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LOI NOI DAU

May nang chii véu ding dé ndng vét ngng phuc vu cde qua trinh xay lip, xép do

pa van chuyén.

Cuon “May va thiét by nang" gidi thide cdu too, nguyén Iy lun viée, cac tinh toan

co bdn cac cir Héf, cum chi Bét chu véu, cac co chu cong tic duge ding trén may

nang va cac logr may nang thong dung.

Sach diing lam gido trinh cho sinh vién nganh co khi xdy dung va o tad lidu

tham khdo cho sinh vién cdc nganh co khi khac.

khi

12,

Cuon sach cing glip cho cac ky s, can bé ky thudt co thém tai liéu tham khdo

tinh toan thiét ke, ché tqo va su dung may nang.

Sach gom 22 chuong va duge chia lam ba phan chinh:

Phan I - Cae chi bét vi cum chu Hét chinh cia thidt bi co khi frén mdy nang.
Phian II - Cac co cdu cdng tac mday ndng

Phan IIT - Cac may nang théng dung

Phan céng bién soan:

Pts. Trirong Quae Thanh (Chu bréns: phin mo ddu. cac chuong 6, 7, 8 9, 10, 11,
18 19 20 21, 22

Pts. Pham Quang Ding: cac chicong 1,2,3,4,5,13,14,15,16,17.

Nhom tae gid chan thanh cam on tdp thé bo mon May xéy dung truong Dai hoc

xdy dung, dac beét la Pgs. Pls. Vii Liem Chinh da& doc va gop nhiéu y kién cho bdn

thdo nhdm ndng cac chdat luong cua cuon sach.

Trong qua trinh bién sogn khéng tranh hhoi thiéu xdt, ching t8i mong duoe sy

gop ¥ ctia ban doc,

Cac tac gia






Phan md dau

NHUNG KHAI NIEM CHUNG

§01. KHAI NIEM CHUNG VE MAY NANG CHUYEN

1. Cong dung va phan loai

MAy nang chuyén la cac loat mday cong tde dung d¢ thay ddi vi tri etta déi tuong
chng tac nhd thidt bi mang vat trdc tiép nhu mde treo hoac thiét bi mang vat gian

tiép nhu gau ngoam, nam cham dién, bang, giu v.v,,

Can cd vao chuyén dong chinh, may nang chuyén duge chia thanh hai nhdm
lén: may ning va may van chuyén lién tuc.

May nang chd yéu phue vu cdce gua trinh nang vat the khdi, con may van
chuyén lién tue phuc vu cac qua trinh chuyén vat liéu vun, réi trong mot pham vi
khong lon.

Dac diem lam viec cac co cdu cla may nang 14 ngdn han, lap di lap lai va co
thoi gian ditng. Chuy&n dong chinh cla may 1a nang ha vat theo phuong ding.
ngoldi ra con mét 38 cac chuydén doéng khdace de dich chuyén vat trong mat phang
ngang nhu chuyén dong quay quanh truc may, di chuyén may, chuyén déng lic
quanh truc ngang (nang ha canl Bang sy phoi hyp cde chuvén dong, may cd thé
dich chuyén vat dén bat e vi tri nao trong khong gian lam viéc caa nd.

Cac may ndng chi ¢d mot chuyén domg nang ha duge goi la mdy va thigt hj
nAng don gidn, vi du nhu kich, t3i, paling. ban nang, $in thao tic vv. Loai cd Lit
hai chuyén dong trd lén goi 14 cAn true. Ngoii hai loai ké trén cdbn ¢d mot s6 loai
may nang chuyén dung khac duge xép vao nhdm riéng nhu thang may, gidng tai
(dung trong khai thiac md), thigt bi x&p do. Theo cdu tao va nguyén tac lam viéc,
chia cin truc ra cac loai sau:

~ cau truc;

- cdng true:

- can truc thap;

- can tryc quay di dong (cén true ot6, banh 18p, banh xich);

- can truc ¢t budm va can truc eit quay;

- ¢hn truc chian 46 va can truc ndi;

- can truc cap.



May van chuyén lién tuc van chuyén vat lieu mdt cach lién tuc, theo tuyén nhat
dinh. Khi lam viéc, qua trinh vAn chuy&n, chdt va da tai dude tidn hanh mét cach
dong thoi.

May van chuyén lién tuc dung d€ van chuy@n vat liéu, san pham, ban thanh
phim v.v. vdi cy ly khong lon trong pham vi mét nha may, day chuyén san xudl,
cong trudng, kho bai, nha ga. bén cang. bai khai thdc.

Can cd vae nguyén ly lam viéc, may van chuyé€n lién tuc dugc chia thanh hai
loai, mdy van chuyén lidn tuc bang co khi va may van chuyén lién tuc bang thuy
luec hodc khi nén.

May van chuyén lién tue bdng thiy |uc hoac khi nén dung dé van chuyén cac
vat liéu rdn nhd dong chay cua chdt 1dng hoac khi theo cdc dudng dng. Nudce hoac
khong khi ddy va cufin cac vat liéu rdn tam ching chuyén dong trong duong ong
theo cac quy dac phie tap tif noi ti€p nhan dén dich van chuyén.

May van chuyén lién tuc bang co khi chia ra lam hai loai: may van chuyén cd
b6 phan kéo nhu bang tai, mdy van chuy&n kifu giau, mdy vian chuyén kigu tam
v.v., v& may van chuyén khong cd bd phan kéo nhu vit tai, con lan tai, mdng lac,
may van chuy&n kigu rung v.v.

Do tinh ch4t lam viéc hoan toan khac nhau giia hai nhdm may nén nhém miy
van chuyén lién tuc duge gidi thiéu & phan riéng,

2, Céc théng sb6 cd ban cla may nang

- Sdc nang @, t, kN la trong lugng 1dn nhit cia vat ning ma mdy cd thé nang
duge ¢ trang thai lam viéc nhat dinh nao dd cua may (& tAm véi cho trude, vi tri
phaAn quay eda may v.v).

- TAm véi R, m la khoang cach theo phuong ngang tU tAm thiét bi mang vat
dén truc quay cia mdy. TAm vdi chi ¢6 8 cdc can truc cd tay can.

- Mémen tdi M,, tm, kNm ia tich sé giua sic nang va tim véi. Mémen tai co
the la khong déi hay thay ddi theo tdm véi.

- Chiéu cao ning H, m [a khodng cach tit mat bdng may ding dén tam thi&t
bi mang vat d vi tri cac nhét. V&i cdc can truc od tay can thi chizu cao nang thay
d3i phu thude vao tAm véi.

- Khdu d6 L, m la khodng cdch theo phugng ngang giita duong truc cua hai
dudng ray ma trén do may di chuyén.

- Duting dac tinh tai trong la dd thi md td méi quan hé giita sic nang, tam voi
va chidu cac nang.

- Cée théng s6 doéng hoc bao gém cac téc do cta cac chuyén déng riéng ré trén
mAay:



+ toc do chuyén dong tinh tién Jén xudng cua vat nang v (mang vat), 1 ha

vat), ms;
+ toe do di chuydn cua mdy trén mat phang ngang U ms
+ toc dd quay cua phan quay quanh truc thang dung cda may, R vg/ph;

+ thii gian thay ddi tam vdi T, s la khoang thoi gian dé thay ddi tAm voi tu

tam vdi nho nhat K . dén tam véi lén nhat R Dol khi ngudi ta cho tée 36 thay

d6l tam vdi trung binh. mis

§0.2. CHE DO LAM VIEC VA NHUNG VAN DE TiNH TOAN
CHUNG CUA MAY NANG

1. Ché dbé lam viéc cua may nang

D4l tuong phuc vu ctua may nang rat da dang, didgu kién st dung, véu céu cong
viée la khong giong nhau. Dé thong nhdt v¢ didu kién su dung giga ngudi thiét ke,
ché tuo va nguoi st dung may, wa cha y2u ¢ day la maie do si dung may theo thai
gian vi mue dd chat tai, ngudi ta phan loal cdc co cAu va may ndang theo cdc nhom
ché do lam viée tieu chudn. Viée phan loal nay con cung cdp cde dicéu kién lam viée
¢t bdn phai tinh dén khi tién hanh thiét ke két cdu kim loal va cac co cdu may

nham dat muc dé an toan va cac yéu cau vé tudi tho d6i val mav nang.
3 ' ¥y X

Co sd cho viée phan logi mdy nang theo ché do lam viée 1a cac tiéu chuan [S0O
4301- 1980: [SO 4301/1-1986: 18304301 *4- 1989;I504301/5-1991. Phi hop vdi cac
tiéu chuiin nav la cdac tiéu chuan rviéng ¢oa tiing nude nhu DINEIRO17, TGL39635,
GOCTZ25546-82. TCVNSE62- 1995,

Theo tiéu chuan 5862- 1945, may nany duge phan ra tim nhdm ché do lam vide
ky hiéu tir Al dén A8 trén cd s6 phdi hop cua 10 cap s¢ dung UO- U9 va hén cap
tai cua thigt bi ning Q1 - Q4 thang .10, Tuong tu nhu vay. cdc ca cdu may nang
cting dudge phan ra tam nhdém ché dé lam viec ky hiéu tit M1 dén M8 ing vai 10
cAp st dung TO - TY va bon cdp tal eda e cdu may ndng L1 - L4 (bang 0.2y

Rang 0.1 Nhom ché d9 lam viee cda midy ning
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Bang 0.2 Nhém ch€ do lam viéc cia cd cdu may nang

Cép tai Cﬁ;;ﬁ dung ¢ca céu
ctia cd
cfu TO T4 T2 T3 T4 TS 6 17 8 T9
L1 . ; M1 M2 M3 Ma |~ M5 M6 M7 M8
L2 ; M1 M2 M3 M4 M5 M6 M7 M3 M8
L3 Mt M2 M2 M4 Ms M6 M7 | e Mg
L4 M2 M3 M4 Ms | Ms M7 M8 | M3 A A
—_ | . _ 1

Cédp su dung ciua may nang U duge phan ra tuy thudc vao téng chu ky van
hanh (bang 0.3) trong sudt théi han sif dung cta mdy. Mét chu k¥ van hanh dugce
xdc dinh bat dau khi tai duge chufin bj xong dé néng va két thic khi may da sin
sang d€ ndng tai tiép theo.

Bang 0.3 Cap si dupg U

Cép s dung Téng 8 chu ky vin hanh may Dac diém
Lo Dén 16 . 0*
u Trén 18 0° dén 32 . 10* Sud dyng thét thudng
uz Trén 32 10* dén 63 . 10!
U3 Tran 63 0% dén 125 10°
Us Trén 125 10° dén 25 10° Su dyng ft. dBu d¥n
us Trén 2.5 10° dén 5 . 108 SJ dung gian doan. dBu dan
us Tean 5 0% dén 1. w08 Sd dung cdng. thit thudng
u7 Tren 1. ©0° dén 2 0° ' N 1
us Trén 2 0° adn 4 108 Sd dung cdng
U9 Trén 4. 10°

Heé s6 phd tai £/ la thbng s6 dac trung df xac dinh ofp tai cia may @. Hé s6
phd tai kp dugce xac dinh theo céng thie:

n

Ci Pi
kp =3 [— ( —, (0.1
i=1 Cr P

trong dd: C; = C, C,, C; ..C,, - s6 chu ky van hanh voi tung mde tai khac nhau;

Cr = XC, - tong chu ky van hanh 0 tat ci cdc mic taj

P, - cudng d¢ tai (mdc tai) tuong ung s6 chu ky C;

P_ . - tai lan nhdt duge phép van hanh d6i voi may nang.

Quy dinh bdn cdp tai cda thiét bi nang, ky hidu tit Q1 dén Q4, tuy thudc hé =6

phé tai nhu trong bang 0.4. Gia tri kg tinh thes ( 0.1) dude quy dinh theo gid tri
k., danh nghia 16n hon gan nhét cho trong bang 0.4.



Bang 0.4. Cap 1ai va he s6 phd tai danh nghia

I l:Ce st ’;'Iﬁ ta danh Dac digm
\ nghia A i
T Q1.nhe Dén 0125 it khi neng 1ai 18 da. thudng nang tAi nhe
. ‘ - i
Q2 - via Trén 0125 dén 0,25 Nhigu khi nang tai tbi da, thdng thudng nidng tai vila
Q3 - nang | Trén 025 dén 05 | Nang 1ai 16 da tudng d6i nhiBu, théng thudng nang tai nang
Q4- 14t nang Tén 05 dén 10 | Thudng xuy8n nang téi téi da
So 46 phd tai dng vai bon cdp tai duge trinh bay trém hinh 0.1
e
Fnad Lo 1.0 1.2 10
T 08
0.733
467
0.4 0.4
0.2
0.1 ———]
| 0910
2 a1 04 € 10 0067633308 w0 05 1o 0 } -3
A et . lf( = 0,5 = 1,0
k= 0.125 Cr ky=0.25 P F

Hinh 0.1 Cac pho tai dién hinh.

Thong sd thd nhdt d€ phan loai nhom ché d6 1am viéc cda cd ciu la tdng thyi
gian si dung (tinh bang giv). Co cdu chi coi nhu dude sit dung khi nd & trang thai
chuyén dong. Tdng thoi gian st dung t6i da cd thé suy ra tir thai gian si dung
trung binh hang ngay, sé ngay lam viée trong nam va s nam phuc vy.

Quy dinh 10 cdp s dung co clu, ky higu ti TC dén T9, tuy thudc vao tédnhg thoi
gian si dung (bang 0.5}

Thong s6 thi hai d€ phan loai nhém ch€ d¢ lam viéc cva co cdu 1a cdp tai cua
co ¢iu ctiing duge daec trung bing hé s6 phd tdi, phan anh muc do chiu tai cia co
cdu. Hé s8 pho 1&i & ddi voi cu cdu may nang tinh theo cong thic:

n ti Pi .
km =Y [t ™, (0.2}
i=1 t'l P[I‘
4%

trong do: ¢ = ¢, ¢y, t;.. t, - thdi gian trung binh, h i dung co cdu vdi ting
mite tai khae nhau;

t, = Xt - tdng thoi gian, h st dung cd cdu & tat cA cdc mic tai;
P, - cudng do tai (muc tai) tuong dng voi thai gian sd dung ¢

P« - cubng 4o tai (mue tdi) téi da trén co cdu.



Bang 0.5 Cdp sd dung co cau

Cép Sﬁcﬁ_dmg 66 | Teng thdi gian sd dung, | o D;{iém - ‘
u h ;
T0 | Dén 200 ]
T1_ Trén 200 dén 490_ ; Sd ¢ung thdt thudng
T2 Trén 400 dén 800
[ 13 Trén 800 dén 1600
T4 ' Teén 1600 dén 3200 © T SU dung i dBu dan
s Trén 3200 dén 6300 S0 dung gian doan. déu dan |
T6 | Tren 6300 dér 12500 Su dung cang that thudng |
77 | Tren 12500 den 25000 | - )
78 [ Trén 25000 dén 50000 SJ qung cang '
T9 ' Trén 50000

Heé s6 phd tai va cdp tai cua co cau cho trong bang 0.6

Bang 0.6 Cdp 1di cba co clu vi he 56 phd 13 danh nghia doi vOi ¢o cau mdy nang

Meang thai {5{_.:;[" He <6 ph8 <ai danh | Déo diém :
cdu | nghia &, ; |
Lt nhe } Dén 0125 [ Co cdu it khi chiu 1Al 16 da. théng thuong chiu tai nhe ﬂ
- - e [, ; _ —
L2 - via "' Tram 0125 aén 025 Ce cae nhdu khi chiu 14 180 da, théng thudng chiu td vida |
I S e - = —

L3 . ning | Trén 025 dén 05 1 GO cav char tai 160 da tuong déi nhigu théng thudng chiu
‘ 14 nang i
L4 - rat ning ‘ Trén 05 dén 10 Co tiu thudng xuyeén chiu tai 161 da. |

D& viéde xér dinh nhom ché do lam vidge eia may va co cdu duge don gian va
tién 1gi, bang 0.7 va 0.8 néu cdc hudng didn phan loai nhdm ché d§ lam viée d6i vdi
cac may nang va cac ¢d cdu cta nd theo 1SO 4301- 4-1989 vi [0 4301- 5-1991.

Hién nay, rat nhidu tai lidu cing nhu trong thue té i dung d nude ta van dung
cach phan loai theo cac tiéu chudn ca vé ché do lam vide clia may nang. DE tién
cho viée so sdanh gan ding piva hai ciach phan loai cu vad méi dd néu & Lrén, dudi
day gigi thiéu cach phén loai ¢@ v& ché 40 lam viée clia ¢¢ edu va mdy nang da
diang ¢ Viét Nam cang nhv Lién Xé trude dav.

Ting cd cdu cta may ning co thé lam viée voi chd do khac nhau, ché do chung
cho may nang ldy theo ché d& lam viée cda ed cdu nang.

Nhirng chi tiéu chu y&u dé danh gia ché dé lam viéc cua may nang la:

1. He s6 su dung cd cdu theo tal trong

k Q(!-
Q=
«
trong do: @, - trong luong trung binh cia vat nang;

€ - tidi trong danh nghia cla o cdu.
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Bang .7. Hudng dén phdn loal nhom ché do lam viee mol sa

loal can truc v ¢dc co caw coa chung (theo [SO 4301 - 4-1989)

| i - Nhom Nhom ché dé 1am vids od cau
! ché dé c— —
i Thu | Leoa may va cong dung - Didu Kén su lam viee y R o . o .
Do i dung cia may | nang nang chuyén | quay chuyén
i ; | can |{xe con may
) Can truc dan déng tay A M1 M1 M1 M1 My
T2 , Chn truc & phan xuong lap A2 M2 M1 M1 M2 M2 1
rap |
3a [ Can truc trén boong tau. 7]‘ . As M3 M3 e -
! trang D1 moc
ab Can tryc trén boong tau. A6 M5 M3 - M3
trang b1 gau ngoam. nam \
cham dién ! :
4 ! Can truc phuc vu déng tau A4 M5 | M4 | Ms | M4 | M5 |
Sa | Can truc khe bai, trang b Y Mé | Ms | M4 | ME | M4 |
| mac 1
5b ‘ Can truc kho baj trang bj Su dung gian A6 M6 Mg M6 MéE M5
! gau ngoam. nam cham dién | doan. d&u dan
5S¢ Cén tryc kho bai. trang bi | Su dung cang AB M8 M7 M7 M7 E M6
| | g8u ngoam. nam cham dién
| Ba |Chn truc cang. trang bj moe |  Su dung gian AB MS (YE - Ms M3
doan. déu dan
Bb |Can truc cdng. trang bj méc | Su dung cing A7 M7 M5 - M6 M4
6C Can e cang trang bi S dung Qian AT M7 ME M6 M4
gau ngoam. nam chim dién | doan déu dén
&d Can tryc céng. trang b S0 dung cang Ag M8 M7 M7 M4
gdu ngoam. nam cham dién |

2. Hé s6 su dung co

Sa

k“g =—

3. Tle sd st dung co

cau trong ngay

git lam viéc trong ngay

24 h

cAu trong nam

ngay lam viée trong nam
Y ; g

365 ngay

4. Cutmg do lam viéc cia déng o

Cb% = — .

(3]

7a

100

trong ddé: T, - thoi gian lam viée cda déng ca trong mét chu ky hoat dong cua

may:

T

L= Tt o+ Tt

T- toan bd thdi gian hoat dong cua cg cdu trong mét mot chu ky:
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T =X, + 2 + 2, + Xt
It : téng thoi gian md may:
Et_v: tdng thai gian chuyén déng voi toc do 6n dink;
It tong thoi gian phanh:
Zt, tong thdi gian ding may

Bang 0.8. Hudnp din phan loai nhum che do lam vice ddi voi cdu truc, cong truc
va cic oo Gliu ctia chung (theo [SO 4301-5-1991)

! N - i Nhér:n'\_ - ! thm ché_ d-b- lam viéc cua oo
! ché dé f cau
Thu Loar may va cang dyung Yieu kien su | lam vige F--—--= - —
t dung | cua may + nang i &
I ' chuyén chuyén
i ‘ xe con may
1 ‘May dén acﬁg} t';,;' R T
—— - 3 - o i e e
2 Méy & phan xudng lip rap I ] AZ M2 M Mz
3a | May phuc vu phen sudng déng e ; A M2 M1 M3
b May phyc vy kho bAo quan | LA M3 M1 M2
——— | N
4a May d phan xudng i s dung it. dBu | A2 M3 M2 M3
| da |
- - | . . l
4ab May d phin xudng {‘ Su dung gian A3 M4 M3 M4
| doan déu dan ‘ I
|
4¢ May d phin xddrg  Sddugecang | A4 | MS M3 M5
‘ R B
5a May phyc vy sén kho, trang bj ! Su dung it, 1:léu_|f A3 M3 t M2 M4
méc { dan i i
5h May phyc vy s&n kho, trang bi | Sud dung cing i AB M6E M8 ! M6
Q4u ngoam, narm cham dién E | |
—— R "
6a May phuc vu béi thd. trang bi E sd dmg it. déu W A3 M4 ! M3 M4
\ moc i dan ‘ i
6b | May phyc vy bdi thd. trang bi gau | Sud dung gidn Ag M6 M5 Ms
ngaarn, narm cham dién ! doan. déu dan
7 May phuc vu xép dé tau  , | a7 Ma M5 M7
—g-a--—‘----—---- Méy bﬁc dé céngtenno o A5 M6 Ma M6
8b May bBc x@p congrennd lén bd A5 M6 M6 M4 i
9a May & phan xudng thep \ A2 M4 M3 M4
Sb May chd kim toai long A7 M8 Mé M7
9c May phuc vu 1 giény | A7 M3 MBM7) M7
9d May phyc vy dd khudn j | A8 M8 M8 Ma
Se - May phuc vu xép khe ! AB M8 M8 M8
0 Méy o phan xuong duc 3 AS ! Ms Ma MS
- — i

5. S lan md may trong mot gio tinh trung binh cho mét ca lam viéc m.

6. 86 chu ky lam viéc trong mét gid a,.
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7. Nhiet d& maéi trudng xung quanh ¢

Ciac co cAu may nang duge chia ra lam hai nhom: dan dong bang tay va dan
dong bang may.

Nhom dan dong tay gom cdac co cin quay tay. of dide didm lam viée voi 16e 4o
chuyén dong rat cham va nhidu quiang nghi lau.

Nhom dan déng may gom cac ¢d cau dan dong bang dong cu. Theo bay chi tiéu
trén, chung duge phan ra bon ché do lAam viée nhu sau

1y Ché do lam viée nhe Ni ky hiéu cta Lién Xd cu la /1), dac di€m caa ché d6
nhe 1a hé s s4 dung co cau theo tai trong thap &k = 0,5, cudng 46 lam vige cua
dong co nho, trung binh khodang 15%. 38 1an md wmay trong mot giv it iduai 60 lan)
va ¢ nhitu quiang nghi lau. Trong nhdm nay c6 cde co cdu ndng va co cdu di
chuy&n cta ridce ¢in trye phue vy cong tac sua chua. can truc dat trong gian may.

ct cdu di chuyén ede can true xay dung va can truc cang v.v.

2V Ché d¢ lam viee érung binkh TB tky hiéu cua Lién Xo ru la ), dac diem la
cac ed cau lam viéc véi cac 1ai trong nang khac nhau, hé s6 sd dung co cdu theo
tai trong dat khoang 0.75. t6¢ do lam viéc trung binh, cusng do Jam viée cta déng
cd khoang 25% . 56 1An md may trong mot gid dén 120 lan. Trong nhdim nay cd cdc
c0 cAu nang va di chuyén cau true trong cde phin xudng cd khi va ldap rap, co cdu
guay cua can true xay dung.

3) Ché dé lam vide ngng N iky hiéu cda Lién X6 cd 1a T). Dac di€m cua ch?
do lam viée nang la hé sé st dung cd cdu theo tai trong cao, &k, = 1, L6c¢ dd lam
viéc 16n, cutng 46 lam viée khoang 407, s6 lan md mdy trong mét gio dén 2440
Trong nhom nay co tat cA cAc cg cAu cda cau true lam viée phuc vy day chuyén
céng nghe, cd cdu nang cua mat 84 can 1ege xay dung.

4) Che doé laem vide rdt nang RN t(ky higu cua Lién Xa cd BT). Dac diém la cac
cv cdu thudng xuyén lam viée vdi tdi trong danh nghia, &, = 1. foc dd lam viée
cao, cuong do lam viéc trong khoang 40-60%, s6 lAn ma msiy‘trnng; mot gia dén 300
lan. Thudce nhom nay ¢d LAt ca cic cu cdu cua cdu truc lam viée trong nganh luyén
kim.

Bang 0.9 gidi thiéu su tuong dng gan dung cac nhdm ché d6 lam viée gilda cach
phan loai theo TCVN 5862- 1985 va cich phan loal ¢i (theo TCVN 4244-86).

Bang 0.9, 5d tiong dng gan dung cic nhom che Jo lam viee voi cach phin logd cd

Nhom ché dé lam vide cua may nang

T T T

Phan Ioai cu ! Nhe Trung binh Nang RAt nang
" Then TCVN 58621995 AL AZ A3 A4 As | A6 AT Ag
 Nhém ché d6 lam vidc cac cd cAu may néng .
Phan loai cu | Ouay tay - Nhe Trung binh Nang Rat ning
Thea %
TCVN 5862-1995 M1 M2 M3 M4 ' Ms. M6 M7 (=




2. Tai trong va cac truong hgp tai trong tinh toan

Cac tai trong tAac dung 1én may nAng bao géom tai trong do trong luong vat
nang, trong ludng ban than may, tai trong gid. tai trong phat sinh khi vin chuyén,
khi dung lap, tai trong xult hién do bién dang nhiét cac chi Uidt cua mdy, Lai trong
dong phat sinh khi md may va phanh cac ca cdu may, khi may hoac xe con trén
may va dip vao u chan v.ov.. Cdce tai trong co thé tac dong thudng xuyén [én mdy
hoac khong thuong xuyén. theo quy luat hoac khong theo quy luat. Tuy theo titng
trang thai lam viée ca may cing nhu cac bai todn, céc trudng hgp tinh todn cu
thé ma cac tai trong duoe ké€ dén hay khong.

1. Tai trong nang danh nghia Q, N

Tai trong nang danh nghia la trong lugng ldn nhdt cia vat ndng ma may co
thé nang duge. DSL vail ede ein true cd thidt bi mang tai nhu giu ngoam, nam cham
dién thi né bao ghm ca trong luong thigt bi mang tai dd. Trong cdc can truc cd tay
can, phan 18n 1Al trong nang thay ddi theo tAm vdi. song tal trong nang danh nghia
van ldy theo tri 6 16n nhat

Q@ =Q, +Q;
trong do: @ - trong lugng chia rhiét bi mang;
Q,,- trong luong danh nghia cia vat ndng, tdc la trong lugng 1on nhat
cla vt ma mayv ¢d thé nang duge.

Trong lugng caa thidt bi mang tai ¢d thé duge tra bang dng véi trong
lugng nang danh nghia @,; hoac tinh theo cong thic kinh nghiém. Vi mde
treo @ = 0.05.¢4.

m

Khi sit dung gau ngoam dé& xic vat lidu, gia tri cia tai trong nang danh nghia
G sé la

Q = Q\q + QF
trong dd: Q- trong lugng cha vat lidu chia trong gau;
an trgng lugng ban than gau;
Qvl = Vo

V- dung tich gau, m™
»- trong lugng riéng cda vat lieu chia trong gau, N/m';
y- hé s6 day gau, !y theo bang 0.10

Bang 0.10. ¢ <06 day paw

_ Vat liéu
Dac tinh lam viéc dé.ng hat dang cuc
Xic t ding lon 0910 08-08
}L Xic tit déng nhé 0806 06-075




Tuy theo cong nghé lam viéc noi may phue vu. trong lugng vat nang g, co the
thay d8i. D¢ danh gid sy thay d6i cia no theo didu kién lam viéc, ngudi ta thuony
xay dung cac bigu Jdo tai theo thai gian bang cich do dac, quan sit va tinh toan.
Trong trudang hgp khéng o6 ciae bidu do gia tai thue, o6 the ding cdc bidu db trung
binh da duoc xay dung cho tung ch# d6 lam viée cda may (edc phd tai didn hinh
hinh 0.1

Khi nay 14 rrong nang tinh todn se la

¢ =Q, +q,

2. Tai trong do trong luong ban than

Trong luong ban than maiy buae gom trong luogng cla cac chi tidt, cum may vi
ket cau kim loai Trong tinh toan cie chi tidt cda co cdu theo bén, thudng nguui ta
bé gqua trong lugng ban than cda nd (trirf mot s6 trugng hop of trong lugng tan).

Khi tinh toan, thigt k& may mdai, rd rang trong [gng chung ctia mdy la chua
xidc dinh. D& tinh 50 bo trong lugng cde cum mAay va toan by may, ¢d Lthé dua vao
cac cong thuc kinh nghiém, cac bang, do thy cho trong cde tai lidu chuyén nganh.
Ciing co thé dua vao cdc loai may tugng ti vé thé loai va cdac thong 30 lam viéc da
co dé¢ chon so ho trong lugng. Trong bude tinh chinh xdc cin tién hanh tinh toan
lai trong ludng dé =0 sanh v&i bude chon so0 bs va didu chinh cho dung.

3. Tai trong giod

Dol vai cac may lam viée ngoai tr¥i can phai tinh dén tai trong do gic gay ra.
Tai trong gic thay ddi mot cach ngau nhién, tri 56 phu thune vao thoi tigt, khi hau
caa ting vung.

T'oan ho tai trong gid duve xem la tac dung theo phuong ngang va duoge tinh
theo cong thuc.

W;; = g.nceflA
trong do: ¢- ap luc gis, N/m?, dugc ldy phy thuoe vao tiung truong hop tinh todn:
Ap Ige gic trung binh & trang thai lam viéc Gl dige lay la 150 Nom-. vdi
can truc cang va ndi 14 250 N/m?,
Ap luc gic 16n nhat & trang thai lam viéc ¢ 4 la 250 N/m=, vdi can truc
cang va néi la 400 N/m-.
Ap il_ic glo 0 trang thar khong lam viée Dol duge tinh phu thude vao tac
do gid va & d6 cao dudi 10m duge xdc dinh nhu sau:
Toe 48 gid, m/s 21 24 27 30 33 37 40
Ap luc gia, N/'m- 280 350 450 560 700 850 1000

n - hée sd k& dén sy tang 4p luc gid theo chiéu cao. duge 1ay theo bang
0.1l



Bang 0.11. Gid tri h¢ s0 n

( Chise cao  |Dén 0m| 10-20 | 20-30 | 3040 | 4050 5060 | 60-70 | 70-80 | 80100 |
' 212 22

—t o s =
”" 100 132 152 w18 | 18 ‘ 20

c- hé sd ean khi déng hoc. voi két edu dng ¢ = 0,8 + 1,2, két cdu hop,
cabin, déi trong. cap. vat nang ¢ = 1.2 Dam bé mat cd chd I6i lom.
co gan ¢ = 1,5 + 1.6

- he st dong lue hoe ke dén dac tinh xung déng cua tai trong gid.

Voi vat nang 3 = 1,256

Véi cac can true tg hanh kidu can, do tinh cing virng cda k&t ciu cao,
he s § = 1,2 + 1,6

Vdi can truc thap, hé s6 g phu thudc vao chitu cao va chu ky dao déng

ridng cia can truc tbang 0.13).

Chu ky dao dong riéng

{ H
T = . —m-,s
L.
L

a- hé s6 phu thude tai trong nang @ va tAm véi L duge tra trong bang
0.12

Bing 0.12, Gid tri hé 6 o

Tai trong nang o). kN
- TAm véi L m — e
10-20 40-80 160-200 400-500
© 14 17 20| e
20 18 18 : 21 25
30 7 19 2.2 28
a0 18 20 24 a0

H,, - chiéu cao thédp tinh dé&n chét chan can, m;
LC- chigu dai can, m.

Bang 0.13. Gid tri hé sd dong lyc hoc S

Chnibu cao cin truc Chu ky dao dong rigng 7, s 1
{dén chdt chén
cBn), m 1 2 3 5 8
Dén 20 16 18 19 21 215
20-60 15 165 18 19 2,00
60-200 14 155 16 165 17

A- dién tich hding gié tinh todn cia két cdu hoac vat nang, m? Dién tich
hing gid ciua vat nang duge ldy theo bang 0.14 phu thudc vao trong
lugng vat nang.
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Bang .14, Dicn tuch hing ¢i6 cha vir nang

TNz Ta s T T 200 J 320 | 630
e + E % } L —t. R -

‘ A m? - 28 4 56 | 71 1 10 . 16 |I 20 8
J— R ——— | S i | -

[ién tich hdng gic cua k&t cdu
A= A”f’r‘
A - dién veh bé mat dude gici han hdi dudng bidn hgoal cua k&t cdu, m-.
¢~ hé¢ 36 k& dén phan 16 héng:
Vai két cau dan » = 0.2 + 0.4;
Vai cae v cdu mdy » = 0.8 + 1.0
V@i kot cau cd thanh kin, d&i trong » = 1,0,

Tai trong gico lon nhat & trang thai lam viée \ing v6i 4. dung dé tinh toan két
cAu kim loai theo dé bén, ki¢m tra 6n dinh may khi ¢d tai, ki€ém tra thdi gian mdé
may va thai gian phanh cic co edu Khi chon dong co va tinh cAc chi tiét theo do
ben lau. tai trong gic duge 1Ay theo g, (Ap lye gid trung binh & trang thai lam
vi¢el Ap lye gid & trang thdi khong lam viée dung d¢ tinh cac thigt bi kep ray.
kifm tra &n dinh may khi khéng lam viéc, ki€m ira cAc chi ti€t, bo phan cua két

cau chiu ap lue gio.

4. Tai trong phat sinh khi van chuyén

Chung bao gom cde tai trong do trong ludng ban than va tai trong dong phit
sinh trong qua trinh van chuyén may. Khi van chuvén cac phan cla may bang oto.
phai k& dén cac tai trong phu theo phuung ding va lay bhang 200-250% tai trong
do trong luong ban than. Tai treng dong theo phuong ding khi van chuyén cac
phan can truc bang dudng sat c¢6 thé bang 60%-807% tai trong do trong ludgng ban
than. Ngoai ra comn phdi ké dén cac tai trong dong theo phuong ngang phat sinb
khi van chuyén. Chung cd gia tri bang 80%-90% trong lugng ban than.

5. Tai trong khi dung lap

Khi nay tai trong do trong lugng ban than dude lay tang 15%-20%. Phai ké dén
tai trong gic cung nhu cac lde xudt hién trong qua trinh dung lap. Ap luc gic ldy
bang HOON/m-.

6. Tai trong doéng

D¢ khao sat dong hic hoc may nang can phai xdy dyng duge md hinh bai toan

vé dong juc hoe may, sau dd lap va gidi phuong trinh chuyén dong eta he thong.

Co cdu may nang e the guy vé s0 db don gian nhat bao géom cd mat khai

lugng, cung ¢é thé quy vé so d6 hai, ba khoi lugng hoac nhidu hon. Cac khoi lugng

4044 "
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quy dén duge lien két voi nhau bang cac phan tir dan hoi. Bai toan sé cang phic
tap khi s8 cac khéi lugng cang l6n. Trong cic bai toan thuc L& thudng dung cde so
d6 don gidn vai 86 khai luong it sac cho vAn mé ta dude qua trinh lam viée cia
may, dong thoi két qua co do chinh xdc cd thé chdp nhan duge. Trong cdc chuung
tiép theo s& gidi thidu cach tinh tai trong déng quan tinh bang cdch quy mat co cdu
vé s0 db mét khdi lugng, col két cdu kim loal cha may cung nhu lién két gilta cde
bé phin cua co cdu la tuyst d6i cung, cdc cd edu lam vide doc lap véi nhau va gia
toc la mot hang s8.

Nghién cdu siu vé dong lue hoo may nang co thé tham khao trong cac tai ligu
chuyén nganh.

Phéi hgp da dang cua cac tai trong, ngudi ta chia ra ba trudng hop tai trong
tinh toian nhu sau

1) Truong hop 1. Tai trong binh thudng ¢ trang thai lam viéc phdt sinh khi
mdy lam viéc & digu kién binh thuong May nang lam viéc vdi tai trong ning danh
nghia, ap luc gid trung binh ¢ trang thai lam viée, mdé may va phanh ém diu, duing
cin truc & trang thdi binh thudng. Trudng hop nay dung d¢ tinh bén cac chi tiét
theo moi, theo tudi tho, do mén, tinh cong suslt ddng co va kigm tra phat nhiét cho
thigt bi dién. Khi tinh bén méi va do mon cd thé khang tinh ap luc gid.

2) Truvmg hop 2. Tai trong lén nhatr & trang thai lam viéc (phat sinh khi lam
viée d digu kién nang nhat). Cde tai trong nay bao gém eac luc edn tinh cye dai,
tai trong déng cuc dai khi md¢ may va phanh d6t ngot, ap lue gid lén nhit ¢ trang
thdi lam viée, dudng can truc ¢ trang thai xdu, goc déc lon. D8I v§i truong hop nay
tat ca cde chi ti6t trong cd cfu va két cdu kim loai duge tinh theo sic béa tinh.

3) Truéng hop 3. Tai trong 1dn nhdt d trang thai khong lam viéc coa may. Tai
trong bao gbm trong luong ban than may, tai trong gic Idn nhitl d trang thai khong
lam viéc, tai trong do ddc hoac nghiéng mat dudng gay ra.

D6i voi trudng hgp nay can ti€n hanh kidm tra d6 bén, dé én dinh toan bé may
va cde b phan cia nd. Dac biét ki€m tra cac chi tiét cua bd phan kep ray, cac thiét
bi phanh ham va cdc chi ti€l, bdé phan caa cd cdu thay déi tam véi
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Phin |

CAC CHI TIET VA CUM CHI TIET CUA
THIET Bl CO KHi TREN MAY NANG

Chuong 1

CAP THEP VA CAC CHI TIET
CUA TRUYEN DONG CAP

$1.1. CAP THEP

Cap thép la chi tidt rdt quan treng, dude s dung trong hau hét cdc may nang.
Cav yeu cdu chung 4ol vai cap la:

- an todn trong si dung:

- d& mém cao. dé ubn cong, dam bao d8 nhd gon cla cd cdu va cla may,;

- ddm bao dé ém dju, khong gay dn khi lam viée trong co cdu va may ndi
chung;

- trong luong riéng nha, gia thanh thap;

- dam bac do bén lau, thoi han s dung ldn.

Cap thép dugc ch& tao ti nhiung sgi thép cacbon t&t (it luu huynh, phét phod.
Cac 501 thép dude ché tao bang cong nghé kéo ngudi cd dudng kinh ti 0.5 dén 2-3
mm v& gidi han bén tinh todn theo kéa tii 1400 dén 2000 N/mm*. Cac sgi thép niy
duge bén thanh cdp bang cdc thist bi bén chuyén dung. D& chéng gi, ngudi ta trang
lop kém lén syi thép, tuy nhien s¢i thép sau khi trang ké8m o6 dé bén giam di 10%.

Can luu ¥ rang, s¥ dung nhing soi thép ¢d gigi han bén tinh toan theo kéo nho
dé bén cap s& dan dén cdp ¢o duang kinh 16n, con dang s0i thép cd gidi han bén
lon thi cdp s& c¢d dd cung lan lam gidm thai han st dung cap. Vi vay nén dung s¢i
thép cdé gidi han bén tinh todn theo kéo 1600 - 1800 N/mm- dé bén cap.

1. Cau tao cap thép

Phudng phap bén cap ¢é 4nh hudng ldn d¢n do udn cong, dé bén va dé bén lau
cua cap. Theo sd 1dp bén, cdch hén ¢d nhitng loai cap theép sau

Cap bén don (hinh 1.1, at do nhiéu sgi thép bén quanh maot 16i. Loai cip nay
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ca db cung lon nén thudng dang Jd¢€ treo. buoe Loai cap 6 lap boe kin bén ngoaid
e vu didm la bé mat rron, chiu dude taj trong x6 ngang va chong g1 16t nén duge
dung lam cap treo chiu tai trong can true cap thunh 11, by

Cap bén kép tcip bén hai Mp) gom rac dinh 1a cde cap beén don va edc danh
duge bén quanh mét 1ai thinh 1.10 ¢, Vat lién lam [6i cap ¢ anh hudng d&n do

Hinh L1, Cac foge vap thép then soo Jop hen

cung caa cap. Doi v6i cap cudn lan tang nhiéu lop ecdip vay dung lugng 1dn, dé giam
bién dang cla cdp do cidc 1ép cap dé lén nhau cd the diang cap 1o thép. Tuy nhién
trong trudng hop nay duling kinh rang va cac puly dan cap ratc lon, Vii cap lam
vige trong mol trudng nhigt do cao. ngil 1a thudng dung cdip lai amiang Da 54
cdac Ltevdng hdap khae ngudi ta dung cap 101 day voi du diém 1a cdp cd do udn vong
tot va kha nang tu béi tron tat han, Trén hinh 1.1.c la mat ciat eaa Toai cap lai day

vii 8 va 6 danh. Thong dung nhdt 1a cap bén kép vdi & dinh cap.

Cap bén ba [dp gom cic cdap ben kép, duoce coi 1a danh, bén quanh mat 16i mot
lian nGa (hinh 1.1. di Ds ¢d nhiéu 181 nén cdp ben ba lap mém hon cap bén kep
song ché tan phuc tap, gia thanh cao va ede s¢i thép trong cap gua bé dé bi diit do
mon. Cap bén ba ldp thudng dude dung trang ede thigt bi phuc vu cho cong tac lap
dung céin truc. Nhin chung cdp bén keép la vdp dude st dung rong rai nhat trong

dd loui cap bén kép 161 duy v8i 6 danh cap la thong dung hon ca.

Céap bén xubi la eap cd cde agl thép trong danh bén cung chiéu voi chiéu bén
cia ¢ac danh quanh 161 chinh 1.2, by, Cae sai thép tiép xue vai nhau tuang dei o
nén leai nay tudgng d6i mém va oo tudi tho eao song dé bi bung ra va lai ¢d xu
hudng xodn lai, nhat 1a khi treo vat trén mot sgi cap. Vi vay cap bén xudl thuong

chi dung van viee nang vit theo dan hudng rony cac loai thang nang, 197 kéo vov.,

Cap bén chéo 14 cap co chiéu ben caa cac soi theép trong dinh nguye voi chiéu



bén ctia cac danh quanh loi thunh 1.2, a). Loai nay co do cdng léﬁ, tudi tho khong
cac nhung kho bi bung ra va khong bi x0an nén an toan trang s& dung. Cap bén
chdo duoc dung nhiéu trong cac loai can truc, dac biét khi ding d& nang gaw
ngoam.

Cap bén hén hop 1a cdp ma cac soi thép trong mot s6 danh dudc bén xudi con
trong cac danh khae thi bén chéo. Loai nay tuy khd ¢hé tao nhung cé vu diém cua
e hal loai ciap ben xudi va hén chéo.

'

\\\- k\‘é\x\;\*\\\
_ Bubc bén E
\ b) i
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\\\ \

c)

Hinh 1.2, e loai cap thep theo cach hén,

Cdp cd tiép xue didm la loai ¢6 dudng kinh cac sgi thép trong danh biang nhau,
hai 1dp 20i thép eudn wrong danh ¢d bude bén khdc nhav nén gifl'; cAac sl thép cd
tiép xue didm vdi nhau thinh 1.2, ¢, Do tiép xic didm nén khi cap bi uén cong, cac
sgi thép de lén nhau vai ap luc ldn va giita cac s9i thép co ma sat lam chung chdng
mon, dé b dit,

Cap cd tiép xuc dudng thinh 1.2, d) 1a loai cap do nhing sdgi thép co dudng kinh
khie nhau bén thanh danh véi cac i9p bén c¢é bude bén bang nhau lam cdc sgi ké
nhau ti¢p xtc vaéi nhau trén sudt chiéu dai Dudng kinh khAc nhau eda cac sgi theép
trong danh tao didu kién cho chung xép day riét dién cip. Loai nay khace phuc duge
nhing nhuge diédm cua loal eap od tidp xde digm. Cac sdi thép nhd va 16n trong
danh duge s¢ dung hdp 1y vita dam biao dé mém cta cdp via dim bao do bén, dg
bén lau cda cdap (do tiép xic dudéng nén ung sudt tiép xdc nhd, cdc sui thép ldn phia
ngoai bao vé cdp d@ men khi tiép xic vai cdc chi tiét khae nhu tang, puly, truc co
dinh dau cap).

Trén hinh 1.3 1a mat cat cila mét s6 loai edp thong dung nhat caa Nga vdi cac
ky higu sau:

TK. 6x19 + 1 o.c. - Cdp c¢d tiép xuc diem (TK) vdi 6§ danh, méi danh 19 sgi

nhu nhau va: mat ioi day,

Lik-0O. 6x19 +7x7  Cap co tiép xuc dusng LK) v61 6 danh, méi danh 19 sgi
co 16p sai thép ngoai cing nhu nhav «Oh, Loi thép cia cap Jdude bén tu 7 danh, mdi
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danh 7 sai thép.

LK-P. 6x19 +1lo.c
- Cap cd tiép xic dudng
vdi 6 danh, mdéi danh
19 sdgi co lop sgi thép
ngoai cung khac nhau
(P) va mot 16i day.

LK-PO. 6x36+1o0.c.
- Cap co ti€p xiac dudng
voi 6 danh, méi danh
36 sgi thép k&t hop
cdch sdp xép P va O.

Cac iilanh bén quanh LK-POEx36 4100  [K-76x25+igc. TLK-06 %271 foc
mot 161 day. ’
LK-Z. 6x25 + lo.c.
- Cap o6 tiép xic Hinh 1.3 Mot 56 leail cap thong dung
duang, 6 danh, mébi
danh 25 soi thép va mét 16i day. Cac soi thép con va to xen lan xép day tiép dién
(Z).
TLK-0. 6x27 +lo.c. - Cap cd két hdp ca Liép xic dudng va tiép xic didm vai
6 ddnh, mdi danh 27 soi va mot 16i day. Cace danh cd 1dp ngoai cling 12 ecdc sgi thép
nhu nhau.

i n” b - " n" Y A “n

2. Ung suat va cac yéu t0 anh hudng dén dd bén
lau cua cap thép

Cap do nhiéu soi thép hop lai tao thanh mot hé siéu tinh nhigu bae, cdc soi
. thép xoAn theo médt duéng phdc tap trong khong gian. Vi vay trang thai cang cua
nd rat phde tap. Khi cap chiu tai, cac sgi thép chiu nhigu ng sudt khac nhau nhu
ing suat kéo, udn, dap, xoAn, dng suat du v.v..

Ung sufit kéo sinh ra khi cdp chiu tai. Khi cuén lén tang hoac puly, cdp bién
d8i hinh dang va sinh ra d@ng sudl uén. Ngoai ra (ng sudt udn xudt hién khi cdp
c6 tifp xic difm. Mot sd tac gia d4 dua ra cach tinh ng sudt kéo va udn song cach
tinh dd chua chinh xdc va it dude ung dung trong thuc té

Ij'ng sufit du sinh ra trong cac sgt thép khi bén cap. Ung sudt du ed khi rdt lan
va rdt khé tinh chinh xac. Thuc nghiém cho th8y rang néu loai trir duge (ng sudt
du thi tudi tho cua cdp cd thé tang ién 2-2,5 1an. Vi vay can phai lam bién dang
cac sgi thép trudc khi bén.

Ngoai ra con cd Ung sudt dap do cdc sgi thép tiép xide vdi nhau va khi edp chiu
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tai, cac sgi thép de 1én nhau. Uing suat neén xuat hien khi cap chiu tai va dat len
ranh tang.

Khi lam viéc cap khong hi dit dot ngdt ma ssu mot thai gian 1am viee, cap bi
mon nhicu hay dit tung s¢i thép, Vi vay 4o bén lau la mdt chi (iéu quan trong
trong tinh todn va =0 dung cip. Ngudi ta ldy s6 lan vdn gidgi han Z cta cap khi udn
qua puly hoae tung mot gae 150" cho toi khi sgi thép bi diit do méi lam chi tidw dé
ddanh gia dd bén lau cua cap. 56 lan udn gidi han Z cla cap duge xac djnh bang
thuc nghiém theo phudang phiap chuan vi chua co mét phugng phap tinh todn nac
ke dén anh hudng cea 1at cd cdc nhan t6 dén do bén lAu cta cap. 56 lan uon gidi

han Z cua cap phy thude vae rcac véu to sau

Luc cang ¢ap trong qua trinh lam viée cang 16n thi s jan uén gidi han cang
nhd.

Khi ¢ etng =6 fan uon gidi han Z. 36 s¢i dut trén mét bhude bén cia loai cap
bén xudi 1t hon nhiéu se vdi sul cap bén chéo Nhu vay cap bén xudi od d6 bén lau
cao hon cip bén chéo. Loal cap co tiép xac duting cd =4 1an udn gidi han Z ldn han
loai cdp ca tigp xic diém khi s dung voi cung ban kinh udn cong cap vhu cac loai
eap cung dudng kinh Diéu nay cang thé hign v khi ty s6 gita ban kinh uén cong
rap va dusng kinh cap cang ldn

Sui thep ¢d do bén giot han nhod seé chong dut song néu dé hén gigi han qua lan
56 rdt cung nén kha nang chiu mol kém. Loal cap ben ti nhung sgi thép cd gidi
han bén 1800 N mm< ¢d do ban lau cao nhat.

Cac didu kién s dung va bao quan cap la nhung y&u té dnh hudng lén dén do
bén lau rua cap.

Ban kinh uon cong caa cap duae bigu thi bang ty s8 gitta dudng kinh tang hoac
puly va dudng kinh cap D d . 56 1an udn gidgi han Z cdu cdp cang lon néu ban kinh
udn cong cap cang lon.

58 lan udn gidi han Z cuta cdap gidm dan khi vat lieu ché tao tang va puly ia
g6, nham. gang, theép Dang ranh rap cung anh hudng dén 44 bén lAu cua cdp (ranh
hinh thang, ranh & mat cung trom, ranh la nda duong tron cho Z tang dan.

B ben lau cua cap eon phu rhude vao gde O0m cua cap lén puly, tang va vaao =6
lan, chidu udn cang coa cap. Cap bl uon cong theo nhigu chitu khac nhau sé sinh
ra tronyg cac sgi thép caec ung sudt khde ddu lam tang qua trinh moéi cua thép Thi
nghiem da cho thay mot Ian udn cong ngude chidu cda ¢ap tudng ducsng vdi hai lan
uom cong cing chigu khi tinh 6 1an udén gigi han 7 Vi vay can giam sé lugng puly
d6i huong cap tdl miic toi thifu va tranh dé cap udén cong theo cae chign khae

nhau. Can boi tron eap thuigng xuyén, dinh kv dé& kdo dai tudi tho cioa cap thép.

Tam lai. khi tinh chon va st dung cdap cin phai luu ¥ dén cdace phan tich kér

qua thuc nghiém trén d&€ nang cao thdi han st dung cap.
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3. Tinh chon va st dung cap thép

Hién nay chua od cac nghién citu chinh xac va day di ve trang thai dng sudt
cta s¢i thép trong cap cliing nhu hién tugng moi khi cap chiv tai lau. Do dg nguai

ta khong dua vao ciac dng suat cua =oi thép dé tinh chon cap.

Két qua nghicn cdu cho thay hai véu 16 quan trong nhat anh hudng dén do bén
va do bén lau cua cap theép i lue cang cap lon nhat khi lam viée va ban kinh uon
cong cap. V1 vay trong tinh toan ngudi ta quy dinh chon cdp theo lye kéo, con do
bén lau cha cdp duoe dam bao bang cdch chon hé =6 an toan n va ty s6 giva Juong
kinh tany hoac puly vai duong kinh cap D tay thude vao loai may va ché do lam
viée cla may.

Cap thép dudge chon theo diéu kién =au:

oS

.
")m.nx' =

(1.1}

d
trong dd: S = - luc cang cap lon nhdt rrong qua teinh lam viee khong ké dén cde
tai trong dong:

S, - tai trong pha hong cap do nha ché& tao xde dinh va cho trong bang
cap tidu chudn tuy thude vao loaj cap, dusng kinh ¢dp va gidi han bén
cua vat lidéu sgi thép. Thong thuéng lue pha hdng eap khong vugt qua
83% téng luc pha hong cua tit cd edc sgi thep bén cap;

n - hé 50 an toan bén cda cdp duge tra theo ticu chuin tity theo loai may
va c¢hé do lam viée (n ldy khong nho hon gia tri trong tiéu chudn).

Béi voi cae loal cin truc. gid tri n Ay nhu san
- Cap tai dung trong dan déng bang tay 4

- Cdp nang vat va can trong din dong mady

ché dé lam viéc nhe 5]
ché do lam viéc trung binh 5,5
ché d¢ 1Am viée nang va rat nang 6

- Cdp neo can va cot 3.5

- Cap dung cha gau ngoam 6

- Cap dung che cu cdu nang chd nguii 9

- Cap dung trong lap dung can truc 4

D&i véi thang may, hé s6 an toan n cho trong bang 1.1.
Ban kinh uén cong cta cap phai thdéa mén digu kién sau:
D =ed, (1.2

trong dd: J_ - dudng kinh cdip, mm;
D- dusng kinh tang va puly tinh dén tam ldap cap thd nhat, mm;
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¢- he 56 duge tra theo bang tidu chuan tuy theo loai may va ch& do

vide,

Bang 1.1, Gia sri n déi voi thang may

Téc db cap mis

B

lam

Loai thang may

| cho ngudi, chd hang va ngud { ché hang
T T8i v 1ang cudn cap o B
Nhé hon 1 ; 9 ! 8 ‘I
T& vik puly dén cap bang ma sat ‘
Nho nen 1 2 ; 10 1
Tg 1 dé'.n 2 | 13 ’ " 3
Tu 2 dén 4 1 2
Ldn hdn 4 B 13
Dol vdl cac loal mdy nang. ¢ cho trong hang 1.2
Bang 1.2, H¢ 0 ¢ cho wac loui may nang
Loar cén tryuc Dang dan Ché dd Tri s6
déng lam vigo ¢
Can truc kidu can. ' B i o
- od cdu nang vat va néng cin Tay 16
May Nhe ; %
Trung binh 18
Nang 20
RAat nang 25
- od chu P dung May - : 18
Paldng dign ' May - 20
T¢ ndng gau ngoam: T |
- ¢an truc kiu cln May - 20
- cac ioai khac (tru palang dién} © May 30
" Céc puly i‘ronlg gdu ngoam . - 18
Céc loal tar B o I
- ning hang Tay 12
May - 20
- néng ngudi Tay 16
May 25
Cac loal can truc khae Tay : B 18
(trd nhung toai di k& trén) May Nhe 20
Trung binh 25
Nang 30
R4t nang a5
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Dé&i voi thang may, hé 56 ¢ = 30 cho thang may chd hang, ¢ = 40 cho thang
may chd ngudi co (8o do cabin dudi 1.4 m 2 va v = 45 cho thang may ché ngudi co
1oc d6 cabin trén 1.4 m/s.

Bugng kinh tang va puly cang 1dn thi tudi tho cua cdp cang cao song maiy sé
rat cong kénh va momen iren true tang 1on. Can luu ¥ thém khi thiét k& mdy la
mdt 86 puly cd gde om cda cdp nhd va puly o lam viée (nhu puly can hang) cd thé
lay dutmg kinh nhd han se vl tiéu chuan. Ngoal ra trong nhing triong hgp can
phai giam bat kich thude via trong lugng may, cd thé lay dudng kinh tang giam
15%, puly can bang gidm 20% va puly trong palang dién, can crue kidu cin giam
30% so val diéu kién tinh roan 1.2+

Cap hong ehu yéu do mdi. cho nén no khong xay ra tie thdt ma phat tri€n dian
dan. Thoi gian b1 pha hong dai. dac biét Ja cap lam viéc trong ché 4o lam viée nhe.
Qua trnnh pha hong cap la qua trinh ddt dan ting 3¢t ngoal vao trong. Do do
trén cd sd nghién cdu va kinh nghitm su dung ma ngudi ta quy dinh 3¢ sgi didt cho
pheép trén mor bude bén, chua den gidl han d6 cap van lam viée an toan, 548 sgi dit
chu phép trén chidu dai mor bude bén cua mot ¢ leai cap cho & bang 1.3, Chigu
dai mot bude bén duge xdc dinh theo guy tac: dém doc theo truc cap =6 ddnh cdp
bang dang s6 danh cd rrén tiét dién ngang caa cap. Trén hinh 1.2.b 14 chiéu daj
maot bude bén cta cdp ¢d 6 danh cap trén tidt dién ngang.

Bing 1.3. 5& soi thep dat cho phép ren mdy bdde ben

—_——— — e — R e e———— \

; L KBT cau cap
| 5 by . . e . — —_
t T

| " Sgéinn oA | 6 x 19 = 144 : 6 x 37 222 .
| T Ben xubl Tgen cheo | Ben xud " Ben cheo

— I e et N ) ‘
[ < 6 ‘ 6 \ 12 i 1 ! 2 |

& 7 i 7 | 14 : 13 - 26 i
| =7 ! b . 15 ‘ gl 30
| [ S [ S, e ——ie _ N J

N&u 36 s0i dit chua dén giai han cho phép nhung ldp sgi thép ngoai cung da
mén dén 407 thi vAn phai thay cap.

Diau kién diau tién Jd€ dam bao do tin cay va dd an toan cua cap thép la su
dung rap ding theo tinh toan co tinh dén cae y&u t0 anh hudng dén do bén va do
bén lau cda cap Trong cd ciu nang, tuyét d6i khang duge phép néi dai cip dé tang
chigu dai. Cac chi tigt co dinh dau cdp phai da bén va cd dd tin cay cao

Dé dam bao an toan va tang tudi tho cua ecap thép, can phai bao dudng, boi

tron cap dinh ky bang md chuyén dung cd thanh phan dau khodng vA vazolin.

§1.2. CAC CHI TIET CUA TRUYEN PONG CAP

1. CO dinh dau cap

D& diam bdo an toan trong s dung cap thép, can phai thue hién 16t vide cf

26



dinh dau cap, thoa man cac véu
cau sau: chac chan, dd tin cay
cao, dé ki€m tra, dé thao lap
thay thé, két cau don gian, dé
ché tau va tai chd co dinh dau

cap, vap khong bi usn dot nget.

Trong may nang thudng
phai ¢ dinh dau cap trén cac
true, chat va ©o dinh dau cap
Lrén tang.

Trén hinh 1.4 thé hién cae
phudng phap co dinh dau cap
vdi truc, chot.

Vong ldt thinh 140 dung
dé da rdap khi vong qua chat
dude s¢ dung rdt phd bhidn.
Vong lot dude ché tao bang
phudng phip rién hoac dap cd
vanh la mdt cung tron hoac
hinh long mdng dé dé cap.
Ving ot oo tac dung tranh cho
cap khot b1 uon dot ngdt, giam
Ung suat tidp xuc va cap khang
bi cha x4t lén chot khi lam
vice. Phuang phap tét cap duge
thuc hién bang cich thao hung
diu cap va luén cac danh cda
ddu cap da thdo vao than cdp

o] diung s¢i thép cudn ngoai

Hinh 1.4, Céac phuong phdp <6 dinh
diu cip vy e

mot doan bang 20- 25 lan duong kinh cap (hinh 1.4, b). Phuong phap nay tén rit

nhigu cang va ngudi tét cap phai ¢d tay nghé cao d& dam bao tét dung ky thuat.

Bulong cht U duge déng phé hign d&€ kep cdp. Tdm dém 4 phia cic dai de od

rinh hinh thang hoac tron d& ép cap (kinh 14,00, D& giam bi¢n dang cua cap, tdm

dém dude dat vé phia nhanh cap 1am vige con dau we do ecla cap duge ép bang

buléng. Cd theé dung bulong thudng vdi hai tam dém dai cd ranh hinh thang d&€ kep

cap {(hinh 1.4,d). 88 lugng buldng kep cdp khong it hon 3 va chon tiy theo dudng

kinh cdp. KhoAng cach gida cac buldng kep cap va chigu dai dau cdp ty do khong

nho hon 6 [an dudng kinh cap.
Dudang kinh cdap, mm 11-18
56 buléng kep cap 3

19-24 25-31 32-34 35-37 18-44

5 6 7 ]
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An toan nhat la cach c& dinh dauw cap bang ong ¢on thinh 1.4, e). X6 dfu cap
gua 16 nhd cua &ng con, thio bung dau cdp va cdt 160 cap, bé gap cac soi thép va
lay sach d#u, rat cap cho diu cdp nam trong Hoyg com rol do chi vao dng cdn.

Cach ¢é dinh dau cip phd bién va tién ol nhat 1a diung khda chém (hinh 1.4,)
Cdch e6 dinh nay co thé thde lap rdt nhanh bang tay ma khong can cac dung cu
chuyén mdn. Cac chi tiét ¢d dinh dau cap trén da dude tién chuan hda. Khi ditng
ta ed thé tinh toan hoac chon theo dudng kinh va lue cang cap.

¢ nhiéu cach c6 dinh diu rcap trén tang nhung thing dung nhét 1a dung chém,
dung buléng va tim dém. Trén hinh 1.5.a thd hien cdch ¢6 dinh daa cap trén tang
bing tim dém treng long tang. Tam dém op dau cdp lén tang nha cac vit cdy hoae

buléng,

Hinh 1.5. Cac phuong phap ¢d dinh dau ¢dp trén taog.

Thong thuong, & vi tri thdp nhit caa moc treo, trén tang phai con lai 1,5 vong
cap d& giam tai tac dung lén dau kep cdap. Vay luc cang eap tai chd kep cap duge
tinh theo céng thuc Cle:

“Tax

V5!
|

e[u



trong dd: S, .- lue cing cap lén nhat

/- hé sooma sar giva cap va be mat tang, £ = 0,1 + 0,12,
o= 37 - gde 6m cda cap trén ang
Now tdng Ide nén cia cdc buléng xuong tam dém la F thi lue ma sat giua eap
va tang gida cap va tam dom e Fo= P f DG tin cay ela Rep edp trén tang dude

dam bio bang diéu kien 2F > S

i

Burng kinh trong cda ren buldng o duge tinh theo nén vis udn theo cong thic

ERUY
I wof
N < [ (1.3
ey O1d 7
— oz
4
trong dor o = L5 he 80 anioan Lén cda bulong

Z - 50 bulong kep cap.

eovay don dat lue S, gay uen bulang va dude tinh tit digm gitta doan

rien rea tréon tang dén tam ciap thinh 1.5
13- hé s ke dén dng suat goan xuwat hién khi siét bulang:

7] ing suatl cho phép cua vat licu bulong dude 1ay vdi hé 26 an toan bén

khong nhé hon 2.5

Phuong phap oo dinh diau cap trén tang nhu hinh | 5.a thuang dung cho rang
cuan nhigu Idp cdp vi loai tang nay khong cho phep kep eap trén bé mat cudn cap
cia tang. Nhuge didm caa phuong phap nay 12 két cdu tang phide tap. kho ché tao,

kho kiem tra viv thay the kep cap. Vi viay phuaong phdp nay it duge dung.

Chém kep cap thinh 1.5b) dung vat tar cho nhitng cap co dudng kinh nho hon
12mm. Phuang phip nay nién il vae deéo thoy cap song két ciau tang phie tap, khd
che tao v thudng dung cho tang cudn nhiégu iap cap. D& dam bdo tu ham, d6 con

ciia chéem thuong lay (0 1 0 4 dén 1 2 g < 2 )

;

Phusnyg phap ca dinh diu cap trén tang thang dung nhat fa dung tam dém ben
ngoii ep cap len bé mar tang hang bulong thinh LA Tam dém vai ranh hinh
thang {a 161 nhit va thong dung nhat. Mol tim dém duge bar vao tang bang mot
hoac hai buldng. Néu mal tam dém dude bat bing mat maldng thi 26 tam dém khiong
duge it hon 2 khong phu thude vie tinh todn. Néu tam dém dung hai hulang th ed
the' dung mot tam dém déi vai cap ¢o dudng kinh he hon 31 mm va hai tdm dém
dal vol cap eo dudng kinh lan hon 3lmm. D¢ tunh tean kep cap kiéu nay, ta gia
thuvér rang:

- e lue rac dung viao cap khong lam thay d6i nét dien mat cat ngang cua cap;

xdip duge coi nhu day mem od hé muir ngodi la hinh tru nhan,

thay mol <0 tam dém hang mot tam dém kep cap val vung s6 hulong.
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Cap véi lue cang 1on nhat S, dugce giv trén hé mat cia tang bang cac thanh

phin lve ma sat sau
al Luc ma sdt gitta cap va bé mat tang o LD vong cap giam tai teade khi kep
¢aAp

ko= 'qnmx . bl T iy ox
(J(w

b} Téng lue ma sat gidta cap va bé mat tang trén doan AR va (D thinh 1.5,

F. = Pf

trong dd: P - tdng luc nén cua tam dém lén cap khi siél bulong hay tdng lue kéo

cdc bulong.
¢t Tong luc ma sdt giua cap va bé mat tdm dém trén doan AB va (D - F,. D&

xdc¢ dinh 7, ta xét dicu kién can bang cap dudi tac dung cua cac lue N va 2 (hinh

1.6.dv.
P 1
N =
siny
vay
I, =4Nf=P—— = Pf
siny
trong do: [, = - hé 80 ma sit quy d8i caa ranh tAm dém vdi edp. Goe

siny
nghi¢ng cta ranh hinh thang thutng 18y 2y = 80"

d) Luc ma sat gilta cap va bé mat tang trén doan BC vai gde Om 8 = 2a

F- F P _
bn=b,ﬁ_\j+9—’=b|_T{T+I\J
P
Sl - —lf + fﬂ
Sy 2
lg(_ p—3 —3
oli? ot
1 P
vy F,=1(1- ;ﬁ' s, - ) (f + L

Theo digu kién cAn bang cap theo luc kéo cang cdp 5 . va cac lye git do ma

sdat ta co:

Smux = Fl + FZ + F? + FI
plec =] 1 P ' ‘
S = S " + Pf + Pf, + (1 - {,',H')[Sl - if+ ol
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Vay tdng lue P can thict d€ nén tam déw gilr cap nhg ma sdt la:

T I

P = . (1.4
(f + f]}tr’!"' + IJ('T"

Trong truang hap nay, cac bulong chiu kéo do lue P v chiu udn do lue ma =it

F, giva tdm dém va cap vai eanh tay don / thinh 1.5, d1

Momen udn bulong lan nhat 1a M, = F./ Vay s6 bulong can thiét dé co dinh
dau cap la:
ny, P13 LT Y
Z = — 7‘_ + ——— . ‘].5)
Ty f:I]kO_ld-;
[l
4

trong do cac ky hiéu giong d biéu thue 1.3
2. Puly va palang cap

a) Puly

Trong may nang, puly dung d¢ déi hudng cap hoac dé thay déi lve cang cap.
Trong palang, puly duge phan thanh puly ¢6 dinh Jdé doi hudng cdp, puly di ding
d& thay ddi lue cang cap va pulyv can bang.

Puly dung trong ¢o ciu nanhg vdi ché do lam viee nhe va trung binh thuong
duge dae bang gang xam. Dol voi ché do lam viée nang va rat nang, puly dvge duc
bang thép duc. Cac puly ¢d dudng kinh Jdudi 600mm thudng duge dace lién, con loai
cd dudng kinh 16n hon 600 mm thuong duge ché tac bang phuong phdp han thinh
16,0 hoae dic ¢4 nan hoa nham giam trong lugng va tiét kiém vt licu,

Mat cat rdanh puly ed hinh dang nhu & hinh 1.6.a. Bé mit lam viéc cua ranh
puly phai duge gia cong co khi Kich thude ranh puly phii dam bao cho cap vong
qua dé dang, khong b1 ket va bhé mat tiép xuce gida cap va diy vanh lon da

Hinh 16, Pulv cap.
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gidm dng sudt ti€p xuc, cap dé moén. Day ranh puly 14 mot cung tron cd ban kinh
ro= 1053 + 0,6)d .. Gdc nghiéng clia hai thanh bén ranh puly 2o = 400 + 60"
Chigu siu ranh puly #t duoc chon tuy theo cong dung va nai dat puly. Trong moi
trudng hdp phat dam bao 2 = «2 : 2.5)d . M6t s6 truung hap puly co ranh rat sau,
vi du puly dat & dau can cda can truc ¢6 £ = 5d (€ cdp khai tudt khi vat nang lic.

Nhu da trinh bay o §1.1.. duong kinh puly tinh dén tam cap D phai théa man
digu kién (1.2} dé& dam biao dd bén lau caa cap. Didu kién 11.2) ¢6 thé vidt dudi
dang Dp = te-thd . Tuy nhién. nhu i phan tich @ §1.1.. mat s5 puly od thé lay
duang kinh nhd hon so vai tinh toan. Dac bigt déi vai cac puly dung dé han ché da

ving cla cap, duaing kinh puly cd thé giam dén 8¢ .

Cdp vong qua puly phai ddn bao nam doc theo rarh puly. dé lach cho phép (goc
nghitdng v - hinh 1.6.¢1 phai dam bio sac cho cap khéng de lén thanh bén cua ranh
edp tie thoa man didu kién sau:

2184
S (1.6
]
1 +—

h

tag =<

trong d¢ néu goc gitta hai thanh bén cua ranh puly 2 = 60V thi gdéc léch cho
phép » = 6.

Vat liéu ranh puly cd Anh hudng lon dén Ludi tho cua cap. Thuce t& sd dung cho
thiy cdp trén puly bang thép bi mon nhiéu hon so vdi cap trén puly bang gang. Vai
muc dich tang d6 bén lau cda cdp. ngudi ta s dung puly cd 16t trén mat ridnh cap
moOf 10p nhém, tao su hoac chat déo. Néu lay d6 mon cua cap trén puly gang lam
chufin thi dé mon cha cap trén puly thép tang 10%. trén puly cd rdanh edap phu
nhom gidm 20% va 46 mon cia cap trén puly ¢d ranh eap pha mot 1ép chat déo
gidm 40-50%.

O truc puly thuong ding 6 bi hoac bac I6t. O bi dude dung nhiéu hon do ¢d
hidu suat cao {p = 0,07 + 0,92 bao dusng de dang va oo do tin cay cao. O moi
truimmg nhiét do caoc, cd nhigu bui thi hidéu sudt puly thap hon. Vii tée do quay cta
puly nho thi chon § bi then t&i trong tinh eon néu 16e do guay nhanh thi phai chon
¢ theo hé 38 khA nang lam viéc.

Puly da duge tiéu chudin hda. Vai puly dic cd nhd ta chi chen theo dudng kinh cdp
cuén lén no con vai puly han eo dudng kinh 1én va ché tao don chige thi can phai kiém
tra ben trong d¢ thanh ranh puly chju dng suit udn, cdc nan hoa chiu nén.

h) Paling cdp

Palang cap la mot hé thong gom cdce puly ¢d dinh va di déng ndi véi nhau béng
cap nham giam lue cang cAp so voi luc kéo cia hé thong hoac tang tée dd kéo cia hé
théing so vdi tde do cap. Vi vay theo eong dung ta cd hai loai palang 1a palang luce (hay
con goi 1a palang thuan) dung d€ gidm lyc cang cap dan dong so vdi lyc kéo cua
palang va palang van tSc (hay con goi la palang nghich) dung dé€ tang toc dé.
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Palang luc gom hai loai: palang dan va palang kép.

Palang don la loai palang chi ¢d mot dau cap cudn 1én tang (hinh 1.7). Palang
don lai 6 palang don loai mot va palang dan leai hai. Palang don loal mgt (hinh
1.7.a1 la palang co nhanh cap ra khoi palang tir puly ¢d dinh phia trén va loai nay
ca 8 puly n bang 56 nhanh cap treo vat m. Palang don loai mét la loai thong dung
nhat va thutmg dude ding trong can truc quay kiéu can. Pulang dun loai hai thinh
1.7. by la palang co nhdanh cap ra khéi palang tir puly di déng phia dudi va loai nay
cd 86 nhanh cap treo vat m bang s6 puly trong palang n cong voi 1. Palang don
loai hai thudng duge dung trong palding dién va mdt 86 tisi nang dat d trén cao.

mae=n=1
a=1

Hinh 1.7, Pulang don.

Palang kép la loai palang c6 hai dau cap cudn lén tang (hinh 1.8) Palang kep
duge coi nhu hai palang don loai hai hgp thanh va cd thé tinh todn nd nhu hai
palang don loai hai v&i tai trong nang @/2. Trong palang kép ¢d puly can bang co
tac dung gitt thang bang va chi quay dé& 1y dicu chinh luc cing hoie chiéu dai trén
hai nhanh do sai léch kich thuse
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Trong palang luc, tai trong nang @ duoc treo trén m nhanh cdp, vi vay luce cang
cap trén mdi nhanh giam di. Dai lugng dac trung cho palang cdp la béi suat palang
a. BOi sudl cua palang lyc la s¢ lan luc cang cap giam di so véi tai trong nang ¢
va dude xdc dinh bang bidu thue:

n

(o= e (1.
I

trong do: m - s6 nhanh cap treo vat;
k - =0 nhinh cip cuon Ién tany
Nhu vay, doi v0i palang don boi suat palang a bang 20 nhanh vip treo vat m

tdo & = 1y va d6i voi palang kép 14 = 21 boi suat palang @ bang 55 nhanh cap treo
viit chia cho 2.

-

L
|

I
|

I
il

Ifinh 1.8, Paliinge k¢p.

Trong trudng hop vat treo tinh thy luc cang trong méi nhdnh cdp S eva palang
don giam di o 1an so vai 140 trong niang @ mat khie khi nang vat thi 16¢ Jo caa
cdp v 1dn glp o lan so véi tée d6 nang val v va chidu dai cdp cudn Jén tang L
cing ldn gap e 1an so vai chidu cao nang vat fH:

R = a.5.
r:{_\ = f.".rf”,
L = aH

Déi vai palang kép, lde cang cdp trong palang S giam di 20 = m lan so vai tal
trong rnang . Palang kép thuong duge diing trong cic cin true kidu ciu.

Palang vAan toc thudng dung chd yéu trong cic mdy thuy Jue hay khi nén ed
thé tao ra lyc dan dong I6n nhung toe o va hanh trinh bi han c¢hé thinh 1.9, Loai

nay nguge vdi palang lye, tao ra toc do nang ldn va lam viéc véi chigu cao nang
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Idn nhung tii trong nang giam so vdi lue

dan déng. Co thé rinh roan palang vin tée A\ = -
giong nhu timh cho palang lue vdi boi suat b/
a = la. N
N

Viee chon bdi suat palang cd anh \
hudng lon dén kér cau. kich thude vi gid N i
thinh cua may Néu bdi suar palang da lan § /? k r =
tht lue cang cap. dudnyg kinh cac pulv va T’ - ! N
tang v v giam lam may gon nhe va ¢ hon, \\\ ‘ L
Tuy nhién. néu chon bdi suat palang quil ‘\ ; 3 —
lon s¢ laim cho dudng kinh cip qua bé, cap ‘|T|
eo toc do lan lal vong gua nhidéu puly nen \ .
cdp choang mon. giam higu suat truyén 3 !
dong va rang se qua dai vi dung luring cap : ‘ ‘Jh
cuon len tang lon. Tu kinh nghiémn thue 18, '\\‘-'L ‘
co thé tham khao cach chon boi sudt
palang cip nhyv sau: Hinh 1.9. Palang van 10c.

- vai can true kifu cau: @ < Bt chon ¢ = 1 houca = 2, @ = 3 = 101 chon
o = 2.0 = 10 + 30t chon 0 = 4 + G

- v0i cidn truc kiéu can: ¢ = M chona = 1 hoac a = 2. @ = 3t chona = 2,
¢ = Dtchonae =3+ 1@ = 1tchona =4 1 G

Khi cdp cuon (rén puly. do cung cla cap va ma sat cda 6 truc 13 hai nhan o
chinh anh hudng den hiéu suit caa puly

Khi cudn qua puly, cdp co d6 cong qua dé lam cde soi thép va cac danh cha vap
co xdt vao nhav gy lue ma sat lam cdn trd sy thay doi do cong cta cap. D& tinh
lye can W, do do cdng caa cdip ta lap phuong trinh ¢an bang thinh 110,40

SR + ¢i) = 8 + WIHH - b

R -5
trong do: § - luc cang cdp trén nhanh cudn vao puly,
F - ban kinh puly tinh dén tam eap;
h+e !
=575 hé s6 phu thuoe vio duong kinh puly va cdp, vao tinh chiat
=0
dian hoi eda soi thép va célu tao clla cap, vao gde Gm cda cap
trén puly.
. R o . P - R 4
Lue tinh tac dung lén a truc ena puly la vV = 258sin-

5 voi gdc om « va lue cang
1

tinh cia cip S, Dudi tae dung et N, 8§ tryge sinh ra hfe can ma sat F chinh
L.10b). D& xac dinh lye can do ma =241 d o true W ta lap phuung trinh can bing

momen d6i vail didm tam pulby:

Fd = W.D
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o o
W, = Z3in— . f .-~ . 8 = vl
- 2 D
trong do: f - hé 56 ma sat § trug;
d, I} - duang kinh & truc va puly tinh d&n tam cip;
ef o
w = 2f . sin- - - h& 50 can ma s34t § true.
D 2
Téng lde can cla puly khi kéo cap la
W=W 4+ W.=d +ter S (1.8

5‘ L L"v’z

Hinh 1.10. S db tinh lge ¢dn cda puly.

Trong palang cé puly c6 dinh va puly di déng. Hiéu sudt cia puly cd dinh 5
{hinh 1.11,a) la ty s giita cong cd ich ¢ nhanh cudn S .4 chia cho econg sinh ra &
nhanh nha S .4

S, h S, l
qu = —— = — K (19]
S:.h SJ+LV 1+ 4 + w
Tinh toan tugng tif véi puly di dong thinh 1.11.b) ta co:
Q.h Q
]} - .- = \
s,k 25,
ldy cdn bang lyc ta co @ = 5 + §, = S, + 5,
Yay
S.,(p;t_,‘ + b 1 + 5,
Ryg = I (110
28, 2
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So sdanh hiéu suat caa puty di dong va c¢d dinh ta thdy:
Y id 1 1
S
"y 2y 2

Vay puly di dong cd hiéu suit cao hon puly ¢d dinh

n
-

L hoo \
L J__.Sg = SHw \ _.

b)

W
>

Hinh 1.11. So do tnh hi¢u sedt cia puly ©é dinh va di dong.

Tir céng thie (1.9 ta thay hi¢u suat cda puly phu thude vao dé cing cla cap,
duong kinh puly va & truc, loai ¢ va diéu kién béi tron, gdc om «, trong do t8n that
do ma sal & truc la4 y&u t8 dnh hudng ldn nhat dén hiéu suat cha puly. Vi vay dé
don gidn tinh todn nguii ta 14y higu sudt cua tdt ca cdc loai puly (eé dinh va di
déng) tuy thuoc vao loai 6 truc. Puly 6 6 truc 12 6 bi 7 = 0,97 + 0,98 va 8 trugt
y = 094 + 0,96

Dai véi banh xich bi dong va tang cudn cap khi lAm viéc eiing c¢d cde thanh
phan liye cAn nhu ddi vai puly. Trong tinh toan ngudi ta thuéng Iy hiéu sudt tang
cudn cap 5, = 0,96 + 0,98 va hiéu sudt cua banh xich bi dong 7, = 0,94 + 0,96.

Bing cach tinh tudgng ity nhu d8i vdi puly, hieu sudt cua paldng cap T bang ty
s0 gitta cong cd ich €. .4 va cong sinh ra do liue din dong S.a.h.

Q
p.oo= —
P a,S

D& tinh luc kéo S, ta coi tdt ci cac puly trong palang cd cung hiéu suit 7.

Dai vai palang loai mot (hinh 1.12,a) ta co:
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Ldy can bany lue theo
Q=S

Thay gid tri
@

Q

Syl + oy

}+S,-r-..

Sy + Sy +

St
true v ta co:

5

+

cac lue cang cup trén theo S ta od bidu thue sau:

+ S

+ r,‘: + .+ p;""ll

Trong ngoac 1A mét ¢ap =0 nhan vl cong boi y, vay:

oot

Q=50 -

1L -5 - 1

)/(]-;f'l

i

b)

Hinh 1.12. S0 dd ninh hieuw suit caa palang.
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Hidu sudt cha palang don loai mol la
ntl - ™
Bpy = 777 ‘
atl - #)
D4i voi palang loai hai thinh 1.12, b) ta thay sé puly trong palang bang s6

nhanh eap treo var tril mét tuc bang @ - 1), Vi vay ta cg:

(1.1

S, = S,
S, = S,
S | = S-'TH-

i
Lay can bang lue theo truc oy:

Q=S+ 8n+ 85+ ...+ 8yt

Q =Sl +y + 5+ ..+ ph
1 -y

@ =5 - .
-y

Hiéu sudi cua palang ddn loai hail la

Nyo = ——— (1.12)
all - )
Tir 1.1 va «1.12) ta thay palang loai hai cé hiéu sudt cao hon palang loai mit
{vgi cung bdi mat a, palang loai hai ¢d s6 puly it hon).
Trong tinh todn, ta thudng phai xac dinh lue cang cap 16n nhAt d€ tinh chon
cdp. Trong trutong hgp ting quat. -cdp sau khi ra khoi palang con di qua ciac puly
déi hufing cap ngoai palang rai mdi cufn lén tang, Vay lyc cang cap 16n nhdt cudn

lén tang duge xdc dinh bang biéu thuc sau:

W
“Smnx = _'__;_' : (1.13)
anpy

trong do: r - =& puly déi hudng cap nam ngoai palang.
Diéi vai palang kép cd hai nhanh cap cuén lén tang thi

S 9 1.14
S = e (1.14)
[1eHES 20;.?7!,.77"

3. Tang cudn cap

Tang la chi ti&t dung dé cuodn cap, bi€én chuyén dong guay thanh chuyén ding
tinh tién va truyén luc dan déng t&i cap va cdae bo phian khac.

aj Phin loai tang

Theo cdu tao, cong dung va phuang phap ché tao, tang gom cdc loai sau

- Tang try, tang con va cdc tang co duong kinh thay déi. Trong may nang tang
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tru dudc st dung phd bién nhat. Tang com va tang co dudng kinh thay déi thuong

dung trong cdc 16 b3 sung cap vdi tde do cap thay déi boac dan cdp bang ma sait.

- Tang cudn mdét 19p cap v tang cuon nhiéu lop cap. Trong may nang tang
mot 10p cip duge dung nhitu hon. Khi dung tugng cédp cudn lén tang rat ldn, dé
giam kich thude efla tang ngudl ta thuong dung tang nhiéu 16p ecap thinh 1.13).
Nhuge diém ecfa tang nhiéu lop cap la cap chong mon vi cac lap cap phia dudi chiu
lue ép lan do cac iop teén de 1én va piva cde vong cap cdang co ma sde. 86 lop eap

thugng khong vigt qua 6 16p va tang low nav phai co g cao han chieu cao caa ldp

ol

Hinh 1.13, Ting nhicu 18p cap,

cap ngoal cung 14 2d. trd len.
- Tang tron va tang ed ranh
Thong thudng ngudi ta ché tace tang
tron 3¢ cudn nhisa lap cap va tang

co ranh chi dung dé cudn mét 16p

cdp. Tang c¢d ranh gém tang don

dung v&i palang don va tang kdp

dung cho palang kép. Ranh cip trén
tang cd hinh xoan de phia phai hoac
phia trai deu duoc déi vai tang don Hinle 114, Mt it viinh cap cua tang,
nhung voi tang kép phai co mot doan xoan phia phai con doan kia phia trai. Tang
co ranh cd nhidu vu diém va duge s dung phé bién ahat, Ranh cap trén tang co
tdc dung dan cdp cudn déu lén tang, cac vong cap khang tiép xuec nhau va dién tich
tidp xue gifta cap va tang lon lam gidm ang sudt tiép xue.

Madt eat ranh cap la mét cung tron co ban kinh B = 0.6d_ (hinh 1.14). Chiéu
sau ranh cap A va bude eip 4 duge quy chudn theo hai loal: ranh sAu c6 h 2 0.54,

va thudng dung cho ¢an truc vdi gdu ngoam, rdnh nong co 1 = O,Sd(, dung cho can
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true vdi moc trea vA oo bude cap £ nho hon so vai loal rdnh sau. Bude cap thuong
iy ¢ = 1,1d_ hoav lay trong khoang !/ = ¢+ (2 +~ 3)mm.

Tang duc via tang han. Chon tang duc hay tang han phai dua van kich thuoc
lang, quy mé san xufat va diéu kién che tao tang. Tang ddc ed trong lugng lan,
dung irong =dan xuit hang loat. gia thanh ha. diac bang gang xdam hoac thép duc
Do yéu cau cong nghe ché tao tang dac ma chiéu day thanh tang 5 khéng nhé hon

12 mm v thuiing Jude tinh s bo theo cong thic sau:
gang & = 0,02 f.)l + 6 = 10mm,
thep due & = 0,010, + 3mm.

Sau did kiem tra bén tang, Tang han nhe hon tang die 35 - 40%, thudng dung

trong sian xuat don chide vai tang co kich thude lén. -

by Tinh toun tang

Duimmy kinh danh nghin D cia tang 14 duang kinh tinh dén tam ldp ecap thu
nhat va duge unh theo diéu kien o1 2y tige ) = e hay DI = Qg - l).dv voi D 1A
dugng kinh bé mat tiép xde vdi cap caa tang,

("hiéu dai lam viéc cua tang ddn mot 16p cap dude xac dinh theo cong thuc

L = Z¢, (1.15

|
trong do: ¢ - bude cap:
Z - 36 vong cdp cudn lén wung.

a ff
Z = 4+ 7.0, {1.16)

o
trong dd: II- chitu cao nang:
a - bdi suat palang cap:
a.H - dung lugng cdp cla palang cdp cudn 1én tang;
7.9 vong cap duge phan phoi nhu zau: 15 vong 348 giam tai trong tdc
dung vao dau kep cap lén tang. 4 vong d& ¢é dinh dau cap trén tang
con 2 vong thita 4 dau tang. Tuy nhién. tiy ting trudng hop ma s6

vong & ro dinh diu vip trén tang va =0 vong thira it hon.
Chiéu dai lam vice cua tang kép thinh 1 15.b) duge tinh theo cong thue:

Ly =2(L + Ly + L,

trong do: L, = 4f dung d& kep dau cap trén tang:
a H X ;
L, =7t =1 D + L1531, val 1.0 vong cdp d¢ gidm tai trong trén diu

kep vap;
f., - phan tang khéng tién ranh dam bdc cho gde lech vip vdi puly trong
palang dudi gia tri cho phédp theo digu kién (1.6) khi mor treo & vi tr1

cao nh&t (edch true tang mot khoing bang h | ).
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L,%mn.\: =6+ 2]!11:1n'tg}"

=56 - 2!!mmt.g7

3min
Nhu viy chiéu dal tang kép mat ldp cdp la
a H -
Ll = 2{— + 5,8 + L, {(1.17}
. '

Dai voi tang dan (hinh 1 15.4) ta phai ddm bde khi mce treo & vi tri cao nhit
thi khoing cach [, d&i vdi tang cd xé ranh sao cho a, = 6" va [ d6i vdi tang tron
sao cho ¢, = 27 Vay khoang cdach toi thicu tif truc tang don dén tryc puly di dong
trong palang cdp la:

Ll
tang xé ranh /[, = — cotg 6
2

=

(8]

I~

4
tang tron /. = — cotg 2"

[

Chitu daj cia tang cudn nhidu ldp cdap duge tinh nhu sau. Tang cd dudng kinh
D, (hinh 1.13), cudn n 16p cap, mdi Y¥p Z vong Nhu vay luong cap 1on nhat ma
tang cd thé cudn duge ia:

L =aZ ‘Dl + D: + ..+ Dnl,

Ly
‘
| t #; 4‘L,T iy ng i J[J,L_E
1 || ]
f !
— : At~ [ 7
i
1 .
N f'
[ DF-L-E }'
il 1 i S
7L I [
/ - i ’
a' | ;
e ' B
JL /L‘
) B l b
A by

a)

Hinh 1.(5. So do& unh kich thuée hinh hoc cia tang don va tang kép.
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trong da 2
D,

D‘ + 7.
Do+ 24 =D + 3d

I

Dn =D + 2 =D + 2n Lid .
vay: L=xZind + 1 +3+5 + ..+ (2n- Dld)},
L= vZinD + nedd )

Mat khac. dung lugng cap can thigél cudn lén tang khi ¢d chidu cao nang i va

hai sudtl palang a la:
L o= all + 151D
S0 vong cap Z (cuén 1én tang n lop cap) dude rat ra tit dang thie L = L

aH + 1.57.0
Z= et (1.18)
ain Do+ ned
Chiéu dai tang cudn n lap cap dude tinh theo cong thie: L = Zitg
aH + 1.5.1.D, I .ty
Lo= ——— | typ = e (1.19)
an Do+ nod ) an. D+ n=dd) :
trong do: ¢ = d_ - bude ciap dbdi véi tang tron
v = 1.1 - hé sa xép cap khong déu
Trong thue t&, so lop cdp khong vudt qua 6 lép va han ché chiéu dai tang
L =2 = 250D 56 lép cap co thé tham khao chon theo kinh nghiém nhu sau:
L.m < 2 Ho 145 125- 200 200- 350 350-550

" 1 2 3 4 5

SIRD X

N P R R

T T
o Al +; it
T mr

]
IR rRNERaRIINiini i
| rar o o, W AN SRR R A AR AR RN

IR
{ i

a)

1]

Hinh L.16. S¢ do tinh tng sudl aéa.

Trong qua trinh lam viéc. tang chiu cac dng sudt nén, udn, xoin trén than dng



tang.

Ung sudt nén 13 thanh phin ing suit ldn nhdt sinh ra do tac dung cda cap
cufin quanh tang. D& tinh dng sudt ndén, ta tach mot vanh tang cd db dai bang mat
bude cap £ va x&t nd nhu moat vanh phang (hinh 1.16),

Luc cang eap 10n nhat S gay ra ap lyc phian bé p trén vanh tang va gia thict
do la lue phan bo déu.

D€ tinh ap lve p, tach mét phan 1o dién tich dF trén vanh tang dff = £ R.dyp
ung voi lue tac dung 1én phan to dF 14

dS = pdF = p R dp.
Lap phudng trinth cén bang cho cap theo truc v -

‘

T}
2Sl]‘lil){ = 2[ _[?f.RL:Ll:i(f"drf - 2Rtp
280 = Datp
vay:
25
D= max a0
D¢

Dé tinh tdng suft cua thanh tang do p gay nén, co: tang nhu mor dng day va
ap dung két qua bai toan Lame trong suc bén vat liéu véi trugng hep éng day chi
chiu ap lue nén p tit phia ngoai:

D3
Ung suat di€m trong cung o, = -2p ——
Dy- Dy
Al k)
_ Ds +Dy
Ung sudt di€m ngoai cung o, = - p —- -—
; Ds - D%

Nhu vay thanh tang dudi tac dung cda p chiu Ung sudt nén va ing suit nén
diém trong cung o, 1a 1gn nhat. Thay gia tri cia p tu (1.20) va D = D, - 25 vao

cong thic tinh o ta co

7S e

In

\4/1 Smax

TSmtnr l ¥ 28may
Smox  Smax

Hinh 1.17. S¢ do tnh momen ubn va xodn.
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N N A L2h
a, . {

L] . 'lsf
I,

Trohg nhidu trudng hop vi 370, rat nho nén 1a cé thé lay gia tri dng suat neén
ldn nhat theo comg thiac saw;

o N _mn ] 11.22)
t
a7

Cac momen uén va xoan lan nhat dudge xae dinh theo cong thie sau (hinh 1.17):

PG voi tang ddan:

. L‘bm;nx b
.ﬁ-f.,mll‘\ = - M= S R
: y S
Dai v tang kép:
& (L - Lo
. N ! 1.5
_\1“111‘\\ = ‘)/ﬂi_ . JW\_ = 1)~hrr1;-ﬁ

Vay dng sudt udn va xean trong tang la:

M, M,
a, o T, = ——
“rL.‘ “‘:'

trong ddé: W,. W - momen chdng uon vi chong xodn clia mat cat tang. Voi dudng
kinh trong vi ngoai cua tung la D va D, (hinh 1.16) ta eo:
pi- ot

w =01 - -

1 .

W, o= 2w

Nhu rrén da lrinh bay. tung due co chidu day thanh tang khong nhé hon 12mm
vA duge chon sJ bd theo cong thie kinh nghiém, sau dd tign hanh kiém tra bén.

Doi voi tang mét 16p cap. loai cd chi¢u dai tang khong lén hon 3 lan dusng
kinh cia no (L, = 3D thi thanh phan tng sudt uon va xodn rdt nhd, chi bang
10- 15% dng sudt nén Truong hop nay ngudi ta cho phdp kiém tra bén thanh tang
theo dng suat nén con ing sudt udn va xoan duge tinh dén bang cach tang hé so
an toan bén khi ninh ang sudt nén cho phep.

(TM [~ {”] ‘12:;’
A

Ll

(1 - WY f

He¢ so an toan bén dé tinh ung sudt nén cho phép [0l lay bang 1.4- 1.5 déi vai
tang bang theép va 1-4.25 doi vdi tang bang gang.
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Ung suat phap do mémen udn va xodn giay ra ¢ thé tinh theo cong thac

VM 0,T5M 07

g =

W

Li
boi véi tang mot lop cap co chiéu dai lon L., > 3D thi phai tinh thanh tang
chiu dng suat phue tap: nén. udn va xodn Trude tién ta kiém tra sd b thanh tang
theo dng suit nén bang dicu kién (1.2, sau do cd theé dung thuyét bén Mo dé
kiém tra vi thuydt bén Mo ap dung dudge cho cac loai vat ligu gion, déo (gang, thép)

Tach maot phan té trén thanh tang, phan td nay cé nhung tng svit sau: cic
ing sufit phap & va o trong d¢ ing swil uén o, hudng theo phuong truc fang:
ing sudt nén o hudng theo phuong vuéng goe véi ban kinh tang di qua phin to
da tdch va vubng gdc val ¢ ung suat tiép r, do mémen xoan M Nhu vay day 1
trang thai ing sudt phang va d€ kiém tra theo thuyét bén Mo ta dua phan to da
tich vé trang thai cang chinh tch: ¢d tng suat phdp, con \ng suat tiép bang khong).

Cac dng suat chinh cia trang thai cang chinh duoe tnh theo cong thue:

1 ‘
a= ) {r;ru ST + \fwu + Gnl' + 1!;] y
2
i1.24)
1 / 5 3
6,3 = 9 [(Tu' (TH ° w”u * UH'- * 4“;}
Ung sudt tugng duang duge ki€ém tra theo thuyst hén Mo nhu sau:
Ty = 0y - @dy = (g 1123
lal, . ) .
trong dd a = —— voi [o]| va [o], la dng sudt cho phép theo kéo va nén cua
ll,
vat liéu tang Dai vdl vat lidu déo « = 1.

Dot v3i cdc tang ©d chitu dai va duéng kinh 16n (chiéu dai tang trén Im va

—— T — = = -
ZTTZIIT T TTT I =z

Fiftrrgis

Le

Hinh 1.18, 50 do tunh 6n Jdinh tang.



duéng kinh trén 1.2m thi chiéu day thianh tang tuong doi mong so vai kich thuae
ting the cia tang va dudce coi ld loai tang cd vo mong. Dudi tac dung cda ap lue

ngoai p. cd thé tang du bén seng tang van hong do mt &n dinh (hinh 1.18).

Tang dude kigm tra dn dinh theo conyg thic sau:

p = zsm.sx _ '?nﬁm.\: < flhﬁ__ . (1 26)
Dt Rt ko
trong do: & = 1 + 1.5 - hé 50 an 10an on dinh;

ni
P, - ap lue nen 8i haa. Noem-. dude tinh theo ¢ong thide sau:

plh = 4‘\"— ":‘
R
Heé 88 A phu thuéc vao vit liéu tang, d6i v4i thép co thé lay A = 525000, dai
vgi gang A = 250 (00 + 325 00U. Cong thuc chung d6 tinh A la:

. - < [ - Al
trong dd: £ = modun dan hoi, Noem-:

- hé =6 Poaxéng.

Trudng hup tang khong dam bao &n dinh thi phdi tinh lai kich thudc tang hoac
pia ¢o thém cdc gan chiu luc.

Khi tinh sdc hén cua tang mot 10p cap ta dda gia thidt la hie nén cta cap lén
tang duge phan bd déu theo chidu dai va khong xét téi dnh hudng do bidn dang cua
cap va tang khi chiu lve vi anh huong do khong ldn. Nhung trong tang nhiéu 16p
cap, néu khong k& dén anh hudng do se pham phai sai s6 tinh todn 16n va tang sé
rat day vi thye té Idp cap trén de lén cac ldp cap dudi gay bién dang cde lap cap
dudi va phan con lai cia tal trong hudng kinh mdi ¢6 tde dung nén thanh tang.
Nhu vay khi s6 1dp ecap tang thi dp lue hutng kinh dat 1én vanh tang edng ting
nhung khéng tang ty ¢ thuan vdi s0 ldp cap. Quan hé gitta nai luc va bién dang o
day rat phiic tap va cac tac gia dia dua ra nhiéu edch tinh. Ta chon edch tinh don
gian bang cach thém hé =0 A ké dén mudce dé tang cia ing sudt nén khi tang cuén
n 1dp cap. Vi tang nhiéu ldp cdp thuimg 6 chiéu dai L < (2 + 251D, nén ung suAt

uén va xoan nhé. Ta ki¢m tra bén tang theo Ung suar neén

Uy = An \ = [”]n‘ 1127
tl - ).d.f

D,

trong Jdo: )
a = 1 (tang cudn mot Jap cap ) ta od AL =1

1
7l = 2 ;1‘ e l + ;
- 1L+ A



2+ 34

a=3 Ay =14+ ——— ——
(1 + 1 + 24
3+ 120 + 1147
n =4 A4 =1+ - -
(1 + Dt + 2141 + 34
4 + 300 + 7045 + 5043
in =5 A =1+
‘ (1 4+ Al + 2001 + 341l + 40
EF.
Héeso A = voi E_, E 13 modun dan hbi cha vat lidu cap va tang;

EIF[

F_, F, - dién tich ti&t dién cua mat cdt cap va tang. D8i véi cap theép cd the liy
E, = (810" + 10.10") Niem-.

Trong cac phép tinh thue 1, co thé

=y

l&y cac hé s6 A nhv sau: 4, = 1,2;

A3 =143 A, = 2, A = 2.85.

Thudng thi tir 5 ldp cap trd lén —

g a8
nguoi ta ldy A = A, vi cac ldp cap thu ? i
) »
6 trd lén khong gay thém &ap luc hudng g
I
kinh lén thanh tang do bién dang cia .
2 2 + & ne g ¥ 1% =
céac lop cap trong. - f:*; - - QE
7 o

Ngoal tang try, trong mdy nang con
dung tang cén trong trudng hop luc
cang cdap cuén lén tang thay doi trong
mét khodng 16n (hinh 1.19 Vi du tang
trong co cAu nang cAn cua can truc. Khi

cin & vi tri thdp nhdt, cip cd luc cang
lon nhat cudn lén tang dng vdi dudng
kinh nhdé nh4t D_: . 'T'rong qua trinh

nin

Hinh 1.19. Tang con.
nang can, lyc cang cap gidm dén cudn

lén tang con vdi dudng kinh tang dan dén D, Ung voi vi tri cao nhit cta can cd
luc cang cap nho nhdt. Nhu vay trong qua trinh nang ha cAn bidng tang con, trén

truc tang ¢6 moémen xodn gan nhu khong d6i. Duong kinh nhé nhédt D cda tang

n
con duge tinh tir digu kién (1.2) theo ban kinh uén cong cap cén dudng kinh ldn

nhat D_ . dudc tinh tir diu kién mémen xodn trén truc tang khong doi:

D .8 =0 5

max min e’ Mg

4, Tang va puly ma sat

) Tang mu sdt

Trong nhing trudng hdp can dich chuyén tai trong trén mdt khoang cich lén
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nhv dé& di chuyén xe con thay d6i tam vdi eda can truc thap, di chuyén xe con céng
truc, dan dong dudng cap treo va can truc cap. ngudi ta thudng diung tang ma sat
vi vdi tang cudn cap may 36 rar cong kénh do dung legng cap cudn lén tang lon
Dac di€m cda tang ma sat 1a khang 8 dinh diu cap trén tang ma cudn lén fang
méot 56 vong, khi tang quay thi mét nhdanh ¢dp cudn vao vdi lue cang S_ = S va

nhanh kia nha ra véi lue cang S, = 8 Tang tuyén chuyén dong nho ma sdt gifta

min-’
cap va tang. Tang ma sal gém loai hinh tru va loal ¢d duwing kinh thay d8i (hinh
1.20).

Smax -—: -

5 .
min

¢
k‘?mr‘n
=
Smax
_ L S min
Smf’n
¥

Hinh 1.20. Tung ma sat

Kha nang kéu can thiét cha tang ma sat {/ d& dich chuyén tai trong duac tinh
tir lye can dich chuyén tdi trong vi cac diéu kién lam viéc v6i h§ s an toan cln
thiét. Luc cang cap nhé nh&t § . trén nhanh nhd duge tinh tit dise kién luc cang
ban diu d€ truyén lyc bang ma sat hoac ti ditu kiétm dé vong cho phép cua cap.
Vay lyc cang cap lén nhat S trén nhanh cudn can thict dé¢ dich chuyén tai trong

la

8 .=U+58_

n
88 vong cap cAn thift cudn lén tang ma sat duge tinh ti digu kién cap khéng
bi trugt trén tang theo cong thuc Ole:

s = 8 pletn {1.28)

max nin

trong d6: f - hé s0 ma sdt giffa cap va tang.
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lgs... - 185,
no= 11.29}

2x.r lge
Tang ma sat hinh tru thuong duge xé ranh cap rtheo hinh xoan dc. D€ tang hé
&6 ma sat, ngoai ranh tron nguui ta ¢d the lam cac ranh cap dae biét khac. Tuy
nhién véi cac ranh cap nay tuni the cua cap giam.
Tang ma sat hinh tru co chign dai tang tinh thee cong thuc sau:
N
L, = —- + . + 1 L (1.30)

\ ;
x. D
trong do: / - chiéu dat van chuvén tai trong;

{ - budce cap;
D - duong kinh tang tinh dén tam cap:
47 - cdc vbng thita & hai dau tang
Vi cap di chuyén doc theo true tang trong qua trinh lam viée nén vdi chidu dai
van chuyén idn, chidu dai tang rdt lon. Khi dd eo thé dung tang ma sat cd dudng
kinh thay déi. Khi cap di chuyén theo chi¢u true tang. wo a6 bi 1rugt ve v tri ci
va vi thé tang rdt gon song cap sc rat chong mon Diéu kién dé cap cd thé trugt
vé vi tri ¢ la gde nghiéng thay doi duong kinh p phai lon han goe ma sat p gitia
tang va cap:
tgp > f = tg hay v > p
D¢ ¢ duge hai tée dé nguoi ta dung tang ma sat o6 dudng kinh thay déi vii
hai bac khac nhau thinh 1.20). Cae duang kinh D va D cha loai tang nay xac

dinh tu cac toc dé cho trude v 1 D& thay cap duge tién lgi va do tang ngan,

max Ui’

tang ma sit co dudng kinh thay déi thuong duge lap congxon véi true din dong no.

Né tang lwe bam gita cap va tang, co thé lam cae gan nhd trén bé mat tang
doc theo truc tang.

b} Puly ma st

Puly dan cdap bang ma sat (goi tat la puly ma sat) duge dung phd bién trong
thang may, dudng cap treo va can truc cap. Kha nang kéo cia puly ma sat duge
tinh nhu d6i véi tang ma sat - theo cong thde Ole, song gde 6m cha cap 1én méi
puly thuong khéng vugt qua 3a/2 ngoai trit truong hop dung puly phu va cap véng
qua puly ma sit nhiéu lan trén cac ranh cdp riéng biét nhé puly phu. Khac vai tang
ma sit, puly ma sdt cd cdc rdnh cap riéng biet ma khéng theo hinh xodn 6e. 86
ranh cap trén puly ma sat tuy thude vao s6 sgi eap dan dong trong may va cach
méac cap. Dol vai puly ma sét, mot soi cdp eo th& cudn néi tigp lén nhidu puly ma
sat dan dong dbng thoi dé tang goc 6m. Puly ma sat diing trong thang may thudng
cd gde Om bang 7 vdi 36 ranh cip khong nho hon 3 tuy theo loa thang mdy. Mot
5O puly ma sat cd ranh cdap phu chit déo d& ting ma sdt. Rinh puly va cip i cing
dd cing 38 dam bdo d¢ mon it nhii déi v¢i ca cip va rdnh puly. Duing kinh puly



ma sat cing duge tinh tig diéu kien L2y v he 20 ¢ lay tuy theo loai may va J.7u
kién lam viéc.

Finh dang mat vat ranh cap trén puly ma =at co anh hudng 16n dén kha nang
kéo va tuéi tho cis no. 6 ha loai ranh cap: vanh tron, ranh tron co x& dudi va
ranh hinh thang thinh 1.2

.

\ N

~
~

Hinh 1.21. Cuc loal rdnh cip cia puly ma sdt

D61 vei puly ma sat. hé s6 ma sdt trong cong thic Ole la hé s6 ma sat tinh
toan /, ndé 1on hon hé s6 ma sit giita vat liéu cap voi ranh puly [ va phu thuge vao
dang ranh cap.

s =85 el

mix ~in’
trong da: # - gae om cua cAap lén puly ma sat.
Hé s6 ma sat tinh todn cta rinh tron cd xé dudoi thinh 1.21) duge xde dinh theo
céng thice =au
L et
4 (sink - sin; |

f=f— = (1.311

oo osiny - sine

Ranh edp tron cd hodc khong xé dudi thudng dude tinh vai goe tiép xdc gita
cap vA ranh » = . va day cing 1A trudgng hgp khi ranh cdp bi mon.
Vay heé 80 ma sdt tinh toan cda ranh tron oo xé dudi la ¢ = 1)
4 (1 - sin}j )
fr=7r — = 11.32)

g - - Binhe

Hé 56 ma sdat tinh todn cua rianh tron la trudng hop reén voi o« = &

flkf.—w 11.33)

|

Dé&i véi ranh hinh thang, té =6 ma sal tinh toan duoe xdc dinh theo cong thic:

5l



1
=1, b . (1.34)
2
trong do:goc nghiéng # ctia hai thanh bén ranh cap phai thoa man digu kign 5> 2p,
voi p la gde ma sat gida vat ligu eap va ranh puly, dé cip khong bi ket
trong ranh puly.
Ngoai viée phdi dam bac ¢ hé 36 ma sat tinh toan cao, ranh cap clda puly ma
sit phal duge kicm tra theo dng sudt dap gida cap va ranh puly.
I'ng sudt dap cua ranh tron co xé dudi tay diem A (hinh 1.21) duge tinh theo

cong thiue sau:

-t 8 cos ¢

D d. y-«+ siny - sina

trong do: S - luc cang cdp lén nhdl,
D, d - duong kinh puly tinh dén tAm cdp va duéing kinh cép;

¢ - goc xdc dinh vi tri didm tinh dng sudt dap (diém A) trén bé mat tiép
x0ac,

Ung sudt dap 16n nhat 1a tai didm B (p = % b
5 H(".OS%

Prax =
0. d[ Y-+ Riny - sineg

D&i véi rAnh cap tron ed xe ranh dudl va y = a ta cd:
. (¥4
5 8(!059
Proax = S {1.35)

Dd. 7 - a- sing

Ranh cdp tron khang xé dudi 14 trudng hdp cd « = 0 va dng swit dap ldn nhat

S 8
[ (1.361
MK T)n’( e
Tu cdng thuce (1.32) va ¢1.35) ta thdy loai rdnh cdp tron cd xé dudi cd hé =6
ma sdt tinh todn cang 16n khi gde « cang 19n song ng sudt dap cing tang lam cap

vad ranh cip chong mon.

T cdc cong thie (1.32) - (1.36) ta thay puly ma sat cd hé s6 ma sdt tinh todn
tang dan véi cde ranh cap trom, ranh cap tron ¢d xé dudi, ranh cdp hinh thang. Mat
khac tng sudt dap cung tang dan tdc tudi tho clda cap va puly giam din theo thu
tu cdc ranh cap trén,
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Chuong 2

XiCH VA CAC CHI TIET CUA TRUYEN DONG
XICH

§2.1. CAC LOAI XiCH

Trong may ning xich dung dé truyén luc kéo hoac d€ ching, budc hang vdi hai
lual <hinh: xich ban e va xich han, Cdace vou ciiu chung ddi véi zich cling gidng nhu

cde veu cau chung doi vol cap thép.

1. Xich han

Xich han gém nhung mat xich hinh 6van ché tao bang cdeh dung thép tron udn
cong lai réi han bang phudng phap han rén hay han dién. Cdc mat xich nam trong
hal mat phang vuong gde voi nhau d¢ dam bao Jd¢ udn cong cha xich theo moi
phugng. Dé dam ban dé han vi chac chan. nguoi ta ding thép it cacbon nhu Cr2,
13, thép 10 chiya it luu huynh va phét pho. vo gidi han bén kéo tit 370 dén 450
Nimm= Cac sgi theép lam mat xich phai cat vat @ cde diu mdat gdée 459 vbi han lai
d&€ mat phing moi han khong vuong gde vdi true ctia sgi thép. D€ khir cac ing sudit
du trong cdc mat xich de han, xich sau khi ban cde mét duoc dem di 0. Cdce kich
thude chinh cia xich han la: buae xich ¢, duding kinh sgi thép d va chiéu réng mat
xich B ¢hinh 2.1,a1 Xich san khi ché tao xong ph&i duve thd 1ai vol tAl trong bang
mét nira lue keo dul xich va véi lue nay cae mat xich khéng bi bign dang,

Theo ty 18 givta chiéu dai bude xich va duiang kinh soi thep, xich han co hai

i7ai: xich han v bude xich ngan it = 3d) va xich han vai bude xich dai t > 3d:.

Theo dung sai ché tao cdic kich thude # v B, xich han cd hai loai: xich thuong

Hinh 2.1. Xich hin.



va xich chinh xdc.

Xich thudng co d0 chinh xac che tao cun buge xieh =107 va thiang ey dingr
trong od cdu dan dong vai tang tron hoae diung d¢ bude hing,

Xich chinh x4c ca sal 56 bude xich nho hun =3 vdi cac mat xich sau khi han
duge nan lai bang khunn. TAai trong cho phdép cua louai xich niy cang nhd hon so vai
xich thuéng cing loar thé 56 an tedn hén cao hon) dé giam do mon va bién dang.
Xich chinh xae thuting ding trong o ciu nang vit dan dong bing dia xich can an
khép véi dia xirh ém va chinh xac. do do miy cung nhé gon han (duing kinh tang

thuiny lan gdp doi duong kinh din xiche

Xich han od nhuge digm la trong luang lon 1so voi cdp theépr chiu lye va dap
kém, chong mon va dé bi duar dot ngot do do phad han ché tée do chuyén dong caa
xich han. Tuy nhién, xich han c¢o the uon duge theo moi phudng, cd thé ding vdi
ciac tang, dia xich co duong kinh nho I may gon hon. Xieh han don gian vo két
céu, dé ché tac va ré tien.

Khi tinh toan xich mét cach chinh xde, ta coi mat xich nhy moét dam siéu tinh
vdi cdc Ung sudt sinh ra trong (&0 ditn mat xich 13 dng sudt kéo do lue kéo S va
ing suatl uon do momen uén M trong mat phang cda mat xich thinh 2.1, by, dng

sudt udn phuy khi xich vong qua tang hoae dia xich bi dong vdi momen udn
Lootrd v e N -
M = S.Sll’l(p.T thinh 2.1.c). D& winm ung suat udn phuy, trong may nang ngudi

ta thudng chi dung xich han vei budce xich ngan. Ngoai ra con ¢6 vac ing sudt dap
tai chd tigp xic gita ciac mat xich
Cach tinh toan theo phan tich trén it phite tap v khéng dira lai két qua chinh

xdc. Vi vay ngudi tu quy dinh cich tinh chon xich tuong tu nhu dai véi cap thep:

s n =8, (2.3

I} A

trong dd: S, - luec cang xich lan nha

S, - tai trong pha héng xich;
# - hé 50 an toin bén cua xich tuy thude vao loai may va diéu kién lam

viée ‘bang 2.1,

Biang 2.1, H¢ =0 an toan caa xich han

Diéu kién 1am vigr 1 ~ Dan dong tay | Dan déng may J
Lam vigc trén tang trdn : 3 J & . f
Lam vigc trén dia xich 45 i 8

Dung dé chang. bubc hang i 6 1 6

Trong thue t& st dung, xich han c¢o met 38 mit xich moi sda hoac xich khéng
re lai Heh va tai trong déu phai duge 1hi t4i va tra bang d& so sdnh véi cdc xich
tiéu chudin cd cung kich thude. Do man cho phep cda cde mat xich han khéng qua

10%.
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2. Xich ban lé

Xich ban & (con goi }a xich tAm) gbm nhicu day ma xich néi véi nhau bing
nhiing chot (hinh 2.2.4). Cae chi tiét rida xich dude ché tao L thép 40, 45 va 50 véi
gidi han ben kéo 570 - 600 N/mm® va tiy tung trusng hop ma od che do nhiét
luyén khac nhau. Xich ban 1é sau khi ch# tao xong ciing phai duge tha tai giéng
nhu xich han.

| e L 7 r‘1
e | s
mﬁr 2 | TR | ey
{
\, |
‘ |
3 -]L “ N AN ]
R 2T Ry
| | i |
]
ol bJ

Hinh 2.2. Xich bin fé

Cac thong s8 chinh cGa xich ban 1% 14 buéc zich (khoAng cdch tam cia hai chét
xich canh nhau), khoang cach gita hai md xich trong cung, chigu day ma- xich va
56 luong ma xich Cac thong s6 cla xich ban 18 da duge tiéu chuén hda. S& luong
ma xich cang nhidu thi tdi trong pha hing xich cang lén (thuwing dung 2 - 12 ma
xich) Xich ban ]¢ cd bude xich nho hon 90 mm thudng cd ma xich ki€u hinh s8 8
con loai e budc xich lom hop 90 mm thuéng [am ma xich hink chir nhat (hinh
2.2.by. Ma xich cua mat xich cusi ding dé of dinh dau xich vae k&t ciu may cd
hirh dang nhu & hinh 2.2, ¢

Dai vidi xich ban 18 loai nho, chét xich cd dau tan nhu & hinh 2.2,a nhung d8i
val xich loai 1dn (tai trong pha hong xich 2 - 10 t va idn hony thi cde dau cda chét
xich phai ¢d vong dém ch&n véi cde chal dinh vi d€ gir md xich.

Tinh toan xich ban l& khéng phite tap lam né€u coi lue kéo xich phan déu trén
cac ma xich. TU dd ta tinh ma xich chiu keo va dap con chét xich chiu udn. Nhung
trong thuc t& luc kdo khong phan bé déu trén cdc ma xich do ché tao va lap gheép
cac chi tigt khéng chinh xac, Jue kdo xich khéng can theo truc xieh. Vi vay ma
ngudi ta quy dinh cach tinh chon xich ban 18 theo sic bén tdng hap tuong tu nhu

cap va xich han,

Tai trong pha hong xich duge tra theo bang 18y tU két qua thue nghiém vi xich
dd dude tidéu chuin hda. Hé 88 an toan bén cua xich ban 18 co thé ldy theo bang 2.2

bo



Biang 2.2. H¢ s0 an toan caa xich ban 't

, Dibu kien iam viec Din déng tay Dén déng may J
| Lam viéc &m, 8n dinn ! 5 ‘ 7 8 |
| Lam viBe cé We va dap : & - 8- 10 ‘

Xich ban & lam viéc an toan han xieh han dong (hai toc do truyén dong cing
16n hon. Trong mat phiang vudong goe voi chat xich, xich ban & eo kha niang gap
cong tot ném cd thé Jam viée duoe vai cac dia xich cd dudng kinh nhé song nd chi
gap dudgce theo mot chiéu va khong lam viée duge vai tang. Dac bigt xich ban & c¢o
thé dung tdt trong maoi trudbng co nhiet do cao va cac phan xudng hda chat. Xich
bin 1& cd trong lugng rieng ldn tnany hon xich han tdi 20 - 30% khi c6 cung tal
trong pha hong xich). gia thanh cao.

§2.2. CAC CHI TIET CUA TRUYEN DONG XiCH

Trong co cdu may, xich han dude cudn lén tang hoac vong yua cdc dia xich
chi déng va bi dong. Tang va cac loai dia xich duoe ché tao tir gang xam hoac
thép dic. Dudng kinh tang hoac dia xich khong qua bé dé han ch¢ dng sudt uén
phu (1 = 20 d voi dan déng bang tay va 12 =2 30 ¢ voi dan dong bang may}).

Fid ¥l )
QY
g

A

£

Hinh 2.3, Tang va dia «ich dung cho xich han.
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Dia xich bi dong mat tran co hinh dang anhu d hinh 2.3,a. Loai nay thudng dung
cho xich han loail thutng val budae xich ngan dé d6i hudng xich trong co cau
matl xich han tren vanh dia xiweh vai gée nghiéng 45 Leai pay ¢d nhuge diégm la
xich han de bi truot trén mat dia xich, do d¢ d¢ han ché sy irugt cda xich, ngusi
ta lam go tron 161 & giva ranh dia xich nha 1vén hinh 2.3, b,

Tang dan dong dang dé cuan xich han loai
thutng vdi bude xivh ngan gom hai {oai: loai mar
tang cd g tran 16 hinh xoan oc. ciae mat xich cudn

trén tang co goe nghiéng 45" o vai mat tapg (hinh
2.3, o va loal mat wany c¢é ranh sau himh xoan ae,

cAc mAat xich chdn tv lén mat tang con cac mat xich

6 nam trong mat phang ranh tang thinh 2.3,d) Co
dinh dau xich han trén tang nhd mat xich cuéi ¢6 Hinh 2.4, €6 dinb dau xich

két cdu va vr tri trén tang nhu o hinh 2.4 han frén tang.

Bia xich chu dong dung dé dan déng xich han loai chinh xde ed bute xich ngan
thinh 2.3.er. Khi vong gua dia xich chu dong, xich han ¢d cac mat xich chan nam
trong mat phang ta con ciac wAt xich 1 pAm trong mat phang thang ding cia
ranh dia xich. Uac mar xich nim ngang trén mat phang tua od cae hée véi thanh
cac ¢g hinh dang nhu mar xich lam cac mat xwh nam ngang lot vao rrong cdac hae
dé. Nhu vay dia xich chi dong co hinh da giic déu, méi canh cha da gise déu bang
chisu dai ctia mat xich. Nhe o két cdu nhd vay ma khi lam viée, xich khong bi
truot, mat khac cac mat xich nam agang tua trén mat phang clda cac bde nén
ching khong chiu momen uon phu nhu déi voi tang va do do ed thé dung dia xich
vd dudng lanh nha,

buang Rinh eun din xich chi dong dudge xac dinh theo cong thuc (hinh 2.3,e):

I o i
b/ e e 4 (2.2
a0 ag
sin - - Cus -
z z
trong dé: £ & - bude xich va dudng kinh sgi thép mat xich;
Z - 36 rang ‘hoe cta da wich 2 = 5 = 6.
N . r'{
Trutng hop dia xich ¢d Z > 6 va xich han vd ¢ = 16mm thi 54 hang
gy
o
o ) Z
rit be va ¢d the hé qua. Khi do dueng kinh dia xich chu dong tinh theo ecang thare
f
n = - (2.3)
Gy
T p——
z

Treong cac miy nang dan dang bang tay thudng dang dia xich kéo nhu & hinh

2 3.0 (trong palang xichy vdi xich han loai chinh xac. Hinh dang mat cat dia xich

o

-
~1



kéo ciing gidng nhu mat cat dia xich chu dong.

Dai vai xich han loai chinh xic vd bude xich
ngan, dia xich bi ddng thudng dung loai ca ranh sau
d gitta d& chia cde mat xich thang ding. Mat phang
t¥ cho cac mat xich nam ngang ¢ thé 1A mat tru
vl cae g ngang dé xich khoi truot. Cac go nay co
hinh con vdi goc com 2V- 14" d¢ tranh tai trong va
dap.

Ciing nhu cdp thép, xich han thudng duae dung

dé bude, treo vat nang. Khi chon xich va cap budce, )
i 0 Ve & HH P buee Hinh 2.5 50 d0 tunh lWic cing

ite cang lan nhat trong xich duge xdc dinh ¢d tinh sich budc hang.

dén gdc nghiéng ¢ cda no voi phuong thang ding
thinh 2.3). Gdc nghiéng « cang Ion th
lur cang xich § cang ldn. Néu trong
lugng vat nang la § duoc treoc hang Z
nhanh xich chang cin nhau thi ivdc cang
xich 1a:

Q

Zcos «

§ =

i ] ) ) Hinh 2.6. Dia xich ding cho xich hin 18,
Dia xich lam viéc vdi xich ban lé

duge ché tao tu thép dac hoac thép Cr4, Crd va ¢d hinh dang nhu mdt banh rang
ma eac day cia khe rang ¢6 hinh vong cung nhu chét xich thinh 2.6). Khi an khép,
cdc rang cua dia xich nam trong cac ma xich ¢bn ecdie chdt nAdm trén cac day cda

khe rang.

PDuong kinh dia xich tinh dén tim chot xich duge xac dinh theo céng thic:

(2.4}

trong dd: £ - bude xich;
Z - 36 rang cla dia xich {Z = 8 + 12}

Sa sanh cap va xich

Dua vac cac yéu cdu chung ddi vai cap va xich dé@ so sanh, ta thay cap ¢d nhigu
vu digm han so véi xich.

Cap an toan hon so vii xich, Cap hong do miaoi nén nd khoag bi dut dat ngot
nhu xich ma ddt dan tung =¢i trong qua trinh lam viée. Cip ¢d thé€ chin duge cdc
tai trong va dap, chdn dong con xich thi chju rat kdém.

Cap cd the udn cong duge theo mei phuong song nd doi hoi duang kinh tang

va puly lén 1am tang kich thude va trong laong miy. O nhiét dé cao, sifc bén cida
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cap giam rdt nhanh

Cap lam viée ém, khong 61 vai tde d¢ nhanh ¢dn xich khi lam viée gay dn va
chi lam viée vai toc do thap.

Cap chiu duge tai trong 16n, treng lugng ban than nhé. Khi cd cung tai trong
pha hong. xich han nang hon cdp 7-11 lan con xich ban 1é ndng hon 9-13 lan

Trong qua trinh =it dung, bao quan. néu dung cap ddng ky thuat thi dd bén lau
cao, gid thanh thap

Nhu vay se v xich. ¢dp hon han vé nhigu mét nén duge sd dung phd bién hon
trong may nang Xich thuong dung trong cac co cdu ¢d téc do lam viée thap, chigu
dal truyen dong ngan va trong maéi truéng nong, trong phian xudng hda chat.



Chuong 3
THIET BI MANG VAT

Trong may nang s dung nhidu loal thiét bi mang vat khac nhau. Trong cac
can truc dung d¢€ nang - van chuvén nhidu loat vat 1iéu khdc nhau ¢ dang th& khai,
co thé dung thiét bi mang van nang la mde tree hoac vong treo. Vat nang dude treo
lén mde treo nhé cac day treo chuyén dung lam tit eap thép hoae xich han. Doi vai
cae vit nang cd san cac chi tiét dung d¢ treo thi cd the treo truc tifp 1én mde treo
lecac cum dau mady, hop giam 1oz 0.

Trong trudng hdp can truc chi lam vide vai mot loai vat liew co hinh dang, kich
thude va tinh chat co-ly nhu nhau thi co thé dung thiét bi mang chuyén dung nham
rit ngdn thdi gian bée dé hang, fang nang sudt cia can true vid nang cao muc do tu
dong hoa, gidm side lao déng nang nhoc cia con nguoi. 1€ tang pham vi s Jung ¢in
truc, thiét bi mang chuyén dung thuong dudge thiét ké dé treo vao mdce treo cua can
truce. Tuy nhién khéng phai truagng hap nao cung thue hién duge dieu do.

Do thigt bi mang vat rat da dang nén trong chuong nay chi gidi thiéu nhing
loai thi&€l bi mang vat théng dung trong x4y dung: mde tren. vang treo, thidt bi cap,
giu ngoam, thigt bi mang tai bang nam cham dién vi chan khang.

Cac yéu cau déi vai thidt bi mang vart
- Pam bao an toan cho nguoi va hang.

- Thai gian xép d¢ ngan, 1on 11 ste nguoi. Yéu cau nay o6 quan hé chat ché
dén nang sudt cua mdy, mic dé tuy dong hea xép do, giam mde do lao déng nang

nhoc va tang miic dd an toan cho cong nhan.

- Trong luong nhé, Tal trong ndng cia may gom trong lugng thiét by mang vat
va trong iugng vat nang, Vi vay trong luong thiet bi mang vat nho thi od thé nang

vat cd trong Iuong ldn.

- K&t cau don gian, gia thanh ré.

§3.1. MOC TREO, VONG TREO VA CUM MOC TREO

1. Moc treo

Theo hinh dang, mdc trev gom mdc ddn va mée kép. Mde don (hinh 3.1, a,c) la



thit bi mang van nang théng dung nhal, dang d¢ treo vat co trong Wong 0,25 200
Moc kép (hinh 3.1,b.dr thuang dung dé treo viat cd hinh dang dai va chiu lue da
xing. Tai trong nang cua mdce kep ven 5- 75t

Theo cong nghé ché tao moe treo gom moc treo rén hoac dap. mde trea tam.
Mac di phai dung dén cac may ren. dap ¢d 1dn va ton khong it cng sdc song moe
ren van 1la moe treo thong dung nhat do ¢é do tin cay cao va hinh dang tigt dign
hop 1y thinh 3 Laly Mde ren thuéng duge ché tao L thép it cacbon (thép 200
Khang dude dung thep nhicu cacbon hoace gang d¢ ché tac mde treo vi ede vat lieu
nay gion. dé dan hoi kem. khong dam bac an toan. Mde treo due cang kém an toan
do ¢o rac khuvét tat khdac nhau cna edng nghé dic. Mde treo sau “hi rén phii qua

quia trinh 4 dé khd Ung sudt du 1rong qua trinh ven.

Mde treo tam duge ché tao bang cich ding thép ram €13 hoac thép 20 cat
thanh hinh mdc va ghép lai bang dinh tan hoae bulong think 3.1,¢,d}. Loeal mde treo
nay lam viée an toan hon. dé phat hién tam nat, swa chita va ché tao don gian hon
va o tai trong nang ldn hon so véi mde ren. Tuy nhién mde treo loai nay nang hon
nhigy do tiet dién than mde 'a hinh chu nhat fui ¢d 1& dinh tan lam kich thude 1dn

hon.

a)

Hinh 3.1 e loai moc treo.

Dé tranh cho cdce day cap treo viat khong tu tudt ra khol moe treo trong qua
trinh lam viée, mdc treo phai cu chi i€t chan cdp & miéng mdc,

Mai mdc treo sau khi ché tao xong phai dudge thit tai tinh vai tai trong vugt
25%. s0 voi tai trong danh nghia cua mdc treo va treo trong 10 ph.

Cac loal moc treo da dude tidu chudan hda. Vi vay déi vdi moe tiéu chufn chi
can chon trong bang Liéu chudn rheo tal trong nang va dieu kien lam vige. Tuy
nhidn trong thae 1€ ta od thé phdi kifm tra mde tren ed, tinh toian thigt ké moe
treo cd cdu tao dae bigt hoac eai tién mace treo. Khi tinh rodin thidt k& mdc treo cin

cha y tdn dung kha nang thu nhé kich thude nhit i chitéu dai d€ tang chiéu cao
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nang, tan dung kha ning gidm trong luong va che tao don gian,

Duéng kinh vong trong cua moce treo f) thuimg duge lay theo dudng kinh cap
d. cua cde cdp treo vat Truong hdp hay gip nhar la vaiL dudge treo trén bdén nhanh
cap v khi dd ta ldy D = 2d_ vai duang kinh cap treo vat o duge chon ti lue eang
cap 1n nhdt cda cap rreo. Chizu rdng cia miéng mdce treo o thudng cd gida tri

khoang ZD'

Than mde don phdi duge ki€m tra ben tai ba tiét dign I-1, A-A vA B-B (hinh
3.2).

A- A
€2
-
N AN
R
oA
|

Sy

\\

Hinh 3.2, So do tinh 1oan mac don.
Tigt dién I-T 1a tigt dien chi chiu lue kéo bang tal trong nang @
1€

L S
.fz.dI

< [a], . (3.0
trong d6: d, - dutng kinh trong cha phan tién ren diu mde treo.

181 véi cac tigt dién A-A va B-B, ta coi than mde treo nhu mot thanh cong
tam O, ban kinh udn cong tinh téi truc trung hoa cia tiét dién la R . Ta ap dung
cHng thdce tinh dng sudt cua thanh cong trong sic bén vit licu:

Q M, M, ¥

7= —— + + _ , 3.2
F FR, FR k R +y

trong do: @ - lue phdp tuydn cda tiét dién, lay dAu (+) kbi kéo (hudng ra khoi

mat cat) va ddu (-) khi nén (hudng vao mat cat);
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M

ko

- moémen udn tiet dién, 0.105 . t
" ] 7
lay dau «+) khi lam e —— ] Ao
) o 0.160 — 105
tang 46 cong va ddu 1o ——— | .
- N . . -—-—N-'_'_'-——_ 0
khi tam giam d¢ cong; .\‘T 10
—_—
. . .09 e
toa do then true v cua —— 195
. . . . o D86
didm cin tinh dnpg suit ] .
trong hét truc quan tinh 002 e 1 =0
rong noe Lruac uan tin = —
nE e . 0078 |- i e R
chinh trung tiAm cua — 0.85
0074 P ]
18t did al car. Tra
116t 1-e)n malt ¢ n oot L —— ;a0
mat cit A- A, digm 1 va 20 25 30 35 Rip—

2 co ¥y = c0Ya = 0y
dién tich ti€t dién mat

CAafr;

?

1 VeV
[ —TT
F \'l

%

(8]

Hinh 3.3. DG thi xac dinh he s0 &

dal voi moce don.

hé 56 hinh dang hinh hoc ctda tiét dien

(3.3)

Vai moe don, hé 56 & co thé xdac dinh pan dang theo d6 thi trén hinh 3.3, Loai

mde treo tieu chufn voi A = 1 va B/b = 2.5, theo mui tén trén do thi ta cd

F = 0088 - 01

St dung cong thie (3 2) d& tinh moe don tai hai tist dién mat cat nguy hi€m
la A-A va BB

Tai A-A ta od lue phdp tuyén la @, M| = -Q.R . Vay ung suat tai mat cat A-A

tinh theo cong thae

Pay 1a

¢ - QR - QR v
S U FR, RRE R 4y
o A
SRR R4y

3

(3.4}

phuong trinh dudng cong hypecbom, dng véi mdi didm ¢d toa d6 v ta

tinh duge gia tri Wing suit theo do thi trén hinh 3.2, Qua d¢ ta thdy tiét dién hinh
thang hop I¥ hon tiét dién hinh chi{t nhat vi hinh thang cd thé cho gia tri 1dng suit

l6n nhédt va nhé nhdt ¢d gia tri tuyét doi nhu nhau |o| = |o,}, con hinh chu

nhat luon ¢

ho gia tri |op | > ||,
'Q - (J Q ch
(T, = — | — e = — ,
Fr R, -« Fi D
- e ¢, 8] ey
Ty = - | — - = =
Fk R, + ¢, Fk



D6i voi mde treo tiéu chuidn, tai tigt dién A-A ta kiégm tra:

Q 2e,
Ie; =g, = — . —— =< [u] (3.5)
max 1 F D

Déi voi moc treo tAm cd tiét dién than mdc 1a hinh chit nhat, ta ¢ ¢ = ¢,

Tai mat cat B- B, mde treo ¢¢ hinh dang tiét dign tdong tu tiét dién mat cat
A-A. Ta tinh cho trudng hgp thudng gap la cdc sgi day treo vat nghiéng mét goc
45" so v6i phudng thang ding. Tai trong ning @ duoge phan ra cac luc @, theo
phudng ctia day treo (Iyc cang day treo) va @, lai duge phan ra cac lvc @, (hinh
3.2). Nhu vay mat cat B-B chiu luc phdp tuyén va tiép tuyén tdc dung 1&n tiét
dién la @, = @/2, luc phap tuyén tic dung vdi canh tay don B nén mémen udn
M, =- QRS2

Bang cach tinh tuong tv nhu déi vdi mat cat A- A, ung sudt phap ldn nhdt cua
miét cat B-B tinh theo cong thdc sau:

_Q 2cy € ¢

o = 7. . = .
2 Er oD Fi D
- @, cy ¢ Cy
Oy = . - = e e
Fk I 2Kk D
nh + ;R p—
i) 2

trong dd: ¢y vA ¢, - toa dd theo truc y cia diém 3 va 4 trong hé truc quan tinh
chinh trung tam trén mat cat B-B.

Lye tiép tuyén @, = g gay dng sudt tiép trén mat cat B-B la:
q
T = —
2F
Nhu vay mit cat B-B co dng suit tuong duong theo thuyét bén 4 tinh cho

trang thai dng sudt phang dac biét:
o = VCF_‘% + 37° < lo] {3.65

Déi vdi mde kép, cde mat cit nguy hiém can phai kiém tra bén la 1-2, 3-4 va
5-6 (hinh 3.4).

Vat nang duge treo can hai bén mdce vdi hai day cap treo vat cd goc nghiéng y
so véi phuong thdng dung. Luc cang day cap treo @, cia mdi bén mdc duge tinh
theo cdng thac:

Q L]
Q] = C. ) "3.’?)

2eony

trong dd: @ - tai trong ning danh nghia cia moc treo;
¢ = 1,2 - hé 98 tinh dén su phan bd luc khong déu gita hai bén cia mde
kép.
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Vai lue tinh roan @0 mar eat 1-2 chiu dng sudt kéo, uom va cat duge tinh
wugng ty nhuy mat cat B B cua mde don voi lyc phap tuyén @, va lue tiép tuyen

Qs

&
@y = Q) wosy = 0 -
%)
& 2¢, ey tar
VH_\ (T] = [ R —_—
7Lk o F o ha
Qt i Q
2 = =
¥, 2F

trong da: F, - dién tich fiet dién mat cat 1- 2

v duong kinh veng trong cda mde treo.

Mar eat 1 2 dude kiem tra bén theo cong thue:

v o+ 1'5;13 . = ] (3.8

Mat cat 3-4 Ia mat car di qua tam vong trong mot bén moe va qua didm gina
cua mat dudi moe thinh 3.4.a). Mat cat nay nghiéng mot goe o so vdi phuong thing
diung va chiu lye phap tuyén @, lue tifp tuyén Q.

{Q
Q, = @y sinte + ;= - — ainta + g,
Peos v
o)
‘l)_a = (B!-COSM{ -+ 'f) - —— —CUS(u‘ + :}1]_
2e0s:;



Bang cach tinh tuong tu nhu trén ta cd

Q, 2c, c.@.sinty + oy
-'71 - - =  — S
F.k a F o hacos;
Q. o, @ coste + 0
Ly =7 7 X s

F, 2F, cosy
trang do: Fyo dién tich tiét dién mat cat J3- 4.

Mar cat 3-4 duge kifm tra bén theo edng thuc:

Vo + g, = Lol 3.9

Truang hdp moc kép dude treo can hai hén, mat cat 5-6 chi chiu kéo vai lue
kén tinh toén bang tai trong nang danh nghia @ Trong thye t& khi nang vat nhe,
ngudi ta ¢d (h€ chi treo mot bén mae va day 1a truyong hdp nguy hi®m khi tinh toan
mit cdt 5-6 thinh 3.4, b, Luc tinh toan cho trugng hgp nay 1a @72, mat cat 5-6
chiu kéo, uén vi cat vai ige phap tuyvén @ va lue tfp tuyvén Q-

¢

Q, = - ros
2
4

. = sing.
3

Mémen udn va dng sudt phap ldn nhdt do mémen uon tai maat cat 5-6;

a + QI(} + ¢
M, = Qh‘_.?" - cosfh
M, Ga + d)
ey, = T = —- cosf
W, 0.4

Ung sudt phap do lue kéo @, trén mat cat 5-6:
Q.

o o= —— -

46 .cosp
o r.d-

Ung sudt Ligp trén mat cat 5-6 do lue tiép tuyén Q.

4G, 2@ sinp

71({“‘ adt

Tf\—h

Vay mat cat 5-6 Jduoe kigm tra bén theo céng thue:
o 3 P . . N
ﬁ:?u + a4 drz - [er] A1

Ung sudt phap cho phép déi vai mac ren, thép 20 co thé lay nhu sau: than moc

trec (don va kép) cd mat cat cac tist dién nhu nhau ldy {o] = 150 Nymm< vai din
dong may va [¢] = 165 N/mm- véi co edu dan dong tay. Than mou treo of mat eat

cac tiét dién khae nhau ldy cac gia lrn ung sudt cho phép tuong dng 14 125 va 145



Nomm - Do vol daw mde trea ta chl timh chiu kea song khi vat nang bi lac va khi
tang lue can tren puly etia bd moe iren na con chin uon. Vi viay @ng suit cho phep

tai riep dién 1 1 cdaa moe ddan va khr tinh daw moc kép ta ldy nho di. trong khoang

B0-70 Noman~ voi ginc tr nhd danh che cde mie treo oo (ai trong ning nho.

2. Vong treo

Vang  treo thuong
Jude dong d¢ nang v co
reong lucng lan tean 201
Vong treo ed uyu didm 1o
o, vhe hon mae free oea
Sung tAl trong nAang song
khéng dude tién ol trong

sodung do Judn phai

dung dav 1reo ludn qua

ne. Vong treo lhnrm;;

Juge ché tao i thep 20

vioeo hal loarr vony ren

Hinh 3.5, Vong reo.

[tén thinh 3500 va vong
treo co khop chinh 3.5.b

Vang trea co khdp dan gidan hon teong tinh wodn va ché tao do khéng yéu ciu
vhai co thiér bl ren dap cong suat ldn

Do vo vae khdp lien két nén thanh ngang ecia vong treo oo khdp co thé eoi la
mot diam cong tinh dinh voi ban kinh udn cony . khodng cach giga hail géi § va
chiu lue tap tranyg ¢ giva dam hinh 3.5

Phan Tue tai gAi cua thanh ngang gay lue kéo thanh bén @, va Iye nén thanh

ngang N

Q‘ = —
t3. 11

Vi vay thanh bén ecda vong treo ¢6 khdp kidm tra theo sue bén kéo vdi luc kéo
o

Mar car ninh toan cua thanh ngang la mat cat giva rthanh. Do thanh ¢d 40 cong
nen lge neén thanh ngang N gav nén va uom tai tiét dién tinh lodn vdi momen udn
N Tae tap trung & ¢ giva Lthanh agang gay mdmen udn tal tidt dien tinh tean
.74 vil dam tinh dinh hai dau khdp. Vay momen uon thanh ngang tai mat cat

ninh todn:



Q.!
M = - + XN (3.12)
1
Ap dung coéng thue tinh dng suat thanh cong 3.2 cho thanh ngang etla vong
treo, ng suit cha mat cdt giva thunh tai diém co tea 40 y cua hé truc qudn tinh
chinh trung tam cuda tiét dién tinh 1oan s,

N M M A

T . (3.13)
F Fr Frk rotoy
trong dd: F - dién tich ti€t dien mat cat tinh toan.
k - hé sd hinh dang hinh hoc caa tige dién, duge tinh nhu d edng thuc
13,30,

Chdt cua cac khdp licn két chiu cal va dap Tai trong tinh toan & khdp lién két
la @,.

Vong treo ren lisn 1a mot khung ciing va cfn phai tinh nhu- mdt hé zién tinh
biac 3 co k& dén dé c¥ng cto no. Bido do6 momen udn nhu & hinh 3.5.a.

(¢ the tinh gan ddng vong treo rén lién néu coi no eiing gam thanh ngang va
hai thanh bén noi khdp vdi nhau nhu vong trec ¢o khdp song dng suii cho phép
phai tang 10- 15% déi vsi thanh ngang va giam 20-2/% d6i vdi thanh bén so vai
vong treo ¢¢ khép.

Cing cd th€ tinh vong treo rén lign vdi thanh ngang 1 mat ddm ngam cling
hai dau cd moémen udn tai tiét difén giva dam M, = @.//8 + N.e Trudng hop nay
khi tinh Wng sudt do momen udn phai k¢ dén hé :6 anh huing do thanh ngang bign
dang = va dng sudt cho phép 14y nhu trudng hop vong treo co khap.

3. Cum moc treo

Cum mode treo ding dé ndi mdc treo véi cap nang vat, Két cdu cia cum mae

b) ¢)

Hinh 3.6. Mdc treo trén mét nhanh cdp.
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treo phu thude van s6 nhanh cap treo vat, so do mac cap, 50 JUgDg va vl tr1 Yuony
d6i gida ede puly cap

Cum moc treo don pian nhat i traong hop treo mot nhanh cip thinh 3.6) Dai
vdi moe treo phi tieu chuin. dau moc cd vong treo dé ¢é dinh dau cdp nha vong ldt
thinh .60, 181 vél mde treo ficy chudn treo trén mét nhanh cap, hgudi 1o thuong
ding chi 116t hinh tam giae, canh dudi cd 18 theo phuong thang ding d¢ bat dau mde
wreo bang dai ae o mat v 1a mat cau think 3.6.00. Mat cu che phép mde treo cung
vat nang tu lua, xoay theo phuong thang ditng, giam mamen udn & tiét dign dauw mde
khi b1 xoay. ldc. Trutng hop mde phi tiéu chudn khong di treng luong dé ha mde treo
khong tai. ngudi ta thadng treo thém vat nang nhu § hinh 3.6b va donn trung giun
gita mde treo va cap thuiing dung xich han. Nhude diém cia cum mde treo nay ia cap
hay b: xnay quanh true cda nd 1am vat nang bi xoay theo.

Trong may nang dung cha véu la cum mdée treo vai nhigu nhanh edp treo vit
va trung lugng vat nang truyén lén cac nhanh cdp qua cic puly cap cha cum moc
treeo. Uo hai leai chinh: cum moc treo thudng thinh 3.7,a) va cum moc treo ngin
thinh 3.7.0

Trong cum moc treo thudng, moc treo I voi dail 0e § 0 dau mdce ty 1én thanh
ngang 4 qua & bi dd 4 va vong dém 2 co mat cau & phia dudi vdi ban kinh R, Hai
dau cua thanh ngang 3 en 11t diégn tron xo qua 16 dudi va dude cd dinh voi cde tdm
treo chiu lde 6 va tam chan bao vé 7 Cac 16 phia trén can cac Ltdm 6 va 7 48 Lip
vol true 8 w0 cac puly cap 10 va o b 9. Vi kéL ¢cdu nhu vay, cum mde treo thutng
cho phép e s puly trén true # 16 hay chan tuy theo cach mae cap. Cum mde treo
trén hinh 3.7.a cd hai puly cidp cho phép mac ¢ap vdi palang don béi suit 4 hoas
palang kép bai suat 2. Dai vai palang kép bai sudt 16 thi trén true 8§ phai ed 38 puly
I trong do cd mét puly can bang & giua oo dudng kinh nho hon. Déi vdi palang
don. tuy theo cach mac cap v béi sudt palang ma o6 s puly chan, 18 can thist
Khoang cach gitta cac¢ tam treo 6 xdc dinh theo kich thude dai 8¢ 5 va & do 4 nsu
trén true 8 ¢ mot puly, va theo kich thude cac puly néu wén truc 8 e nhiéu puly.
(il ede tAm chan bas vo 7 co tam thép cong f4 ¢6 dinh nhd cdc buléng 13. Tam
thép I4 vong thea vanh puly voi khe hd (015 = 0.3) el dé tranb cho cap khong
tor khoi rinh puly khi cap chung D& tranh cha dai oc 5 khong bi hong va wgt
khol diu mde. mat bich /5 duoe ed dinh vdi dai Ge va div mde bang vit cdy. Do
cAC puwy trong qua trinh lam viéce khong quay ddu nhau nén giita ching ¢ cée vong
ddm 17 va hai ddv oo tAm chan 12 d€ chan m& va chdng bui.

Thanh ngang 2 chiu uon va duge tinh tai mat cdt gida thanh véi momen udn

M = @14 trong do { 12 khoang cach cic didwm gitia cda cic taAm ireo 6.
U'ng suit tal mat cat giita thanh ngang 3:

M

T = - = [U]s (3.1

W,

trong do: W] - momen chdng udén cua U8t dién mat eat unh todn cd tinh den
khoang tréng cua ld x6 dau moc qua thanh ngang.
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Hioh 3.7. Cum moc treo.
a) Cum moc treo thudng: b) Cum moc treo ngin.



Hai dau thanh ngang cd tiét dién tron duong kinh &, nén phai ki€m tra uon
tai tiét dién chan doan tién tron trén thanb ngang va kiém tra dap tai mat nop
xuc vdi tim treo 6:

p= L = |pl. (315

trong da: &, - do day tam treo 6
[pl- ving sudt dap che phép ldy bang 30- 35 N'mm<.
Thanh ngang thuong dudge ché tac tir thép 20, thép 40 hoic C14 nén cd thé lay
7] = TO = &0 N-mm-,
Tam treo & chiu kdo vdi tal trong tinh todn 1a @72, Tiét dién mat cit nho nhat
clia nd can ki€m tra {a B-B va D-D tco khoét cdce 16). Ngoai ra cdac mat car G C
vit E-E can dude kidm tra theo cong thie Lame:

rfl
RS+ — 8
2
a=p - . (3.16)
; dy
R-.- i— -
)

trong dd: p - ap luc trung binh lén cdae 16 cta tdm treo;

A - ban kinh vong ngoai caa diiu tdAm treo. NGu tdm treo dau vudng ta
lay B o1 tam true hoac thanh ngang dén diédm dau mut cda tdm treo
thinh 3.7.a0.

Dé dam baov do bén déu trén cac mat cat unh toan, (v 18 eac kich thude nén
liy nhu sau: R = 10,6 + 0,65 b = (1.3 + 20|

True puly dude ché tao tit thep €15, Ci6, thép 40 va 45 vi chiu uén vai cac
lue tap trung dat ¢ digém giita mdi puly. U'ng suat cho phép co thé lay
(o}, = 120 + 140 N-mme-

Trong cum mdce treo ngan thinh 3.7, b)) truc puly trung vdi thanh ngang nén
chi cho phép cu s0 puly chan. N6 trdnh cho cap khong tudt khai ranh puly va bao
vé eap, puly khoi bi bian va dam bdo an toadn, cum mde treo ngan co vo ¥ lam tu
thép tAm véi cic eiia 30 phia trén dé€ cap di qua.

Thanh ngang dang thoi la true puly chiu uén va do nd doi xing nén ta coi mat
cAt § gitta la ngam va mdi nua la mot edngxdn vdi cic lde tap trung g gita moi
puly. Tuy theo so luogng puly & mai bén va két ciu (rue puly-thanh ngang ma lap
s da unh cho nd @ cdc mat cat nguy hiém.

D& dam bao an tvan trong qud trinh lam vidée vl mdoe treo, cdc day cap hoac
xich trec vat phal duge =4 dung dung quy cdch, tinh ding lue cang vdi hé 36 an

toan can thiét theo quy pham. Cdc day treo vatl can phai duge thu tai theo quy dinh



trude khi dem vao st dung va thudng xuvén kicm tra trang thdi diy treg vat, Phai
ghi ro nghy. thang va thai han thit tal day treo. Cach buoe. treo vat nang cho ding
quy cdach vih can deu la y8u t6 rit quan trong d¢ dim bao an toan khi st dung.

Hinh 3.8 gigi thidu mét s0 cich Lreo vat nang (rén moc troo

o)
¢

|

L

Hinh 3%, Mot ~0 cach nieo vat nang.

§3.2. THIET BI CAP VAT

Phuong phap treo vat va dd tai cus thidt bi mang vat ¢d 4nh huong 16n dén
niang sudt cda can truc. Boi vai rac vat thé khoi cd trong lugng, hinh ding, kich
thude va tinh chdt co-1v nhw nhau nguasi ta thudng dung thiét bi cap nham tang
nang sudt xép dd hang, gidm nhe hoac giai phang sic lao ddng nang nhoc cda con
ngudi Nguyén I¥ chung eia thiét bi cap la lgi dung trong lugng vat nang @ dé€ tao
ra luc giu vat la lue ma sat nhi cde tay don.

D& dam bao d6 fin eav cua thisl bi rap vat. trong tinh toan tat ca cde loai thift
bi eap nhi ldc ma sar dou phai tinh lue gid tinh vdi hé =6 an toan & khong nha
hon 1,5,

1. Thiét bi cap ddi xung

S¢ da thiét bi cap dai xdng cho @ hinh 3.9 Cae tai trong tiac dung 18n thigt bi
gom trong lugng vit nang @, trong lugng cdc tay don G va trong lugng cac thanh
G
2

kéo G,. Can luu y rang da tay don c¢d hinh cong nén trong lugng cua nd dat vao

trong tAm cua thanh cong do trén so do od thé khong nam Lrén chinh tay don.
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Vat ning dvge gint trén thiét bi cap nhd lue ma sat gida bé mat bén vat nang
va bé mat phan tiép xic cua tay don vdi vat nang, D& lao lue ma sat da 16n dJdé
gilt vat nang @ v6i d6 tin cay cae cdn phai tao ra lue nén cia mdi tay don lén vat
nang P co mad tri nhu sau:

Q
Pk 317

2f
trong da: & = 1.5 - hé 30 an toan;
- hé g6 ma sat gmita vat lidu vit nang vh md cap cia tay don. Dai vdi
ma cap bang thép, hé s6 ma sat lay nhu sau d6i véi vat lieu bé mat
val ning: thép f = 0,12 =+ 0,15, da f= 0.2 + 0.28; g6 f = 0,3 = 0,35

Dé ddnh gia Anh hudng cGa trong Jugng cac tay don va thanh kdo dén kha nang
cap vat, ta sd dung nguyén tac tac dung doc lap cta cde lue. Dau tién ta xét thiet
bi cap khong tinh dén trong luang thanh kéo (.. sau dd xét thiét bi cap chi chiu
lite tae dung cta thanh kéo G,

Truimg hop khong ké dén (7, lur cang cap treo dat tai diém A bang @ + G,

Do thanh kéo chi chiu lae kéo nén lye 7 tac dung doe theo thanh kéo va ¢6 gid tn
Q+0, _

aT-= . Ta phan tich lyc ¥’ ra hai thanh phan thang ding V va ngang N,

2com

thinh 3.9.a).

Q@ + G
Vo= -
2
q + G,
J\’i = - Ctge

Thiét bi eap trén hinh 3.9b khong tinh dén téc dung cha trong ligng vit nang
Q vi trong ludng tay don G|
(vé nét cham - gach) ma chi
co luc cang cap bang G, va
trong lugng mdi thanh kéo
(7./2. Tl di¢u kién can bang
tinh XM, = 0 hoac M, =0
ta thiay hudng cua cac phan

Iuc tai 2 va £ khdéng tinh

dén @ va G, chi cd the nadm

trén duang thing BE. Do tat
¢4 ede lue tdae dung lén
thanh kéo AR phai cit nhau
tai mot digm ma khi da bist

phuang caa lue tai B nam
trén dudng BE ta xdc dinh Hinh 3.9, Thi¢t by cap doi xing.

73



duge gino di€m cua trong luong thanh kéo AB vai BE tai O va phuong cha phan
luc tai A caa thanh kéo AB sé la AQ. Nhu vay ta phan tich trong luong thanh kéo AR
la G./2 theo hai phudng da xac dinh ta se tim duge cac phan lue tai A va B 1a 5, va
N.. Ti cdc tam giae ABL va AOL ta co 1gh = tge vA vi vay ma ta co:

G, e,
No= -7 tgg = -7 g
- 3 4
{7,
S5, = .
- 2eosfi

Theo nguyén tac tdac dung doe lap. tong phan lue theo phuong ngang tai khap

B cua thiét by cap la:
{,
Q@ + 6+ -
2
N=N +N,= — S 17
2 ,

Xét can bang moL tay don bang cach lay mémen cda tdt c¢d cac luc dng voi

digm ¢ thinh 3.9,4) ta co:

G, Q
Vb + N.n + S-Pmod— a0 =4 (3.18
2 2
Thay gia tri VO N va £ vao «dlar ta o
R + G 2Q + 26, + &, G ' A Q
= e o e — ntgr +— 8-k -—m+— .a=090
2 4 2 2f 32

Thong thudng khi tinh toan thiét bi cap ngudi ta phai xdc dinh gdc « 48 dam
hao d6 tin cay khi gidt vat cia thiét bi

m
Qk. -— a-br- G.b+ &
tge = —— = - ———— - (319
(i,
Q@ + &y +T ]

2

N&u trong tinh toan khang ké dén anh hudng cia trong htong thiét bi cap thi

) €) b

Hinh 210, M cip va hidu J0 ap tee cla ma oip trong thice by cap doi xung.
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tgee = ———— , (3.20)

n

DE tao ap lye d&u tit phia tay dbn lén vat nang, cd the lam ma cap ndi khdp
vdi tay don (hinh 3.10, a)

Trong qua trinh lam viée, ma cap chiu tac dung cda ldc nén P va luc ma sat

P
Ton
vai b, h la chigu rong va chieu cao cia bé mat ma cap (bi¢u d6 p trén hinh 3.10,

bang - Bifu d6 ap lyc trén bé mat lam viée cia ma cap do luc nén P la p,

br. Lafe ma sdt trén bé mat ma cap khi lam viéc gay mémen dng v81 tAm khdp D la
5 lam quay ma cap va bi¢u do ap lue efia nd 1én vat nang cho trén hinh 3.10,¢
vOi po = MIW = 3Q.e:b.h-

Nhu vay tong bigu db ap lue cia ma cap 1én bé mit vat nang phu thude vao
ty 16 gitia p, va p,: khi p; >p, thi hi€u d6 14 hinh thang (hinh 3.10,d} khi p, =p,
thl bi€u doé la tam giac co canh bang chigu cao /i thinh 3.10, e); khi p, < p, thi
bidu d6 la tam giac song chiéu cao nhd hon o thinh 310,00, D€ dam bao do tin cay
va do bén lau cta thiét bi cap. ta phai tinh saa cho p; 2 p, tic la gidm p, bang
cdch tang h hoac giam e.

Tir cac bign db hinh 3.10, d.e.f ta thay khi tang p, trong tam cha bi€u do lui
dan 1én trén va didu dé co nghia la lue nén P lui 1&n phia trén. T6ng hop luc F cla
F va Q2 cé phuong di qua tam cda khdp D thinh 3.10,a).

Trong diéu kién san xudt ngudi ta thudng dung thiét bi cap déi xxng van ning

Hinh 3.11. Thi¢t bi cap d6i xing van nang.
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{hinh 3.110 gém ma cap 1. tay don 2, thanh ngang 4 vA thanh kéo 4. Cie tay donm
2 ndi khop tedn thanh ngang 3 d& ¢d the didu chinh khoang cich gitu cac ma cap
I va do d6 dam bao viéc cap ede vat co kich thude khace nhau song vai méi kich
thuge ddu phdi tién hanh xac dinh goe ¢ cda thanh kéo -f cho phu hgp &€ dam bao
do tin cay cda thict bi cap van nany Ta dp dung phuong phap ding da glde lve d¢
xace dinh cac lue tac dung lén ecac chi riét cun thist b

D& don gian (a bd gua trong lugng cua thicr b cap. Tai khop D lien két tay
don vai ma cap cd eac lue tac dung [a P o= AGH20 va @2 T do ra xac dinh dudc
tong hap lue i¢ tac dung lén khdp D ivecta it da sac dinh cid phudng. chiu va do
I4n). Do thanh ngang 3 noi khap voi cac tay don ma phan lie tai cac khap C va €7
cd phuong doc theo true thanh ngunyg (phan lue 79, '

Tay don BCD chiu tde dung cua ba lue 17, T va N di qua ba dicm B, C va D
va ¢6 phuong cit nhau tai mat diégm. Ta da biét phuong cua T va R, chung cat
nhau tai O nén phan luc N phai co phuong OB va 08 chinh 13 vi tri cda thanh kéo
co goc nghiéng « can tim. Nhu vay thanh keo 4 phal ¢ d¢ dai sao cho goc nghiéng
cla nd vdi true d6i xdng nho hon hoac bang goe ¢ da tim dudge. Gia tri cac lue N, T
duge xdc dinh bang cdch phan tich lye I theo cac phudng da xac dinh caa T va N
thinh 3.11, b,

Trong mdat sé truong hdp. thigt bi cap van nang cho tedée vi trt thanh kéo 4
tgoc o) va ti do ta kiém tra kha nang gid vat cua thigt bio Ta tién hanh xde dinh
R theo trinh tu ngude lai: dudng true cQa thanh kéo 4 va thanh ngang 3 la phudng
cla cae phan Ide N, 1 gap nhau d . noi 0D w xac dinh duge phuong cia R ma
mot thanh phan cua no da xac dinh la ¢.2 Ti do ra tinh duge B va P

)

G
R = -l P= = R cogpl
Zaing 2ty

Né&u lye nén P 1dn hon Q:2f th1 hé 30 an toan khi cap vat caa thiét bi la:

R cosp
ko oaz o (3.21)

2. Thiét bi cadp khong doi xung

Thiét bi cap khang dai xdng rhinh 3.12) khac vai thi€r bl cap d6i xting d ché
rac thanh kéo phia trén khong déi xing qua truc A¢C. Trong tinh toan thiét bi cap
khéng ddi xing ta khong ké dén trong lugng cac thanh kdéo ma chi ¢d trong lugng
vat niang @ vi trong ludng cac tay don ¢, Do dd lue tdc dung tai diem A la
Q + G

Dé xae dinh vic luce tde dung 1én tay dom X, va X, tal cac diem B va £ ta xét
thanh AA'E nhy mot dam tinh dinh chiu e @ + (7 ¢ A theo phuong thang ding
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v hai goi khaop 4 A° va £
Phan lue tai E ta chita bhiet ca
phuong va gid tri X com tai A’
phan hue co phuong doe theo
thanh kéo A'B vi tai A" thanh
AA'K néi khdp vai A'B

[}o tat 4 cac lue tae dung £
fénm AA'E phai cat nhau tii
mdl diém nén ta keo dai lue *g

¢ + (| theo phudng thang
diung cat A'B tal 5 va nhu vay

phan lye tai B phai ¢d phusng
di qua S va K Tu tim dudge N,

va X, bang cdach phan tich lue
da bide @ + S, theo cac
phuang da tum duge thinh 5.12,by

. Q + (5
B AL = o

AL

Hinh 312, Thi¢r I cip khong d61 xday.

X

o ecae lue tac dung l1én cac tay don tai B va K 1a X, va X, cd gid tri bang
nhau va doi xing qua true AC ma thiét b cap khong doi xing ditge tinh todan tiep
giong nhu déi voi thict bi cap di xdng.

3. Thiét bi cap léch tam

Trong thyc té, df ning ciae dam thép heac cde tdm thép d vi i thang ding

ngudi ta thuong dung thidt hi cap léch tam thinh 3.13).

Pe
/

b)

High 3.13. Thiét bi &ip léch 1am.«

-
~3



Chi tiét chinh cda thiet bi cap lech tun Ja banh [ech tam duge nai kKhap vai
khung eap ¢6 10 xo iam binh léch tam luon eo xu hiong xoay theo chicu kim déng
he Khi ha thiét bi cap lén tam thdp 0 i 1 thang dung, dudi tae dung ena trong
lugng thiét bi, binh léch am xoay theo chviu ngroe kan dong ha d4é 1am theép can
niang nam giita cae mat lam vice cua thict bi cop v duai tae dung cau lve 1o xo va
trong ldong hdnh Jéch vam. bvinh Toch tam tiop xue oot thep vl hire nén ban
dan can thidt

Khi nang thiét bi cap. lue ma sat piva Lo thep v banh léch tam tao mémen
guay biinh léch taw theo chieu ki démyg id (e tve nen o len tam thép lam e
ma sdr tang nhanh cho den khi dim bao vres tam chdp Tic dicu kKion ean bang khi

treo tim thep 'ta cy:

Q= F .- Ny, =g (b2
trong do: f, v fo - hé =6 ma st gida tAm thep vdl bé mnt bdanh Jéch tam va he
mat lamy viee can khung cap (teeng tinh todn ngzeet 1 lly gia

trl £, va f o hang ahan
B tinh toan va kigm tra kha nang [am vice caa thict bi cap 1och tam., ta wét
qua trinh lam viée cia banh léch rame Trong qua trinh bFim vice bianh léch tam chiu
cic lue tae dung la N va £ ovoodd trang thal cin bang eds no tong hap lae eda N
va | phdl di qua tam kheap licn ket banh lech tam vol khung cap. Trong truong
hop nguge lai. banh léch tam & trang thai khong can bang hoae quay theo chieun
nguoe kim dong ho va tAm thép b rai, hoae gquay theo chicu ko dong he d¢ cap
tam theép chat hon da de giu tam theép v tong hop lue khi do se di qua tam khop

lien k&t, banh lech tam ¢ trang thai can bang va ta oo chinh 30100

Fln = N,

I, b
= = TG
N, a
do Fo= N.f) ma ta vo tge = /[,

Trong thye t6 do co dung sac chien day tam thép, do bidn dung khi chiu lue va
do hé 56 ma sat thay déi khi b man co dinh cac chat khae ma trang thai can bang
k¢ tren cd the bi pha hang. Viovay do dam bio da tin eay cia thidt by ngusai 1a

ein tei tinh foan vi dicu kieén dé banh léch tam

thudng |4y goc « nho han so voi g
lam viée duoe la tgee = £ Nou LAy goe o nho han nhieu so vai gia trr tinh wodn thi
do tin edy tang song lue nén tang md phai onh dén do bien dang vie dd bén cida
khung cap Trong tinh toan nguid ta lay f, 14 gid tri hé 20 ma sat giva tAm thep
va bé mat banh léch tam nhin =ong dé tang 46 tin iy ngudi ta thudgng lAim banh
leeh tam eo bé mat vadi cie khia hinh rang cua. Quy pham oy dinh khong duoc

diing thit bi cap d& van chuvén ciae vat d& ng, ddc hai va cac binh khi nén.



$3.3. GAU NGOAM

{;Au ngoam la thiét bi héc da vat liéu risi mang tinh ty dong hda cao, do dd tao
ri nAng suat cao vl tom it s lao dong chan tay cis con ngudi. Gau ngoam dude
su dung rong rai @ cac ben cing, kho bai, nha ga, cac eong trudng khai thie edt

60, cae nha mdy sdn xuat vt fleu xay duag

[ L b -
1. Nguyén ly lam viec
Theo nguyén Iy lam viee, oo ba loal gau ngoam: gau ngoam hai ddy, ghu ngoam
mot day va gau ngeam co dan dong riéng.
a) Gin ngoam e day

(Gau ngeam hai diy duve treo trén hal =i cip riéng biét thinh 3.14) trong do
cap nang I adi voi daw d trén 20 cap doug mé gaua 7 ndi vdi dau 48 dudi € gua he

thang palang cap dong md giu

thnh 304 Gau npoam i day:
- cidp nany. 2- ddo dtoaréns 3 thanh gidog bBoma gag

- khdp xoay: 0- dho d0 dudic V- ocap dong ma ghu.
Khi gau treo trén cip nang 1 va cap didog ma gau 7 chang thi gau co the ty
ma cde ma ghu dudl tac dung edn trong lugng ma gau va dau di dudi. O trang thai
nay. gau dude thd xuong dong vil liew. edap nang, cin ddng md giu clng ha véi tée

de e trrang thal D1 Tha ching ciap nang, dudi tac dung cua trong lugng gia, lodi

I
ghu lin siu vao dong vat liéu ctrang thai [ Cdp dang ma gau duge kéo 1én vdi
tac §1o va 1 ip nang ching, ma gaw dong fw thue hitn qui tanh 10 hoe hang crang
thai HD Khi gaw da ddng kin, «ip nang va cap ding md gau cang dude kéo lon
vii toc dé v, dé nang gau elida vat litu dén noi can thict trang thal IVy Qui trih
dd viat hén xay ro khi cap nang ding nguyén treo pau con cip dong md gau di
xudng hoae cip ddng md @iu Jung nguvén edp nimg & fén. hoae két hop eip nang

di 1én. eap dong md gau di xudng

P& tang Iue dong gau khi hée hang va usi gau thing dude Ige edn cda vt lieu,

cap dong md gau khong néi Lrye idp vdi diu 48 dudi 6 ma qua cde puly cip cin



palang lue dong md gau. Bai sudt palang lue nay
eang rcao thi lue déng giau eang lon sung hien
suat cua no giam va thal gian chu ky boe hang

tang lam giam nang suit.

Vé nguvén tic. gau ngoam bhin day khong
khac gi =0 vdi pau ngoam hai dav Gag ngoam
bon day thuong dung viai can teue kiéu caa co
cile tang cda W nang va dong md gau 1a tang

ke,

Gau ngoam hai day oo cau tao va thao 1ae
dan glan, cho nang sudt cao va co (he Jéf rdi O
bat ky do cao naa Vi vay nd duge diong it phe
bign. Nhwoe didhm eua gau ngoam hai day 1o dai

hoi cdn frue phai cd hai co can ning réng hiot

b) Gau ngourm mor ddy

Hinh 303, Gau ngoam mot day:
F-ocap nanmg: 2- dau do wén;
S vhanh giang 4o oma gau;

S khap xouv: 0o dao dd dudi;

oo BN - dan di dang;
Heomoer T0- luy gat

Gau ngoam mét day thainh 3% duee treo wrén day cap 7 ocd vimg treo mde vdi

maoe 1reo cda can truc

Gau dwde tha xuong dong vat lidu rrong
trang thal me. khi dé dha di dong S v den dau
do tréen 2. Dudh tde dung cua trong lugng gha,
ludi gau lun sau vao vat liéu, eip ] tiep tue &
xudng vi dudl tac dung caa trong ludang dau di
dong 8 ma mor 7 lién két vai daw do dudi 6 Khi
kéo cdap T 1én, ma gau dude dong fal thue hién
qud trinh bdc vat licw. Gau eo viar lew dudge ddng
Kin va tiép tue nang [én dép nai can vin chuyén
Khi can dd vat licu. & moét do cao nao dd tay gat
10ty vao u 7, mde 9 xoay di va duge thao vl
khoi diu do duai 6 1l ma gan mdd ra dd vt liéu
xudng do trong lugng ma giu va vat lidu tco thé
thay u 7 bang mot sai edp riéng JdF thio rél mde
9 vdi dau dd duai 61,

Hinh 316, Ghiu ngoam c¢o din
dony ricng.

(tau ngeam mot day chi co theé Jdd vat liéu d mot dd cao nao dé. do tin cay

khong can, lur dong gau khong lon, ket cau dan di dong va dau do dudi phie tap.

Do lue déng gau khong 1an ma nang swit gaw thap, (u didm oda gaa ngoam mot

day 1a ¢d thé dang cho moi loai can truc v khi cin thy can true cé the lam viée

VOl moc treo.

¢) Gan ngeam co dan dbng ricng

(rAu ngoam co dan Jdang rieng thunh 3.16) co vong tres 0 dau d0 trén cua gau
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dé noil val mde treo cva can true khi nang ha gau. Viée ddng md gau duve thw
hién nhit mot cu cdu riéng biét dat 7 dan da trén. Cg cau nay ¢o thé din dong bang
dién. thiy lue hoae hdi ép. Loal giau nay co uuw didm cua ed gau ngoam hai day va
mat dav. o6 hé s day gau cao nhung két ciu phide tap, doi héi phai ed thigt hi cung
cap nang lugng ricng cho co cAu ddang md gau, Gau nang va do dn dinh kém do

trong 1am el gau cao.

Dé hoe da val liéu cue to. phoi thép. nguai 1a thubng dang ghu ngoam ¢o

nhiéu ma gao 16 va = o

Trong xay dung dung phd bién nhat 14 gdu ngoam bai day, dung tich ghu

04 - 10m*, bae do ede loai vat licu £oi od trong luong rieng 0,5 - 2.5 t/m’.

2. Tinh toan gau ngoam hai day

Thonyg =0 cho trudge dé tinh gau i tai rrong nang cda can truc ¢ (ZOm trong
ldgng gau va trong lugng vat licu trong giur hodc nang sufl caa gin va cde tinh

chat cia vat l1gu ean boe i

a) Xde dinh cde thong s co bdn cog pan

Cac thong 50 cha giau ¢d anh hudng [9n tai qua trinh lam viée cla gau, 10i luc
cAN va nang sudl cua gau, T'rén co 20 nghién cdu Anh hudng cda cace thong s6 dén
qui rrinh boe da var Héu va trén co 30 thue nghiém ngudi ta da dua ra cac cong
thuic kinh nghiem dé xdac dinh cav thong 6 co han caa gia. D6i vél gan ngoam hai
day dung d€ bace di vat Liéu xay dung. co thé tham khao mdét 28 econg thae kinh

nghidém s,

Trong lugng gau & cd tae dung lam lusi gau lun sau viao ddng vat liéu nhung

o
=

trong lugng gau 1on gqud s¢ din dén 1iéu hao cong sudt mot cich va fch. Co thé xac
dinh 50 bo trong ludng gau theo trong higng clha vat liéu trong gau G
G, = kG,
frong do A = 0.8 + 1
Dung tich danh nghia eda gau V| vai vat liéw o6 trong luong riéng +, t/m* duge
vnh theo tai trong nang ¢ cua cin true nhy sau:

@=0G, G, =0GH&+ 1

=

4] Vioy k4 1,
Q
vk +

Trong lugng cic b phan cia giu od anh hudng 181 hye tdc dung lam ddng md

gau thimh 3.17 vi duoe xic dinh nhu sau:

trong luvng dau do dudi G] = J.t].('}

0%



trong lugng dau do lrén G, = £,.G,,

trong higng bal ma gau (r. = k.G .

£

trong Iuong thanh giang G, = + (7

-~

Doi véi gau boc di vat lieu xay dung o6 the lay & = &, = 0,25:
k.= 04 &k, = 0,05

Kich thydc va hinh dang hinh hoc cua gau ¢d anh hudng dén quy dao chuyén
dong eia md gau, dén luc can cat cua [udi gau va hé 50 day gau, Cde kich thudc
cd thé tinh theo cong thuz kinh nghiem sau:

WV

VY

join |

- ban kinh uén cong cia day gau r = 1.2

- chiéu dai thanh giang / = 193
- gdc 3y caa ma gau o = 60
- gde md 1dn nhat cua ma gau 25 = 1607 ;
dd md 1on nhat caa ludi gau L = 1.95r = 245°VV .

i N ] - N AL
chigu rong clia md gau B =~ 1.1 vV

by Xde dink cde fwc tde dunp (én pau trong qud Irinkt xde vdl liéu

Trong qua trinh xuc vat léu. cap
nang ching. kéo cip ddéng md gau va
cac lvc tde dung lén gau gém luc cat
R dat lén ludi gau theo phudng tiép
tuyén vai dudng cong ddy gau va lue
kéo S cla cdp dong md gau thinh
3.18.a).

Ta x4c dinh R va S d bat kv vi tri
nac cia md gau trong qua trinh xuc
vat liea. Tal mai vi try, lugng vat lign
trong moi ma gau la G 3 vdi he s0 &
tuy thude vao gdc md g, cua ma gau
va ¢d thé tinh theo cong thie kinh

nghiém & = 1 - sing. con Loa dé trong

tam cua lugng vat lieuw dd ta thinh
3.18, ahn
Hinh 3.17. So div i dinh cac thong 56 cd
€T ker g = R ban cia eay ngoam hai diy.
B FO5 ¥
vat 4 = 0 thi ko = 0,75 va Kk, = 01
D& xac dinh R va S ta lap cae phuong rrinh can bang tinh. Cac ky hiéu & hinh
3.18.a giong nhu & hinh 3.17. 87 va 5 {4 tdug Lee cang cde nhdanh cip trong
palang dong md gau tdac dung lén diw do orén va dan do dudi Ta thay palang ddng

md ghu 1a palang loat 2 vhinh 3 1810 va vi vay mi

o
[N



1y 1 - p
ST = Sap,, =S4 —-— = —— .5 (xem céng thie 1.12},
B atl - oy L=y

- n
§=8.8 = ——— 8.
1y

Lap phuong trinh can bang cho toan gau theo truc OY ta ed:

If

0, (3.24)

trong dd: (‘"g =0, + G+ Gy + 26, = G

2R sing + & - G - 1.G

.-

Lap phuung trinh can bang cho dau do trén cia ghu theo truc OY ta co:
2Zsinee - Gy - 57 =10, {3.2D)

Liap phuong trinh méamen tai © cho mot ma gau ta co:

{, EG.
RL - — .- - e - Ze =0 13.26)
A 2

Hinh 3.8 50 do xac dind cie lye tae dung Ién gau ngoam hai day.

(:iai he ba phuong trinh (3.24), (3.25) va «3.26) cho mdi vi tr coa gau trong
qua trinh xdc vat ligu va thay § theo S ta duge:

5 = Gg + &G, - 2R sing. (3.27)
p -yt
G, + £G6 )0 - + (G.e. + EG chsing + Goe
i L - -
R = - - —— t3.28)
ooy
2L sina + o0 ——— sing
1-



Qua trinh xve két thae khi & = 1.5 = p — O va khidg § =G 4 G o=@

{gau day tai treo bang cdp dong md gau. o i

Boi sudt palang o phai chon sao cho dAm bido lue cat B odd lon va t6e doé dong
gau hgp 1y dé ca hé sa diay gau cac song khong ddng cham qua. T lue ciat B ta od
thé tinh bén cho lu®i. ma gau va xac dinh che thanh phan lue thang ding va nam
ngang cua R la cae thanh phan lue lam gau lin siuo vao vat licu va d&€ dong gau
Cac gia tri 8 Um ducge la thong 36 d¢ tinh, kicm tra o6 cdu dong mo gau.

Sau khi tinh 59 bd cuc thong =6 coa ghu, tinh R va S5 & mar s8 +i tri lam viée,
ta tinh chinh xdc cac thong 36 d¢ va tién hanh cac kifm tra rudi cung déi véi ghu
theo hai truding hop sau:

- ghu khang tai cd the ty md dude khong dudi tae dung cua trong lugng dau
det dudi va trong lugng cac ma gau.

- gau day tai cd dam bao deng kin khong.

§3.4. THIET Bl MANG TAl BANG NAM CHAM BIEN VA
CHAN KHONG

Nam cham dién dang
d¢ nang cac vat lieu bang
thép va gang. Nam cham
dién (hinh 3.19) duoe treo
léen mdc treo cda cAn wrac
bang cdc sgi xich voi vong
treo va a1 dung dong dién
mot chidu qua cap dién

dén hép cdm dién trén

nam cham. Cap dién rong

theo nam cham va duge

cufin vao tang chuyén

dung trén can true. cudn
hay nha cap dién tiy theo s f
vi tri ena nam cham dién. Hmh 3,19 Nam cham dicn

Nam cham dién gom vo

thép ! lam tir thép die it cacbon i U linh cao. trong vé dat cudn day 2 va dude
giit bang cac vong ngoai 4 va vong trong 6 Phia dudi cuon day duge bae vé bang
tAm dem 5 lam tit thép manggan ¢d do ben cao va tif tinh thdp. Boc ngoai cudn
day 2 la vo 3 lam L thép tdm méng «d cac 16 d& luon day dén hop cam dign. Cac

phan tréng ¢ hop 4 duvce ldp kin bang cach dd nhua pélime,
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Nam cham dién 1a loa) rhiéi by mang vat oo gqua trinh boc d& hoan toan i
dong. khong tan =uc nguoi. Khi nam cham Jam vice, khang cho phép co ngual duny
dudi pham vi heat dang caa noé dé phong mat dién hojae mot phidn vAt ndng van co
thé hi roi khi nam cham lam sise binh thuang Nam cham dién ¢6 loai hinh iron
hoae hinh chd nhat Loai hinh chi nhat dung d€ nang vat thé khdi dai nhu dam.
dng . P& nang vat qua Jdai od the ding nhifdo nam cham treo trén mot dam treo
Nam cham lunh trom thutng & nang vat nnd nhu phoi thep, sar vuno

Lue hat cua nam cham phu thuoe viw load vat fiéu, hinh dang va diéu kién lam
vice  Nam cham dign M42 ona Lien Xo cu vdil dudng kinh 1670mm ceo thé nang
khoi thep 16t <ong chi cd the nimg dude 200kg phoi thép. Tai trong nang cing
giam rat nhidu khi vat nang ed tit tinh thap (thdép co manggan. niken) va nhiét do
cao han 200°C O nhist do trén 700°C, Lue hut cda nam cham dién bang khong. Vi
vayv viee chon nam cham dién phai tunh dén dién ap coa nguon, chd 46 lam vice,
cong suat veu cau, loai va hinh dang vat niang. nhict dé va lue hut efia nam cham.

Lue hut tinh toan S cua nam chim phal tinh theo tai trong nang @ voi hé so0

an toan 4 = 1.1+ 1.15
S = gy

B¢ nang cac tam vat lieu khae nhau ochep, kim loai mau, kinh ) va cac thung
hom khac nhau ngudi ta thuing dung thidt bi mang tat bang chan khong Su 46
nguyen IV cda thiét b cho & hinh 3200 a gom mar tim kiw loal ¢d gan vong dan
hai 7 orac thanh budng chan khong, Giie vam kim logd ¢o ndi vdi ang mém 2 061
bom chan khong 3. Whi nang vat nguid ta Jir thiét bi 1én bé mar vt nang, bom
chan khong lim viée tao thianh budng chan khéng trong vong dan hol I giua tam
kim loai va bé mat vat nang va nha sy khae bigt vé ap sudt ma vat nang duge hut
chat vao vong dan hoi 1. Khi vat nang cd kich thude Idn co the dung 'mdt =6 thiét

Hinh 3.200 Thi¢t v many wd vane ohie khong
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b1 mang bang chan khong treo trén mot didm va lam viée dang thoi (hinh 3.20,b)

Cic "buiing chan khong” dugce treo [én dam qua cdc 10 X0 ¢d tae dung giam chin
trong qud trinh lam viéc va cd kha nang tu lya d€ tiép xic vai bé mat vit nang
duge tét hon.

Ngoai vide cd thE thye hién ty déng qua trinh bde dd nhu nam cham dién, thist
hi mang tai bang chan khong cd nhién wu didm so vdi nam cham dién: cd thé nang
nhigu loai vat lidu khac nhau (kim loai, gé, dd, bétong, kinh v.v. ), ning vat od bd
mat khong nhan hoac bi gi nhidu, ap Juc 1én bé mat vat nang phan b6 déu, tranh
duge d9 vong va bién dang.

Lgc hit chan khéng cla thidt bi tinh theo céng thie:
‘ P=Frkp -p) N (329)
trong do: & - dién tich bé mat lam viéc, me;

kE = 0,85 - hé s0 ké dén sy giam ap sudt khi gquyén va dién tich bé mat

lam viéde;
p, - ap sudt khi quyén. Pa:

Py, - ap sudt du trong buong lam viée. Ia.
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Chuong 4

THIET Bl DUNG VA PHANH

Thi¢t bi dung [a mot ¢u cau dung d€ giu vat nang ¢ trang thdi treo, khong cho
val ha xuéng duoi tic dung evia trong Ige. No chi cho phép true ~“a co cdu quay
theo chigu nang vai. Thiét bi ditng khong phat sinh ra nang ludng d€ ditng, nd ham
chuyén dong do nguyén Iy lam viée No chi eo tdae dung ditng chuyén déng cia co
vau khong cho tu quay theo chigu nguge lai cha khong ed tac dung diéu chinh tde
dé chuyén dong cda co cAu. Trong may nang thudng dung pho bién hai loai: thict
bi ditng banh ede va thidt bi ding con lan

Phanh la thi€t ki dung d& diung han chuyén déng hodc han ché tde do cha co
cAu. Khae vdi thiét bi dirng. phanh phat phidt sinh ra nang lugng dé khac phuc dong
nang cua mayv hoac gii vat ¢ dé cao nao do.

Theo k&t cAu ¢d cac lowd phanh m4d, phanh dai, phanh dia, phanh ndn, phanh ly

tam.

Theo tac dung cua bé mit lam viée od phanh thuong dong va phanh thuing

mé,
Theo nguvén tac diéu khién co phanh digéu khi¢n ty déng va phanh diéu khién
bang tay gat hay ban dap.

Theo c¢ong dung ed phanh dithg va phanh han ché tac da.

Vice chon diang loai phanh phu heop vol ting digu kién lam viée cu th€ cd val
tro quyéer dinh dén dd an toan cda mady khi lam viée. Quy pham quy dinh rat chat
ché viéc su dung nhing leai phanh nao cho titng cg rau cy thé vA trong nhiing

trudng hop nao co the khéng phat dung dén phanh.

Khi thigt k& phanh cho mot co cdu ndo dé cta mdy, ta phal xdc dinh duge gia
tri mémen phanh hgp ly, thy thuae vae fri s6 momen xoan trén true dat phanh M.,
ché 4o lam vigc cla cd cu, thot gian phanh hay quang dutng phanh, dac tinh tai
trong. Néu momen phanh khong du 3¢ khong dam biao an toan song néu mamen
phanh qua Ian va phanh dit ngdt sé gay tai trong déng lon trong cdc chi 1iél caa
o cHu va két cau thép clda may. Trong truong hop chung, moémen phanh duge xic
dinh tIr momen xodn trén true dat phanh M, = M, 3, v6i hé 36 an toan 5 phai chon
cho phu hyp d€ dam bdo an todn va qua trinh phanh duge ém diu, khang gay tai
trong dong 16n. Trong chuong nay ta coi momen phanh la thong 0 cho trudge dé&
tinh toan phanh.



Trong rd cdu phanh thudng duge dat trén truc co mdédmen xodh nhd tie true
dong co d€ giam momen phanh mat cach hop v Trong cdc co cdu cd khép ndi ma
gat thi phai dat phanh sau khdp ma sat wvic dat trén truc od lién két cing vai bo
phan chiu tai cda cd ciu.

Cac yéu cAu chung d&i vai phanh

- Phanh phai ¢d mémen phanh du lan vaoi dicu kign lam viéc cho trudc cua
phanh.

- Ydang md phanh nhanh nhay, do tin cay cao
- K&t cdu don gidn, dé ché tao va dam bao dd bén cac phan cda phanh.
- D& kiém tra, didu chinh va thav th& nhitng chi ti& bi mon.

- Nhd gon, trong lugng nhé. gia thanh ré. be mat lam viéc it mon,

s4.1. THIET Bl DUNG

1. Thiét bi dung banh coc

Thiét bi dung bdnh cdc thinh 1.1.ar gom banh coc ! lap trén true 2 cla co cu
bang then va con coc 3 cd truc 4 lap trén phan cd dinh cta co cau. Con cde 4 an
khdp vdi ede rang cda bdanh ede I va chi cho phép true 2 eda ¢o céu quay theo chiéu
nang. D& ha vat cin nhae con cée ra khdi rang banh cde. D& dam bao con cde an
khap vai rang c¢da binh cde co theé dung 1o xo hoae ddi trong tao luc nén con cdc
vao rang banh coc Vi tri tam truc con coc phai dat sao cho gde tao béi cac dudng

thing ké tir tam trye con cde va tém banh ede tai diém tifp xde gilta con coc va

Hinh 4L Thi¢t bi ditng binh ¢oc.
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rang coc la gde vudng.

Banh cde thuong duge dat trén true nhanh (truc ddn déng) eGa cd cdu ca
moémen xoan nho dé dam baoc kich thude nhd gon va chiu lve nhd. Tuy nhién do
dac thi cta két cau mid d mot s6 may nang binh coe duge dat trén truc trung gian
cua bd truydn, tham chi dat true tigp trén truc tang. Cdc théng s6 cha banh coc da
dudge tidu chuin hoa

Thigt b Jdung bdnh ede lam viée ¢o tigéng 6n va chiv lue va dap 16n. Dé giam
lue va dap nguoi ta dung banh cde co madun nho hoac dat hai hedc ba con cde lach
bude. Mot 56 ca cdu ditng banh cde eo két cdu dac biét lam giam dang k&€ do on.

Luc vong P trén rang cde khi thiét bi dimg lam viéc xac dinh theo céng thie:

i). «
. M, Z.M‘
D Z.an

trong dd: M_ - mémen xoan cda true dat banh cde;
D - dubting kinh ngoai cua banh céc;
Z.n - 30 rang vi mddun cua banh cde.

Luc vimg P co thé phan tich lam hai thanh phan 1a luc nén N = P, cosa giy
nén lc ma sat trén bé mal tiép x0c gita rang cde va con cde, va e T = P, sina.
Dé con ede vao khdp duye vdi rang banh cde thi phai ddam bao diéu kién:

T 2 N.f: Psine =z f.P.cose,
hay g = [/ tue o = p val p ova f la gde ma sat va hé 56 ma sat giita bé mat
con cdc va rang banh coc.

Vi tri chiu lue nguy hiédm d6i vdi con coc va rang banh ede la vi tri khi con edc
mdi vAo khdp thinh 4 1, by, khi d¢ 1a 1iép xdc duling.

Déi vai rang banh cde ta phai kifm tra sic bén canh rang theo digu kién:

P .
¢ = =gl (4.1)
2

trong dd: [g] - luc phan bd cho phép cha vat lidu bdanh cde trén mot don vi chidu

dig, Njem;
&6 - chidu rong rang banh ede.

D& dam baoe chidu dai tiép xuc ta |dy chidu réng con cde B 1dn hon chidu rong
rang banh cde bt 2 d&n 4 mm.

Dat y = b/im, didu kidn (4.1) cé thé vigt dudi dang:
M
zZm

M,
m o= _ . 14.2)
Z. [yl y

§9

-

= [gly. m.




Néu s6 rang banh cdc chua biét ma cho truoe D thi ed thé st dung eong thie

sau;
mor — (4.2a)

Rang banh cde con duge kigm tra theo sic bén uon:

b PA
o = o< ]
b.a-

u

vii b = y.m; a =1.0m; A = m ta cd:

12.M o \
7 = - < 7] . 4.3
. 225y, £ m? !

Banh ede an khép trong véi con cde ed cde rang khoe hon loai an khép ngoai
vi kich thude chan rang cd thé lay téi v = 3m.

Con cde chiu nén va uon nén duge ki€m tra bén theo ¢ong thie sau:

P e p
+ £ ol (4.4)

U= - .
B.o B

Vit lidu ché tao con cde va banh coc thudng la thép 45 hodc thép 40X ed tdi
bé miat. Khi tinh dng sudt cho phép ta ldy hé sd an toan bén bang 6 ¢d tinh dén
tai trong va dap khi lam viéc.

2. Thiét bi dung con lan

Thigt bi ditng con lan lam viéc dua trén tac dung cta luc ma sat, khong gay
lue va dap, gde quay khi ham nho va tam viée ém. Thiét bi dung con lan (hinh 4.2}
gom vo !/ gin vao phan rd dinh cta co cadu. Trong vo I dat 161 2 lap vdi true cua
co cdu bang then. Lol 2 cd cae ranh eon dat cac con lan 3.

Khi truc co céiu cung loi 2 quay theo
chitu nang (nguge voi chiéu kim déng ho), N ;
/
¢cdn nén truc co cdu cd th& quay binh /}l \2\;}:\ " /\\‘\1{ -
thutsng. Khi quay theo chigu ha, cde cen T ///{/ '/"‘\i}\
lan bi ddy vao phia hep din cha rinh con ° % ' -
via by ket gitta vo I va 161 2 1am truc co cén L
khang quay duge nia. Lo xo 5 va chot day

cac con lan luén & khe hd rgng caa ranh

4 co tac dung lam qua trinh ham xiy ra
nhanh hogn. Cac chi tiét caa thigt bi dimg
eon lan duge 1am tir eac loai thép hop kim
¢o crom v téi bé mat vdi do cing HRC 58

84 Hinh 4.2. Thi¢l bi dimg con lan
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Luc nén N tac dung lén con lan co thé xac dinh theo cong thdc:
M,
N = . (4.5H)
Z1D

frong d¢ M, - modmen X04an cua truc co ciu;
Z - =d con lan. thubmg lay 7 = 4 + 6
D - duang kinh trong cua vo 1;
/7 - hé 30 ma sat giita con lan va 161, gida con lan v vo cha thiét bi dimg.
thutng ldy nhu nhau f = 0.06.
Goe con ¢ 1Ay theo didgu kién tu ham:

%4
tg — < fhavy o« < 2p, (4.6)
2
véi p - goc ma sat, p = 3930° khi f =006, Ngudi ta thuing ldy « = 4° vdi cac
vat lidu k& trén va duge xdc dinh tit quan hé hinh hoc

20 + d
Cos (Y = e
D - d

trong dd: ¢ - khoang cach tir tam truc d&n bé mat cia ranh cén trén 101 2
think 4.21;

d - duting kinh con lan.

Chigu dai con lan co thé lay trong khoang ! = (1 + 21 4, pho bién nhit 1A gid
tril = 1.5 d.

Con lan cg ti€p xue dudng vdi vo va 1ai cla thi€t b dimg nén dng sudt tiép xuc
duge kiém tra bang cac cang thde sau:

- giua con lan va vd thiét bi dimg:

N D -
. = 0.59. CE - < [o]

- gida con ldn va 16t cua thiét bi dung:

N 1 |
rT;x = 0}5@ —.] oS T = [O’]“ . 14.8)
[t

trong do: £ - modun dian hdi.

$4.2. PHANH MA

Theo vi tri tuong d6i gita ma phanh va banh phanh, phanh méa gom hai loai:

phanh md trong va phanh md ngodi. Trong mdy nang dung cht yéu la loai phanh
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hai ma ngoai dat d8i xdng vdi banh phanh, khong gay udn truc va cho mémen
phanh thee hai chiéu quay bang nhau. Su da dang cua loai phanh nay dugc thé hién
bang cdc so 46 hé tay don ddng md phanh khac nhau va thuong 1a loai phanh
thuong déng. Luc ddng phanh duoe tao nén bdi 10 xo hoac 461 trong. con lue md
phanh cd th& dung nam cham dién. von ddy thay lue hodc bang tay nhe tay gat hay
ban dap. Trong chuong nay ta chl gidi thiéu mot s6 loai phanh hai ma ngoai dién

hinh trong may nang va goi chung 1a phanh ma.

Khi ép m4a phanh vao banh phanh, lyc ma sat gida chaing tao ra momen phanh.
Dong nang cac phan quay cua ¢ cau chuydn thanh nhiét nang un mon va ndng
ma phanh cing banh phanh. Vi vay khi 1inh todn m4 phanh (va bé mat ma sdt cia
cdc loai phanh khdc), ta phai kidm tra hai didu kién sau

- Ap lue riéng cia mad phanh lén banh phanh khong duge vugt qua gia tri cho
phép dng véi loai vat liéu lam méd phanh. Trudng hop nguce lal, méd phanh s bi
mon rit nhanh so voi tudi tho cia nd. Trang tinh toan. ngudi ta thuong ldy gia tri
4p luc trung binh bang lye ép ma phanh 16n bdnh phanh chia cho dién tich tiép xuc
gita chang va so sanh véi gid tri ap lue cho phép.

- Nhiét nang sinh ra trong qua trinh phanh khong vugt qua gia tri cho phép
d&i vai ting leai vat lieu lam ma va banh phanh. Diéu kién nay khong dam bao =é
lam ma phanh bi&n chdit, hé 30 ma sat giam va phanh matl én dinh, khéng dam bao
an toan. Disu kién ki€m tra nhu sau:

p.ovo= jpol
hodc
Fpu = [fpel.
trong d6: p - ap lyc trung binh cia md phanh lén binh phanh:
v - toe do truot cda m#d phanh trén banh phanh;
f - hé 0 ma sat.

DE giam kich thudc cua phanh, giam lie phanh va tan ra mémen phanh lan,
ngudi ta = dung loai vat liéu chuyén ding lAm ma phanh cd hé s6 ma sit cao. chiu
mai mdn téL va Sn dinh & nhiét dé tuong d8i can. Nhing tAm bang nay duge gan
vio md phanh bang cac dinh tan bang dong sao cho cae dau cia dinh tan thut vao
50 vdi mat bang mot nua chigu day bang. Hién nay ngudti ta thudng gin bang lén
ma phanh bing cach dan ép nong d¢ tang dién tich tiép xuc vsi banh phanh.

Banh phanh thutng duge lam tir thép 45 hode gang xdam
1. Phanh ma kiéu doéi trong

Phanh ma kiéu d&i trong (hinh 4 3) gom banh phanh 1 dudge ldp trén truc
phanh bAng then, cdc ma phanh 2, hé théng tay don 3, nam cham dién tir e hanh
trinh 1dn ¢, d6i trong & va han ché hanh trinh 6.
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Phanh ma kifu dai trong
5 Toai phanh thudng dong va
lue déng phanh do dai trong &
gay lue kéo R 1am cae tay don

phanh chi lue tae dung P ap

eac ma phanh vao banh phanh

vii lde ép N Nam cham dién

1l 4 duge mav song stng cung

mach vdi dong ed cua cd cau. /5
Khi va cau lam vidée. nam

cham 4 co dién hut tay don co et v > [ 4
déi trong lén lam cde ma g (3’1 i
phanh md ra. ¢y cau cd the ! !
lam viee binh thuong. Khi co Hinh 4.3, Phanh ma kidu doi trong.

cau nging lam viée hoae do su

e mat dien. nam cham 4 ngimg hut va phanh dude dong lal nho déi trong, dam
hao an toan cho may. Loal phanh ma kidw d6i trgng ¢d s¢ d6 nhu hinh 4.3 dung
nam cham dién tir voi lue hie khang lon song phdi ©o hanh trinh 1én. Vi vay ngudi
ta con goi la phanh md vdi nam cham dién (i hanh trinh ldn.

Phanh ma kig€u d8i trong khong gay uén fruc phanh. cd thé tac nén momen
phanh lan song ¢o hé théng tay don phuc tap. cong kénh. Do dd khi lam viée phanh
iy bien dang tay don ldn. co quan tnh [dn va hiéu suat thdp. Hién nay phanh ma
kigu doi trong hau nhu khong duge dung trong mdy nang.

(;6c &m ella ma phanh lén banh phanh thuang idy 4 = 60 = 110" (phd bién
la gia tri 3 = 70') Dudng kinh banh phanh 1} via chigu rong ma phanh B duge chon
tuy theo momen phanh ti dicu kién kiém tra ap lue trung binh ¢ia m4 phanh lén
baph phanh. D¢ dim bio dicn tich tiép xue gita ma phanh va bdnh phanh, chigu
rong binh phanh thuong lay ldn han chidéu rong ma phanh B tir 5 dén 1hmm,

BDé rinh trong lugng cdn thiét eda doi trong G va lue hidt eia nam cham P
du lén dé& mad phanh. ta xdét can bang cde phan cda phanh xuat phat i fuc nén can
thiét N dé tao mdmen phanh M!_.

M

o

trong dog: f - heée =0 ma sat gitta ma phanh va banh phanh.

N =

y

X¢t can bang mol tay dan phanh ta cd:

- M /
P :i N = fIf' _ M
/ [/
Xet can bang ray rruyén lye hinh tam gige bang cach 1ay momen tng vdi didm
O:
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Xét can bang tay don nam ngang ¢o doi trong (khong ke dén trong ldgng tay
don va trong lugng ngam (phan dng) cua nam cham dién) ta cd:
a M, c.f,
G=R —=— - -
£y r.D .
Néu tinh dén hicu suat truyén dong cla hé tay don (p = 0.9) thi trong luong

can thiét cia doi trong la:

M o,
== (4.9
Fon 11,
L.ue hat cdan thiét cva nam cham dé mdé phanh:
I8 kM, el
P . =hG — = —-—- — (4.10}
/s [0y L.

trong do: k - hé sd vugt tai, co thé lay ¥ = 1.5, d¢ khac phuc gudn tinh cia déi
trong.

Khi md phanh. hanh trinh cia nam cham dién la hp, dam bido cho cac ma

phatth mé ra vdi khe hd ¢. Néu khong k& dé&n t6n that do ma sdt va bién dang cda

hé tay don thi theo dinh luar bao toan céng ta co

2Ne =D h

ne P

Viay hanh trinh phanh duge xae dinh theo cong thue:

1 1
o, =2 —. — . (4.11)
I Poom
el
trong dé: § = T - bai suar cua he tay don;

m = 065 + 08 - he a6 loi dung hanh trinh & b trit cho d6 mon ma

phanh, khe hd ¢da cde khdp yuay va bién dang cta hé tay don.

2. Phanh ma dién tu hanh trinh nhd

Phanh ma dién tir hanh trinh nhé do Lién Xé cd ché tao cé ky hiéu la TKT da
dude tiéu chufn hda. ché tuao hang loat va duge dung phd bién trong cdc loal may
nang. Sg d6 ciu tauu cua phanh cho & hinh 4.1

Day la loal phanh thuong dong, Tae ding phanh duge tao nén da cde dai 6c 10
nén 1o xu chinh 8. Mat dau 1o xo 8 ty vao dng bao 13, kéo tay dén phanh 3 cung
vdi ma phanh 2 ép vao banh phanh {1 Dau kia cia 10 xo & day daj 6c [0, kéo thanh

ddy 14 sang phai, qua cic dai 6¢ 12 kéo tay ddon phanh 5 cung ma phanh 4 ép vio
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bdnh phanh I.

Khi co cdu l\é.m viée, nam cham 6 cd dién hut tay don 7 va ddy thanh ddy 74
sang trai, dddi tic dung cuia 1o xo phu 9, tay don phanh 5 cung m& phanh 4 md ra.
Tay don phanh 3 vA ma phanh 2 dusi
tic dung cda trong lugng nam cham
cung md ra cho dén khi han ché hanh
trinh 75 cham d& phanh Khi van dai
¢ 11 sang phai. thanh day 14 dich
dan sang trai ép 16 xo 8 qua dai 6c 10

vad hai md phanh tit tid md ra ituang
duong vai truong hdp nam chim 6

lam viéc). Tiép tuc van dai 6c 11 sang

phai dé¢ md ma phanh to hon trong

truogng hop can sia hoac thay ma
phanh () trang thai lam viéc binh

thuong caa phanh, dai 6c {! phai van

sang Tral vé vi tri ¢d. Momen phanh

tao nén do lo xa & bi nén, vi vay cd

Hinh 4.4. Phanh ma dién tu
hianh (rinh nhd.

thé dié¢u chinh moémen phanh nh# cac
dai 8¢ 0. Hanh trinh phanh duge
dizu chinh bang dai 6c I2 va rcai han ché hanh trinh 15

Phanh ma dién tir hanh trinh nho c¢o hiéu sudt cae. dong mé nhanh nhay, nhé
gon, trong lugng va quan finh bé. Nhuge di€m cua phanh la ty s6 truyén cia hé
tay don khong 1dn nén kho tao dugec mémen phanh 16n va khong diéu chinh duge

tée d6 hat cia nam cham nén qud trinh phanh xiy ra khong ém diu.

Luc P c¢an thiét dat ¢ dau cac tay don phanh 3 va & d€ tac mémen phanh M[_]

la:
M l
j
p=—"L —
Dy 1
trong do: » - hiéu sudt cia tay don, 5 = 0,95 vdi khop xoay cd boi tron va

y = 0.9 - khong bdi tron.

Lue ddy cda 16 xo chinh 8 d€ tac moémen phanh:

MJ'I
P =P+ P + : 4.12)
[¢8
trong dd: PI" - luc nén 1o xo phu 8, PP = 2 +8 kG,
M, - mémen do trong idong phan dng cia nam cham dién gay ra trén

tay don 7.

Khi md phanh, nam cham & lam viéc lam 16 xo chinh 8 chiu luc nén 16n nhit
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rAx
{
!
) {
trong da: 28._:' - dd nén cia 1d xo chinh khi edaec ma phanh md ra véi khe

1 .
ha ¢:

- do ciing cua lo xo chinh &

Gia tri P, va P tinh theo (1.12) va (4131 1a cac thong s6 can thist dé tinh
16 xo chinh.

Moémen ng vii khop xoay c@a tay don 7 ma nam cham cin tao ra khi lam viéc
dé€ md phanh la:

M, !
M. =P . a0a=P+ PP R S L
« [
Thanh phan P, va M fa nho so voi cic thanh phan khde nén cd (hé bo qua. Vi
vy
H
Mn- = (P 4+ 2. — (" & 4.14)

- {

Hanh trinh phanh duve tinh tuung tu nhu d6i vai phanh md kigu d6i trong:

;o
hy=2e—  — . (4.15)
11

1
trong dd hé s8 logi dung hanh trinh m = 0,8 +(,85

Dua vao M__ va hp d¢ chon nam cham dién.

3. Phanh ma véi con diy thly Iuc

Phanh m4a vdi con ddy thay lue thinh 4.5 la loai phanh thuéng déng. Lo x0 6
bi nén, dau dudi cla nd qua cac dai dc & kéo ddu trai cda tay truyen hve § di xudng
lam xudt hién cac lue P d dAu cac tay don phanh 3 ép ede mda phanh 2 vao banh
phanh. Cd thé didu chinh mémen phanh bang cach van cic dai 6c¢ 9 d€ thay déi he

nen lo xo 6.

Khi co cdu lam vige, con ddy thuy hue 7 ddy dau trai eda tay truyén lee 5 di
lén, 15 xo 6 duge ép lai. Qua thanh ddy 4. tay don phanh va ma phanh bén phai
md ra cho dé&n khi eai han ché hanh trinh 8 cham dé¢ phanh thi tay don phanh
vda ma phanh bén trat duge mdé ra. Cdc dai 6c trén thanh ddy 4 va cdi han ché
hanh trinh 8 dung d& didu chinh khe hd ¢ va dé cac md phanh md déu ra hai
bén.



Luc P ecan thist
dat g cde dau tay don
phanh d¢ tao momen

phanh M 1a:

M,

r - :
Fhwy i "
Nev cAn bang tay
truyen  he 5 khi
phanh @ trang thai
dang bang cach jay
momen ung vai didm
Ao ta xace dinh duge

lue 1o xo can thiét dé&

dong phanh: Hinli 4.3 Phanh ma v6i con ddy thay lye
o+ botge 'vl' {
P =P - = —————— g+ b.tge (4.16)
C FDoaed

Trong cOng thuc 14.16+ ta bdé qua cac thanh phan luc nho la: trong luong ban
than tay truyen lue 3, trong hugng phan chuyén déng eia con ddy thay luc (pitléng
v can day).

Late dayv cla con day thiy lye £ dé thang lue 16 xo trong qud trinh md phanh

la:

P - PrP-- - g + bitgu (4.17)
o LoDy L

Hanh trinh ¢an thiét ¢cua con ddy thay lue duge xic dinh tuony tu nhu vii loai
phanh daéi trong:
2, t.[.t.'f
hl, = . .18
ol ta + b otgee
voi o mo= 0.8 + 0,80,

I"hanh ma véi con day thiy lue khae phue duge nhune didm cia phanh ma dign
tit. Con day thay lve ¢d thé diéu chinh dude toe do day lam qua trinh phanh xay
ra ém odiv va khéng bi giat, Loal nay ngay cing dude s dung ring rai

(Con ddv thuy luc (hinh 4.6) gom déong o dién I cd eong suit nhd, vo 6 trong
do oo dat ham ly tam 2 lap vai truc dong co I, pitténg.d vai can ddy § chuyén dong
trong xvlanh 4. Khi co chu lam vide, dong ¢d guay hom v tam [Am dauw & phia trén
pitténg chuvén dan xudng phia dudi pitténg va nang pittong cung ecan diy lén

Khi tat dong co. bom v ram dung va dudi tae dung cda ngoai lue lén can ddy

4 va trong lwgng ban thian pittong md nd ha xudng. dau tit phia dudi chay lon
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khoang trén.

Con ddy thuy lue od do tin cay
cao, dé s dung song doi héi ché tao
chinh xde, phdt chan dau tot dam
bao do kin khit d& khong bi chay
dau. Dg léech cho phép cua can dav
so vdi phuong thadng ding khi tam

vigée khéng qud 15“.

§4.3. PHANH DAI

Phanh dai gédm mét dai thép

khong quay bao quanh banh phanh
vl goe dm «. Luce phanh tao ra nhag
ma sat gita dai va banh phanh. Dé
tang ma sdat gida dai va banh
phanh, ngudi ta gin lén dai thép

mét ldp lot bang gd, da hoac
amiang.

Lue dong phanh la luc lo xo. oy mja.

4;;,;{*{14;,_‘:1

ddi trong hoac sic ngudi. Luc md Ehinh 4.6, Con Jddy thay lue vdi mat cin diy,
phanh 14 lue hdt nam cham dién
hoac lue dan dong bang thay luc. khi

nén.

Xét qud trinh lam viée cda dai
trén banh phanh ¢hinh 4.7). Thec
cong thie Ole ta vo lue cang dai S
tai didm ¢6 goe om F la:

- & 18
S5 = 1"}"“” .F'!)

trong do: f - hé 56 ma sat gitia dai

va banh phanh.

Tt < — - s k] - " 1()‘
Vai ﬁ = « fa co 5’m;m - bmin"‘1

Momen phanh tao ra trén bdanh ly

phanh do ldc ma sat la:
Hinh 4.7, 50 do lde tic dung cda dai 1eén bdnh

e . phunh.
Mp = S = T o
Tt cac higdu thiie trén ta tim duge gid tri luc cang S S can thigl & cac

mox’ min
dau dai d¢ tao momen phanh M .
;
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. _ i )
Smax - 1,57’ -pi‘f _] > (4.19
Z,WP 1
Y = — . (4.2
mn I R

Trén mat dai. tu Jiém cd luc cang § vai gde am # ta tach mot cung gidi han
hai goe dff vo cung bé thinh 4.7+ lue cang dai @ didm cudi cung df 14 § + dS va
ap luc lén dai dN gay luc ma sat fdN. Xdét can bang phan t6 dai da tich ta cd:

Sy =10
ap d
dN - Ssin - (85 + JdS) sin — = 0.
2 2
dp dp
do gde df vd cung bé nen ta lay sin - = - va do da:
2 2
dg d;3 dgs
dN - S . 5. — . dS. = 0
2 2 2
1
B6 qua thanh phan vé ciung bd bac cao dS—- ra co:
Ap luc riéng ctia dai lén banh phanh tai diém ¢ gée om 3 la
dN S.dps 25
p = — = — = s {4.21)
dF D D.RB
-— du.B
2

trong do: B - chiéu rong cua dai phanh.
Theo ¢1.211 ta co:
a8 25

max min

’ pmin

D.B DB

}) Thax =

A’
1. Phanh dai tong hop
Sa db cdAu tao cta phanh dai téng hap cho & hinh 4.8,
Ta tinh momen phanh Mp cho cA hai chiéu gquay cua banh phanh (ha va nang)
bang cdch xcét cdn bang tay don nam ngang khi ldy momen cde lue dng vai diém :

ha: + 8 a, = (G b+ G c+ Gd)y,

S mn a

l X
nang: S a, + 8 e, = {Gb + G o+ Gy,

trong do: G, - trong lugng tay don:



(r, - trong lugng ngam hut cda nam cham dien:
{(r - trong lugng doi trong;
i - hi¢u sudt cia tay don. 5 — (L9 = 0.9,
Thay gia tri S = &, = " vao vic phuong trinh trén. ta tim dugce;

ha:

v

bmm = T l”| b +”||‘L‘ T G-‘/'}/

nang: § = ————- (G.b v G o+ Gy

Viay momen phanh dng vdi moi chicu quay la:

n el 1)
Mphé' = qel” - 1) CSn = WGob o+ G+ Gy, 4.2
' 2 a, + aycet 2
(_.lr\' _ 1 D
prn:“m{_' = — \.G'[ b+ e+ Gy — (4.23)
a4+, b

Nhu vay gida tri méomen phanh theo hai chidu guay la khac nhau. Cu thé la:

Mph;_n a. o+ oa,

a, + a,.e

‘Adpl'l.'ll'll_\
Khi ¢, > a, ta co
MI‘M > M[J""“"R Trutmg hep niy
16t nhat la dung cho co cdu
nang vdi cac chiéu quay nhu o
hinh 4.8 vi cd cdu nidng khi ha
yveu cau mimen phanh lén hon

khi nang.

Doan dai uén cong om lén
bianh phanh vdi gdc om « co

chiéu dai R« khi phanh déng vix _-— ,I |
(K+ ¢ie khi phanh mda. | . _.1
Vi vay hanh trminh dich | dJ

chuyén cua hai dau dai phanh
khi phanh tu rrang thai ding Hinh 4.8. Phanh dai 16ng hop.
sang trang thai md la:

A+ A, =R+ e R = o
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A A

. . | 1 2 .
Mat khac theo quan hé hinh hoc tht — = -7 nén:
a, .
[, a,
[‘\I = oyl - . 1\2 — F o, e
ot a; + ¢,

Phanh dai ¢6 momen dn dinh la phanh dai tdeg hop e 0| = a, = a va vi vay
ma mémoen phianh theo hai chiéuw quay bang nhau, hanh trinh dich chuyén hai diu

dai khi phanh ding wmd cing bang nhau:

f'l}”‘ -1 _ 0
M = e b+ G e+ Gy —
& Lot ! n g’
atl + el 2
e
AI = \\ - -
2

Loai phanh nay dung thich hgp cho cic oo cdn di chuyén va guay, khong thich

hop cho cd cdu nang.

2. Phanh dai don gian

Phanh dai don gian 14 phanh dai tong hgp ed o, = 0 (hinh 4.9). Bang cach tinh
tugng L4 nhu vai phanh dai tong hop ta v

el 1 D
Mp“-' = - (i b + f?“.r + G np, —
a, 2
) lr_.,[u' - I')
M nng o GO+ G o+ Gdhyp—-
P tir ! " P
a,.c 2
ﬂd‘“
P — plrt > 1

5‘1 [REIAIS
|5

Nhat vay phanh dai don gian
uon e M Ms MBI va chi
thich hgp dung cho co cau nang
vi cac chigdu quay nhu & hinh

49

Hanh trinh dau dai khi
phanh:

Al = ft.ul

3. Phanh dai vi sai

Phanh dai vi sai thinh 4.100

Hinh 4.9. Phanh dai don gian.
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ed tay don @, ngude vé phia ddi dién so vai loai phanh dai (dng hdp. Bang cach tinh

tuong tu nhu dbi vdi phanh dai téng hop ta od:

P]_(: . 1 IP)
Mba — (G h o+ (7 ¢ + Gdlyg — |
p e 1 n )
al - (2:.(. Z
S D
M nhng ——— b+ G+ Gy 5
P ul.cm -
a, ) )
TU cac bi€u thiie trén ta thiy néu = ¢ thi
a-

¢o theé tac ra mdémen phanh vo cuny
ldn va xay ra hién tugng tu ham.
Do cc thé tac momen phanh lan
vii lue ddng phanh nhd ma phanh
dai vi sal khong dimg cho tdi dédn
déng may ma thudng chi dung cho
tdi tay va dong md phanh bang tay.

Dé phanh ¢6 thé lam vier
binh thudng phai dam bao

a, »a,e™. Co thé chon sg bo

a, =3+ 5 em va a, = 2,5 + 3a,.
Sau do kifm tra lai xem co x4y ra
hién tugng tu ham khong.

Phanh dai vi sai cho ta ty sa;

Mpllgi al.e*"" _ G’Z
= T
Ag nang a WMee > 1, i 1
o - @y Hinh 4.1, Phanh dai vi sai

vi vay phanh dai vi sai cing khong thich hop cho cdc co cdu cAn momen phanh

theo hai chifu nhu nhau.

Hanh trinh ctia cac dau dai phanh khi dong md phanh duge xac dinh tir he

phuong trinh;

| A.".
i a, a-
a, 4
Suy ra: Ay = sw—-— A, = —T
a, - @, ap - a,

4. Phanh dai tdc dung hai chiéu

Trong phanh dai tdc dung hai chiéu thinh 4.11) d&u dai ¢6 dinh, tiy thude

102

van



chitu quay cua banh phanh. chuyén tu dau nay sang dau kia. Nhu vay., dau dai o

lye cang S, luon la déu co dinh v hie tae dung Jd¢ dong phanh luén ¢ dau Jdu

ro lde cang nho ‘Smm'

Lo .
P min
N

Hinh 411, Phanh day 1ae dung hai chitu.

Khi hanh phanh guay theo chiéu kim dong ho thinh 4.11,a), diém tya cdia tay

don didu khién /1 noi voi dau dai ed lue cang S, Tfa vao ranh trén cua phian c¢o
dinh 2 «diem 0 tae thanh khdp xcay. Khi thay ddi chi¢u guay cta banh phanh

thinh 4 11. by, diém tua vai lye cang dai S, chuyén xudng ranh dudi cha phan o
dinh 2 «didm A . Nhd vay mowmen phanh khing phu thude vio chiéu quay cua
binh phanh ma lue tac dung dé tao momen phanh P khong d6i. De dd lye edn thidi

dé dong phanh giam so vdi phanh Jdai tong hop.

I’hanh da1 duge st dung réng il do k€t cdu dun gian, gen nhe. ¢ théeé tao duve
maémen phanh 1én bang cich rang gor om o Trong mdy nang s dung chu yéu loai
phanh dai don gian. Tuy nhién trong mot 0 loai ean true, phanh ma duge su dung
nhiau hon do phanh dai co ciac nhuge diem =au

Phanh dai giy udn true phanh. ap luc eda dai lon bdnh phanh phan bé theo

ham ¢ va vi vay da man cua ching cing theo quv luat do.

Phanh daj coe momen phanh khong an dinh. Mot su thay ddi nho cua he 0
ma #at £ dan 161 sy thay doi l&n cta momen phanh,
Duai phanh dut s6 dan tai tai nan. Vi vay do tin eay trong s dung cia phanh

dal kém hon phanh ma.

5. Tinh toan phanh dai

Do ¢d thé tao nén momen phanh rac 1dn ma phanh dai thusng duge dat trén
true ¢d toc do thap Trong trudng hdp nay co 18 ba qua phép tinh kKifm tra phat
nhiét cua phanh ma chi tién hanh kiém tra ap Ige riéng cda dai lén banh phanh:

28

_ [HIN < [j.’] 14241
B.D

¥
” M
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Gia tri [p)] dot véi mot a6 loai vat lieu 16t dai phanh ¢8 thé tham khio o
bang 4.1.
Bang 4.1, Gia 11i [p] ddi voi phanh dai

Vat figu ! (7] kGrem?
1Am 14t dai banh phanh <l phanh ding i phanh han ché téc dé
V“Thep Gang hosc thép T 15 10
Amiang Gang hodc thép : 6 3
Phereédéd Gang hodc thép ‘
Go j Gang x l

Puang kinh banh phanh D vi chigu réng dai B duge ninh tiu digu kign (4.24)
vdi hé sd ¢ = B/D cho trude. Cd thé tham khao d&€ chon so hd cac thong sé hinh
hoge ia phanh theo mémen phanh Mp nhu sau:

My, kG.m 70- 86 140 - 160 1680 - 210 285 - 400
D, mm 200- 250 300 - 350 400 - 450 500 - T00
B, mm 70 90 90 110
£, mm 0.8 1,0 1,25 1,5
Trong lugng d&i trong (¢ can thiét dé tao momen phanh MP dugc xac dinh bang

3
mux' S

quay cda banh phanh. Ta xdc dinh G cho ca hai trugng hop nang va ha. Trong

cach xét can bang tay dbn nam ngang vdi cac luc cang dai S min 2y theo chiéu

lugng tinh toan cua d&i trong cd gia tri 1gn cua mot trong hai gia tri tim duoc.

P& tinh lye hut can thiét ciua nam cham dion khi md phanh ta ciing xét can
bang tay don ndm ngang trong trang thdi phanh md (dai phanh khong ¢o lue cang)
vai doi trong ¢ gia tri tinh toan dd xdc dinh. Luce hit tinh toan d& chon nam cham
dign co gia trj bang lve hit tim duge nhan vai hé s6 vugt til (tinh dén higu suat
va bién dang cua tay don).

Hanh trinh can thiét cia nam cham dien d&6 mo phanh la:

; ¢ 1
= A — L — ( )
1 : 2
P o m (4.25)
voi he s6 lgi dung hanh trinh m = 08 - 0,85.
Chigu day dai phanh 4 duge tinh theo sie ben kéo:
A = _i”i (4.26)

(B ndlo),
trong dd: n - $6 dinh tan trén mat cit tinh todn;
d - dudng kinh dinh tdn;

[o]; - dng sudt cho phép theo kéo, d6i vai dai thép ldt amimang

104



[cl, = 80 =+ 100 N/mm=. déi vai dai thép khang lot, tryc tiép chiv mai mon
[o], = 6O N:mm-.

Dau dai néi voi khdp ban lé trén tay don thudng cd thém vit kéo dé dieu chinh
khe ha r khi lap idt dal mon va ba trif =ai s0 ché tao ihinh 4.12,a). Diu dai kia
duge cé dinh bang c¢hot thinh 4.12.by.

Hinh 4.12. & dinh cac dav dai

bai phanh phai dim bdo dé udn cong d¢ ¢d tifp xdc tét vdi bianh phanh. Néu
dal ¢d do day 1dn @ =z 6 mm) thi nén dung hai dai mdéng ghép lai bang ban 5.
Cae mdi ghép dinh tén ding dé cd dinh dau dai (hinh 4. 12} duge tinh theo siuc

ben cat va dap vai lue tinh tedn 14 lye cang dai lan nhit S e

84.4. PHANH NON VA

PHANH DIA
__,/"’ ’/3/2
Phanh non va phanh dia la _ 27 R ——

hai loai phanh di€n hinh cuaa r -

=
N

I
4

phanh ap true. Trong cac phanh « o

nay, luc tde dung 4& tao momen

phanh ]a lue dee true do 1o xo, déi

trong hoac sdc nguai gay nén qua

hé thong tay don hodc hé truyén /
. 1
dong thay lue, khi nén. /
Sdg do tinh todan phanh non
cho & hinh 4.13. Dia ndn ngoai 2
lap bang then trén truc phanh 1.

Dia non trong 3 khéng quay va :
dich chuyén doc truc phanh vai : \_t . T
lye ép P do 16 x0 qua tay don 4,

Ban kinh trung binh ciia mat ma Hinh 4.13. So do tinh toan phank aon.
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sat I?, ldy theo yéu cau v& két cdu. Quan hé giva ban kinh ngoai va ban kinh trong
nén lay B = (1.2 + 1.6) k.

D¢ tranh ket mat ndn, goec non /7 2 phal ln hon goe ma s41 o cga cac mat tiép

Xue:
It
tg—— = 12 (4.27)
2
thuong lay 5 - 16" = 25

Late doe true ean rhier 46 tao mamen phanh yvéu cau M&’ b

R (4.28)

P 0

vai oy o= 0,9 + 0,95 . Lig¢u suatl tio don,

Chigu rong mat ndn xac <dinh theo ap lue cho phép cla mat ma sat [pl:

) S P
)3
2747, [»] =in o

Phanh dia ¢d peuvén 1¥ haan toan gidne nhu phanh ndn. Cd thé col phanh dia

- //—
P i“\\\‘.h\\.\\
T e S =

Hinh 4,13, Phunh Jia.
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la phanh ndn véi goe non 32 = 90

Phanh dia va phanh non vai mot mar ma sdt k& trén it dudge diung vi ching do
hoi e phanh P ldn. D& giam lve phanh. trong may nang thudng dung phanh dia
vl nhidgn mat ma =4t thinh 1 111,

PPhanh gom cde dia ma =it 5 khang quay va ed thé dich chuyén doe trye theo
chot dan hudng 1. Trén cic dia 5 co gan cac bé mat ma sat ¢ Cac dia thép 7 khong
cd bé mat ma =it lap hang then hoa véi tege phanh, Phanh ddng nha hee 1o xo 4
¢p cic din 5 vao ede dia 7. Phanh md nho cac nam cham disn 3 vdi ngam huar 2
gan cd dinh trén din 5 Cde bé mat ma s cg the lam viée khong co bai tron, hoi

tran bang mé hoae trong bé dau,

Ban kinh trong I?[ v bé mat ma sdt chon nhé nhat cd thd theo yéu cau kit
ciu. Ban kinh ngoai thueng lay £ = (.25 + 2.5 k. D& dam bao boi tron t6t cac
dia lam viée trong bé dau, nén Liy R - K, < 60mm,

Lue doc truc can thiet dé tio momen phanh véu cau:
p= " {1.29

trong dd: £ - =6 doi mat ma sif;
f - hé sd6 ma sat;

R, - ban kinh trung hinh. Néu coi cong do ma sdt & moi difm cua he

I
mat tiép xic nhu nhaw R, = 51R + R .

Ap lye trén he mat ma gat phai kigm tra theo cong thic:

p o= T = ['p] |430)

Ap luc cho phép cia mat 26 loai vat liéu Lrong phanh ap truc cho 6 bang 4.2

Bang 4.2. Gia 1ri ap luc cho phep [p] déi vidi phanh dp true, N/mm-

: Vat liéu ma sat J Khérg pdi tran TVBFJ tron bﬂng “ma i Trcmg bd dau |
— ‘ | L
| Kim loar trén kim loai ‘ 02 ‘ 04 ! 08 !
" VAt lidu ma sat dét hay dan trén kim loa 03 i 06 08 i
V&t lidu ma sat can ép trén kirm lgai 05 i 12
H

Bude dich chuyén cua dia ép ngoal ciang:

trong do: A- khe hd trung binh piva ede din; vdi dia e lot vat licu ma sat
= 0,75mm. vdai din kim loai khé A = 0.5hmm. vl dla kim loai lam

viee trong bé dau A = U.2mm;

i- 36 lugng dia ma sat.
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Hién ﬁay irén may nang thuang dung loai phanh dia ham bang ma phanh.
Phanh gom mot dia kim loai lap trén true phanh va yguay cong true phanh giita hai
ma phanh. CJd thé dung hai cap ma phanh dat déi xiing qua true phanh. Cac ma
phanh ép trén hai bé mar cda dia phanb nhio lue (o xo hodac Jdan dong thay lue, khi
nén. Trén hink 4.15 giai thidu phanh dia han bang ma phanh didu khi€n bing this
lue. Khi tdac dung lén ban dap phanh. dau oo ap Jdi vao khoang xylanh ¢ ddy cae
pittong 5 ép cac,ma phanh 2 lén hai mat bén cua dia [ Cac xylanh 4 cung ma
phanh dwge lién k6t khop vdi u 0 dinh 3 va nam doi xdng vé hai phia so vdi dia
! Khi ngung tac dong ién ban dap phanh. dau trong xylanh khong od dp hie va do

da dan hoi cua ma phanh ma ma phanh cing pittong tach khoi dia /1

[finh 4.15. Phanh dia ham bang ma phanh di¢u khién bang thay lyc.

Phanh dia ham bing ma phanh rat tién l¢i trong s dung vi riat Jdé kiém tra
dé mon va thay ma phanh thinh 4.15.b). Cd thé dat hai cap m4 phanh déi xdng
qua truc phanh dé giam tai trong hudng truc lén true phanh. Do bé mat dia tiép
xic voi ma phanh khong 16n, 85-90% dién tich had mat dia hd nén nd eo kha nang

thoat nhiét nhanh.

§4.5. PHANH TU DPONG

Phanh tu déng la phanh dung néi lue cda co edu d€ tao lye phanh. Luye phanh
do ca cdu tao nén thuong ta lge doe trye nén trong phanh ty dong thuimg st dung
két edu cua phanh dia hodae phanh non.
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1. Phanh tu dong vo6i mat ma sat khong tach roi

Loai phanh nay thudng dinhg trong cdc cg cu quay tay oo truyén dong truc vit
hanh vir. dac biot la trong cdc palang xich kdéo tay dung true vit. Lye déng phanh

P ia lyc chigu true caa true vit do vat nang gay nén.

Phanh tuv dong vdi mat ma sa1 khong

tach réi thinh A.L6) gom cac dia 2 va { 54 3
lap trén true vit [ bang then dan hudng, Sl

giva ching cd bdanh coe 3 lap long khong

trén moayd cua dia 2 va ¢d hai mar ma

sat véi cac dia 2 vA 4. Dia 4 co ngdng s,

tua lén vo co dinh 5 cta truyén dong
truc vit-banh vit bang § da-chan. Banh
Hinh 4.16. Phanh 1y dong vor mat ma sl

cgo 3 chi cho phep quay theo chigu nang ) _
khong tich i,

vil

Vat nang (@ gay ra momen tai trén binh vit cta be truyén, momen nay tao ra
lwe ehidu true P luon hudng to phaii sang trdi ép cie mat ma sdt khong tach rai

Khi nang val. quay tay quay cung true vit theo chizu nang vat, banh cde quay
cung vdi cide dia va true vil, con ede trugt tu de trén cac rang cua banh coc. Khi
gilt vit d trang thai treo. trong hidng vat nang giy momen tai trén hinh vit va
mémen nay tao luc chiéu true P cop chat cae dia 2 vh 4 vao bdnh cde 3. Nho lue
ma sal gitta banh cdc vdi cde din ma con cdée gt banh ede cung true vit khang cho
quay theo chiéu ha. € ha vat, ra quay tay quay theo chidu ha, b mat ma satl gitna

ciac dia va banh cde bi trugt lam vat ha xuong,
Momen tai trén banh vit do vat nang gay ra:

G D

trong dd: ¢ - tdl trong nang;
O, - duing kinh danh nghia cda tang;
a - hai sudt cha palang nang vaft:
Woe hidu sual cda pulang va lang.

Nhu vay lue chidu true do vAr nang gay trén true vit duge tinh theo cong thie:

M, @ D !
P =——= Tt i4.30
Dy. a D,

trong dd: O, - duing kinh veng tron chia cua banh vit
Mdomen tAl trén fruc vit:

M. Q.D,
M o= — Yo = T i e
i a1
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trong ddé: [ - ty sO truyén cda bd truyén truc vit-banh vit;
5, - hiéu sudt cda bd truyén true vit-banh vit.
Vay mémen phanh cin thi€él phai tao ra trén true vit la;
7.Q.D,

M =pBM_ = )
2a.

tv

S/

Vdi he s¢ an toan § = 1.2 + 1.25
Lide doe truc can thigt d& tac mdmen phanh véu ciu theo cdng thac (4.29)
M, £.Q.D

p= - _
ZRf  2ZaiRf

RO (4.32)

trong dd: Z - s6 déi mat ma sat cia phanh dia: véi sg d8 két edu trén hinh 4.16

ta ¢ 2 = 2
R - béan kinh trung binh cua mat ma =at

Muén dung luc chiéu truc P ¢ tao momen phanh yéu cau thi phai dam bao
ditu kién P =P. Tu 431 va (432" ta co

Q.D, IR NS
W2 - L AR/ A
aD,, " 2ZaiRf i
hay
P-Dpy :
— B, =1, (4.33)
2Z1Rf

néu didu kién (4.33) khéng dam bdo thi phai di®u chinh cac thong si cia phanh
dia, cu thé la ting Rf va Z,

Muodn ha vat ta phai tac dung vao tay quay dat trén truc vit moét momen theo
chiéu ha l1a

M, = Mp -M, = - DM

Nhu viay mudn ha vat ta phai tiéu hac nang lugng. Day 1a nhuge digm co ban
cua loal phanh nay. D€ gidim M, co thé diung gia tri § nhd song n&u hé s6 an toan
qud nhé (§ = 1) phanh sé khéng 8n dinh va kém an toan.

2, Phanh ty dong voi mat ma sat tach rdoi

Loai phanh nay thuéng ding cho cdce cd cdu cd bd truyén banh rang tru. Vai
dan doéng may, phanh thuong duge dat trén truc thi hai sau true déng co dé giam
anh hudng cia tai trong dong cdc phin quay dén qua trinh lam viéc cda phanh. Vi
dan dong tay, phanh thugng duge dat & true din déng. So dbd két cdu phanh tu dong

vdi mat ma sdat tach roi cho & hinh 4.17.

Phanh géom truc ¢d ren truyén déng / duge dan dong tit dong co qua mét cap
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binh ring va truyén moémen xoan qua banh rang 5 dén tang cudn cdp. Dia 2 lap
trén true bang then, dia 2 lam cung mot chi tiét vdi banh rang 5 trong cd tién ren
an khaop voi ren cia true 1. Giua cac dia 2 va 4 cd binh cde 3 1ap long khong tren
truc ! Vit v&i ren hinh thang hoae chit nhar ¢d c¢hidu ren sao cho khi nang vat,
banh rang 5 dich chuvén sang trai ep dia 4 vao banh cée. Banh cée chi cho phép

quay theo chiéu nang vat.

Khi true 1 quay theo vhiéu nang

. ) 3
vat. cac dia 2 va {1 &p chat vao banh /
, . - A< .. i F
cide tao thanh mot khoi quay cung vai : 7 £

true | d¢ nang var. Khi giv vat & trang

3 %’Wlﬂ

\ | \““ L

' ; yd‘#’ﬂﬂlfl»ﬂ

thai rreo, dudi tac dung eha trong

lugng var ndng. dia 2 va 4 vin ép chat

vao banh cde 3 va con ¢de giu cho banh

cde cung true / khong cho quay then
rhiéu ha

5
Khi true ] guay theo chiéu ha vat
vl van toc khéng dai ¢y hdnh rang 3 Ilinh 4.17. Phanh (v dong voi mal
dich chuvén sung phai tdch din 7 khoi ma st tach rai,

banh cde 4 va vat nang ha xuong du
{rong (ugng rua no Vit nang tiép tuc roi do tromg lue che dén khi van Loe gde cua
v tang dan va bang w

thi banh rang nging dich

banh rang 5 ccang chidu vai o i
chuvén sang phai vin tde gde tuong dai giva truc I va banh rang 5 bang khong!.
Van toe goe eia banh rang 5 tiép tue tang vii khi ldn hon w | nd lai dich chuyén
sang trdl ép dan din 7 vao banh cde 3 lam vin tde gde cda banh rang 5 giam, cho
d&n khi nho hun oo, no lai tach dia 4 khai hinh cde J va lap lai qua trinh trén. Nhu
vay var nang duce ha thee chu kv bap di lap lai, D& t6c dd ha duge déu ngusi ta
mit ngAn chu ki dich chuyeén cla banh vang 3 bang vong didu chinh & sao cho khe
hé giva & va hanh rang 5 nhd nhar co the

B¢ phanh lam viéc ém, mat ma sit thudng duge tra dav. Vdi co cau dan dong
may. phanh duge dat trong bé dau Trong phaanh wy déng vdi mat ma sdt tach roi,
gquing duing phanh phu thuae vao t¥ lé giua lde quan tinh cfia cae phin quay trong
cd cAdu va trong ludng vat nang quy vé true dat phanh. Trong ludng vat nang cang
nhd tht quing dudéng phanh cang lon va nguose tal. D€ piam quing dudng phanh,
trong cac ot cdu ndang dan doéng may, ngudi ta thudng dat thém phanh thugng dong
trén truc dong co dé dap tat déng nang cda ede phan quay (rong cd ciu tif truc
dong ed dén true dat phanh

Maomen xodn do vat nang gav ra trén truc dat phanh:
i, o 20

h 2u.d

trong d6: ¢ - tal wrong nang
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D - dudng kinh danh nghia cta tang (tinh dén tam cap);
@ - bdi suét caa palang nang vt
i va g, - ty 80 truyén va hiéu suat cia truyén déng tinh ti truc dat phanh
dén truc tang.
M_ chinh 1a moémen luén co xu hudang ép dia 4 vao bianh cde 3 va cAn bang voi
momen do ma sat tai dia 4 v&i banh cde 3 va ma sat tai ren vit.
M, = PfR, + Prig e + g,
trong do: £ - hé s0 ma sit gida cac dia va bianh code;
r - ban kinh trung binh cta ren vit:
£ - goc ma gdt cda ren vit p = 2 + 3 lam viéc trong binh daul;
a - gdc néng cua ren vit:
R, - bdn kinh trung binh cla bé mat ma sat gia dia 4 va bianh cdce 3
P- luc doc true d€ tao momen phanh do trong lugng vat nang gay nén.

M, Q.El.r]l

P— S .- =

= L : 4 34)
f8 + rigla + m

Qa.lf R, + rigiaep)]
Vé&i lue chigu truc P, phanh dia cé thé tac ra mémen phanh la:
M. = PfR 1\ PfR,
trong dd: R.- ban kinh trung binh cia bé mat ma sdat giiia dia 2 va banh cde 3
Vay dé phanh lam viéc duoc, phai thoa mén didgu kién sauw:
M, =z p3M,.
hay AR, + R =4l f R+ rotg tee + pi, (4.35]

val 14 hé sd an toan phanh.

3. Tay quay an toan

Quy pham quy dinh tdt ¢d cac co cdu néng quay tay phai duge trang bi tay
quay an toAn nham dam bao cho tang va tay quay khong tu quay theo chiéu ha
dudi tac dung cua trong lugng vat nang. Tay quay an toan loai moét la tay quay o
dat mét trong hal loai phanh tu dang di trinh bay 9 trén. Tay quay an toan loai
hail dugc dung trong truong hgp khi céan téc do ha vat ldn hon toe dé nang.

Tay quay an toan loai hai (hinh 4.18) gém tay quay J lién k&t bing khap xoay
vdi banh ede I. Banh cac lip long khong trén banh phanh 2 lap voi truc dan dong
cta cd cdu bang then hoace dau true vudng.

Dai phanh 7 vong quanh banh phanh c¢d mét dau gan bing chot lén banh cce
dau kia cia dai ndi vai chét 5 trén tay quay 3. Lo %o 4 nén tay don cda tay quay
3 lam phanh dai luén ddng noi ligén banh phanh 2 vi binh cde I thanh wdt khai
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Vat nang ddoge treo trén
mdace treao nhd con coc A
git banh cdc va qua
phanh dat Tuan dang giu
binh phanh cung truc cua
e cau. Khi quay tay quay
theo chiéu nang teung
chién kim dang hor con
cac foarnigr tu dou o arén
banh coc. phanh dai van
dung lam banh coc, banh
phanh cung truc guay
theo chivu nang vat. Khi
can ha vat. ta ddy tay

quay theo chiéu ha, luc

Hinh 4.18. “lay guay an 10an loar ha

ddv thing lye ndn cia 16 20 4 lam phanh dai md ra va banh phanh cung truc quay

theo chitcu ha vatr dudi tac dung cda trong [uvgny vat nang. Néu ngung diy tay quay

theo chitgu ha, 16 xo 86 dung phanh va vat nang duge ham lai. Nhu vy vit nang

ba do tic dung cda trong lugng. DE di¢u chinn tée d6 ha vat, ta tu diéu chinh e

day tay quay theo chiéu ha,

Khi ha mdc treo khdng o vt nang, néu trong lugng méc treo khong da ldn dé

thang luc can ma s3r va quan tnh trong ¢a cau. ta phai treo theém 1én mor treo

mat var nac do dé no ¢ thé ha duce Vi vay tay quay an tean loai hai thudng ding

cho toi vdi bo truyén bvinh rang tru co (9n thit do ma sat hé

Tinh toan tay quay an toan loai hai chu véu la pheép tinh phanh dai nhu da

trinh bay ¢ trén
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Chuong §

BANH XE VA RAY

§ 5.1. CAU TAO CHUNG CUA BANH XE, CUM BANH XE
VA RAY

Banh xe di chuyén trén ray dude sd dung rdng rai trong hiu hét cidc loai cin
truc va xe con cha nd. Béan than can true hoac xe con cua ngé duge dat va di chuyén
trén bdn goi tya ¢ cac banh xe di chuyén trén ray Tuy theo loai may va tai trong
ma 506 lugng banh xe trén mdai gdi tua o6 the 1a 1, 2, 3 hode 4 banh. Thong thuong
s6 luong banh xe trén mdi goi tuu khéng 1on hon bén banh vi néu nhiéu banh xe
két cAu sé phic tap va kho phan bo tat cho cde banh xe. I'ruyung hop dung 2, 3, 4
banh xe trén moét gél tya, ngudi ta lap cac banh xe ndi Li€p nhau trén cing mot
ray va d& dam bao phin bd d¢u Ldi cho cde banh xe va hé ¢d sv d6 tinh dinh, nguoi
ta dung cdu can bang hinh 5.1

Hinh 5.1. So d9 Jap diu cac banh xe 17én mdi g6i (ya bang viu can bang.

Banh xe duyc ché tao tir thép due 40, B5 hoac trong mét 86 truang hop co thé
dung thép rén, thép can. Banh xe duc bang gang xdm chi duge dung trong cac cin
truc dén déng bang tay. Bé mat fan cda bdnh xe phai duge gia cong oo khi véi do
chinh xdc vao va nhiét luyen dén do cing [ 300 - 400 song dé cung mat lian cua
banh xe phai nhé hon do cing be mat lam viée ctia ray. Déi voi banh xe c6 dudng
kinh lan, dé tiét kidgm vat lidu tat, banh xe cg thé lam «i hai phan: phan 161 lam
tif thep it cachon, phan vd ngoai lam tir thép tot va lap vdi phan 161 bang mai ghép
cd do doi, tip d nhiét dd cao

Theo cong dung, co cac bdnh xe chd déng va bi dong. Banh xe chi dong {(hinh
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2.2,a} nhén chuyén dong tit cu cdn di chuyén va nhif luc bam giita bé mat lan enaa
banh xe va ray ma cin truc hode xc con di chuyén dudge trén ray. 86 banh xe chu
dong c¢ thé la 100%. 30% hoac 256% 16ng 36 bdnh xe cia may. S6 banh xe chv déng
cang ién thi lue bam cang 16m va do trugt cia banh xe trén ray khi di chuyén cang
nho. Banh xe by dong thinh 5.2, b) la nhung banh xe tua, cd thé quay tu do quanh

truc cua nd

e i

%\“&1—\« a

7. R

Hinh 520 Cuym Ninh xe ohi dong vit bi dong,

Tuy theo loai may, cong dung va dac diém lam viée ma banh xe di chuyén trén
ray ¢¢ mat lan hinh tru thinh 3 3.a, b. di. hinh con (hinh 5.3.¢.e), ¢d mot thanh bén
thinh 5.3,b.¢r, hai thanh bén thinh 5.3, d, et hoac khong co thanh bén (hinh 5.3, a)
Ngoai cde loai trén, trang may truc con =@ dung lual banh xe ¢d mat lan cong hinh

ang trong.

Hinh 8.3 Cic loar banh xc di chuvén trén ray.

Dé dAm bac che banh xe di chuyén binh thuung trén ray khi cé 46 sal léch nhat
dinh coa duong ray va két cdu thép clia may tsai s6 ché tao va lap dat). chiéu rong
b mat lam viée cia banh xe ¢d hai thanh hén phai lon hon chigu rgng cua duong
ray 30 mm déi vdi banh xe cin tvue hinh tru; 40 mm dd1 véi banh xe can truc hinh
con va 15 - 20 vwn d6i vai banh xe di chuvén xe con. Banh s hinh cén v3i mot
thanh bén cd chitéu rédng mat lan lén hon chidu réng cla ray it nhat 30mm Banh
xe di chuyén khong cd thanh bén Lhudng ¢d mat lan hinh tru va phai duge su dung
vl con lan d& bén rvay lap trén truc thing ding & mot hoac ca hai phia clia ray
(trugng hop ding nhiéu banh xe tron maL goi lua vai cau can bang thi phai o6 con

lan & ca hai bén ray). Trén hinh 3.4 la s0 do lap dat banh xc¢ hinh tru khéng ro
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thinh bén vdi con lan & cA hai phia va 20 d6 két cau con lan. Truéng hdp dung con
lan ¢ mot phia thi hai bén ray déu dat con lan phia bén trong Khe ho giita mat
hén ray va con lan khodng 20 mi. Bianh xe di chuvén khong ¢d thanh bén vdi con
lan d bén ray ngay cang duuve s0 dung rong ral do ton thit ma sdt nha, it mén,

tudi tho cao va giam tai ivong dong tiac dung lén két cau thép cha ean truc.

Hinh 5.4, Cum bdnh xc¢ khong co thanh bén o con lan do o ¢a hai bén rav.

Cac loai hanh xe mét thanh bén ¢d mat ian hinh con thinh 5.5, a) va mat lan
cong hinh tang trang ihinh 5.5, by thuang 2
dung cho xe con chay trén ray treo chu [ 2
Mat lan hinh edn khi lam viée od sy truot
giua beé mat banh xe va bé mat tiép xuc

cha ray tren vi day la tiép xuce dusng ma

van (3¢ dai cda cac Jdi€m trén Liép xac

L

dudng khac nhau. Do dd loai bdnh xe hinh

con Ltrén ray treo chdng mon (kE cd bé mat

lam viée cua ray}). Banh xe cdé mat lan cong

hinh tang trong khi lam vigc co tiép xue =
diém nén khong bi trugt, it mon song dng Hmmh 2.5, Binh vc caa xc con

sudt tiép xuc 1é¢n hon. chay trén ray treo.
Banh =xe dude dat trén truc theo hail trugng hop

- Dat trén tryuc tam: d nam ngay trong long banh xe, truc khong quay. (ruding
hop nay co két efu gon phung lAp rap, diéu chinh, bdo dudng va sita chia khs.
Phuong an nay chi dung cho banh xe bj dong va thuing dung véi 6 truoct. Trong
may nang hau nhu khong st dung phuong an nay, chi dung han hitu trong cac cn
truc loai cii, ¢6 tai trong nho va thuiong chi dung cho bianh xe chay trén ray treo
thinh 5.5).
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- Dat trén true tam quay hoac tryae fruyen tioco cau di chuyen, True duoge Dy
vdi banh xe bang then, ¢ nam bén ngoad va thuimg dung 6 bi. Loal nay tuy két o
cong kénh hon song dé kigm tra, Ap dar, bao duong va sda ehia nén dudge dang
phé bién trong may nang. dac bidt la cac banh xe dat trén truc tam quay (loai dat
truc tiép trén truc truvén kho lap dar, sda chiua hany, Trén hinh 5.2 14 két cau cum
banh xe chu dong va bi dong Jdat 1140 1rue 1am quay vol edc 6 bi dia long cau hai

day chiu duade tai trong 1an va co kha nang tu Rt

Hinh 5.6, 0 dinh ray eén k¢t cio thp.

Trong can true st dung nhiéu Ioaj ray khiac nhau. Ray cho cén truc vi xe con
cd thé dung: ray dudng sat. ray chuyén ding, thép cdn hinh vudng hoac hinh chu
nhat cd bé mat lam viée duge nhiét huyén. Mot s0 truong hop diung ray treo la cac
thanh thép can hinh chu [ Ray dudng sat v ray chuyén dung duge ché tao tu thep
Lot e bo mat lam vidge 14 mat cong. Bay chuvén diing cho can trye be day lon va
mat tua lén nén réng cho nén nd on dinh hdn va truyén ap lue deu xuang nén hoac
dam dd cua can truc

Viée chon loai ray cho phit hop phu thude vao ché dé lam viée eia can (rue. load
banh xc di chuyén va gia tri ap lue cda banh xe lén ray. Cdce banh xe hinh con
thuing duce ding vai ray ed bd mat lam viée 13 mat cong. Banh xe hinh tru thudng
ding v ray dudng =it hoac ray chuyén ding che can true. Ray hinh vuong hoac
hinh chd nhat thutng dung cho ran truce co G trong nang nhd va khi khong co cie
toui ray chuyén dung. Cae loai can true dudng sat. cang true, cn true eang thuong
di chuyén trén ray dudng sat. Trén hinh 5.6 gidgi thid¢u mot =0 cich ¢d dinh dudng

ray lén kél chu thép cOa may cho cac loal ray khae nhau,

(Cdc kich thuge, tai trong cho phép cua banh xe va ray da duge tiéu chuan hda.
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§5.2. TINH TOAN BANH XE VA RAY

Trong tinh todn, tiy theo loai may. ché d6 lam +viée va tai trong tinh todn ma
ngudi ta chon trude loai ray va banh xe. cac kich thudce eia chang chon theo kinh
nghiém, theo bang tiéu chudni, san do ki@m tra bé mat tiép xdc gilta banh xe va
ray theo dng suidt dap. Cd hai nhdm phdi hgp hinh dang banh xe va ray: tiép xuc
duding ban dau va tiép xue didm ban diu,

Tai trong tinh toan lén banh xe thive xac dinh thew cong thue

Po=ok, P 5.1

NIhe

trong do: P - taj trong ldn nhat cd the xudt hién doi voi banh xe, xde dinh

X
cho truong hop bAt 1oi nbat dai vai bar" xe (cach xac dinh tai
trong Idn nhat lén gol tun cda tung load ¢ true cu thé gidi thicu
& phan saui

ki, - hé so tinh dén ché do lam vige cda co cdu. cho  bang 5.1,

v - hé& 56 tinh d&n sy thay ddi rda (AQ trong trong qua irinh bam viée, xac

dinh theo céng thic

e 1 :
v = —[1 + 1. 5.2)
2 Q@
(1 + 1
(r;(l

véi @ va G, la trong lugng vat nang va trong ludng can truc ké ca trong luong
thiét bi mang.

Tri 56 ¥ d6i véi can truc cho & bang 5 2

Bing 5.1. Tri 0 &

hx
Ché db lam vide koo |
S e - - S \
Dan ddng bang tay 10 |
D4n déng bing may:
. !

; ché di nhe I i1
‘ ché dd trung binh 12 I
! ché dé ning 1.4 i
| ché do rdt ndng, rdt ning lién tuc 16 i
. R |

e e e e e e

Bang 5.2. Tri 56 3 doi vdi cau trug

S | | T ! ;
i e Q.02 0.3 ‘ 0.4 0.5 ) |
L G R | o

i v 0.98 0.00 } 0.88 ‘ 086 [ 0.80 ‘

Hinh 5.7 gigi thiéu cac phudng dn phoi hep hinh dang bianh ze va ray. Cac
phuang dn duge kigm tra theo dng =uit dap nha sau

- Tiep xic dutmg (hinh 5.7, av: bianh xe kep chat tron trae vt khong the quay
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tuong d6i déi voi mat phidng vudng gdc vdi true {bdnh xe cAn true va xe con i
naol.

PE
o, = 0418 Y - = [0, (5.2
bR

trong do: 6, K - chigu réng mat ray va ban kinh banh xe;
E - modun dan héi tuong duvong,

2 | .
E= " .
E, + E,

voi £ va K, la médun dan hoi vit ligu banh xe va ray. 161 vdi hinh xe bing
thép (E = 2.1.10° N.mm-)

P
a, = 190 ~— = [al,, (5.4)

o.R

vii cac tha nguyén: P, N; b va R, mm; [o],, N/mm?=.

€) )
Hinh 5.7. Cic phuong an phdi hop hinh dang binh xe va ray.

- Tiép xuc duvng (hinh 53.7,b%; banh xe¢ quay tu do trén tryc va cd thé quay mot
goc nhd tuong doi d6i vai mat phang vubng gde vdi true (bdanh xe palang dién, banh

xe trong xe dd xich tai treo...

PE
o, = 0.342.4 /- < [ol,, (0.5)

i
bRI1OA - F . —)
b
trong dd: f - h¢ 30 ma sat caa bdinh xe trugt ngang trén ray (d6i véi thép hoae
gang trén thép 7 = 0.1).

D41 vdi banh xe bang thép

b.ROG -

el

- Tiép xuc diém thinh 5.7. c.d.e ).
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/ PE-
g, = m.\ — = I, Hh.7)
P M

trong do: p ban kinh tudng duang ldn nhat, rrdéng hop o hinh 5.7, e.d.e.f ldy

nxs
gia i 1ém han trong hai ban kinh cua cde mat tiép xuce R va

m  hé 306 phu thuodce vao tv s0 giita bdn kinh wwvong duung nhd trén ban
R r

- hoae - ruy then /i lon hon
r R

. MM
kinh tuang duany lim - -

rr
LR

hay nhd hdan rio tel =0 0 cho teong biang D03

Dsi val banh xe bang thep

i

LS LH {5.8)
Bang 3.3, Gui (1 he s i
‘ ! : i R r '
S i [ ‘ ‘ ‘ ‘ ‘
Trmax | 008 01 ;o1 | 02 03 04 DR 0A 07 ne 0e | 10
L 128 087 | 080 ‘Lcme . 08 | 0536 | 043 _Lcm.se_ 044, 042 | 040 | 0398

Cac chi tigt caa cum banh xe, tiy theo ket cau, tinh chat chiu lue ma duge tinh

todn theo cac phép tinh nhu trong "stie bon vae lidgn” va “chi tiét may”
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Phan 11

CAC CO CAU CONG TAC MAY NANG

Chuong 6

DAN VA TRUYEN PONG
CAC CO CAU MAY NANG

§6.1. CAU TAO VA NGUYEN TAC LAM VIEC CAC CO
CAU MAY NANG

1. Cau tao chung

Co hai cach phan leal cac co cdu cong tdac trén may nang: theo dang chuyén
dong eda cac chi tiét chuvén doéng do cd cdu dd tao ra, theo dang nang luogng va
ciach thide truyén nang lugng.

Trit cac mdy ndng don gian chi e mét cd cdu cong tdc, cOn phan l6n cdc may
déu dugce trang bi tu hal ¢¢ cdlu trd lén, CF thé chia ra bon loai co cdu pha hdp vai
cac dang chuyén dong ctia vat nang hoac ctia cdc chi tiét, hd phan may:

chuyén déng tinh tién theo phudng ding - ro cdu nang;

chuyén ddng tinh tién theo phuong ngang - cog ciau di chuyén;

chuyén ddng quay quanh truc thang ding - cd cau quay;

chuyén dong quay quanh truc pdm ngang - cd cdu nang cén.

Bat dau tit trang thai ding yén, sau mot thoi gian ngan hay dai, méi mot
chuyé&n dong clia may s6 k&t thuc bang cach trd lai trang thai ding yén ban dau
cua ng,

B¢ chuyén tir trang thai diing yén sang chuyén dong, can phal ¢d mat ngudn
nang lugng duge tao ra bdi thiét bi dan dong. Va ngude lai, d8 chuyén tir trang thai
chuydn dong vé ding yén, cin thigt bi phanh him. Thi&t b} ddn dong cd nhiém vu
bidn di nang ludng duge ton tai & dudi dang nao dd (vi du nhu nang lugng dién.

luc hdp dan. luc eg bip hodc tiém dn trong nhién licu. chit 16ng, khi nén v.v)
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thanh e¢g nang va truyén cho cac chi ti€t tham gia chuyén dong. Thiét bi phanh
ham ¢é nhidém vu; ldy co nang tir cac chi tigt tham gia chuyén djng, bi&n ching
thanh dang thich hop va truyén ra xung quanh dudi dang khac nhau. ¢ thue hién
cac nhiém vu trén, mét co cau cn phai eo cace thiét bi ¢d cde chiie nang hoat dong

chinh nhu sau:

- S4n sinh nang lugng: san xudt ¢0 nang tir cac ngudn nang lugng khac nhau.
(Cac thiét bi cha cd cdu thue hién wic chde nang nay la dong co dién, déng co dot
trong, dong co thuy luc. dong ca khi nén. tay quay. don bdy. thi&l bi phanh (co,
ditn, thuy lucr. Cac thidt by trén duge goi la thigr by dan dong.

- Truyén nang lugng: bi€n ddi co nang thanh nang lugng truyén thich hop, didgu
khi€n va phan phéi nang lugng truveén dd Cde cum két cdu eta cd cau dam nhan
chifc nang nay goi la hé théng truyén dong. Cd ba dang truyén dong khac nhau,
truyén dang co khi (vi du hop giam toc, true, khap ndi v.vo, truyén dong dign (may
phat, day dan, dong col, truyén dong thuy hre thom. dudng 6ng ddn. dong co thiy
luey,

- Chuyén giao nang ldgng: hudng co nang vao chi tidt tham gia chuyé&n dong.
Cac chi tift may thain gia nhiém vu nayv nhv tang. puly «cho cap va bang chuyén),
banh xich (cho xich), banh rang icho vanh rang co cdu quay, thanh rang...), banh
xe icho ray, duing di chuyén) va xylanh thay lgc (cho chuy&n déng tinh (ié€n).

Ngoai cdac thigt bi dam nhan ba chuc nang trén. mdt cd cdu can phai co cac

thiét bi didu khién, an toan. 0 dir vi két cAu kim loai lam khung bhé da

Dai bo phan cdc mdy nang lam viée trong pham vi hep hoae di chuvén trén maot
duding ray cd dinh, do vay. si dung nang luang dien lay tir ludi dién 1a thich hop
St dung nang lugng dién con cho phep cap dién dén tiung cd cadu cia may mdt cach
dé dang. Cdc may di dong ty do nhu; can truc otoH. cAn true banh lop. banh xich,
duge dan dong bang dong co d6t trong. Hé thong truyén dong sau dong co dan dong
d cAc may nay cg nhiém vu bign d0i nang lugng. va phan phdi nang lugng dén cac
cd cdu, ching dude didn dong chung b
mdt dong co. Trén hinh 6.1, thé hién ba
dang truyén dong cad ban. M&i mot loal cd
mat dac tinh, mot pham vi ding dung riéng.
Chi tieu dé lua chon loai hé théng truyén
déng la

- Cac thong sd lam viéc nhu: cong oM )
sudt, téc dé, dac tinh diéu khién, dac tinh % j"

dong luc hoc, khd nang qua tai, méi Hinh 6.1. So do h¢ thong truyén dong
trudng, kha nang tu dong hda (Vi du cho c¢o cdu ndng):
ap Co khiz by Dien: o) Thuy ldc.
ML dong co dicn: Ge- hop giam (6¢;
T- tang cuon cap: DM - dong co diczen;
(- may phat.

Cdce chi tiéu vé kinh t& nhu: khéi
luong, gia thanh, chi phi san xudt, d¢ tin
ciy, chi phi cho baec dudng sia chia may.
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Truyén dong co khi cd cdu tao don gidn. khong ¢6 véu cau cau vé chuyén mon
trong van hanh. bao dudng, suia chita. Nhuae diem 1a cd khéi lugng lon, khd thue
hien viéc phan phéi nang lugng d¢n cac noi xa déng co din dong. Tuy vay truyen
dong co khi van duge sit dung rong rai irén mayv nang.

Linh vue dp dung chu yéu caa truyén déng dién va thay luc 14 trén cdc may
nang duce dan dong bai dong co dot trong. Do nhigdu lan bién déi nang luyng nén
chi phi trong cae dang truven dong niy tang cao, hiéu suit truyén dong chung
giam. Tuy nhicn viee phan phodi nang luong duge thue hién mot cdch d4é dang dén
moi vi tri trén may, Cung vai cie bude tign bé trong vide phidt trién cac chi tiét
¢ia truyén dong thay lue. vai the tich va khei luong nhd, cang nhu kha nang diéu
khién va didu chinh chinh xdc, truyén dong thiy liuc cing véi truyén dan ddng dién

cd khi ngay cang duge tng dung rong rai trén may ning.

Dé ditu khién su hoat déng cua cac cod cdu, ngudi ta thuirng s dung Jdieu khién
e khio dién. thay lue hoae phdai hop gita ching vdi nhauw. Bién va digu khign dién
duge st dung nhieu nhat. Khi dan dong bang dang co dot trong, si dung diéu khién
od khi va thay luc.

2. Trang thai lam viéc va cach thic lam viéc cua
mét co cau

Cac Iye can chuyén dong trén may nang nhu: trong luc. Ive ma sat, lye pgid v.ov
khéng thay déi hoac thay do6i rat it khi van tée cua cac chi tiél tham gia chuyén
déng thay dai Bdi vay co thé coi, tri 88 cda mémen can M, ¢ thigt bi dan doéng la
khong doi trong sudt mot chu ky lam vige Hink 6.2 mb ta Elufﬁmg dac tinh tinh caa

off PAY MAY nAng (momen ¢an va oong sut

Ly
z , i
Phenk Chuyén dgng -
- dng - ndng
- di chuyén di chuyén
—_ M
Chuyén Téng Phanh :
- ha -hyg
Hinh 6.2, Dudng dac unh tinh cva - di chuyén ngudc | ~df chuyén ngugc
cud Co clle mdy ndag: . .
) , . faré far
a) Co cdu nang: by Co ciu di o
2 - = N . 3 4
Chuyén: o) "lrang thar fam viée trong
" -

mat phing wa do. <)

() co cdu nang rhinh 6-2.a), trong lugng vat nang khong phu thuge vao hudng
chuyén dong. Néu huong chuyén dong cia cg edu nguge lai thi thé nang dudce giai
phing, cong sudt dan dong mang gia tri am.

O co cdu di chuvén (hinh 6.2.b), Ly ma sat thay dai dau khi hudng chuyén
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dong thay déi, do vay momen can M cing d6i ddu. Cong sudt ddn dong luén mang
gia tri dueng. Diéu nay cing dude dp dung cho lue can do giv gay ra (dudng chim
gach). Khi khdi déng, vat ti trang thdi ding yén sang chuyvén dang. mémen can la

Ién nhat, vi hé 30 ma sat tinh luon 16n hon hé s ma sat déng.

Treén hinh 6.2, méi mot trang that lam viée cda cg cdu duwdge méd ta trong maol
gde cia mat phang toa da thinh 6 200,

Tuong tu, ta ¢d th¢ suy luan cho cae oo cau khae: vida: momen can trong cd
¢iu nang ha can luon thay Joi. phu thuoe vao goe nghiéng ean. hoac trong g cdu

quay. phu thude vao grc guay eda phan guay.

Mét cd cau cong tac vd cac trang that lam viée tinh (whuyén déng &n - dinh,
nghiv va dong (md may, phanhi Dua vau dutng biéu dién mei quan hé gita thdi
gian va momen d cac trang thal lam viee hoac cac pha lam viee cia mat cg ciu,
ngudi ta cd thé phan cach thue lam viée eua co edu ra lam hai loai dién hinh sau:
lam viéc dal han va lam viée ngan han lap lai flaw viee theo chu ko,

Lam viéc dai han eo thai gian lam viée 6o dinh ldn hun rat nhiéu so vdi
th#i gian lam viéc khong én dinh imo may. phanhy Khi nay mady dien dat
duge sy can bang vée nhigr Cach thue lam viée nay chi ed § cae may van
chuyén lién tue.

Lam viéc ngan han lap lai co thoi gian lam viée on dinh so vdi phan thai
gian con lai ca mot gqua trinh lam viee 1a khong lon. Su chdt tal vé co va nhiat
trong qua trinh md mdy v phanh co dnh hitdng {dn dén s chAat tdi chung cua
ed cdu. Cae may dién khong dat duge su can bang vé nhiét. Cach thie lam viée
nay con goi li lam viée theo chu ky Ciae ed cAu miy nang déu |am viéc theo
dang nay.

Cdc cg cdu lam vige ngan han lap lai thyc hitn cac chu kv lam vie: kd tidp
nhau véi bén pha lam viée dac trung: md mayv. lam viée on dinh, phanh, ding
{nghi).

D& don gian hoa trong tinh toan: gia thist:

- mémen ran M va tde do chuyén dong én dinh V|, hoace toc do goe o 1la mat
dai lugng kheng déi:

- gla toe dai @ hoac gia 160 gde ¢ iy gia tri trung binh khong déi;

- mémen md may M _ va momen phanh M, ©o gia tri khong déi.

Véi gid thigt trén, co thé bitu dicn gan dung mol quan hé gita cde dai lugng
lam viéc va thai gian thinh 6.3).

Dé danh gia cugng do lam viee cia cd cav hoae cda may dién, nguoi ta su dung
ty so CH,

ChD% =-- S luo, 9 6.1
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trong do: ¢ - thdi gian caa mot

g
a
chu ky lam viée — _1
cua ¢d cdu hoae
may dién.  Ng 1 .
. " . t
bang thai gian ‘ “
. n . ph
lam viée ¢ cong
|
véi  thai  gian ! i 1 -
ding ¢ . N
T = e H U ] ;
Thti gian lam viee ¢, bao !
" N g . o h . & T i _//
gom thoi gian lam viée 6n | \ !
dinh 7z , va thoi gian md may ‘ ‘ \
|
¢, cing nhu thdi gian phanh | l |
T
ILpn' : ‘ ‘ t
b= by bt H ! i |
v T fud iH ph i I
X o » . \Mm
Cudang d6 lam vide clia co | M, |
cdt dude xac dinh nhu sau: |
t-
TS I S S \ Mo
1 i 2
CDo = o m ph . -
t(\l‘ +'i'lm + fph + td
Cuong do lam viéc cua Py L
may dién \ .
A S S N ‘ |
cp = ™ Pl tm tog (t4) toh!  t4
- i v
fog Fio T thy “ ‘L

i Y t.
(6.2) ,Pf ek Fi

khi dung phanh co khi thi
(\tph_b = 0,

Hinh 6.3. Duong biéu dién cic thong so lam viéc-
thoi gian cda co cdu nang.

$6.2. DONG CO VA CAC PHUONG PHAP DIEU KHIEN
PONG CO

bé lam ngudn din dong cho mdy nang, cd thé sit dung cic dang nang luong
khic nhau. Dong ca la mét bo phin quan trong clia bit ¢d mdt co cdu cong tdc nao
trén may nang. Nd bi&n déi cAc ngubn nang lugng dién, hea hoc hoac thay lue sang
cd nang. Cd nhidu loai dong co va phuong phap digu khién ching. Trong phan nay
chi d& cip dén cdc loai déng eco va phuong phdp didu khifn duge st dung nhigdu
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trén may nang, ma chu yé&u la ba loai: dong cu dién, dong <o d6t trong va dong cu
thay lue,

1. Bong co dién

So voi cac loai dong co khae, dong co dién ¢d uvu diem la: dé tin cay khi s
dung va tinh kinh t& cao hon. No phit hop vai cde dang chét tai khac nhau, co kha
nang qud tai, didu khifn toc d6 bang thigt bi tdong d0i don gian, e thé thay ddi

chiéu quay.

a) Cdu tuo chung va cic thing so chia véu cuu ding co dién

He thang ludi dien duage lien két gida cde ldnh thd v6i nhau va nam trén mot
dia ban rong lén. Hién nay & Chau Au va nhidu nude khac trén thé gidi (ké ca nudce
ta) déu s17 dung ludi dién 6 tan s6 50Hz. trong khi do cac rude nhu Anh, My, Nhat
s11 dung ludi dien 601z, O Nga va My con o6 ca ludi dién mde chidu.

Tuong dng vdi hai loai dong dién mol chitu va xoay chiéu, ¢6 hai nhém chinh
ctua déng co dién la: dong co dién mot chidu va ddng ca xoay chidgu. Dong co dién
xoay chidu lai chia ra lam hai loai: dong ed véto long soc va déng ed roto day cudn.
Péng cu dién mot chitu gom ba loal: kich thich song song. kich thich ndéi tigp va kich
thich hén hgp. Cdc théng s6 dac trung cia cdc eai déng cd cho trong bang 6 1.

S0 vai dong co dién mot chitu khi cung cong sudt, th dong co dien xoay chidu
¢ kich thude va trong luong nhd. gia thanh thap. efiu tao don gian va d6 tin cay
cao han, vi vay né duge sit dung rong rai. Neuoe lai, déng co dién mot chidgu ¢ kha
ning diéu khién cao han.

bé kinh &, vdi dong co co

cdbng sudt cang cao thi st dung

dién ap cang cao. Vi du: déng cd
c6 cong sudt dén 100kW su
dung dién dp 380V, ti 100kW
dén 500kW dung dién ap 660V,
tir H00 dén 1000kW dung dién
ap 6kV, con > 1000kW dung
dén 10kV.

d)

D& tién lgi trong viée bd tri
va c6 dinh dong cu trén be may,
Hinh 6.4. Cic phaang an ho 1ri
dong ¢ trén be may:
a) Co dinh dong co bing chan dé;
by €0 dinh dong co bang mat bich, ddnpg co dai
vo bao vé che chin nude, vat la pam ngang: ¢) CF dinh bing ¢ chan d¢ va mat
lot vao phia trong. bich; dy C& dinh dong co bing mat bich, dong co
dat duing,

ngudi ta ché tao dong co ¢o cdc
dang nhu & hinh 6.4, Dang co
dién thuang cd hai dan trye, ed
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Dong co dién xoay chidu 6 cau tao Jon gian. gin thanh ré duge su dung rong
tal trén may nang ma ¢ do khong doi hal phal difu chinh toc do moét cach chinh
xac. Cde ddng co chuvén dung rrén sy nang oo kb nang qui tai cao, mémen mo

may lon. lam viée dam ban trong dien kicn dong md may lion tue

Trong qua trinh khoi dong, momen cia dong ed lang sie thay 481 gia tri i
mémen mé may M dén gia 1 mémen danh nghia M hinh 6.5 Dé xae dinh
thoi gian khdl ddng. trong trudng nop nay ngudai ta dong momen md may trung

binh co gia tri

M= 07 = 08 M

LR RFEAN

Do dién thé cia ludl dac dong nhica va ed thé giam con 25 gia tr] danh nghia,
ma momen dong cd khong
dong bo bai ty ¢ vai hinh
phudng dien thé, nén dé vo o
cdn ed the hoat dong binh
thuong, vai déng oo long
soC, mdmen CAn cua cd ciu

trén true dong co khi mo

may khong vudi qua
oRE S
0,85°M

. . . . inh 6.5 Puc tinh coa done cov 1one soc.

Trén cd cdu nang khi hE Due tinh caa dong ca dang soc
ha vat, dong co lam vife o ch® d9 phanh may phat. Trén hinh 6.5 ta thay trong
khoang lam vice tu x, déu n 100 0 dong eo gan nhie khang phu thuoce tai Vi
vay, 1oc 40 ha vat vai dong ca Long =i chi 1du han toe do nang 6- 5%

Dé¢ thay déi toc do dong e [dng «oe i the thay dai tan =0 ludi dién. thay doi
dién ap. thay doi =5 doi cue vy

Thay déi tan so ludi dién do gia i thiet bi cao nén hien chi ap dung & déng
cd co cdng sudt « 20 kW. Khoang dicu chinh tde do dat 1:0.1 «0.025) thinh 6.6.a)

Thay Jd6i o 46 bang cach giawm disn &ap vac eann diay kich thich., Tae do dong
bo w_va hé 36 truct S khang d6i, momen md may va momen max giam thinh 6.6,b).
Do ton that nhiét cao nén phucng phap dicu khien nay khong duoe st dung & may
nang (thue t& nd chi dude 4p dung ¢ trusnge hdp thay d8i cach Jddu sao va tam giae

Digu chinh 8¢ do bang cach thay A8] 30 doi cue thinkh 6.6.¢) cd the cho 2 dén
4 cép toe 4. Thudng gap dong ea oo 2 cip tee do Ngoat 160 do binh thuong, dang
rd con cd them toe do eham ecd gid tri bang 120 133 hoae L4 toe do kia.

Dé dua déng cdg tong soe vao trang thai lug viée. ngudi ta noi trde tiép dong
co vai ludi dién, Trong trudng hop nay dong diéen ma may 1én, gay sut ap. D& giam
dong md may vA momen ma may, dan 1ién ngudi ta Jua dién vao cuén day kich
thich vai dién dp nha iddu sao), sau khi dong o dat duge toc dé can thi chuyén

sang dign 4p ldn !dau tam grae) Momen lan nhdt se glam com 13 so véi gia tri
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dinh mtc thinh 6.7.a)

Dong co khong dong bo kidu day cusn cd mach phan tng duge ndi ngin mach
vt nhau ngay sau ed gdp hodic qua dién 1r¢ ngoai. Gia thanh dong co nay thudng
ldn hon 1.3 lan dong co lang sce clng loni Dudng dac tinh o thé thay ddi trong
khoang rong va dé thich hop vai véu cau lam viee. Gidng nhd déng co long sdc,
déng cd diy cudén 6 thé ditu khifn bang cach thay d6i tan sé fudgi dién, dién dp
cuon day kich thich Ngoai ra con cho phép viée thyc hién dieu chinh t6e d6 bang
cach thay déi dién 1rd trong mach phan ing Canyg tang dién trd trong mach phin
ung, voi cung momen thi tde do dong cu cang giam thinh 6.6,d). Thay dai tac do
bang cach dung dién trdé phu ndéi vao mach phan ung nhu trén s& gay tén that nhiét
trén dién trd phu rdt lan. ngoai ra domg cd lam vige bi néng. Cang bing cach nay
cé the khoi dong dong co day cudn mdt ciach em hon so vai khi dung déng o long
s6c déng mo may thdp hon Viée thay dai dién trd (chuyén tit dudng dac tinh nay

Hinh 6.6, Duc tinh ¢ via dong co xoay chifu:
a) Bacy khidn 160 dd bang thay d6i tan s06: by Dicu kiidn (0 do bing thay Jdi digén
ap; ¢) Dieu Khién toc do bang thay doi <6 ddv oye; dy Dice khidn 1oc do bang cach
thay déi dicn trd phu O dong co diy cuin,

sang dudng dac tinh khdc) duge ti€n hanh bing tay hoac ty déng Dong co duge
khai dong dau tién theo dudng dac tinh [ (hinh 6.7.b) v8i mémen ban dau M, =
(1.6 + 2.00M, Sau khi dat 16c d6 n tudng tfding vii momen M| = 1.2M . déng co
duge chuyén sang dudng dac tinh 2. Trén duitng 2 dat toc 4o ny va trén dudng 3
dat toc dé n,. Thai diém chuyén la lue gig tri momen giam dén khoang bing M,
O toc do ny. tat ca cde dién trd khoi dong sé duye cat khoi mach réto, dong co sé
hoat dong theo dudng dac tinh ty nhién 4, dat téc 4o danh nghia n,,, tudng dng

momen tai bang M, .

Nbhu vay momen md mdy trung bich cta dong co day cudn trong trudng hap
nay co gia tei
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1
M, = 5 M+ M),
Dong eo day cufn duge ding ph8 bigén nhit trén may nang so voi cdc loai dong
co dien khde.

Dong co dign mot chigu dude s dung trén cac cd cdu doi hoi cao vé didu khién
téc 44 d€ dam bdo chuyén ddng mat cdach chinh xdc. Dién ép clha cidc loai déng co
nay thuéng dung 1a 24, 220 {240}, 600 va 1200V. Dac tinh cua déng co phu thute

vao cach mée cuén day kich thich. f
72

a) b}

Hinh 6.7, Cic duong dic tinh md may cha dong co diy cudn va 10ng so:
a) MO may dong co 18ng soc bang cach thay d6i dien ap:
b} Mo mdy dong co day cubn bang cach thay d6i dién 1rd phy.

bang co mét chidu kich thich song song c6 cudn kich thich ddu song song vai
mach phAn dng Tir trudng kich thich duge tao ra la hiang s8 va téc d9 cua dong
co gan nhu khang phu thubdc vao dong cua mach phan ing ciing nhu vao tai (xem
hinh bang 6.1). Loai déng co nay thudng dung d€ din dong cd cdu di chuyén va ca
cdu quay cing hhu & co cfu nang cd yéu cu dam bao téc do tuong d6i dn dinh,

bong co kich thich n6i tiép co cudn day kich thich va phan Jdng duge ddu ndi
tiép vdi nhau. Dudng dac tinh (bang 6.1} cho thdy téc d¢ déng co thay d8i nhidu
khi tai thay dfi. Vdi tail nhd, dong co o toc do cao, do dd tang duge nang sudt lam
vige cua may.

Déng eo kich thich hén hgp ed dac tinh trung gian gita kich thich ndi tigp va
song song. Nd dudc sd dung trong cde trudng hop cé yéu ciu momen khdi dong lon
va dac tinh m&m, ma ¢ do khong thé ding dong co kich thich n&i tiép. Vi du nhiing
may khi lam viée ¢d lic moémen tai co thé gin bang khong. Khi nay d dong co kich
thich né&i tiép, t6c d6 déng co tang vot gdp 2 - 3,5 lan gia tri danh nghia.

Dé ditu khi€n dong co, thudng dung cdc phuong phdap didu khién bang dién ap
va bang dien tra.

Pitu khi€n bing dién 4p cda phin itng bAng mot thigt bi thich hap, vi du nhu
may phdt mat chidu, Khodng digu khidn cd thé dat 1dn nhat 1a 1:0,02, thue t& chi
s dung 1:0,56 do kha nang thodt nhiét d dgng co ity lam mat sé giam nhigu khi téc
dd qua thip.
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bicu khién bang dién trd: nhd dua dién trd phu vao mach phan iing sé lam dién
ap giam. Do dién trd phu lam tang mic dé sut ap, nén dién ap phin dng va cudng
d6 dong dién phu thudc nhiéu vao tai. Dusng dac tinh mém hon. Hiéu sudt giam
ddng ké. O dién trd phu cd t6n that nhiét lon.

b} Chen déng co dién

Loai dong co, cau tao. cap bao vé v.v. duge chon thich hgp theo diéu kign lam
viee thuc t& D6 1dn cua dong co phal ddm bdo momen quay lén nhédt da d€ khai
dong co cdu voi gia tée cho trude. Dong cu khéng bi ndng qud giéi han cho phép ¢
ditdu kién lam viéc xdu nhat. Cong sudt dong cog khong duge chon qua lon sé& gay ra
gia tdc md may lon va khong kinh 1€

Phin lon dong co duge ché tao theo hai ché do lam viée sau: lam vide dai han
va lam viée ngan han ldap lai. Théng s0 co ban dac trung cho ché do lam viéc ngan
han lap laf la cuding do chay déng co CD%. Cac gia tri tiéu chuan coa CD% guy
dinh la 15, 25, 40, 60%. Thoi gian chu k¥ lam viéc cua dong co khong qua 10 ph.

Vi co cau lam viéc 6 ché do dai han ¢d momen cin tinh M, la mot hang s0
thinh 6 .8.4). ta phai chon ddng cu theo didu kién.

N, z N, (6.3)
trong dd cdng sudt cdn tinh
r "Ml'nd\ . .
N, = . kW, (6.4)
9550

Trong c¢ong thie (6.4, M tinh bang Nm, n,_ tinh bang vg/ph. Khi tai trong
thay ddi theo chu ky thirh 6.8b) va trong mot chu ki lam viée ena co cdu, mide do
chat tai eo theé khac nhau, thi mic do tidu hao nang luong ung vai mdi mue tai M,
trong khoang thoi gian ¢ sé khiec nhau va gay phat nhiét khac nhau d4i voi dong
cd. Do vay, khi tinh chon dong eo lam viée ¢ ché d6 dai han o6 miic tai thay déi
theo chu ky, ngudi ta thuong s dung thong s6 momen tiong duang, cd gia tri
khomg d6i trong sudt chu ky lam viée, va tudng duong voi chd dé gia tai thue té vo
mat tiéu hao nang lugng va phat nhiét dong co.

Mdamen tuong dudng trong trudng hop thai gian chu ky nho hon thai gian chu
ky cho phép

h
M = — Y Mt (6.5)

k
i t, =1 < 10 ph.

| l
Béng co dude chon theo cong sudt tuong dudng
AI(LI : nd(,‘

Ny = ———= | kW, 6.6)
9550
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Cudi cing cin ki€m tra kha nang qud tdi cia déng co theo céng thuc
max M = (08 + 0,850 e M i (6.7}

trong dd¢: max M - mdmen tai ldn nhat tac dong lén dAu truc dong co, thudng
duge xac dinh dng véi muc tai 16n nhat;

¥max -~ h& €6 moémen cuc dai.
M
M n
n My
ncfc lnH]
=
tod .
aj
M

an
M

LT

s

My

t
to 1] | tag | et tek/ 4 tek/ 4 |
i Il}_ T
tvd tck R
c)

Hinhk 6.8. Bidu do chat a1 dong co ding trén mady nang chuyén:
a) Ch&€ d6 dai han, tai khong doi; by Ché d6 dai han, tai thay d6i theo cho ky;
¢) Ngin han lap lai, th thay d6i trong mot chu k.

Khi co cdu lam viée & ché d9 ngdn han lap lai, eac bude chon déng co duge tién
hanh nhu sau

1. Chon déng cd cian cd vao edng suit ecdn tinh va ché do lam viée cla co cdu,
cu th& 1& cudng 46 su dung thuc t& CD%. Thudhg chon dong co ed edng suit danh
nghia 10n hon hoac bang cong suit can tinh yéu ciu. Riéng d6i véi co cdu nang, do
tai thay ddi it khi dat tai dinh mide, nén cd thé chon x4p xi nhd hon.

Ddi voi cu cdu nang vAat va niing cédn, cdng sudt yéu cAu duge xac dinh theo
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cong thye (6.4 hoiac (661 ¢} ed edu di chuyén va cd cAu quay, do thanh phan
momen can dang of gid tri kha lon, nén cong suat dong co din dong duge tinh theo
momen can tinh va dong:

N = R s P 6.8
9350.00.6 = 0.Thy
trong do: M- mdmen cin dong trén truc dong co trong thii ky md may.

Khi cuting d6 CD% caa dong cd dude chon khae véi CD% thuc té, co thé xae
dinh cang suat thue t¢ gquy déi vé CI% coa dong ca nhu sau
Ny o= N P (6.9)
Moy T oY cn e
trong do: Ny - cong sudt quy dél ve cuimg do CD caa dong co;
N_ - cong suat thye t& dng voi cudng dé thue té CD .

2 Kiém tra dong co sau khi chon sa b

Kitm tra qua tai theo cong thae (6.7)

Kiem tra thisi gian md mdy vhoae gia toc md may): thaol gian md may duoc
xdc dinh voi gia thidt la gin tdc md may 12 hing 6, tri s6 luc can tinh khong thay
ddi trong thoi gian md may va moémen md may ldy gid tri trung binh. Cac cang
thite tinh toin va phudng phap kidm tra dong co vé momen md may, nham dam
bao gia toc khai déng trong gidi han cho phép, trinh bay trong chugng 7.

- Ki€m tra theo diéu kién phat nhigt caa déng co.

Budéc kiédm tra nay chi 4p dung cho rac cg ciu Iam viee véi mide tai thay déi
thinh 6.8,c) va cong suat déng co khi chon 30 bd @ bude 1 xAp xi nhd hon coéng susdt
véu cau.

Mémen tuong duong con goi 1a momen trung binh binh phuong), duge xdc dinh
theo cdng thue

2 2
Mo Xt o+ IM- ¢
M[L‘I =

(6.10)
f L+ ZE o+ op Rt

trong dd: f- hé s0 ké dén sy suy giam digu kién lam mdt khi md mdy va phanh

1+ B
p=—
9

A

#, - he =6 ké dén anh hudng cla diéu kién lam mat. § = 0,25 + 0.35

cho dong co dé hd v ddng co ¢d vO bao vo vai quat gid wrén truc
B, = 0,3 = 000 cho ddng co vdi vo cd gan thoiat nhiét. thoi gic tir ngoai;
g, = U7 + 0,98 cho dong co dé kin;

M - mémen m¢é mdy trung binh cia dong co;
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Z¢,, - tong thdl gian mé may co edu véi ciac muc tai khdc nhau;

X2 téng thoi gian ding may;
M, t- cac miic momen cin tinh va thai pian chuyén dong on dinh vai
cac muc 1di nay.
Trong phép tinh niy. cung nhu trong tinh toan qud trinh md may ndi chung,

momen md nay trung binh dude fay theo (6,11,

M= M (6.11)

oY Ui

trong dg: 4, hé s6 qua tal md may trung binh:

M

i, - momen danh nghia rua dong e,
L
Cing cd thé dung cac gid tri momen md may trutg binh M - cho @ bang 6.2,

CoHng suat twang duony (eong sudt trung binh binh phugng) trong thoi gian mot

chu ky. ¢d tinh ca thoi gian md may duge tinh theo 6.6y
Céng suat tyong dudng unyg voi cuimg do tiéu chudn tinh theo (6.9,

Cong suit tudng duong phai dam bac nhd hdn heae bang cong sudt dong co da
chon 30 b 0 bude L.

Bang 6.2, Momen mad mav trung binh coa dong co

: 7 o Loai déng cd dién 1 .

|‘ Dong ©o ba pha day cubn ‘ (5 - 1EM/,
Dong cd ba pha I1dng séc (07 - 08M, 4.

. |

Déng ¢ mbt chiéu kich thich song song : 17 - 186, i

Déng co Mot chigu kich thich ndi tiép e - 201,

Déng cd mat chiéu kich thich han hdp (08 -9,

R - v o

2, Pong co dét trong

Pong co dat trong co nhiém vu chuyén nang lugng nhiét nhd dat ehay nhicn
litu sang cd nang No heat dong khong phu thuoc vao ngudn cung cap nang lugng
LU bén ngoai nén la ngudn dong lue chu véu cho cac loai can true hoat déng o
nhitng nui xa ludi dién, co yvéu chu di dong cae vi pham vi hoat donyg lgn. Vi du:
can truc banh 1&p, can rrue banh xich. can true 016, Dong cd d6t trong bac gom
hai loal: déng co diézen va dong cg xang. Sy khdc biat gitda hai loal dong co nay la
ty 50 nén ¢, cach hoa tron hdn hgp khi - nhién liéu va each danh Lin Cie thong
50 ¢¢ ban c¢da dong co dat trong cho trang bang 6.3.

Qua bang ching ta thay dong co diezen lam viéc bang nhién licu ré hon, lugng
titu hao nhien liéu it hon so véi dong co xang nén duge ding nhidu hon, mae da
nang va gia thanh cao hun. Linh vue dp dung chn yéu efia dong co diézen (4 & cic

MAY €0 cong sudt cao va hé s6 st dung trong nam cac.
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Bang .3, Ciae thang <o bin aua dong ¢o dot Trong

:l'hmg 5] . 2N vy Oong Vuﬂo ®&ng ‘ i Q6ng cd diézen -
i 7[)6r1g cd - S 7} 7 -
P e «6 nen 6 - 1 ‘ 12) 6 - 24 ;
- Tac dd quay trus khuyu vgph 4500 - 8OO0 ; 1200 - 5000 i
The d40 quay kh khdl dang vgiph 40 - 80 j (60} 100 - 200 |
Hieu sudt 018 - 0.33 ‘ 035 - 045 i
'L Muc tigs hao nhign bé g Vih 315 . 550 ‘ 210 - 285 e
S Nhigt dd kb xa e 800 550
- Ty 30 céng sua? va kb ;
luong rugdy wq Ky 13- 60 WM i
Nridn fiey : ‘
- Ving rhidd da sdi C 40 - 200 i 170 - 350 ‘
- Khdi IWgng riéng g.om® ‘ 072 - 074 i 082 - 084
- Nmét a6 dong dac ‘ “C 30 - 50 i A0+ 230
! Chi w0 ootan |ROZy 1 85 - 98 i -
- Che 86 cetan (Caz) ; - i 45 - &0

So vai dong o dién thi déng cg dot {trong ¢ mot 30 duw diem nhu: khoi lugng
khong lén, pham vi didu chinh toce do khd rong (2- 2.5 lan), khong phu thuoe vao
vige cap nang luong tie bén ngoai Nhuoe diém la: khong thé dao chigu quay tryc
tisp. khong oo khi nang gqua tai néen khong thé khdi dong dong co khi co tal Déng
co dot trong con doi hél eao 6 chat Tugng nhién licu v chi phi ky thuat cho gua

trinh van hanh

D¢ chon dong co dor rrong cho sy nang, vdn can vd vao dang ket ciu, wich
Iam wit va cong sual cus dong coo Neu tal mot ¢hd ma s dung nhigu may cling
lizm viée thi nén thdng nhit chon mt luai dong co dF giam chi phi van hanh may.
Cae dong co dot trong oo cang ~uat dén 250 kW thudong duge ché tao tu 4 dén 12
svlanh. lam mat bang nude, mat s0 cd thé lam mdt bang khong khi. Cong suit
danh nghia cua déng co duge xic dinh it cong sudt can thidt dé dan dong cdce ca
ciu trén may va hiéu suat cua hé thong truyén dong. Khi nay ean phai khang dinh
su lam viée phéi hop gida cie g caw cda may lam viée dong thal gita 2 dén 3 g
cdu mot luer dan dén cong suat ticu hao s6 Idn han so vol tirng co cau lam viée
riéng lé. Dé dam biao kha nang lam viee khi mon. chi nén tnh voi 50 vong quay
bang 0.7- 0,8, mémen va cong swat bang 0.65- 0,75 gia trvi 1dn nhat caa dong co da
cho theo duiing dac tinh cia no. Khi chon dong cu. can chi ¥ sae cho phit hgp vai
digu kién lam vice thue ¢ nhu: divtu kien moi truong inhidt 46, dé dm, kha nang
nap khi. khd nang thoat khi thai. kha nang bé wri déng cd trén may. Can thiét k&
hé thong san d# ding co phi hep, teinh rung dong khi dong eo lam vige. Co thé dung
cde dém dan hoi bang cao su. Dé wranh gy cong hudng, § dong co ¢d toe do cao, tan
s0 dao dong rieng cia ca hé thong phid nhé hon 1/2 tan 56 kich thich. Cic dong co od

woc do thap thi tan sé dao dong coa hé thong cd thé eao hon tan =6 kich thich.



Sau khi chon dong cd, cian thigt chon va thist ké he thong dieu khién, cac thiél
bi phy nhu: bf loe, thigt bi thong khdi xa. dudng lam mat v.v

Trong ecde mdy nang dan dong bang dong cuo dat treng. bo phan truyén dong oo
khi thuang khd phue tap vi phai co dv cae bo v hopo ddo chiew quay va truyvén déng
dén fimg co cdu cua mday. DE tranh tat may khy qua 1al vaocal thién dutng déac tinh
dang ca, true déng co dudge nal vai co cau truyin dong thong qua khop rol thay lyc
hoac bigh tac thiy lye, Nho b bicn 1oe thuy lue ¢d the dicu chinb o efdp t6e do

quay. bao v¢ duve dong co khi qui i va giam duge tii trong dong cho co cilu,

3. Bom va doéng co thuy luc

Trong truyén dong thiy iuc. nang luung duse truyén tir bom sang déng co thuay
lye nho dong chat long. Thnh 6.1 cho thay nguyén tae co bin ena truyén déng thuy
lye. Mot dpng co dan dang thist bi tao ra chit 1éng co ap suat. thist bi d¢ gol la
bam. Chat long duge dan qua cac duong dng don ddng eo va 7 day, nang hieng duoe
chuyén thanh co nang cho cic bo phian eong tic hoat dong Truyéen déng thuy lye
cd nhiéu vu di€m nen ngay cang ddge s0 dung rong i Cae vu diém chinh la: co
thé tao ra va truyen dude luc va cong =uat ldn. trong khi dd khoi ludng va thé tich
lai tuang dai nho. Co thé dieu chinh vo cip va om e do chuyén déng cha bo phin
cong tae trong pham vi rong. Dé bao vo khi qud i, tuong doi dé thee hién ty dong
hoa diga khign co cdu. Mot uu didim ndi bat nua la dé dang ba ey thict bi trén may.
Nhuge digm cia 1ruyén dong thuy hue 14 hicu suat chung cia hé théng tuong dai
thdp, dé gay nguy higm khi su Jdung Jdiu thuy Iue oo hha nang bat lia.

Ap lue lam viée danh nghia cda cde thidt bi trong hé thong truyén dang thuy
hre trén may nang 1a 16, (200 ¢25% va 32 MPa. Ap lue lam viee 10n nhét co thé

v

duge trong mot thiti gian ngan tang 10-25% sa vai ap fue Iy viee danh nghia.

a) Bom va déng co thay ltc

May thday lute (hao gom bom va dong cod lam viéc theo nguyén tae chodn ché.
Cac chi tiét choAn ché cing vdi chat 1ong dac biét (thuang 1a dau thiy luel lam
tang hoae gidm thé tich mot cach cd ehu kv cdac khoang kin. Cac khoang nay dvace
ndi val nmhau bang cde dudng dng co :dap va duding ong ip thap (duong hoi). Ca hom
va déng co thiy lue déu od nguyén ly lam vi¢e gidng nhau,

Bang 6.4 cho biét cdc thong <6 lam viée dac trung eda cde may thay he.

Thé tich chodan chd la mot thang sd dac trung cho dd 141 ¢lla may. No la the
tich ly thuyét cua lugng chat long duge dign day tuong dng vdi mét vong quay cua
may Dai lugng nay Ja hing =6 hode i thé dieu chinh dude trong mét pham vi nao

da.

Bom banh rang tao ra dong chir {ong od ap sudtl nho hai banh réang an khép
vdi nhau, mét trong chung |a banh rang chu dong. Trong khoang hit 8, cdc héace
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gilta cde rang duge dién day bang dau. Sau mdt vong guay thi dau tif cde hoc nay
duge day sang ngan nén. The tich dien Jday & day ludn 1a mot hang s6. D¢ han ché
ltdng ton that rod rl can phai gidin khe A giva mar ben cda banh rang va va bom.
May thiy luc kidu banh rang o6 cau tao dem gian, pgia tharh thap. Nhuge diégm ia
lam viéc on. Dong ea thiy lue kidu banh rang oo cac d d@ 1o O trugt, ditdu khi€n
cho ca hai chidu quay

Q edce bom kigu canh quér thi cac ngan chda duoe tao ra boi cic cdnh guét
duge hd tri hudng kinh, luon ép lén hd mat wong cia vo may nhd lue ly tim va ap
lue diu. Dan dude hut vao va thoat ra nho cac rinh @ mai bén phia trong vo may.
Bang cach thay d¢i khoang léch tam cda rodo, ¢d the thay déi dudge thé tich chodn
chd etia bom. Bom kigdu canh quét lam vige do on hon bom binh rang.

Mdy thuy lue ki€u pittong gém hai loai: hudng kinh va huong truc. O bom kidu
pittang, ecdc chuyén dong truct cda eac pitténg trong xylanh duge thue hién nho
chuyén dong quay cta modt réto. Nhis vay cac pittong nay hut dau vac va ép day
chung viao dudng 6ng.

Pieau chinh thé uch choan ¢hd bang cach thay d8i khodng léch tam ¢ ¢ may
thay lye kigu pittong hudng kinhk hoac thay doi gde lech « eua dia nghiéng d mdy
thuy lue ki€u pittdong hudng truc,

Cac déng co kifu pittdéng hudng lkinh thudng c¢d s6 vong quay rdt thip va
mémen 10n rit thich hop cho dan déng true tiép cdc bo phan céong tac ma khong
can thong qua hé théang truyen dong co khi Toc da thip nhat co the dat 1-5 vg/ph.

b) Pieang difc tinh va sv 4 ditu khidn coa mdy rhiy lice

Trong qua trinh bién d6i nang lugng, trong mdy thiy lue cd hai loai tén that:
ton that thé tich do rd ri va 16n that ed do ma sat co hoe va ma st thay lue. Dai
lugng dac trung cho cdc ton thit nay 1a hiéu sudt thé tich . va hicéu suit co 4 .
Ap sudt cang cao thi 5, eang gldm. ngude lai hiéu suat co lai tang do mot phan cta
tdn thit nay khéng phu thube

va0 4p sudt.

Higu suéit chung caa may I
thuy e Y

Ho = My, (6.1

Hinh 6.9 mé ia cde duiing
dac tinh cta mdy thiy lue khi o
1th€ tich chodn chd V, toc da . :
quay n va nhiét do khong déi. — T
Trong d6 thi, true hoanh bidu _L_ l ‘ __n
thi t¥ s6 gilta 4Ap sudt lam viée a D2 0% 08 a8 1D

va ap sudt danh nghia pip . P/ Py, — =

Truc tung la ty s4 giua cd .
' & ¥ S0 giua cong Hinh 6.9 Ditang dac tinh coa mdy thay luc.
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sudl ¢ P va cong sual thuy lue P Cde ky hicu khac theo bang 6.5

Cae phuong trinh biéu dién maéi guan hé gliua cde dai lugng cda may thay lue
dude cho trong bang 6.5

Bang 6.5, Cac thong »0 Tam vide cua may thoy lue

' Cac dai Wdng E Bdm Béng co }
ol - i
, Ludu .qong ponw r:oap IUOng chat | L O = Vae  Pae |
1ong téu thu ly thuyét
P [ s - e
P Luu lugng bom hoac ludng chat OL =40, Cue ~ i,
\ long tiéy thy thyc te ‘
e S P o
Cong suat thay lyc cho hodc | Moo= (AP Pue = yadP :
Ligu ton ! -
. _ . e : |
Cong SUAt cd (tied tén hodc cho) ‘ .f’.:b - '”;”fc ":-m; = PUC C Mg
‘ = A, = Uyehiy,
| A _ i
. : ] Y = Ve Tye .
"
Mémen (tiéu ton hodc chol Q, AP Qg NP, N
' M¢ Mrjt:. - —_—
2T 5 - | 270,
I
| | Y, AP ! Vo A
! 2. | 21
| i
V., 4o the tich choan chd: AP - hiéu ap we gida diu vao va dau ra

Hyoag T tée dd quay cua may thiy luc.

Wuan hé gita toc dé quay ctua bam va déng co trong mot hé théng truyén déng
thiry lite néu ké dén tdn that thé tich sé la:
Y
V., '
nd\ = ﬁvh . WV(IL o nh (613)
de
Qua day ta thay ro thé didu khién téc do dong cg bang cach thay d8i téc do

quay cia bom n, thay doi thé tich choan chd V) cia bom. V, cta déng cd riéng

o
¢ hoac dong thai moét lac.

Hinh 6.10 cho s¢ d6 digu khién eda hé théng truyén dong thuy lde. So do mach
hd hinh 6.10.a ¢6 bom 8 lam viée theo mol chitdu khong d¢6i. Chidu chuyén dong cia
dong ¢ duge didu khién nhi van 4. Dauw ti dong co duuve hdi trd lai bé chaa 10
Trong so dé mach kin thinh 6.10.b). dudong vao va dudng ra ciaa bom va dong cd
duge ndi voi nhau truc tiép. Bom phal lam viéc theo cd hal chiéu. Dé bu lugng dau
bi +& ri va lam sach dau. ngudi ra diung bom phu 6 d€ thuong xuyén b sung va
ria can dau Trong mach bom bd sung nay ngudi ta ba tri thém bd lam mat 9. Bé
ch@a 10 chi c¢in dung tich nho. Mach hd dudge ap dung nhieu hon.
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Hinh 6.10. So do dicu khién cia hé théng truyen dong thoy ldc
a} Mach hd: - dong «o thay lge: 2- van an toan: 3- van mat chiéu, 3- van dicu khién
chitu quay cia dong co; 5- van han ¢hé ap luc: 6- van mot chicu; 7- bo loc dudng
hoi; 8- bom: Y- bo loc dudng hot, 10+ B¢ chifa diw
by Mach kin: 1. dong ¢o thiy lde: 2- van han che Gp lyer 3- van mod chigu: 4- van
diéuw Khi¢n cho mach bd sung didu: 5- van han ché€ ap lye cho mach b6 sung dav;
6- bom phy; 7- bom chinh: 8- bo Joc: 9 b tam man H- bé chua diu.
¢} Xylanh cing tdc

Mot wu diéim quan trong cda truyén dong thuy luc 1a c6 hai loai dong co: dong
cd voi chuyén dong quay tron va dong cd vdi chuyén déng tinh tién (xylanh cong
tac). Xylanh cong tac tao ra lge ldn. téc 40 chuyén dong thap. Cdu tao cua xylanh
cong tac bao gom xylanh va pitténg chuyén déng. C6 nhidu phuong an két cau khice
nhau (hinh 6.11).

Hiéu suét thiy lue Jﬁ_ - L
1., @ xylanh cong tac S N S

don, = Ll nény, =y

I

a) c)

Lue trén cdn  dAy Lﬁ

pittang (cin pitidong) F LJ.-—-—-_—-F-—- Jl;.:’
by 4

& loai pittong ngan tic

dong hai chiéu dude Hinh 6.11. Xylanh cong tdc
xac dinh theo (6.14) a) Pintong dai, tac dong mot chidu; by Pintong ngin tic dong
va (6.15) hai chidu, & mdt cin’ pittong: ¢) Pitlong agan tac déng hai

chid¢u, ¢6 hai ¢an pintong hai phia: dy Pittang nhitu tang, tic

Chigu ddy ra cd domy mat chicu.
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P
F=F . =1p A-p.Avdy. = Ap, - Iy, 16.14)
q'-!

=

trong dé: y = BRI tv s6 dién tich be mat clia pittong & hai phia.

e

Al
-

Chidu co lai ¢d

F = F”,)’]C = ‘pl-A: - })I.Al}f}c = Al(

- Py (6.15)
Yy’

Néu cho trude lye 0 can dday pittong F. cd thé xdc dinh duge dp lge lam viée.

Chidu ddy ra co

+ - {6.16)

(6.17

¢ xylanh nhiéu
ting, do dién tich mat

pitténg khac nhau nén

khi cung ap sudt p, sé
co Iyc trén tay day la

khic mnhau dng vdi

titng thng lam viée.

Hiéu sudt co cuaa

xylanh cong tdce thay
d4i theo dp luc p va L 4 8, 12 MPa 16

két cdu cua pittong Hinh 6.12, Hiéu sudit co cia xylanh cong tac:

thinh 6.12). 1- xvlanh nhicu tang; 2- xylanh vdi pittong dai;

3- xylanh vai pitténg ngdn, tac dong mot chieu dudi rag
4- xylanh vdi pitténg ngin, tac dong hai chidu;

toc do & tung tang 5. xylanh voi pittdng ngin. tic déng mot chidu co vao.

pittdong sé la:

Ap luc lam viée va

F
p=—— V= (6.18)
Al.r,)( Ai
Ty 36 ap lue gitta cde tang vdi nhau khi luc F khéong d6i
Py Vi A ) .
' Ye—vona = ! }Q!L‘tlﬂ.h[ = (6.19)
s Vi Ai + 1

Cac pittong chi chin lue doe true, vi vay khi tinh bén, cin kidm tra én dinh khi
chin nén. Hinh 6.13 1a dang mit én dinh khi chiu nén cia pitténg tudng dng véi
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cace cach cd dinh xylanh khic nhau.

Coi dng xylanh la tuyét d&i ciing. D6 manh duge tinh la 1 = [, /

A - dién tich mat cit ngang; e}
7, "8

I- momen quan tinh mat cAt ‘ boer e

ngang cua cdn pittong. _4«[_&.4 AN
Khi 4 > 90 (do manh gidgi T 2

han) thi lyc téi han —:—’ .
.
- - t [ =1
nlEl  ZEA ettty

F = = - .

k 12 2 Hinh 6.13. Cic truong hop md1 &n dinh

thudng gdp cova can pittdng.
Khi 4 =< 90 thi lue tdi han
F, = A (335-0,620), (6.20)
F, duge tinh, N; A, mm<.

Lue lon nhét cho phép tde dung len cdn pittong duge xac dinh tit lye téi han
F, voi hé sd an toan &k = 2.
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Chuang 7

cO SO TiNH TOAN CAC CO CAU CONG TAC

§7.1. DAC TRUNG DONG HOC CUA MOT CO CAU

Khi thiét k& mét co cdu may nidng can tién hanh qua nhitu bude. Trude tién
ia x4y dung, lua chon mét trong nhié¢u phudng an vé& k&t cdu. Tiép theo la chon loal
va kich thudc cta cac chi tigt va cum chi tigt theo tiéu chufn hodc theo diy. Sau
khi tinh toan k&t cdu can tien hanh ki€m tra dac tinh clia co cdu & cac trang thai
lam viéc quan trong theo cac quy dinh chung Cudi cung tinh va kiém tra do bén
cac chi tigt

1. Mbémen quan tinh quy dan

Dé tig&n hanh cac bude tinh todan & trén, chn phai xac dinh cdc tai trong tae
dung 1&én co cdu. Tai trong lén nhat tdc dung lén co cau may nang xuit hién trong
thai ky lam viéc khéng én dinh (md may hoac phanh). Cac may nang lam viéc theo
ché dd ngan han lap lai, 6 nghia la déng md may thudng xuyén. O thoi ky nay
ngodl cdc tal trong tinh cdn cd tai trong déng phéat sinh trong co cau.

(e tal trong tinh ma cu thé la cac mémen ¢dn tinh trong co cdu duge xac dinh
tir cac ngoai luc. D€ xae dinh cde momen dong xuit hién trong thdi k¥ chuyén dong
khéng 6n dinh cin phai thift lap cdc so db tinh dong luc hoc mdy, sau dd lap va
giai phuong trinh cua hé théng.

Mot co cdu hoat dong cing voi két cfu kim loai cia may od thé coi nhu mot
hé gbm nhidu khdi luong duge lién k&t vai nhau bdi ciac khau dan héi. Vi du cd thé
xem vAt néing, xe lan, roto ddng co dién, banh xe, la cdc khéi lugng tap trung con
cac lign két dan hoi 1A truc, day cdp, cde thanh ddm v.v.. Trong trudng hgp niy sé
xudt hién cac dao dong dan hdi tuong 461 giva cdc khéi lugng vai nhau, khi nay sé
xudt hién tai trong déng va ngudi ta goi ching a tdi trong dong dan hsi. Dac tinh
dao déng va dudng bigu dién sy thay d0i gitia cdc tai trong dan hbdi theo thoi gian
chiu anh hudng rdt 16n cia ngoai tai cing nhu cAch thic digdu khi€n déng cd dan
déng co cdu. Trong tinh todn cdc cd cdu may, d€ don gian, hién nay ngudi ta su
dung sd do tinh don gian nhdt 1a s¢ do mot khéi lugng chiu tdc dong cua tai trong
bén ngoai. Trong sd dbo khéng tinh dén cdc chuyén vi dan héi tudng déi gita cde
b& phan vdi nhau, Vdi e0 da nay cho phép xac dinh duge quy luat chuyén ddng cha
tam khdi luong cia co cau. Tai trong dong duge xac dinh khéng tinh dén do dan
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hdi cia cdc bd phan co cau
duge goi 14 Lal trong dong
quan tinh. Khi khao sat so do
m&t khai lugng, cac khdi
ludng tham gia chuyén dong
tinh tién va cac khéi luong
tham gia chuyén dong quay
trong co cdu dugce thay thé
hang mat khdi ldong quy
dan. Cd sd ciia viée quy dan
nay la déng nang cia co cid

va déng nang cda hé quy
din, ¢d tinh dén 16n thit do

i . . l M, I I M9
luc ma sdt théng qua dai e, I o b 3 | =
lugng higéu sudt, tuong dudng D
bang nhau )

Gia =ad can xdc dinh Hinh 7.1. S& d0 c¢o cdu nang:

mémen quén tinh quy din vé a) Cac khoi luong phdan bo (rén cde truc;
iruc déng cd trong qua trinh by Quy dn khéi fuang v true dong co.

md may oo cdu nang (hinh 7.1), phuong trinh co ban can bang nang lugng sé la:

‘f;'& k .
E =J —=7SE. +

1
2 i l" u

| b=

~
t]’ml.l

T phudng trinh trén cd mémen quian tinh quy din quy v# truc quay nhanh ?
(truc dong cad)

) k P w /u >
J,=d, + DS+ Sm gt
1

u ) 1 Nl u.l
=2 5(’1 u=1 ‘f‘l
. g . -l
vai o=ty = g
‘{1| 1= 1
1-1 u-1
g =1 L gy = 1 i (1.1)
1= b=

trong dd: J|, J- méomen quan tinh cla cAc tiét may quay trén truc 1 hoac true i;
¢, p- toc dé gde caa tryc 1 hoac tryc i
ij.ju -ty s truydn gida truc j va truc j + 1,
k - tong s6 truc trong hé théng,
m - khdi Ivgng chuyén dong tinh tién thd u;

%, toc d¢ chuyén déng cia khéi luong w

w- tdng s6 cdc khéi lugng chuyén dong tinh tién trong hé théng.
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Ddu cha mu hidu sudt sé 1a
duong khi My, < O
am khi M p = 0.

Momen gquan tinh quy dan quy vé true ! co cdu nang trén hinh 7.1 sé la:

khi md may nang vit

a3 i
d =Jd +m
o I
! AU
1 1
trong do: Jq‘ =J,+ 5 L o + dy - - -
Hoah WL I N R R
t, = Btz ad = 10
Mo = M G = e
Phanh khi ha vat
- _ d 1-2 i,
g o= J bm -
¢ - 1 -
— My- Ni2aa
Vai S =Ty — s ; (7.2
o2 Ay g

trong do: i, o tv s truyén va hiéu suit truyén déng cda hop glam toc;
e

d oy - dubng kinh, hiéu suat tang:
a. np- bdi suat palang cap va hifu suidt cua no:
momen qudn tinh guy dan cac khéi lugng quay efia hé thong

o
gl gl
quy vé truc I, thoi ky mé mAy hoac phanh.

Trong J, tinh cd mdmen guén tinh cla réto déng co dign. Ngodi ra dé giam
bt khoi lugng tinh todan, thudng khi tinh momen qudn tinh quy din ede khai luang
quay ngudi ta chi tinh -J; r6i nhan vai hé 56 « = 1,1 + 1,3 d€ tinh dén qudn tinh
cde khoi lugng guay dat sau true 1. Gid tri « tang khi ty sd truyén chung giam.

(7.3}

Jql = Jq] = oy

Trong cac s6 tay va katald, nhisdu khi nguéi ta khong cho gia tri momen quan
tinh f ma cho gia tri moémen da (mdémoen volang) cla ede ti6i mdy guay, ky hiéu la
GD*. N.m° Quan hé gitta hai dai lugng nay la

GD-
J o= (74

1g

trong ddé: & - trong luong, N;

D - duang kinh quan tinh cda vit quay, m;

g- gia tée trong frugng. m/se.



Dé thuan tién tinh toan, ta cd thé dung dai lugng moémen da quy din vé truc
! suy ra tit cdc quan hé (7.2), {(7.3) va (7.4):

: L Qu
GD* = « ZGD-y +—
1““,)’]“
i \ - n.'“]‘,};“
GD? = «GDYY, +———1 ¢7.5)

.’“

trong do: ilG‘D:)l- tong momen da cac khoi luong quay trén true [ (roto dong
ca dién, khop noi. banh phanh, banh rang v.vo.

Trong phép tinh déng luc hoe d€ xac dinh lue trong day cap cd cdu ning, cac
khoi lugng chuyén dong duoe quy dan vé vat nang va theo chidu chuyén déng tinh
tién cda vat nang. Tu phuong trinh cidn bang nang lvang oo thé nhan duge nhimg
bi¢u thde tinh khoi {vgng quy din vé vat nang tuang ng trong cic qua trinh ma
may va qud trinh phanh nhu zauw:

a.ZtGDzll‘rf‘

m,o=m + - -
Ll h
g5,

) a XGDy, oy
m, = m + B

g.dr}

Cac cong thue tinh mémen dd quy dan d6i vl co cdn di chuyén, co edu quay
vl cd ¢cdu nang can od the xde dinh twang 1 co rau nang theo (7.1, (721, (7.3) va
(7.4,

2, Thoi gian mo may va thoi gian phanh

Méamen déng cd va momen phanh thay déi theo tée dé quay, dac biét ré nét la
phanh dién. D& xdc dinh thei gian md mady va thai gian phanh mat cach don gian,
trong =0 d6 mot khéi lvong cia cd cdu (hinh 7.2) ngudi ta cai mamen dong co M
va momen phanh M la dai lugng kheng déi. Gia tri mémen dang ca duge 14y bang
gia tri momen md muy trung binh theo bang 6.2, Cac moémen can M| khi md may
va M, khi phanh cung duoe coi la khéng ddi. T phuong trinh can bang mémen §
thai ky md may 1khdi dong 11§ trang thai ding yén vai p = 0 va ¢y = 0 khit = O

J o p=M_-M

3] m |

‘Mm - M,
th od gia tée gic ¢ = —- ~-— = const
I
L M- M
Téc db gde p = [ FHdt = - S & va
¢ Ju
L M, - Mt
gde guay o = | pdt = - . (7.6
o J 2
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Thoi gian md may tu tée do p,, = 0 dén tde do gidi han (téc d6 lam viée dn

dinh) p,, 12

Jo o Pag
- . Moo (7.7)

r- thai gian md may déng co.

Tuong tu ¢d thdi gian phanh

U'(Pl'd - .
tp = -, 7.8

7. thii gian phanh.
Néu hudng cua momen can M, hoac M thay déi, ta thay d6i ddu cia cdac dai

luung nay, cu thé la

‘Jn"P'd
fp = "’ v (7.9
Mo+ M
Ju ’ ,};-\(M
fp = — (7.10)
M, + M,
Dé& tién tinh toan, thay gia tri Iy M,
mémen quan tinh quy dan J va J, —-7 |7
bang momen d¢a quy dan GD” va GD° M M,

duge xdac dinh theo (7.8 vao (7., (7T.8),

. —

(7.9), ¢7.10) vdi cha y la: NN

a.n G- . . .

Pay = wy = ! va o = Hinh 7.2. 56 do6 mot khoi luong.
30 dg
ta s& cd
GD-.n,
b = ———  —wr 8
37T6M = M)

ﬁ[)z.rLl
(7.1

o

& - -
Poas v
375 M 5 M)

Trong ¢ong thic trén G- duge tinh 1a N.m?¥ n - tde d6 quay cua truc déng
cd, vg/ph va cde gid tri M, IMP, M, déu duge tinh 1a N.m.

§7.2. CAC MOMEN QUAY TRONG CO CAU

Cac mémen dude truyén dén trong mot cd cdu ¢d thé duge xde dinh mét cach
riéng ré ting dai lugng mot tit cac lye tadc dung véao co cdu, sau dd sé hdp cdc
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mémen lai trong tung pha lam viée. Cde mdmen nay phu thude vio rat nhidu cac
tham s6,

Vi dy: vi tri trong co cau;
thai gian {pha lam viéc),
chat tal (loai va do lon eda ngoai luc cing nhu cde khéi lugng chuyén
dong);
hudng cia dang nang lugng tdan dong hay pbhanh).

Khi xac dinh tai tidc dung lén déng co hoae phanh, cin quy din cdc mdémen tai
vé tryc déng cd hoae truc dat phanh. Tuong tu d€ tinh mor chi tiét hoac cum chi

tiét trém truc nao dd cian phdi quy dan momen tai vé truc do

1. Mémen tinh

Mémen can iinh M, l1a momen do cde ngoai lye tac déng vao cd cdu sinh ra
Cac ngoal luc dd 1a trong lue, lue ma sat, lue gid v.v.. Cae luc nay thudng phan bd
ngau nhién vi vay d€ dam bac mé ta dang khi tinh todan, ching dudge phan ra trong
cac trudng hgp tai trong khéce nhau (xemi %0.2). Khi tinh toan cao ban cdc co céiu,
coi cac ngoai lye nay 1a hing s6 va do ldn lay gia tri danh nghia. Cac ngoai lyc nay
sinh ra cdac momen quay trén cdc chi ti6t cua co cdu.

Trén tang cudn cap (hinh 7.3.a) co

a
T
M. =F.---
2
F do trong luc sinh ra.
Trén hanh xe (hinh 7.3,b) co:

- mémen cidn do ma sat

d d
R R
My=F —=Fuy— ,
2 2
Fe
F(- 1uc can di chuyén; -
e
¢~ hé 6 can di chuyén; ca
b)
- mbémen can do gid
- d Hinb 7.3. Luyc vi momen quay ¢ cic
- R chi tiét ci cAu.
MW = FW‘ ‘), , < cua co cau

=

Fy- lue can gia.
Momen can quy din vE& truc déng co trong thai ky chuyén dong én dinh.
Fd

T . . N N
M, = (Co cAu nang vat va nang ha can)
2i m
4] &)
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I dyy

M, = (Cear cau di chuyén va quay)
' 2.,
Fy.dy
M, = —— (Cho luc gio)
2!:1',-?.»

Momen can quy dan vé truc dong co trong thai ky phanh

by F‘d] '”n +
M = - - =M.
21
Fou . dg,.p
— Ko >
M. = SR M
2,
Ew-dy 7, 5
w = ” = My, (7.12y

trong dd: 1, 5 - ty sO truyén va hiéu sudt truyén déng chung cta co cdu;

vl tang cudn cap i, = Ly va g, = 90

e ty 88 truyén va hiéu suit truyéh dong cac bo truyén co khi fehifa
k& truyén dong cap),

iy

74 - hicu sudt tang:

F. luc cdng cdp hoac trong lue bdi khoi lugng cta ph3in chuyén déng do

cd ciu dan dong.

2. Mdémen dbng

Cac momen quay dé tang tdc hoac giam itoc cdc khéi lugng chuyén dong tinh
ti&n hoac quay trong mét hé théng tuyst déi cdng (30 d6 1 khéi lugng) sé ty 1¢ vai
gia tdc gdc ¢ = ¢,

Momen tang téc M, va giam toc M, duge xdc dinh la

M, =, va (7.131

8}

d :ej”‘f'

Néu cde khéi lugng chuyén dong tinh ticn (6 co cfiu nang, co cdu di chuyéni
thi gia tdc khi md miy va phanh s8 13

oy
a, it = — e (7.14a)
t 2.

Ll

Khi biét thoi gian m¢ may ¢ hay thoi gian phanh [ co thé tinh duge gia tri
trung binh cua gia toc
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b "
Ty =
'lll.}‘
t - thoi gian md mav b

i,
V- toe dd chuyén déng on
tinh tién. ms.

Théng thudng cdc gia 16c chuyen
gia tri rho phép [a].

Cac momen dong quy ve trge Jobe
cac khoi luong chuyén déng tinh tr
(T3, 1714y va (72)

2.1
—_ b M
ll"{J = 0 _! 'J\-
Ty
2
Py
= u}l'l' IJ-U
' . .
Lrr
Ih ""l'l
Mdzam - [ LY
2g.d
21
i _ e o .—
M, = a p /.
1.4
20
g,
dyn
— 'i“
M = (I'h . . i ,
d P
9
2gd

Vdi co cdu néng ed y = o D

G- trong ldgng vat nang hoae @

Trong céc cong thic trén tron; on:

la m thy M va ﬁd co gia tri la N

17.14b)

vien raanh 5

©uop A bgng tham gia chuyén dong

oo vien nay chéng duge vuot qua mot

© e otha duoe phan ra hal phén dng vai

oAy dhig gquay dda vao cace cdong thuce
i
v huoae
Y
SEER ]
[ A J
4 ;‘-"Uu
f iz '
- - | hoae
o i
{ REENE 17 15)
i i

sog g i chuven

- . - bl - v -
inh bang N ogia toc, mys- va Jdon vi dai

3. Tong momen trong ot pha fam  viéc

M6t qua trinh lam viéc cua vd s Jdige

thoi ky md may, tée dé tang wu O Jdon

dong on dinh voi téc do V., duoe o

Liaosdtu bl trang thai ditng vén. Trong

fo dg o on dinh, Sau mdt thél gian chuyén

vheng dor e la thai ki chuvén déng on

dinht dén thoi ky phanh téc dé ginm xvoug Lang kbong, Trong cac pha lam vide

riéng l1é dd, tdng modémen quay duo. guyv

A ové true dang co =0 la:

- Thai ki ohuy&n déng on dini ed jiomen cin unh

1

M = M& * ‘J"fy!
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Mémen can do gid M, dude ghi trong ngoac vi no chi xudt hién khi cd cdn lam
viée chiv anh hudng caa gid:

Khi
lam viec @ ché do phanh ngay trong thai ky chuvén dong on dinh.

M_| > M thi M, =¢ mang dau am khi truge M, cung la ddu am. Cu cau

Thai kv md may ¢ momen md may yéu ciu

M =M, xM =M x M.+ |MFJ (7.1

m l
Dau + truge M khi ngoai lye nguge chigéu vai hudng chuyén dong. Diéu nay
luén xay ra d cd can di chuvén va ed cau quay hodc cd cdu nang vat hay nang ha
ean khi nang. Dau - chi co khi ha vat hoac can.

T'hat ky phanh cd mémen phanh véu ciu

=M =M, =M * M) (7.18)

=

M. =M,
Déau tri tedde M khong phu thuoe vao huéng chuyén dong déi vai ca cdu di
chuy&n, quay. Vai ede co ¢du ning chi cha qua trinh phanh nang. Ddu + cho trudng
hap phanh ha Cae phuaong (rinh momen quay trong eae pha lam viéc mé& may va
phanh co thé cho phep gial hai bal toan thudng gap sau
1y T cac gia tri cua gis toc o, hay a;, xac dinh duge M, va B_Jd theo (7.15), tu
di xac dinh duge momen md may can thiét cia déng ed M hoac mémen phanh Ml‘
then (7.17y va ¢T.18), trén cn 8 dd chon dong co hoae phanh cho phu hgp. Khi chon
phanh cAn chu ¥ hé sd an toan phanh £ = MP;'M'_. = 1.5 + 2,5
2) T cac gia tri higt trude cua momen mo may dong cd M hosac momen phanh

MI" xac dinh duge gia téc chuyén dong cia cd cdu ¢ nho d6 tinh duge cdc tai trong

dong quan tinh. Che bai tean D) ra co
Mémen mdg mayv cia dong o
- ' cau nang vi nang can tkhi nang)
ﬂf.lm - Md + M‘_,: (719)
- Di chuyén va quay 1gio nguge hudng chuyén dong)
M, =M, +M + M;_-: (7.200
Momen phanh

- Cd cdu nang va nang can (khi ha)

M, = My + M, 17.21)
- Cr célu di chuy¢n va quay 1gid theo huéng chuyén dong)
M, =M, M_+ M, (7.22)
Cho bai tean 2) tu €7.14y, (7.151, (7.17) va (7.18) ta g
2V i 3 1
IR [Jql +om . R = ]
_ d']'.l\' 1 L7
Zm - o T )
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2V '
""" \ld'ln ;} (f !_i\'- ”'}.‘
MM Mo
Néu thai gian ¢/, duge xac dinh vaéi 1A nho hen hoae khi khong tai, cAh xar
dinh lai gida tri M hoae M then T

Ciang ¢o theé xdae dinh thai gian md may ¢ hay thoi gian phanh ¢, theo cong
thuc 17 111 véi AT = M+ M),

4., Quy dan momen vé cac truc khac
Khi dang »a hoae phanh lam viee, mamen cua chung zinh ra trén true 7 cd the
quy dan sang true khac

M = M v hoae

Moo= -t (7.23)
1,
trong dd: M, M- momen quay trén frue [ tmoémen dong cg hose momen phanhd
1

L ty 80 truyén gida truc ! va truc j;

e hiéu suat truyen doéng gria truc [ va truc /.
Trong cong thice trén chua k& dén phan mémen guay phat tiéu tdn dé tang tice
hoac giam tde cac khoi lugng quay dar trén true ihinh 7.4

J Iy
Mo ! c = Mg
——ieig .
- —
Mp
Hinh 7.4. Phan chia momen quay doc trén
truc {phian Al cho cde khoi hrong quay). Hinlk 7.5. 5S¢ do hai khdi Tugng.

D& khac phue sai sdt dd, ching ta dung 50 do hai khéi lugng nhy hinh 7.5 voi
gid thidt do cing € = oo,

Trong so dé nay od

J)- mbémen quan tinh guy dan cia tét ca cac khéi ligng quay nam giia tryc j
va truc déng vg (truc 1) quy vé truc dong co;

Jy- momen quan tinh quy dan cha tit ca cac khdi lugng quay va khéi luong
chuy&n dong tinh tien (it truc j ted vé sau quy vé true 7. Phin mémen tudng idng
vdi momen tinh khi ding cd va phanh lam viée quy vé truc



=M U hoae

l
My, = M”.z“. .

"'I,L

Phan momen 104 may sau khi da tice ton d€ tang tae cac khoi luong quay dng

vét JJ, duoe quy vé true g
2
My = WM M My 4o n bopn,
/5 /| .
M, = u.um---_-}-a-—-*—‘-ll v M PR

Phan momen phanh trén truc ; sau lkhi di tieu ton de giam toc cac khaoi Tugng

gy g vai g

. i
My o= (M, M- My b
: JL + -f_- )i[._i
4 4 ”‘u
= le - + My e - (7.94)
' ‘J.\ + Jl JI H J: }“"

Trong cac céng thie (7.24) chiéw can mémen M va M, cling nhu MP Vi MH
npuge chidw. Khi M va M. cang nhu MI‘ Vit Lﬁ’n cung chién thi trong cae cong thuc
frén phai d&i dau cia M, hoac M|
De lam =ang to van dé trén. chung ta khao sdat mdt vi du ftrén hinh 7.6,

Phanh co khi duue dar giua dang co

— MP
va hop #iam roc imot két cdu rat pha - @H
hien trén mayv nang). Momep phanh - T "B R
khong doi le = const.
S -~

Co M, =M, + i+ Jo. <t -
! - JE JzE
hay —
M- M Hinh 7.6, 50 do hai khov Juong véi phanh
i B
e N dak g,
o+ -

Mamen phanh MP: gitta phanh va hép gidm toc s¢ Ia

Mo =My +dye =M T+ M

"+ g, dy

Momen phanh Mpl giira phanh va domg co

J
- 1
M =J.er= M - M —
| | I
Iy I J\L .
Dé tifén trong unh toan, nén fap thanh bang cde gia tri maomen d vi tri khac

nhau vng vat cie pha lam viée khiae nhau can cd cau



Chuong 8

cO CAU NANG

(‘g cdu nang dung dé nang ha vat theo phuang thang ding. Ngoai lue la trong
lyc va lue quan tinh tac dung lén vat nang. Co ciu nang cd thé & moét bd phan
cta may hoac la mot may lam viee doc lap. Thea cach truyén lue 1én phan chuyén
dong phan ra:

101 cap va toi xich vdi tang cudn cdp hoac puly ma =it

- kich thanh rang, kich vit vui truyén dong banh rang thanh rang hay truyén
déng vit;

- kieh thuy luc.

Ca cdu nang quan trong va dude dung phd bién la tdi cap voi tang cudn cdp.
O thang méy chu yéu dung puly ma sat. Cac loai kich va co ciu nang trong thang
may duoe trinh bay riéng ¢ phan 111

§8.1. TOI CAP

Tai cap (hinh 8.1) ¢d cac bé phan chinh nhu: ddng cu. hop giam toc, tang cudn
cip, hé thong truyén dong cdp (palang cap), phanh co khi. khép néi dan hai e banh
phanh néi truyén dong giva dong co va hop giam toc

Phén ldn cdc co cdu nang logi nay deéuw bé 1ri tang cd mat dau duge tya trén
truc ra hop giam r1éc nho khép néi chuyén dung, con mot dau tya trén goi da gan
trén khung bé. Do ¢d bidn dang ldn khi chiu tai cing nhu viée lap rap khéng the
chinh zac mét cdch tuyet déi, nén edec khop nai lién két gitta cac bo phan chinh cda
tei, phai cé kha nang léch true mét gde nhdt dinh. Tuy theo cdch n6i tai vi tvi gita
tang va truc ra hop gidm tdc ma =6 co cde lde tac dong khae nhau lén 6 da. Do cap
cuon chéo trén tang, nén sé ndy sinh lyc ngang F| tac dong lén tang va tir dd lén
cac 6 d3. Khi tinh toan cin bé& i1 8 da cho phu hdp véi dac tinh ehiu LAl cun nd.
Mat khac can ki€m tra kh4 nang chiu tai cva & d& hop giam téc do lue hudng kinh
truyén qua khdp néi.

Hinh 8.2 mo ta két edu mot s6 Kidu ndi gita tang va truc ra hop gidm téc. Luc
tac dang lén cde g6 dd tang va hop glam toéc vai cdc phudang an néi true khdc nhau
cho v hinh 8.3,
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Hinh 8.1, Cau rao chung o cap:

Py Kacu har ang ¢y Kidu khoi

GioRICT mat tang:

thinh B0 Kadp a0l g,

ar Khop nde ko chdt

Aot iu angr 2. khdp ncy

VO tang:

i

i-

S 100,

-r

P

BoRAgp plior

ng.

-~
i



S0 dd mae cap cla truyen dong cap ¢d edu nang duge bd tri nhy hinh 8.4, Khi
chi 6 mét dau cap cudn lén tang va vat nang duge treo trye 1iép dudi tang, khong
qua puly d8i huéng, thi trong qud trinh nang ha vat, sé xudt hién chuyén dong
ngang cua thigt bi treo va vat nang doc theo true tang, D€ khae phue hién tugng
nay, & cac cd edu ning cd vat nang dude treo truc Liép dudi tang, ngutl ta dung sd¢
dd méac cap kidu palang kep ¢6 hai dau cip cudn 1én tang nhu hinh 8.4, a. Khi tinh
toan chn chd y dam bao gde léch ciia cap khi cudn lén tang hoac vong qua puly d
vi trt bdt 1gi nhdt khong dude vugt qua gia tri cho phép. N&u rdnh cap khong dam
bao duge viéc rai cap trén tang mot cach hoan hdo, can bé trl ¢d cau rai cip (xem
$9.1). Khi chidu dai cap cudn lén tang qua 16n, co thé bd tri hai tang & hai phia
cha hop giam tée (hinh 8.1, ) hoac trong trudng hop tai trong va tde dé nhd ed
thé ding tang véi nhidu l1op e¢dp. Co thé b6 tri hai dong co va hai phanh d& giam
kich thude, hoac tang do6 tin ciy khi lam viéc. Tuy theo muc dich ma méi dong co
hodc phanh ¢ th& chiu mét nda hodc toan ho (ai trong ‘hinh 8.1, by,

I_._._| | |
| | 1 — b L ! T oo
# ﬁi r‘;—J “\\\ r‘i:{ A o ﬁ | ."\1'.‘I.". ll:l1
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a) b) c)

Hinh 8.3, Lyc ac dong 1én gdi dd tang va hap giam toe:
a) Khop néi chi truyén momen xoan; b) Khop noi truyén momen xodn v lye hudng
kinh; ¢) Khdp ndi truyén momen xoin, hic hudng kinh v jue doc truc,

O co cdu nang ¢ két cdu kidu khéi thinh 8.1, ¢), déng cdg va cde bd truyén dong
duge bé tri hinh tru dat trong ldong cha tang cudn cap. Uu diém cia loai nay la
trong lugng va kich thude nhd. Nha ché tao hang loat nén gid thanh ché tao khong
cao. O cdc két ciu kidu cq, dong co thudng duge dat trong tang. Nghy nay nd dirge
bé tri bén ngoai, do vay cai thién duge diéu kién thoat nhiet, tang dude kha nang
chiu nhiét ciia dong co.

Khi co cau nang dude tinh
todn vdi cac thong s6 cho trude

ajc

nhu tai trong nang, toc do nang

thi g6 cd nhiéu phuong dn khac

nhau vé boi suft palang, dutng
kinh tang, ty s6 truyén hop

giam tde, tée do quay ciua dong
- cd. Tuy theo muc tidu, co thé
tim duge mdt phuong an t6i vu

vGi trong lugng hay gid thanh
nhé nhat. Hinh 8.4, So d0 mac cap oo ciu nang.
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('g can nang la mot tdi eap thudng duge ché tao vat sue nang it 2 dén 250t
toe d6 nang 0.01 - 1.5 mes

Xuat phat tir you ciu kinh té ky thuat, toe do nang duge chon gidm di khi tai
trong nang Idn. (9 cac can truc ¢o tai trong nang lén, thuong bé tri thém co cdu

nang phu vai toc do nang ldn d¢ nang cac 14l trong nho.

§8.2. CO CAU NANG NHIEU TOC PO

Trong thue 1€ khi nang ha vat. nhidu trubng hop dbi hol phai diew chinh vat
nang vio vi trt mat cdach chinh xac. do vay phii s dung ¢d cdu néng ¢d hai téc deé.
) . . . 1 .
Ngoai toc d9 nang danh nghia, con co toc d6 nhd hon tit - dén toc do nang
i - )
danh nghia.
O mot s6 cd cdu nang khac. tiy theo mdc tal, nguol ta cung st dung nhigu cip

20

toe do khdac nhan trén cing mot cd cau dé tigt kiem nang luang, ciing nhu tang
nang suiat lam viéde Thay dai 16 dd bang phudng phap diéu khién dong cao dién di
:*Iu:;ic trinh bav ¢ ¥ 6.2. Hinh 85 néu car phuong dan thay doi tdc do bing co khi
thudng gap.
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Hinh 8.5. Co ciu ning nhitu 16c do:
@) Voi ly hop co khi; by Vaoi Iy hop kigu dien tii; ) Vaj dang ¢ va
hop giam 16e phy; d) Vi hai dong <o va hop giam t6¢ hanh tinh.



Két cdu vai khop ly hop sang s6 kigu co khl hinh 8.5,a chi cho phép ddng md
dé thay d8i tdc d6 khi co cdu khéng mang tai vi ¢ trang thai ding yén. Nd phi
hop cho cac toi ldp rdp don gian, tol cdp cta can truc it buom.

Hop giam tdc & hinh 8.5b ngugce lai o6 kha nang thay déi ba cdp téc do & trang
thdi cc tai nhé ly hop dia ma sat kigu dign tit. Phanh co khi phai duge néi véi tang
cudn cAp bing dang lién k&t etdng dAdm bao an toan, do vay banh phanh duge bé tri

trén lruc giva ola hop giam toc.

Né&u nhu trén diu ra cta true thd nhat hop giam tdec cia mot c¢ cdu nang binh
thudng b tri mot ly hop d€ ndi voi mot cu ¢du dan dong phu ¢d moét dong co thi
hai nhd hon (hinh 8.5,¢) thi ¢d thé tao ra hai téc do khac nhau bang cach cho hai
dong co nidy lam viéc doc lap vai nhau

Mot dang két cdu hay dung nhat cia ¢ cdu nang nhigu tée do 14 b tri hai
déng cd thong qua hop giim tée hanh tinh truyén chuyén dong dé€n tang cuén cap
thinh 8.5,d). Néu cho titng dong vo lun vige riéng lé heac dong thii, cing hodc
nguge chidu nhau, s& cho ta 4 cdp téc do,

§8.3. CO CAU NANG DUNG CHO GAU NGOAM HAI DAY

Trén cac tdi gau ngoam hai day, ca hai cdap, cap git va cdp dong mé ghu, moi
cap déuw dude cudn va nha b3l mot tang riéng biét.

Su khac nhau giita cdc tdi gae ngoam la s0 Jugng va vi tri cua dong co cling
nhu cach bé tri hé théng truyén dong.

1. Toi gau ngoam mot dong c¢o

Dé& giam chi phi cho thiét bi dién, trude day trén tai giu ngoam chi bo tri co
mot dong co din dong cho tang dong md giu. Tang git gau dude nbi véi hé thong
nht khdp néi ly hap. N6 duge trang bi mst phanh riéng d4¢ gilt ghu & trang thai
treo khi md gau. Bén canb nhuge di€m la phai digu khién dong mé ly hgp lién tue,
eon o6 nhuge diém 12 trong qud trinh gitt dé md giu, néu nhu sau khi tdch ly hap,
cap giit gau khéng duge git tic thi béi phanh cla tang git giu sé xudt hién thei
digm rdi tu do cla giu.

Gau dang o qud trinh md sé bi déng nguge lai (do diu d& trén cla gau roi tu
do). By giit ctia edp ddng 1.0 ghu lam cdp chdng bi héng. D€ khac phuc nhuoe didm
nay cin chd y: trong quad trinh md giu, trude tién phai ddng phanh clia eap giit
gau va dong thoi md ly hop giia tang déng md giu va tang gil giu. Trén cdc can
truc hode may xie duoge dan dong bang dong co d6t trong, tdi gau ngoam thudng
¢6 nguvén ly nhy d hinh 8.6,a va cdu tao cta nd cho d hinh 8.7
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Truc chinh quay
thuong xuyén cung vdi
hai khdp ndi K va K.

Nhés chung, hai tang T

T
/
il

va T, sc¢ dugc nobi

i
1 \.‘i\.l

truyén dong vdi truc

o
\

mot cich doe lap. Mai

; b
tang co mot phanh By )

hoac B Ngugi ldi ¢in
dam bao khong dé gau (]

g trang thai roi v do__. -4

L

khi md ga =Ja noi

L]

d trén. DE md gau,

trude tién phai ddng
phanh B, (phanh giu

¢}
gaul va ngay lap tdce -
i Hinh 3.6, Toi giu ngoam:

a) To1L mot dong o b) Toi hai dong co 1am viéc doc lap:
¢) Toi vdi hop giam t6c hanh tinh;
K- khdp noi: B- phanh; T- tang; S- doéng md giu; H- giu giu.

sau dd md khép néi ly
hap K|\

2. Tdi gau ngoam hai ddng co dan ddng riéng biét

Phian 16n toi gau ngoam hién nay dugce cdu tae béi hai woi cdp dée lap, khong
cd lign hé déng hoc véi nhau thinh 8.6.b:

D4 nang hoae ha gau, cho ca hai dong cu lam viée dong thoi. Khi ddng md géu,
cho dong cd dong md gau lam viec con dong co gl gaw khong lam viéc. Khi béat
dau qua trinh nang gau. d¢ dam bao ghu khong bi md ra, thi vdp dong gidu va cap
git ghu phai cang bang nhau. sau Jdd dong thoi cho hai dong cv cung lam vige d¢
nang giau. Diéu nay doi héi ngudi lai phai quan sat that chinh xac.

Khi chigu cao nang lan th > 10m) va pdu dang J trang thai md, sé xudt hign
chuyén dong ddéng gau khoéng mong mudn trong qud trinh néng hodc ha gau
Nguvén nhan la ed sy sai léch vé 1ée de cia hal dong co do ching chiu tai khéng
gidng nhau. Gau & trang thai md va duve treo bdi cdp gia gau, do vay doéng co dong
md gau co lgisve tai hoan khi nang gau va hic lgi vé tai hon khi ha gau so véi dong
co giv gau. Ca hai diéu trén déu dian dén chuyén dong khong mong mudn cua gau.
Dé khite phue hién tuong trém ngudi ta nai dong hoc ca hai tdi bang khdop néi ly
hop. Ngay nay ngusi ta ding digu khién dién dé tao ra qud trinh gidng nhau cua

hai dong co.

Ngoal t81 gau ngoam hai déng co din déng riéng biét, ngudi ta con ché tao cdc



tei gau ngoam oo U0 dung hop giam tdic hanh tinh thinh B6.0% Hai dong cd, mit
cho chuyén déng nang ha gau. mot cho dong ma gau. Hai chuvén dang od the fam

vidge doc lap hoac dong thisi mat lue Toi loai nay dé dicu khign,

T
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I 3\ (] ‘
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inhh 8.7. Tdi viiu neoam coi may xuc:

Hinls 8.7. Toi vau ne \

[- & ¢80 truc chiph: 2- phanh duis 3- khap noi v hop kidue daiz - 1ang piit giu;
7- banh rang truycy dong cho trye chinhb:

- tang cuon cap d¢ diwcu Khicén g,

3- truc chinh; 6- tang dong mo pau:

3. Chat tai va tinh toan

Mot chu ki lam viér cda gau ngoam bao gom cac qud trinh dong gau, nang, md
va ha gau. Cac chuyén dong ning ha tif€p theo tuy theo y8u ciu eéng viée ma cd
hay khong. Hinh 8.8 m6 ta sy thoy 55 v v hie eamg can hai edp déng md gan

S va cdp giv gau ! trong mat chu k3 M viee

Trong qui trinh déng gau, cap giv gau H khong lam vice. Luc cang cap déng
gau phu thuse vao lue can cat etn gau trong dong vat lidu, Iite can phat sinh khi
dong ghn va vao ty sd truyen cua he thang truvén dong co khi cua gau, Gia i lue

cang cap dong gau thay doi 1y 0 Jdén gid tri cue dai £

nhitu trudong hop no dat
duge gid Lrj Ldong dog khi gau day rai F '
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Sau khi hai cdp giu gau va cap dong
mod gau can bang. thi luc nang pgau phan

cho ¢d hai cdp gitt gha va ecap ddng mod

gau.

Do c6 chuyén dong dong gaa irude,

nén cap dong nd gau thutng chiu lue lon
hon. tham chr mat minh chiu toan bé 14ai.

Trong qud trinh ning, cip giv gaw se

chiu tai tang 1én cung vél sy giam (di

cua cap ddng md gau.

Mot chu ky lam viéc cua gau khong Hinh 88. Toc do va ldc cing edp trong

mat chu ki lam vice cia gau ngoam:

thuyét da md td cung nhd eie dudng dac roen-thdi gian dong gau; tp- thot gian

tinh cua ede dang cd co thé sai léch nang g fo- thdi glan mo gau;

typ- thou gran chu ks {p- thol gian dung:
fao- thei pian ha gau,

thé dién ra mot cach tuvér doi theo 1Y

tuong d&i so vdi nhau. vi vay co thé
khang dinh: lde dong md gau trong qui
trinh nang gau nam trong khoang tuf
0.2 F dén 1,0F . e cang cdp giv gau dao dong tu 0 dén 0.8 F;. Cap ddéng md ghu
eiam tai nhigu thi bat diu qui trinh mé gau. D¢ méd gau, cdp dong md gau duge
tha chung. vi vay no hoan toan khanyg chiu tai. Cap giu gau chiju toan bo tai trong
cua gauw day tal no s¢ giam nhanh dén gid tri trong lvong ban than cda gau trong
gua trinh dd tai

Qua trinh ha giu cing giong nhu ning giu. Su gidng va khdc nhau eia hai cap
vé chit tat ¢ day it eo y nghia cho vice tinh toan

Tom lai. tAi trong tac dung 16n hai edp nhu sau

Ca hai cap. mdi cap déu chiu toan bd tai rrang do trong higng gau va vat lieu

trong mdi pha lam vide cda no. cap ddng md giau J cudi qua trinh ddng ghu, edp
nang giu ¢ Jdau qud trnh md gau. Ca hai cap ciing nhy cic chi tiét cia b phan
dan truvén dong, ké e¢a phanh. déu chiu tai 1a tai lrong ung véi gau day tai.

- 8y chdt tail theo thoi gian lén cap giv gau ngdn hon cap déng mé gau.

Luc uinh todan d€ xac dinh kich thude cla cap theo tai trong tinh nhu sau:

cap dong md gau 1,0 F,

CAD giu gau (0,67 + 0,758 I,

Luc d¢ tinh todn chon dong cd cho ra cdu nang giu ngeam cd the tham khao
bang &1 Gid tri 0.6 cho ca hai déng co ¢ t3i cd hai dong co tdch riéng biét, va
0.5 £ cho déng co ding md gau cia tii gau ngoam vadi hip gidam toc hanh tinh.

Cae gin tri d¢ duge rut ra tit kinh nghism thuce t&
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Riang 3.1

Dang tdi gau
ngoam

To giu ngoam cé
mbt déng co

Tdi glu ngoam co
hai ddng cd lam
vibc ridng biét
Tdi ghu ngoam co
hai déng o voi
hdp giam téc

hanh tinh

l

T
Ding co L Thdi gian lam vige | Ty 18 cong svat
cua dong co | T
I P : e,
l
1r0rh L R 1.0 10
|
|
e
| Dong co dong ma R T 06 |
gau ‘ 12 ‘
Déng cd gl gau ot s 06 |
S| i
Déng ¢y dong mo | lawn * ta 05 |
gau | 15 I
S @
!
Déng ¢o ndng Qdu fn * Tee 10 L

§8.4. TRINH TU TiNH

Cdc s lidu can biét trude d€

- taj trong ning §. N;

- chidu cao nang H, m;

- toc d nang ‘p’n, m/ph;

TOAN THIET KE CO CAU NANG

tinh todn thiér k& mét co ciu nang la:

- ch& dd lam viéc clha cd cau

Trinh tu tinh todn nhu sau

1) Lya chon so d6 co cdu cung vai nhitng giai phdap vé dong hoc va két edu.

2y Can cif vao sd 4o luon cap da chon ¢ bude 1,

lue cang cAp lén nhit va chon cap.

3) Xac dinh cdc kich thude c¢d ban cha tang va puly.

xAc¢ dinh boi sudt palang cap,

4) 'I'inh s6 vong yuay yéu ciu cia tang dé dam bdo téc do nang V.

Vn.(:

=
.T(f-l‘

. VEph

5) Tinh chon déng co dién va kiém tra dong cd theo cae bude & §6.2

Cong sudt cdn tinh N, =

Thoi gian m¢ may duge xdc dinh theo cong thie (7.7 hoac 17,111

60.1000.5 |

@V, kW

6) Theo cong sual, Ly =0 truvén chung yéu cdu, 80 vong quay truc vio, ché do

lam viée cta eo cdu, titn hinh thict k& (hoae chon) hé thang truyén déng.
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T¥ 36 truyén chung véu cau

TEdL

= -
n

7) Tinh mémen phanh, chon pl‘lxanh va kigm tra gia téc phanh.

Thii gian phanh duge tinh theo cong thie (7.8} hoae (7.11),

8) Tinh todn thiét ké rac bd phan chiu lye con kai nhu cum mde treo, kep dan

cap frén tang, truc tang, goi d0 Lruc tang v.ov.,
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Chduong 9
CO CAU NANG HA CAN

O cac can true quay. dé dich chuvén vat nang tir vi tri nay dén vi tri kia trong
ving khong gian phue vu cia ¢an true, ¢d thé thue hién nhe ba co cfu nang, quay,
di chuyén cap truc. tuy nhién trong nhi¢u trudng hop. vi du nhu cae cin true 4to
lai khéng ducge phdp di chuyn may khi treo vat, mét s6 cin truc c6 tAm voi va do
cao nang Idn, do khdéi lugng todn miy cing nhu vat nang rit [dn, thao tac vdi co
cdu di chuy&n s& tifu hao nhiéu nang luogng va khong thuan tien, vi vay ciin phai
vo o ciu thay déi tam vdi, nhd ad, k& hgp vdi o0 cAu ning va oo cdu quay co thé

dé dang dua moe treo dén vi tri can thist

C6 hai cdch thay d6i tam vdi: hoac bang x¢ con di chuyén trén can dat ngang
hoace dat nghiéng, heoac thay dai goc nghiéng cin can nhi cg cidu nang ha can.

Cd cdu thay dél tam vai bang xc con thue chat 1a co edu di chuyén xe, thudng
ding ki€u cap kéo hay kifu ru chay nhu palang dién. Dac diém cdu tao va tinh
todn cd the tham khao 0 $10.4. Dudi dav gidi thiéu cg cdu thay Jdai tam v bang

cach nang ha cén, con goi la ¢o cau nang ha can.

§9.1. CAU TAO CHUNG CO CAU NANG HA CAN

Cu cdu nang ha can dung truyén dong cap (hinh 9.1, at duge sit dung nhizdy
nhdat trén cdac can true, Tuong tu nhu co cdu nang vat, céic bd phan chinh eda nd
bao gom dong co dién, hop giim toc, tang cudn cap, palang ciap va thié€t bi phanh
ham. Palang cap duge ndi vdi can thong qua cum puly di dong gan trén can, hoac
bang cap neo can. Khi st dung eap neo cidn, gidm nho duae chieu dai va trong
luang cua cdp nang ha can.

Bé sudt cua palang cip nang cin duge xde dinh sao cho cd thé dung cimg mét
dusmg kinh cap véi co cau nang vat, do do cd the ding cung moét loai puly, cung
mot loai cde chi Liél kep eap v.v..

Trén hinh 92 ma ta so do két cdu co cau ning ha can cua mdl can truc dudng
gat. Do cac can true kidu di dong ¢d yéu cau ké&t cdu phai nho gon, nén d day su
dung tang cudn cap bon 1gp. Tdt nhién phai st dung co cdu rai cap d& dam bio cip
duge cudn déu trén tang lan lhugt titng 1dp. True ren vit cua thigl bi nay duge quay
nha moét b truyén xich, néi truvén dong (W truc tang
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Hinh 9.1. ¢ dov mguyén v cac phuong phap nang ha can:
a)y Nang ho cin dung truyén dong cip; by Ning ha cin bing truyén dong
thanh rang bhinh rang; ¢) Nang ha cin bang truyén dong vit dai oc
Jdy Ning ha can bang xylanh thuv lye

Bé phan chinh cta thigt b rai cap thinh 9.3) co truc ren vit ! xé ranh ren theo
hai chieu trdal va phal, True 1 duge dat song song vd tang cuén cap. Con chay 3
duge dan hudng bdéi hai true tron 2 va ed kha nang dich chuyén dec truc nhi rang
4 luon an khdp voi ranh ren. Trén con chay 3 cd hd tri hai puly 6 d¢ dan hudng
cho c¢iap 7. DAn déng quay cho truc vit nhd true tang théng qua bé truyén an khap
&. Khi truc ren vit quay. con chay 3 sé dich chuyén qua lai theo hai ranh ren va
nhé 4o cap duge rai déu khi cudn vao tang Toe dd can thiét caa true ren vit n s
la:

o

no=n v ph,
{

trong do: n, - toc do quay cua tang;
d. - duimg kinh cap:
t - bude ren.
Viéc ndng ha can c¢d thé thuc hién bang céc phuong phap khac, khéng dung

truyén dfng cip. ma bang cac ¢d cau truyen dong cd lién kél cing véi can.

Co cdu banh rang thanh rang thinh 9.1, b}, ¢d cau tao don gian, trong lugng



nhe, ré tign, nhung khi lam vice gay tichg on Chinh xdc han, it tiéng on hon. va
an toan hon. tuy nhién cung dat tién hon. la co cau nang ha edan dung truyén ding
vit dai 6¢ (hinh 9 1.c). Loai niy dung nhiéu ¢ ciac can true co sde nang lan, viodu
O cie cAn true néi, can true phue v nha medy dién vov

f

—
- 1%
M M :
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Hinh 9.2, S¢ do ¢o iu nany ha can voi ¢ cdu rin cap:
b- dong vo dicn; 20 khdp ndir 3- phanh vo khio 4- hap giam oo 3- oo i ral cap;
6- truc ren vit had chiéu: 7- bd (ruven xich; 8- tung cudn cap bon lop, Y- bo truyén
hinh rang Jd¢ ho.
Ciac cAn truc 6td, cadn truc banh lGp, cac may xue thay lue va cdc mdy dung
truyén déng thuy luc khac. co ed cdu nang ha can bang cac xylanh thuy lue thinh
09.1,d). Viéc bd tri cde xylanh nay cin dam bae tay diy cia ng khong bi udn. D€ tao

hie day lén, thuéng bé tri hai xylanh cong tac dat song song.

Khi thay ddi tdm vdi bang cach nang ha can, ngoai viée vat nang dich chuyén
ra xa hoac vao gan tAm quay cia may, nd con bi dich chuyén lén xudong ngoii ¥
mudn trong mat phang ding. Sy thay d5i 16 cao cia vat nang Lrong gqud trinh thay
déi tam vai lam cho dong ca din ddng co cau lam viée khong dn dinh do cong suat
ean thay d6i, gay khd khan cho npguii didu khign mady, dac bict khi tién hanh cdc
cong vide lp dat bing can truc

Co nhigu phuong phap khac phuc nhuge diém trén nham dim bao dich chuyén
ngang vat nang trong qua trinh ning ha cin. Phuong phap thudng dung § cac can

truc thap la lien két palang nang cin vdi palang pang vat hoae lidn két 18 nang
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Hinh 9.3. Thic¢t bi rai cdp:
b- trye ren vt 2- trye din hedny: 3- con chay, 4- rang;

Sotruc puivy 0- pulv 7- cap; 8-hanh rinp {hodc dia xich).

Hinh 9.4, S0 do cdce oo cau licn kC pating (a) v lién kv @i (b

1- cap nidng varn 2- (00 nang vt 3- W nany cuae 4= alp nang i

oocap glang 0- gap wee cAng Toocap peon Re lang nang can: Y- tang ning vat
Lk nam cham dicns L!- 1y hop ma st
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can véi toi nang vat Trén so da lign kér hag palang chinh 9.4,2), cap nang vat I
mét dau duge cudn vaec tang nang vat 2, con diu kia binh thudng duge ¢8 dinh vao
can thi ¢ day lai duae cudn vao tang nang cain 7 theo chién ngude véi nhanh cap
nang vat. Dau cdn duge nang lén, nhung day trea vat dai va. bi lai d6 cao thém
cua dau can. Két qua Ia vat nang vin g do can gan nhu khong ddi. Bdng cach tinh
toan v chen hop Iy, phai hop hai suit hai palang, duong kinh v4 bién dang thich
hyp cia tang nang can, co the dam bio duge vat nang dieh chuyén ngang khi nang
ha c¢an

() ¢ cdu lien két hai ta nang. tang nang can & dude dan dong tif tang nang
vat 8, thong qua ly hop ma sat 11, dieu khion bing nam cham dien /0. Chisu cudn
lén tang eda day cdp d hai tdi nguee nhau, nén khi tang 8 quay, nang diu can lon,
tang 9 quay cing chidu va nha cap ra, ha mde xudng thinh 9.4,

O cae can truc chan dé, can frue ndi. do ¢d chitu dai (ay can va stte nang ldn
nén viee khac phue sy thay ddéi dé can ngoai ¥ muon khi nang ha ean la vt can
thiet, Phuong phap dam hio dich chuyén ngang vat niang o cde can trye nay sé

ducge trinh bay k¢ han 4 phan 111

§9.2. MOMEN CAN TAl CHOT CHAN CAN

Trong thai ky md may, 141 03 cic momen cia lye tae dung lén can d6i voi chét
chian can duge xdac dinh nhu sauw
My =M + M, + M + M + M 9.1
trong dei: M- momen do trong lugng ban than cda can vi vat nang gay ra doi
vl chdat chan can;

M ,- mdmen do luc quan tinh ena khei lugng vat nang va can khi md may

ed cdu nang ha céing
M.- momen do luc can gid tic dung lén vat nang va cin;
M - momen do luc quan tinh cha cde khol luong vit ndng va céan, khi ma
4 | g

may hoar phanh cd edu di chuyén;
M- momen do lgc quan tinh ly tam ctia khéi lugng vat nang va can, khi
cd cdu guay lam vice dong thoi vl od cAu niang ha can,
Bai toan trén dude xét trong thai ky md miy <o ciu nang ha can, dong thoi cd
cd cAu quay dang lam viéc, cing nhu dang md may hoac phanh cd ciu di chuyén.

(3id thiét, khai lddng cha cin phan bo theo chigu dai ¢é dang hinh thang nhu
hinh 9.5, Hl-k va EU la khéi lugng phan be theo chifu dii cia cin ¢ dinh cin va

chan can.

Su thay d6i khéi lugng phan hd ctia ciin duge danh gia bang hé 56

168



m
h (9.2

’rt‘ll

Ca hai dai luong n_zk va 51—__| phu thude vao tAm voi r, khdi lugng chung cia cén

56 1a

myo=mr-ro- (1 - y¥r-r)

m. |
= — Al + r-r) (9.3)

2
Tu t9.3) suy ra
)
. am

P = e

. (9.4)
1+ il - 1)

Khoi lugng phan bé trén phan (0 chiéu dai can, chiéu trén mat phing ngang
dx 1a

r-x + yix-r)

m,. = 2m
I3 A . .
(1 4 3¥r - r )2

;:x la mét ham cua r va x.
- Xac dinh momen Ml
Khoi higng cia phan té chigu
dai can theo phuong ngang dx la
dm = n_tx.dx
Tu do co:
dF ., = gdm = g.}ﬂx. dx

Coi khéi luong vat nang my,
tap trung tai dau can.

dx

|

|

. . - % l
Lay momen déi véi chot chan - _J

cAn cd . . . < - 5
A Rinh 9.5, Cic lue phan bo tac dung ién can.

.
My =m,g tr-r+ Jix-r) dF_,
r\

2 om, g g
=myg tr-r)+ ——————— - bhlr-x+y - r,ldx

(1 + iy - .".-l r

[

= nGglr-rg . — . ————(r - ) (9.6)
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- Xac dinh mémen M, vai

. x - "‘l?
dF, =y dm
Cosp
cd
- LI A
M, = mgply + [ —— dF
¥, Ccosy
2 p ,

-
meypdy T - Jtx -t rx oy - rldx
1+ yotr - reosty

Lt

. m..¢ I + 3
mu.w.if\ + —— -

v

. ir.ors, 10.7)
6. coscP 1 +

- Xae dinh mémen M,

Gia thist sy thay ddi dién tich chan giv ean can tuong ty nhu phan bd khoi
lugng thi dién tich chan gic phan theo chigu Jdai cin ¢ vi tri tuong Yng vd ¥ tifang
tu (9.5 la:

. rox o4+ o - rw‘)
A =2A —- _ -
' t1 + oo - v}

7N

- v (9.6
2
dF,, = dA.gsiny = .‘i_\.q.sinfp.dx. 9%
trong dé: A- tong dign tich bé mat chiu lue gid cia can;
g- ap lie gia tinh Loan,
Ak
A

(B}

AR

-ty s6 dién tich gida dinh can vi chan can.
Momen do gio giy ra doi vdi chot chan cian sé la:

;
M, = A,q tgelr - r 0 + [l - e tgp. dF

I

L

24 q. tgy. sing r

= AQ- qg. tgplr - r ) + — — L J- eIy - x + oyl -or Hdx
S T N o
A g tge. sing 1 + 2';/
= AQAq. [, sing + ‘ — . {r ) (9-1M

3 L+ »
Véi A, la dien tich chdn gid cta vat ning.
- Xac dinh mémen M,

Trong mat phang ting chia can, gia te eda co cdu di chuyén khi md mdy hoae
phanh a, gay ra luc phan té & khéi lugng dm.

dF,, = ¢, dm.



Momen do lue gquan tinh ciae khoi lugng val nang va can gay ra doéi vdi chet

chan ¢an

i
M, =m0 tgptr - e s v - rotgedl |

r
(0]

domoa@ptgy i
- pru Lgpetr - o0k ol - r e - ox 4+ pia - oy D dx
: o+ e - POt
IO 7y 1+ 2 o
o nz.(_l.(r‘./.\‘mn-p + S — 2 L 0.
3 1+

Xac dinh momen M.,

Neu chuvén dong nang ha can xdiy ra dong (hai vdi chuydn dong quay quanh
truce thang ding cda may vai toe dé goe ¢ thi fue yuidn tinh iy tam cia khéi lugng

phan ta dm la

"lF;»,-\ = ., oyoodm,
méamen eda lue quan tinh Iy tAm cie khai lugng vat ning va can d6i véi chét chan
can la

I
M. = e, e lgptr - r) 4+ Joo - roitgy dF

H
0

2m \,u"z.tg;p N
R rl-‘)[r -+ oy - r“)jdx

= my, PrAgetr - or o+ 7
I LS S

%

. m,\.r,-'-’.tg(p
T e L I it § AT O Ealie of R e KT o N I (9,12
) 6]+

Bang 9.1 thong ké lai cac céng thie vac dinh mdémen déi vdi chét char can da
tinh & trén Khi khéi lugng cta can phan bd déu, cd > = 1 va Ex = mir - r)l1a
hiang s6. Pé dé dang mo ta bang dd thi su
thay déi piad tri cta cdac momen khi ram vai
rothay d8i. coi ¢in cd khai ludng phin bd
dtu va cho r, = O

,
M, = CFi . . (9.13}
A
M- mémen d6i vl chdt chian can do

khéi lugng can gay ra.
Biang 9.2 cho gia tri eia €, va f tudng

ing voi cac momen M) - M. va hinh 9.6 la

duiing bidu dién eia ham fl['—j )

Hinh %.6. S¢ phu thude caa cic

N momen vao tam voi.
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Bang 9.3. Cong thic xdc dinh momen trén co cau thay ddi tam vai

Mémen | XM cBn co kndi lisng | Khi can cd khéi ludng phan bg Do khéi lgng |
phdn bd déu dang hinh thang | vét néng }
. | :';rkg 1+ 2 .7 r ;
M, LY . o) mogle - rg) |
2 3 1+ ‘
i | M 14+ 3 i
= (r - f1‘12 oo . —_ i ’n}z = ir rc)}z
acosiy geosly 1. cas?p
Mo .ﬁr.'A.;ﬂ'JAz i ml.',r:,fi 1+ 3y o= '"Q"‘f;"i
= .z P
3 | <] T
A. g tgpsing # Aqgtgpsing 127
___2__ (r-ral | . - tr-rg) Aqatgelr - )
I ” A
' = Aqatd, Sing
; - QA |
My 1 5 . Aty smzlp t+ 2 i
= -A g fA‘Sin v b= .
2 3 14+ 7
at g g | maatQp 1 2y
cee= {F “’O) ' _d— - {r —rn) mD.a,.thr Yy |
M r
4 1 . l ] . = t’lo;‘:'ffASinqv ‘
=5 Mopagd y SNy ‘ mp‘a'.fA.SIﬂ-,f 1+ 2y ‘
J 3 ‘ 145 ‘
. - — nd s
IHA.t{'Z.lgtp ‘ i mA.:,-z.tgy' ; 2 !
_? (2r + roir rg} | " ~-J (ror e+ g 34 | ey S Agelr - v !
! iy ; X
! — mg a2l sin ‘
'MS nr 2y sin | ’ 2y i [ "a v Ay l
Tak A SN | Pip bt A SNy | .
= — (2..’ + f.__J} ‘ = T lf + rg + (3f + .",:]]
6 | 81 )
! - —

Bang 9.2. Gia lri cac dat Itdng (fva Ji

,
K) ¢ cong thae (913) vdiry = 0

viy = |
r ¢ y r} i
M = |
% ! ™ IA ”A I
M M) y r '
? a
M3 Mga) IR
A ]
3
M
My ) ;{ . %,2
H
, R L —*
M (M ) 2 |
- r
e t-()®
A -
= i I
I fa Ia
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Khéng chi ¢ mamen do cac ngoui
lue gay ra d6i voi chol chan can, ma
ca gde truven luc o «hinh 9.7 cung
thay d&i theo tam véi hoae gdc,

nghiéng can ¢,

Ti gquan hé hinh hec trén hinb

97 co

Hinh 9.7, Goc truyén e

sinta - ) §o— IO .
eo=d - — =V d- - 2cd.costc - p) + - (9 14
=ind

T 1974 rut ra

sinlu - ¢v
= - o ) 9.1,
¢ G
V]. - 2— sl - o)+ = e
d d

Lye nang ha can tae dung [én chi tiét truyén lue (palang cdp ndng cén, can
pitténg v.v.»,

M,
Fo= (9.161

c.51n4d
Dé& thdy toe dé gde ¢ cla can guay quanh chét chién cén la ham eda toc do co
lai hoac dudi ra cua palang cap nang cin V|
¥y

o= w1
¢ sind

§9.3. TINH TOAN CO CAU NANG HA CAN

Phan nay gigi thidu trinh tu tinh toan cd ciu nang ha ein bang truyén dong
cap, la loal phd bign nhat hién nay, Do viéc tinh loan hoan toan tudng tu cd cdu
nang vat, nén chi néu mot sé didm can cha ¥y Cd thé coi luc tac dung lén palang
niang cin F, co Vi tri tuong ung vai trong luyng val nang @ tdac dung lén palang
nang val trong cd ¢Au niang vat.

1. Luc tac dung lén palding nang can Fg

Taite F la mot dai lugng phu thude vao vi trr cda can, do vay trong thue té
thudng tinh F, tuong ung véi nhigu vi wri khic nhaa caa ean Khi lam viée, tam
vdi cda can truc thay déi tu r

min d6n P Luong ung o6 goe nghiéng can p thay doi

tit g dén . Cac vi tri tinh toan thutng duge chon bang cach chia déu khoang
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cdch cia pham vi thay d6i ¢ trén. 84 .di€m chia cang nhigu thi midc do tinh todn
cang chinh xdc. Cdc k&t qua tinh todn dude lap thanh bang. Khi tinh tean cac
moémen do khdi Ivong vat nang gay ra trong M. M, M, M, M. chn chu y dén sy
thay déi gia tri cda khéi lugng vat nang theo tam vdi. Do trén cin true od syt phdi
hgp lam viée dong thdi cua cac co cdu, nén luc F,. dugc xdc dinh theo cac td hgp
tai trong khac nhau:

- Tai trong tinh lén paling ning can. khi naAng cAn cing v&i vat nang:
M, + M, Sb

F. = (9.18)
c. sind

trong dé S - luc cang nhanh cdp nang vat;
b- khoang cdch tit cdp nang vat dén chét chan cin (hinh 9.8).
b = ¢'sind’ (9.19;
Gia trj sind’ duge xdc dinh theo (9.15) dng vdi cde gid tri «, ¢,  (hinh 9.7)
- Tai trong l&n palang nang can khi néng can co"vat phdi hgp vdi quay cén
truc

M, + M, + M. S_b
Fy = : - (9.200

c. sind

- Tai trong lén palang nang can khi nang cin co vat phdi hop mé& may hoac
phanh co cau di chuyé&n '
M +M,+ M, - S.b
Py o= et {9.21)
- ¢. sind

Trong cdc trudng bhop trén déu khong k& dén tai trong qudn tinh cta khéi
lugng vat nang va can khi md mAdy hoac phanh ¢o cfiu nang ha can. Cdc gia tri Fy
dugc tinh che nhigu vi tri va duge lap thanh bang.

2. Chon bdi suat paling nang can va chon cap

Trong nhidu cin truc, dac biét la can truc thap cd st dung so do mac éép lign
hgp (§9.1), khi dd dudng kinh cap nang cin va cap nang vit 14y bang nhau. Can
cd vao diéu nay va dua vao luc cang F |
theé thiam khdo cédc loai miy tugng ty d&€ xdc dinh bdi suitl paling nang can. Sau

khi chon bol sust palang, tién hanh chon cdp n4dng cAn va cdp neo cln (néu cd),

chon bdi suit palang nang can. Cling co

3. Chon doéng co va phanh

a) Déng co

D€ chon dong‘cg, ngoai tdng tai trong tdc dung lén palang nang cin F|. phai
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xdc dinh tde do thay doi chitu dai palanyg nang can 1

vy = — . Mia (9.22}

trong dd: e, e - chitu dai palang cap ting voi can 6 vi tri o0 tadm vol ldn nhat

n
va nho nhat;
/- thoi gian rhay dai tam vdi tie tAm vdi lén nhdt dén nhé nhat hoac
nguge lai.
Thisi gian thay d6i tam voi ¢ phu thude vao cong dung, loai va nang sudt cia
can truc. Bang 9.3 cho cac gia tri trung binh cda ¢ va tde do thay déi tAm vdi trung
binh

"mae ™ Toun

U= .

!

. 60, mjph.

Bang 9.3, Gid tri trung binh cda 1 va vy

i Loai can truc va ¢fng dung I‘ Thai Qiafléih?)-’s doi tam Toc do :—;‘Uf;a binh v,. |
Can tryc chan dé (boe dd) f 8 - 30 50 - 60 %
\ Cén tryc chan dé (lAp rap: 60 - 65 20 - 25
ﬁ Can truc ndi 20 - 200 \
! Can truc thap 25 - 120 ! 4-30
Can tryc 616 ; 5. 30 1 6 - 35 .

Céng suat dong cu dude tinh theo tai trong trung binh bhinh phudng

n 2
SR A
i=1
Fu = —_— (4.23)
n
> Ae

et

-1

trong dd: Ae,- khodng thay d6i chidu dai palang nang can tit vi tri tinh tean thua
[ dén 5+ 1
F, - tai trong tinh tac dung lén palang cdp nang céan tinh & vi tri i theo
cong thac (9.18) hedc (9.20).
(Cong suat yéu cau cdua dong co theo rai trong trung binh binh phuong khi thay

doi tam vai tu o odén r

bl

N KW 924
1006, y |

33
3, higu sudt trayén déng co can
Sau khi rhon cong svar dong cd theo phuong phap trén day, phai kiem tra lai
kha nang qud tal cua déng co cing nhu thai gian hode gia 19¢ md may.
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- Kidm tra qua tai
Déng cu phai co kha nang qua tai tuc thai do mémen M pgay ra

11X = ‘0-‘8 <= 0.5% wllm\' A,len

TN

trong dd: d.. a: duang kinh tang va boi suat palang nang can;

i,- ty 86 truyén hop giam toc;
)

7, hiéu sudt truyén dong cua ed cau:

F| e B trong 1dn nhat tae dung lén palang nang can duge tinh theo
cong thie (9.200 hoae (8.21),

- Kiém tra thoi gian md may vdi lue F| o thoi gian md may khong nén vugt
qud 5-6 s,

Theo (7.19% ¢d phuong trinh mémen mdé may cua dong co

M, =M, +M
trong dd: M- momen cin tinh duge xac dinh tir lue Flx theo céng thuc (9.18)
va (9.200 va duace tinh theo 1925

M- mémen dong phat sinh trong thiti ky md may. C6 th& chia M ra hai

phén:
A\Jd = Af\l;l -+ ‘\J\JI: (0.96)
Mml- mamen cua“luc gudn tinh cde tiét may quay trong ed cdu quy vé
true déng cu
'y {“\.
Y - _ = . —— (oI L)
ML'” = Jk“. = a. (9.27)
th in
M'.qu momen cua lue quan tinh cac khéi lugng vat nang va cAn gay ra

treng thii ky mé may khi nang cin. duge quy vé truc déng co.

B dy .
M o= el 19.28)

g2 T .
I 2a. 1,9
g o
F'o Tue quy ddi 1t mamen M, Theo (916 cd

M,
F, = 7
¢, sing

Coi khot lugng can phan ba d&u, theo bang 9.1 co

" .
!u:}— -+ m(}).!‘\"
F '| = —— P Vi
¢ =ihd
pe—tb ot
NG I 2.0.5ind. ly 4. 2
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Thay tat ca vao (9.28) g

m ;
— + om0 efe
. 9] | 1
! 3
M’ql, . e
4 ¢.sind X i
[ .[ e o, Jg“‘)]“‘fi”
Cudi cung co:
m .
C— + my g
U-'l 1 3 h
‘Mxl = (t. J]. _ 4 — e — e
m 4 ¢ sind I
——— 1= a-agy,
[ 3
A
nt .
C—  + mdds
U
| 3 1
bat JU = ({J= + - — e
4 ¢ Sinag
. B
{ Foanoinoy
o Yo
(;'\
« .
— + Qdy
hl - 3
hoae D = o NAG DYy +
.. csind
[asap b - —

.“\
Ta co thoi gian md may khi nang can

-f“.(r) 1

m

M. - M
hay
(?Dlni

iR

3T5M,,, - My

by Chon phunh

{9.20)

{9.30)

(931

Trong ¢d cdu nang cin chi duge phép dimg phanh thuing déng nhu & co cdu

nang vat. Mémen phanh tinh thes cong thie

vdi

vdi

Py,
M,z RN =i e
' 2.

hé s6 an toan £ = 1.5;

i - t¥ 56 truyén tu true tang ¢én truc dit phanh

Phanbh phai ham dwge can & moi vi tri khi co gid & trang thal khong lam viée

hé 50 an toan k = 1,0

-1

-1



Sau khi chon phanh can ki€m tra thdi gian phanh, saoc cho thai gian phanh

khong vugt qua 4 - 5 s dng vai F_ va khong nhd hon 1.5 5 ing voi F| .

Tuong tu nhu (9.31) cg
7 6D n,
(9.32)

too= hoac ¢t | = -
ph : 1th g
J'M'ph - M, d75‘M|\h - M
Vai
m
C— + my !d.‘}.)]
1 3 ) 3
do=ad + — — hoac
4 csineg
- i
ica=1 -
l,
G - b
{ 3 + Qidg,
GD* = <3G D" +
., , csind
< ac -
g -a { ) }
A
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Chuong 10

CO CAU DI CHUYEN

Co cdu di chuvén dung d€ dich chuyén may hoar mét bo phan cia may frong
mat phang ngang hay nghiéng. Theo dac diem ecia dusng va bo phan di chuyen
phan ra ¢¢ cdu di chuy@n trén ray, cd ciu di chuyén banh 16p va co cau di chuyén
banh xich.

Chuong nay chi gigi thisu dac di€m. cdu tao va tinh toan cho co cdu di chuyén
trén ray duge dung pha bién trén cau true, eéng true, céin true thap, can truc chan
dé vov

So vai ¢y cau di chuy&n trén ray cua cac maiy van chuyén ngang thi ¢ may
nang ap lue lén cac banh xe di chuyén 1dn hon, nhung té¢ dé chuyén dong nho hon
nhitu (dén 2.5 m=. ca bigt 6 mes va thudng duge dan dang dién

§10.1. CAU TAO CHUNG CO CAU DI CHUYEN TREN RAY

Ca cau di chuyén bao gom maot heac méat cum banh xe, duge dan déng bai dong
cd thong qua hé thang truyén dong co khi, nhu hop giam toe. khdp néi, trong nhign
trudng hap cdn od cd ho truyén banh rang &8 ha. D¢ dirng xe chinh xde, co cidu
duge trang bi phanh. Duong ray cia co cdu di chuyén cdé thé dat trén cang trinh
hoac duge gin ed dinh trén nén

Sy khdc biét vé cau tac cda cdc co cdu di chuydn phu thuoe vao:

- dudng ray di chuyén: di chuyén ki€u treo trén ray (thudng |a trén hai canh
dudi dam dinh hinh ¢h@ I) hoac di chuyén trén dinh hai ray)

- cach truyén lyc: banh xe dan déng hay cap kéo;

- wich truyén momen xoan Ién banh xe (qua banh rang, qua trye) chinh 101

- két ciau cua hé thong truyén dong: kin hay hd;

- cach dan d6ng: dan dong chung. din dong riéng.

Mat van dé quan trong, Anh hudmg nhiéu dén két cdu cia co ciu di chuyén trén
hai ray va cia ca khung xe la phal dam bio cho hai bén xe di chuyén déu nhau
nhiam giam su bién dang cia khung xe. do dd gidm duge lue ean chuydn déng do
di chuy@n xién léch. Su di chuydn lech nay chi yéu da o6 sy sai khae vé dudng kinh

vit toe do guay cua car bianh xe cha dong.
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Dé han ch& 46 xién léch, trude hét, va chi yéu ld két cdu kim loai cda khung
xe hoidc toan may phai cd dé cung ving cuo. Mat khac, go banh xe hoac cde con
lin dan hudng cung han ché su di chuyén léch. tuy nhién sé xuat hién cdc luc can
phu trong cd cdu cung nhu lue tac dung phu lén két cdu kim loai. Cog edu di chuyén
ddn dong chung (hinh 10.2) dudce dung cho ciac xe lan cia cde can true kidu ciu

tcau true, cdng truc) hoac cho cau truc ed khau di nho

—
V._@_mf._

i

m@z ! ﬁtb!ﬂ

0) b)

Hinh 10.1. Truyen mémen soan 1én banh xe.

Vdi xe lan hoac cau
truc cd khau 46 rat nhé,
cd thé dang so db truyén

dong vdi truc quay cham

(hinh 102, h) Tit dong TN

cg, mdémen xoan dude

truyén qua hép giam tée H y _ I jg]J
va sau da dén cac banh I — - L |
xe nho tu~ truyén déng. 9

Tiy theo khau dd ma ivue  Hinh HL2. Cic s¢ d0 o ¢du di chuyén din dong chung.
truyén déng cdé thé duoge

ché tao thanh hai hay nhigu doan, chang dugc ndi voi nhau bang cde nol true va
duge do bang cac & dd trung gian. Mémen truyén qua tryc truyén dong & cdp cham
vi vay c6 gia tri 1én, do dé ban thin truc. 3. khép ndi déu co kich thudce va trong
lugng lan. D& giam nhe,cd thé dung két cdu truce rong. Khi khiu d6 lén, true dai.
goe xoédn truc s8 ldn gay anh hudng dén su di chuyén deu hai bén, do vay nén ding
so do truyén déng vdi truc truyén quay nhanh thinh 102, ab d€ truyén mémen ngay
tir hai dau ra cua dong cg dén cac banh xe thong qua hai hop giam tde & hai bén.
Vdi cung céng sudt truyén, {ruc quay nhanh cod trong ldgng nhd hon 4 - 6 lan so
vl truc truyén quay chdm, vid mac di phai dung dén hai hdp giam tée, trong lugng
chung ecida co cdu khong tang. Tuy nhién nd dot hdi yéu cau cao ve do chinh xdc
lap dat cde 8 dd va phai can bing déng rie tiél mhdy quay.
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Co cdu di chuydn dan dong rieng

duge dung pho bien. No gom cdac cum
riéng hiét & mar hoac hai hén duang
ray. Mol rum déu cd dong cd va hop
giam 16¢ riéng. Gilva hal banh xe dan
khang od Hén ket ca khi. Trong he
thang nhu viy ed hién tugng ry dong
san tal gida cac dong eo dien. 186 phoner

phian bo tal khéong déu gitta hai bén. th

trong unh toan cho mot co cau duoe lav

bang 607 tai chung.

Hink 1.3 S0 do oo cdu di chuydn

Trong cu cau di chuyvén dan dong Jiin dong ricéng:

rieng, dong ¢o cd thé bo tri doc hoac 4) €4 cdu di chuyen trén hai ray;

ngang =0 vdi true ray. Khi ba tr1 doe

thinh 10.3. 1 dunyg haop
giam toc banh vie, true vit
hodae hop giam toce banh
rang cén. K&t cau nay
dam bao cho co¢ cdu co
kich thude nho gon. Bo tri
ngang thudng khao ga lap,
do vay hay dung hop giam
toc kidu treo co mot dau
ty lén truc banh xe dan,
ddng c¢g va phanh nam
phia {rén cda hop do truc
banh xe thinh 10.4). Trén
nhiftu ¢iAn truc ngudi ta
con zu dung déng cg cad
ran san phanh thuang la
phanh dia kiéu dién ti,
lap congxdn trén hop giam

tde nha mar bich. Loai nay c¢d két ciu nho

gon, dé ga lap.

Khi ¢ hai banh xe dan trong mét cum

banh xc, cich b6 tri co cau di chuyén nhu s

do trén hinh 10.5.

O c¢o cdu di chuyén kidu treo. ray

by Co ciu di chuyén trén mot ray.

Hinh (0.4, Co cdu di chuvén ditn dong riéng
voi hep eiam 16c kifu treo,

thuong la dam thép chit 1. cac bianh xe chay i : it

trén hai ednh dugi cua dim thinh 1060, Co Hinh 1.8 S0 30 ¢ ciu di chuvdn vdi
cdu di chuyén kiéu treo od thé dan dong hai banh din wen mot cum binh xc.



bang tay nhg day true tiep hoac thong qua
hanh kéa xich. Trong truong hgp dan déng
dien, mamen xodn duge truyén (U dong oo
dén banh xe gua cdac cap banh rang Cac
hanh xe ¢d theé duge dan dong mdt hén

hoae ¢i hai ben, cd thé dan dang mat banh

xe, hai banh xe hay ea ban binh xe Dan

dong mét bén dan gidn hon trong cheé too

va lap rap nhung gay xién léch xe, o

dung khi di chuyén tvén duiing thang Do

khi di chuyén trén hai canh dudi cua dam

I. ap luc hanh xe lén dam gay nén cac ing

suat udn cuc bo kha lan, cing nhu duing
kinh banh xe hi han ché& nén ngudl ta
dung nhigu banh xe cho mot co ciu di
chuyén khi ¢é tai lgn «6. 8, 12 banhy Vi
chiat lugng caa bd mat di chuvén bi han

ché, nén toe do di chuvén 3 loai nay khang

vugt qua 0,5 m's.

{;’I—l

Y A

]
L1
- N bl
Luc vong ma banh xe dan truyén cho N

ray bi gidi han bdi kha nang him giua
banh xe vdi dudng. Néu toe do cang lan thi

chac chan gin (6¢ s¢ cang cao va 36 bdanh

xe dan dong se phai tang lén. Co thé khac

phue han c¢hé trén bing cdch dung co ciu
di chuyén kieu day kéo (sé duge trinh bay
vieng & $10.4), bang cach nay trong luong
eta phan di chuyén giam dang k& do b fnh 10.6. Co eiiu i chuvén kidu 1rco:
phan dan dong duge gan cd dinh trén may. |- duopg chay: 2- dong co ¢o phanh co
Co cau di chuyén cap kéo duge dung nhieu kb 3- true dinh vie 4 tam chiv Iyc
trén cdc cAn tryc thap, can truc céng va - true hioh rang con.
van truc cdp.

§10.2. TINH TOAN CHUNG CO CAU DI CHUYEN

1. Luc can chuyén déng cha xe di chuyén

Lyc cadn tinh W, tac déng (rong moi thai ki chuyén déng 6n dinh va khong @én
dinh cda may. DS 1a cic thanh phan lte can do ma sat W), do déc cha duémg ray
W, vi do gid W, Thanh phan W, chi duge ké dén khi may lam viéc ngoai trifi.
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W, =W + W, + W, (10,11

:

Lyc can ma sat W la lyc vong trén banh xe tai vi tri Liép xue gitta banh xe vin
duong ray. No o chiéu luon nguge chitu chuy¢n dong. W, la mot dai lugng thay
thé tuong duang cho cae lue can lan giua
banh xe v@i ray, ma sat trong O truc hinh
¥+ vh ma sat giva thanh bdnh xe v0i canh
bén caa ray.

Phuong trinh can bang mémen thinh
10.7) khi khong ké dén ma sat thanh banh:

W,
o
W, ®o= Fo + M,
9 ,
d
=Fu + Ff. — : suy ra
2 Hinh 10.7. MO hinh tinh lye cap
. ma sdl
20 + [
W =F - :

dy
trong do: « - hé 58 can lan, mm ibang 10.1);
f- hé 36 ma sat & true quy vé dusng kinh ngong tryc (bang 10.23,
(i, d- dudng kinh banh xe vad ngdng truc banh xe, mmy;
F- tang ap ide thang dung lén cac banh xe, N.
Dé ké dén ma sat thanh banh, dung hé =§ & He sé¢ & phu thugce vao dang banh
xe, loai 6 truc ciing nhu cach dan dang Gia tri ¢ia no cho 3 bang 10.3.
Cudi cung cd

24 + fd
W, = F. — k= Fow. (10.2)
dy

w duge goi 1a hé =6 can chuyén dong.

Bang 10.1. He& s6 can lin g2, mm

& Ray . mm khi duar;g kinh banh xe. }jm! o

| 200 va 300 400 va 500 | 600 va 700 ‘ 800 ‘L 900 va 1600

) T o D8I v6i banh xe thép T '
Ray bang 03 [ a5 ] 086 [ 06 ! 07
Ray dinh [5i 04 06 i o8 10 12

Dai vdi banh x& gang

" Ray bang | 04 | 08 0 os ‘ 08 09 |

Ray dinh 6 | 05 Jﬂ 07 oS [ 12 14 !
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Bing 10.2. e s6 ma sat o wrue [

Loa & & trudt & lan
K81 céu 6 08 no DE kin. co dau 6 bi va 8 da & con
/ [ 0.0 om 0015 | 002
L - N - . [ —_— ]

Lue can do d0 doe dubng ray

W, = F sine = F. « {103

a- dé dée cho phép cta duong ray @ « = 0,002 védi ray xc lan trén ciu truc
1« = 0,003 ray efng true va cédn truc chan dé; « = 0.001 d& v6i ray caw truc dat
trén dam thép vdi nén béténg <6t thép: « = 0,004 vdi ray can truc dudng sat Lrén
nén da dam, ta vet go; o« = 0,005 ray can truc thap.

Bang 1003, tic =0 &

T Dang banh xe Vi tf dat ¢d cdu ¢ Dén dong cd ciu i Ghi chd T
Ccan ‘ Chung 12 - i
- - - '_____ : N
Hinh tru ¢o ga o Chu truc !._Téng hodc chung 1.5
Hinh tru khéng cdé go . ik Vdi con lan dén hddng |
i bén canh '
- - _.+ .. P — - — -
Hinh try cd go Xe con Chung 25 vdt ddy dan cung
can truc ' PR PR
20 V& cap dan dign
B \ MGt phia 251 5 Ga
Hinh con ¢6 mét gd Chu truc treo U C)_t_r_l.rdt
Hai phia 2.0 O ian |
|
182 & trust
! Can truc thap 14 O"_‘rruati
20 | O Ian .
Hinh try cé gd - — = .
e Céng truc 18 O trugt
| KL O lan ,

2. Ap luc tua va luc nén banh

Co cau di chuyén ciua hau hét cac can true, k€ ca palang dién, déu cd bén cym
chan tua. Didu nay doi hoi duong ray co cau di chuy&n phal duge lap dat mot cach
chinh xiac. Nhi déi xdung nén két cdu Kidu hdn cum chan tua tang duge do dn dinh
may ciing nhu cai thién Juge didu kién lam vidée caa co cdu. Khi tga trén ba cum
chan tya, can truc dé dang di chuyfn quay véng va yéu cau vé do bang phang
duting ray cing thidp hon so vdi khi tua trén bén chan tya. Loal nay duge dung §
mét s6 cAn truc xay dung va cin truc cang. Ap lue ¢ cic chan tva duge truyén
xudng dudng ray thong qua banh xe Néu ap lye tua 1dn cd thé tang s8 banh xe
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caa moéi chan tua, khi dé dp luc
dude phan xudng cdc banh xe
thong qua hé théng dac biét goi la
cau can bang (hinh 10.8)

a) Xic dinh gin ding dp luc nea
Dé xde dinh gan dang dp luc
lén cac chan tua, st dung mé hinh
nhu & hinh 10.9. M& hinh 13 mot
tam phdng tuydt ddi cdng tya trén

hon o xo co do cung nhu nhau

Dutng thang ding di qua §
gol la truc chinh cua hé 1o xo, tai
di¢m nay, cac luc thang dung sé
tao ra & bhdn diém tua co su dich

chuyfn bang nhau. Bai toan sé phuc
tap khi ma truc doi xung, truc chinh
cia o xc va truc quay cda mdy

khong trung nhau (4 cac cin true

banh 18p. cAn true 6tar. Cd thé quy

vé md hinh don gian trén mot cach

dé dang khi truc doi xdng v truc

chinh trung nhau song khéng trung

voi true guay cua may bang phuang
phap dai hye, Hinh 10.9. MG hinh tinh dp ldc tda.

Trong moi trudng hop cdc ngoai luc d2u cd thé quy vé mot lue thang ding F,
hay F tac dung tai truc chinh hé lo xo, mat lue ngang (khéng dua vao trén hinh
vé) va hai momen Mux, Mu\ hoac Mm_, vie M Gde guay y chi vi tri tdc thoi cha
veets mamen phan quay M

Ap luc tya cla mdt diém tuu nao d6 sé la

Fl = 'Fiu + Fu\

Phan ap lue do bé di chuyvén gay ra =é la

4 = — - -+ —
Fiu - -

Vi phan ap luc do phén quay giy va la

F cosy  sing siny cosy
F,=— =M - - PE M —t— ) (10.4)
4 26 2/ 26 21

Tu 1104} co



i _ _ F, Mux . Muy
‘bumax‘FuJ,_ —-Z+2b 24
F M M
F o -k = u o Mux uy (10.5)
umin U 4 2b 21

Ap luc do phn quay gay ra la mot ham cua goe y. Ldy dao ham F| theo ¢ va
cho bang khong, rdt ra

M b - Ml

tgly + ko) = (10.6)
M L+ M b

Thay gia tri caa goe y ¢ (10 6) vao (10.4) co

Ip(' 1 ) 2]
omax ;_' + —2; M‘-w + Mm‘-ww
F, .
F . =— - — VM + M-
omin 4 2/! LV W
vdi A (hinh 10.10):
b. I
h= —— (10.7}
VT + I°
Két hgp (10.5) va (10.7) co
F + F M M 1 _
F =F :L__u-f-ix-p UY+ JM: +M2'
max 4max 4 24 97 94 % oW
F_+ F M M 1 —_—
Foun = Fomun = L L= \/M(:w + M(“:w (10.8)
4 26 2f 2h

Trong nhiéu truting hop cd thé xay ra can true chi tua trén ba diém tua do tai
trong dan dén dAp luc tua ctia mét trong bon gdi bang khéng hoac do co sy sai léch
vé do cao cua dudng ray mdt gbi khong tigp xic mat duong. Gid su 4p le tua #,
la 4p lyc nhé nhit duge tinh theo (10.4).

Cho £, = 0 ta cc bat dang thuc

cosy siny’ siny: cosy: Fu + FU M
ov M — ) =

b l b l 2 b l

ux Mlly

M

110.99

Bat ding thie nay 1a digu kién dé xAy ra hién tuogng cin truc tua trén ba diém
tua. Ti (10.9) cho phép xdc dinh duge mién gia tri cia gdc v théa man bat ddang
thdc trén.

Nha (10.8) ¢d thé kiém tra mot cich don gidn hon xem cé thé xAy ra hién

tugng cd mat gdi, dp luc tua bang khang khicho F, . < 0
1 Fo+F, M, M,
Y, M?N + M::;“ > e v *. b . (10.10)
h b/ b {
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Sau khi bd F, thi can truc chi tya trén ba géi 1, 3, 4. Tif hinh 10.10 c¢
F + F M It —
FI _ _u v o = M(_’“_ + Miw
2 ! I-
F +F, M, h je—
F,o=-2 . EEGE - \/Mfw + M= (10.11)
' 2 i b~ '
M. M, 1
po= e M A
b ! h

w

a) TM”
Hinh 10,10, Cin true tya trén ba g6i lva:

&) Phu thuoc vadr 131 trong: b) Phu thude vao ddong ray.

Trong trudng hop can truc chi tua trén ba di¢m tua do mat duong khéng bang
phang thinh 10.10. b). va gia s gai 2 khong tiép xac voi mat duong, ta ca:

F o+ F, 1
F, = s 7 (M, - M siny + M cosy)
F,+F 1
F, = —T - !;r- M - M cosy + M osing)
F4=FLI+1;U- 'FI- £
1 1
= l M, - Msing + M cosy) + b_ M, - M_cosy + M siny)

(1012

b) Xidc dink luc nén bdnh [én hdnh xe

Truong hop moéi mét goi tya cd tu hai banh xe trd lén, visc xde dinh lue nén
banh 1én titng banh xe phu thude vao k&t cdu cda cym banh xe va lién két cda cum
banh xe véi chan tua cla may. Hinh 10.8 la cach b6 tri banh xe thudng gip trén
can truc. Bai toan xdc dinh luc nén banh Ién banh xe trong mot chan tua véi he

thong cau can bang duge vi du cho trudng hgp c6 bén banh thinh 10.11). F; 14 cée
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luc nén banh can xac dinh cing véi lue ngang F,,. Viéc phan bd F,; trén bén banh
xe phu thude vao cdu tao cha co cau di chuyén.

Ta cd cdc cong thic chung:

F» = E F\l Fh =2 Fhl:
[ 1-1
}.‘V:\ = ﬁ\l + }:\‘_\: }:\ B = ‘L.\“ + }'1\-—3
Foa = Fy + B Fro = B+ Fyy (10.13)
Xét cAn bang mdmen déi vai khoi trén oo
¥ F h
h "
F.. — M + — _
voALR 2 4 o
Vi vii khai dudi ed
k. ook f - h,
Fo.=— - — . — 2,/ +F. -
a 4 5 « T 2a
F. P I o= i
Fo,=— +-—.~ 2 + K t10.14)
vid 4 ] o h. ti4 I
‘ Trong cdc phuong trinh xac dinh luc LA 7gﬁ1k
thang ding tac dung lén caec binh xe déu ! £ O
1 X ‘F, i
co cac thanh phan iue ngang F, . Khi chi co T - l b —ided 1 l %
o = 3 . - . "QO- I . . 1
m_c_)t kho6i cdn bang goém hai binh xe duge o 4 e——— T
dan déng, lue ngang trén cac binh xe khang :(—-\u (’D
- - N 1
duge dan dong duoe lay bang khéng, nguac IH “F_Az I‘E i}‘"_‘
- . "o 3
lai khi dan déng ca hai khdi, caol toan hé luc o e Fus Fra
ngang phian déu cho ca hai khoi.
* 20 | 26 L
i £, T
ey |
3. Hien tugng quay tron - 4 1‘ | ;
'Y r — e J\ iqi
trugt tron - kiéem tra bam VR Vg
A . ' FV'A Fvﬁ
co cau di chuyen
(‘J a L a l]'__
Momen tit déng co truyén dén banh xe T: Fo 2 Fia
. Fha 8
dan tao nén 3 khu vue tié€p xuc gilta banh caniT—-o | [ -—-kw
xe vali mat dudng cdac phan luc tiép tuyén. <1 loee T Y =—
- iFm ]th - Fha Fra
Cdc phan lyc nay hudng theo chiéu vl v vz R
chuyén doéng cua may va ¢d tac dung day Hinh 10.11, Lyc tic dung lén
may v& phia trude. Hop lyge cta cic phéan cac binh xe.

lue ndi trén goi 14 phan lye ddy cua dudng.
Luc dan tiép tuyén dén banh xe chu déng khang phai lic nao cung duge s dung
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hoan toan, vi trong qua trinh chuyén dong, déi khi ¢d hién tugng truot quay hay
cdn goi 14 quay tron cia banh xe thanh xe quay nhung khong tién vé phia trudc
Su trugt quay cuia banh xe chi déng, xuat hién khi lye kéo 1i&p tuyén dat tdi gia
tri cda Jue bam gika banh xe vai mat dudng. Lyc bam la téng cde lyc can cha nén
duémg dai vai banh xe, nd bac gém lyc ma sdat, lye can do vdu, gan banh xe gay ra
khi lin vau nén duomg (vdi loai banh lép, banh xich! v v.. Né&u lyc vong tidp tuyén
vugt qud lue can c¢o thE ed d khu vue tiép xice thi xdy ra hién tugng trugt quay
hoian toan hode trugt mot phan Nhu vay muice do si dung luc dAn teén banh xe phu
thuge vao kha nang bam va chit lugng bam pgika banh xe chio d6ng viéi mat dudng.
No duge dac tring bang khd nang cia duong hip thy luc ddn tiép tuyén va duge
danh gia bAng hé =0 bim ¢, HE s6 bam p, duge xdc dinh bang ty s6 gita luc ddy
cie dal ed thé ¢6 dude d khu vue tiéph xuc cua banh xe chd dong vl mit duang

teon goi la lue bam) va tai trong thang ding dat 1én bdnh xe.
Didu kién dam bac cho banh xe chd dong lin ma khéng bi trugt quay 1a luc

dan ti€p tuv&n phai nhd han hay bang luc bam.
P, <P, =F g, (10.15)

trong do: F- tai trong thing ding tde dung lén bdnh xe dén;
£y~ hé 86 bam, dude xdac dinh bang thye nghiém, phu thudc vao tinh chat
cua hai bé mat ti€p xuc. Khi banh xe thép hoac gang lan trén duong

ray ldy:
¢, = 0,12 khi mdy lam viée ngeai trisi;
v, = 0.20 khi may lam viée trong nha;
©r = 0,25 khi may lam viéc trén duding ray ed phun cit.

Qua trink phanh cing dién ra tuong ty nhu vay. Luc vong trén banh xe do
phanh gay ra goi la lyc ham Khi lye ham Py lm han lye bam s xdy ra hién tuong
banh xe bi trugt vé phia trude. Hién tueng nay goi la trugt tron. Toan bo may hi
trugt mot doan vé phia trude.

C# hai hién tugng trén déu gay cho binh xe va dusng bi mai mon khéc liét. Xe
khong tién duge vé phia truée hoae dirng dung vi trl mang musn. Do vay khi tinh
toan eg cdu di chuyén, can kiém tra bam. Phép tinh ki€m tra bdam phai tién hanh
cho ca qua trinh md mady va qua trinh phanh. Mo hinh ki€m tra bim cho & hinh
10.12. Mémen md may M, hay phanh M, trude khi duge truyén dén banh xe din,
phai tiéu tén mot phan d€ thang mémen quan tinh cia cdc khéi lugng tham gia
chuyén dong quay trong ca ciu (trit binh xe).

ny P

Ta ¢d diéu kién an toan bam nhu sau-

2 . LAT 4

Pa = — le - Jg.rm}zg.;yg = — EPI
(i[{ n i—1

_ 2 - i, Yoo

PP = — ‘MP - r]g.fp) = = — SFI (]0]6)
dn /8 AN ES
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ZJR _ Z—fR.r;_
Ly B
va Jg = 'Jql - :

g Ty K
Mot cach gan dung l&y theo (7.2), (7 3y va (7.4): coi Jy = 0, o

Jg = Jg = (1.Jl

trong do: dp, J, - dubng kinh va mdénmen quan tinh cia bhanh xe;

Vai J o= -

hl

M_, MP - momen md may hoac mdmen phanh quy vé truc dong co;

z'g, Mg - ty a6 truy&n va hiéu suat truvén dong cua hé théng truyén ding
cd ciu;

P, - hé s6 bam;

n - hé s0 an toan bam,

qu Jql - mémen qudn tinh cua tidt mAy quay trong co ciu quy vé true dang oo

Z - sb lugng banh xc dan trong cd ciu;
F - tai trong thang ding tac dung lén banh xe dan i

Trong cong thuc (10.16), gia toc gde duge xdc dinh khi coi mémen md may
thodc mémen phanh) la khong d6i, va theo (7.61 co

m N . .
£ = —  vaA rp = —_ . (10.17)
J J

L [}

Thay gia tri cia e, vd ¢ vao (10.16) 56 cd diéu kién an toan bam nhu sau:
I

M- M, M, + M,

VJh.dR ;
- SF M
ng.ﬂg. 1 =1
Mm < —
1 -
oty 2 — =
= E SEF o+ M T
2i.n L
M < = — 1018
P 1 - J*
4 do 7 ‘:"‘Il
=t = ——
o mds, I Hinh 10.12. Mo hinh
:*ch + — kicm tra bam.
4 i,
_ f__;’ (,‘f.r]l
gt = b o= ) , (1019
mds T
) 34 i
‘ LIJI + - . —‘i'
4 i=

Trong cac céng thic trén:
m - khéi lugng chuyén dong tinh ti€n;

M, Ht - mdmen cAn tinh cg cdu di chuyén quy vé truc dong co khi dong co
hoaec phanh lam viége tlue can ma sat, dée, gio),
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Tit cong thue (10.18) cid the thiy rang bat ldgi cho M khi gic ngude chicu
chuyén dong (er_ duong) via cho MP khi gig cung chiéu chuyén dong (Mg am). Can
chu ¥ rang tai trong YF, tcon goi 1a trong luong bam) ¢o dnh hudng ldn dén diéu
kién bam.

Bat lgi nhat la khi may di chuyén khoéng cd val nang. Khi nay cac dai ludgng
g M. .7“. M[. F can duge tinh tuong (ng v6i tai trong nang @ = 0.

[

Khi chon y, = 012 (tic la cd gid tri vdt thapy, thi hé s6 an toan bim » duge
chon la 1.2 Véi co edu di chuyén ddn Jdong riéng cin kiém tra bim cho tung cd
ciu vdi digu kién bat lgi nhdt cho cg cau dé. Khi didu kién bam khong dam bao,

phai tang 38 banh dan, tang trong lugng bam F; hoae giam mémen M . Ml,.

4. Chon déng c¢o va phanh co cau di chuyén

Sau khi chon s0 dé din déng co cdu. xac dinh ldc nén banh va tinh toan cum
binh xe, can xac dinh lue cAn di chuyén can truc theo (10.1) Téng edng sudt déng
cd dan dong duge tinh

(W, = (1.1 = 1.3vim + mu).ﬂ].VI
P = &

. (10.20)
1000, 06 = U,'Yl'.t,ﬂ'”m
trong dd: V- toe do di chuyén, m/s.

a - gia toc ¢d cdu di chuyén, duge chon sd bd theo bang (10.4),

Viée chon dang ca duge tign hanh theo $6.2. Khi ding dan dong riéng, gid s
cd hai dong co dan dong, mbi dong co dat ¢ mot dudng ray, thi cong suat tinh todan
cho mat dong co 1ay bang 60% cong sudt chung. Sau cung phai kiém tra déng co
theo diéu kién bam (10.18).

Banp 104, Gid tri trung binh cia gia o md nidy o8 cdo di chuyén

Dac diém co ciu a m/s? #

Gdan tryc., xe ¢oOn van chuyén kim ioai Idng. ndng j 0 |

| Gan tryc 1p rdp va xe con cua ching 015 i
| CAin trye vA xe con co céng dung chung khi gia trea vat mém 02 |
Can tryc va xe con cd gid treo vit cung 03 ‘
Cong tryc 0.1 .
Xe con mang gau ngoam cuia ciu truc 08 J

Khi chon phanh, trudée hé&t phai dam bao yéu cdu v gia toc phanh, Trudng hop
nay, momen phanh yéu ciu duge tinh:

M,=-M +J,¢, (10.21)

Khi tinh momen can tinh ﬂt’ chi ké dén thanh phin luc can do ma sat § truc
va luc cdn lan cua banh xe. Cac thanh phan luc can do gid, dde néu tinh phai lay
ddu am.
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Gia toc phanh .

L5 (10.22)

trong do: ¢ - tée do gde truc dat phanh, sl

P
28
r

P 1%

d

o (

S - quang duing phanh cho phép (hang 10.5)

N

Bang 10.5. Gid i1 quing duong

phanh cho phép Sp.o m

3, khi s& bann xe chu dong

t. - thoi gian phanh nhé nhdt dam bao quang dudng phanh cho phép

10.23)

Gia tri hé s8 bam Lty i L Gy 1 i Gy 1
P 1 tat ca ‘—: =1 : mit nda C T mdt phan tu a =%
T 2 i - b —
o 5500 | 3350 50
- - i o —— ~
020 | 11000 5 5400 3000
— - 2 | e
025 1 14000 : 7200 i 2700
: L. . _— e
b - 18c 9§ di chuyén,miph (. €, - trong lugng bam va 1dng trong ludng xe

Phanh duce chon phai théa man diéu kién démm bao quéing duidng phanh che
phép theo (10.21) va diéu kien bam theo 110,18

Doi vdi céin true lam viée ngoai trofi khéng od bo phan kep ray d¢ ham khi gid

ldn, momen phanh phai duoe ki¢m tra vé kha nang ham khi ¢d gid § trang thai

khong lam viée.

M_ = kp(Wl + W - Win —

P

trong da: W, - luc do do doce ray,

d’l-\'"/'g

o
=

tinh khi khéng cd vat,

W, - Idc day do gio d trang thai khong 1lam viae;

W, - luc can do ma sat & truc va lue can lan, tinh khi khong cd vat,
theo (10.2) v&# hé 386 k& d6n ma sat thanh banh & = 1.

kl] - hé sd an toan phanh, kp = 1,2.

§10.3. CO CAU DI CHUYEN QUAY VONG

M6t 86 can tryc nhu c@n truc thdp xiy dung, ciu truc treo, can truc cip, nhigu
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khi lam viéc phai di chuyén trén dudng vong, va do vay phdl ¢d co ciu di chuven

quay vong.

1. Cdu tao chung

Trong co cdu di chuven hai ray kicu két cdu cdng (cdac bdanh xe khong rd kha
nang lac quanh true thang ding: cd khau do duimg ray 14 S va khoang cach trye
a, khi di chuyfn quay vong. cie binh xe di chuyén trén mét doan ray cong khéng

phai hoan foan chinh xidc 1a mar quy dao tron.

Mot cd cau di chuyén cd ba chan tua, trong do od hai ¢chan nam d duding ray
ngoai thinh 10.14. a) hoac @ ray trong (hinh 10.13. b), di chuyén trén mét doan ray
cong. Chia doan ray cong nay ra lam ba phan O mbi mol doan ray dude chia, sé
¢¢ ban kinh cong khac vai doan con lal. Doan gitta BC duge goi la vang di chuyén
guay vong dn dinh, trong d¢ tdt cd cdc chan tua trén duong ray déu di chuyén vai

ban kinh khéng d&i r . r hoac r . r. Khi niy bin kinh nhé nhat duge tinh:

L= 5 (1024
2r
O doan chuyén déi tit B dén A hoac €' dén D ban kinh ray r. hay r_se thay dé

dan va gid tri cudl cing la

hoac

ro=r+S

N
O doan bian kinh rav duge thay d6i dan nay, sai léch hudng kinh (néu chung
khong qua 1dn) duge bu trit bing cich tang chidu réong mat lan rha binh xe

Can true xay dung c¢o kha nang quay vong véi ba chan twa, chi duge phép di
chuyén trén doan quay vong khi khéng tai, do may ed tinh dn dinh thap. Cac banh
xe dén chi duoc phép dat vé mét phia cha may (trén cung mét dudng ray).

DéE nang cao tinh én dinh, ngudi ta con dang ¢in true cé kha nang quay vong
v(ii bén chan tya.

O co cdu di chuyén co két cdu cing, méi bén duding ray cd hai chan tua. Trén

doan quay vong (hinh 10.13, ¢), d6 giam khau do duong ray cd tri 6 lon nhdt la
(3 diém gida doan quay vong)

AY = SI - S: = 110,25
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Ca cdvu gquay vong dang nay
dbi héi phai cd cde giai phap
k&t cdu bd sung, vi du bd sung
them banh xe phu, trén doan
yuay vong no thay thé cho hai
banh xe cua mot ben ray. Bdnh
x¢ phu duge di chuyén trén
doan ray cong dat cao hon Khi
nay cAn truc chi tya trén ba
diém. tat nhién chi duge phep
di chuyé&n khi khong tai.

K&t cdu cd cdu quay vong
Jdang meém voéi boéon chan tua
thinh 10.14) khac phuc khd
fhan trén. Cae chan tua va cae
cum banh xe déu co kha nang

lac quanh truc thang dung D¢

dam bao di chuy&n dong bo. Hinh 10.13. Bubng di chuyén cua o cau

gitta titng cap chan tya co bo di chuvcn quay vong co KEY cau cung.

tri h¢ théng thanh dang Vdi
két cdu ki€u trén. co the dé dang thay Jd6i

ca khau d6 cua duong ray. Tat nhién trong

truong hop nay, cac hanh xe dan van chi

duge phép bd tri trén mot bén dudng ray
Trong qua trinh quuay vong, lue can ma

sat thanh banh se tang 16n. Ngoal ra. khi

chuy&n déng lan cua banh xe xav ra ciung

lac véi chuyén déng quay quanh truc ding

e0a banh xe, sé xuil hién lye can ma =sat

phu do quay, din t6i luc can di chuyén

Hinh 10.14. Co ciu quay vany
bon chan Gda voi k€t ciu mém.

tang lén. Hién nay do chua oo tai liéu dé
cdp dén lde can phu khi quay vong nén ed
thé st dung cac sd liéu tUa nganh van taAl dudmg siat nhu sau

Vi du cho eo cdu quay vong khing ¢o kha nang lac quanh truc ding. hé s6 can

chuyén dong do quay vong se 1a

0,728 + 0470

W, =P 110.26)

Pin
trong dé: v - hé 88 ham giua banh xe vdi mat duong;
fon - bian kinh quay vong trung binh;

S, @ - khau do va khoang cach true banh xe.
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Cung co th€ ldy hé 50 c¢an phy do guay vong nhu sau: ean true dudmg s va
caAn truc thap = 0.0056, ¢au true treo. duding Lreo 1Ay T 0,015.

2. Ban kinh quay vong nhd nhat

B¢ banh xe khong bi ket d doan ray cong, ban kinh duimg ray khong duye nho

hon motl gia tri cho phép.

Cac banh xe di chuyén trén ray thuong rdu tao od hai g bén c¢o tde dung gisi
han su dich chuyén ngang do di chuyén léch hoac do trugt ngang cta bianh-xe trén
ray. Khi do s¢ od su ridp xie gita vanh banh xe va ray ¢ vung chuyén {idp giita
mal canh va mat dinh ray. O ving nay ban kinh cong chuyén tiép cua ray 1a r_ va
cda banh xe la r, (hinh 10150 Tiy theo gde di chuydn lech o gita banh xe va ray
ma didm tiép xic B se nam & vi tri nao do trén doan BB, Mot cich gan ddng coi
BB la mot doan thang nam ngang va cd tung d¢ dng vdi didm dudi cing cua ving
chuyén tiép cta ray (vung dau ray co ban kinh cong r . Tir hinh 10.15 ea cic quan

he hinh hor sau:

by
co= o * gy
1) "
d:n N di{ +
Vo= L e A {(10.27)
2 2 )

Gia s méi chan tua cd mot banh xe. no od kha niang lde quanh truec ding dJdi

gqua A chinh 1016, ab. Gidi han cia ban kinh trong dusng ray sé la:

] b, X
roxo-cie + Ce b b . (10281
2 2 ' o]
Qe + -5 b
2 LY
v bd — {?R + l{/J ri"H_ltp;."i

T'ruting hdp cd nhiéu banh xe b tri & mot bén cda khung di chuvén hoac trong
cum banh xe thinh 10 16. by,
khoing vach gita hai truc banh xe
a se gquyét dinh gidi han ban kinh
cong cda ray.

(3ia thiét cdc doan ray nam

gitta cac gd banh xe Ja thang 18, -

I ta ¢ gia trl gan dding nhd

nhat cua bin kinh cong trung
binh:

ro = br+ 02 sé la Hinh tiL18, VEr ficp xue gie gd hdnh xe

vit ray khi quay vong.



{10.29)

Vi

Né&u ban kinh coeng yéu cau
qud lon, trudce tién cédn phai giam

khoang cdach truc a. Cung rd the
tang chidu réng mat lan cda banh

xe b, giam chiéu rong ray &,
tang gdc md vanh bianh xe ttang

b)) va giam chiéu cao vanh banh

xe .
]

WNé&u nhu true ldc cin banh xe

hoac eum banh xe nim & mat phia
(di€m A hinh 1016, ¢i, ¢ the
xudt hién hién tugng ti him.

Néu bo qua anh hudng rua

¢)
goc md 4, ap luc trén vanh bdnh Hinh 10.16. Ban kinh rav nho nhauv
e sé la ay Cho mot banh xc (¢t khodng cdch gitta
F A, voi trye dau ximg cia mat ian banh xe);
J (10 30 b} Hai hirh Ao lien két cing; ) Banh xe
9y ¢ kha ning (d ham.

Hién fwong tu hdm xay ra khi
2.+ F, =2 F
Thay luc can do ma sat F, = f(F_ vid F_ theo (10.30}, ta co
Fef

+ F,

,zF

X

Né&u bo qua thanh phan lue can di chuyén do ma sdt & true va can lan F| ta ¢d
didu kién xay ra ty ham:

[z — (1031
Trong bigu thue 110.31), / 14 hé s& ma sat trudt cia vanh bdnh xe vdi ray, 13y

bang hé s6 bam v, theo §10.2.
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§10.4. CO CAU DI CHUYEN BANG CAP KEO

Ca cau di chuvén bang cap kéo thuwdng dung d¢ di chuvén xe ldn trén ¢an true
thap. can truc cap, cang truc. Sd do oo cau di chuyén bang cdp kéo cho trén hinh
1017

Cdu tao gom o6 khung xe 1 ¢ theé di chuyén trén mot hode hai ray nha cae
banh xe 3. Day kéo 7 vong qua puly dan hudng 5 duge dat & cudi dudng di chuvén
ta0 thanh hai nhanh: nhinh weén va nhanh dudi. Mai dau hai nhanh duge kep vao
khung xe. con diu kia cuon trén lang 6 theo hai chiéu nguge nhau, Cung ¢d thé
dung tang ma sat d6 truvén lue kéo cho cdap Phéan 1dn ca can nar ¢« vat duge dar &
npoai xe con, trén khung xe ¢on bo el cae puly dai hudng 2 cho cap nang vat, mot
diau cdap duge kep chat vio kit ciu G cadl duiimg ray, cbn dau kia cuén trén tang

nang vit.

Do co cdu nang va ban than cd cau kéo xe deu dat ¢6 dinh ngodi khung xc, nén
trong lugng xe nho va ¢d thd thyce hién vice di chuyén xe trén dubdng vai gde

4 2 ?

‘.‘ v 7
‘ Y . ‘ \ Sgs2 Foos
’ ' T P /

e — . ———— . -

Hink 10,17, Co ciau di chuyén aip koo,
‘nghiétng ldn. Vi la xe day keo nén khéng cd bianh xe din. do dd khong can tinh
kigm tra bam cho ze,
Khi xe di chuyén, ngoai eac hic ¢an chuvén dong nhu ed cdu di chuvén loa
hanh din, con xudt hién cde hye can phy khae nhy
Lue can do hig¢u lue cang cip nang W v lue ¢in do dé vong cua nhanh nha
day kéo W, Khi co ciu nang bé tri trén xe tht W= 0. Gia s s9 puly trong hé

palang cap ndng viat 1a o + 1 thi boi suit palang <é la a.
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Theo hinh 10.17 hidu lgc cang cap nang sé la

W, o=5 -8,,.=5 -8y =5d-y"th (10.32)
5 i -
5, Qi1 -
Thay 8 = == — owvao 1103 o
: Y by
I TR BT _
W= ? / (10.33)
t ptl -y

trong dd: » - hi¢u suat cua puly;
7 - bol sudt palang nang vat;
¢ - trong lugng vat nang.
S¢ d6 xac dinh luc can do 6 vong cua nhanh cap nha cho ¢ tunh 1017 Cdp
kéo duge bo trt sao cho (0 vang lon nhat khéng vudt qua mat gia tri cho phép f
Luc cang cap tai di€m 6 do vong lan nhdt (didm O la T Lyc T do trong lugng
ban thin clia cap kéo gay ra. Layv cin bang momen vai diédm B, ta cu
q.l°

'W” =T =—
sh

(10.34»

trong da: g - trong lugng 1 m day ke, N nu
[ - khodng cich ldn nhit 1ir tang din dén xe lan;

h - dj véng cha day keéo, d0 vong cho phép déi vai day kéo thuong lay

b3 { L )
rany 30 - 50 .
Mémen trén tang dan
'.V,dl Tﬂf-[
mMo= Sl (10.35)
2y ! 2

trong do: - dudng kinh tang dén;
y - hiéu suat tang dan;
n- hi¢u sudt puly d6i hudng cap.
Cong sudt tinh yéu cau doi véi dong co

Af ny . .
P = ——  uW (10.36G)
9550. 7

L

vili n, o= » vgiph - 80 ving quay yéu ciu cda tang dan dé dam bao tae dé di
A )
I

chuyén, , m/ph.

374~ hiéu suar co ciu di chuyén.

Trong co edu di chuyén cap kéo dai khi cing dudge bé tri phanh. Phanh dugc
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tinh tedn xudt phdt ti yvéu cau git duge xe tai chd, vl hé =6 an toan & = 1.2 kh

ti&n hanh nang hay ha vat. ‘I'rén truc lang cin ¢d moémen phanh

o)
My = LT, - T
Vai T,o= W+ W, Wos W 4 Wge

Wl Iuc can do ma sat khi phanh, tinh theo (10.2) vai k2 = 1.

N&u phanh dat & true thd nhét thi mémen phanh y@a chu sé 1a

Mo, . Aoy yp i
M, = =P 2l W e Wy W e Wy
i, B S 24,

£ S E

(10.37

(10.38}

(10.39
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Chuong 11

CO CAU QUAY

Chuyén dong quay quanh tryc thiang diny thudng o6 ¢ trén cac can truc thdp,
can truc chan dé, can true di dong nhu: cin true 016, can true banh 16p, banh xich
hodac trén mdy xuc v v.. Ca rau quay hao gom thiet bi tua quay va cd ciu din dong.
Thiél bi tua quay co tac dung lién kér gita phan quay va phan khéng quay cha
mdy. Nha ed thigt b tua quay (TBTQY ma phan quay duge lap trén phan khong
gquay va cod thé quay quanh true ding mat cich nhe nhang. Thang qua TRTQ, tai
trong duge truyén t phin quav xuing phan khong quay va ti dd xudng nén. Ca
cau didn dong tac ra chuyén dong quay dude bo tm tren phan quay hoac phin o

dinh cia may

§11.1. THIET Bl TUA QUAY (TBTQ)

Viec lua chon TBTQ phu thude viw ciu tao chung cia may Theo cdu tao ca
hai leai ¢hinh 11 1y

TBTQ nam trong mit phiang ngang (con goi 1a vong tua quay) va TBTQ nidm
trong mat phiang ding teom poi th TBTQ kidu catl.

High 110, S0 do bo (0 TBTO cuu can trug,



Vong twa quay lai gdm co hai loai

- Vdong tua quay khong cd kha nang chdng tat, nhu vong tua quay kifu banh
tua hoac con lan tua {hinh 11.1,a);

Vong tua quay c¢d kha nang chdong 1at, nhu vong tua quay kigu bi hoac con
lan (hinh 11.1.d1,

Thiét bi tua guay kieu caot quay cho d hinh 11.1.b va ki€u edt cé dinh hinh
111.c.

1. Thiét bi tua quay kiéu cét

Do ¢ két cdu chigm it dién tich, néen TBTQ kiéu 6t duge dung nhidu & can
truc cang. cAn true quay trong cac phan xudng co khi, nha ga v.v.. K&t cau dang
cot quay thinh 11.1,b) duoe dung nhiéu hon. Loai ¢t ¢6 dinh (hinh 11.1.¢Y do co
khoang cdch giita hai gdi tiya 1dn nén thich hop cho cae loai ean true lon nhu cédn
truc ndi. Tt hinh 11.1,b ¢d thé xdc dinh duge lye tde dung lén cac gdi tua trong
mat phang chia cén:

F,=F+F +F

LIy
1
Fon = / (Fr + Fyor, - For + F (h, - hi]
}
1 .
o= I [Fr + Far, - Fo.r + F“.hw] (11.13
1

trong do: FF - tdi trong nang;
F‘\ - trong lugng cua tay can;

F_ - trong ligng cft va cdic bo phan eta phan gquay (triu cin);

F - lde gid;
F.. F, - luc thang ding va luc ngang tdc dung lén goi di dudi;
Ky - lue ngang tac dung vio vong tua (gdi di trén).

Vong tua cua TBTQ kidu cdt ja mot vong ray tron va cac con lan tua gan trén
cat thinh 11.2).
Ap luc 1on nhat tac dung lén mét con lan sé la
F
¥o— Uhf 112

" 2. cosy

G6i do dudi cd cdu tao gom hai 8, ¢ do thudmg 1a 8 bi hai day tu lua, con &
chan c6 thé 1a bi cAu hoac & bi con (hinh 11.3), O cac cAn truc quay co tai trong
nang nho, ngudi ta con dung géi do trén cung la & bi d& thong thudng, hoar dung
8 trugt cho ca gdi dd trén va dudi
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d8 trén khi cd cdu quay lam viée s¢ la

dudi s¢ la

Mémen ean do ma sat & con lan cta poi

¥
vh
M = ———id_ - d,r
s 1%
2.cos;

ill.3

hé =i can chuyén dong. xac djub

thea (10.2)

-

Mdémen can d01 vdi truc quay § gbi tun

fod o,
M =F  —F +F —.f 111 .4 .
fI th 9 /2 Hinh 11.2, Lye tic dung trén voug wfa.

i uy
2

trong dd: d,, d. - dudng kinh & chan vt & da:
f, f>~ hésé ma sat & chan va ¢ dd da quy vé duong kinh ngong true,

gia tri duge lay theo bang 102

Hinh 11.3. Gor wa dudi - TBTQ kidu ¢ot guay:
261 Ty 20 bi ot fga han days

1- phin weén cia
3- phan dudi coa wal tua; - vong Jém: S- 0 chan.

Do hai & ddng thdi chiv ca lye doc va npang nén thudng lay tang gia tri cua

M 1én 1,5 lan.

2. Vong tua quay kiéu banh xe tua hodc con kn tua

Vé nguyén 1§ noé od mét try giva. dinh tam phan guay va phan khong quay cda
vong tua quay, va duge goi la ngong true trung tam. O phan 6 dinh (phan dudi,
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v gan vbng ray tron. Lan trén ray tron 1a cdce binh xe tua duge gin vdi phan phia

trén (phan quay! hoac cac con lan tu do. Khi dung von [an, trén phan quay hit buae

Hinh 114, 50 do vong tda quay kiéu banh xe tda hodc con lan 1da:

a)} Banh x¢ wa hinh tru: b) Binh x¢ tda hinn ¢on: ¢) Con [an tva Rinh try;

dj Con fan tvs hink cdu.

rhai cd vong ray thua hai. Trudng hop nay so diém tua tang ién nhigu lan so vai

loai banh xe tua. do vay giam duge dudng kinh con lan, tite 1a gidm duge chigu cao

may

Cac banh xe tua hoac con lan ¢d nhiéu dang khdc nhau: kigu banh xe hinh tru

ihinh 11 4.a), banh xe hinh can thinh
11.4b. Banh xe hinh e¢6n giam duoc
sy chat tai ngang lén ngang truc
trung tam. Cac banh xe tua cc thé€ la
mdat banh don hoac 1a mot cap. Cac
con lan cd thé cd dang hinh tru hoac
hinh cau thinh 114, ¢, dv.

Ngéng truc trung tAm khi lam
viée chi chiu luc ngang. Khi may o
trang thdi khéng lun vide (vi du: khi
dang dung lap. sy c6d thi ngong true
trung tam cd kha nang chéng lat va
nd chiu ca hue kéo thang ding. Ngiang
true trung tam cd céau tao rong dé oo
thé ludn day dan dién va day diéu
khién gitta phan quay va phan khang
guay cda may.

Tat ca TBTQ kigu banh xc tua
ké trén dau khong ¢ kha nang chéng
lat. Duding aAnh hudng cda tdng ngoai
luc (hop luc thang dung F, ova lyce
ngang F). & moi vi tri lam viéc cia

can tryc, trong moi diéu kién chit tai

Hinh 11.5, Vong tua quay kifu banh xe tya,

thi trong va dudng kinh vong ray.
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bat lgi nhét, khong duge phép di ra ngoai dién tich chan d¢ gigi han bai cac diem
tya (hinh 11.1, u).

Né&u nhu hop lue nay nam ra ngeai phan dién tich chin d# 58 dAn dén ngong
truc trung tam phai chiuv lue kéo thang dirng Xudt higén cac khe hd & mot s8 diém
tua, pay va dap do cdce banh xe tua bi nhac lén dar xudang.

Trong mot s6 trudng hop dac biée. vi du trong qua trinh lap dung mdy hoac
may gap su co. cd thé xudt hién truong hop ngong truc irung tam phai chiu iuc
thang dung, khi d6 dé chdng lat can phai bO tri thém eac chi tiét chuyén dung nhu
mac gitt hoac con lan ty

T diéu kién lam viéc trén, co th@ xac dinh duge dudng kinh nhé nhat cho phép
cia vong ray tron hoac vong lan. D% don gian. chi ké dén cdc tai trong chinh tdc
dung lén phan guay can true khi may lam viée (hinh 11.5).

Ldy cdn biang momen dai véi true lav 2, ké cd tal trong nang va gio theo chigu
mui tén dam.

Fer v+ Far v - Fir +00 v F R =0
e wly woow

Ldy can bang mdmen doi vaéi true lat 1. trudng hgp nay lue gid co chiéu ngude
lai, tai trong nang bang 0.

- Fc”l- + )+ Fg""g -er v FoA, 50

Cong hai biat dang thdc lai va rut gen co

For+ 28, iy

¢ = (11.5)
F+ 20F, +F)

trong dd: F- 14l trong ning;
F- luc gid tac dung lén phan quay cua may. ké cd Ién vat nang:
F,- trong lugng phan quay khong ké déi trong;

F - trong lugng d6i trong

£

Tir (11.5) cho thdy, mudn giam nhé ¢ thi phai tang F_ va Fz:’ co nghia la trong
lusng phin quay phai tang lén. Mat khae, d& tiét kiém vat liéu, can két cdu nhe,
hgp ly, khi nay phai tang F_ hoac tang ¢ do F_ giAm.

5 e

Né&u nhu gdc nghiéng can thay doi, bin kinh r_ cta khéi lugng phan quay ¥,

cing thay d8i trong gidi han r_ ., r..,. ta cd
E = F ’:‘- Fe(-rem;lx ) rcmm-) + 2 Fw' hw . (11.6]

) F+20F, + F)
Do ¢ >c nén dubng kinh vong ray

2¢

cosy
trong trudng hop nay lon hon so véi loai can cing (khong thay déi gdc nghiéng).
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Ngoai yéu ciu phai théa man diéu kién (11.5) hoac (11.6), cd thé xac dinh
Tuting kinh d, hoac trong lugng déi troug ¥, theo digu kién sao cho ap lue tya lén
cAc bdnh tua phia trude khi ¢d tai. va ap lue tya 1én cac banh tua phia sau khi
kkhong tai la biang nhau, lue gic hang 0.

1
F,r, =-—[Fir+ci + ZF'\‘. r*‘;]. (11.7y
; 2
Lue nén banh va luc can quay do ma sdt cda thiél bj tua quay kiéu banh xe

tya duoe tinh gigng co ¢du di chuyén.

3. Thiét bi tya quay kiéu bi
Thiét bi tya quay kidu bj ir"'—“ )
1

bao gom hai hoac ba diy bi

Khae voi TBTQ kidu banb Lya, _.F"H’W d
loai nay cd két cau kin nén ' 1\ "2
dieu kién lam viec té1 hon va o
duge ché tao hang loatr vai ’jp’,l;
dudng kinh dén 3.2m, trudng <
hop dac biét cd th& dén 10m. S,,--‘;
TBTQ ki¢u bi cd kha nang chiu N )
dugc ca moémen va lye thang R T
diing cing nhu lige ngang. [Tién o DR : .#

nay TBTQ kigu hi dugce su ( X,__,‘.,v--f"“?
dung rong rai hon so vai hai k .

laai trén do né e¢d uw diém lar | \_ B

chisu cao két cdu nhéd, dudng Hinh 11.6. TBTQ kidu bi <au ha diy:
kinh ngoai nho, phia trong rong {- mdt tya trén; 2- day hi do: 3- vong do;

nén tien cho viée bd tri trén 4 S0Rg ¢4 dinh (co vanh rang) 5o day biogi
may, thict bi ¢ céu tao don 0- vimg giltt 7- mal i dudi (be do).
gian véi mHt vanh rang.

TBTQ kigu hi ed cdc loai sau

- Cd mot dén ba ddy bi cau. st dung rong ral nhat 1a hai day ¢hinh 11.6)

- Co hai dén ba day bi tru (hinh 11.7, .

- (o bi tru x€p chéo chu thap thinh 11.7, b). Loai nay duge dung nhiéu & Phap,
Anh, Nga. Trong mot diay bi, nguti (a 1An lugt x&p chéo xen ke car vién bi tru véi
mde tiép xuc thay déi tir 45 sang 135", hoat dong cia nd tuong tu nhu hai day bi.

Vat ligu lam bi 14 thép hop kim chiv mai mén cao nhu thép crém. Vong ray

duge ché tao tu thép duc va duge lam cing bé mat. Cde migng chan bang chat déo
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¢4 lac dung lam cho bj phan bé
dtu trén vong lan. Vong d& va
vong gilt cia TBTQ thinh 11.6)

dudge liegn k&t vai nhau va lién

|

!

; -
két vdi phan quay cta maiy l:ﬂ

l

!

bang buléng. Veng co dinh vai NI
vanh rang an khép trong hoac ™

ngodl duoc dat trén bé ds

.J>___.‘, R ._t':._'; N /'; '/ A

{(phan khong quay) va cung

duge lien két bang bulang Keét a)
cdu bé dd phai phang, dang tam e

va ¢d d6 edng hop ly, dam bao
dap luc phan ba déu trén vang

tua quay. D& chéng nude va hui
ban, duiing lan dude che kin .
thinh 11.7, a), béi tran cho by

TRTQ bing bom ma. Hinh 11.7. Thic1 bi tia quay kide b1 tru:
a ) Bi tru ha Jiyt by Br o mor dady x&p
cheo chit ihip.

(¢iéng nhu 6 bi thong
thudng, thiét bi tua quay kiéu
bi ¢d dién tich mat cat ngang tuong d6i nhé va do dd dé ciing rdt thap. Didu nay
dan dén guy luat phan bd tadi rat phic tap Ngudi ta thudng ddn gian hoa bai toan
dé¢ xdc dinh quy luat phdin bé tAl trong lén eac vién bi khi TBTQ lam visc.

TBTQ kifu bi da duge tiéu chudn hoa, do vay khi tinh chon, can can et vao
hudng dan va cac thong sé¢ ky thuat do nha chd tao cung cap.

Co thé chon TBTQ theo tai trong thang ding V v mémen idn nhit M (hinh
11.58) Bang 11.1 cho dac tinh ky thuat cua TBTQ ki€u bi.

Bang 1., Dac dnh ky thuat cha TBTOQ kicu bi
{Theo =0 licu cva BHUHUMALLL

| Téi trong thing diing Mémen } Duéng kinn vbng i&n | Dudng kinh bi t ) _.g‘c‘;‘lﬁohg bi .
! Viay: KN M g HNM } 13, mm ‘ . insd | n !
* 1 23 ' ?
60 725 I 915 ) o 262 |
! ! E
i i 25
| 120 08 | 1100 ! a2 302
1 200 274 | 1295 : 1 278
: i | [ !
I ! 3 i i
320 583 | 1460 | s \ 264 :
| , ! :
i | | 13 !
450 1152 . 1725 : 133 262 |
; 2 i
: ! 3 i
800 2130 4 2065 | 13 252 ;




Lue Ion nhat tac dung lén mot vién bi

- TBTQ kidu bi hai day

4,5M v 3.5R
N = — 4+ + — -
D,.n. cosy rn.cosfd  n. sing

- TBTQ ki€u bi mét day vdi cach hé tr{ chéo chu thap
sM A o

N = - + + -
Lnocosd  noooosp n. sinfd

(11.8)
trong dd: # - goc nghiéng gita phuong cia phan luc lén bi va phuang ding;
A = 4h" = 50,
R - luc ngang tac dung lén TBTQ.

Ung sudt tiép xuc tai di€m tiép xic

cilta bi va duong lan

N.E*
— = (o], (119

e _ ] %

lol, - dng suat tiép xue cho phép: A;
thép 45 ¢ toi be mat 300 - 350 kN/em?;
khi khéng toi be mar 120 - 150 kNiem?.
Madun dan hoj E = 2.1. 10* kN/cm®. Hinh 11.8, S0 do tinh TBTQ ki¢u hi
hai day.

o A1 P2
p - ban kinh tuvng duong, p = ———

s o v P2
4, - ban kinh vién bi:
o, - hian kinh cong caa mat lan; p, = (0,561 + 0,62)d.
d - dudng kinh bi.

Momen can quay do ma a4t doi vdi truc quay cda may:

2N, Dy, 2N Dy
M, =——— —+ — .— . hay
) eli2 2 /2 2
2
Mo =— DN + Ny (11.10)
d
NS v M
Vi N, .= — " wvaAN, =Nt Ny= = -
T cosp T 2 n

#- hé 306 can lan; ¢ = 0,03 + 0,07 cm.



§11.2. CAU TAO VA TiNH TOAN CO CAU QUAY

1 Cau tao chung cod cau quay

Ca cau quay thuéng duge dat 1rén phan quay cua can tryc. Banh rang cht dong
cudi cung ¢da xich dong hoc an khép vai vanh rang lan gin ca dinh trén phan
khong quay. Khi hoat déng. banh rang chy dong quay. Ian gquanh vanh rang cé
dinh. kéo theo phan quay chuyén dong. Trong mdt so 1rdong hop, oo cau quay cd
thé duge dat trén phén khong quay cda may. Khi do vanh rang lan duge gin trén
phan quay.

Tde d6 quay can truc n dude chen tuy thude vao nang suit cda may. Tuy
nhién, néu diung tée 46 quay ldn sé phat zinh cac tdi trong qudan tinh lén. Taoc do
guay coa cac can true hién nay nam wong khoang 1 - 3.5 vgiph, be dam bao toc
do g hé thong truvén dong cd edu quay phai od ty s6 truyén rat lon, khoang
200 - 1000,

Pé thuc hién ty s6 truven yéu ¢iu cla co cdu quay, thudng dung két hop hop
giam tde ed ty s8 truyéen 30 - 40 va mat eap banh rang hd cd ty 88 truyén 10 - 25
Hop giam tde thusng dung trong co ciu quay la hop giam 1de banh vit tege vit oo
ty s6 truyven cao va kich thude nho gon, song higu sudt thip. Iép giam tdc hanh
tinh mac di cd yéu cau cao vé d6 chinh xae trong ohé tao va lAp rap, eling nhu od
cdu tao phde tap song hien nay dugc dung nhiéu do cd tv 36 truyén cao. kich thude

nhé gon va hiéu suat cao O mot =0 oo cadu quay con ding oa hap gidm tde hdnh

4%

5,

o
&

34

o p—ic

Hinh 11.9. (0 van quay dit piam:
a) Hop giam idc banh rang o b) Hop gam 16c banh vit truc vil,
1 domg ¢ dién: 2- khop noi; 3- phanh ¢ kb 4- hop gidm (0¢ banh rang con-try;
S- khép wol 6- troc truven: 7- bdnh rang con.
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rang tru thudng banh rang cén. Viee bd tr1 co cadu guay phu thude vao diéu kién
mat bang trén ban quay. Néu diéu kién cho phép. co thé bo tri co cdu quay dat
nam (hinh 11.90 B6 tre oo cin quay kigu ding se co két cau gon hon. Dong co din
duimy dude Jap trén hop gam 1ée bang mat hich. Hop gidam 16c hanh tinh hoac hép
slam toc banh rang try thudng dat dung co true ra duge lap banh rang con an khap
viif vaink rang lon (hinh 11.1h

D& thuan tién cho
viee pa dat va lap rap.
treng cg edu guay dat
dirng. phanh co khi hai
mi eco kér cdu duoe thay
Jdoi dar chat so vdi cac

phanh thong thuong Co

ity guay cd cdng sudart
[dn. vi du nhu co cau

(quay cua can truc cang oo

toe do quay lan hoace

cac may khat thic mo co Hinh LLIO. Co cau quay dat ding 1rén cén true thap

trong higng lén thi cd the KE100 vi KB160-2 (Lién X0 i)
phan thanh nhiéu cy ciw a) Hoap giam toc hanh tinh: &y Hop gidm 16
din dong nho. Mai ro ciu banh rang tru thuong.

nho dé déu co mot banh

rang con an khdp chung vdi vanh rang ldan,

Gién dang rang cia vanh rdng lén trong cap banh rang hd. ngoai dang than
khai - dé don gian khi che tao va ha gia thanh, nguli ta con dung k&t cdu banh

rang chdt,

2. Luc va mémen & can va vat nang khi co cau
quay lam viéc
Trong thai ki chuyén dong khang én dinh. @ phin t8 khéi lugng dm cta can
{tudbe ding véi phan 8 dién tich dA, ) (hinh 1] 1D ed cde lue phan t6 sau:
dF ., - trong luc do gia tdc trong trutng gay ra;

dF  luc quan tinh tifp tuyén do gia tae chuyén dong quay khi md may hoac
phanh ca cdu guay:

de_\ - Ite quan tinh |y tam;

dF _, - lae quin tinh Coriolis. chi xudt hién khi cd chuy&n dong ning ha can

x4y ra dong thoi vai chuyén dong quay quanh true ding:

dF, - lue gid. Lue gic dF  dude 14y theo hai trugmg hap: gid nam trong mat
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phiang ding chda cin, hoac gio nam trong mat phang ngang chiva can.

Tuogng t¢ nhu & c¢d cdu nang can. khai ludng phan b cda can od dang hinh
thang vai hé s6 y = m /im  va v o= A A

Ve i)

Hinh 11.11. Luc tic dung lén cin khi quay quanh tryce dung:
a) Cac hfe phan 6, b) Luc va ban kinh quy dJér

bé tién trong tinh toan, cac mamen d8i véi truc quay trong cdc mat phang cda
che lge thanh phan, tac dung 1én cAn vi vat nang khi co cdu quay lam viée, duge quy
ddi vé cac lue tap trung, va d@ng voi no la céac bdn kinh quy dai r (hinh 11.11, b

- Trong lugng bAn thin can

Trong lugng can F_, = m,. g voi m, la khéi lugng can. Ban kinh trong tam
can sé la

I r 1 r _
roa= —= Jadms= J x m,dx
Ma Ty Ma T
2 |
Foa = — ; fxlr-x + pux - r Hdx
+ ir-r)e
B
=-——[r+2r + n2r + rl (111t
31+

- Lue quan tinh tiép tuyén khi md may hoae phanh co cdu quay vdoi gia toc y:

MhA =y JA:/:’
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voi momen quan tinh khoi lugng cua can déi véi true quay

I

Foa
Jy, = [ x*dm = fxzmxdx

r
o [l
2m ro, 4
= - - Jx?lr x4yl - r]dx
(1 + yir - r v ox
T 3 p 2 2 4 2 (11.12)
= - et 4 2er o+ 3 r S 4 p(Br £ 2t ro)l :
6l +

Thue hién tich phan theo chiéu dai ehn s6 dude lye quan tinh tiép tuyén

' I r )
Foo=1 dF =¥ Jxdm = ¢ [ xm dx
1 I .

T
[hl Vv o

2m .y r .
— e —TJalr - x4y r 0] dx
(1 + pur-rp- o

0"

oy .
I A -Ir + 2,.“ + }".2?‘ + r“)] {1113

3l o+ )

Véi chi y M, = Fo, Foy va tiz (11.12), (11.13) rdt ra

M\ 1+ Zer o+ 30 4yt 4 2er 4 or )
Tra T - . (11.14)
Fra 2 P+ 2r, o+ (2 4 or)

- Luc quan tinh ly tam

Momen cua luc quan tinh ly tam FP'\ d6i voi ch6t chan can co theé |8y theo

{9.12y va khi nay khong ké dén lue guan tinh ly tam do khéi lugng viit niang gay

ra.

mopstgp

6(1 + ;»

MI‘-‘\ = ir-rolr + 5+ 30+ r)]

Luyc quan tinh ly tim do khéi ludng can gay ra:

I . r ' A 1
FP,\ = dep‘.\ = yr= fxdm = p-f x. .. dx
r :

I YL [¢|
m . z,}'l _

= - -—  |r + Zr + w2r + J"U‘]- (11.153
301+ 0

Mat khae cd

(ryy - rotae

Cudi cang, ban kinh quy d8i sé la:



_ MPA .. - rm+orr 4+ rm o+ 3y

1
ros L= (11.16)
! Fo\tep 2 r o+ 2r, o+ 2+ o)

Lue quan tinh Coriolis
Khi mot khai luohng tham gia dong thoi hai chuyén dong hudng kinh sé xuat
hitn gia toe Corielis. Co cdu quay vA oo cdu nang ha can cung lam viée dong thi,

cac toe do gdc =é tao ra luc Coriolis thinh 11,12, an

dF ., = 2. 4 ptgete - roimdx
Momen déi vdi truc quay
r . 2m A
— hl PR ‘
M. =Tz dF | = Zyptgp  ——- - S x
{1+ o9r - r "

rll

t
x Joar - rUJ[r S+ - e ldx

[il

m o pptgetr - o)

= =l or o+ 43 4+ e )L (117
301 + =0
Luc tap trung
| .. 2m I .
FL“\ = deL\ = zy’t{‘tg('[‘ . J ot - r'“"'[r x4+ ox - r“)]dx
’ r ‘ 1+ e - oy
(] 4 9] 0
2 1+ 2
=-—m \.1;7!4f1rg1/7f7' - - — 111.15)
; T+
Bdn kinh quy déi
M ., 1
Fen = = - S Pt R U S R {1119
‘ F 201 + 20

- Lage gid
Va1 gia thiét tugng ty nhu § §9.2, difén tich chin gio ena can ¢liing ¢o dang phan
bé hinh thang nhu phan b khai lugng, kéf ci & hai mat phang, theo hai phuong tic
dung cda gid (hinh 11.1Z, b
Momen cua luc gid déi vl truc quay cun mady:
v T
M\\;\ = J"‘(“‘\\x-‘\ =i A\\.\ g.cosydx
r I

(3} [

ZA  qeosy _
— N Tl - x4 e - e dx
(1 + pvr - 0-

Rl

Ay g cosy . ]
- : [r+ e+ 020 + 7 t11.2th

o

31+



L e gld

F..=A

A 4y, COEY. (11.21

wA
trong dé: A, - dién tich chan o eda ecan,
g - ap lur gid tinh toan;
A Ay Ay - £iGNE nhu trong 392,
Ban kinh quy ddi:
M 1

» = ———- = - b+ 2r

= . + yiZ2r 4+ 0] {11.22)
£ TR

y "
Wy
- Cde lue tae dyng 1én vat nang trong qua trinh co ¢du quay i viée duge mo
14 & hinh 11.12. ¢. Cace lue dd duge dich chuy®n v¢ diau can. Bo qua sy xé dich cua
tam vai Ar do goc nghiéng cua cap gay ra khi t:nh todn cde tal trong quén tinh £,
F.ova FP Coi val nang co khéi Tuong tap trung tal mét didm.
Vai cac gia thiet trén. bd gqua lue gid va lue qudn tinh Coriolis, ta ¢d thé xae

dinh duge goe léch eap

Fl‘ = b, ry
tgp, = = tgd = — =
F . kY . g

4
viv tri 50 xé dich tam vdi

r yfl__j

Ar =l sing = ] tgp =/ (11.23}

8
Cac lue tinh toan 1ap trung tac dung lén can va vatl nang, khi cu ciu quay lam

vice. va bdan kinh quy déi tuong ing dude dian ra ¢ bang 11.2.

Hinh 12.12: a) Cac 16¢ do J can;
by Luc rid phan 10 reén can:
¢} Lue tac duap Ién vt ning.

[ B
—

[
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3. Tai trong tac dung lén thiét bj tua quay

Khi tinh toan TBTQ. cian phai biet eiac tai trong thang ding, tai trong nam
ngang va moémen tac dung lén phan quay cda can truc. ¢ dé hidu, hinh 11.13 dua
ra mot vi du vé so da lue tac dung 1én thidt b tus quay kidu cot.

Cac taj trang tac dung lén phan quay duge md ta trong khong gian véi cde mat
phang toa do la V. V. BO qua cac tai trong LU lue quédn tinh ly tam, quan tinh tiép
tuvén va quan tinh Coriolis do khoi lugng ¢ot gay ra khi quay. Cac lyc ma sdt, goe
nghiéng cia cot do nén va dao déng lac cia cap nang vat cung khong dude ké dén.
Trong mat phing ngang co k€ dén lye vong an khdp cda bianh rang vai vanh rang
P

Cig”

Mol 0,
F(‘I - - N F(”_ = F(w.tg(l‘”; (1124)
d(-

trong do: M - momen md may cua dong co cd clu guay;
P, - ty =0 truyén va hiéu suft truyen dong chung cd ciu quay;
d., - dudng kinh vong chia vanh rang ldn;
x, - goc an khdp cda banbh rang.
Khi ed cau duge dan dong bai nhiéu dong co rigng biégt (trong vi du niy la hai
dong ca). e vang F. duge phan déu cho titng cym dan déng.
Pigm dat lue tde dung lén cin va tri 86 eda cac lde dude lay theo bang 11.2

Tang moémen d6i vai cac truc la:

M_= SF_h,

Tt IEG Ry Fa D

_ (11.25)
M, = SF oy + SFyhy v Fol kg
Luc thang ding tac dung lén goi tua dudi:
N _ _ 7 ¢ 9
F.=F = :Fd\‘ (11.26}

k
Ap lye 1én cdc con lan cda vong tua phia trén dude mit ra ti cac phuong trinh
can bang

R(F, - Flvsing = M, R(F, + I'jcosy = M

v
16 la
1 M M,
F,= —(— - — ).
2h  cosy sity
t11.2"h
1 M, M,
ro= — o+ ).
- 25 cosy siny

Euye ngang tac dung vao gdi tua dudi;

Fl_m - \/F\- + P\". Vol



Hinh 11,13, S0 do lye tac dung fén TBTQ kicu ool
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l
F.= — (SF

r, +XF (h - h) = F,_th. - R,

X h -—-k vk ok -I—-' pl o pl e G
1
F = E (Y F ey -y + 8 F“J(hw - h = K th - Rl (11.28)
1 Al

Khi tinh todn, can chu y chon vi tri ciu ciin (gde nghiéng can o) la bat loi nhat
doi vdi tirng bai toan cu thé,

4, Chon dong ¢o va phanh co cau quay

Trong thei ky chuyén dong khong 6n dinh cba co cdu quay, mémen can dong
ldn hon mémen ean tinh rdt nhidu (co thé tit 3 dén 10 lan), thai gian md may khd
kéo dai, ty 1é gdc quay khdai dong so vai goc quay lam viéc trung binh thudng cao,
do do déng co phai lam viée & ché dd mé may nhiéu thoi gian. Cing gidng nhu ca
cau di chuyén, eéng suit tinh toan dé chon dong co co cdu quay. od ké dén phan
céng suat dé thiang mémen can dong va duyge Linh nhu sau:

Mo oF Mo+ M+ M)

N = ny kW (11.29)
955000.6 + 0'7)y’lTl.L\‘"f"\‘

trong do: Ly toc di quay cta phan quay can truc, vgiph;
7, hi¢u sudt truyén dong chung cua cd cau,
¢- hé 6 mémen ldn nhit cva dong co;

M. ménien can quay. Nm.

Momen can ma sdt trong TBTQ duge xde dinh theo §11.1. Cdc thanh phan cia
moémen can cta lue quin tinh M,. momen can do gio M duge xic dinh theo cach
thde 0 mue trén

Momen can do goc nghieng mat duting M, duge xdc dinh ti edng d¢ nang hoac
ha khoi lugng eda phan quay m )y, dat tai trong tam phan quay, khi quay quanh
truc cha nd moét pov quay dy (hinh 11.14). Gia sd khéi lugng m |, quay quanh tryc
mot gde dyr, quang dudng dich chuyén twong dng trén mat nghiéng co gdc nghiéng
oo 36 14 ryeosy. dy. cling co nghia la khéi lugng mp duge nang hoac ha mot do cao
1a «ir. Ta co phuong trinh

M, dy = FU.dh.
Vai chu y
dh = dy.cosp rysina cd

M = FI-}.J‘[J Siner . cosy. (11.30)
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Tu (11.21), (11.22y va (11.30%, cho thay momen cin quay do gio M, va do dée
M, phu thude vio gde quay v va dat gia tri eue dai khi y = 0 + 2k7. O vi tri nay
phuong cia cin vuong gde vdi phuong nghiéng cia nen

v \X @l%

v
/""-"“—,‘]
| T I R4S
I - N
e [ LA
\ —
‘:\l‘ C}
Sm e VI
rﬂ'f#'—j——

Hinh L1.14. S& Jdo tinh momen can dac A

Viée chon dong oo dude tieén hianh ther cae bade @ 36,2, vdi chd v la: khi kiem
tra thdi gian md may dong cg, momen ¢an dang khi mda mdy co the k& them den

thanh phan do quan tinh Corielis gav ra.

Trong thai kv phanh, ciac momen guan tinh Jam cho he thong tiep tue chuyén
démg, momen wa :ar =% cidn trd chuyén dong. giap cho yud trinh phanh, do dd
mamen phanh can thiét trén true dat phanh duoe tinh nhu sau:

"y .
M, =pc-M o+ Mo+ M o+ M, — (11.31)
;
|
teong dé: A4 = 1,1 - hé &6 tinh Jd&n quin tinh cde US mdy quay trong od fau,
Ty My ty 36 truyén va hidu suat truyén ddng Lu true quay coa may
dén true dar phanh. Nén phanh dat trén truc dong co thi co

l\i = I“ A1 J"LI = I"“.

Gia tri caa momen do lue quin tinh M trong eac eong thuae (17129 va (1131
duge tinh tng vai thoi gian ma may. hoae thoi gian phanh. chon sg bd theo bang
11.3. Gia téc goe

e .’I.J,’lt
de o B0

niph

Qui trinh md mdy va phanh co eilu quay hoan toan tdong ty nhu co cdu di
chuyén vé cdac phitong tvinh chuyen dong. cung nhu bigu thic tinh toan thai gian
mo may hay thai gian phanh. Tuy nhién cin bio v 14 thanh phian momen dong co
Zia tri rat 1én. do do qua trinh ma may va phanh & co cdu guay thudng kéo dai

hun nhiéu.

Trvong bang 113, gia tri ¢ ducse tnh trong trudng hyp khong ke dén lue gic
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v d0 nghiéng mat nén, con ¢

nuax

Bang 11.3. Thoi giun mo may (thoi gian phanh) co cdu quay

co ké dén lue gid va dd nghiéng mat nén.

- — " T - ;

Tim vai 1gn nhat [ 50 i 7 ; 0 | " 20 e . 20 ‘
B | B i i £ | QLR

L.m . . | |
B e ' ' | |
Theo gian md | 1, 1 10 ‘ 15 25 ! 40 680 8.0 10,0 i
may hoac phanh ! ¢ — b e —— -- 4
i ‘ i _ . ! '
s | ‘ %0 ) 80 D ¢ W0 150 250 oo |
J— H - 1
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Phan II1

CAC MAY NANG THONG DUNG

Chuong 12

MAY NANG DON GIAN

§12.1. KICH

Kich 1a mot thidt bi nang ca hanh winh ngan. Khi Lam viee ditge dar dudi tai
va nang tai bang cach day len vai hanh trinh tuong dai nho. Kich duoe st dung d&
lap rap va stia chia. Do duc diém s dung doi hdi chung phai gon, trong luang nha
dé dé mang vdc nén dal da 30 duge din dong bang tay. Vat lieu ché tao 1a gang
hoat kim leai nhe. Do cdu tao don gian va duge ché tao hang loat nén gia thanh
thip. Phd bién nhat 14 kich thanh rang. kich vit. kich thay lyc.

1. Kich thanh rang

Kich thanh rang ¢d cdu tao don gian, hiéu suart tuang déi cao, duge ché tao vdi
suc nang tU 2 dén 25 1. chidu cao nang 3 - 0,7m. Iinh 12,1 o t4 cau tav caa
mét kich thanh rang.

Mémen trén truc tay quay dude truyén thong qua hai cap banh rang tryg dén
banh rang din cudi cung. Banb rang nay luon an khap vai thanh rang 2 e6 kha
nang trugt lén xuomg nho dan hudng cua eac bac trugt bé tri trén vd kich ¢é dinh
I. 18 co k&t cdu nhé gon, cac cap banh rang cd ty 0 truyén tu 4 dén 6, banh din
c¢ 8¢ rang nho, thudng tir 1 dén 6 rang.

Theo quy dinh vé an toan, teén kich thanh rang phai s dung tay quay an toan
cd phanh ty ddng vai mat ma sat tach rii. Cdu tao va nguyen ly 1am viée cda loai
phanh nay xem o $4.5. Mudn nang vat, quay tay quay thuan chiéu, dia 11 va banh
rang 8 ép chat vao hanh cde ¥ tao thanh mot khoi. Nho ma sit ma momen duac
truyén dén binh rang din, day thanh rang 1én. Vat duge gia ¢ do cao mong mudn
nhd ede ham 10 Khi ha vat, chi cAn van nguge tay quay. Loai nay cho phép khéng
ché tée d6 ha vat viat ot (3 nhiéu kich thanh rang, ngudi ta con bd tr1 thém ban
nang phu 4 dung dé ning hang dudi thip. Do lye tdae dung léch tdAm nén sic ning
giam xudng con maot nia

Ngaai loai kich thanh rang ¢o cdu tav trén, con ¢d loai thanh rang of dinh, vo



kich dich chuyén lén xuéng goi 1a kich thanh rang tay dén.
DE nang tai ¢o trong lugng @, trén truc tay gquay can co mdmen co gia tri
1
M=gr —;
i
trong dd: r - ban kinh vong chia binh rang ddn an khép v6i thanh rang;
{ - ty 20 truyén cac eap truyéen dong banh ring;

y - hiéu sudt, n = 0,60 + 0,67

Hiph 12.1. Kich thanh rang:
a) Hih chung: by Tay quay an woitn, 1- vo kichy 2- thanh ring; 3- mu kich;
4- ban ning phu: 5- tay quay. 6- hd truyén hinh rang; 7- truc dan:

8- banh rang: 9- banh rang coc; - coc hdm; 11- dia chd dong.

2. Kich vit

Kich vit cd chitu cao nang thudng nho hon kich thanh rang vdéi sde nang dén
3 va chigu cao nang 0,2 - 0,4m. Kich vit lam viée theo nguyén tac truyén dong

vit dai ac.

Cau tao kich vit gom dau kich 3 thinh 122, 2y ddng vai tré nhu moét ¢ chan cd
thé quay tron dude. True ren vit 2 dude truyén ddng nhd cd cdu banh ede hai chigu
co banh cde kep chat trén true vit thinh 12.2, b) Khi tao chuyén déng cho tay don,
true vit 86 quay va chuyén dong tinh Gén doe than kich. Ren thudng ding cho vit
la ren thang va lgi dung tinh tu ham cda ren dé€ ham gitt vat nang voi gdic nang
ren 49 - &Y

Hinh 12 3 mo ta cau tuo cGa mot leal kich vit khae. True ren vit cung chan tua
I duge dat co dinh. B¢ truyén bdnh vit truc vit 2 o6 kha nang ty ham. Banh vit
duge lién két v8i vd kich J théng qua 6 chan 5 va dong vai trdb nhu mot dai dc an

khap ren véi true vit [ Khi quay tay quay gdn trén true vit, banh vit vita quay vita

221



chuyén déng tinh tién. V& 3 trugt doc theo than true vit, nang ma kich 4 lén.

Luc trén tay don P & loai kich mé ta trén hinh 12.2.a
a

Hinh 1323, 5S¢ Jd0 cau @o kich vit
I- than kich: 2- 1rue ren vit 3- dae kich: 4- hinh oo 3- chot
- 1ay don; 7- o cau coc hat chicu: 8- dai ocr 9- ¢d hiam 13- 1o xo0.

Q D d,
P = [tgld = pv — +f. ]
r 2 2

trong dd: D - dudgng kinh trung binh true ren vit;
| - duong kinh trung binh mat tya md kich:
A - gde nang rem (4 - 5%
p - goc ma sdt (p = 67 khi f = 01k
fy - hé s0 ma sat tai mat tua mn kich;
dau + - khi nang hang;
ddu - - khi ha hang

Céng suit yéu ciu khi st dung dong co dan déng
. G )
N = e kW
60.103}&.};11
trong dd: v- the d6 nang, miph:

- trong lugng vat nang, N;



y,- hiéu suat truyén dong ren vit; 5= 0,25 + 0,4,

4.~ hidu sudt truyén ddng cia hé (héng

3. Kich thay Iuc

Kich thuy lue cd chuyén
dong ém nhu kich vit nhung
vo higéu sudt cao hogn va dude
ché tao vii sie nang Idn, co
thé dat dén 7501, chiéu cao
nang U,15 dén 0.7

Nguyén tac lam viée rla
kich a2 dp lue dau tu bom
duoe truyén dén xylanh cong
tac dé nang var. C&u tao
kich gnm hai bd phan chinh:
bum v pittong - xylanh
cang tac. Vat duge nang lén
khi chat [ong vao xylanh cua
kich va duge ha xudng nhg
chdt long di qua van xa.
Didu chinh tée do dong chay
cing e la didu chinh woe do
ha vat bang van x4 (hA4t
long trong kich la dau
khodng hoac nudc pha
givxerin o6 ty 16 2:1. Day
chil long vao kich bang bom

tay, hoic bom cd déng co

Hinh 12.3. Cau tao Kich vit ¢O true vt dat cd dinh:
1 trye vit va chan tuu; 2- bO iruyen banh vit
truc vilo 3= vo kich; 4= mi Kich; 5-8 chén.

dan déng. Bom gan true tiép vai kich hoac ndi vao kich qua hé éng dan. Mot bom

vd thé dan déng cho mdr kich hoac nhitu kich.

Hinh 12.4 giai thisu s dé kich thay lue lién vdi bom, din déng tay. Chuvén

dong liac cda tay bom cung truc cam & tac nén chuyén déng tinh tién cda pittdng

bam 6 trong xylanh 7. Dau tir binh chia 38 qua van mot chitu 3 vao xylanh bom

sau do duge ddy qua van dp luc 9 vao xylanh edng fac va ddy pitténg 1 lén, Vat

nang dude nang lén mst cach gian doan theo nhip didu lac cia tay don bom. Khi

ha vat, md van {, dudi tic dung cia trong lugng vat nang, diu kich sé duge ha

xudmg. Chit léng trd vé binh chia qua van 4.

Tir didu kién can bang ap luc p tai hai xylanh khi nang vat nang co trong lugng
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Hinh 12.4. Kich thay luc
4} K& ciu bom thay lue: b) So dd aguyén v

1- pitdng ¢ong tic 2-

xylanh ¢dng Gde ¢o phdl ddu bang du; 3- van hat;
do van xd; A-

cam: 6- pittong hom; 7- xvlanh bom: 8- truc cam va tay bom;
9. van ap e

Q r
p==
"

Ta co lue trén tay bom I
r

f = Q‘_(_i_[;{_}z‘ R

roo 1
AF‘l.rf d

A { i
trong dd: £ va F - dién tich tigt dién ngang cua cde pittdong;
dy;, d, - dueng kinh tudng ung
Téc d6 ndng cua kich
oy Sy ’
vo=(—i- -, oS
o, 60

trong dd: S- hanh trinh cda pirténg bam, cm;

n- tée dd lam viée cua tay bom, lan/ph;

v- hé s6 tén that, v = 0.9 = 0,95
- dy
Dé thay lwe trén tay hom phu thude vao ty 38 ( ).
da
ay '
Vi d& dat duge ty sé& (—)* nhd nén cd thé tao duoe kich thiy lue eo sie
d
A

nang lén ma kich thuéc va trong lugng khong lén. Trong thuc té thudng dung

kich ¢6 sic niang 100 - 200t, chidu cao nang 0,15 - 0.2m. Khéi lugng ban thian
180 - 330kg.
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§12.2. TOI

Tyl 1a mot thist bi diung dd nang vat 1én cao hoae kéo tai dich chuyén trong
mat phang ngang hay nghiéng. Tdi c¢d thé su¢ dung riéng biét hodc két hgp vdi cac

¢ cdu khde nhu 9 cde can true, may dao v.v..

Cdu tac chung cua 6l gom cd: tang cudn cap véi moét hodc nhigu lop cdp, he
théng truyén lde, be phan dan dong va bo phan phanh ham v.v.. Tii ¢d nhiBu loai
khic nhau. Then nguén dan dong ecd thé ph;?m thanh: toi tay va (0 may. Theo b
tang cudn cap ¢ téi mot tang va Wi nhiéu tang. Theo cong dung cd 81 nang, toi

keo, tai cho co cdu gquay.

1. Toi tay

Toi tay dé nang cac vat nhe hoac kéo cdce xe eod tai trong nho. Khi lam viée tai
duge kep chat trén nén hoac gan trén tuong. Viée kep chat phai dam bao chae chén,
chiu duoe hai lan lue kéo danh nghia

hs
1

b

(%)

ShaA AR sRRRLRY BT avsstaa

Hinh 12.5. Tor gin wong:
[- vo hany 2- true vit va tay quay;

3- banh vit gin voi tang.

Toi gan trén tudng (hinh 12.5) khong st dung phanh ma fgi dung kha nang tu

ham ctia bo truydn bdnh vit truc vit.

Toi ¢d khung bé gin trén nén mé ta trén hinh 12.6 cd hai tée do. Trén truc
tay quay an toan 2 gin banh rang dan 3 c¢d chiéu réng di lon d€ dam Lao 4n khop
v banh rang trugt I3 khi banh rang niy trugt d€n vi trl gidi han trén truc 9. Hai
banh rvang gdn trén tang cd dudng kinh khac nhau. Banh cd dutng kinh lén ludn
an khdp vdi banh rang 10 Yp trén truc 2. D& ¢6 td¢ do nhanh, trugt bdanh rang 13
sang trai an khdp vdi banh rang o6 dubmg kinh nho 15, lie nay banh 13 dong vai

ZlS

trd 12 mot banh rang trung gian cho 3 va 15 (ty s6 truyén { = A ),
‘3
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Khi dang treo tai. mudn chuyén sang tée do cham, dong phanh dia 11 bang cach

quay tay quay 12 dé git val nhd phanh dia 11, sau do trugt [ sang phdi khdp vai banh
X Zl."' lel

rang 10 bing khop vAu. Ty s6 truyén cua hé thong lic nay la @ = Zz—m

Khi banh rang 13 truot & vi trung gian. tang s¢ khonyg od lien k&t cing vdi tay

quay an toan, do vay viéc bé tri phanh 71 1a can thiét. Tay quay an toan duge sif

dung nham muc dich loai bo kha nang quay tu do cia tay gquay do trong lugng vit

nang gay ra khi ha vat. Nd s dung nguyén Iy lam viée eia phanh ty dong vii mat
ma =4t tach rai (tham khao 312 1y

Hinh 2.6, Toi Khung bBE pan wén nén:
[- cic tdm thép thanh bén, 2- wrue din b 1ap 1y guay an toian; 3- bdanh rang din,
d- Ong ren; 5. dai 6 6- dia ma salc 7- bianh coe 8- coe ham: 9o truc trung giang
10- banh rang trung gian; 11- phanh dia: 12- 1y quays 13- binh rang truot 14- 1ang
cutdn cap: 15- banh rang ¢d dudng kinh nhd: 16- banh rang co dedng kinh lon,

2. Toi may

Toi mdy duge dan dong bang dong co, thuong la déng cu dién. Tei duge gan
trén khung bé dé dé dang van chuyén, cang nhu dinh vi chéng lue kéo ngang hoac
nghiéng. 'I'01 may hay duge phdi hop voi td hdap rong roc (palang cdp) d& kéo hoac
ning duge nhitng vat riat nang. Luong cap chifa trén tdi rat lon, cé thé dén 200 -
400m. Cé nhidu ioai toi khac nhau nhu: t81 mgt tang quay hai chiéu, tdi nhiéu téc
d¢, toi ma sal. Khi nguon dong luc 12 dong co dét trong thudng dung sd db toi
nhiéu tang dan déng chung. .

Trén hinh 12.7 trinh bay mar ki€u toi mot tang quay hai chiéu din dong dién.
Toi nay duge ding nhidu trong xdy dung va & cac bai lap rap. Dong cd dign duoe ndi
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véi hop giam tdc bang khdp néi dan hoi 6 Vanh ngoai cua nita khdp noéi bén phia
hép giam tée dong thai la banh phanh Dién tra & dung d€ khdi dong cho dong co day
cubn 7 vdi ba dén bon nac dien trd chuyén daéi nho hop ditu khién can gat 4.

r/

< e
3 :

I

¥l

- -2

il

i

’.

G

s)

Hinh 12.7. To1 dien dao chica co he keo 5000 dN:
a) Két ciu 1di; ) So do 1ruyén dong;
I- h¢ may: 2- tang cudn cap: 3- hop gidm téc 4 lay gar didu khién: 5- phanh hai nu

dign thay ldc; 6- khop noi dan hois 7- dong co day cuon; 8- hop o,

IYau kién lap rap cac k&t cAu xiy dung, ede thict bl nang doi hdi toi phai cd
nhigu téc dé. Cac toc do cao dung dé nang tai va ha moe khong tai Cac toe do
thap ding dé dat va dien chinhk tai vao vi tri lap rdAp. CAu tao t&i nhiéu téc do cd
thé tham khao & §82

Khac vai toi dign dao chidu, tdi ma sat ¢ lién hé ma sat gita tang va dong co
qua néi truc ma sat (y hdp). O tdi ma sat, dong co ludn quay mot chiéu theo chifu
ndng, khi ha vat Iy hop duge md va vat roil td do. Toc do ha vit duge khong cho
bang phanh dai. Nguyén ly nay co thé sq dung mot dong co din dong cho nhisn
tang, mdi tang 88 co mat ly hap va mat phanh riéng (hinh 12 &)

So sanh hai loai tisi trén, ta thdy rai dien dio chivu lam vige cd do tin cay cao.
digu khién don gian do vay duge i dung rong rai. Toi ma sit mét chiéu cd uu
digm khdi dgng ém, cd th€ sit dung déng ca dot trong d¢ dan dong nhitu tang. Tuy
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nhién lam  viéde
khang chéc chan,
khd khdng ché tée
do ha vat va kho
thue hién viée diéu

khién ty déng nén
it duge dung, hien

chi thay § mot s6

T

c¢hn truc ty hanh va

mat s6  co  cau 3'"/ rﬁiﬁl-——@ﬂ—-%grﬂ—‘m'l{}—%#m‘

chuyén dung khac, i
N
Khki can phai &
kéo hang. kéo ton Hinh 12X Toi ma sat nhicu tng din dong chuny:
xe v.v, vdi ludng 1- dong ca: 2- bo truvén dai; 3o lv hop ma sat;
cap khd 10n ngudi 4 tung cudn cap: 5, 6- phanh; 70 3- Iv hop cda tang

ta ding (9 ma sal quay hat chigu: Y- ang duay bai chicu,
» = < =

ki€u tang lom. Cap

chi vong yua tang din vai vong. sau do rai khai tang

va duge xd6p vao bén canh hoac cudn ién mot tang

rieng. Dang lom cua rang dam bao cap kheng bi chay
doc theo tang trong qus trinh fam viée ma no ludn
truot lai va nam ¢ gils tung, Thong qua ma sat gita
cap va tang. lyc kéo duge truvén che vap thanh 12,9

Quan hé gitta Iue kéo £ vie lye kéo tai ddu cap

nha Fi; (thuang do ecdng nhan kéur

FS ~ I IS
[7,— EH"

Hinh 12.9. T&1 ma sat

trong dd: /- hé sO6 ma sdr gilia cip va tang, tang [om:
- - v V. he <
/= 0,185 1 LnInng_.m. 2- h¢ Ihoﬁng
truyén domg; 3- 1ang 10m.
& - goc & cla vap trén tang. rad
Tai mAay ngav nay duge ché rao var lue kéo Jden 10000 daN. Mot 56 loai toi dung
trong cong nghicp dong tau od lye kdo len dén 80000 duN va co he théng dan dong
lam vige theo nguyén tac dién - thuy luc,

$12.3. PALANG

FPalang 14 mdt thi&t bl nang duge treo d trén cao. gom mat co vdu nang, trong
nhidu trudng hep duge trang bi thém c¢g cadu di chuyén. Dac di€m cda nd la kich
thudc nhd gon, két cau khong phace tap, trong ludng nhe. Palang thudng duge treo
vao cac diam, <6t chong. gia chuyén diing hoac treo vao xe con di chuyén. Dan dong
palang cd thé bany tay hoae dién, cung co palang dan dong bang khi nén. Day trec
hang cd hai leai la xich va cap.

l) 6)8



1. Palang xich kéo tay

Palang xich kéo tay duge st dung trong cdc céng viéc lap rdp, stta chita hoac
khi khéng co nguén dién vdi tai nang nho, chidu cao nang khéng lén va st dung
khéng thudng xuyén.

Din dong bing xich kéo tay vong qua banh kéo lam quay truc din cla palang
Dia xich kéo thudng ¢d $6 rang nhd hoac duing kinh nhd. Tuy theo loai truyén
domg ce palang xich kifu true vit va kigu banh riang. Loal sau so vdi loai trudce cd
hiéu sudt cao hon nén od thé sit dung d€ nang vat nang va véi tée do lén hon. Hién
sudt palang xich ki€u banh riang 0.7 - 0,85, con & loai banh vit truc vit 0,55 -
0.8 ‘

Palang tryc vit thinh 12.10) gom mde treo I, be khung 2 trong d¢ co lap banh
vit 4 gan lién vai dia xich treo tai. Truc vit 4 dude din dong nho dia xich kéo §.
B6 truyéen true vit dugc ché tao khong tu ham, do vay palang nhat thigt phai duge
trang bi phanh, vi du trén hinh vé la phanh 1ty dong vdi mat ma sat khong tach r&i

(xem ¥4 .5}

Palang =xich
kigu banh rang

su dung bo
truyén hanh tinh
thinh 12.11}) cd

két cdu nhd gon.

Mbmen duge

truyén ti banh
kéo 4 sang truc
dan 9. Nho cac
banh rang hanh

tinh 7 ludén an

khép vdi vanh
rang cd dinh 5
gan Lrén vd nén
cdc  truc  ela Hinh 12.10. Palang xich kéo tay kidu true vit:

banh rang 7 lam I- méc treo palang: 2- khung ireo; 3- hdnh vit cong dia xich treo
tai; 4- true vir ¢ gdn dia phanh non; 5- banh ring coc dong thoi
Ja dia phanh non thd hai; 6- ¢6c ham; 7- hi chu chiv nén; 8- chét

treo xich tai; 9- dia xich kéo.

can 8 quay dén
doéng cho dia
xich tai 2.
Palang dugc trang bi phanh tu dong vai mat ma sat tach roi 3

Palang xich kdéo tay dude ché tuo vai suc nang tit 0,5 dén 20t.
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Hinh 12.11. Palang xich kéo tay kidu hinh rang:
1- xich kéo: 2- dia xich tdi: 3- phanh ty donp: 4- dia xich kéo;
5- vanh rang o dinh: 6- banh rang trung gian: 7- banh rang hanh tiph; 8- ¢an cha
truytn dony hanh tinh, 9- true dan; 10- xich 1

2. PALANG DIEN

Palang dién od wu di€m Ja trong luong nhd, kit cdu gon, do tin cay cao, chi phi
biao dudng, ata chia thiap, dé thay the cdc chi tiét hu héng, dé sd dung, higéu suit
cao, Patang dién duge 30 dung nhu 12 mdt may ddc lap heac lam nhiém vu co céu
nang trang cac may nbhi ciu true, edng truc, can truc ¢ongxon v.v. khi nay nd dugc
trang b) thém co cau di chuyén. Uau tao chung ecda palang dién cho trén hinh
12.12. Cyg cdu di chuyén palang cd ki€u treo di chuyén trén moét hoac hai ray la
cdnh dudi cia diam thép dinh hinh cha 1 (tham khdo hinh 10.7 va §10.1). Cing cd
khi la ki¢u dat di chuyén trén hai ray.

Do yéu cau nhd gon nén céc bé truyén bdanh rang trong palang di¢n thuing
duge ché tao bang cdc loai thép hgp kim erdm, créom- nicken v.v., thuéng st dung
cac banh rang c¢d $0 rang nha. hay ding truyén dong hanh tinh. Ngay nay palang
dudc ché tao vdi sie nang 0.32 - 32(, chiéu cao ning co thé dén 30m. Téc dd nang
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3 - 15 m/ph. Trong truéing bop van thigt cs thf cd thém t6c d¢ nho hon tdéc d9

chinh vai ba lan.
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Hinh 12.12. Palang di¢n:
a)y Palang dicn véi co cdu di chuyén kidu treo
by Palimg di¢n voi ¢o cav di chuvén kife dat.
t- palang dién: 2- cum banh xe di chuvén kiu treo: 3- dong oo cd ciu
di chuyén: 4- hop nat bam dicu khién; 5- ¢d ciu di chuyén kidu dar
K&t cdn clia palang dién rdt da dang, khdc nhau chi y&u v& each bd tri déng
cd. Co thé phan bigt ba loai: déng co bd tri déng truc vdi tang, dong ¢o b tril ngay
trong tang va dang co bd tri song song vai tang. Hinh 12.13 mé tA cdu tao cia
palang dién vdi dong cd dat trong tang. Hal tam d@ I duge lién két véi nhau nhé
v bang ong theép tao ra khoang chia trong. Trong khoang chda nay b6 tri tang
cudn cap. Tang 6 dude d3 bdi hai vanh lan  Vdng trong gian vdi tang, vong ngoai
duge d3 boi cde tdm do I. D€ giam chidu dai cua thiét bi, nguti ta bo tri dong co
nim trong long tang bang cach gan congxon trén tdm di ! théng qua khoang chia
phu. Thia trong khoang phu nay cd chida phanh dai dién tit 4 va bd ddéng ngdt dién

kidu ren vit d& han ché hanh trinh nang.

Hop truyén dong vdi hai cap banh rang tru duge ldp d6i dién véi khoang phu,
Gitta truc dong co va true cia banh rang din thd nhit duge néi vdi nhau bang
khdp.

Dé rai cap d&u trén tang, su dyng bd rdi cdp gém dai 6c 10 dich chuyén dgc
ttén truc ren vit @ vdi bude ren phu hop véi bude ridnh cap. Dan dong quay tron
che truc ren vit nhé banh rang trén tang an khép véi 8, Truc ren vit cing dan
dong cho ca bo ddng ngat 1. Dong co 3 la dong co roto 1ong soe didu khifn bang
hép ndt bam.
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Hinh 12.13. Cau tao palany vor donyg o dit rony tang:

- tam dd: 2- khoang chua phyy 30 dong co dién: 4- phanh dai dién 1 5- truyén
dong banh rang hay cidp: 6- tang cudn cip: 7- cum moc treo: 8- hanh rang dan
cho truc din cap; 9- true dan cdp; 10- dai 6c didn cip; 11- bo dong ngat ki€u ren
vit, 12- dam dd cum 1010

Tréen hinh 12.14 mo ta su (6 palang dién dang khae, O loai nay od tang cudn
cdp ddng vai tro nhu 1a vo cta déng cd chia cac cuédn day stato ¢ bén trong. Trong
paling c¢d dat hai phanh, phanh dai kiéu dién tit 3 ¢é nam cham dién hanh trinh
Ién dat trén truc dan. Phanh trong vat 7 dat trén true bi dan lam viéc theo nguyén
tac phanh tu dong vdi mai ma sat tdach rii. Phanh dai Jding d¢ khac phuc dong
nang roto dong co trong qud trinh phanh con phanh trong vat dé€ ham gitt vat nang
vi diéu chinh tdc dé ha vat.

Dé tién cho viée thay (he sia chira. mot 58 loal palang o8 ddng co dién lap



domg truc va dude bé tr1 ha 4

ngodi diu tang. Cach b tri
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nay obn tao digu kién thoat

nhiet it cho dong cd. Cung

nham muc dich dam bdo gon,

ngudi ta cén s dung dong co

leéng sov co roto dang con.

Dau truc phia dudi dong cd co
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banh phanh gan fam ma sat

dang con. Banh phanh nay

luon ép vao méot dia con khac Y 2 3 mess

gan c¢d dinh trén va palang

nhi mat 1o xo ndn. Lue nay
gitta roto va stato ¢6 khe hd ginp 43 14, S db palang dicn dong co litn tang:
kha lén. Khi cap ditn cho I- phanh trong var 2- truc ddn: 3- phanh daj;
dong co, ti trudng do stato 4 banh phanh: 5 bioh rang 1dn: 6- tang: 7- bo lay
sink ra sé& hat roéto vao phia dicn 8- khupg treo; 9- dong co; 10- khép noi ong;
trong, khae phue lie ép cua ln Lt~ khip rang,

x0, hai hanh phanh (dich rai nhau. Déang thoi vl qua trinh trén, mémen guay cda
réto tang lén dam bao chuy&n domg an dinh cho vdt nang Hé théng truyén dong
s34 dung bo truyén hanh tinh lam phde tap nhigu vé k&t edu nhung tao duge ty s6

iruven caa, kich thuoe palang nhd. gon.

$12.4. VAN THANG XAY DUNG

Van thang xdy dung la thiét bi chuyén dung ¢d ban nang hoaec ghu, hodc san
thao tae... chuyén dong ¢ dian hudng theo phuong ding hoac ghn thang ding, dung
dé van chuyén ngudi va vat lieu, hoae chi cd vat ligu phue vy edng tac xay dung,
sia chia cong trinh.

Theo cich nang ban nang ¢d thé chia van thing xiay dung ra hai loai: loai can

keo va loai tu leo.

Cdu tac cta loai cap kéo itheo hinh 12 15 a gdm cit 6 dang dan, tiét dién dang
chit nhat hoac cot phang. (ot ding trén be dat trén nén gom. nhiéu doan ndi véi
nhau bang buléng heae chdt. Chian va dinh col ¢6 cac puly din hudng cdp 3 va &
Chitu cuo nang duge tang bang cach ndi thém cac doan ndi vao giva. Khi co chigu
cae lan (thudng lan hon 10m), 6t duge kep vai cong trinh bing cae thanh gidng 7
¢ nhigu digm khac nhau dé tang &h& nang 8n dinh. Ban nang 4 dugc din hudng
nhd cdc con lan nam trong rdanh trugt tron than ¢ot va duge nang ha nhé tai kéo
I bd trl ¢ phia dudi. Vat liéu duge nang lén cdc thng nhd qua cde 6 clta s6 bang

nhigu cich. Cd thé& s dung can 12 thinh 1215, b). Can cung vdl mo vit 11 va thist
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bi ditng 10 dat trén ban niing <4 Khi ban nang duge nang lén dén vi tei ditng, ban
duge hdm lai nho phanh dign i khi dd cap 14i (uge noi long d€ can gap quanh
ch¢t ban 1& dong thii ma vit dudi ra dua vat licu vao. Ciing ¢6 thé ding hé san ddy
{3 hay dan Iat !4 dé dua vat lidu vao (ang nha rhinh 1215, ).
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Hinh 12,15, Van thing xiv dung kiCu cidp:
4) So db nguyen ly; b) Thict bi can JF dua vat hew; ¢y Ban nang kidu trdor,

Su khae bigt cita van thang xay dung ki¢u tu leo so voil ki¢u eap kéo la co cau
nang ban duge bd tri ngay trén ban nang. No c6 hé thang banh rang dan an khap
vii thanh rang hoac banh dian an khdp vor rac vdAu tréo han trén edt. Phuong phdap
nay cd wu di€m 14 cd theé ndi dai eot wmar cach don gian tir phia trén va che phép
tang chidéu cao cot dén hang 100m. DU tang tinh co dong, mot sa . toaj con duce
dung trén bé banh lop va 461 khi dat ngay teén 016,

Hinh 12.16 md ta cdu tav ¢ia mdt van thang xay dung kigu tu leo ¢d site nang
400 kg, chiéu cao nang ddn 60m (khi neo vao san) va 16m khi ding tu do Thiél
bi duge dat trén bé di chuyén bang banh Wp, Khi lam viée may duge tua trén hé
théng bén chan tua. Cac chan tya nay o6 kbhad nang lic trong mat phang ngang dé
thay doi vi tri Didu chinh cao do bang vit § ddau méi chan tua. Méi doan cot ndi
c6 khéi luong khoang 48 kg va od tidt dign ngang Jdung tam gide véi ba thanh bién
la thép ang tron, I'rén mot trong ba thanh bidn dd cd hian viu treéo vai khodng cach
déu nhau, Hai ¢¢ cdu din déong gom hai hop giam téc banh vit true vit. Dong co
lip congxon bing matl bich vA od phanh lAp & dudi déng cd. Hai banh rang dan trén
true ra clia hai hop giam téc cung an khap vai mot banh rang lap cung true vai dia
vd gan cac con lan. Khi dia quay, cdc con lan s¢ lan ldgt bim vao cde vAu han san
trén cfl, nhd vay ban nang duge nang lén hoac ha xudng. Ban nang duge din
hudng nhd ¢ie con lan ty vac canh cdac thanh bién cia ecat. Dinh va chan cot cd han
ch& hanh trinh béing cic be dong ngat dién. Nguoi ta co thé su dung dong thai
nhidu thiét bj loai nay cho ddng lién nhau d¢ mé rong san thao tiéc thinh 12.16, b).
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Hinh 12.16. Van thang xay dung kidu 1o leo:
aj O trang thai di chuyén; b) Otrang thii
lam viéc,
LIRS | 5 e i 1- bé di chuvén hinh 10p: 2- Ot dang dan
S todeo :——/-}'1-—-’ tam gidc: 3- thanh bién han vau tréo;
§T NEV 4- bo din dong kep: 5- ciac banh rang dan;
& B i 6- ban ndng v hé thong din huéng trén cot.
6)
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Chuong 13
THANG MAY

§ 13.1. KHAI NIEM CHUNG

Thang mdy 1a loai may nang chuyén dung, dat cd dinh, lam viéc theo chu ky,
dung dé van chuyén ngudi va hang ti do cao nay dén do cao khac theo phuong
thang dung. Cabin cia thang mdy di chuyén doc theo cde ray din hudng thing
ding, ¢4 dinh trong giéng thang ¢d cac cua tang dé€ hanh khach vao va ra khéi
cabin hoac chdt vA do tai. Thang dién la loai thang may ma cd cdu dan dong cua
no la mot téi dién véi déng co dién mdt chitu hoac xoay chiéu. Day la leai thang
mdy théng dung nhéat va trong chudng nay ta chi xét loai thang may nay.

Thang may duge lap dat va sit dung rong rai trong hiu hét cde cong trinh xay
dung cao ting: nha &, cu xa, cong sd, khach san, bénh vién, thu vién, nha ga, thap
truyén hinh v.v.. Nudc ta dang ¢ trong giai doan xAy dung cd s5¢ ha tang dé tao da
cho cang cude hién dai hda va cang nghiép hda dat nude. vi vay ma thang may cing
ngay cang dude s dung phad bién hon.

1. Phan loai thang may

Thang may dudgc phan leai theo cong dung, theo ca cdu dan dong va theo
phudng phap digu khién.

Theo céng dung cd cac loai thang mdy sau

- Thang may chd nguai dung d€ van chuy&n hanh khach. Thang may chd nguii
cong dung chung cd téc d6 van chuyén dén 1,4 m/s va tai trong ning dén 1000 kG,
Thang may ché ngudl téc do cao cd tée do van chuyén trén 2 m/s va tii trong nang
trén 1000 kG.

- Thang may dang trong bénh vién va cac nha nghi, an dudng dung dé van
chuy&n bénh nhan vdi cdc phudng tién van chuyén clia bénh vién nhu xe day.
givdng bénh, bang ca va ¢ ngudi di kém.

- Thang may chd nguii va hang.

- Thang may ché hang o6 ngudi di kém dung d€ van chuyén hang, cd nguoi
digu hanh di kem.

- Thang mday chd hang khéng ¢d ngutsi di kém la loai thang mdy co digu khién

)
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tit hén ngoai va chi dung d& van chuyén hang hda. Thang may chd hang loai nha
¢G tai trong ndng dén 160 kG, cabin c¢o chigu cao khong qua 1m va dién tich sian
cabin dén 0.9 m< va thudng dung treng thu vién, nha an, cla hang thuc phdm.

Ngoai ra cén co cde loai thang may chuyén dang nhu thang may citu héa, thany
may trong cac nha ga, san bay. tau thiy v.v.

Theo co cdu dan dong thang may co tdi voi dong co dién xoay chigu va téi vai
dong co diétn mot chidu: tdi mét tée do, tdi hai toe do va tdi ed diéu chinh tée do
va cAp: t#i of hop giam téc va toi khéng co hop gidm tde; tdi vdi tdng cudn cap va
tdi vai puly ma st

T&i khéng co hop giam toce thudng dung loai dong co dién mot chidu oo tée do
quay nho. Dong dién xoay chidu lay tu ludi dién cong nghigp ducce chuyén ddi thanh
dong dién mot chiéu nhd boé nan dong c¢o diéu chinh dién ap. B6 phan din dong
ttang hoac puly ma satt duge ndi truc tiép véi true déng co khong qua bd truyén.
Loai téi nay thubdng ding cho thang may cd tée do van chuyén tren 1,4 m/s.

Tai o6 hop giadm tée thudng dung hép giam tée true vit - banh vit va déng co
dién xoay chigu. Ilop gidm toc true vit - banh vit cho t¥ 36 truyén cac, gon nhe va
lam viée ém diu, d& on.

Hién nay, tdi vdi tang cudn cap duge st dung rdt han ché va chi diing cho
thang may chd hang cd chidu cao nang khong lon, Tuy nhién, vi mét 1y do nao do
ma khang thé st dung déi trong trong hé théng truyén dong cha thang may thi
viee 30 dung tdi v4i tang cudén cap la tdt yéu.

Tt val puly ma sat dude su dung rong rai trong hau hét cdce loal thang mady
do ¢d cdc uu diém sau:

- do cap treo cabin va déi treng chi vat qua cdc ranh cdp cha puly ma st ma
W31 vdi puly ma sat ¢d kich thuée nhé gon, khong phu thuge vao chidu cao nang cia
thang may (kich thude cia tang cudn cap phu thuéc vao chidu cao nang);

- lam viée an toan do ¢d thé treo cubin bing nhiéu sgi cap khong the ddt cing
mot luc va khi cabin 1én dén dicm trén cing, néu cong téc tAng va cong tde hanh
trinh héng thi co cdu dan dong van lam viée song cap trugt trén cac ranh cua puly
ma sat va dAm bao an toan.

Cac dang ditgu khién thang may duce trinh bay ¢ muc sau.

2. Cau tao chung clda thang may

Thang may co nhigu kifu dang khac nhau nhung nhin chung c¢d cac bd phan
chinh sau: ¢d caAu ddn dong; cabin cling hé théng treo cabin, co cdu ddng md cua
cabin va phanh an toan bao dam cho cabin khong bj roi tu do khi ¢d su ed; cap
nang, déi trong can bing vdi trong lugng cabin va mét phan trong lugng ngudi va
hang trong cabin: hé théng ray dan hudng cho cabin va ddi trong;, b¢ phén giam
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chdn cho cabin va d8i trong dat & ddy
gidng thang, bd han ché tde do tac dong
lén phanh an toan d€ ditng cabin khi téc
dd vudt qud gidi han cho phép; ta dién
ditu khién cang chdc trang thist bi dién
dé diéu khi&n ty dong thang may hoat
dong theo dung chife nang yéu cau va
dam bac an toan khi st dung; giéng
thang cung hé théng cia tang, budng
may va phan hd thang phia dudi dd cao
cia tang 1.

Trén hinh 13.1 13 s¢ dd cdu tao cua
loai thang mdy chdé ngudi théong dung
nhdt, ddn déng bang t&i dién vdi puly ma

sat.

(ld cau dén déng thang may 21 duge

dat & phia trén giéng thang 15, trong
budng mdy 22 Gif€ng thung 15 chay doc
sudt chidu cao cta céng trinh va duge
che chdn bang ké&t cdu chiu luc (gach,
bétong hoac ké&t cdu thép vdi ludi che)
trén suét chidu cao va ca bén phia cua
giéng thang (chi d& cdc cda vao ting nha
dé€ p ciia tang 7). Tren ket cdu chiu ldc
doc theo giéng thang cd gan cac ray dan
huéng 12 va 13 cho ddi trong 14 va cabin
18. Cabin va d6i trong duge treo trén hai
dau cua ciap nang 20 nhd hé thdng treo
19. Hé théng treo cd tac dung dam bao
cho cdc nhanh cap néng riéng biét co do
cang nhu nhau. Cép ning duge vat qua
cac rdnh cap cda puly ma sat eda co cdu
din dong. Khi ddéng co 1am viéc, puly ma
sdt quay va truyén chuyg&n ddéng dén céip
nang va cabin, d6i trong nhd ma sat gida
cdp nang va ranh puly. Cita cabin 4 vi
“cda tiang 7 thuéng 1a loai clia ddy sang
méGt hoac hai bén va ddng md duge nho
co cua 3 dat trén noc cabin. Cia cabin va
cde elta tAng duge trang bi hé théﬁg khda
va cdc tiép diém dién d&€ ddm bao an
toan cho thang may hoat dong (thang
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Hinh 13.1. Hinh chung cba thang mady

chd ngudi;

1- 14 dién di2u khién; 2- bd han ché
téc do; 3- co cdu md cida; 4- cta cabin;
5- san cabin; 6- san tAng; 7- clia tang;

8- cap chda bd hun ché€ t6c do; 9- bo

phan cang cap han ché t8c do: 10- ho

thang phia dudi tang mot;, 11- giam chdn;
12, 13- ray dén hudng d6i trong va cabin;
14- d6i trong; 15- gicng thang; 16- ngam
din hudng, 17- phanh an toan; 18- cabin;

19- he thdng treo; 20- cdp nang, 21- co

cadu din dong 22- budng may.



khéng lam viéc néu mét trong cac cita ting hoae cita cabin chua dong han: he
thong khda dam bdo ddng kin cac cda tang va khdng md duge tit bén ngoai khi
cabin khong & ding vi tri cda tang). Tai diém trén cung vd dudi cing clua giéng
thang cd dat cong tac han ché hanh trinh che cabin.

Phin dudi cua giéng thung ¢d hd thang 10 nam =au xudng phia dudi ting mot
dé dat cac giam chin /1 va bé phan cang cap han ch€ t6c 46 9. Khi hong hé thong
d1éu khiEn. cabin hoac déi trong ed thé di xuéng phin ho thang 10, vict qua cong
tac han ch& hanh trinh va ty lén gidm chdn 1] d€ ddm bdo an todn cho kél cdu
may vir 120 ra khodng trong dudi day cabin d¢ cd thé€ bao du@ng, didu chinh va sita
chua Khi chuyén dong, cabin tya trén ray dan hudng nh&r cde ngan 14n huang /6,
B0 han ché téc do 2 dat trong budng mdy 22 va cap cda hd han ché t6e d6 8 oo
lien két vai hé tay don cua phanh an toan 17 trin cabin. Khi dut cdp hoae vi méot
ly do nao dd cabin di xudng vai toc do vuot qud gisi han cho phép, bd han ché tée

dd qua cip & tac dong lén phanh an Er 3 4

toan [7 dung cabin tua trén cac A/Q%]Wi}]-f/ ; 7 /M&fé-ﬁ% ‘./a-;/
thanh ray dan hudng. : % fj v Y
Thang may chd ngudi ¢ cac nut ’/"‘ 71( 4 _|/
bam digy khién & cda tang va trong [ ) ; L_I ;
cabin. {ac nut bidm trong cabin cho 4 :,;r_ ? Z D _f;
phép thuc hién cdc lénh chuyén dong z.%: e N G g &z
dén cdac taAng can thiét khi eda da 1 ?) ¢ &)
dong han. Cdc nut badm J cua tang ‘\\\\
cho phép hanh khach goi cabin dén (L = 7 p ) > Z
ctta tdng dang dung va cac den tin D ,/ /:I 2
hidy & eda tAng cho biét thang dang & Z ﬁ -
trang thdi lam viéc hay khong va vi 2 4:/, 7 1
tri cabin. /'/f 7
Trén hinh 13.2 13 cic phuong an  §{ = __— % o o — Z
dién hinh vé cach sap dat vi tri eabin JZW ) ez Lz /) mj

va ddi trong trong giéng thang.
Hinh 13.2. Vi 1ri cdc bd phin cua thang may
wromng gidng thaag:
a, v Dai rrong phia sau cabin;
c. d) D61 trong ndm canh cuabin;
dong md ma eda cabin va cda tAng €6 | catun: 2- ray din hddng: 3- giéng thang;

Phuang an déi trong dat sau cabin
thinh 13.2, a, b la phudng an théng
dung nhdt. Theo =0 cdnh va cach

cac loai cda md bang ban & mdt 4 doi wong 3, 6- cla cabin v oda lang
canh, hai canh va bdn canh; cda day
mot eanh, hai canh hoac bdn canh va d4y sang mét bén hoac ca hai bén.

Thang may chd ngudi thuong dung loal clia ddy, ddng md ty dong.
So d6 dan dong cac loai thang mdy cho ¢ hinh 13.3.

Sa¢ db din déng cua thang may chd ngudi cho & cace hinh 13.3, a, ¢, d, e, cin
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so dé din ddng cua thang may chd hang cho  hinh 13.3. a, b, e, f, g trong d6 hinh
13.3, g la loai thang mdy c¢d cabin dudge do tit phia dumi thusng dung dé cha hang.

Trang cac thang may
chd ngudi, toi ddn dong
thugng duge dat & trénm
cao va dung puly ma sat

dé€ dan déng cho cabin J

va déi trong 4. Phuong an
trén hinh 13.3, a 1A thong
dung nhit. Nfu cabin cd
kich thude ldn, ngudi ta

dung puly ddi hudng cap 2
(hinh 13.3, ¢). D& tang luc
kéo cua puly ma sat,

ngudi ta tdng goc om cua - L /./-?
cap lén ranh puly nhd @
g/

puly phu 5 thinh 13.3, dJ. e) i

Trong trudng hgp thang ) o, .
Hinh (3,3, S0 do din dong thang may:

b- cabing 2- puhy ddi hong cip; 3- ¢o cdu ddn dong;
4- doi wrong; 5- puly phu

may co tai trong nang
lan, ngudi ta treo cabin va
d6i trong bang palang cap
nhu & hinh 13.3, e.

Sa db hinh 13.3, b la loul dung tang cudn cap cho thang may chd hang (khong
cd dbi trong), loai nay co kich thude cong kénh va doi hoi dong co cd cong sudt lan
hon loai dung puly ma sat. So do hinh 13.3, f, g la phudng an ¢d eco cdu din dong
dat phia dudi va thudng dang cho thang may chd hang.

Ngoai ra, d6i vai thang may co chiéu ¢ao nang lon, trpng lugng cdp nang tudng
doi 16n nén trong so do6 dong ngudi ta treo thém cac cap hoac xich cian biang phia
dudi cabin hodc d8i trong.

Tai dien ddn déng thang iy loai ¢co hop giam tdc ¢ cdu tuo nhy mol co cau
nang (hinh 13.4). Dong ¢o thudng dung loai déng co dién xoay chitu véi réto long
soc. Tryc dong co va truc vao cua hop gidm toc ndi vai nhau bang khop ndi dan
hoi va nia khap phia hop giam t6c thudng lam banh phanh. Co cau dén déng thang
may thutng dung loai phanh hai ma ki€u dién tu.

Toi vdi tang cudn cap chi ding tang ¢d xé ranh, loai ranh sau (hinh 13.4, h).
S lugng cdp it nhét la mdt soi doi voi thang chd hang khong cd nguai di kem va
it nhdt & hai sgi déi v6i cac loai thang khae tthang chd ngudi, ch¢ hang va ngudi,
chdé hang co ngudi di kem.. ).

Toi voi puly ma sat (hinh 13.4, a) ¢6 cdc loai ranh cdp trdn, ranh eap tron oo

xé¢ dudl va ranh hinh thang (zem §1.2, muc 4, b). Méi sgi cdap riéng biét vit qua
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mét ranh cdp va s6 ranh cdap it nhat la hai d6i voi thang may chd hang khéng co
ngusi di kem, it nhat 1a ba d& vai cice loai thang may khace 38 ranh cdp thuong tu
2 dén 5. CAp nang dude chon nhu da teink bhy o 1.1, mye 3 véi hé 5§ an toan
lén Yy theo bang 1.1, Duong kinh danh nghia cia tang hodce poly ma sdt cing duge

tinh thea cang thie (1.2) voi hé 56 e cho @ §1.1. muc 3.

Hinh 134, Co cau ddn dong o hip gidam 1oc:
ay Vai puby ma sidi by Voi ang cudn cép.

Ddi voi thang may cd tée do cao, ngudi ta thuang dung cu cdu dan déng khong
cd hop giam Loc thinh 1351 O loai tdi nay. puly ma sat va banh phanh duge ldp
true tidp trén true dong ca dién moét chiéu theo hé théng may phat - déng co, cho
phép dicu chinh vo cap tée d6. dam bdo khdi déng va phanh eabin duge ém diu:

Cabin la bo phan mang tai cua thang mdy
Cabin phai c6 két cau sao chn ¢ thé thao rai no
thanh tirng b phan Theo cdu tao. cabin gom hal
phian: k&t c&du chiu lue (khung cabin va ciac vach
che tao thanh budng cabin Trén hinh 13.6 [4 sg -
Jd9 cdu tau cda khung cabin. Khung cabin gom
khung ding I va khung nam 2 lién k&t vai nhau
bang bulong. Khung ding gom dam trén va dam
dudi, méi dam lam tic hai thanh thep chu U7 va
hai dam nay noi vdi cdc thanh thép goc bang

bulong tao thanh mét khung khep kin. Khung
nam 2 tya lén dam duai cda khung dung tao
thanh san cabin Dam wrén cta khung dung lien  Hinh 135, Co cdu din dong
két voi hé théng treo cabin 5, dam hdao cho cic kKhong ¢4 hop gram (6.
cdp treo cabin od ¢ cang nhu nhau N&u cabin od kich thude 1dn thi khung diing
v khung nam codn lién két vdéi nhau bing cac thanh gidng 8. Trén khung cabin od
IAp hé théng tay don 7 va ciae qud ném 5 oia phanh an toAn. Phanh an toan lam
viéc dé difng cabin (tua trén cae dan hudng nhd cic qua ném) khi ¢ tde dong tif
cdp cua bé han ché (8e dd qua chi tidt £ va hé tay don 7

Tai dau caa dam trén va dim dudi cda khung ding ¢d ldp ciac ngim din hudng

4 d¢ dam bdo cho cabin chay doc theo dan hudéng. Theo nguyén ly lam viée o6 ngam
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din hudng véi ma sdt trugt vd ma sdt lan. Loai ngam dan voi ma sat lan thudng
dang cho thang may co tdc dd cao va tal trgng nang lon,

Hinh 13.6. Khung cabia
Ray dan huéng cda thang may chd hang loai nho ¢6 thé la cac thanh thép hinh nhu
thép gde, thép chit U, dng thép vov..
Cac loai thang mdy khac thuong
dung loai ray chuyén dung co do

chinh xdc ché€ tao cao va cac hé mar

e,
==
|
¥

tiép xvc voi ngam dan huing duoe
mai nhin. Trén hinh 13.7 la mat cat
clia ray chuyén ding, cach nai cace

T
|
i

°0@
¢ ®

doan ray va cach ed dinh chung. Cac

> & O

doan ray ndol véi nhau phal dim bio
do chinh xac cao nh& nganh dinh i

va tAm 6p phia sau ray. Cd hai cich

¢ dinh ray: cé dinh bang bulong

xuyén qua chin ray va c6 dinh bang

tdm kep. Cach c& dinh bang tdm kep
dudge st dung phd bién hon vi dé lap
dat va ray khéng bi cong do d6 lin

ki

N R

Hinh 13.7. Ray din hudng.
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cia toa nha mai xay dung va do hién dang khi thay ddi nhiét 4o déi véi cdc ray co

do cao ldn.

3. Hé théng diéu khién thang may

H¢ thang dien khién thang may 1a toan bd cac trang thidt bi va linh kién dién
dam bao cho thang may hoat déng theo dung chife nang yéu cdu va an toan.

Theo vi tr cic nut didu khign cd didu khién ti trong cabin (thang may chd
hang o6 nguoi di kem ..., digu khidn bén ngoai cabin (thang may chd hang khong
co ngudi di kém? va didu khidn ca trong va ngoai cabin vai cac nut baAm didu khién
trong cabin va nut bim ngoai cua tang dé goi tang.

Theo nguyén tac diéu khi€n oc cac loai:

- diéu khién riéng biét: khi thang may dang thuc hién mot iénh didgu khién thi
cic lénh khae khéng 6 tdc dung ma chi thuc hién lénh ti€p theo khi thang may da
ditng han;

- digu khi€n két hop: thang mday od thé cing mdt fac nhan nhidu lénh digu
khign hoac goi tang ca khi thang dung va khi chuyén déng ciing chidu véi 1énh digu
khién. Cac lénh nay dude thue hién theo thi ty wu tién nhat dinh tuy theo chuong
trinh cai dal cia mach digdu khién. Co loai thang may chi cho phép diéu khién két
hop theo mot chidu (di [én hoac di xubng? va od loal theo ed hai chigu. Nang suat
cia thang may digu khign két hgp cao hon nang sudt cua thang mady digu khién
rieng hiét,

Ngoai ra, theo s6 ldgng thang mdy cd hé théong diéu khign titng thang may
riéng biét va hé théng didu khién ting doi hoac nhim thang may.

Hé théng dién cda thang may bao gom cac mach sau

a) Mach dong luc: ia he théng diéu khién co cAdu dan dong thang may d&€ ddng,
mo dong co din dong va phanh ¢g khi cta cu cdu. Hé thong phai dam bao viéc digu
chinh tée dé chuydn dong cia cabin sao cho qua trinh md mdy va phanh dugc ém
diu va ditng cabin chinh xac trude cua ting.

bt Mach digu khién: la h¢ thong digu khi€n tAng cd téac dung thue hién mot
chuong trinh didu khién phic tap, phit hyp vdi chitc nang yéu ciu cia thang mady.
I1& thong digdu khién ting ¢d nhiém vu: hiu @ cac 1énh di chuyén riu cabin, céc
lénh goi tang cia hanh khach va thuc hién cac lénh di chuyén hodc ditng theo mot
thit tu vu tién nao dd cta mach didu khién; sau khi thuc hién xong lénh didu khién
thi xéa bd; xdc dinh va ghi nhan thudng xuyén vi tri cabin vA hudng chuyén dong
cua nd. Hién nay, hé thong didu khién ban tu déng bang tay gat ¢d ngudi didu hanh
rit it duge su dung Tat A cac he thong digu khi€n tu dong d8u su dung nat bam.

¢) Mach tin higdu: la hé thong cdc dén tin hidu vdi cdc ky higdu d4 théng nhit
hda dé bdo higu trang thai etla thang mdy, vi tri vA hudng chuyén dong cda cabin.
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d) Mach chigu sang: 1a hé thong den chiéu sang cho cabin, bubng may va hd
thang.

e) Mach an toan: 1a hé thdng edc cong tac, rule, tiép di€m nham ddm bio an
toan cho thang mady khi hoat déng, ¢u thé la: biae vé gud tai cho dong co, thigt bi
han ché tai trong nang, cac cong tAc han ché hanh trinh, cac tiép diém taji cua
cabin, cta tang, b3 han chd tde do va eic role.. Mach an toan ty déng ngat dién
dén mach dong luc d& ding thang hoac thang khong hoat déng duge trong cac
trudng hgp sau:

- mit dién didu khidn, mat duong tiép dat;

- qud tati;

- cabin vugt qua gidi han dat cong tdic han ch@ hanh trinh;

- dut cap hosce téc 48 ha cabin vugt qua gidi han cho phdp (hé han ché tée d6
v phanh an toan lam viéce);

- mdt ‘trong cac cip nang chiing qua gidi han cho pheéep;

- efia cabin hodc mot trong cac cfta ting chua déng han

Ngoai ra, thang may co cia diy ddéng md ty déng thi khi dong cita néu gap
chudng ngai vat thi cda md ra va dong lai. Thang may chd nguiti ¢d nit bam cdp
cuu khi cd héa hoan (khi bdm nuat nay. cabin ha xufng tang mol va md clua).

4, Cac théong s6 c¢ ban cua thang may

Cac thong =6 cu ban cua thang may gom: tai trong nang, khid nang chda cia
cahin, dién tich san cabin, téc dd danh nghia, tée do lam viée, tde dé nhé, toc do
kidm tra, chifu cao nang va do ditng chinh xac Cac thong 36 nay la co sd d€ chon
s6 lugng thang mdy cho mét tha nha vai luu lugng van chuyén cha trude. Cac thong
50 nay Jda dude tidu chudn hoa.

Tai trong nang 14 tai trong 1on nhdt cho phép theo tinh todn ma thang may
van chuyén duge, khong ké trong liugng cabin va cac thiét bi dat trén dd.

Kha nang chia cia cabin 13 6 ludng ngudi theo tinh todn ma cabin chia dunc.

Dién tich san cabin la dién tich san tinh trong long cabin. Dién tich nay duge
tinh theo tai trong nang va kha nang chda cia cabin. Néu vai tai trong nang cho
trude ma cabin cd kich thude lén hon so vai quy dinh thi can phat co ngusi digu
hanh khéng ché 6 ngudi vao cabin.

Téc do danh nghia la tée do chuyén dong cha cabin theo tinh toan va ghi trong
Iy lich may. )

Toc dé lam viéc 1a tde do chuyén dong thue t€ cia cabin trong thoi kv chuyén

dimg on dinh.

Toe do nhd la toc do chuyén dong cia cabin khi dén gan difm ding va trude
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thisi diém phanh cia co cdu dian déng lam viéc (dé dirng chinh xac va ém diu).

Tée dé ki&m tra la t6c dd chuyén dong cia cabin khi nguoi cd trach nhiém
ding trén ndc cabin dé thuc hién cong viec kidm tra. bdo dudng, sta chita,

Chidu cao nang c¢ia thang may la khoang cdch theo phuong thing ding gita
san tang dudi cung va trén cing cuia tda nha.

Dé dung chinh xaec la khoang cach theo phuong thang ding giita mat san cabin

va mat san tang nha sau khi dung thang may.

§13.2. HE THONG CAN BANG CUA THANG MAY

Do6i trong. cdp ndng, cap dién, cdp hoac xich ciAn bang 14 nhiing bd phan cua
hé théng can bang trong thang may dé can bang vdi trong luong cabin va tai trong
nang. Viéc chon cac théng sé cd ban cla hé thong can bang (so d6 dong, trong
lugng mdi bo phan) ¢d 4nh hudng lan dén momen tai trong va cong suidt dong co
cua cd ¢du dan dong, dén luc cang lon nhat cia cap nang va kha nang kéo cha puly
ma sat v.v

Doi trong 1a bd phan déng vai tro chinh trong hé théong can bang. D6i véi thang
may cd chiéu cao nang khong lén, ngudi ta chon ddi trong sao cho trong luong caa
nd can bang voi trong lugng cabin va mot phan tai trong nang. bd qua trong lugng
cap nang, cap dién va khong ding cap hoae xich can bang. Khi thang mdy ¢d chic¢u
cao nang trén 45m, trong lugng cdp ning va cap dién 1a dang k& nén ngudi ta phai
dung cap hoic xich can bang va tinh chinh xde lai trong lugng doi trong. Sau khi
da xdc dinh duge cac thong s6 cua hé théng can bang thi co thé tién hanh tinh luc
cang cap 16n nhat va chon cap, tinh cong suit dong co va kha nang kdo cia puly

ma safk.

1. Xac dinh trong Iuong cac bd phdn ciua hé thong
can bang
Trong lugng déi trong cd thé xac dinh then cong thiic
P =K+ y@Q, 13.1)
trong dd: K- trong lugng cabin, kis;
(- tdi trong nang cia thang may. kin
y- hé s6 can bang.
Néu trong lugng d6i trong cAn bang hoan foan vdi trong lugng cabin va tai
trong nang thi khi nang, ha cabin day tai. dong c¢d chi can khdc phuc luc can ma

gat va lue quan tinh, song khi cabin khong tai thi dong co phai khac phuc thém lye
can ding bang tdi trong nang ¢ dé ha cabin (hoac ndng 401 treng). Vi vay ma
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ngudi ta chon déi trong vai hé s§ caAn bang ¢ sau cho Ide can thift dé nang cabin
diy tai bAng luc d€ ha cabin khéng tai. Phin trong légng khong can bang khi nang
cabin day tai la K + @ - D va khi ha cabin khong tai la D - K. V&i chiéu cao nang
nhé, trong lugng cap nang va cap dién dudi eabin khéng dang ké va cd thé bo qua,
con khi chigu cao nang 1dn, chung dudc cin bing vai trong lusng cap hoac xich can
bang.

Nhu vay ta ca:
K+@Q P=0D K
Thay gia tri £ tir (13.1) vao biéu thic trén va rit gon ta nhin dudge y = 0.5

Nhu vay. néu thang may ludn lam viéc vdi tai rrong nang danh nghia @ thi he
s cidn bang hop Iy nhat la ¢ = 0.5 Trong cac cu xd, cong sd, thang may chi hoat
dong v&i tai trong nang danh ughia trong nhing lic cao digm, eom phan 1on thi
wian thang chi hoat déng vdi mét hoac hai nguti trong cabin cho nén dé tiét kiem
nang luang cd thé lay hé sé can bang thdp hon (p = 041

Khi chiéu cao nang ciua thang may trén 45m hoac trong lugng cac cap co gia
tri trén 0,1Q thi nguai ta dat thém cap hodc xich can bang d&€ cin bang véi trong
lugng cap nang va cdap dién thay ddi khi cabin chuyén déng. ddm bdo momen lai
tuogng déi 6n dinh trén puly ma sat. Xich can bang thudng dudge dung cho thang
may c6 téc dd d&n 1.4 m/s. NAi vai thang wmdy ¢o téc dd cao thi ngudi ta dung cdp
cin bing va ¢é bo phan kéo cang phia dudi d8 cdp can bang khong bi xodn.
bé tién theo dbi, ta goi chung la "xich can bang". Cd ba cach dat xich can biang
trong hé thdng ean bang (hinh 13.8): cabin - d8i trong (K - D), cabin - giéng thang
(K - GT); d6i trong - gi¢ng thang (D - GT). Khi cabin va d6i trong duge treo bang
paling cdp thi sg do ¢ hinh 13 8 chi thay dai theo cach mdc cdp nang cdn cde cap
phia dudai cha hé thdng can bang khong dfi. Nhiem vu cia bai todn can bang la:
vdi mbi sd d6 ctua hé théng cAn bang. sau khi d4 tinh trong lugng cabin, ddi trong.

Y

Hinh 13.8. S0 db cic hé thong cin bang:
a)} Cabin - dGi trong (K - D). b) Cabin - mcng thang (K - GT). ¢) DI trong - giéng
thang (£ - (7T); 1- puly ma sat: 2- ¢dp nang; 3- cabin; 4- d6i 1rong; 5- cdp Jicn cda
cabin; 6- xich can bang: 7, 8- diCm ding dudi cung va (rén cung.
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cdp ning va cap dién cna cabin, ta phai tinh trong lugng can thiét cia méi meét
xich cAn bang d€ dam bdo mdémen tdi dn dinh trén p‘ul}r ma sat khi cabin chuyén
dong.

Déi vdi o dd K - D thinh 13.8, a), cabin va déi trong & trang thdi hodn todn
can bang khi ching & gita tang va trong cabin co tai trong sao cho hai bén ¢d trong
lugng béng nhau. DE don gian ta coi cabin va d6i trong cd chigu cao nhu nhau Ta

cul
H
D =K+ 1Q + —g,
4
trong dd: AQ - tai trong trong cabin sao cho hai bén can b{ing nhau;

i chibu dai phan cap dién treo dudi cabin (véi H 1a chigu cao nang);

Gy = 445 My - trong luong lm chiéu dai cdc cdp dién vai g, 1a trong

lugng Tm chiéu dai cia mdt cap vA m 12 s6 cap digén.

Khi cabin di lén mot doan ta i thi trong lugng cap nang phia d6i trong 16n hon

phia cabin la 2hq_ va d€ can bang vai trong luong nay, phia cabin duge bu thém

. . h

phan trong lugng cba ciap dién va xich can bang la 394 v 2hq,, trong ds g, la

trong ligng 1w chisdu dai xich can bang; ¢, = q,. m, v6i g, la trong ldong Tm
chiéu dai cua mot cdp nang va m la sé cap nang.

h
Nhu vay: 2hg, = Zhq, + LR

Gy = 9, - 0,28q, (13.2)

Khi treo cabin bang palang c¢dp co boi sudl la a thi trong lugng can thidt cia
1m chidu dai xich can hang la:

9. = ¢q, - 0.25q, (13.3)
b6 voi su d0 K - GT va D - GT thinh 13.8, b, ¢) bang cach tinh tuong tu, ta
o
. h h
K- GT: 2hq, = 594 + 29
4y = 4‘},-[ T Yy
I h
b - GT: 2hq - 9% = 39w

4 = 44, - 4,
Nhu vay, trong luong lm chigéu dai cia xich can bing trong hai trudmg hop
K - GT va © - GT {a nhu nhau va bang q. = 49, - g, D6i véi cabin treo bang
palang cAp bdi suit paldng ¢ thi:

g, = dag, - 4,4 (13.4)

[
N
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D€ xdc dinh tdng trong lugng cua cap nang G, eap dién G, va xich can bang
G, ta nhén q_, g4 vd g, voi chiéu dai cia chung. Trong tinh todn co thé Idy chidu

dai cac cAp nhu sau:

cap ning: H = H + 3m, vai H- chiéu eao ning;
. H
cap dién: H, = , t 4= Dim

xich cAn bdng: J = H cho su db K - 1),

H
H = ot 2Zmchoso dh K - GT va b GT.

Sau khi e6 ¢, ta chon xich cAn bang va cho phép chon xich tiéu chudn co
sai 80 50 vdi g, khong qua 5%. Néu sai 6 1dn, ta tinh trong lugng digu chinh
A, = Aq H_va tinh A vao cong thuic khi tinh chinh xdc trong lwgng doi trong.

Ag, = 0.25(q", - q.), (13.5)
trong dé: ¢’, - trong luong lm chiéu dai xich da chon;
g, - trong lugng Im chiéu dai xich tnh duge

Theo cach tinh nhu trén ta thdy trang thai can bang cta hé thong khéng tén
tai khi cabin & vi tri trén cung hoae dudi cung. Do vay ngu#i ta tinh chinh xac lai
trong lugng déi trong. Co thé tham khdo cdc cdng thdc rinh d6i irong dudgi day,
trén cd 8d hé s6 can bang ¢ = 0,5:

- hé thong can bang K - P va loai khéng ed xich can bang:

D =K+ 05 + G, {13.6)

- hé théng can bang K - GT:

D =K+ 00Q + G, + A, (13.7)

- hé théng can bang H - T

D=K+05Q- G +Gy-A (13.8)

Trong cdc cong thde trén, G, G| 14 tdng trong lugng cap dién, cap nang va A

duge tinh vao néu <o sai 56 1dn gida g’ va q,.

2. Luc cang cap lén nhat

Cap nang duoe chon nhu di trinh bay ¢ §1.1, mue 3 vdi hé 58 an toan bén chon
theo bang 1.1. Vin d& c¢bn lai la phai xac dinh lye cang tinh 1én nhat § . coa mot
nhdnh cdp ning.

Déi vai co ecdu dAn ddng v tang cudn cip, cap nang duge tinh lyc cang d ca
nhinh treo cabin va nhanh treo déi trong, con véi puly ma sat thi lye cang chi can

tinh cho nhanh c4p treo cabin.

S ducc tinh véi tai trong nang danh nghia @ trong cabin va khéng tinh dén
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cac lue quan tinh. Vi tri tinh todn 2 bai vi trl cia cabin: trén cung va dudi cung
Trong bang 13.1 la cac céng thic tinh luc cang cap cia moét nhanh cho co cau dan
dong voi puly ma sat, trong dé m, la 56 nhanh cap vat qua puly ma sit, a- bai suat
palang cdp (@ = ] néu khing dung palang), cdc thanh phan lue co ky hiéu nhy g
phan trén.

Luec cang cap ldn nhat S dung dé& chon cdp nang la gia tri 1én nhat trong

max
cae gia tri lue cang cap tinh dugde ¢ cac vi trl trén cing va dudi cung etia cabin.
Dol véi cd cau dan doéng vai tang cudn cap ngudi ta khang ding xich can bang
nén hic cang cap lon nhat lay theo cong thice cta so d6 "khéng dung xich can bang'.
Nhanh treo déi trong cdw tai vai tang cudn cdp ¢d lde cang xa. uinh theo trong
lugng déi trong.
Thang may thuang diung loai cdp thep bén hai lop, ¢d d6 mém cao, tidp xuc

dugng gita cac sgi thép bén cdp.

Bang 13,1, Cong thic tinh lue cinpg cip nang

- —— S [ — —
Luc cang cap $ khi cabin & vi tri

' . . \
J H& théng can bang L. e o
} } trén cing G - 0 ; dudi cing Gy = 0
Khéng dung xich can bing r K+Q1 G, i K40+ G,
t P
l ] i am, am,
~ Cabin - déi trong | Ko+ iy 4G K1 gio,
K- P : T ! ——— ‘
i, N i
( Cabin - giéng thang T Kv oGy, K+ Q+ G,
| K-GT 1 e e
l Q.. a.m” :
i D&i trong - giéng thang Jr KOty ‘ K+ O+ Gy i
noGT ; S !
) ! i, ! anm,

§13.3. KHA NANG KEO CUA PULY MA SAT

S6 rdnh cap cda puly ma sdt dung trong
thang may thuang ti 3 dén 5 rdnh. O §1.2, muc
4. b da trinh bay dac tinh ca puly ma sat, hé s0
ma sat tinh todn va ung svdt dip giita cap va
ranh puly cho tung leai ranh cap: tron, trén ed
x¢ dudi va hinh thang. Dudng kinh danh nghia
cia puly ma sat (tinh dén tam cap) duge tinh

theo duong kinh cap (xem $1.1, muc 3.

CAp nang vong qua ranh cdp cta puly ma sat

vai géc dm #. Khi nang cabin day tai. Liec cang Hinh 13.9. So do wic dinh
inh 13.9. So do xdc din

CAp cua nhanh treo cabin 1a S, va nhanh treo déi R
- he i kéo.
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trong 14 8§, va S, > S, Khi ha cabin khéng tai thi §; > §, v trong ca hai truong
hop déu cd lye vong trén puly ma sit bang higéu eia lue cang lan trit lue cang nho
coa cdc nhdanh cap. Ta ky hitu 8, [A lyc cang 16n va 8, 14 lue cang nho, khong phu
thudc vao viée chang xudt hién trén nhanh treo cabin hay déi trong. Khi dd luc
vong P = S, - §,. Déng eo cua co nﬁu,} qua puly ma sat, phai khic phuc duge lye

vong 16n nhat P cd thé xudt hién trong qud trinh lam viéc. Kha nang truyén lue

miAX

bing ma sat d&€ khac phuc iuc vong ldn nhat P ma cap khong bj trugt trén rdanh

MEAX
puly goi la kha nang kéo cua puly ma sar
Theo cong thic Ole think 13,9 ta co
5,
T = phH (13.9)
S

trong dd: & - gdc am cha cap lén puly ma sat, rad;

f, - hé s6 ma sat tinh toan gitta cap va rinh puly, tinh theo cac cong
thie (1.31) - 11.34) tuy theo leai ranh cdp vA hé s8 ma sat cha vat
ligu cap va puly.

Bidu thic (13.9 xic dinh khd nang kéc cta puly ma sat tde gia tri 16n nhat
cia ty 0 8,/ ma khong xay ra hién tugng truot cap trén ranh puly. e duge goi
la hé 0 kéo cha puly ma sat. Cac lue 8§, va §, can duge xac dinh c6 ké dén lye

quan tinh trong qud trinh chuyén déng khong an dinh.

1. Xac dinh hé sé kéo can thiét ciua puly ma sat
S,
Gid tri 16n nhat caa ty =26 lue cang giva cac nhanh cap trong thang may (:5;) —
)
chinh 14 hé s6 kédo can thift can phai xdc dinh. Gid tri nay thudng roi vao maot

lrong cdc trang thdi sau:
a) irang that thd tai tinh: ecabin, vdi tai trong chat trong no la 2@, cd vi tri &
S,
diém ditng thdp nhat, ty =8 (q ) khi dd:
)

) S, K+2¢ + G
- khong dung xich can bang: (z), =

R b
5. K +2Q + G,
—heuanbénglf—l):(g)“; ;
2 b+ G
S, K+2Q+G,
- hé cAn bang K - GT: (), = -0 ——
S, D
] &5 K+ 2Q + G,
- hé can bang P - GT: (f)a = -
3 D+ G,

b trang thai lam viéc cua tﬁang may co k€ dén luc quan tinh khi phanh va mé



JS)

may. Cac trang thai lam viée cu thé cia thang mdy cd thé cho ty so (qh)max duue
the hign trén hinh 13.10. o

Trong truvng hop cabin day tai thi nhdanh cdp treo cabin cd luc cang 1on S, con
nhinh cap treo d6i trong cd luc cang S,|. CA hai trang thdi eta trudng hop day tai
(md may nang cabin tit vi tri thdp nhat vi phanh cabin khi ha xuéng diém ding

5,

~ nhu nhau nén ta goi chung la trutng hop cabin day
5,

thap nhat) déu cho ty 30
tai ¢ vi tri dudi cung.

5,
Ca hai trang thai cda trudng hop cabin khéng tai cing cho ty s6 S_ nhu nhau
L
(véi S, ¢ nhanh treo doi trong) nén ta goi chung 1d trudng hop cabin khong tai
 vitrl trén cung. Cde cobng thue tinh q—h cho cédc truong hgp k€ trén vai chic he
, S
théng cdn bang khdc nhau cho ¢ bang 13.2, trong do hé s6 tai lrong déng
g+a . T co . . . g
A= gi,, vdi a la gia tde trong qua trinh chuyén déng khong 6n dinh.
—
Cahin day tai Cabin khéng tai
| Luc céng 13n nhat 3, O phia cabin Luc céng I6n nhat b, & phia d&i trong
" Md may ndng cabin (U | Phanh cabin ha xudng | M@ may ndng déi trong | Phanh d& trong khi ha
vi tri dudi cing vi tri dudi clng tWovi tri dudi cung xudng vi tri dudi ziing
i

w P N N
Sz 54 S2y 45 | s ) LS, Sy 1S
}° la Ul al

otlte ety ot|fo oy to

§ 5 ] £

S,
Hinh 13.10. 8¢ do d¢ xdc dinh S,h trong trang thai lam vi¢e cia thang may.
1

Nhu vay, doi véi méi hé thong can bing, sau khi da xdc dinh dudc cac thong

S,
38 ciia hé thong, ta phai xac dinh ty s¢ g cho tdt cA cdc trang thai ké trén
1 S,

(trang thai thi tai tinh, cac trang thai lam viéc) va tir d¢ ta xdc dinh duge (5—1} -

Sau dd ta phai thit k& puly ma sdt sao cho nd cd hé sd kéo théa man digu kién
5,

] _=

¢ : = (Sl) max

i

thi s& dam bac khéng bi trugt cap trong ranh puly khi thang may

lam viée va thu tai
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Sz
Bang 13.2. Cac cang thdc tinh 5 ~0 5, lrong frang thai lam vige
i

Ha thdng can bing Ty s0 §5/%, voi trang thai cabin

ddy tal. & vi tri dudi cing khang tai, & vi trl wén cing
L K+Q G B .
Khéng ding xich can bing | : " e "
7 . ;
| . ] _ K + Gy
Ko+ 0. G, : B+ Gy
K-8 \ _— : S’
. £+ Gy i K+ iy + G
KeQrti b+ G
K-GT i — ! A
' D ! KtGyt G,
S _ _
! Kathe i o+ Gy )
B -] ——— A —_—
! ._fmiij_ w»_-(;; K+ Gy

A= (gt a)lg -2l ky By cac lUc tddng i d §13.2

2. Trinh tu tinh toan khda nang kéo cla puly
ma sat

a) Theo tidu chuan thiét k& xac dinh sd cap nang (s ranh edAp cda puly ma
sat) cho loai thang may can tinh toan (thang mday chd ngisi thuong dung 3 - 5 s0i
cap riéng biét).

b) Chon phuong an treo cabin va ddi trong (cd hoac khong dung palang cap),
50 db dong va hé thong can biang. Xac dinh cdc thong 30 co ban cla hé thdng can
bang.

¢) Xdc dinh lye cang cdp ldn nhat va chon cap.

d) Xac dinh cac kich thuédc hinh hoc cia puly ma sdt theo duding kinh cap da
chon (dudng kinh danh nghia caa puly ma sat; chon leai rdnh cdp va xac dinh cac
kich thudc cda ranh cap).

¢}l Tinh toan hé s3 kéo can thidt: S

- theo cdch tinh da trinh bay ¢ muc trén, xdc dinh gid tri cia ty s6 (qn) -
i 1 '

- tu didu kidn Ole dam bao cho cap khéng bi trugt trén ranh puly

(zj) = e'” ta tim duoc hé s6 ma sat tinh todn
S,
Iz (.SV ) X
z — I —_— (13.10
& ige

Thong thudng. theo so do dan dong ta cd trude gde 6m cua cap 18én puly ma sat
) nén cd thé& tinh duoc f,. Trong trudng hep tdng qudt, ta ed thé cho trude f, hoac
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) trong (13.10) va tinh théng 56 kia. D6i vai loai ranh cap hinh tron, theo cong thic
i1.33) ta tinh ngay dugce f, va tir f, theo (13.10} ta tinh duge géc 0m cin thiét @,

- d6i voi ranh hinh thang ta cho trudc géc 6m ¢ va theo (13.10) tinh dugc £,

Theo cong thiue (1.34) ta tinh dude géc nghiéng 4 cda hai thinh bén ranh hinh
f

thang (xem hinh 1.21v g = 2 arcsin}r-, va goc 4 phai thoa man 8 > 2p véi p la
L
goc ma sat pgiva vat lidu cap va ranh puly;

- d&i vai ranh tron cd xé dudi, ta cing tinh f, nhu trén va theo (1.32) ta tinh

duge goc xé dudi a txem hinh 1.21) va gde nay phai ddm bao « < 1109
sau khi da tinh chinh xdc cdc thong s6 cua puly ma sat, ta phai kifm tra theo

ing suit dap gita cap va ranh puly d€ dam bao tudi tho cua cdp va puly ma sat:
P S Pl trong ddp tinh theo (1.35) va (1.36) va [p] la dng suét dép cho phép
cla wit liéu cdp va puly. Cap va ranh puly ¢d cung do cing s¢ dadm bao cho rinh
puly va cdp c¢o do mon i1t nhat.

fy Néu diéu kién Ole khé thuc hién duge thi phai disu chinh cdc théng s6 va
ki€m tra lai Cu thé& la:

- tang goc ém

- tang hé¢ 50 ma sat tinh todn f, bang cach chon vat liéu cd hé s6 ma sat f cac
han hoae tinh lai kich thuée ranh, chon lai rdnh puly (theo cdc céng thic va phéan
tich & $1.2 muc 4. b); g

5

- giam hé s6 kéo can thiét ( 8, hang cach tinh lai hé théng can bing, giam

)m.w
toc dé va gia tdc cha cabin.

-~ Id k) ~ A fa
3. Cong suat cua dong co dan dong
'rong qua trinh lam viéc, déong co phai khac phuc cic thanh phin luc cdn sau

- Luec vong tinh trén puly ma sat do sy chénh luce cang cia hai nhanh cap
Poox = 8y - Sp .. Gia tri P duge xédc dinh tir cac trang thai cho ¢ hinh 13.10
khong ké dén hé s tai trong dong 4.

- Luc ma sat giva ngam dan huimg va ray dan hudng Luc can nay phu thuoe
vaa loai ngam dan huéng, do6 chinh xde khi 14p dat va trang thai bai tran.

- Béi vai thang may ¢6 16c d6 cao, xudt hién lde cdn cla khong khi trong giéng
thang khi cabin chuyén dong.

Nhin chung thanh phan luc can ma sat via khong khi ¢d gid tri khong dang ké

so vdi thanh phéan lyc vong tinh P Do do khi tink cong sudt dang co dan dong

max’
co th€ bo qua cdc luc can nay hoac tinh dén bang hé s6 £ = 1,1 + 1,2 vi khi do

tong Idc can ma dong co phai khae phuc la P = & P = kS, 8)

nmiax I max

Céng sudt dong co duge tinh theo cong thic:



P
N = , kW (13.11)
102 5

trong dg: ¢ - tde d6 danh nghia caa thang may, m/s;
7 - hiéu sudt chung cia ¢d cdu ddn dong thang may:
lue vong P dude tinh thea k(.
Déi vdi co cdu dan dong cd hép giam tée, ngudi ta thudng dung loai dong co

dién xoay chi2u chuyén ding ¢ momen mé may ldn va s0 lan md m4dy trong mol
git 1t 60 dén 180 lan.

§13.4. QUA TRINH CHUYEN DPONG KHONG ON BDINH
CUA CABIN

Qua trinh chuyén dong khéng on dinh ctia cabin gom qua trinh md may va
phanh vdi caec théng 36 dac trung la: gia tde. thai gian md may (phanh) va quang
dusng md may (phanh). Viéc tinh toan chinh xac va didu chinh hgp 1y cac thang =6
trén cd ¥ nghia quyést dinh dén mie do chuyén déng ém diu cia ngudi va hang
trong cabin, dén d¢ diing chinh xdc cda cabin trude cla tang,

Cing nhu co cdu nang «xem phan ID, phuong trinh chuyén déng cha cabin od
dang:

GD-  dn

L —— = M > Ml, (13.12)
375 dt

trong dé: GD° - mémen vo ling luong dudng eda cd cdu quy vé truc dong ed (gom
phan ‘cac chi tiét may quay va phan chuyér dong tinh tién);

n - téc dd quay cua tryc déng co;

M- moémen can tinh do trong luong ciac phian troug hé théng cén bing
va deo lye ma sav giifta ngam va ray dan huéng. quy vé trye ding
cd;

M- mémen md mdy cua déng cd (M ) trong qua trinh méd may hoac
mémen phanh trong qua trinh phanh cabin (Mph).

1. Qua trinh mé may

Khi md mdy, dong co dién thudng e M_ = const va khi dd (13.12) la phuong
trinh vi phan co 161 giai phie tap. Trong phep tinh thuc t&, ngudi ta col M | = const
va qud trinh md may 1A qua trinch chuyén déng nhanh dan déu véi a, = const
Phudng trinh (13.12) cd dang

G2
dtm = —=-  —-——dn
3THM = M)

Thai gian md may, sau khi ldy tich phin, duge tinh theo cong thde:
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GD-n
L

- ‘ (13.13)
BIM, |+ M)
trong dd: n, - toc dO quay On dinh cia dong co Vi tée dé quay n,, cabin chuyén
doéng vai tac d6 danh nghia la:
T ,
v,= ———— m/s (13.14)
60.¢
'x)
trong ddé: 2 - duong kinh ¢ta puly ma sat tinh dén 1am cap, g
n, - tinh theo vgph;
i, = at - \y 80 truyén chung véi ¢ la ty 86 truyén cia o rdu va a la

bdi sudt palang inéu cg).

Nhu viy quiang dudng md mdy va gia tde md mdy duoe tinh theo cde cong thic

S
1 ,T<D.GD:.?1”
S, = 1 0 = : : (13.15)
mooan 45103 M+ M)
v, 2gIMM_x M)
a, = = S , i13.16)
t, i GD*

Trong cdac cong thuic trén, diu cla mdmen tinh phu thude vao trang thai lam
viec eta cabin. Cd hai trang thai dac trung la:

- md may dé nang cabin day tai hoac ha cabin khéong tai: M lay dau (-);

- md may dé ha cabin day tai hoae nang cabin khong tai: M ldy dau (4.

Mamen tinh quy vé truc dong cd duge tinh theo cong thic:

PD
M = --— (13.17)

2
trong do: P = S, - &,- luc vong tinh trén puly ma sat, cach tinh tily thuoc vao
sd do cia hé théng can bang (hinh 13.8) va trang thai
cha cabin;
y - hiéu suft chung cua truyén déng.
Gia tri o thudng co trong trang thai md mdy ha cabin day tai tu ting 2
xudng tang 1. :

2. Qua trinh phanh

D& dam biao mic do ém diu va 4§ ditng chinh xac khi phanh, trong cac thang
nuiy chd ngudi, trude khi phanh co khi lam viée, ngudi ta thudng ha tde do quay
eva déng cg xudng tde 46 quay nho n . Ta xét hai truong hop: dong co mot téc do
va dong co hai td¢ db. Déi véi dong co ed thé didu chinh nhidu toc do. ta cd thé
tinh vdi cach tinh twong tu.
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Momen phanh cog khi cua co cdu dan dong duge tinh ti diéu kién treo cabin o
trang thdi tha tai tinh:

P D |
My = ks (3.18)

o
trong dé: P = S, - 5- luc vong ¢ trang thai thu tai

k - hé s0 an toan phanh & = 1,256 = L3

) Pong co mot 1d’¢ 46
Phuong trinh (13.12) cua gua trinh phanh co dang:

GD-
dtPh = = ——dn
B75 (M, = M)

Bang cach tinh tuong ty nhu d6i véi qud trinh md may ta cd:

D2 n.
fon = — ;
375 (M, * M)
.s'r,D.GD‘,,rII‘
Sy - e (13.19)
45.10-”.1‘“ ’Mph = M)
DMy
ph ln'(-;'l:’;

Dau ciia mamen tinh cing lay theo trang (hai lam viée nhu sau:
- phanh cabin day tai khi ha hoac cabin khong tai khi nang: MI’ lay ddu (-
- phanh cabin day tai khi nang hoac cabin khéng tai khi ha: M, ldy ddu (+)
M~ mamen tinh khi vhanh quy ve trucdang co. Gid tri amf"‘ thuting cd trong
trang thdi phanh cabin co tai khi ning dén tang 2.
b} Ping co hai tdc di
0 giai doan 1, déng co tu sinh ra mémen phanh M, dé¢ giam toc do quay Ui
n, xudéng n  (hinh 13.11).
Cac thong 0 dac trung cta giai doan 1.
GDXn, - n)
to o= - e
X . -
S VTS Y S v

[

xD.GDAn, - n.)
s - — — — (1320

lE‘ph] - 5 - - ;o
45103 (M, + M)
‘ s
2¢D\M, + M)
aphl = -

i, GD?

trong do: M, - maémen phanh clia dong

¢ dé ha & do. Hinh 13.11. Qud winh phanh d6i vdéi

dong ¢ hai 1oc do.
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8] giai doan 2, phanh cd khi, vdi mémen phanh M’Ilh, hoat dong va tée do guas

glam ti n, xuong 0. Cac thong s6 !Ph-“ 802 vA T duge tinh theo cong thuc tuang

ty nhu (13.19) chi thay n  bang n,. Dol vai déng co hoac tdi nhidu toéc d6, cach
finh clng tuchg tu.

Quang duong phanh cia cabin khi nd chuyén dong vé cung mot chidu khi day
tai Sphd va khi khong tai Sphk xac dinh do ditng chinh xdc cha cabin:
1
A= 8 -8

2"' rhd phk')'

§13.5. THIET BI AN TOAN CO KHi

Trong thang may cd nhidgu thift hi an toan co khi nhy: phanh an tean, ho han
ché 6c do. phanh co khi cta co cdu dan dong, cde gidm rhin, cac khda cya tang
va cabin v.v Trong muc niy ta xét mét sé loai phanh an toan va bd han ché tdc
do

1. Phanh an toan

D& tranh echo cabin roi trong gigng thang khi dal cdp hodc ha véi te do vugt
qua gia tri cho phép, phanh an toan ty dong ditng va giu cabin tya trén cde ray
dan hudng. Cabin cua tdl cd cac loai thang may deu phai duge trang bi phanh an
toan. Phanh an toan duge trang bi che d6i trong khi d6i trong nam trén 161 di hoae
phan dién tich ¢ ngudi diing.

Theo nguyeén ly lam viée cd cie loai phanh ditng dot ngot (thie thoi) va phanh
ditng em (cd dL‘_) trugt). Pharh ding dot ngét thudng dang cho thang may oo tde do
dudi 0,71 m/s va theo két cAu e loal phanh kidu hanh cam va phanh kigu ném.
Phanh ki&u bdanh cam thudng dung cho thang chd hang leai nhd. Thang may e¢ téc
da trén 1 s va cac thang may bénh vién thuong ding loai phanh dimng ém véi bé
phéan ¢ong tdac 14 ném hoac ma kep.

Theo so 48 din ddng o0 phanh an toan mdae vai cdp nang (cho thang may diung
tang cudn cap) va mac voi nd han ché toe 4 (oai dung puly ma sat.

Theo 56 lugng bé mal tac déng «d loai tdc dong mot bén (chi co bd phan cong
tac & mol bén ray cdpn bén kia 14 ngam cung) va loai tdc dong hai bén (ca hai bin

ray d&u co cam hoac ném?. Loai tidc dong hai bén duge diung phd bién han.

al Phanl dirng ddr ngdt miic voi cdp ning

Loai phanh nay thutng dang cho thang mdy véi tang cudn cip va chd hang (n
nhicu phugng an dan déng va sau day la nhitng phitong an don gian nhit.



Trén hinh 13,12 la sg d& mac
phanh an toan loai banh cam vai cap

nang, tac dong mot bén.

Trén hai dau cia true [ lap cung

cac banh cam 2 va dudi tac dung cua
banh
quanh truc I dé ép vao ray dan
Phin ben kin

tay, déi dién v&i banh cam, 13 ngam

6 xo & cac cam 2 luon xouy

huéng cdu thang may

cing d¢ khi banh cam xoay, ép vao )
Hinh 13.12. Phanh an toan Ki¢u cam,

din hudng thi an hét khe hd v ciing Lo
mic vl cip nang.

v#i ngam kep chat lay dan huing

True [ ¢d cac goi truc gan cung trén khung eabin (ida true 1 of gdn tay don 3,
diu cua tay don noi vdi cap nang rabin bang xich 4. Khi cabin treo trén cip nang.
cap co dé cang va qua xich 4 keo tay don 3 lam truc [ xoay va tao ra khe hd giia
banh cam va ray dan hudnyg dé¢ cabin ¢¢ the chuvén dong hinh thudng Khi dut cdp
nang (hodc cdp nay ching) thi xich / cang chung theo va [ xo0 4 xoay trye 1 dé ép
bdnh cam 2 vao rav dan huang Dudi

tac dong cia tge ma =at giva banh cam

-
i
! A
Vo
L

va ray, cabin di xué¢ny lam banh cam T "”-
tiép tuc xoay vii didm tidp xue ed duing A7

. ) - . S . 4

kinh lén dan che din khi da giv cahin .

twa trén cic din hudng. Iién nay loui

phanh nay it dang va chi dung cho

[
/
)
2277

thang ché hang loai nho.

Trén hinh 1343 14 su d6 nguyen ly
cua phanh ditng dot ngot. kidu nom X

~3

tmét bé&n), mac vdi cap nang Thidt bi

treo 3 o6 the dich chuysn lén. xung so 1

vdi dam treo cda cabin. Khi treo cahin. Hinh 12,13, S¢ do nguyen Iy phanh
A3, guyc ' phe “4n

cap néang co dd cang kéo cac ray don {7
lam cde qua ném ¢ dau kia clia tav don
di xudng tao khe hd gita ném va rav
din hudng va cabin cd thé chuyen dong

toan kiCu ném, mic voi cap nang:
I- cabin: 2- vip nang: 3- thiét bi treo
va kep aip: 4 10 xo Kéw,

O qua nem: 7- ddn hudng cabin.

tay don; 5-

binh thudng. Khi dat hoac chiing rap nang, thist b trec oo thé dich xuéng va cac
I6 xo 5 kéo tay don 4 lam cdae qua ném dich 16n trén trong vo cia nd, di hét khe

hd va ép chat vao dan huong 7. thye hién gua trinh tu ném dé phanh cabin tua

trén cdc din hudny.

b) Phanh ditng dot ngot, mic voi bo han ché tic do

Tdt ca cac loai thang may dung puly ma sat déu phai mae phanh an toan vdi
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b han ché téc do. Sog dd nguyén ly don
gian nhat rua rach widc nay cho & hinh
14.14.

O ché& do lam viee binh thusng, 1o xo
& kéo tay don 4 xudng d¢ diam bao cho
qua ném 6 khong tiép xuc vdi ray dan
hudng 7 va u ty 10 dam bao khe hr giia
chiing. Do dau tay don 4 ndi vol edp han
ché& tac do6 3 ma khi cabin chuvén dong.

ne kéo cip 3 va quay bo han ché toe do &

Khi cabin ha vai toe do lon hon gia tri
cho phép, toc d6 quay cia bd han ché toe
do ciing tang va tu ditng lai lam cap 3
cing ding theo nhung cabin van tiép tye
di xuéng. Do vay ma cip 3 cla bd han ché
tée do, qua diu ndi 2, tac dong lén tay
don 4, tay treo 5 va qua ném 6 lam ching
cd chuyén dong tugng déi di 1én so vdi
an het khe hd vai dan

hudng va tigp xie voi no. Cabin duge

cabin. Qua ném

ditng lai, tua trén cdc dan hudng do Juc tu
ném. Lue tg ném xuAt hién khi qui ném
tiép xde vdi dan hudng va tang dan dudi
tac dung cua trong lugng eabin. Lue tae
dung ban dau dé ¢d ty ném la do 1o xo hoac
cap han ché tde dd vai gid tri khoéng ldn
(10 - 15 k&

Xét can bang qua ném trong qua trinh
tw ném thinh 13.15), ta dat vao ném mot
lwe gia dinh P va xac dinh gia tri lue nay
sa0 cho ddm bio d& cabin trén cdc ray dan
hudng. Ta co:

Hinh 13.14. S¢ do nguyén iy phanh
an 1oan mac voi bo han ché ¢ do:
1- cabin; 2- diu noi; 3- ¢ip cha b han
che e do; 4 tay don, 5- 1ay irco ném,
6- quia ném; 7- ddn hudng; 8- 10 xo kéo:
9- bo han ché 16c do; 0- u Ly

Hinh 13,08 So dn xdc dinh goc

I nem .
Sx o= N + Fysina - Nocose = 4, (13.21)
Xy = F, - Fyease - Nosine + P = 0, (13.22)
trong dé: F; = N u, - luc ma sat giva bé mat qua ném va ray din hudng véi

N, R 4p lye cin qua ném lén ray;

#, - hé sG ma sat gita hé mat
Fy = Ny, voi F,, N, py- luc
b& mat ném va bé

qua ném va ray;
ma sat, luc ndén vA hé s6 ma sat giua

mal vo ném.



F F,

thay N =, va N, = — vao (13.21) ta cd:
M " My
F F,
— 4+ F.,sinag - —cosag = 0 113.23)
My = Ha

Xac dinh F; tir (13.23) va thay vao (13.22) ta cd:

sina . M .
I + sinap - Wosa). (13.24)

P = F,(cosa +

Dé cd ty ném, ta phdi c6 P = 0 ma luc ma sit F, = 0 nén:

Hy
cosa + 0 + p sinz - ;T;"OS“ =0
h L+ B ML
&y Ha Hitex - ay o =g
\ C oL .. ) (I
Nhu vay, d& dam bao tu ném thi phai théa man didu kién tga = T+ am va
12

#y > p, Kha nang ty ném sé tdt hon néu tang 4, va giam u, Nguyén ly tu
ném 12 nguyén l¥ ciia phanh an toan loai dirng d6t ngdt. Loal nay thuding chi dung
cho cdae thang may o6 téc d6 dén 0,71m/s. Gia téc dimng khi phanh hoat déng khong
duge qui 25 m/s?.

Né&u xét can
bing cabin & thai

diém cudi qua

trinh phanh ta
xdc dinh dugce tai
trong tac dung

lan vo ném (tidc

len khung cabin)
d& tinh toan két
cdu khung cabin.

Trén  hinh
13.16 la sg dd
cidu tao cua heé
didn doéng phanh
an toan tac dung

dot npgdt caa loai 1
-

thaﬁg mdy chd
ngudi.
Tai hai dau

ctia dam trén

12

-
-

cia khung ding Hinh 13.16, So db cdu 1ao he thang din dong phanh

cabin cd lap céac an toan lic dung dot ngot.
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true 5. True 5 phia bén trai duge gan cing vdi cde tay dén J va 6 con truc 5 phia
bén phai - vai tay don 6 tai dau true. Giva cac true 5 lap cdc tay don 9 vdi tay
treo cac qud ném 10 Dau lay don £, qua diu néi 2, lién két vi cap caa bo han
ch& tée dd [ vdi cde kep cap 3 Cdc tay don & lién hé vdi nhau qua thanh ddy 8.
Khi cabin di zuong vai toc dé vugt qua gia tri cho phép thi ba han ch& tér do
ditng cap i, cabin vin tiép tue di xudng lam cap ! cang thém va kéo tay don 4 lam
true 5 phia bén frai quay rheo chigu kim dong ho. Tay don 6 phia trai quay theo
true 5 va qua thanh day & ray don 6 phia phai quay truc & phia phai theo «chiéu
ngude voi chiéu kim dong ho. Nhu vay, trye 5 & phia trai va phia phai quay cung
va ngude chiéu kim dong hd lam cac tay don 9 nhdc 1én kéo theo cac qua ném di
lén tiép xuc véi ray dan hudng /4 d€ rhue hién qud trinh (v ném ¢ ca hai phia ray.
Thanh ddy 8 dich chuyén 56 tic dong vao cong tAe 7 dé ngat mach digu khign va
dung dong ca. Diéu chinh chidu dai cda thanh day 8 d€ thay ddi khe hd gitia qua
ném va ray nhd khap 15 Khi nang cabin lén, 14 xo trén thanh ddy dich nd sang

phai va qua hé tay don cie qua ném ha xudng dé tréd vé vi iri ban dau

Thang may cd toe dé rrén 1 mis thudng diung loai phanb dimg ém. Nguyén ly

lam viée va s0 do cflu tao cva nd cd theé tham khao trong cac tai liéu chuyén nganh.

2. BO han ché toéc db

B& han ché toée do dung d€ tac dong 1én phanh an toan d&€ ditng cabin khi (dc
dé ha cabin vugt qud gia tri cho phép. Gia tri cho phép nay lin hon tdc d¢ danh
nghia it nhat 12 15% vi n&u ldy gia tri cho phép thdp hon thi rdat dé xay ra hién
tugng dilng cabin mét cdch ngiu nhién.

Bé han ché toc do ca lién hé vai cabin va quay
khi cabin chuvén déong nho cdp cda bd han ché& tdc
do txem hinh 13.14 va 13.16}. Bo han ché tée d6
thudng duge dat trong budng may § phia trén va dé€
cap cia nd khong bi xoan va cd d¢ cang du de&

iruyén luc bang ma sdt, phia dudi ho thang co thidt

bi kéo cang cap han ché téc do (xem hinh 13.1). Sa
dd cAu tao cia loai thigt bl cang cap han ché tée do
thong dung nhdt cho ¢ hinh 13.17. Khung 7 dude 5\1
gan cung vdi dan hudng 3 cda cabin. Dgoc theo khung 5
7 ¢ doi treng 5 voi ngam dan hudng & tya lén

khung 7 Doi trong 5 treo vao truc cua puly 1 dé€ kéo

cang cdip 2 cua bo han ché téc do. Trén khung 7 co

on trén déi trong & cd cong tac 4 dé khi dut

vau ¢
2

c
hoac hanh trinh cva déi trong di gua gidi han

Hinli 13.17. Thiét bi cang
cap han ché 1ac do.

thi viu 6 cham vao cong tAc 4 € ngit mach didu

khién va dong co din dong Mét =4 thang mdy con



st dung d8i trong dudi dang congxdn d& kéo cdng cap han ché tée da.

Trén hinh 13.18 la a0 d6 két cdu cia mét loai han ché t6¢ 43, Trén vo 15 cd
gan cing truc nhy dai 8¢ 16 Trén truc ¢d lap dia 1 cung cde puly 3 va 74 bang
g bi dé ching c6 thé quay tu do quanh true Trén dia I of edc chét 2 d& lap edc
qua vang 6. Cac qua vang nay lién hé vdi nhau bang thanh kéo ¥ trén cd lip 1o xo
chiu nén 5. Lo xo & c6 mdt daw ti 1én vAu 4 gan trén dia 1, dau kia ty 16n vong
dém 7 va dai 6c 8 trén tharh kéo d& cd thé digu chinh 46 nén cua o xo. Nhu vay,
do vdu 4 gan ¢6 dinh trén dis nén 1o xo 5 luon co xu hudng day thanh kée 9 sang
trai dé dau cdac qua vang 6 khong chum vao cac vAu 3 clia vé 15 khi quay dia 1.

Véi toe d6 quay
binh thutng, dng vai
tde ¢ danh nghia
cla cabin, dia I quay
dé dang va céde qui
vang & vi tri khang
cham vao vdu 3 tren
vé 15, Khi 16¢ d¢
cabin vugt qua giai

han cho pheép, qua

cdp han ché tac do

vat trén ranh puly
14, dia I ciung quay
nhanh véi tée da
twong tng va lue ly Hinh 13.18. Bo han ché (ac do.

tAm cia cde qua vang

tang lén, ép lo xo 5 va tach cde qua vang ra xa 14m gquay lam dau quad vang mac
vao vau & va dia I cung puly 13, 14 dung lai. Puly ¢d ranh hinh thang vé&i hé =6
ma sdt tinh todn lén nén khi nd ditng lai 1am edp han ch# tdc dé vat qua ranh puly
ditng theo, cabin van tiép tyc di xudng nén cap han ché toc do tde dong ien hé tay
don d& phanh an toan hoat dong. Lo xo 5 cang bi nén thi lue ly tam can thiét dé
tach cac qua vang ra xa cang 16n. Nfu lye nén 1o xo qud nhé thi rdt d& xay ra hién
tugng ding cabin ngdu nhién khi nd chuyén dong vai tée do danh nghia. Vi vay cin
digu chinh 16 xo san cho bd han ché téc 49 hoat dang vai gid tri tée dé quy dinh
trong quy pham cho tiung loai thang may. Viée ditu chinh, ki€m tra va thit nghiém
bo han ché tée dd do nha ché tao tien hanh va sau d6 kep chi lai. Puly ¢t duong
kinh nho 13 dung d¢ thi nghiém, kidm tra bo han ché tde do. Néu vat cdp han ché&
toc do qua ranh cta puly 13 thi khi cabin chuyén déng véi téc do danh nghia, bo
han ch& tée do va phanh an toan van lam vigc vi toc dé quay cta dia [ van lan han

gia tri cho phép do dugng kinh ctia puly 13 nhé.

Ngoai ra, ngudi ta c¢on lap vauv 10 xuvén qua vo 15 va trén vdu ¢d 16 xo [1 va
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chét ham 12, Trong diéu kien lam viéc binh thudng (cap han ché& tdc do vat qua
rinh puly 74, toc 4o chuyén ddng caa eabin )a téc dé danh nghia), nu dn lén van
10 thi dau qua vang nuie vao no dé ditng din 1 va puly 13, 14. Khi d6 néu phanh
an tedan Lun vice d¢ ditng cabin thi dieu do chiing t6 rAng do cang caa cdp han che
the des wrang thad 10 xie edn eap vai rinh poly 74 va hé =0 ma git tinh todn dat

FECErD v ean
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Chuong 14
cAU TRUC

§14.1. CONG DUNG, PHAN LOAI

Cau true dvuoe dung chi y&u trong eac phan xudng, nha kho d& nang ha va van
chuyén hang hoa vai luu lugng ldn. Cau true 1A mot két cdu dam hop hoae dan,
trén dé dat xe con ¢d cd cdu nang. Dam cau ¢6 thé chay trén cde dudng ray dat
trén cav doc theo nhi xudng con xe con 2o tht chay doc theo dim cau. Vi viy ma
cAu truc ¢ the nang ha v van chuvén hang theo yén ciu tai biat ky diém nao
trong khong gian cta nha xirdng, Can true duge s dung trong tat ca cac linh vye
clia nén kinh t& qudc dan vai cac thidt bi mang vat rat da dang nhu mde treo, thigt
bi cap, nam cham dién, giu ngoam v.v.. Dac higt. cau true dude su dung phé bidn
trong nganh edng nghisp ché tao may va luyén kim vdi cac thidt bi mang vat
chuyén ding.

Cau truc dude ché tao vdi tai trong nang tir 1 dén 500 2 khdu d6 dam cau dén
32m; chitu cao nang dén 16m; toe do nang vt ti 2 dén 10 m'ph. tée d6 di chuyén
xe con dén 80 m/ph va toe d6 di chuveén cau truc dén 125 mph. Cau truc od tai
trong nang trén 10 t thyong duge trang bi hal hoac ba co ciu nang vat: mot co cdu
nang chinh via mat hnae hai ¢ cau niang phu, Tai trong nang cua leai ciu trye nay
thudng dugc ky hidu bang mot phan s0 vdi cie tai trong ning chinh va phy, vi du:
153 t; 20/5 t; 150/20/5 t v.v..

Thea cong dung co cae loal cau true od eong dung chung v ciu true chuyén
dung. CAu true cd cong dung chung chu yéu ding véi mde treo d€ x&€p da, lap rap
vt stia chime may mde. Loal cau true nay <o tai trong nang khéng ldn va khi cin
co the diung vdi giua ngomm, nam chiam dien hede thigt bi cap d€ xé&p da mot loal
hang ohiat dinh. Cau truce chuyén dimg duge =0 dung chu yéu trong edng nghiép

luyén kim véi cac thiét bi mang vit chuyén dung va od ehé do lam viée rat nang.

Theo k&t cau dam cau e cic loal cau true mét diam ¢hinh 14.2 va 14.3) va chu
true hai diam (hinh 14.5}). Dam cau cua cdu trye mot dam thugng 1a dam chu [ hoac
dam 16 hgp véi cde dian thép tang cing cho dam (hinh 114 Cau true mdr dam
thuong dung palang dien chay doc theo dam chu I nhe co cdu di chuyén palang.
Cau truc hal dam cd ecdc loai dam hop va dam dan khong gian.

Theo cdach tua cua dam cau lén dudng ray di chuyén cau truc cd cdc loai chu

truc tua (hinh 14.1, 14.2, 14.5) va cau truc treo thinh 14.3). Loai cau truc tua duge
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stt dung phd bién hon.

Theo cach bd tri co ¢du di chuy&n cau truc co cac loai ciu tryc ddn domg chung

va cAu truc didn déng riéng thinh 14.6),

Ngaai ra theo ngubn dian dong ¢ cic leal cau trye dan ddng tay va ciu truc
dan dong may. Theo vi tri diéu khién cd cdc loai cAu truc didu khi€n ti cabin gin
tren dam ciAu va cau trde digu khién ti dudi nén bang hép nut bdm. Diéu khidn
tit dudi nén bang hop nat bim thudng diung cho loai cau truc mot dam cé tai trong
ning nhao.

§14.2. CAU TAO CHUNG CUA CAU TRUC

Cau truc din dong bang tay dugc dung chi y&u trong stta chita, lap rap nhd va
cae coHng vice napg - chuyén hang khong yvéu eitu 160 46 cao. Co cdu nang cla loai
ciu truc nay thudng la paling xich kéo tay Co cdu di chuyén palang xich va cau
truc cung duve ddn dong bing cach keo xich tu dudi nén. Tuy la thiét by nang tho
s song do gid thanh ré va dé si dung ma cAu truc dan déng bany lay van dugdc su
dung oo hiéu yua trong cic phan xudng ahd.

Trén hinh 14 1. a 13 hinh chung efia cau true din dong bing tay loai mét dam.
Cau truc gom dam cau 1. co cdu di chuyén ciu truc 2 va palang xich 3 ¢d co cfu
di chuyén palang ('a ba chuyén dang nang, di chuyén paling va cau truc déu dusc
ddn dong bang xich kéo tir dudi nén. Banh xe di chuyfn ciu truc thudng duge lap
bang & bi trén true ¢ dinh vd banh xe chit dang d moi bén ray duge dan déng tu
true truyén chung qua bo trayen banh rang ha. Dia xich dén dong co cflu di chuyén
cau truc duge dat o gita true truyén chung d€ dam bao gde quay déu cia hai nia
true truyen.,

%

Hinh 4.1, Cau true ddn dong bang Llay:
a) Loal mot dam; by Loai hal dam.

265



Cau truc mdt dam dan dong bang domg co gdm hai loai: ciiu true tua va cau
truc treo. Tuy thee yéu cidu ma cau truc mér Jam cd thé duge ché tao vdi cabin
didu khifn hoac hop nit bam diso khicn 1ir dudi nen nha

Trén hink 14.2. 1a hinh
chung cia cau truce tua loal
mot dam. Phan ket cdu thép
cda cay true gom dam cau !
¢ hal dau tua Ian eac dam
cudi & vdai cde banh xe di
chuy€n doc theo ray dat trén
vul ¢4t caa nha xudng Co
cadu di chuy&n ciu truc mot
dam thudng dung phuong an
dan déng chung. T'hia trén
dam chi I 14 dan thép 4 dat
trong mat phing ngang dé
dam bac d¢ cding can thict

theo phuong ngang cda dam

cau. Palang dién 3 cd thé
chay doc theo cac canh thép
phia dudi cda dam chu T nho Hinh 142, Ciu truc mor dam.
cog cfiu di chuyén palang.

Cabin dign khién 2 duge treo vao phan k&t cdau chiv lye cda cau truc,

So vdi cau truc tya, cau truc treo co vu di€m 1& od the lam dam ciu dai hon,
do do nd cd thé phue vu & ca phan ria mép cta nha xudng, tham chi cd thé chuyén
hang gita hai nhi xudng song song. Tuy nhién, ciu (ryc treo cd chiéu cao nang
thdp hon so vdi ciu true tua. Dam clu ¢da cau truc treo thudng la dam thép chir
I va dung palang dién chay doc theo dam chu d€ pang ha var, Tay theo khau do
cda nha xudng ma ciu truc treo cd thé chay doc theo nhd xudng nhd hai ray treo
{hinh 14.3, a) hoac nhid nhitu ray treo thinh 14.3, b - loai ba ray treo). Chinh vi
cd thé trec trém nhitu gél ma k&t cAu thep ¢la ciu true treo nhe hon so véi cau
truc tya va cd thé lam dam cau eo 4o dai tuong dai [6n (d€n 100m). Co cdu di
chuyén cau true treo thudng diung phuong an Jdin dong riéng: tai mdi goi treo o
mét ¢o cu va két cdu cua nd tuong tu nhu ca cdu di chuyén palang dién.

Kich thude dam thép ch@ | cua cau true mdE dadm duge chon tu didu kién ben
theo tai trong nang, khdu dé va digu kién d& palang dién co thé di chuyén doc theo
cac canh dudi cta dam. Ngoai ra. can phat dam béo do citng then phuong ngang
ciia dim cau. Cde =20 db cau tao dim cdu cda chue trge mot dam cho d hink 14.4.
Trong trudng hop ciu true ed khau do nhd, phuong dn don gian nhit dé dam bao
do cdng theo phuong ngang cia dim cfwu 1la hdn thém cde thanh gliing & mot bén
(hinh 14.4. a) hoac cd hai bén dam cau (hinh 14.4. b). Khodng cach a gitta cac diém
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lien két thanh giAng duge chon tir dicu kién ddm bao 6n dinh ngang cGa dam cau
N5 manh cda thanh giang khong duge vugt qua 250 Trong truvng hop thanh giang

Hinh 14.3. Ciav truc freom
a) Looi hai ray treo; by Loai ba ray treo.
khong dam bao d6 ving do dam eé khau dé lan thi ed thé dung dan tang cing &
mat bén (hinh 14.4, ¢) hoac ca hai bén dam cau (hinh 14 4, d). D& tang kha nang

mang tai eia dam cau, od thé han thém cic dai thép & phia trén va dudi dam (hinh

{\./ T~ ﬂ

Hinh (4.4, Dim ciu cia ciu truc mot dam,



14.4, e} hoar han thém thanh thep ehia U thinh 144, {1 Khi dam cau cd khiu do
lan, ngudi ta co the ding hai dam ~ho 1T chdng 1én nhau va litn két bang bulong
hoae dinh ran. DAM cudi cua caw teae mel dim ce the lam dang hop hoae lam tir
hai thanh thép chu L.

Tyén hinh 14.5 1a hinh chung eda eau trae hai dam. Hai daw cda cde dam chinh
11 duge lien ket aidng voi cac dam cudi o tao thanh mot khung cing trong mat
phiang ngang. Jdim bao dd cung an thidt eua két cdau theép theo phuong dung va
phuong ngang. Trin dim cudi co Gp cae banh xe di chuyén 3 chay trén ray 2 dal
doe theo nha xusng tren cac v 05t Rhaang each theo phuaong ngang gida tAm cac
ray 2 duge goi B khae deocas can traes Chay doe theo cac dudng ray trén dam
chinh o xe con & Pein ~o con L edn nang 7. e cilu di chuyén xe con 12, Tuy
theo cong dung cta cau true ma fren xsocon ed ot hoae hai eo edu nang. Truong
hgp cd hat oo cdu ning th co cau 7 duwse goi 1a e ciu nang chinh con cu cdu nang
phu & ed &l trong nang nho hon U can di chuyen cau true /3 duge dac trén két
cAdu dam cau Cabin digu khicn ¢ dwse rreo phin dudi dam cau. Nguon dieén cung
cAp cho dong cd cea cic co cin dioe fav U dyong dién chay doe theo nha xudng

va san ditng 10 diung de phuc voocno viee ki tras bao tel dusng dién nay  Cap

Hinh 145, Cau true b dam,

[
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dién 5 dude treo trén ddy 9 d€ cdp dién cho cdc dong co dat trén xe con. Ngoai ra.
trén phan két cdu thép cua cau truc con co phAn shn ding voi lan can d& cd the
di lal khi kiém tra, bao tri, sita chua.

Dam rhinh cua

cAu truc hai dam

duge ché tao dudi
dang hop hoac dan

khéng gian. Dam

dan khong gian tuy
¢d nhe han dam héop
song kho ch€ tao va
thuding chi dung cho

chAu truc cd tai

trong ning va khiu
dd 1dn. Dam cudi
cua cAu truc hai
dam thuing duge
lam dudi dang hap

va lién két voi cac
ddm chinh bang
buléng hodc han.

Co cAu di
chuyén cau true cd
thé thygc hién theo
hai phuome’dan: déan
déng chung va dan

déng riéng. Trong

phuong 4n dan

dong chung, déng Hinh 14.6. Cic phuong an din dong co <du di chuyén ciu tryc
co din dong duge

dat ¢ khoang gita dam ciu va truyén chuyén dong tdi cac banh xe chi dong § hai
hén ray nhd cac true truysn. Truc truyén ed thé la truc quay cham, guay nhanh va
quay trung binh (hinh 14.6, a, b, ¢). O phuong an ddn dong riéng (hinh 14.6, d),
méi banh xe hoac cum banh xe cha dang duge trang bi mot co edu din dong.

Co¢ cdu di chuy&n dan dong chung v6i truc truyén quay cham ¢hinh 14.6, a) gdom
dong co dién I, hop gidm téc 2 va cdac doan truc truyén 3 ndi v4i nhauw va néi véi
truc ra cla hdép gidm tdc bang cdc khdp ndi 4. True truyén tya trén cac gél da 5
bing 6 bi. Do phai truyén momen xofn Ion nén truc truyén, khép néi va ¢ bi co
kich thudc rdt ldn, dac biét khi cau truc cd tdi trong nAng va khau do dim lén. Cac
doan truc truyén c¢d thé la truc dac hogc truc réong. So vdi trye dac tuong dudng,
truc réng cd treng lugng nhd hon 15 - 20%. Phuodng dn nay dugc st dung tuong
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déi phé bién trong cac chu true cé cong dung chung od khaw 46 khong 16n, dac bist

14 cdc cau truc cd két ciu dan khang gian o6 thé bd tri dé dang cdc bd phan cia

cd cau.

Ca céu di
chuyén dan dong
chung vdi truc
truyén quay trung
binh thinh 14.6. b
cd truc truyén 3
truyén chuyén dong
dén banh xe¢ di
chuyén caun truc
gqua cap banh rang
ha 4. Vi vay ma
mdaomen xodn trén
truc truyén nhd haon
50 vdi truc truyén
cham va kich thudc
e¢ia nd, eldng nho
hon.

Co cdu di
chuyén dan dong
chung vdi truc
truyén quay nhanh
thinh 146, ¢} cd

Hinh 14.7. Co diu di chuvén ciu true ddn dong riéng.

truc truydn 2 duge

n6i truc ti€p vl true doéng co va vi vay nd cd duing kinh nhé hon 2 - 3 lan va

trong lugng nho hon 4 - 6 YAn 80 voi true truyén quay cham. Tuy nhién, do guay

nhanh ma nd dai hal ché tao va
lap rap chinh xdc.

Co cau di chuyén dian dong
riéeng ‘hinh 14.6, d; gom hai co
cdu nhu nhau dan doéng cho cac
banh xe chi dong & madi bén ray
riéng bigt. Cimg sudt méi dong co
thutsng lay bang GO% tédng cong
gudt yéu cau. Phuong d4n nay tuy
e sy x6 léch dam cau khi di
chuyén de lyc can & hai bén ray
khéng déu songz do gon nhe, dé lip
dat. st dung via bdao du@ing ma
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Hinh 14.8. X¢ con cta cau tfruc

a) VoI moc treo; by Vol ghu ngoam.



ngay cang dude si dung phd bién hon, dac bi¢t 1a trong nhing cdu tryc cd khau do
rrén 15m. Trén hinh 14.7 4 hinh chung cia cic cu cdu di chuy&n din dong rieng
dat trén két cdu thép cia dam cau

Trén xc con cua
cau truc oo ¢de cd cidu
niang vat va cd cdu di
chuyén xe con. Trén
hinh 14 8 la hinh

chung x¢ con vha cau

true vdi mdc treo va
vl gau ngoam. Xe con

cau truc vdal  gau

ngoam khac vai loai

dung mdc treo & chd

no oo toc dd nang ha

gau lon hon d& hiroi Hinh 14.9. So 0 din dong cic ¢o cdu wén xe con:
g 5
giu co thé an sau vao a) Ca cau ning vor moc treo: by Co cdu nang voi gau

~ sy Tia X nam: ¢) Ca cdu di chuyén xe con.
dong vat lidu va tang ngoam: ¢y Co céu di chuy

nang suat.

D& dam bao che xe con cd thé di chuyén tét trén dAm chu, cde cd cau dat trén
no phai duoe sip dit sao cho luc nén lén cac banh xe cla nd tuong déi déu nhau
¢4 khi ¢é tai va khong tai. Do chénh luc nén banh xe di chuyén xe con thuong
khong duge vugt qua 20%. Co cdu nang ciua cau truc thudng dung tang kép o xé
rinh véi palang kép. Co cdu di chuyén xe con thuvng dung hop giam tdc ding va
d4n dong chung cho ca hai bén ray dat trén cac dam cau. Su d6 dan déng cdce co
cdu trén xe coh ria ciu true cho & hinh 14.9.

§14.3. DPAC DIEM TiNH TOAN CAU TRUC

1. Trinh tu tinh toan chung cau truc
CAu true duge tinh todn, thiét k& theeo cac budc tinh todn chung sau

a) Xdc dinh cac thong 86 co bdn cda ciu truc nhu tai trong nang, chidgu cao
nang, khdu do dam ciu. cac tdc d6 nang ha vat, di chuydn ciu truc, di chuyén xe
con, ché do lam viée va cac didu kién lam viéc cy th€ ena ciu true (mai trudng lam
viéc. loai hang can boc do v.vo). Ti cac thang s6 co ban va ditu kién 1am viéc cu
thé cua ciu true, ta cd thé phan tich va chon phuong an thiét ke

h) Xde dinh cdc kich thudae hinh hoc cia cac bd phan trén ciu truc va tai trong
tinh toan.



- C4ac kich thudc hinh hoc va trong ligng ban thdn cac bd phén cila ciu truc
¢6 thé xdc dinh so bd theo cac cHng thdic kinh nghiém hoac tit cac loai ciu truc da
¢6 tuong duong. Cac théng s6 nay dude kiém tra chinh xdc lai sau khi thigt k& cau
truc.

- Ngoai trong lugng ban than, cdc tii trong tac dung lén ciu truc cin xic dinh
la: trong lugng vat nang cung thiét bi mang vat, cdac tal trong do ddc, quan tinh va
vac tai trong dac biet khac nhy tai trong lap dung, dong dat v.v.. TAi trong gid cén
duge tinh todn theo cdac phudng khdc nhau va vai ap lge gio trong didu kign lam
viéc binh thudng, ap tuc gid 1dn nhat trong digu kien lam viéc va dp luc gid trong
trang thal khong lam viéc néu céu tryc hoat ddéng ngoai trii.

- Xde dinh lye nén banh cla cde banh xe di chuyén cau truc va di chuyén xe
con.

¢} Xde dinh' cdc vi tri tinh toan va t8 hop tai trong. Cae vi tri tinh toan va to
hgp tai trong phai dude xay dung phu hgp vdi qua trinh lam viée ctia bd phan hay
chi tidt duge tinh.

d) Thiét k& cac co cdu céng tdc cia ciu truc nhu cd cdu nang cung thist bi
mang vait, co cdu di chuyén xe con va cau truc.

e) Tinh todn k&t cdu thép cia chu truc va eac chi tiét lien két gia cdc bo phan
cla ciu truc.

f) Thiét ké hé théung dién digu khién cho cac co cau cong tac, hé théng dien
chiéu sdng va thist ké cabin digdu khi¢n (néu co).

g) Thiét k€ cac thiét bi an tean co - dién cia ciu true nhy thist bi han ché tai
trong nang, thiét bi han ch€ chidu cao nang, cdc cong tac han ché& hanh trinh di
chuyén cla ciu truc va xe con, cdc giam chdn va thiét bi kep ray néu cau truc lam
viée ngoai Lroi,

Néi dung cde bude tinh toin tren duge gigi thiéu & phan I va Il cua tai litu
nay va cac tai liéu chuyén nganh khdc vé trang bi dién, k&t ciu thép may ndng v.v..

Sau ddy xin giéi thiéu mot s6 dac didm tinh toan riéng cua cau truc.

2. Xac dinh khoang cach gilia cac banh xe di
chuyén cau truc trén dam cudi
Xét cau truc tya trén bdn banh xe di chuyén A, B, ¢, I ¢d khau 46 L (hinh
14.10). Ta cin x4dc dinh khodng cach E gita cdc bianh xe trén dam cudi.

Do kh&y d4 L l9n hon nhiéu lan so v8i khoang cach E va lyc can khéng déu &
hai bén ray cling cdc nguvén nhan do ché tao, ldp dat va din dong ma cd thé xay
ra hién tugng cau truc dang chay thi mot bén bi xé léch. Hién tugng d¢ lam cho

thanh banh xe tiép xdc v&i canh dudng ray sinh ra luc can phu W, lam tang tai
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trong tac dung lén clu truc. D€ thang luc c¢an phu d6, dong co dian déng phai phat
sinh thém luc ddn dong biang W va luc din dong nay duge phan deu cho hai bén

£ W

ray, mdi hén o
Nhu vy né&u bén bi xo léch

la bén ray AR thi tai day co lue
cAn phu W va luc dan dong 9

va do vay van ton tai luc can
w .
phu 5 tac dung ngude chiédu
chuyén dong. Bén ray khong bi
xb6 léech CD duoc tang thém luc

. w
dan dong 5 theo chigu chuyén

déng. Cac lyc & hai bén ray
nguge chidéu nhau tao thanh
WL
Moémen nay lam phat sinh ra
phan lve phu N giva thanh
binh xe va canh ray:

mémen x6 léch M =

M

+J o

s =

IR

Hinh 14.10. 8o do cau true d¢ xac dinh
khodng cich F.

WL

2E

(14 1

Néu N qua lén sé lam cho banh xe khong quay ma chi trugt. Dé leai tri kha

nang nay, ta phai ddm bao luc din déng ¢ méi bén ray thang luc cAn do ma sds

khi cd lue N,
E = N 3
5 = f
W W.L
— =
2 - 2FE
E
L f

trong dd: / - hé 36 ma sat gita thanh bdnh xe va canh ray.

1
thuomg ldy f = PR

(14.2)

Trong tinh toan
1

3. Pac diém tinh toan dam chinh cia céu truc

Kich thudc mat cit tigt dién eiia dam chinh phai da 1én d€ dAm bdo d6 bén va

dd cting. Dic biét, dam can phai dAm bio cac yéu ciu vé d¢ cidng tinh va dé cing

dong nhu sau
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a) Do vong tinh 16n nhat cia dim chu dudi tdc dung cia trong ludgng xe con
va tai trong ndng danh nghia cing thiét bj mang vat dat & gita dam khong duge

1 . - 1 o
vugt qua gia tri cho phép; 4—0—0L d6i voi chu truc din dbng tay; %L ddi véi cau

truc mot dam dén dong may va ﬁL déi voi cAn truc hai dam din déng mady.
b) D60 vdi ciu truc od dam hop, phal kiem tra thoi gian dao dong tat dan cia
két cAu thép theo diBu kién sau:
In2f,
ty=—— s 155, (14.3)
p.o

trong dé: f, - do vong tinh cua dam cau tai tiét dién gita dam, cm;
A - hé s6 loga giam dao dong, thudng ldy & = 0.05 + 0,07 tuy thude

vao chibu rcao dam;
p - tAn s6 dao déng riéng cia dim chu, 3z
p=— |, (14.4)

trong do: &, - do cing cia dam céuy, kG/em;

m - khéi luong quy dan cua dam chu, kG.s%/cm.

ABEJ

k, = : (14.5)
L3
17 G G

m = R N (14.6)
35 g 2g

Trong cdc comg thic (14.5) va (14.6):

E - médun dan hdi cha vat lidu ch& tao dam, E = 2,1.10" kGiem?;
J - mémen qudn tinh clia ti&t dién gita dam cau, em?;
L - khdu d6 dam céu, cm;

G, - trong lugng cia mét dam erau, kG;

G, - trong lugng xe con, kG;

g - gia téc roi tu do, g = 981 em/st.

4. Tinh truc truyén cia co cédu di chuyén

True truyén cta co cdu di chuyén chu truc phai duge tinh diy di cde phép tinh
truc thong thudng nhu tinh so bg, tinh do bén, tinh dé bén mdi. Ngoai ra, tuy theo
digu kién lam vigéc cua truc truyén ma phai kiém tra thém vé d¢ cdng xoan va dao
déng.
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@) Xdc dinh mémen xodn tinh lodn

Co cdu di chuyén dAn dong chung dung hai truc truy®n sang hai bén ray. Vi
tai trong khong phan bd déu & hai bén nén maomen xoan cing khong phan bs dau
trén hai truc truyén vé moémen xodn tinh toan dugce 8y trén tryc cd moémen xodn
16n nhdt. Xét cau truc tua trén bon banh xe A, B, C, D (hinh 14.10) vA xe con dat
d dau AE la dau od cabin didu kbiégn Khi dé luc nén lén cde banh xe 4, B 13 ldn
nhat vt mémen xodn tinh toan ddge tinh theo cong thie:

N

a7t Nn

M =M (14.7)

(4]

. bl
N, + N + Ne. + N
irong do- M - momen xoin tdng,

N Ny Ny Ny - luc nén 1én cdac banh xe A, B, €, D khi xe con & vi
tri ngnai cung dau AB.

b) Kiém tra gic xedn cda truc truyen
Do truc truyén o6 chi¢u dai rdt 1on ¢o véi dudng kinh cia nd nén gde xodn chia

né co thé rit lan, dac biét la dai vl truc truyén cham cd mémen xoan lon. D&
tranh hién tuyng gidm tal do bidn dang khi truyén mémen xodn M, va tranh gay

1
3 dd trén 1m chidu

dai. Goe xoin tdng eta truc truyén cd chidu dai I, m, va duémg kinh khéng d6i duge

x0 léch echu truc, goe xo4n eta true truyén khong duge vugt qui

xdac dink thec cong thue

M 7

X

o = ; _ (14.8)

trong do: & - modun chéng xoin,

JP - moOmen quan tinh déc ecye, d8i vai true dac cd dudng kinh d thi
Ji = 0.1d” d5i v6i trye réng cd duong kinh trong va ngoai d,, d
: - P
thi Jl‘ = 0,1d] -d}.
¢} Ki€m tra 6n dink khi dao ding

Khi true truyén quay nhanh, dé ¢d kha nang madt 6n dinh do dao dong, tuc dé
sinh ra hién tuong cong hudng. Nguyén nhan cong hudng 1a tin s6 goc cuidng bic
tit dong co truyén téi xdp xi bing tan 56 dao dong ty do cua truc truyén. Tan s6

. N ) L A2 fEJ
dao dong rieng cda tryc truyén la w = E’- e 57, Tit w ta co thé xac dinh dugc

%6 vong quay tol han doi vdi true truyén quay nhanh:

30 A- f EJ
h =

Tl- nt

, vg/ph (149

trong do: - thong s dao dong riéng cua truc, phu thude vao két cau noi dau truce,
&y theo bang 14.1;
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{- chiéu dai cha doan truc truvén. cm.
E- moédun dan hsi, kGrom=:

J- mémen quin link tiét dién truc. cm*:
G kGae )
m = — , —,- - khdi lugng phin bd eda true truyén véi G, kG- trong

gl ' em? ) _ o
lugng trur truvén;, g = 981 cm/s

Bang 14.1. Thang <o dao dong riéng cou truc 4

[ e e e

K&t cau nai dau truc

!
. _ N S
khop na; cumy

!
I
1
_——— p—
- JE B,

Khip rdng Khgp b wing ;

PN i

e

— ) T— g | : |
Y5 e |

Khdp rdng Yhép nd cung ; |
R . ‘ 314 \
— | z i

True truyén sé lam viée 6n dinh, an toan khi théa méan diéu kién sau:

n
L

(1410

.

oM

&

trong do; n - s0 vong quay tinh toan cda truc nhan tit dong co dan dong;
o co80 vong quay thuc té& cua truc.
D& tinh toan sd bo ed thé diung cong thiie
¢
1y, = L2110 'J—‘—. veiph

trong dé: o - dudng kinh true, em:

! - chigu dai doan truc, m.



Chuong 1§

CONG TRUC

§15.1. CAU TAO CONG TRUC

1. Gigi thiéu chung

Cong true 1A mét loai cian true kidu cau ¢ dam ciu dar trén cac chan cong voi
ciie banh ve di chuydn tren ray dat d dudi diy

Theo cdong dung od (hE phan thanh ¢dng true co cdng dung chung hay cdn goi
la céng truc dung dé xép dd, cong {ruc dung dé& lap vap trong xay dung va céng

true chuyén dung.

Uong trye o cong dung chung co tai trong nang 3,2 - 10 t khiu dé dam cau
10 - 40m. chiva eao nang 7 - 16 m. Cang wrue dung d€ lap rap trong xay dung co
tai trony nang 50 - 400 . khiu @0 dam dén 80 m va chiéu cno nang dén 30 m.
Cang true dung d¢ lap rap od toc do nang, di chuyén xe con va di chuyén cdng truc
nho hon 50 vdi edng true oo cong dune chung. Dac bict ndg ¢o toc dd cham dung khi

Bip ghép: nang ha vat 0.05 - (L1 mph va di chuyén xe con. edng true 0,1 m/ph.

Cdng true ¢o cong dung chung dung d¢ boe d8, van chuyén hang the khai, vat
lidu roi trong cac kho bai bén cang hoae nha ga dudng sat. Cong true dang d¢ lip
rap dude dung trong lap rap thidt bi trong nhitu linh vue. dae biét trong cac econg
trinh nang lugng va Lip ghep cac cong trinh giao thong, Thigt bi mang vat cla cdny
true thydng la mde treo. gau ngoam hoae nam chim dién. Céng true chuyén ding

thuong duge sd dung dé phuc vu treng nha may thiy dién.

Theo két cau thep cd loai oing true khong od congxon thinh 15.1, a), céng truc
cd mat dau congxon, cing true cd hai diau congxon thinh 15 1, b K&t cdu diam ciu
va chan cong cling rat da dang Dam cau co theé dude ché tao dudi dang dam hop
han, dim ong, dam dan khong gian va ¢d 1the o mot dam hoac hai dam. Ray i
chuyén xe con trén dam cau ca thé dat @ phia trén hoac treo d phia dugi dam
Chén eéng thuidng ¢d mot chan "cdng” 1e0 két cau hop hoac dan khang gian va lién
két cing vél dim caw va mot ehan "mém” (cd kil ciu ong hoac dan phang va lién
két khap vai dam ciu), Chan mém co lién két khdp val dam ciu dé dam bio cho

=

két cidu 1A mot he tinh dinh, nd ed thé ldc quanh truc thiang ddng dén 5° d& ba tric
cde sal léeh cia két cdu vy dudng ray do ché tao va lap dar v anh hudng cia bién

dang do nhiét Jo Nhu vay chan mem eta cdng true ea tde dung gidm ma =it thanh



bank xe vai dudng ray, giam tai trong x4 léch va tranh khd nang ket hinh xe di
chuyén trén ray. Cdc cang truc ¢o khiau 48 dam dudi 25 m cd thé ché tao cd hai

chin efing ed lién A

két eing vl dam P

T 9

va nhu vay gidm 1N/ | /T \J
1 NN LW _.ll\,,

nhe cdng ché tao [ % / P

va lAp dung céng F g |

truc. Dol vai |
cOng true hang i

nang cd tdai trong . |

nang lan trén il? i l#
100 t. dudng ray _ 25000 o _J
di chuyén céng a)

true thuong la

- . AT T N y
hai ra3f cho mot Lﬂ\vr | - \‘\/ o J\/F\\/ ) ) /3 N\ J
chan céng va cac | % p
ceum banh xe di 1N '

chuyén céng truc !
dude  dat  trén !

\
ciu can bing_dé !
dam bao cho ‘ ‘
chuing ¢6 luc nén b { %{
banh déu nhau. | 20060 1

4"} -

Ciang truc loai b)
nay thuing duoe : . } .
ay ' & - Hinh 15.1. Hink chung cia cdng true
trang bi thém cd a) Loai khang b congxon; by Loai co hai daw congxon:
cdu nang phu [- chian cing: 2- ddm Ciug 3- chan mem; 4- x¢ con: loai
chay doc theo twie chinh ay, loai treo (hinh by
ray treo d phia dudi dam cau.

Xe con cna edng true ¢d thé la mot palang dién hoac toi treo chay trén ray treo
va o thé 1a mat xe con giéng nhu trong ciu true. Co cidu ndng va ¢o cdu di chuyén
xe con co thé duge dat tren két ciu Lhép cdn eéng true, dan dong xe con nhé cap

kéo.

2. K&t cdu thép cla coéng truc

Két cdu thép cia cdng true bao gom dam cau va cde chan cdéng. Cac dang mat
cdt dam chu cda cdng truc cho g hinh 15.2

Dang cang true mot dam cd kér eau dam khong gian khép kin thinh 15.2, a. b,
¢) duge st dung rat phd bidn véi tai trong nang 5 - 10 t. Trong cic trudng hop nay

thuong s dung palang dién chay trén ray tren dat phia dudi dam. Mol s§ truong
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hap dang xe con chay doc
rheo hai ray dat phia dudi
dam thinh 152 o [ vi
hinb 1533, Dam cAu dang
fain khong gian thuong cod
them eice thanh xién phia
irong dam d& tang cung.
Cdng true od tai frong
nang lan thuong ta load
hai diam hop vk ray di
chuyén xe con thugng diit
phin trén dam ciu {hinh
10.2, ). Loai nay
thuung dung xc
von kigu ecdu truc
hai dam. Trén hinh
154 1a mat cat
dam cau cua cong
true hai dam dang
hop cd tai trong
ning lon. Dang
mad cal cho é hinh
15.2, g la dam cau
clia cau xép da -
mot loai can truc

kidu cauw o kél ¢cdu

nhu ¢ong true song Hinh 15.3.
ay Dim chil nhat lam 1 thép gog 1) Dam tam gidc lam

khau do dam va
cae the do6 {dGn hon

eéng truc,

. 7
Chan cang ¢d két cau bop hoae dan, e
\ foo Rotoad hoR Aos A
Trén hinh 15.5 1a chan cing eda cong Lrye _
co dang hdép v mat cat dam ciu. Vai két > |
cdu nay, cdng truc ¢d thé cd mal hoac hai 2+ \

diu céngxdn. Chin edny vd k&t cdu dan ‘
cing diam ciau dang dan khéng gian (mol b
ddm) cho & hinh 15.6. Trong truang hop l ]
nay xe con di chayén doe theo ray & phia =
tren dam cau VAt nang duge teeo {rén e a)

Mt ¢t dim v cda «dag true mat dam:

tii thép ong,

palang edap & hai bén dam va nai v nhau

Lol dam ngang 7. Loai cong true nay thudng

khong od congxon.

Hinh 154, Mat cat dam ciu dang hop:
ay Hinh chil ehdy bY Hinh dvan;
1- ray di chuyén xe con; 2- thanh hop.
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Cabin diéu khi€n céng truc o6 thé dat ¢6 dinh tai chan cing etia cdng truc hoae

ghn trén xe con va di chuyén cling xe con.

Hinh 15.6. Chan cong va dam dang
dinn, Toar mot dam:
I dam: 2- rav; 3- hanh xe; 4, 8- cac
puly cha paidng cap: 5- x¢ con: b- cdp;
7- dam ngang: 9+ moc reo.

Hinh 15.5. Chan c¢éng va Jdam hop.
loai har dam.

X Céng true co khau do duoi 25 m co thé duge ché tao vdi ca hai chan cing (hinh
156.7, a). Céng truc cd khdn dé Iin thuong ¢ motr chan cdng lién két cung vai dam
va chin cdng kia lién k&t khdp vdi dam. Trén hinh 157, b, ¢ la hai so da lién két
chan céng voi dadm cau. Su dé hinh 157, b ¢6 chan cong bén trai lién két cing vdi
dam con ch&n cdng bén phai lien két vdi dam nho khép xoay hinh tru (nit A) vai
tryec xoay nam trong mat phang ngang Voi so do nay, chan mém ¢d thé lA¢ quanh
truc thang ddng tdi 5 do vé ca hai phia va gde lac cho phép duge khdng ché bdi
khe hd gita vo khap phia dusi vi phia trén Trong trudng hop nay, khi cdng truc
bi x¢ Iéch do hai bén ¢d toe do khong déuw nhau thi dam cau bi uén trong mat phiang
ngang. Nhudge diém nay dude khie phue trong so do hinh 157, ¢. Chan cing bén
trai lién ket voi dam bang gdi truot 1nut B) cho phép dam’ced thé xoay tdung ddi
quanh vdu dinh vi thAng dung tnut ). Chin mém Lén phai lién két vai dam bang
khdp cau (ndit D} cho phép xoay theo hudng bat ky. Khi cfng truc bi x6 léch thi
dim ciu khéng bi udn va hoan toan tranh duge khd nang ket



Hinh 15.7. Cdc =0 g0 hén RSt chan cdng voi dim chu.

3 r\?

3. Xe con cua cong truc

K&t ciiu xe con cia cOng trpe rat da dang tiy thude vao két cdu diam cau va
tai trong nang cua cdng tryc.

Cdng truc mot dam co tal trong nang nhé thuong diung palang dién chay doc
theo ray treo ¢ dudi dam. Loal ¢éng truc nay duge diéu khién tit cabin hoic bang
hop nit bam tie dudi nén.

Cong truc hai dam cd tai trong nang lon thuang dung xe con nhu eda ciu truc
hai dam chay trén cdc ray ddat phia trén mdi dam. Mt s6 edng truc ¢ xe con tua

hoac treo trén hai ray dat phia dudi dam. Theo cich din déng ¢d loal xe con tu
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hanh va xe con di chuvén nhd cap keéo. Xe con ty hanh ¢d co cdu ndng vat va oo
cd edu di chuyén xe con gidong nhu cua ciu true hai dam.

Co cdu di chuyén
xe con bang cap kéo
thuong dat ngoai xe
con (trén k&t cdu thép

efla edng truc) So da
mac cdp cu caw di
chuyén xe con cho @
hinh 158, b. Tang cun
co cdu di chuyén nay
cd the la tang thuéng
hoac tang ma sat.
Trén so do hinh 15.8.b
tang ma sdat 5 co thé
truyén luc bing ma sat

nhd cac thiét bi dam Hinh 15.8. S0 do mdc cip 1rén xe con

bao 10 cang can thiét di chuydn bing cap keo

cha cap kéo I wva 2. a) Co cau nang vat: by Co cdu di chuyén xe con;
Cabin diéu khién 4 co I, 2- wic thict bi di¢o chinh fde carp cip kéo xe con;
the duge gin trén xe 3- xe con: 4+ cabing 3- tang clda ¢o ciu di chuyln;

- . G- cic puly dél hudne cap.
con va di chuyén clng v puh L

ne.

Ca cdu nang clia cdng truc cung cd thé duge dat trén xe con hoac ngoai xe con
ttrén k&t cdAu thép cia cang truc!. Khi dat ngoai xe con, d€ dam bio chigu cao nang
khong ddi khi xe con di chuyén, cdp nang vat gqua cdac puly trén xe con va trén cum
mde treo v sau dé di ra khoi xe con v phia cudi dam cau va dau cap duge 6 dinh
¢ dam cudi thinh 158, a). Phudng an mAac cdap nay cia xe con di chuy&n bang cap
kéo cho phép gidm dang k& kich thude va trong lugng cla xe con va do dd trong
lugng dam cau cung giam deén 20% . Nhuoe digm cua phuong 4n mac cdp nay la cap
niang cd thé ed do vong rdt 1n khi xe con di chuyén khong ¢o tai trong nang. Dé
khac phuc nhude digm nay. ngudi ta lam cdc con lin d8 cap ndng va tdang trong
lugng cda cum mdc treo.

4. Co cau di chuyén céng truc

O mot s6 céng truc loai nhd kidu cd, oo cdu di chuyén eéng dung phuang sn
din déng chung va o cau dat trén dam cau hinh 159). Phuong 4n nay tuy giam
tai trong x6 léch c6ng song cong kénh, kho fap dat va dit nén hién nay khéng duge
dung. Céng truc dung chu yéu phudng dn dan dong riéng cho ca cdu di chuyéh cong
truc. Trén mdi chan cdng cé mét co cdu di chuyén riéng. S6 banh xe cha déng
thuding khong vugt qua 50% tdng s6 banh xe.

Cong trye hién dai thuding diung co cdu di chuyén co hop giam tée dat ding
hoac hop gidm tée true vit - banh vit va déng ca dign lap mat bich vai hop gidm



toe. Kt edu nay vira gon nhe vira dé thdo
lap. Cong true ¢@ lon thuemg oo chan cfng
ta 1én cuae cum banh xe va ciac banh xe
trong moi cum thudng FAp teén cau chn
bang dé dam biao lue nén déu lon cie binh
xe, Trén hinh 15,10 1a cdac s dé dan dong
vaa e ciu di chuyén edng true

Udng true chid yéu lam viée ngoai troi.
do do no phai duge trang bi thiét hi kep

rav dé de phong g¢io to trong 1rang 1hai

khong lam viee. Thict bi kep ray dan dong  Hiph 15.9. Cd ciu di chuyén cong

biang tay lam viéc tuong ddi tin cdy song true dan done chung:
ton thol gan va nang nhoc uén hién nay - hop giam 0¢; 2- dong co;

dung phd bién thict bi kep ray dan dong 304 5- baaruyen h"mh rang non:
méy Loai nay hoat dong tu dong nho tac O banh x¢ di chuvén: 7- aay.

dong cia thist bi do gid khi ap lue gid vagt qua gis tri che phép. Tuy nhién céng
truc vin phai co thict bi kep ray dan dong hang tay dé dé phong trwogng hgp thist
hi kep ray dan dong maday bl hong

A TV Eh
Bl .J;

il _H_[_

S

A T

[N

a) &)

Hinh 1500, So do ddn dong coa ¢ can di chuvén edng true
#) VOiohop glam 10 dimg hal cap: by Vai hop giam oc ding ha cap:
. dy Vai ciun can bang.

5. MOt s6 dang két cdu dic biét cua cong truc

) Cang truc tw dung

Lap dung ¢fing fruc la mot cong viée nang nhoc va ton thér gian. K&t ciu cang
truc tu dyng cho phép gidm nhe mde do nang nhoce va rat ngdn thai gian Jip dung.
Loai ¢dng true hay ngay cang dude st dung rong rii. So do lip dung leai cong truc
nay cho ¢ hinh 15,11 va 14 trong nang cuia ¢ong trde ty dung thudng khong vuot
qua 20 t. Dam cAu cda cong true duoe daw vudng gde vai duong ray va ke hang gia
dd § do cao nhat dinh. Lap cdc chan cong vai Jam edu bang khip xoay va cic banh

xe di chuvén & phia dudi chan ciing duce dat lén dudng ray. Dung tdi va hé théng
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palang chuyén ding kéa phian dudi
cdc chan cdng dé nang dim cau
len. Khi dam edu & vi tri lam viée
thi lap cdac thanh gidng ciing cia
mdi chdn céng.

Néu dam ciu cd hinh chir
nhat thi khi hai bén chan khang
kéo déu sé tam nghiéng dam cau.
Dé trianh hién tuong nhiy, ngudi ta

ditng cdc banh rdng an khap tai
cdc khép xoay d€ dam bido cho hai
bén chan cong ¢d géc nghiéng déu  Hinh 15.11. So do lap dung cong troc g dung.
nhau (hinh 15.12, a). Trong mdit
g6 cfing truc tu dyng, gdc nghiéng déu nhau cia hai bén chan cing duge dam bao
bang cac tay don dit chéo nhau thinh 15.12, b

Luc kéo can thidt d&€ nang dam ciiu len duge xdie dinh bang cong thue (xem
hinh 15.11):

k. (3
T =

) 115.1)
4.tgo

trong dd: G - trong lugng cdng truc khi lap dung;
k - hé st tinh dén tén hao do ma =sat, & = 1,25
Voi gdc « nho,
lue kéo T dbi héi
rdt ldn va khi dd

luc nén chan céng

o Oy A e s r s s s s ) ,r.rr/}—r.ﬁ%)—fa;r

S = Tlcose cing rit = L
ldn ¢6 thé lam hong e 2
chian c¢dng trong T

qua trinh lAp dung.
Vi vay phdi ké dam
cau d do cao dua ldn

dé€ cd gdc « sao cho

t#i ¢ thé nang

duge dam ciu lén

‘//'- ‘rr'r)"_r T ‘f)r_
va chan céng khong &)
chiu lye nén qua Ian. . _ o . !

. . Hinh 13.12. Chin cong chu edng drue Gf ding.
Thudng ldy o« > 159 : :
va gid tri tdi du cua o thudng vao khoang 20 - 25",

b) Céng truc xép di cingtenne

Loai edng truc nay chuvén Jding d€ xcp do coHnpgtenno trong cdc nha ga, bén
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cing, kho bal. Dac diém chinh a4 24 dung thist by mang chuyén ding rit ngan tho

gian xép dd va giam nhe wie lan ding nang nhoe. ‘L

Cong truc xép do
conglennd rhutng cd hai
din congxon. Mor dau
congxon thuang dar phia
nhi kho chia CONE e,
dau  kia  la  bai  d¢
congtenne. Phan  phu
trong cac chan véng od
duongz ray cho toa tau
hoae phioung tién gino
thong khie vao duge dF
van chuvén hang dn
hoace di

Tar frong nang cda
vdng  true  Xdp  do
congtenna thudng duge
vhun thea trong luong
congtenno  va  thiét  hi
mang  chuyvén  ding i
chung kha nang. Vi du
eongrenns 20t dage treo
tren thigt b manyg chuyen
dung nang 3 v vH nhu vay
cong true thuding chon low
cd tal vany nang 30 1 che Iinh Y543, C o phaoag phap trea conglennd 1rén

lont ~omgte nno nay cong L

Congtenno thuiong dune ohé tao vai eac hor teee o cae goe caa ne Néu dang
cing true ro cong dung chung de ép o dd th - dang cace day tres moc vao edae hae
& phia dudi Chinh 15 130 a0 Cdng trge sep idd eongrenna thudng dang thigt bi mang
chuyén dung la méat khung hinhi chb nhat voi cac chot khda o6 dau hinh cho 1
chinh 15,13, by Kieh thuae eda khung hinh chi nhar nay phai idong dng vai kich
thude can congtennd va chit khoa chin T o0 the soay quanh true s ne nh ed cidu
didp dong dat trén khung hinh chua nhat, Kibi svang vat thi cde ehot khda cha T phai
niam Lroang ede hoe phia tren congienndg v xonvy mat goe 900 D8 dinh vi khung hinh
chi nhat trén céngtenng khi bae hang ngudi 1a dung cac Lin hdimg trin khung va
cie diAn hudng nay i thé gap len duge. Co cau dan dong quay char khda va gap

dian hudng dat trén khung thaang L load trayén dong thay e,

¢} Cang true pirae v wliid mdy iy didn

C'Sng true loai nay dung trong gui trinh lap rdp va khai thac st dung nha may
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thuy dién Ching thuéng o6 tal tronyg adrg lom 7100 - 500 t) va khdu 30 dim khong
lén.

Co the chia edng tive phue v wb nev thiav dian lam ba loai:

- eéng true duny 48 jap rap va phue vu eac thiét bi trong nha may thuy dién:

- ¢dng trye phue vy cac thiét bi va nang ha cda Jdap;

- eong truc dO phue vu vi lap rap o da ddp.

Cae cang tyor wrén of thé co hoeae Lhang ed congxon. Co cdu nang cia cdng
true loal nay cd fde digmwm Y duang hat tar fat cdch nhau dung bang chidu rong cua
cia dip va d& tranh kha nang Lot cda tay trong khung dan huding cba nd, hal tai
phai nang dimg d2u Cia dap va cae thisy bi trong nha mdy thiy dién phai duge
nang vai t8¢ d5 cham con khi Ehong tof phdl o0 tde 46 nhanh d€ tiét kiem thai

gian, Do do ¢d edu nang cédn phiti od hai 160 do.

§15.2, DAC DIEM TiNH TOAN CONG TRUC

Phuang phap va wrinh ty tinh toan «Oomg true cung giong nhu déi vdi ciu tryue
va cd thd sit dung =ac kign thdice tinh todn chung ddi vdi mdy nang da gidi thiéu o
cdc phan trude ctia tai liéu niy hoac thanm khdo trong cde tai liéu chuyén nganh
khac. Can luu y rang ¢ong true ohi vén lam viee ngoai trdi nén 141 trong gic phai

duoge tinh todn day du tyeng cdc 8 hap ca: trong

1. Dac diem tinh toan cac cd cau

Pai vai xe con di chuy&n nh# cap keéo ¢d 0o cau nang dat ngoai xe con, d€ gidm
do véng cua cap nang khi ¢ con di chivdn khéng ta, trong lugng cum mde treo
phai di 19n va duoe xdc dink rheo cong thic sau:

1.0 g Mo r i
G e | {15.2)

P
trong ddé: g - trong ludgng lm ecdap ning,;
! - khoang cach gifta cdc puly d3 cap;
a - béi sudt palang nang ha vat
ot hicsr suft coa puly d6i hudng edp va cla paling nang ha vat;
[ - dd veng cho phép cud cap nang.

D& cap kéo va cap nang khang hj wrugt trén rianh cac puly dd cdp, cae puly nay
phai duge lap v6i 8 bi va dutng kinh puly tinh dén day rinh cdp duge chon tu gia
trl [6n nhdt caa cac dicy kien sau:

D2 8d

. (15.3)

Pz 2D,
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irong do: d - dudng kinh cap;

D - dugng kinh vong ngoai cia § bi.

Duang kinh tang va cac puly d&i hudng cap duge chon theo tiéu chudn tiy theo
ché dé lam viée.

D& vai edng true khong ¢d cOongxon. Iye nén lén cace banh xe di chuyén eéng
truc duge tinh tuong ty nhu doi vdi ciu true. Luc nén banh lén nhat cia cbng truc
c6 congxon duge tinh cho trang thai khi xe con cung vat nang & diém ngoai cung
cta congxon. Theo su dé hinh 1514 ta co:

l -
R, = P [Gya + (G + QUL + O+ (P + FQh + Fipl;

R, =G, + G +Q- Ry,
trong dd: Gy, G, @ - trong lugng cOng truc, xe con vi vat nang;
F, - lue gid tac dung lén cdng truc:
F_ - lue gic tac dyng lén vat nang quy vé di€ém treo vat néang trén xe

con;

Py - e quan tinh khi phanh co cdu di chuyén xe con.

P& tinh toan thiét bi kep ray. ta phai xde dinh lyc ép cia cdc ma kep lén ray
d¢ tao duge lue ma siat can thiét giu e¢dng true dudi tde dung cua tai trong gio
trong trang thai khong lam viéc. Tdng lyc ma sat clia cdc ma kep xdc dinh theo
cong thie:

TP =nlF - W, (15.4)
trong dé: F - luc gid tdec dung lén cdng truc theo phuong song song véi dudng ray
va ¢ trang thai khéng lam viéc;
W - luc can di chuy&n do ma sat;

n - hé s8 an toan.

2. On dinh cia céng truc

Cong truc phai duge kiém tra dn dich fx : Gy [ 6,48
theo ca hai phuong song song va vuéng gdc ! l -
véi dudng ray dudi tac dung cia tai trong >
nang danh nghla, tai trong gid 16n nhat o
trang thai lam viéec va tai trong quan tinh. "’4‘ _”‘ T b — R:...i

Theo phudng vubng poe vai dudng ra
g & &8 & ray Hinh i5.14. So do xdc dinh luc nén

hanh va kidm ira oo dich theo
. phuong vuong gov voi dudng ray

(hinh 15.14), hé s8 6n dinh cta céng truc
duge xac dinh theo cong thuc:
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G- (Go+ Q- Fop- (. +Fh
R, = — . : LR A (15.5)

Hé &6 6n dinh %, khong duge nhd hon 1,4

Theo phuang song song véi dudng ray, khi phanh c¢ cdu di chuyén céng truc
hoac khi c8ng truc bi chan bdi gidm chdn & cudi duéing ray, hé s6 6n dinh cua cdng
truc duge xdc dinh theo cong thic sau (hinh 15.15):

l

(G + @) —
2
ke = , {15.6)
qu)_'h + Fp
trong d6: G - trong lugng céng truc;
sz - ldc quan tinh khi phanh ¢o c4u di chuyén cdng truc hosc va cham

v0i gidAm chin & cubdi ray;
F - lue gid tdc dung lén cdng truc theo
phuong song song vai dudng ray.
G+ Q v 7
Py = ——— —, 6+Q

£ 14
vii v - t8c d¢ di chuyén cong truc:

qu.?

|

- thdi gian phanh cdng truc, + = 3 + 8 s,
Héa 38 dn dinh &, khong duge nhdé hon 1,15.

Yo T
/2

l

Cédrig truc thuang ¢é ch& da lam viée trung Hinh 15.15. So db ki€m tra én
binh, chi nhitng c6ng truc lam viéc & bai xép 43 dinh theo phuong song song
céngtennos hoac kho bal vat lidu roi thudmg cd vii ddong ray.

ch& dé lam vide nang.
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Chuong 16

CAN TRUC COT BUOM

Can true cét buém thuong dung dé xép da vat licu trén cdc kho bai va lap rap
thiét bi trén cac cdng truong xay dung. Trude day can truc cot buom la phudng tién
chu yéu dé€ lap rap trong cic eong trinh xay dung cong nghiép va xay dung thay
dicn. Do can true egt budm cong kénh, kém co doéng va khoang khong gian phuc vu
han ¢hé ma ngiy nay ngudi ta dung chu yéu 13 cdng truc va can truc thip. Tuy
nhién do can truc cdt budm ¢é két ciu don gian, dé ché tao, ré tidn va c6 thé tao
duge tal trong nang lén nén nd vin duge st dung trén cic bai ldp rap trong céc
tridng hop can thiét.

Can truc cot budtm thuang od ba co ciu: nang vat, nang cin va cu ciu quay.
Cd thé dung nhidu toi ricng biét ddn dong cdc cd edu hoac dung mot tdi vai nhisu
tang dan déng chung. Cac cu cdu thuong dat & bén ngoai can tryc. Theo phitong
phip o dinh eft ma can truc cot buém gom hai loai: can truc cot budm ki€u cdp
chang va can true ¢6t budm ki€u chin cing.

§16.1. CAN TRUC COT BUOM KIEU CAP CHANG

1. Cau tao

Su db cdu tao ciin truc cot budm kifu cap ching cho & hinh 16.1. Can truc gom
cot 9, can &, palang niang vat 6, palang nang can 3, cdc tai dién i4, d€ tua 11 va
cac ¢ap chang 2. Cin & ndi kkdp v4i phan chan edt va duge neo bang palang nang
can & d¢ thay d8i gde nghiéng cin tdc thay Jdoi tAm véi cha can true. Hai diu cha
eHt 9 tua (rén cac g8 1 va 15 cho phép oot quay cung caAn nhid cap J6 cudn trén
vong quay 108 Hai dau cdp 16 cudn 1&n tang cia cd ¢fu quay va truyén chuyén
déng che vong quay 10 bang ma sidt. Cap chang 2 od mot dau bude vie gdi tua ¢d
dinh 7 thinh 16.1, b), mot diu neo vao ho thé d dudi dat. S8 lugng cap chang tay
thudc vao tai trong nAng cta can true. Lue cang cia cap chang cd thé didu chinh
bang tangdo hoac téi tay. Cét ¢ chiéa dai lan hon can 20 - 40% nén vdi gdc
nghiéng cia cap chang khoang 30 thi can cf thé quay ty do toan vong dudi cap
chang.

Gl tya dudi eia cdt 1a loal long ciu tu lga. N& cho phép ot cd the nghiéng di
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mot gdce nhat dinh so vai
phuong thang ding khi cc
bién dang cda cdp chang do
cac cap la mot chi tiér dan
hdi cd dé cang khong deu
nhau. Cac nhanh cdp 17 sau
khi ra khoi cdc palang nang
can 3 va nang vat 6 thi
chay doc theo tam cot,
xuyén qua 16 4 gitta géi tua
dudi va qua cac puly dai
hudong cap 12, 15 dén cac
tdi naAng cin va vat i4
(hinh 16.1, ¢1. Cac tai
thudng dudge dat cach xa
cén truc tai 15 - 30 m.

DE€ moé rémg khodung
khéng gian phuc vu cia can
nguot ta dat mo vit 4 o dau
can cung véi palang ning
vat phu 5 va cap thay daj
gdc nghiéng mo vit 7. Taj
trong nang phu thudnyg lay
bang 20 - 25% tai trong
nang chinh song té&e do
nang ha lén.

Nhuge diem caa loai
can truc nay la kho tang
chiéu cao nang va tam vai

Hinh 16.1. Can truc co1 budm kide cap chiing:
a) Cdu taw chung: b)) Dau ot o) Gaiwa dudi.

vi khong gian lam viéc tudén naAm dudi cap chang nén phu thudc vao cét va cap

chang. Can truc cHt budm kifu chan cting khic phue duge nhuge diém nay.

Chn truc kigu cap chang thuong co tai troug nang 25 - 60 t, tAm voi dén 30 m.

2. Xac dinh cac kich thudc chll yéu cla can truc

Chigu dai can L duge xac dinh theo yéu clu tam viéc caa cin tryc thist ké cu

thé la tam véi lan nhé&t, sho nhat, chidu cao ndng 16n nhit,

Cidc cap chang thugng duge tinh toan vdi gée nghiéng 3 = 25 + 30" so vdi mat

ddt va do vong ¢ cda cap chang kheang 1.5 - 3% chigu dai cha nd (3 = 0,015 +

0,03).



Chitu dai cta cot

phai dam bao sao cho

dau can khong cham vao _/\\\“‘-
cap chang trong gqua “ T
trinh lam viée. Nhu viy & \:»— N
- cg LT T
phai xdc dinh & i tri S %

nguy hi€m nhdt la vi tri

L e
o
/
!
/
f
I
/
/ !

ma dudng tam cha can

AN RN
vuong goc vai cap chang \’5 I I
co k€ dén do vong cua / L w
s
cap chang (hinh 16.2;. = 7 £ f\\
Theo s0 d6 hinh 16.2
ta ed: Hinh 16.2. So db xac dinh chiBu dai cot Lo
L +a
Lgy=—"—. (16.1)
cosf
a = oL _, .cosf (16.2}
Két hop (16.1) va (16.2) ta nhan dudc:
Lt
L__U = + &L,
' cosfl «

ma L., = L_/sin8 nén:

Li‘ L("!
Lcn = — + 0 !
cosff sing
tgl
L,=———1F~, (16.3)
ging - &

Trong cac cong thic trén L, L, L 14 chiéu dai can, cdt va cap chang. Cong

SR

thae (16.4) la cong thdc xdce dinh chidu dai nhé nhat caa cot,

3. Tinh cap chang

Hinh 16.3, a la so dd hinh chiéu bang cla cdc cdp chang. Goi H la téng cdc lue
naAm ngang tdc dung theo phudng cia cin ma copt budm phai chiu va truyén cho
cac cap chang. Luc A bac gbm luc gié va lue kéo 1én nhit cla palang nang cin do
trong lugng can va trong lugng vt nang cung thigt b treo vat.

Gia su ot duge ching béi n agi cap (n = 4 + 12 va thuong ] 36 chan), cac
sl cdp cd dudng kinh va chigu dai nhu nhaw. Lay mat cit I-1 di qua tam O va
vudng goc vdi phuong caa can {(hinh 16.3, a) thi luc H phan b6 lan bon sgi cdp &
mot bén caa I-11a 8, S,. S, S, Trong trudong hgp tdng quat, 6 sgi edp chiu lyc
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la n/2 va luc cang cac cdp ndy la S = 1 + n/2).

Day 14 mét hé lyc khong gian giao nhau d mér digm. D€ tim dude lve cang cla
cdc vAp ta phai gia thist do dan dai caa cac cap chiu lye trong mat phing nam
ngang v chidu lén phuing caa can |3 bang nhau.

Hinh 16.3, 50 do tinh cap chang:
a) Hinh chi€u biing; b) Hinh chidu ding mot soi cip v do dan dai coa no.

Al
a . v * - N . " I o - ! P
D¢ dan dai cua cap la A/, chiéu 1én mat phang ng?ll ngang la Al" = 253/? (hinh
cosﬁi.do&"z-l véi o, 14 gde giita syl

cap thu i va phuong cua can trong mat phang ngang. Nhu vay theo gia thist trén

ta co:

16.3, b} va AL™ chidu len phuong cla can sé la

al, Al, Al
= = . m m—— (16.4)
cosfeosa;  cosffeosu, cosficosa,
. SiLca n
Vi Al = “EF i=1= 45 ,vdi L, vi EF la chidu dai va d6 cdng cia mdi sgi
cdp, nén bidu thiuc (16.4) cd th& viét dudi dang:
5, 5, S, R
= = ... = ,vO0ii =1 + — (16.5)
cosa, Cosq, oS, 2

Lap phuong trinh can baAng luc trong mat phang ngang, theo phuong cia can
ta co:
n/2

H =3 5 cosfl cosx, {(16.6)
=1
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Tit ¢16.5) ta rit ede lye cang eap

cia soi thd hai dén sdi thy 9 theo S,
Lo |‘51 » n
tactd 8§ = —— cose, vai 1 =2 = -

! COsG | ! 2

va thay ching vao (16.6) ta co-

cosd w2 .
H =285, ¥ oeosTa;
COosE | i=1
hay
) H cosa,
S, = . . (16.7)
cas n2
>, cosa,

Bang cach tinh tuong ty la cd thé

tinh duge ldc cang ¢la cdac sgi cap
khac va cd thé viét mot cach tong

quat hyc cang cap chang nhu sau:

H
S, = Ry
cosf
Cosc, Hinh 16,4, HG thé bang betong.
vir] h = —— 116.8)

we N

-

Y cosa,
1=1

Luc cang cla s0i cdp thi i sé 1a ldn nhdt néu phuong cda ¢an trung véi phuong

etia sgi cap nay, tdc o = 0. va nhu véy ta tinh duoc luc cang cdp 16n nhét
H 1
Smax = : kmax voi kmax = - (16.9)
cosf oo
2 costw;

=1

I1& a6 k., phu thudc vao 50 cap chang nhu sau:

568 cap chang 4 6 8 i0 12
k 1,1 0,667 0.5 0,4 0,333

mnax

Cap chiang duge chon theo phuong phap da trinh bay o phan I vai luc cang cap
lén nhat xdc dinh theo {16.9 va hé 36 an toan khong nhd hon 3,5

Cap ching duge ¢6 dinh dudi mat dit bang nhidu cach. Cd thé dung hd thé 1,
trong hé c¢d d§ kh&i hétong 4 vai khung thép 2 thinh 16.4}. Nhuge diém ciaa loai
nay 1a tdn cong lam d4i, 46 béténg va khdi béténg dé phi sau khi théo d& cin truc.
Trong nhigu trudng hgp nguti ta cf thé dung coc gan trén khung thép va khung
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thép cd dé didt hode dit cac tim bétomg,

cdc k&t clu thép v.v.. Hién nay cach cd

dinh dau cap chang béng vit cam sau
xudng ddt thinh 16.5) duge dung kha phd
bign. Cac két cdu o6 dinh dau cap dudi dat
déu phai duge tinh vdi lyc cang cap ldn
nhat va hé s0 vugt tai it nhde 1a 1.3

§16.2. CAN TRUC COT BUOM

' ~ r ’
KIEU CHAN CUNG

S0 db cdu tao cua cAn truc cot buam
ki€u chan cing cho & hinh 166 Can truc
gom cot 4 duge git § vi tri thang ding nhé
cdc thanh gidng xién 3 va cac thanh giang
ngang £ tao thanh hé k&t cdu khong gian
cing vung. Cdu thanh giang ngang 2 duge
dat vudng gde vdi nhau trén mat phing
ngang. Toan bd cln truc dat trén ¢ tua . Can
duge neoa va thay déi gde nghiéng can nho
palang nang can & Cidc rg ciu cua can true

duge dat ngoai cén truc.

Do cot duge giit bing cac thanh giang cuing
va khong ed cap chang nén loai can truc nay cd
chigu dai can 16n hon chiéu dai cot 1,5 - 2 lan
dé o6 thé ting chidu cao nang va tam vdi. Tuy
nhién do ¢6 cdac thanh giing xién ma cin truc
khong quay dude toan vong. (rde quay cda can
tryc trong pham vi ldn nhan la 240 - 2700 Ké&t
cdu cac goi tua cia edt, vi tri ddl cic LU, co ciu
quay va cach mac cap ecla can tryc col buom
ki€u chan cing cung gidng nhu cda can truc

cap chang di trinh bay ¢ trén.

Can truc oot buém ki€u chan cing duge ché
tac vl tal trong nang 5 - 40 ¢, tdm vdi dén 70 m
va chiéu cao ning dén 50 m. Tinh todan loai cén
tryc nay khong od gi dac bist.

12
@&\ /

TR
s R

’

Hinh 16-5. C& dinh dau cap
chiang bang vil,

AV

—
AN L AN AT

[inh 16.6. Can truc cot bubm kifu
chan cung:
1. d¢ wga; 2- thanh gidng ngany;
3- thanh giing xien; 4- cou 5 goi
tga rén cla cot O- palang nang
ciny 7- wing 8- palang nang van
9. vong quay.



Chuong 17

CAN TRUC QUAY TiNH TAI

Can truc quay tinh tai la loai céan truc kifu chn, dat ¢é dinh & mét chd. Cac
chuy&n déng chinh cia cln truc gom nang ha vat vi quay. Can truc co thé cd tam
voi khong d8i hoac thay déi. Trong truong hgp can truc cd tam véi thay ddi thi co

thém ca cAu thay 46i tAm vdi.

Can truc quay tinh tai duge sit dung phd bién d€ x€p d& trén 616 tai, cac toa
tau hoda, trong cac xudng co khi ché tao va sta chila, trén cong trudng xiy dung,

V.V,

Theo két cdu ed hai loai: cln truc cét quay va can

truc cot ¢d dinh.

§17.1. CAN TRUC COT QuUAY

Dac difm cta loai cian truc nay 1a két cauw thép cha
cAn truc quay trong cdc g8 tua cd dinh trén nén va
vao k&t ciu elda toa nha. DE tidt kiém dién tich lam
viée, cac gdi tua thudng dat sat tudng hoac sat cdc cft
¢ dinh ctta nha xudng. Can truc c6t quay c6 tdm vai
kheng d8i (hinh 17.2) phuc vu viéc nang ha va véan
chuyén hang trén mot cung tron cd ban kinh bang tam

véi clia clin truc. Dién tich phuc vu cla
cAn truc cOt quay cd tAm v@i thay déi
(hinh 17.1) 12 mét hinh vanh khan gi6i
han bdi goc quay clia cln truc, cdc han
kinh quay la tAm v&i 16n nhat va nhd
nh&t cua can truc. Leai cin truc nay
thugng diung phuong phap thay déi tam
vdi bang xe con di chuyé&n trén cin nam
ngang. Can truc cdt quay cod tam vdi
thay ddi thudng dung palang dién cd co
cdu di chuyén chay trén ray treo chit 1
gAn trén cin dé€ thuc hién cdc chuyén
dong nang ha vat va thay d8i tam véi.

Hinh 37.1. Cin truc cdt
yuay co tam véi thay ddi

»
.

-.-11-_{_“\ 3

Hinh 17.2. Can 1ruc ¢ol quay
¢ 1dm vér khong doi:
1- goi tua (rén va dudi; 2-
3- thanh glang cung: 4- palang nang vau
3- can; 6 o ciu quay,

cd clu nang,



Can truc cot quay loal nhd thudng dung palang xich kéo tay va co cau gquay
cing dan dong biang tay hoisc khong co ca cdu quay. Trong truamg hop khéng cd co
cdu quay, can truc quay duge nhd cong nhan tac dong truc tiép lén vat nang hoac

kéo day budc & dau can

Co c&u quay dan déng mdy cua
can truc oot quay thuong dat bin ngond
van truc va truyén luce hang cac ba
truyén hanh rang chinh 1720 hoac
bang ma sat giua cap va vbng quay
gan trén cot (hinh i7.5)

Co cu nang cia cdn truc oot quay
13 mot (i dién dao chido va cd tha Qi
trén két cdu thep cua can true hose

dat ngoai can truc.

7am quay

Hinh 173 o ciu quay din dong bing

Jday cap:
[- dony co dicn; 2- hop gidm 10¢:

J-ovong quay trén <ol 4- lang; 5- cap.

Cac gdi tua etla can true oot guayv phai duge d:’,‘n- déng taAm theo phuong thiang
ding vi néu c¢d do léch [fm thi momen can quay sé rdt lon. Goi tua trén thuong la
& d& con gii tya dudi la 3 do-chan K&t riu nay cho phép xac dinh ecac phan lve
tai cac géi tya mdt cAch dé dang theo =4 dé tinh dinh Cac phan lyc nay co thé xac

- dinh bang phuang phap gidl tich hoac phuang phap db thi.

Néu ¢ cdu nanyg Juge Jdot tpén kot edu thép caa can true (hinh 17.4,a) thi cac
lde bén ngoai tac dung [én kit cau gy ra phin lde ¢ gdi tya la trong lugng vat
nang € va trong lugng két cau thep cung cac ¢d cdu (. ma tong hdp luc cita ching
la R, Vi R va cde phan loe wal gol taa A va B ophal giac nhau tai moét diém nén

phan lic & gdi tua tai g61 B phai nam trén dudng thang BO véai O la diém giao

yl

1Y

He gal® cooM
q—r§~¢‘ (R mmmrem i

= / //,
1s
J_ /
B ’
-+ %f: |
B G

Hinh 17.4. S0 d0 din trye ¢6t quay;
a) Co cau nang dal trén cin true: by Co cdu ndng dat npoai ¢in tryc
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nhau gida phuong tic dung cia K va H . Phan tich lue i theo cdc phuong trén ta
nhan duge IT, vi B. Tiép tuc phan tich luc B theo phugng ngang va phuong thing
ding ta nhan duge V|, vi |, ixem hinh 174.2). Ta dé diang nhan thdy ciac phan
luc ngang T, va H, bang nhau va nguoe chiéu nhau khi tdng hop lye R tac dung
theo phuong thang dung.

Trong fruitng hop co cdu nang dat ngoai cAn truc ma cu thé |a cip nang dugc
vat qua puly ddi huong cap dat phia trén can truc (puly nay cing quay duge thea
cian truc) thi tde bén ngoai tao nén cac phan lyc tai cac goi t1a G, @ vA S vaoi 8
Ia lyc cang coa cap nang vat thinh 174, by, Trong trudng hap nay tong hop lye
B =0G+8+3 tac dung thee mot gée nghiéng so voi phuong thing ding. Phan
tich A thanh H, va B vai I, tac dung theo phudng ngang va B tic dung theo
phuong BO va tiép tue phan tich lye B thanh H |, va V. Ta nhan dugc da giac lue
vdi cac phan lue ean timy H . Hy va V), nhu ¢ hinh 174, b, O day cdc phan lye
ngang H , vi Hy ngude chidu nhau nhlmﬁ khéng bang nhau.

Bang phucong phap giai tich ta cing dé& dang xac dinh duge cae phan lyc. Trén
so 48 hinh 174, a ta co:

M, = Re - Hhi =0
SMy = Re - IH\h =0

Sy=R-V, =10

Goi tua trén chiu
phan hic nam ngang nén
thuirng 1a 8 d3. O da nay

co thé dung ma sat trugt i > N
thinh 17.5,a) hoac ma sAat : S
lan (hinh 17.5, by Vo ¥ .5 T
ngoai cua o duge gan d

cing vao tuing hoac ket

cau chiu lye cta nha

xudng.

Dé bu tru db sai léch

do lap dat vd ngoild, ¢ lan

Hinh 17.5. (361 tua trén cba cin tree ol quay:

thuong dung loai long ) 6 truat: by © lan
ay C i an.

cau LU lua.

O trén duge tinh toan vai phan Iyc H,. Phan dau cot chiu udn va duge tinh
cha cic mat cat g-a va 6-b vai cdc mémen udn M.m = H, .m va M., =H, n {hinh
17.5}.



Vo ngoedi cia § trén l& mot kbt
cfiu dic ho#ic han. K&t cfu han
cta vd § (binh 17.6) gdm 4§ 2 lién
k&t véi phhn chju Iyc cda nha
xudng bAng bulong 3, cdc thanh
thép gdéc 1 vA § cd mot ddu han
vdi d6 2, cdn dAu kia han v8i vo 8
trén 4. Noi Iuc trong cdc thanh
thép gée I, 5 vA phan lyc tai cde
bulong 3 phu thudc vao vi tri ciua
cAn tic géc quay ¢ cha cln truc.
Thuc t€ cac thanh thép goc I, 5
néi cing voi d€ 2 va vé 4 tao
thanh hé siéu tinh song ta cd thé
coi chung ndi khSp voi nhau, cic
thanh I, 5 chi chiu luc kéo nén va dé

Hinh 17.6. K&t ciu g6i dd trén.

dang tinh duge ndi lyc chia cac thanh I, 5 dudi tdc dung cta phan luc H A tal moi
vi tr{ cda cln. Phan luc 16n nhdt diung d€ tinh buldng tai B duge xée¢ dinh bang
cach lfy moémen tai A va phan luc H', & vi tri vubng géc vdi OA (hinh 17.6).

H,,

Vay luc d€ tinh bulong la

G6i tya dudi cda cln truc chiu phan luc ngang Hy va phan luc thng ddng V,
nén né gdm cdc 6 dd va ¢ chan (hinh 17.7). Loai 6 lan (hinh 17.7, b) duge sit dung
ph8 bién han. O do thuing dung loai long cAu ty lya va phin tua cta § chan cing
¢6 hinh cau d&€ khong dnh hudng dén qua trinh lam viéc cia § chan. Ngoai ra phan

[T LY
B e

Hinh 17.7. G&i tya dudi cha Lhn tryc cHt quay:
a) O truoy; b) O lan.
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ar

dd hinh cau cia d chan cd ban kinh sao cho tam cia ng trung véi tAm cta long
cau ty lya trén 8 d@ (hinh 17.7. b). Vi tdc dé quay cla cAn truc rdt cham nén 8 do
va 6 chan ddge tinh vdi tai trong tinh bang cac phan luc Hy va V. Phan dubi cia
¢Ot chiu udn va nén va dudge tinh todin cho cdc mat cat a-a va b-b.

Tinh toan co cdu nadng vAt. co cdu quay, co cfu thay d8i tAm véi bing di
chuyén xe con trén cAn nam ngang va két cdu thép cia cin truc khéng ¢ g dac
hiét.

§ 17.2. CAN TRUC COT CO DINH

Can truc gquay tinh tai od cdt cd dinh
cung dude ché tao véi tAm véi khang ddi
hoac thay d6i. CAn truc cét c¢d dinh cg tAm
vdi thay déi (hinh 17.8) thudng ding
phudng phap thay ddi tAm vdi bing cach
ning ha cin va cde cg clu cua can true
thuong dat trén phan quay. Cdc co cdu cia
cadn truc cdt ¢ dinh cing tuong tu nhu cla
can truc cot quay va cd thé dan dong bang
tay hoac bang may

Phéan két cdu chiu lue cia can true ¢ot
cd dinh thinh 17.9,a) gbm cot § dat ¢d dinh
trén d&€ cot 3. DE cdi 3 duge dat trén nén
mong bétdng I va lien két vdi nén bang
cdc buldmg 2. Phan k& cfu thdép 7 cua c¢in
tryc tua trén odt 5 bang cac gdi tya 4 va

6. G6i tya trén 6 chiu cdc phan lue ngang
va thang ding nén 13 § 48-chan. G8i tua
dudi chi chiu phan luc ngang nén két cfiu

Hinh 17.8. Can truc cat ¢d dinh ca
tim voi thay déi.

cla no la mot & da.

Cic phan e ngang H,, Hy va phadn luc thang ding V dudc xic dinh bing
phuong phap giai tich hoac dé thi gitng nhu d6i vai cn trice cot quay
Gb + Qa

H =H =
' A

V=9 +0C,

trong dd: §, G - trong lugng vat ndng va trong lugng phan quay clia cin truc
cung cac co clu trén ng,

h - khodng cach gita hai goi tua;

o, b - cac cdanh tay don cia luc @ va G.
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Nhu viy phan khong quay
cva can truc la oft 5, dé 3 cing
ciac bulong 2 lién k&t védi mdng
1. Mdung cua can true duge tinh
toAn vai tai trong thang ding V
vi moémen do trong luang vat

ning va can truce M = Qa + Gb.

Dé giam mémen tiac dung
lén phin khéng gquay cda can
truc ngudi ta ding doi trong
can bang vai trong lugng két
cidu thép va mét phan trong
lugng vat nang thinh 17.9b)
Trong luwong déi trong duoge
chon sao cho khi cd tai trong
ndng danh nghia @ thi momen
tai M| bang mémen M, vé phia
ddi trong khi khéng tai thinh
17.9,b):

M, =Qa+ Gb- 0

M, = G, - Gb,
voi M, = M, thi:

Qn
Gb + —
2

=
1

o

G, = -

Goi tua trén cua cln truc
cdt cd dinh {(chiu phan [uc
ngang va phan lyc thing ding)
134 & d& - chan nén nd cd két
cdu tuong tu nhu gdi tua dudi

Hinh 17.9. So do cin true cot ¢d dinh:
a) Khomg céd doi wong; by CH doi trong.

cia can truc cat quay. GOi tya nay c¢d thé dung ma sat truot (hinh 17.10,a) hoac

ma sit lan {hmh 17.10,b). Phan vé ngoai cia gol tua trén c6 lien két cung véi két

cdu thép can truc va duge thuc hign dudi dang mdt dim ngang. Co hai phuong an

lién két (hinh 17.10,a).

Phuong an 1 dung daj Gc ép chat thanh bén cia k&t cdu thép vao dau dam

ngang co ngong truc duge tién ren. Phuong an 1T dung hulong dé git. Go6i tya trén

vii cac 8 lan dude dung phé bién hon.

Do gdi tua trén chiu phan luc ngang H va phan lue thing ding V ma vo géi

(dam ngang) chiu uén trong ci hai mat phiang. Do d¢ phai ki€m tra dam ngang tai

3uUu



Y s - - " I 0 = -
tiét dién gilla dam voi momen uon trong mat phang ngang M, = 4 va moémen

Vi,

udbn trong mat phing thiang ding M_, = «xem hinh 17.10,a). Ung suat lan

nhat & tift dign gita dAm ngang 13 8 diém I va 2 tai diém [ - iing sudt kdo oy,

va tai di€m 2 - dng sudl nén a .t Gia tri tuyol déi caa o, va ¢, tai di€m 7 va
-

khéng bang nhau vi tiét dién khong ddi x¥ng qua truc ndm ngang cta nd.

- Digm 1: = L Loy = e

5

Hinh 17.10. Goi tua ren cia c"aln truc ¢ot ¢o dinh:
4y O trust; b)Y O lan.
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b M izl

s L’
- Diém 2: T = - . Loy = "

of J

\ x

Thoéng thuong, dng sudt nguy hiém ddi vai diam ngang la dng sudt kéo (cd gia
tri ldn hon). Tong ung suac kéo & diem I la: vy = o, + oy = [u].

Do g6 tira dudi cai ehiu phan luc ngang nén ndé duge thue hién dudi dang banh
tua ty lén cbt va quay quanh chdt cé dinh trén cie vanh thép (hinh 17.11,a,b) hodc
dudi dang nhiéu con lan chay traong eac vong ray thinh 17.11,c). Loai g6i tua dudi
véi hai banh tya thinh 17.1%,a) chi dung cho cin truc oot cd dinh khéng ed dai
trong vi loai nay od phan ldc ngang ¢ goi tua dudi ludn tiac dung theo mét chigu
khéng phu thudc vao trang thai cd tai hay khéng cd tai caa can true. G6i tua dudi
vai bén banh twya (hinh 17 11,b) duge dung cho can truc 6t of dinh co d6i trong vi
phan luc ngang cua g6i tua dudi co thé thay doi chigu tac dung khi trong lugng
vat nang thay doi. Goi tua dudi vdi nhidu con lan chay trong ciae vong ray phia
ngeai va phia trong (hinh 17.11,¢) duge dung cho cin truc c6t c6 dinh o6 tai trong
nang lon. Doi khi truc cdc con lan duge lién két véi nhau bang vong kep dé giu
khoang cach khong déi giva chung.

Tai trong tinh tedn tic dung Ién mot banh tua vdi phan lye ngang tai goi tua
du6i H, la (hinh 17.11,b):

H
No=

2eoscey

Hinh 17.11. Goi tda dudi cad cin Arue oot ¢ dinh;
a) Logi hai binh tgas b)) Leal kdn hanh tea: ¢) Loat nhicu con lan,
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Banh tua va phian cot tiép xuc vdi né dudge tinh theo Ung sudt tidp xic.

Dé& xac dinh tai trong tac dung lén con lan cia gdi tua dudi voi nhiéu con lan
ta phai giai hé siéu tinh nhigu bac. T} don gidn ta gid thiét tai trong tac dung lén
eide con lan phan bd theo guy luat:

N = Nyeosa,
trong do: N, - tai trong tac dung lén con lan thyd x;
tai trong tdac dung 1&n con lan nam J truc d6i xding cia mat cat (xem
hinh 17.11,0;
a, - goc gita N va N|.
Chigu tdt ca cic luc lén phuong tac dung cua Hy;:

Hyp = N/ + 2¥Nosa, = N + 2N]Ecuszcxx.

Vay:
H
. 13
No=—— -
1 + 2 cos
Tai trong tinh toan tdc dung [én con lan N} = N A& vdi & = 1,25 Ja hé s0 ké

dén kha nang x6 léch cha cac con lan va dé khong chinh xac eda quy luat phan bo
tai trong ma ta gia thiét o trén. Theo N ta tinh Ung sudt tiép xic cho con lan va
cof.

Cot cha can truc thudng duge ché tao bang phuwang phap rén tir thép Cr4 hoac
bang thép éng day. d trén o6 han ngéng truc ren. Tri s6 xudt phat dé tinh cot 1a
H o Vi V2 chiéu cao cot A, Cac tigl dién caa cdt chiu (dng sual nén va uin, Tiél
dien nguy hiém I-1 cda ¢0t ¢d momen udn ldn nhat M= H 4. Ngodi tict di¢n
I[-1 can phai ki€m tra tai cdc ti€t dién x - x va tiét dién rai ngdng trye trén 11-11

thinh 17.12). Vi mdmen uén cia ¢ét giam dién theo hudng lén dinh cot nén dé cot

Vmux
"
Tl
i :
S
< JT 1=
- v,
I
Hinh 17.12. Cot c6 dinh. Hinh 17.13. D& o
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nhe hon ta thudng lam cot co dang hinh non cut. Phan chan cot ldp véi d€ bt cing

. 1 .
lam cd dang hinh ndn cut védi dé nghiéng thuong 14y la 10 € giam bat bé mat,

0
gia cong 6 lap chan cot, trong 16 d bé can khoét vanh réng ¢o chigu cuo hy, = (0,3
+ 0,4} (hinh 17.12). Chan oot duge ki¢m tra theo Ung suat diap do mémen lat
M, = H  h vaphan lue V _ gay ra

bé cot thinh 17.13) la két cdu duc hoae han co cac chén d& bat vai bulong nen.
Tai trong tinh todn tac dung lén dé edt 1a M va H .
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Chuong 18

CAN TRUC THAP

§18.1. KHAI NIEM CHUNG

Can truc thap [a leai can truc cd mat than thap thuang cao tir 36 dén 75m hoac
cao hon nita «dén 100m). Phia trén gan dinh thap o6 gin can dai tit 12 dé&n 50m,
déi khi dén 70m, bang chét ban 18. Mot dau cin cdn lai duge trea bang chip hoac
thanh kéo di qua dinh thap ¥ét cau chung c¢la cin truc thap gém hai phan: phan
quay va phaAn khong quay. Trén phan quay bs tri cdc ¢0 cfiu cong tdc nhu: toi nang
vat, 180 nang can, tdi kéo xe con, cd cdu guay, doi trong, trang thidt bj dién va cac
thiét bi an toan.

Phan khéng quay cd thd duge diat ¢ dinh trén nén hodc ¢d kha nang di chuyén
trén dudng ray nhd co cdu di chuyén. Tédt ca cac co cdu cin true duge didu khién
tit cabin treo & trén cac gan dinh thap.

Do ¢6 chitu cao nang va tam vdi lén, khoang khong giun phuc vu rong nhd cac
chuyén ddng nang ha vat, thay doi tam v@i, quay toan vong va dich chuyén toin
bd may ma can truc thap duoc s dung rong rai trong xay lip cdc cong trinh xiy
dyng dan dung, xdy dung cOong nghiép hoac dung d€ béce d9, van chuyfn hang hda,

cdu kién, vaAt lidu trén cic kho bai

Tuy nhién do k&t edu phdc tap, thap cao va nang, ton kém trong viéc thao dg,
lap dung, di chuyén, chuian bi mat bing nén cin truc thap chi nén sit dung & nui
cd khai lugng xay lap tuvong déi 1on, va khi st dung can truc ty hanh la khong kinh
t& hoac khéng cd khi nang dip Ung duge yéu chu cua cong viée Do tinh chit lam
viée cia cAn truc thap la ludn thay d6i dia di€ém nén chung thutong duge thiét k&
sao cho dé thio da, dung lip va vin chuyén hoiac cd kha nang tyg dung va duge di
chuyén trén dudmg dudi dang té hop toan may. Ditu nay cho phép giam chi phi va
thisi gian dyng lap can true.

Thuang cin truc thap duge ché tan ca sie nang tit 1 dén 124, ca biét dén 75t.
Momen tai dat dén 350tm, tam vdi tir 8 dén H0m, chid¢u cuo nang dén 100m hoac
hon niaa. Do cd chiéu cao nang 16n nén tdc do nang nam trong khoang 0,32 - 2 m/s
va ¢f thé thay dfi tdc do thea edp hoge vH cdp.

Téc do nang ha vat d¢ digu chinh hang = 0,08 m/s. Téc dé quay 0,3-1 vg/ph.
Th#i gian thay d6i tAm véai tie 25 dén 100 5. Toe d6 di chuy&n xe con 0,2 - 1m/s,
di chuy&n can true 0,2-0,63 m/'s.
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Cd thé phén loai can truc thap theo nhiéu cach khde nhau. Theo cong dung ¢
cac loai sau

- C&n truc thap cd cdng dung chung dung trong xiy dung dan dung va mat
pban trong xay dung cong nghiép. Loal nay «d ménien tai tic 4 dén 160t sic nang
0,4- 8t. Chitu cao ning 12- 100m. tam v&i 1dn nhat 10-30m. Dé xay dung nha bang
phuong phap 1&p ghép tdm hoac khdi bétang, con o6 cac ran true thap cd suc ndng
dén 12t v& momen tai 40-250rm.

- Can truc thap d€ xay dung cac céng trinh co do cao lén (can truc thap tu
nang) Loai nay ¢ moHmen tai L 30 dén 250tm, doi khi dén 500tm. Sic nang @
tAm vai i0n nhdt 2.1t & tam vdi cho nhat dén 12t, ¢o thé dén 20t, Tam vai dat
20-50m, d6i khi dén 70m  Chidu cao ning 50- 100m, ¢d thé deén 260m.

- Can truc thip chuyén dung trong xay dung cang nghiép. Loai niy c¢é mdémen
tai dat dén 600tm, ca biét 1500tm Sdc nang 2-75t Tam véi lon nhat 20-40m.

Theo phuong phap lap dat tai hién truing co the chia ra: can truc thap di
chuy€n trén ray, can truc thdap dat ¢6 dinh va can truc thdp tu nang. Can truc thap
dat ¢6 dinh co chan thap gan lién vl nén hoar wea trén nén théng qua bé dd hoac
cde goi tya ob dinh. Can true thap ty nang co thé nam ngeai hode trong ¢dng trinh,
thdp duge tu ndi dai dé tang dO cac nang theo sy phdi trién chidu cao cua cong
trinh, khi thdap ¢d dd cao 10n, nd duge neo vai cong rinh d¢ tung dn dinh va tang
kha nang chiu luec ngang Vdi can truc thap ty nang dat trén eéng trinh zay dung,
khi lam viée s& tu nang toan bd chn truc thee chidu cao cong trinh. Toan bo {ai
trong can truc duge truyén xuéng ~dng toinh.

Theo dac diém lam viée cda thap co can true thap loai thip quay va loai thap
khéng quay O loai thap quay. toan bo thap va co cau duge dat trén ban quay. Ban
quay tua trén thiét by tua quay dat trén khung di chuyén. Khi quay, taan bé ban
quay quay cung vai thdap. O loai thap khong quay, phin quay dat trén dau thap.
Khi quay chi ed can, Jau thap, déi trong va cde co cAu dat trén do quay.

Theo phuong phap thay d8i tam vdi chia ra: c¢an true thap véi can nang ha va
can truc thdp voi ciin natn ngang o xe con di chuyfn trén ean dé thay d6i tAm
vai, Can kidu nang ha cd két cdu nhe va chiéu cao ning 1én hen so vil loai can
nam ngang. 'An nam ngang c¢6 két cAu nang hon nhung do thay déi tam véi bang
xe con nén dé cao nang va téc do dich chuyén ngang caa vat la on dinh, dac biét
la cd thé dua mde treo tién gan sat thin thap nén tang duge khéng gian phuc vu
clla can truc.

§18.2. CAU TAO CAN TRUC THAP

Nhu da néu & trén, can truc thip ¢ nhidu dang khae nhau, tuy nhién co thé

x&p v& hal dang cd ban sau:
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- loai thap quay vdi cin nang ha hoac cin nam ngang thay d6i tam voi bang
di chuyén xe con,

- loai thap e¢d dinh vdi can ndm ngang, thay ddi tAm véi bing di chuyén xe con,
doi khi thay d&i tAm vdi bang nang ha can.

Bén canh hai loai trén con cd cidn truc thap tv ning duge xép vao nhdm riéng.

Ngay nay, nhigu nha ché tao da tao ra cdc can truc thap cd cdu tao theo hudng
modun hda theo cum. Tuy theo cdch su dung va bo tri cdc cum ma ta o6 can true
thap tu nang dat ¢d dinh hay can truc ¢d dinh hoac cé khd nang di chuyén trén
ray khéng cd ca cdu tu nang d¢ xay dung cic cong trinh ¢d dd cao trung binh va
thiap. Thev hudng nay cho phép ch€ tao hang loat cdc cum may ed chiat luong cao,
gid thanh thép, tién lgi trong thay thé swa chita,

1. Can truc thap loai thap quay

Phan 16n can truc loai nay s¥ dung phudng phap thay d6i tAm véi bing cach
niang ha cin. Cdu tao chung dudc mod ta trén hinh 18.1,a.
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Hinh 18.1. Cin truc thiap loal thap quay:
a) Cdu tao chung; by Khung di chuvén din true,
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Can truc bao gom khung di chuyén I di chuyén trén ray nho co ciu di chuyén
2. Ban quay 3 tya trén thi&t bi tva quay 4 va quay xung quanh truc quay cia may
nh co c&u quay bd trl trén ban quay. Trér ban quay cén b8 tri thap 5, d6i trong
6 cung co cfu nAng vat 7, ndng cin 8 va trang thiét bi dién. Chn 9 duge ndi maot
dau véi than thap bang khap ban It /0, cdn mit dau duos treo bdi cdp neo 11 vong
qua cum puly ddi hudng 12 bé tri trén dinh thap. Cdp neo duge néi véi cum puly
di déng cta palang nang ha can 13. Cum puly ¢o dinh cia palang nang ha can duge
nec vdi ban quay nh& hé thdng thanh giang 4. Vat nang duge niang, ha nhd cdp
nAng vat 15 véng qua dinh thdp va di xuéng tdi nang vat dat ¢ ban quay. Thap
duge ddng trén ban quay nhd chdét ban 18 va hé thong thanh giang 16. Q mot s6
cin truc chan thap dude gin léch tam, hoi l4i vé phia sau so v8i dutng truc ding
cda thdp va cao hon so vdi mat bang cda ban quay Két ciu kiSu nay dam bao &
trang thdi van chuyén trén dddng (lac nay thap duge gap xzudng d tu th€ nim
ngang), thap va ban quay cd cao d¢ tuong dudng nhau, do vay gidAm dudc chiéu cao
van chuyén. Viéc chon chitu cao dinh thdp v& phia trén chét chan cin va do lach
cia dinh thap vé@ phia sau cda truc thap phu thuéc vac do l1én cda lye cing cdp
nang cin va sic bén cda thap. Thap thuing dude cdu tao tir thép gde hoac thép
dng han lai thanh dan, vdi tiét dign ngang than thap 14 hinh vudng hoac § mot s
cin truc nhd ¢d dang tam pgidc.

Than thap cd thé ch& tao tit doan Gng thép lign cd tigt dién tron. D& tién cho
viée van chuyé&n va ché tao, thdap duge chia ra nhidu doan va lién két voi nhau bang
bulong. VOi thap c¢ chigu cao lon, tiét dién thdap duoc thay ddi nho din theo tiung

e | R N

T v
P Ay ==

B

Hinh 18.2. Van chuyén va lip ddng ¢an truc thap loai thap quay..
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doan d€ tiét kiém vait lidu, giam trong lugng can true heac ¢d thé xdp long cde doan

thap van nhau.

Dé& dim bao vat nang khéng bi thay 461 d cao khi nang ha can, trén nhidu cin
irue, nguii ta s dung sg d6 méc cap lién hgp (xem §9.1 va hinh 9.4). Cg cdu nang
can khong chi dung 4¢ thay déi tim vdi ma nhiéu khi duge st dung d€ dung th:—’i}“}.
Khi dung thiap tu vi tri nam ngang sang thing ditnp, e nay cin dude ép sat vao
than thap thinh 18.2) Chon bdi suwdt palang nang cin ¢ trang thai dung lap phai
xudt phat tu lue kéo lon nhat khi bat diau dyung thdip do mdmen cua trong lugng
thap va can gay ra d6i vai chdt chan thap, Tuy nhién véi boi suft palang nay khi
nang ¢in se thita lre kéo va ghy cho cap chong b mén vi boi sudt qua 1dn. Do vay
g trang thai lam viée binh thuing tnang ha can), mdt 36 nhanh cdp duge loai bod
khéi palang. Bién phap nay duge chi ro trén hinh 18.3. Ca hai dau cap cda nhanh
cdp trén dude gan vdi dau ean. Mot dau cou cap co edu nang can duge géan véi ban
quay, con mdt diu cudn lén tang cudn cip cg cdu ning cin. Khi nang thap, s6
nhanh cdp lam viée 1A sau. Trang thii lam viée nang can cd hai nhanh. Trén mot
38 ¢dn true, <ie nhanh edap "thua” nay ¢on duge tinh toan xudt phat tu didu kién
cAn bang vdi mémen udn thdp ¢ trang thdii lam viée va cAc nhanh cédp nay duge goi
14 cde nhanh cap chéng ubn thap.

D& can trye co the di chuyén

~ N - s T — e
trén doan ray vong, cdc cum goi ==

tr
tua cua khung di chuyfn cd cau ﬁr"'"‘:—-j /{/,
tao dam bdo lac duoe quanh truc - / /
ding. Moi cum gdi tya o tir 1 dén / li - i
2 banh xe (hinh 13.1.b), cde cum ‘/ // 4
81 tua nay khéng gin truc tiép '/' /’%{{
vdi khung di chuvén ma thong qua = QL___L
han chan tua. Cace chan tya nay a} b)

cung cd kha nang lac dudge gquanh
Hinh 18.3. So do mac cdip nang chn vh dung thap:

truc ding. Nha cde chin tua nay e )
a) Cdp nang vat; b) Cap nang cin va dung thap.

co kha nang gap lai nén cd thé
thu nhé kich thude chigu ngang khi van chuyén may trén dutng. D€ ddm bao an
toan, giva cac chan tya nay duge lien két vdi nhau bang hé thaong thanh gidng. Khi
quay vong, cd thé thio hé théng giing cho hai chan tua

Trén ban quay ddi dién vdi thap od ba tri d6i trong. D&i trong ed thé duge chit
bang da dam trong thiung chida hoac bang cae khdi bétong, nhe dd cd thé thao roi
ra khoi ban quay khi van chuyén may hode thay déi trong lugng d6i trang dng vdi
tung trang thai lam viéc cha can true Can true thdp loai thip quay thudng duge
thiét k& sao cho ldp dung nhanh, don gidn va it tdn kém. Urinh tu dung lap duge
tién hanh nhu sau: ¢in true duge van chuyén dén vi tri méi nho xe van chuyén va
xe mooe mdt truc trong tu thé nam ngang (hinh 182.a). DHing cin truc khac nhéc
dau thap rii khei san xe. S8au khi cho xe van chuyén I rai di, ha dau thap ty 1én



bé d@ bAng cac thanh ta vet ké cao 0,6-0,7m hoac ty Ién cac thanh chéng 3. Palang
nang cin kéo nghiéng khung di chuyén lam hai banh trude cia khung di chuyén
cin truc ticp xdc¢ vdi dudng ray thinh 18.2,b). Kep chat hai banh truéc vao ray va
ti€p tuc kéo nghiéng khung di chuyén. Rut mooc ra. nhi cdp cua palang nang cén
dé ha khung di chuyén xuong cho dén khi hai banh con lai tidp xde vdi ray (hinh
18 Z,¢cj. Dat d&i trong lén ban quay va diung palang nang cin kdo thap va cin lén

vi tri thdng ding (hinh 18.2,d). Qua trinh thdao dd cdn truc xay ra ngudc lai.

LY 3
LA ~ o

2. Can truc thap loai thap ddng yén vdéi can nam
ngang <hinh lo.4

Loal ecan true nay con dude goi 1a cAn true thiap ddu quay. Trén khung di
chuyén I dal doan thidp cu 30 3 duge gidt bdi bén thanh chéng xién 2. Khung xe ¢o
thé di chuyén trén dusng thing hoae quay vong véi hai co cdu didn dong. Doan thap
trén 4 duce t4 hap bing cdc doan thap ngan co tiét dién nhd hon doan thap ca sd.
Phan dau quay 5 Lao gom dinh thdp. ¢An va can céngxén dudge tua trén dau thdp
¢ dinh thong qua vidng tua quay S Trén chn cingxdn co bd tri d6i trong 7 va co
cdu nang £. Can va cin congxon duge gan vii bé quay bang khép ban 1& 0 mét dau,
con mot dau
dude nea giit
b cdp neo 11
va 12. Cabin

va g cAu

quay duge bo
tri trén =an
da dat truc
tiép lén vong
tua guay. Xe
con omang vat
nang 9 duac
dich chuvén

trén can nam

ngang nho toi
kéo xe con i0.
O hai phia

dau can déu
ho tri han ché

hanh trinh va

v chan d& han i 2l S

ché duing di ha
Hinh "18.4. Cin true thap loai ddw quay - ¢in ndm ngang

chuyén ¢da xe ,
(Kletterkran 1530tm, FaJ. Walll vii Co.. Heilbronn BRD)
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con. P& dam bao 6n dinh cho toan bo can true, trén khung di chuy®n can bd tri dn
trong 13.

Can truc thap dédu quay - c¢dn nam ngang dude st dung nhigdu do ed nhidu uu
diém han so vai can true thap quay vai can nang ha. Can truc co d6 cing ving cao
hon Vat it bi ldc hon do chieu dal edp treo vat nho. Mat khac khi s dung cin truc
vdi cadn ning ha, d€ dua vat ndng vac cac toa dd ndm trong ving ¢é bdn kinh dng
vai tAm v6i nhd nhdt (viung chét), phal st dung co edu di chuyén d& dbi can truc
sang vi tri moi. Do tde do di chuyén can truc thap nhd (d€ ddm bao vat nang khi
treo trén cAp ¢ chiéu dai lén khong bi lde ngang nhiéu) nén thoi gian di chuyén
may lin, anh hudng dén nang sudt may. Loai cdn nam ngang cd thé dua xe con
vao gan sat than thap nén khong cd nhude diém nay. Cing xudt phat tit didu nay,
ma cd 10 can truc thap loai ddu quay - cAn nam ngang chi ed mat duge b8 tr1 co
cdu di chuyén. Khi xay dung cac cong trinh od chigu dai lon, bd tri hai clin truc cd
dinh vin kinh t& hun so v8i bd tri mét c¢an true di chuyén, vi & loai nay phai lap
dat dudng ray cuang nhu chi ph thai gian cho di chuy€a lon.

Uu diém cha can truc thap
loai thap gquay - cdn nang ha la
di chuyén va ty dung lap, thao
dé nhanh, don gian. Tuy nhién
ngay nay viée van chuyén toan
bd cian truc trong thanh phd o
trang thai té hgp khd thue
hién. Mat khace viée dung lap
can truc loai dau quay co thé

thue hién nhé cde cian truc 6to

d) e)

# d9 cao thdp sau do tang do
cao cin truc bang cach néi dai  Hinh 185, Ndi dai thip can truc loai dau quay.
thap (hinh 18.5).

Thap duge ndi dai nhi cde doan thap ndi. DAu tién doan thdp ndl duge nang
lén dé cac clia doan thdp ngoai (cdn goi la khung trugt) nhd co cdu nang vat (hinh
18.5,a), sau do duge treo vac ray trugt ngang thinh 18.5b)1 Dau quay cing doan
thap ngoai duge niang lén nhd cd cdu nang chuyén dung. Cdg cdu nay cd thé la
xylanh thay lyce hodc ding truyén démg co kbi nhu palang cdp. Doan thdp ngoai
dude nang lén theo sy dAn hudng cua than thap trong va nd sé tao ra khodng tréng
d¢ Tip doan thap néi (hinh 18.5,c). Trugt ngang doan thdp néi dd duge treo trén
ray vao vi tri trong long doan thap ngoai (hinh 18.5,d) sau d6 tié€n hanh lién két
doan thap ndi vdi than thap trong bang buldng (hinh 18.5e).

3. Can tryc thap tu néng

Khi xay lap cae céng trinh co dé cao lan 70- 150m hoac hon ndaa, phai dung can
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truc thap tu ndng. CAn truc thap tu nang
¢¢ két cdu cho phép tu nang do eao cla can
truc theo su phdl tri€n chitu cao cia céng
trinh, ngoai ra nd ed thé duge tva vao cong
trinh dang xdy dung nén dat duge chiéu cao
nang tuong doi 1én. Theo nguvén tae ty
nang cd thé chia can truc loai niv ra lam

hai nhém:

- can truc tv ndng nam ngoai cong
trinh, tang 40 cao bang cdch noi dai thap.
Chan thap dugc c¢é dinh trén nén. D¢ tang
do cing vitng va tang kha nang chiu luc
ngang, khi dé caa lén, thap duge kep vai
cong trinh & nhigu diém khac nhau doc theo
than thap:

cAn truc thdap leo san, toan bd cdn
truc ding trén cong trinh va tu nang theo
su phat trig€n chigu cac clia edng trinh. Tai
trong cla cén truc duge d6 bdi céong trinh

va truyén xudng hén.

C#u tao chung chaa can truc thap tu
nang bao gdéim thap o6 dinh (hinh 18.7}, dau
quay trén no lap can, congxdn dai frong,
cAc ¢d cdu edng tac cung trang by Jién.
Phan lon & cdac cin truc nay thay d6i tam
véi bang di chuydn xe con edp kdo trén cin
nam ngang. C4 biét o6 loai thay d&i tam vai
bang nang ha cAn. Can truc dug: diéu

~ .
a5 EE
100m

Hinh 18.6. Cin tryc thap ty ning
ndi dai thap td phia trén:
1- xe con c¢ap kéo: 2- ray vong voi co
ciu nang dé€ 14p rdp cdc chi L€l cha
doan thap ndi 3: 4- than thdp trong
dude ning lén nhd thit b nang thap;
5- than thap ngoai.

v

khi&n trong cabin, c¢ th€ digu khifn tit xa bang vo tuyén. D& thay ddi chitu cac

thap, phd -bién si dung ba phuung phap sau:

a) Ting chitu cao thip tir phia (rén bing cdc doan ngi

Doan thép ndi duge nang 1én vi wi lap rdp, sau dd duge noi véi dinh thap, phan
diu quay duge trugt trén doan thap néi nhd cd cdu nang vit hoidc mét co cdu
chuyén dung dugce trang bi trén may, c¢d thé la co khi heoac thiy lue (hinh 18.6).

Uu di€m cta phuong phdp nay li trong lugng ban thin phiin dude nang (dAu

quay) khang ddi va tuong dé6i nhd. Cd thé sd dung co cdu n4ng vat hoac nang cin

d& thuc hién cdc thao tde ndi dai thap va trugt dau guay. Cho phép kep chat thip
v3i eong trinh ngay ca khi tién hanh nang do cao can truc do phén thdp dudi luén

c6 dinh.

Nhuge digm la tdt cA cdc thao tdc khi nang chn truc déu dién ra @ da cao lén,
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gay nguy hidm ikhi thuc hién céng viée, bit budc phai trang bi métl cd edu ham nn
toan dé phong su cd, vi du khi diit cdp, toan bd phan duge nang eda can truc co
thé€ bi roi xudng. Chi phi cao vé& thai gian va nhan lde cho viéc nang dau thdp.

bh) Keo dai thdp nho ning doan thip ngoad

O can trae nay, thap duge cdu tao hao gom mét doan thap ngoai va than thap
trong. Gitta thap trong va doan thap ngoai ¢d kha nang trugt tudng déi vdi nhau.

Trinh tu néi dai thap co thé xem & hinh 185

Ngoai uu va nhuge diem da néu & phuvng phdp (a) thi muc do nguy hiém cla
phuang phap nay con lon hon khi thue hién cdac thao tdc ndi dai thdap d trén cao.
D& truyén lue ngang gitta cdc doan thap trong va ngoai, doi hai tai eae vi tri lién
k&t phai cd két cdu phu hgp, thudng ld s8ng trugl vA cac con lan dan huéng. Cac
con lan cd thé duce lien két cuing hoac lién k&l dan hoi. Cac cum con lan cd lién
k&t dan hdi che phép khae phue duge cie khe hd do sai s6 khi ché tao hoae lap rap.

c) NGi dai thdap tir phiv duwii

Thap cung voi dau quay duge nang tu dudi Jén nhd ban nang cd kha nang truct
bén trong
doan thap
long bén ngoai
thinh 18.7).
Sau khi dua

ban nang lén

dé cao  quy
dinh nhd heé
théng palang

cap va co ciu

nang thap,
tiéfn hanh dua

doan thap néi
vao dé& lien 6
két vdi than !

thdp trong.

Uu diém
cia phudng

o m

A
<

phap nay la

cang viée lap

rap va néang
thap duoe tidgn

Hinh 18.7. Can tryc thap tf nang - noi dai thap it hén dudi:
hanh ¢ dudi

1- ¢o cdu nang; 2- thiét bi wa quay; 3- ¢ cdn kéo x¢ con;

thdy nén an 4 can; §5- x¢ con cap kéo; 6- than thap trong duoc nal dai
toan hon so nho doan thidp néi 70 8- than (hdp ngoair Y- 101 ndng thdp.
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vai hai phuong phap trén. Cac cong tdc chudn bj cho viéc ndi dai thap cd thé tién
hanh dbng thai véi khi can true dang lam viéc nén rut ngan duge thai gian chét
cua may. Phan dinh thdp cd k&t ciiu nhd gon do phan ty nang bo tri & chan thap
nén ed cdu guay thuding cd céng sudt nho. Khang phai bo tri cd ¢du ham an toan
do néu xay ra sy e, vi dw: ditt cap thi can truc chi bi roi mét doan 19n nhdt bang
chigu dai doan thap noi.

Nhuge didm cta phudng phap niv 1A phai nang ci cin truc khi kéo dai thap.
Trong lugng nay thay d¢i theo do can cin thdp do dd oo cAu nang thap phai duoe
tinh todn vng voi mie tai lan nhit. Khi dat dé cao lan, thap pbhai kep vae cong
trinh. Co cdu kep nay phai eo két ¢du cho phép thap trugt duge theo phuong ding.

Ngoai ha phuong phap d¢ tang chicu dal ndi trén, hién nay Jd¢ xay dung cac
cong trinh ¢d dé cao yud ldn, ngudi 1 dunyg phudng phap nang toan bd cin trye
theo chiéu cao eong trinh Khi nay thap can true khong thay déi chiéu dai ma toan
bd ein true duge nang lén tan lugt (o ving
thap Ién tang cao hon Loal ¢in truc nay
gol la c¢Bn true leo san. foin bho tal rrang
cia ¢An truce dude truyén xudng cong rrinh,
vi vy vdi cn truc oo sic nang va tim vej
tuong déi 1an, vi du @ = 1 + Bt tam véi
lén hon 22m thi chi duge phép lam viéde
trén cac coHng trinh xay dung eo khung
bang thép. Qua trinh nang duge thue hién
nh¢ co cdu nang vat hoac mot eo ciu
chuyén dung (loat ¢g khi hoac thur lyci.

Tai trong thang dung va ngang duoc
truyén xuonhg cac gdi tua bao gquanh tha . .
. y\ . ,g ‘g N 1 _ P Hinh 18.8. Can tryc thip leo san,
va tir du xudng cong trinh (hinh 18.&: De
giam nhd luc ngang, ¢d thé tang khoang cich glita cac gdi. Can tryc thap leo san

vé nguyén tde co thé cho chidu cao nang la vo han,

be hidu ro hon can truc nay. hinh 159 md ta nguyén tae lam viée clda mdot loai
can true thap leo san do Phip ché rac. Can true thap MD175- B41B. Can truc nay
cd chidu cao nang 174m. Tam v¢l GOm. Sdae nang ldn nhat 10t S¢c nang d tam vai
16n nhat 1,1t. Lye tae duny thang Ging én cang trinh 65t Luc tde dung ngang 10t
khi cde got 4o thap trén san cach nhau 15m.

Can truc lam vide theo cac bude sau

1. Dyng lap can truc trén nén, tign hanh xdy dung nén mong va cac tang tu 1
dén 9.

2. Lap bé dd ¢ san tAng 4 va & Lap thiet bi ddy (bom va kich nang thay luc)
vao bé dir d tang 4, thdo thap khdyi mat nen.

3. Nang dan can truc !&én nho kich thdy lue, sau khi k&t thice qud trinh nang,
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khoa thap véi be do @
san tang 4 biang chat.

4. Ti#n hanh xay
dung tigp tu tang 10
dén tang 13, khi xay
xong tang 13, lap bea
d8 tha 3 vao tang 12
va chuyén thiét bi day
vé bé dd ting 8

5. Nang dan chan
true lén nhd kich thay
luc dén vi tri lam vide,
luc nay bé do thng 4
khéng chiu luc.

6. Xay dung tiép
tit tang 14 dén 17. Khi
da xong tang 17, doi
hé d6 s6 1 & tdng 4 lén
dat & tang 16 va
chuyén thidt b day lén
tang 12

Qua trinh nang
thap lai tiép tuc sau
khi da xidy dung duge
3 Lang tiép theo.
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MD175-B41B-POTAIN (Phap).

Hinh 18.9. Nguyén (ic 1y nang cda can truc thip leo san

Sau khi xay dung xong edng trinh, can true duge théo rgi thanh tiing phan va

ha xudng nhé téi nadng vat qua giéng ma can truc da leo lén.

§18.3. DAC DIEM TiNH TOAN CAN TRUC THAP

1. Yéu cau chung ddi vdéi can truc thap

Khi thist ké cAn true thap, phai dam bdo mot 0 yéu ciu sau

1. D€ tang d6 &n dinh cda cin truc khi mang tai thi trong tAm cha cin true

phai nam & vi tri thdp nhit trong dicu kion cho phép nhé bd tri két cdu hop ly va

ba tri thém déi trong & bén dudi.

2 Két cdu can truc cho phép oo the thay d6i chidu cao nAng 16n nhitl theo mue
do phét trign chidgu can cda cong trinh nho vide tang chigu dai thap (dung thap 1dng
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hodc doan thap ndil. Yéu cdu nay sé lam két cdu tré nén phue tap, do vay & mat
88 can truc loai méi ngudi ta bo qua yéu cau nay.

3. Ngusi lai can truc od ehd lam viée 166 ¢ vi tr1 dé quan siat. Thuan tign, don
gidn va chinh xac trong viéc diéu khign sy lam viéc cia cac cd cdu nho hoan thign
cac s 46 dién. D¢ thay dai tde dé nang trong pham vi réng co thé dung tdi nhisu
toc da hoac s dung cde phuong phap dicu khién da trinh bay ¢ $6.2. So db diéu
khién dién cho pheép cong nhan lar may k€t hgp cung mot lic nhigu chuyén dong
(ndng ha vat. di chuyén, quavs d& tang nang sudt nhd rat ngan thai gian lam viée
chu ky via may, Ngudi [ai khong (hé quan =it duge mol vi tri cia bai lap rdap nén
phat ed méi lien hé tat giva nguai 14 va eong nhan lap rap, mde tai. Diéu khién
tit xa la phuong phap hién dal va cd hiéu qua. O day dieu khién can true la cong
nhan dung tai vi tn lap rap. Phe bién nhat la két hgp gitta nguoi lai didu khién
chuyén déng co toe dd lon 0 eabin va cang nhan ddng tai chd lap rap digu khién
cac chuy&n dong od toe do thap. doi hai chinh xdc. Hién nay nhiéu can truc thap
con duge trang bj heé thong dien khien ty dong tU xa lam viée theo chuong trinh
da lap san.

4. D&l voi ean true di chuyén nén thidt k& eo khia nang quay vong Can truc
loai nhd dén 10tm od thé di chuy@n tvén dutsng nhd bé di chuyén banh l6p. Khi lam

vige, ¢An fruce loai nay dung vén va dage tda trén chan tya ciung.

5. Gidm nhe mue d¢ nang nhoc va rut ngan thai gian lap dung, van chuyén can
truc khi thay ddi dia di¢m lam viée, Viée van chuyén trén duong dbi hdi chigu dai
van chuyén khong qud lan (dai = 256m, ¢ao va réng = 4m) va dam bao cd thE quay

vong dudc.

6 An toan trong khi Jam viéc. 4m bio 6n dinh (khong bi lat) 8 trang thai lam
viéc va khong lam viec «Bii toan on dinh 322.1), DE dam bao an toan khi lam viée,
can truc thap phai duge trang bl cac thiét bl an toan sau

- Han ch$ mémen tadi (chya khong phai han ché€ tai trong nang), tu dong ngat
dong oo e edu nang khdi mach dien khi mamen tai vugt qua giégi han cho phép.
Co nghia 1a khi vat nang nang gua gicdi han cho phép ung véi mdi tam véi. Quan
hé gila tai trong nang cho phép va tam vdi duge bidu dién bang dudng dac tinh tai
trong. Phuong phap x4y dung dudng dac tnh tai treng duge trinh bay ¢ §22.2.

- Thiét bi han ch® chitu cac nany. W dong ngat dong co co cdu nang khoi mach
dién khi mde treo 18n qua cao, Ly =41 viie didu cin

Thigt bi han ch& hanh trinh di chuyén ecan truc va hanh teinh di chuyén xe
con trén can. Dam bao cho can truc va xe con khong di chuy@n vugt ra ngoai gidgi
han cho phép.

Thist bi har ché& gdc nghitng [6n nhat cia cin.

- Thiét bi do toc dé gic va ty dong ngat cdc co clu khi lye gid vugt qua gidi
han cho phép Thi¢t bi phong gid 18n dé kep chat can truc véi dudng ray & trang
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thai khong lam viéc.

Negoai cdc yéu cau trén, cin true ché tao ra phai ¢d gia thanh thédp, pham i su
dung rong rai bang ciach dé dang thay déi k&t ciu nho thém bét cie cum may

2. Trinh tu tinh toan can truc thap

Sau khi lua chon xong phttang an két ciu can cu cdc yéu cdu st dung dat ra,

tinh toin can true thiap can theo cac bude co ban sau

1. Xac dinh sd bo cie kich thude co ban eda can true nhu chidu cao thap, chiéu
dai dau thdp. kich thude mat cat ngang than thdap. Chigu dai ¢an, luch thude mat
cit ngang can, khoAng cach tir truc guay cua may dén truc thip cho loai thap quay.
Ban kinh quay vong ldn nh#dt cua ban quay. Khodng ciach truc banh xe va khidu do
ray. Chi¢u rong ban quay. Vi tri bé tri ¢dc cd cidu edng tac, va modt s6 cic kich
thude quan trong khédc. Viée xde dinh s0 bé cac kich thuée nay cd thé dua vao céc

cong thie kinh nghiem hoac can cd vao cic mdy cd tinh nang tudng tu da co san.

2. Xdac dinh tai trong vd t6 hop tai trong tie dung lén can truc. Tai trong do
trong luong ban than mady thurdng duge x:ic dinh cho tiing cum 16n nhu: thap, can,
_cabin, ban quay, khung di chuydn. dai trong, ede co ciu cdng tdc, palang cap... va
dudce coi nhu LAl trong tap trung dat ¢ trong tdam cum dé. G thé s dung cac cong
thaite kinh nghiém hode can cd vao may cd siin d&€ xac dink s0 bd trong luyng ban
thiin mdiy va ting cum mdy.

Tiy thee mue dich cia bai toan. ti€h hanh xdac dinh cdc trudng hgp tai trong
tinh toan (§0.2) va cdc t6 hop tai trong tuong dng vdi méi trudng hgp hop tai
trong.

3. Tinh todn thist k& cac ro ciiu cong tdc ké ca cd cau lap dyng néu ¢,

4. Tinh toan két cdu thép.

5. X4ac dinh lai trong lugng eac ecum, bd phdn may. Néu cu sai khae nhigu so
vdi bude chon so bo, can digu chinh va tinh Lodn lai.

6. Ki€m ira én dinh, xay dung dudng dic tinh tai trong.

7. Tinh toan trang thi&t bi dién va bd tri ching trén may.
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Chuong 19

CAN TRUC TU HANH

§19.1. KHAI NIEM CHUNG

Can truc tu hanh Ja Joai cAn truc cd tay cin, quay toan vong, tu di chuyén
trong pham vi réng va duge dung phd bi¢n nhét trong cac loai can truc. Do tinh di
dong cao nén nd dudc dung nhitu dé boéc xép hang hda, vat liéu trén cdc kho bai,
nha ga, bén cang, lap dat may mde, clu kién trong xay dung dan dung va cong
nghiép.

Cau tuo chung cua cin true t hanh gom cd tay can, ban quay, phan di chuyén.
thiét bi tya quay, cdc cd cau codng tac nhu cd cAu ning ha vat, nang cin, ¢g cdu

quay, cabin va hé thdng diéu khién.
Theo phan di chuyé®n cd thé phan ciin true tu hanh ra cac loai sau

- Cin truc dudng sat: di chuyén trén dudng ray xe lua. Nd duge dung 48 x&p
d3 hang hda § cde nha ga, trén cae céng trinh xay dung.

- Can truc banh 1p va can truc otd la loai cén truc ¢ phian di chuyén chay
bang banh I8p hoac la khung ghm cia 6to tai thong thuong. Loai cin true nay cd
tinh co déng cao, toc do di chuyén trén duiing 16n. N duge st dung & ndi cd khai
lugng cong viée khong nhiéu. 1ai cac dia di€m phan tdn, 0 noi xa va thudng phai
thay do6i vi tri lam viéc.

- Can truc xich 13 loai can truc ¢ phan di chuyén bing banh xich, do vay rat
ca dong, linh hoat, ed thé di chuy&n duge ca trén mat dudng xdu va nén dit yéu,

quang duing di chuyén thudng ngan. Mot s0 c¢ian truce xich duge trang bi cad cac

thi&t bl xiue nén con duge goi 1 cin true - may xue hodc cin truc xich van nang.

- Can truc may kéo: thi€t bi nang dugce lap trén may kéo xich. Loai nay duoge
dung d€ lap dat dudng dng.

Theo diac didm dan déng edac co cdu chinh, phan thanh cin truc tu hanh dan

dong riéng va loai dan dong chung

O nhifng can truc c¢d dan dong riéng, mdi cd ciu do mét dong co dan dong.
Thié€t bi dong luc thutng la mot trong cdce t8 hop sau: "dong co diézen- mdy phat",
"dong co dién- may phat dien" hoac "dong co didzen- bam thuy lue"

Loai t& hap "déng co diézen- may phat" tao ra dong dién xoay chiéu hoac mét
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chiéu cho déng co cha cdc co cau.

Té hop "déng co diézen-bom thiy luc’ st dung bom thuy luc théng qua he
thdng dier khién truyén nang lugng dén dong co thiy lue hoac xylanh thay luc.

& can true ty hanh ¢é d4n ddémg chung, tat cA cdc co cdu do mét hay modt vai
dong co dan dong. Thidt bi dong luc la dong oo diézen hoac déng co dién théng qua
hé théng truyén dong co khi, dAn dong cdc co cdu lam viée. Trong hé théng truyén
dang nay, ngoai truyén dong ca khi cung cd thé rd thém ca truyén déng thuy luc
cung nhu su dung cac thiét bi thiy lvc khac nhu khdp néi thay luc, bién téc thuy
luce

Nhuge di€m cta dan déng chung la so d6 phuc tap, kho khan trong disu khién,
sWa chiia, bao dudng may do vay ngiy nay chi con thdy rdt it trén cac chn truc ty
hanh ed nhé.

Céu tao cAn cla can true ty hanh thuong lam theo két cdu dan, cing cd khi la
dang hgp. Tiuy theo yéu ciu, tinh chdt chia cong viée ma cd thé thay d&i dang cin
cho thich hgp. Thutng can truc dudce trang bi moét doan can chinh hay con goi la
doan can cd ban, d€ tang chidu dai can, st dung cdc doan cin ndi gilta. Trén dinh
cAn cd the& ldp them mod can phu dé tang pham vi lam viée cua may. Mot s6 cédn

truc com dude trang bi thi€t bi thap cén.

§19.2. CAU TAO CAN TRUC TU HANH

1, Can truc Otd <hiuk 191

Can truc otd oo hai phan, phan gquay va phan khong quay, giia ching dude lién
k&t vdi nhau bang vong tua quay. Tron phin quay bd tri tay cAn. cde ¢o céu cong
tiac nhu cd cdu nang val, nang can, cd cdu quay, doi trong va cac thigt bi digu
khién. Phin khing guay la khung xe 06té tai hoac sat xi chuyén ding kigu otd tai
dude ché tao dam bao theo cdc yéu ciu ma nganh giao thong quy dinh. Tuy theo
sic¢ nédng cua cin truc ma phan khung di chuyén bé tri tit 2 dén 6 truc banh xe.
Ng cd thé di chuyé&n trén dusng véi tde dd tit 70 dén 90 km/h.

Can truc 6t6 bao gitf ciing cd mot cabin ba tri & trén khung di chuyén d€ ngudi
lai digu khién xe di chuyén trén duong Trén phan quay cd mot cabin khac dé digu
khi¢n can truc. Can truc 6td phan 16n ¢ hai dong cd, mot dong co cho phan di
chuy&én va mat déng ed nhd han ba tri trén phan quay dé dan dong cac cd cdu can

tryc.

Mot s8 can truc 5td loai nhd co thé bd tri chung mét cabin & khung di chuyén,

khi nay chi cd mét déng co & phan di chuyén din déng chung cho todn may.



Hinh 19.1. Ciu tao chung cin truc atH:
a) Cin vdi mo cin; b) Cin chinh vdi doan gap khoc
¢) Thap can: d) Can iruc 616 ki€u can hop.
1- mo cin (duoc hén két cing vdi can chinh); 2- cén chinh; 3- thanh chdng dung lap;
4- palang cap ndng ha cin; 5- cum thanh chéng; 6- ban quay;, 7- 810 ¢o s0; 8- ¢o ciu
nang ha can; 9- ¢ ciu chéng lat can; 10. co cdu nang phu; 11- co cdu nang chink:
12- thi€tl by (da quay, 13- thap; 14- hé thOng can can bang, 15- cap nang ha can;
16- cap nang vat, 17- cdp neo; 18- chan (wa.
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Hinb 19.2. So' dd cdu tay chn hop loai ba duan vin va hai xylanh thay hyc:
l- doan <in tho thut, 2- doan can gdée: 3- xylanh nang ha chn; 4 ban quay cung
cac ¢ clu cong tac va d6i trong; 5, 6, 7- duong dac tinh @i trong & cdc trang
thai ¢in khdc nhau.
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D& truydn lue din dong dén cic co cdu cong tae, thuong st dyng mot trong eac
loai truyén dang sau: co khi, truyén dong dién hoac truyén déng thiy luc. Phé bién

la cdc hé truyén dong dign va thiay lue

Chin cha can truc 6to c¢o ket cau dang dan dude ché tao bang thép éng hoac
thép gde dinh hinh via duoe nang ha cin bang tang cudn cdap (hinh 19.1). Can cd
két cdu hop xép long vao nhau cd thé co tdi bdn doan (hinh 19.2). Cac doan can cd
kha nang dudi dai ra hoac co ngan lai nho cac xylanh thiy lye bd tri trong hop can.
Néang ha can cing bing xylanh thuy lue. Hinh 192 mé ta ciu tao cla chn hop vai
ba doan céin va hai xylanh thay Juc. D¢ gidm nho trong luong rieng thudng ché tao
hop can tif thép od cudng dé cao. Uu di€m cita can truc 6td co chn loai hop xép
long ta: két cdu gon khi di chuyén, o6 the lam viéc ngay khong can phai ndi them
doan can nhu ¢ loai can dan khi co yvéu ciu dé eao va tdm véi 18n. Nhuge diém la

trong luung di chuyén trén dudgng lin

D¢ dam bao 8n dinh chong lat, khi lam viée, toan bd can true dude wua trén
mot hé thong bac gom bon chan tua oo kha nang nang toan b xe can truc lén nha
kich vit hoac kich thay lue. D& tang khoang cach gita cdc diém tua, nho dd tang
dé 6n dinh can truc., cdc chan tua ¢o thd dudi dai ra xa so véi vi tri cac vét banh
xe. Khi di chuyén trén dudng, ede chan tua duge co hedc gap lai dam bac kich
thude nhd gon. Trong nhiéu trudéing hdp, can truc otd ¢6 thé di chuyén cham trong
cit ly ngan khi dang co vat treo trén mde. tuy nhién sic nang giam xudng con
20-30% so véi khi lam vidée v0i chan tva. Va khi nay doi hoi vj tri cda can phai dé
theo hudng doc theo truc xe va quay vé phia sau v4i chiéu cao nang vat khong qua
0,5 m. Trén hinh 191 mé ta cdu tao cia cén true 6td kidu cian dan, nang ha can
bang hé théng tang cuon cap. Mo can 1 duge gan cung voi tay can chinh 2, can
dudge treo bdi cip neo gan trén thunh chéong 3, palang cap nang can 4 cd hé théng
puly e dinh nam trén cum thanh chéng 5. con hé thong puly di dong gan trén
thanh chéng dung lap 3. Trén ban quay 6 bo tri ¢cac ¢d cdu nang vat 11, nang can
8 va nang vat phu /0, thidt bi an toan chong lat can veé phia sau ¥. Ban quay dugc
tua trén khung di chuyén nho vong tua quay 12. Trén cd sd doan can chinh, cé thé
thay doi chiéu dai can bang cdc doan cdn néi, vi du od thé ldp thém md can nhu
hinh 19.1.a. cing ¢¢ thé si dung doan can gip khac nhu hinh 19.1,b hodc dung &
dang thdp can nhu hinh 19.1.c. Trén thidt bj thdp-can cd thdp 13, hé thdng can
cAn bang 14, cap nang ha van /5. cap nang vat 16 va cap giang 17, C3u tao va wu
nhudge difm cda cin co kél cdu dang cin bang co thé tham khao §20.1.

Hinh 19.3 mé (4 so do cdu tao can true 6t0 thdy lue-can hop. Dong cu oto 14
thong qua hop s6 {3 va héop phan phéi cong sudt 12 din dong bom thuy luc 11,
Thong qua van phan phdi va hé théng dudng dng, chat Iong thuy huc tit bom sé
duoe ddn dén cdac dong co thuy lue 6 cla co cdu quay, 10 cta cd cdu nang vit va
cic xylanh thuy lye ning ha can 3, co dudi cin 2 lam ¢ho ¢dc ¢d cdu nay hoat dong.

Trén can truc 6t6 cing nhu can truc banh 16p, sic nang cia can truc khong

nhitng phu thudc vie tam vdi ma con phu thude vae trang thai lam viée cia cin
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truc nhu: loai thiét bi can, ca chan chdng hay khéng v.ov., do vay véi moét can trav

616 s& od nhigu duimg dac tinh thi rrong khace nhau,

Hinh 19.3. S0 Jd0 ciu 2o can truc o0 thay luc
I- van hop: - xvlanh thiy Ige vo dudi cang 3- xylanh thoy fuc ndng ha cang 4- hop
giam 1dc ca chu quay, 3. phanh cd cdu quay; 6 dong co thiy lue co cio guay;
7o ¢ ciu guav: 8- o cdu ndng 9 Gang ndng vt L10- dong ed thiv lde ¢d cau nanyg,
11- hom thay lde: 122 hop phin phol eong suaty 13- hop so B4 dong co oto.

ITinh 194 cho thay
thude cia

tinh

su phu

duttng dac Lai
trong vao chicu daj eta
thict bi can.

Can truc otd hién
nay dude chd tao vdi
sthe nang tu 5 dén 1256t
ddi val loai can hop va
40- 500 (100Mt voi loai
Chigu
nang dén 75m Joai can
hop va 80-200m Joai
can dan., Téc do nang
tir 0,032 dén 0,32 m/s,
vdi tai nhd dén 2mis.

can dan. cao

Sur Adng Q, ¢

I

1 ADK-125
Y |
. NI

: N
- BN '.
e !,\
A N
- ,‘K ..‘ 2 ;\ ;
-3 o R : i,,,,L
EEUSRSNEE i

TN TS
R R S

| [, 1 I~
2 & .6 . 8 w12

Tom ver b.m

13

b, m

By cav adng moc

Chié

Hinh 19.4, Dudng dac tinh 131 trong can true otd ADK-125:

sde ndng khi ¢o chin chong:
sde ning khi khong o6 chan choog:

———+— chitu caa nang maoc
I- kbhi cin 7.26m; 2- khi chn 11.26m:; 3+ khi can [5.35m.

Tae d6 quay dén Ivgph. Tde dé di chuyén trén dudng dat ti 50 dén 90 km/ﬁ.

2. Can truc banh 6p

Can true bdanh 18p ding dé nang va van chuyén hang trén kho bai. Nh ed cac
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——ta| o—y

b)

Hinh 19.5, b, So & truven diong ¢an trye binh 16p:

a) Diézen-co khi: I- 160 2- trye dao chiGu quay; 3- bidn t6e thuy lye; 4- dong co
diezen; 3- mdy nén khi; 6- true ditng: 7 bdnh rang con truyén chuyén dong cho co
cau di chuy€n; 8- ¢ iiu quayt Y- dao chicu cho co clu quay vi di chuyén.
hy Diczen-dicn: - wram dan dong: 2- (i can;, 3- co cdu quay, 4- 8 nang phy;
3- 10 ndng chinh: 6- co cdu di chuyén,
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thiét bi phu nhy gau, co cdu nang phuy, cac doan cdn ndi v.v. ma né duge sit dung
rong rai.

CAu tao phian quay clia ciin truc banh 16p giéng nhu cin true 6td. Phan khung
bé di chuyén la khung bé chuyén dung di chuyén bang banh 18p ¢ ti 2 dén 4 true.
Tdc dé di chuyén trén dudng thap hon so vdi can truc 616. Hé thdng banh xe dugc
treo cung do do tdoe dd gisi han khong 16n hon 25 km/h. Khi hé thdng treo bd tri
nida cdng nda can bang, toc d6 cd the dat 60- 70 km/h.

Can truc banh lop duge trang bi mor déng co diezen bd tri trén phan gquay. Sl
dung hé thdng truyén dong co khi, dién hoac thiy luc d€ truyén déng cho cac co
cAu eang tdc can truc va ca di chuyén xc. Hinh 19.5,a cho so do truyén dong
diézen- ca khi; hinh 19.5b so do diézen-dién va hinh 19.5,c so db didzen- thuy luc
duge si1 dung trén cac can truc banh lop. Cac co cdu dan dong va ki¢u loai tay cin
tuong tu nhu can truc oto. Didu khidn can trye tit mot cabin cd lap kinh nhigu mat
do vay cd gde nhin rong, bac quat toan bd vung lam vide, Trong eabin bd trl cdc
thigt bi phuc vu chou ca di chuyén trén duang va thit bi can truc.

b

Hinh 19.5¢. So db truytn dong can truc banh lop:
¢) Diczen-thay iue: 1- ¢an tho thut; 2- 104 3- o cllu quay; 4- cdu xe;
5- hop £6 phu.

Cuang nhu ean true 6ta, khi lam viée, can truc banh 16p st dung cac chan chéng
d€ tang cudng su on dinh cua may.

Trong st dyng cin chi ¥: cac cin truc banh 1dp khong duse di chuyén tu do
trén dudng ma cin duge kéo dat, dong thai od cace bign phdp ddm bao an toan. Khi
¢ trang thai van chuyén cin truc co kich thude bao vuct qua quy dinh can thiét

phai chon 16 trinh di chuyén phu hop che chiang.

Cau tao chung cin truc banh lop dudge mé ta trén hinh 19.6 Can truc banh 16p
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dude ché tac voi suie nang tit 2,5 dén 400t, chiéu cao nang dén 100m (160m), Tée
dé nang 0,032-0,32m/ph. Téc 46 quay 0-1(2) vg/ph. Di chuyén may 12-70 km/h.

Il

e

¥ R V)

AN

LY

B

| \‘Q\ \\ .

= 12100 & 3760
Rpin= 4000 ¢+ 7 % ‘

\ |/'2 4

Rmax

¥

Hinh 19.6. Cau a0 chuag can truc banh 16p:
1- ¢an chinh; 2- thanh nén; 3- cdp neo can;, 4- palang cap nang can; 5- ban quay;
6- d6i trong; 7- (hiél bi wa quay; 8- khung b& di chuyén; 9- chdn tva (phuong an
kich thuy lyc); t0- chdn tya (phwong an kich vit).

3. Can truc banh xich

La phuong tién duge st dung trong cong tac xép dd, vaAn chuyén, xay lap. Do
dién tich b& mat cda dai xich 16n nén cho phép lam viéc duge cd vdi nén dit yéu,
trén nén dit chua duge dam chdc va lam phang. © trang thai di chuyén co thé di
chuy&n trén nén 6 4p sudt 15-20 N/em? va & trang thai lam viée 4p luc cho phép
khéng nhé hen 30 Niem?.

Céu tao chung can truc xich cho trén hinh 19.7,
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Phan thié€t bi can truc vé co bidn giong nhu can true 6to. Phian di chuyen banh
xich gbm ¢d hai dai xich. M6i diu xich dude vong qua hai banh sac trong do ¢é mot
4 banh chi déng va 1t nhdt co mat la banh cang. D& phi hgp véi mat bang di
chuvén khong bang phang. cac con lan ty thuing hé tri theo titng cdp 6 chung mot
truc lac

Sy

e

Hinh 19.7. Cau tao chung ¢in (ruc hanh xich:
1. khung be di chuvén banh xich: 2- thidt bi wa guav: 3- phan quay can (rug
4- cum thanh giling neo can; 5- ¢An chinh: 6. ¢an phu: 7- cum thanh giing neo
can phu; % moc chinh; 9- moc phu, 10- thanh chGnp 131 can

O cde can truc xich ed siec nang nhd, si dung kidu din dong chung. Mbi dai
xich 88 ¢d ly hop va phanh riéng d€ ngit chuyén dong khi quay vong xe. Can truc
xich ¢d sdc nang > 161 thudng diong té hop diézen - mdy phat thinh 19.8) Tung
cd e¢du céng tac sé duge dan dong bdi dong co dién riéng, co thé la xoay chidu hoac
mot chitu. Méi mot dai xich di chuyén duge trang bi mét dong co va mot phanh,
Can truc xich cd thiét bi dong lye la dong xoay chidu cd thé lam viée vdi ngudn

dién bén ngodi.

Mot diém khac biét so val cic cin trye banh 16p 1a can truc xich khang can su
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dung chan chéng khi nang tai

do ¢6 két cau khung bé cung,
dién tich mat tua cla hai daj;

xlch trén nén lan, dam bdo ap
lye tua trong gidi han cho phép

cling nhu 6n dinh cho toan

may. Can true banh xich duoe

ché tao vdi sde nang tiu 10 dén

Hinh 19.8. Bian quay ¢an truc xich:

150¢t, chidu cao nang dén 100m, . (hict bi dong he (TS hop diézen - may phat);
toc d6 di chuyfn 3-8 km/h. Khi 2- toi ndng phus 3- 101 ndng can; 4- cabin diéu
kén,

di chuyén v&i cy ly ldn, can
. . > 100 nang chinh; 6- cd cauw quay.
truc xich thudng duoe dar 1én N quay
romooc d&€ kéo di. Lue nay thiét bi can duoe thao v ra va duge ldp lai tai noi tap

két may.

$19.3. TINH TOAN CAC CO CAU CUA CAN TRUC TU
HANH

Tinh todn cac co cfu nang, quay vi thay d0i tAm véi tuogng tu nhu tinh toan
cac cd cdu nay d cac loai can true khic. Dicu khde 14 cian truc 6t8, cAn truc banh
1op, cAn truc xich di chuy®n trén nén. vi vay khi tinh toan cde co edu di chuyén
cin k& dé&n anh hudéng cha nén va mat duiueg nhu do dde, tinh chdt be mat va sic
can khong khi dén Ive can di chuvén chung.

1. Tinh co cdu di chuyén can truc banh Ip
Téng luc can di chuyén
W = f (0 + @icose = (7 + grsine = Pg + PLI[.
trong dd: f - hé sd can di chuyén:
& - trong luong can truc,
Q@ - trong lvcng vat nany;
«a - goc nghiégng nén Judng
P - hue can giu,

1=

Pq‘ - ltge can guan tinh khi di chuyon,
Hé s6 can di chuyén phu thuée vao tinh chat bé mat nén hosc mat dudng.

f

Duang atphan béténg [, = 0.01H = 0.0128

Dudng rai da £, = 0.0356 + 0.04
Buong dar 18y Ioi £, =017 + 0,25
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Momen xodn trén truc cac banh xe chd déng

M = 0,AW.D

i
Hé s8 an toan bam cda banh xe voi nén
N, + [
no=-—-- o= 11 = 1,2
W 114X + pql
trong dd: N - lyc tde dung lén cac hinh xe chd dong;
i, - hé 38 bam cua cdc banh xe cha dang vdi nén;
f.. - gia tri nho nhadl cha hé s6 cin di chuyén;
W . . - ldc can di chuy&n lon nhat khi di chuyén nguge chieu gio.

Gia tri g, phu thudc vao tinh chat mat duong. Dubng atphen bétong
= 0,45 + 0,535; dudng dit lay «, = 0,1.

2. Tinh toan co cdu di chuyén banh xich

Co cdu di chuyén xich gdm ed hé thdng khung dé va cac dai xich, banh xich
chi dong I (hinh 12.9), banh xich cang 4, cac con lan t¥ 3, cdc con lan do 5. Cac
con lan ty lan trén cac dai xich duge coi la vo tan. 56 ldgng va duang kinh cha cac
con lan ty cd thé khde nhau cho titng co cau di chuyén xich. Toan bo két cdu can
tryc duge tua trén khung do hoac trén truc cdc con lan ty.

: T L« BT B ¢ T— 'U‘bz -
e S
S
G R
I‘*"‘I ‘3: z i I"_‘“‘?“/“"‘j
<

Hinh 19.9. So do cau tao ¢o o di chuyén xich:
1- banh xich chi dong; 2- xich; 3- con lan (3 4- hdnh xich ciang: 5- con fan do.
Ap lue riéng trung bhinh cga xich trén nén cho phép trong khodng 50- 150MPa
Ap lde trung binh trén nén dyge tinh nhu sau:
P = Gitb.L)
trong do: ¢ - tA trong thang dIng, tac dung lén dai xich;
b - chidu rong dai xich;
L - chigu dai bé mat tua cua xich trén nén.
Phan bd ap lue trén nén cia xich thuong la khong déu do hdp lue theo phuong
ding G khéng nam pgidta tam gidi xich (hink 19.10,a). Gid sU G ¢6 vi tri cdeh tam
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dai xich mét khoang 1a 4,

tir ditu kién can bang momen luc G va dp luc g cd
phuang trinh:

GA = 203
trong do g = b-Ap/d.

Suy ra GA = b.0=3p/6 va

Ap = 6G. b ]

Ap lie 1n nhat trén nén

Po = Py, ¥ Ap = Gil + 64/Lib.Ly.

Néu tai trong thdng ding cva cin truc 2¢ léch sang phai mat doan 1a o, thi
lue Gp tac dung lén dai xich bén phar sé la thinh 19 10,a)
261058 + 1 = (.?P.h";

vi Gp = (S <4 20¥'5,

T, & < [
il Q"ji}l
uéhfl&!' -t
L]
q)

Hinh 19.10. So Jo xac dinh ap Ide r1én nén ctta cAn irye xich,
Ap lue cuc dai trén néen & nhanh xich phai sé la:
G 6i S+ e

P = e 1]+ e e —— )
M L I S

Khi can truc di cHuyé’n thang, tong luc can di chuyén
W=W o+ W oW xF
trong do: W o - luc can ma sat;
W, - lue cAn do bien dang nén:
W, - luc cidn do ddc nén dudrng:
Fg - lue cdn gic.

- Khi ¢in truc xich di chuyén, cdn pbai khac phuc cdc luc cdn ma sat trong cde
con lan ty, & cac banh xich chl dong, banh xich cang va trong cac chét cua dai xich.

Céac luc can ma sat nay duge quy v& mat lue cdn ma sat tap trung W_ . va duge
tinh nhu sau

Wi = 10,05 = 0,07).2¢F coan,
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Khi di chuyén ed vat nang, tai trong thdng ding 2G = @ + &, khi nay gor
doc « = 39

Khi di chuyén khéng cd vat nang, lay 26 = G vd « = 20V

G, - trong ldgng céan iruc;

- goc doc nén dudng.

Tue can di chuyén dn bién dang nén

W, = f.2G.cosa
f. he sd can, duge xdac dinh nhu saw:

- dudng cat k& (sa thach dm udt): £, = 0,09 + 0,12

- ¢cat roi fo = 0,1 = 0,15
- dutng vdi bt mat dong bang : fi, = 0,03 + 0,04
- dudng d4 rai nhya f, = 0,05 = 0,06

Luc can doe
W, = 2G sina.

Khi tinh todn co ciu di chuyé&n cia c¢an true xich, ¢in phai ké d&n trudng hgp
chuyén dong quay véng. Chuyén dong quay vong cia caAn tryc xich co thé duge thue
hién bing ba cach sau: chuyén déng cia hai dai xich hai bén vdi t8c d6 khae nhau
(trudng hop cd dan dong rieng va'cod khd nang thay ddi mém tde do di chuyén,
phanh ham mot trong hai dai xich, chuyén déng c¢da hai dai xich nguge chigéu nhau.

Trudng hgp thd nhit may quay quanh tdm nam & phia bén hai dai x{ch. Truéng
hop thi hai may quay tAm nam & (rén mot trong hai dai xich va truong hop thd
ba quay gquanh truc ditng ndm gilta cdc dai xich (quay tai chf).

Thue t& thudng gap truong hop hai. Khi di chuyén quay vdng, cAn true quay
guanh tam khong tring véi truc cua ng. Su quay vong duge thuc hién nho sy trugt
etda dai xich trén nén, Xuit hién hife cdn do ma sat trugt cia xich véi nén.

Phan b luc can ma sdt trugt cha xich theo hudng chuyén dong cia ng
AW, = fpbdy
trong dd: /- hé s8 ma sat gida xich vii nén;
P - ap luc trén nén;
b - chidu rong moét dai xich.
Mémen cdn cua lyc ma sat déi voi tAm quay khi miy quay vong
[42

M_. = 2[fpbydy = fbpL*4 = £G.L/4.

trong do: G - tai trong thing ding cia can truc tdc dung lén mot dai xich;

L - chiéu dai dai xich nAdm gita hai dia xich chi dong va dia xich cang.
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Lyc can di chuyén quay vong khi quay xung quanh tim nam & dai xich duge
phanh:

W, = 2M, /B = 0,5£G.L/B,

ms
B - khoing cach gitta ciac dudng truc cva hai dai xich.
Téng luc can di chuyén khi quay vong cua cin truc xich
W= L2W,  + W, = W, + W, *F,
Trong cong thuc trén, hé s6 1,2 ké dén ma sat § mit déu cda cdc con lan ty
vdi cdc mat xich.

Céng sudt dong cg din déng cu cdu di chuyén duge tinh toan theo cdc trudng
hop sau:

I - chuyén dong cia can tryc ci val nang trén duding thang;
II - chuyén dong cia can truc khong cd vat nang trén dudng cong;

III - chuyé&n dong cua can truc khong cd vat nang, lén déc voi goc déc o = 20,
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Chuong 20
CAN TRUC CHAN DE VA CAN TRUC NOI

Can truc chan d& va cin truc n8i vdi hé thdng cAn cAn bing khi thay ddi tam
vGi bang cdch nang ha can dam bao trong tam cua hé thdng dan can khong phat
sinh hi¢n tugng nang lén hay ha xudng trong suét qua trinh thay dai tam vai, dong
thdi quy dao chuyén déng cha vat ning ghn nhu mot dudng ndm ngang. Loal cin
truc nay thuong duge st dung d& baoc xEp hang hda & cdc bén cang, trén kho bil,
phuc vu trong cdc nhd médy ddng tau v.v... nhu cAn true cang, cin truc phuc vu
ddng tau va sia chita thu, cin truec bd tri trén tau bién va can truc bé tri trén cac
thigt bi noi khac.

§20.1. HE THONG CAN CAN BANG

1. Hé théng dam bao dich chuyén ngang vat nang
(can bang tai trong nang)

Khi giam tdm vdi can truc bang cdch nang can, vi tri dau can sé dich gan vao
tam quay, dong thdi dude nang lén cao, vt niang cing dude niang lén mot df cao
tudng dng (xem $9.1). D& dam bao khi néng cin, vat ning cd quy dao ndm ngang,
cin Lryc cdng va ¢in truc néi hién nay thudng s dung hai phugng phap

- dung cd cdu bd sung cdp;

- 80 dung hé thong dan cAn kigu co cdu bén khau ban ka.

a) Co cdu bd sung cdp

Dia vao dac digém khi nang cin quy dao chuyén dong cia puly dau cin la mot
cung tran co tAm 1a chét chan ¢in, nguoi ta st dung palang cdp b8 sung bd tri gida
tang nang va palang cap ning vat (hinh 20.1}, palang nay khéng cd tdc dung tang
hoac giam lue kéo cla cdp nang vat ma chi cd tac dung bé sung cdap cho vAt nang
trong qua trinh thay déi tam véi Khi dan cin duge nang tu vi tri OA dén vi tri
0A|, mét mat vat nang @ duge nang lén cao theo dau can A, mat khac vat nang
@ duge ha xudng do chiéu dai ¢da palang b6 sung cap bi riut ngan lai. N&u lugng
cap bé sung lam cho vat ha xuéng dung biang tri 86 chidu cao bi nang lén do dau
can gay ra thi vat nang sé dich chuyén trén dudng thang nam ngang.
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bigu kien lam viéc se la

- il!.a“ = h.r'rl.

Sau khi xae dinh s0 bo chiéu dai can £, tam vdi 16n nhat » o va nhé nhat r o,
boi gudl palang cap L6 sung vA pulang ning val dé dam bao quy dao cua vat nang
la dudng nAm ngang. vi vl thich hop clda cde puly o8 dinh d6i hudng cap Q| duge
xac dinh sao cho hdp lye cua palang nang viat va palang bd sung cdp phéi di qua
chét chan can

Chon hai vi tri cia can (hinh 20240 tugng dng & cac vi trl bdng 1/4 va 3/4
quiang dudng dich chuyvén ngang cda vat sau do dya vao nguyén tac dd ndi ¢ trén
vé lye tac dyng len palang nang vat In £ = § va lue tac dung 18n paling hd sung
cap la e .Qia|. llop luc nay phai di qua tam quay la chot chan can (tdt nhién chi
co hai vi tri da chen trén, hop lue mdi qua chot chan can). Tu do xac dinh duge
dudng tam
clia palang
bo sung cdp
d hai vi tri
da chon.

Giao digm
c¢la ching
¢ la vi tri
¢ua  nhom
puly ¢é dinh
ma ching

la ¢an xac

dinh. Trén
hinh 2(¢.2.a
ung vai

trudng hgp
ad nhdanh
I)

aling bo sung cap nang val;

cdp bé sung Hinh 20.1.
a, = 3 va [- dan (?'im: 3 palang ning .\m: 3 Dé.llfl.n!l h(? sung cap; 4- tang nang;
56 nhanh S-dim dene thoy dor tam vor 6. dor trong hoat dong.

cap treo vat a; = 1.

Sau khi da xac dinh 806 bd vi tr1 cia 2, ta cd thé tién hanh ki€m tra cac vi tri
khac ctta can trong qua trinh thay déi tim val dé xac dinh saj léeh ve dd cao cia
vat nang so v6i duong thang nam ngang Néu vudl yua mic cho phép thi phai digu
chinh lai O,. Khi cd su sai léch vé d6 cao, hap luc khong di qua chdt chan cin, khi
dd sé& xudt hién momen goi 1a momen du. Cd 1hé xde dinh dudge canh tay don cua
hop luce trén ddi véi choi chan can & ciae i bl khace nhau eda cin. Momen du M,
duye xac djnh theo cong thae sau

M, =1Fr

i du-t

Gia tri mémen du eo thé am hoae duong tiy theo vi tri efa can (hinh 20.2.b)
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Uu didm eta phuang phap nay la cdu tao don gian, tinh trang chiu tyc caa dan
can la o6 loi vi cin chi y€u chiu nén, momen udn nhé. Nhuoe di€m chinh la chidu
dai cap nang lan, cdp nang bi mai mon nhanh, khé dam bao vit nang dich chuyén
hoan toan trong mat phang ngang. Mat khdc do vi tri cda cum puly cf dinh khong
thé nAdm qua xa truc quay cta may cing nhu qua cao nén viéc dAm bao cac diéu
kién & frén 1A viée khd thue hién.

)

Hinh 20.2. Xac dinh vi tri cda nhom puly ¢d dinh déi hddng cdp Q).

Co cdu ning cin c6 hé thong bd sung cdp duge dung nhidu § cde cn trye c6
suic nang nhoé. Thuong chon a, < 2 vaa, = 3.

b) Hé thong dan cin ki¢u co cdu bén khiu hin G

Hé thdng ciAn can bing loai nay gom can chinh I, cAn phy 2 va thanh gidng 3
thinh 20.3)

Cac quan h¢ kich thude hinh hoc eta co cdu nay duge xac dinh sao cho khi cin
chinh 134 khau din quay quanh ch6t chan can thi phan moé dau cin phu vach mét
dudmg thing song song vai mat phang ngang. Trén hinh 203 mé ta cdch xdc dinh
ching. Xudt phat (it tam v&i nhé nhat, chiéu cao nang 19n nhat xac dinh vi tri chot
chan can M. Chon chitu dai va gdc nghiéng cia cin chinh, gde nghiéng va chidu
dai cta doan mé cAn AC. Vi tri cta khdp xoay mé can dng voi tam véi 1an nhdt la
giao diém cla hai cung tron. Mot ¢ tam 13 M va ban kinh MA, cung tron con lai
co tam la ¢, va bdin kinh AC. Vat nang & cac di€m C, €,, C; déu 6 dé cao bang
nhau. Sau khi chon vi tri khdp xoay B, ta ¢6 cdc vi tri cua B|, B,, B;. Lic nay can
xac dinh khdp xoay N eda thanh kéo ¢ chin chéng trén mam quay. Thong qua ba
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diém da biét B,, B,, B, ta vé
duge mdt cung tron va tam cia
nd chinh la difm N. Cac dudng
trung truc cia cac doan B B,
va B,B, sé cat nhau tai N. T
dé ta cting xde dinh dude chidu
dai thanh kéo NB.

Mémen du (M} do trong
lugng vat nang giy ra ¢ mot s6
vi tri cia can duge xac dinh

nhu sau: tir ditu kién can bang

cua mo cAn dol hot lue F osé

cung hai luc di qua A va B gap
nhau ¢ diem X Vi tri cia X

Hinh 20.3. He¢ thdng dan can kicu co ciu
duge xac dinh nhd phuang cda bén khau ban 1o,

lue trong thanh kéo da bist
Can chinh chiu 1ai trong di qua X va A (cAn chju nén), nd co canh tay don la e so
v chdt chan can M. Momen du sé la

M, =¢eF |
Hé thdng can can bang kigu bdn khau ban 18 duge duang nhiéu cho cdc cén truc
st dung gAu ngoam va loai ¢g tai trung ndng ldn hon 5 t. Trong qua trinh lam vise,
hé thang cap (dudng nét dut § hinh 203y khong bi dich chuyén doc theo duding true
ctia nd do vay khi st dung giu ngoam hai day van dam bao giu khong bi ty md
trong qué trinh néng ha cin. Uu di€m cia hé thdng nay l1a vat nang it bi lac do cd
chidu dai cdap treo vat nho. Nhude diémn 14 khéi lugng cia hé thing l6n.

2, Hé théng cin bang trong luong ban than dan
can

Viér thay d6i do cuo cia trong tam hé thong dan cin khi thay dd6i tam vdi sé
dan dé&n tdn hao céng sudt kha 1dn cing nhu viée dién khién giap nhigu khd khan.
Ngoai cac bién phap ddm bado cho vat nang dich chuy&n ngang thl viéc didm bido
trong £am caa dan c¢an ludn gid § moi didm ¢6 dinh nao dd heac cd quy dao gan
nhy moét dudmg ndm ngang trong sudt qua trinh thay déi thm véi la rat ciin thiét,
dac biét d cac ciin truc cd cudng d6 lam vige 1an, tAi trong va hé théng dan cin lan
nhy cdc c&n truc cang, ci&n truc ndi.

Cc cdc bién phap ecan bang trong lugng bdn thian dan cin nhu sau

- 80 dung déi trong dong lam cho trong tiém cta hé théng dan can ludn git o
mdt di€m c6 dinh nio dd trong mat phang chuyén dong ctia dan can hoac di dong
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trén mot quy dao gAn nhu mot dudng nam ngang.

- Dya vao dac di€m c&u tao cua hé thing dan c¢an lam cho trong tdm dan cén

di dong trén mot dudng thing nim ngang.

a) Phicung phap thém déi trong & dupi dan cin (hinh 20.4)

Phuong phap niy lam cho trong tam dan
can ludn nam & truc di qua O. Trong lugng

dol trong s€ 1a

r.
Fd = FC' -
"y

“ivong do: r, r, - khoang cach tir trong tam can
v ddi trong dén tam quay O,

Ngoai ra trong tam ¢, O, g déi hoi phai

nam trén mét dudng thang.

Hinh 20.4. Thém ddi trong 0 dud
dan can.

Phuong phap nay cd du digm la cfu tao

i

don gian, lam viéc tin cay, ban kinh quay cda dudi may nhé. Nhuge di€m la chidu

dai ry b han ch€ nén trong lugng doi trong klhé lij ¥

#) St dung dé'i trong hoai dong di chuyén theo pluwong ditng (hinh 20.5)

Déi trong duge treo trén mot puly
can bang va ¢ hai dau duge dan qua
puly ddi hudng sau dd duge kep cod
dinh vao dau can. Digu kién xac dinh
trong lugng doéi trong la eéng do trong
Iugng clia dan c4n va cdng do trong
lugng déi trong trén toan bo chuyén
dong ctua hé thong |4 bing nhau. Bd
qua cdc tieu hao do ma siat & cac khau
khap va cac puly doi hudng, ta co

FgA.h = Fh,

Mamen du M, phat sinh tit can
bing luc cd thé duge xac dinh mat
cach deon gian bang so dd luc 4 hinh
20.5,b. Luc cang cap F, ti trong
lugng déi trong hgp vai trong luong
can ng tai difm X va hop lue cla
no F; sé cd khoang cich dén tam
M mot khoang la ¢ Momen du sé ]a
M, = eF,

Hink 20.5. Phuong phap ding d6i trong
hoat dong di chuyén theo phudng dung,
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¢} Phiurong phip ding tay don ddi trong (hinh 20.6)

He thdéng dan ci&n dugce lién
két vadi tay don ¢d mang ddj trong
théong gua thanh kéo. Tay don
mang déi trong ed thé quay quanh
truc di qua O, Nguyén tdac tinh
todn cling gidng nhu cdc truidng
hgp trén. Trude tién xac dinh %
trong tdm cia hé théng dan can
cho hai vi trl dng v&i tAm vdi lan
nhat va nhd nhdt, Khi thay ddi
tam vdi tit 16n nhdt d&n nhd nbat,

trong tim cda dan cin va ddi
trong sé thay déi do cao la A, A
Phuong trinh can bAng =& la Hinh 20.6. Phudng phap dung tay don ddi trong.

FgA.h = Foq.hq
D& xac dinh moémen du ¢ moét vi tri bdt ky cua hé théng dan chn, trude tién
phai xac dinh luc kéo trong thanh ED. Luc nay dude xdc dinh sau khi da biét Fg(i
J phuong trinh cAn béng trén (hinh 20.6). Hyp luc cla luc nay vai trong lugng ban than

cia hé thdng dan can sé cho hdp iuc F, luc nay cach truc quay M mat khodng ¢!

Moémen du s la

§20.2. CO CAU NANG HA CAN TRONG HE THONG
CAN CAN BANG

1. Cau tao

Nhu da trinh bay & $20.1, mémen du M phdt sinh khi cin bang tai trong nang
va hé théng dan chn thay ddi gia tri va c4 déi d4u theo vi tri cda cin. Tai trong
gi6 tdc dung lén vat nang va toan bd hé théng cin cling thay doi ci tri 86 va chigu
tac dung. Do vay t8ng mémen tac dung lén co cdu nang ha can trong mdt s6 trudng
hop e thé giay ra luc nén lén hé thong palang cap nAng cAn. Do palang cdp chi
'(:hiu luc kéo, vl vay bat budc phai sd dung cd cdu nang ha cin kiu cdng (hinh
20.7).

Thanh rang cua co ciu nang ha 6 c¢dé khd nang vita chuyén dong tinh tién, via
chuyén dong quay. Mot diu cua nd dude gan vdi cin théng gua chdt ban 18, con
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mot dau kia duge lien két voi & ¢ cdu tao dac biét. Diém lién két trén cAn sé anh

hudng dén d¢ ldn cua ldc Lac dung trong thanh rang.

Hinh 20.7. Co c¢du nang ha can ki€u cdng:
1- mé can, 2- c¢hn chinh; 3- thanh gilng; 4- cdp treo d&i trong cén bang;
5. d6i trong; 6- ¢o cAu nang ha cAn kifu cung (thanh rang): 7- co ¢du nang.

Néu khoang cach gita thanh rang va chét quay chan can ldn thi lyc sé nhd
song dbi hoi quang duidng di chuyén cGa thanh rang lai lén va do dd dé ghy mat
dn dinh khi thanh rang chfu nén. Co thé thay thanh rang bang truc ren vit hoac
xylanh thuy luc. Ngay nay nguoi ta si dyng chid y&u loai truyén dong banh rang
thanh rang hodc banh rang chét. Tiuy theo tai trong ma e¢d thé b tri mét hode hai
thanh riang trén mot co edu (hinh 20.8)

M&i mot thanh rang sé dudc dan déng bdi mét banh rang con nam phia dudi.
Dé& dam bao an khép tét, ngudi ta st dung 6 do kidu yén ngua. O do nay co kha
nang lic duge quanh truc din dong cua bdnh ring con. Nd din hudng cho thanh
rang nha hai con lan véi khoang cach gitra hai con lan thich hgp. Trong cd cdu dén
dong nmay bal budc phai si dung hai phanh. M6t phanh dé ditng chuyén déng, con
mot phanh sé dding sau do chitng dbs. No ddng vat trd nhu la mot phanh an toan.
bé gidm chan ciing nhy dam bdo chuyén déng ém khi mé may co cdu dén déng, su
dung giam chédn 1o xo. Han ché& hanh trinh chuyén ddng ning ha can nho cong tac

hanh trinh bé tri trén co clu.

Ngoai co cdu nang ha cin ki€u cing nhu d4 mo t4 & trén, & mat s6 cAn truc
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trang bi trén tau thay, cdn s\t duny co cdu nang ha can kiéu cap treo théng thudng.

Trutng hyp nay khi cd gid bao can khong duve phép dung lén.

Hink 20.8. U'¢ clu eipy ¥ice cdng séa hai thanh rang:
I- khung hé; 2- dany oo dign, 30 phannh {h o) 4- hgp miam 1o 5- banh
rang con an khop vai (hanb raes &0 gic treo cang 7o hun cbé cudi hanh trinh.

2. Tinh toan co cau nang ha can kiéu clng

Khi téc dd eta thanh rang trene viv hay eda cdn pitténg khong déi thi toc do

goc cla can w, quay quanh chol chan «an sé thay dai

Téc dé gde v, cd thé xac dinh duve tvong tu nhi co cdu nang can kidu mém
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voi digu kién thay palang cdp nang chn bang thanh rang. Né&u viéc cAn baAng tai
trong nang va hé thong dan cin duge thuc hién t8t thi lue F, trong thanh rang
chd yéu do momen cia lyc gid gay ra. Momen du M, khi ti&n hanh can bang tai
trong nang va hé thong dan can, cac lue qudn tinh (bao gom qudn tinh ly tam khi
quay phan quay c@n truc va quin tinh phat sinh khi mé mdy va phanh co ¢fu nang
ha can) cung déu duge k& dén. Thanh phan luc quan tinh do téc dd w, thay d4di
duge bo qua vi sy bién thién cia «, la nhé, Trong qua trinh ning ha can con xuit
hién c& cac thanh phan lyc quan tinh khac nhu luc quin tinh vit nang khi phanh
ha vat, lyc quan tinh do md may va phanh co cdu di chuyén can true,

Flw,Sin¥
e T e
i —

Hinh 20.9. Xac dinh luc trong thanh rang.
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Luc trong thanh rang I, thay doi phu thude vao gie nghiéng can ¢, no dat gia
tri 1&dn nhét khi can ¢ vi tn déc dung. Luce nay lde gio tac dung lén can la lén nhat
va tai trong gid cung cde lue quan tinh dén ca canh tay don so vdi chét chan can
cing la 1dn nhat. Vi tri nay dung ¢ kicm tra kha nang qua tai cis dong cd Néu
chon dong cd theo cong sudt trung binh binh phuang thi iue F phai dude xac dinh
phu thude vao gie ¢ cho suoL ving lam viége cia cg cAu (L tam vGi i0n nhét den
tam véi nho nhat). Cd th¢ tham khio qua moét vi du tinh F cho ¢d cau nang ha
can ki€u cung cho d hinh 20.9. Hé¢ thong eian bang nay o6 =0 dung déi trong chuyén

Jong theo phuung dung.

Phuong trinh can bang momen doi vdi diem M & thii ky chuyén dong 6n dinh

la:
CLE = A AT y TR \ . _
b“-,fp = (-F\\‘! + I/I bolsing 4+ £y, -2l + i'/\‘//_(\.nmcp + M\j
F»‘)‘:"‘ {
= [ Fy, + ——=tlcos p +r Llsing + Fy, - sinp +
g Z
F ez -
A ‘ ) "
4 0 + r W siny + M
g 2
trong do: Fig ., FWI - tan frgng gio tac dueng len can va vat nang:

F, o F, - luc quan tinh ly tam t4c dung lén can va vat nang;
M, - momen du
Momen du co thé xidc dinh true tiep it cie lde cang cap nang vat, momen do
trong lugng can va Ide cang cap treo ddd trong giy ra doi vén chét chan can.
Trong thai ky md may cua co cdu nang ha can. néu coi gia téc Ja hang s8 thi

tée d6 dich chuyén ngang cuit vl s6 1a £ sing vi gia toe sé 1a

(e
AN
a = { - sing.

!y

trong dd: £, - thoi gian md may;
w, - tée db gde cua cin
Lap phudng trinh can bang mémen doi vai didm M, ta o thé xac dinh dude lve

déng trong thanh rang, F{{-.

F Lan .Sinf{‘ -] w FoV,.
A . MaA A [ .
F\“,L..S = — . —— /lsinp + —— | — + ——— [siny.
g ! 061 1) 2.60.t,
. JM.‘\ N . : . N RO . . p 3
trong d¢: -—— - moémen quan tinh cus cian A0 va3l chot chan clin. kgm s~
9,81
- i
P . . YR el . . . .
ddi vdoi ean ecd dang nho hinh 209 thy %= = & .0 day eoi cdn co khai
951 3z

ldgng phan bd dey;
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F., - trong lugng déi trong, k(s;
Vi - toc dd chuyén dong cta cap mang doi trong, m;/ph.
Téc do V,, ¢6 thé xac dinh tif hoa di van téc cho @ hinh 20.9.b.
Vi, = !.siny'.wl‘\.li(l

Cudi clng eong sudt dong co sé |l

. Fa-Viw .
Cong sudt can tinh N = ———=— W
' 601000,
PV, 1,1.G .Din, n
Cang suit dong Nyj=—— +— - — =
¢ b 601000 3760, 065U

trong dé: F va F% duge tinh (& N;
N b
GlDf - mémen volang ¢la cde tiét may quay trén truc dong cd, Nm-=;
n, - toc do quay truc doéng eo, vg/ph;
vV, - toe do chuyén déng cua thanh rang, m/ph;

¢t. - thii gian mé may cta dong cd, s

A
Chyn dong cu theo cong suat
;'VI + Ntl
:P\I = - N k\&r
1,7 =+ 2

D& chon déng ca mot cach hgp 1Y, can phai xac dinh cong suat trung binh binh

phuong cia cie vi tri khae nhau cda can.

§20.3. CAU TAO CAN TRUC CANG VA CAN TRUC NOI

1. Can truc cang (can truc chan dé)

Can truc cang dude 0 dung dé phue vy cong tde bdée x6p hang hda trén cic
bén eang hoac kho bii. Vi dy bée hang tir tau bidn chuyén sang tau sdng, sang cic
phuong tién van tai bd nhu xe 40, tas haa, lén bén bil hoae nguac laj. O mot 36
can true cang o ldn, tau hoéa cd thé chui lot qua ehan d¢ ciia nd. Cudng do lam
viée cua can true thudng rat cao. Do tinh chdt cdong vise nhy trén nén céu tuo cua

can true cing phid ddap dng duge mét s34 yéu ciu sau:

- dién tich bao ctia may khong qua lan, bin kinh gquay phia sau cia phan guay
phai nho. KhoAng cdch gilta cdce banh xe nhg,

- cho phép cic phudng tién van (ai co thé di chuyén qua chan dé ¢in truc theo
moi hudng,

LA R

co od cdu dim bao dich chuyén vat trong mit phing ngang va cin bang hé
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thong can khi thay doi tam vdi (30 dung hé thdng can cin bing);

- ¢ thé thay ddi téc dé nang var, t6c do khi ha va dat hang phai nhd
{< 8m/ph);

- thuén tién trong diéu khifn, dum bio cong nhin dé dang quan sat.

Can truc cang thudng dude chi tao vdl sie nang 3,2 dén 40t; chidu cao ning
40-60m; toc do di chuyén 20-25miph; téc d6 dich chuvén vat theo phudng ngang
40- 90m/ph; téc dé quay Ll-2vgph: toc do nang 40-63m/ph doi vdi mde treo va
40- 80m/ph doéi vdi gau ngoam.

o= 7003_ ..4..../?”7“: 7500

Hinh 20.10. Can 1ruc cang 401
- chan d&; 2- cic cum banh x¢ di cbuvén (174 13 cdac banh chu dong); 3- 6 dd dudi:
4- vong 48 (1i¢p nhin cac lye ngang phia 1eén) vi vanh rang an khép trong 5- cot
quay; 6- hc thong can cin bang kicw ¢o cdu bon khau ban I&; 7- he hdng tay don
ddi trong; K- don treo voi thidt bt mang kidu nam cham dicn: Y- congtennd trén
moc treo; 10- gau ngoam hay diy (66 11 hai co cdu dédn dong gau ngoam; 12- ¢o
cdu quay; 13- cabin, gian mdy vi déi (rong; 14 o ciu nang ha kidu hén kél cing;
13- tang cudn day di¢n ki€u dOi trong cia he (hdng day din cdp dién cho can lrue
16- tang cudn day di¢n ki€u doi trong cap dien cho 8 va 9; 17- dow trong ching lat
cho 8 va 9; 18- kich thiy Iyc 200t d@ nang ¢An truc khi séa chifa (thay cdc cum di
chuyén);, 19- mot cum di chuvén @ trany 1hai séa chim.
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O can truc cd nho co thé s dung chan dé vai ba didm tya trén ray. Chan de
¢ khdu d6 ray nho (vi du 6m} hoac khi tdi trong ning 1dn batl bubc phai ding ban
digm tya. Dan dong cho cian true su dung dong co dién xoay chidu, déi khi cd mot
chitu. S0 dung hé thong can can bang didm bac dich chuy&n val nang trong mat
phéang ngang bang bd phan bd sung cap hoac co cau bén khau ban 18, cin bang
trong ludng ban than hé thédng cin bang déi trong.

Hinh 2010 md ta mot ean true ehan d¢ loai 16 ¢6 sde néing 40t, tAm vai dén
32m. S dung ea gau ngeam va mde treo. Mé thang cin bang theo nguyén tac eo
eAu bon khiu ban 16 va tay don dai 1rong. Cong viée bdo dudng may duge tién hanhb
chi @ ¢am vdi nha. Co ciu gio ngoam =7 dung hé théng truyen d° oy hanh tinh va
lam viée gan nhu tif ddng hoan tean. Khi sifa chiia ¢in true ¢d thé cho cdn true di
chuyén trén dudng ray dat ngang cd cung khav g 461 vdi duong ray di chuyén lam
viee, nhit vy khéng gay can trd dén Jduimg di 1ai cta bo eang. Khi nay e¢d 1thd nang

can truc nhé kich thiy lue.

2. Can truc ndi

La can truc dude dit trén thiét bi ndi, cd kha nang di chuyén trén song, bién,
co tinh cd déng cao. ‘
Hinh 20 11 mé ta cdu tao chung cia mét can truc néi cd sie ning 60t dung

dé boc xép hang.

Can truc bé tri trén thi€t bi ndi thés man cdc quy dinh trong nganh tau bign,
ngodi ra phai dam bido dn dinh. B¢ nghiéng ngang va doc cuia thiét bi néi khi cd
tai khong vugt qud 3". Man trén mat nudc khi oo tail va gic phai lon hon 300mm.
N& dam bao thidt bi it chong chanh. trong tAm ein truc phai thip. Kich thude k&t
cdu va phan bé trong lugng trén thiét bi ndi can dam bao: d6 léch Idn nhat vé phia
tride khi treo tdi, cd k€ dén hye quin tinh, gid § trang thai lam viée, thi bang d9
leeh ve phia sau khi khong tai vai gic lon nhat. Vi tri edn true trén thist bi ndi
duge bd tri léch vé mot phia theo hudng doe, nhié vay ma nd cd ba mat tu do dé

lam viée, com san thiét bi 14 not xép hang.

Lién két thiét bi noi vdi san théng qua vong tua quay kiéu con lan hodc bi hoae
nh& hé thdng o tua va cdc con lan dd nhu hinh 20011,

Cd cdu thay doi tAm véi ed the s dung loal cdp nang thong thuting hoac dung
hé thong cin can bang. Khi sit dung d6i trong can bang, nd duge bé tr1 & vi tri thip
nhat trong diéu kién ¢d thé. Dian dong can true la hé diézen-dién vai dong dién
xoay chitu hoac mot chidu. Tinh todn co ciu ning ha cin va co c¢iu gquay phai k&
dén tdn hao comg sudt khi thiét bi ndi bi i&ch. Ddn ddng cho thigt bi néi di chuyén .
nhd hai dong ca diézen.

Can truc ndi cd sdc nang 5-32f dung dé€ bée xép hang roi hoac khai, doi khi

duge bd tri cAd gAu ngoam. N¢ thusng ding df& bd sung phudng tién khi cac chn
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truc trén bén cang khong dap ing duge yéu chu cong vite hodc d€ bic x€p chuyén
hang gita cdéc tau bign, tau séng véi nhau. Nd con duge ding d&€ phuc vy cong tac
lap rap, sita chita. Can truc ndi cd sie ndng 50-250t (ca bigt 800t) duge s dung
dé bdc x&p hang kh6i, phuc vu ding va sita chita thu, x4y dung cang va ciu, truc
vt trén bién.

Hinh 20.11. Ciu tao chung chn tryc ndi 60t
i- t8i nang chinh; 2- 10i nang phy; 3- ¢0 cdu quay; 4- (00 nang cin; 5- & chan;
6- cac con lan dd dudi; 7- ¢ot: 8- doi trong 9- cdp nang cin: 10- cip doi trong.
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Chuong 21

CAN TRUC CAP

» “n P

§211. CAU TAO CAN TRUC CAP
Can truc cdp diung d€ nang va vin chuyén hang hda, vat lidu aang rii hoac
khoi trén cdac mat bang lam vide réng. didu kién dia hinh phdce tay nhu cac bai khai
thace quang. gd, cdc cang trudng xay dung nha may dien, ciu, dap nude, cdng v.v..

Doi khi ngudi ta eon dung no d€ van chuyen hang qua song.

1. Cau tao chung

Hinh 21 ! md tA cdu tao chung cla can true cap.

Cap treo 4 (¢o thé€ ia mat hoac nhiéu nhanh) duge cang giva bai thap. Trén cap

il

Hinh 21.%. Che o chuns cin tege

I- thap ¢ chuvén udn rey va phong oray; 2- xe con
3- thip doi dién: 4- cdp oo Soocap oonyg e 6o thiet bi dd cap:
T- @3 owong: 3. o ciha di chuyén
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treo ¢d xe con 2 mang tdi di chuyén pho toi kéo. Toi nang va tdi kéo xe con déu
duge b tri ed dinh trén thdp. Tiy theo yén cau ebng viée ma cin truc cap cd cdc
loai khac nhau

- Can trye cap loai thdap ¢d dinh. vitng phuc¢ vu cia cin truc lA mét dudng
thang.

- Can truc cap di ddng, loai nay gobm cd hai dan thap di chuyén trén ray. Pham
vi phue vy cda nd 1A mot hinh chio nhat. Trong nhidu trudng hgp, ngudli ta con bé
tri mét thap 6 dinh, cdn mot thap di chuyén trén ray la mot cung trom hay ca
dutmg trom, khi nay ving lam viée s6 la mot hinh quat hoiaé ca hinh tron.

- Can tryc cdp loai thdp nghiéng cd thdp dung yén tai chd va cd thé nghiéng
sang hai phia véi géc nghiéng méi bén < 8. [.0ai nAy cd ving lam viéc la mét hinh
chit nhat hep.

- CAn tryc cap ki€u cfing cd cdp treo kep vao dan cau cda can truc cdng. Loai
nay cho phép giam nhé duge trong lugng dan cau Dan ciu chi chiu uén do trong
Itong ban than va chiu nén do lye kéo cua cép treo sinh ra. Momen udn do luc
cang cAp € ¢in bang vdi mémen ubn do trong ludng cén néu bd tri vi tri kep cip
mét cdch hop 1y. Loai can truc nay thuong duge thigt k& khi cé khdu do 80- 150m.

Céan truc cdp dudc ché tao vdi khdu dé tkhodng cach gitta hai di€m cé dinh cla
cdp treo & trén thdap) tu 150 dén 1000m. SO chu ky lam viée trong mét gid nadm
trong khoang 10-25 Toc do lam vide dugc chon tiiy thuoe vao chidu eao ning, sde
nang, khiu d6 vi nang suidt yéu cau. Toc dé nang ha tu 30 dén 120 m/ph. Toe dé
di chuyén xe con 80- 450m/ph, khi khau d6 1dn cd thé lén dén 700m/ph. Do cin true
cap it di chuyén nén téc do di chuyén thap!thuang tu 6,3 dén 12,5 m/ph, cin truc
trén kho bai ¢6 thé dat 25 m/ph. Sic nang cla can truc cip tit 3 dén 25t, c4 bist
ngubi ta da ché tao loai ¢ sdc nang dén 175t. Chidu cao nang tay theo yéu ciu va
phu thudc vao digu kién mat bang, cd thé dat dén 200m. Chigu cao thip dat dén
75m.

2, Cidu tao mot sé bd phan chi yéu can truc cap

a) Cdp treo

Cap treo l1a bd phian quan trong cla ¢an truc cap. No thudng la loai cap kin,
cd b& mat tron, dam bao edc hanh xe lan trén dd é&m va it bi mai mon. Cap cd kha
nang chju tai ngang ldn déng 1hoi bién dang theo phudng ngang cua cdp lai nho.
Dau cap duge neo giit vai thap nho cde chi tiét kep cdp ki€u ném. Cd hai cach neo
git dau cap. O cdch thu nhdt, mot diu cap treo duge kep chat trén thap cd kha
nang lac nghiéng (hinh 21.2). Cap treo sé dich chuyén vdi thap dén vi tri can bang
mdi khi ¢d sy thay doi vé tai. Khi nay luc kéo ngang sé khong d&i véi moi vi tri
clia xe con va tai trong. Do cf sy thay d8i vi tri ctia diu cdp nén do véng cap thay

ddi kha 16n, vl vay khong thich hop khi sd dung giu ngoam. O cach neo cap thd

348



hai. ¢4 hai dau cap dudc kep trén thap khong ce khd nang lac nghiéng, do vay luc
kéo ngang do cap treo giy ra sé thay
déi theo tai trong va vi trl cua xe

con. Cach neo cap nay doan gian va do

tin cay cao. D vong cha cap treo bi

thay d8i chi do do dan dai cda cap, I I \\

do vay dav dong céa hé thing gé nha. x "“‘a" -
Cach neo cap nay duge st dung phd ‘ i :

hién trén can truc cap. Trén can truc Hinh 21.2. Cap ireo voi thdp
cap st dung mat hoac hai cap treo ¢O kha nang lac nghieng.

cho mot xe con.

b} Cdp cong tdc

Cap cong tac bao gém cap nang va cap kés zo con. Cap keo xe con o hai dau
duoc kep voi xe con. Mot nhanh di tif xe con qua puly ddi hudng bd tri trén thap
di dén 1oi kéo, Nhanh cap thi hai cing qua cae puly d6i hudng cap @ thap phia ddi
dién sau do di vé toi kéo xe con (hinh 21.3). Tiuy theo chitu quay cua tang ma xe
con sé duce di chuy&n tit trai qua phai hoac nguge lai

o )

|

Y

e

Hinh 25.3. 5¢ d0 vap ndpg va cip keo xe con khi o dung moc treo
b- cdp weo; 2- cap nang; 3- cap Kéo xe con; 4- W1 nang,
5- 101 kéo xe cont &- ¢6 dinh dau cdp nang.

Cadp nang vat dugc bo tr theo hai cach sau. O cach thd nhdt eap di L tdi nang
vat qua puly ddi huéng dén xe con, sau khi luén qua hé thong plily cia palang cap
nang vit, nd duge ddn dén thdp déi didn va ed diph dau cap & do (hinh 21.3). Cach
mac day nay khi xe con di chuy@n thi vat nang khang bi thay d3i do caw.

Cach mac cap thd hai la moét dav cap ndng duge kep chdt trén xe con chu
khong phai cé dinh trén thap nha trudng hop trén Khi xe con di chuy&n thi vt
nang sé bi thay d6i d¢ cao ngodi ¥ mudn, déng thai con gay ra lyc can di chuyén
xe con kha 16n khi xe con di chuyén vé phia thap khong co cdp nang dan dén. Trén

349



hinh 21.4 cho sd dé mac cap nang va cap déng md giu khi s dung giu ngeam hai
diy trén cin truc cap. Khi nang hoac ha gau, c4 tang nang va tang ddng md gau
cung lam viéc. Khi ddng hoic md giu. chi c¢d tang déng md gau lam viée. Tng
chidu cao ndng can truc va hanh trinh dong md gau sé la quang dudng dich chuyén
cua cum puly neo &

N —

f
2
3 F
—J\qﬂiﬂx t"L
| T & o o4

f 1 \

! |
2

Hinh 21.4. So do cip cong rac khi si dung giu ngoam hai day:

1- cap treo; 2- ¢ap keo xe con; 3- cap nang ha pau; 4- cap dong mo. gaw;
5- 100 kéo xc con; G- 101 nang ha pau; 7- 100 dong md gaw: 8- cum puly neo.

¢} Thiét bi dé cdp

Cac nhanh cap lam viée thuong bi vong do trong luong ban than cia ching gay
ra. Do vong qud ldn sé dan Jdén viee ha cum mde tren khi khong tai 13 khong thé
thuc hién duge, do lic nay luc cang cia nhanh cap trea mde nhé hon luc cang cia
nhanh cdp bi vong. Néu st dung gau ngoam thi trong truong hdp nay cing khéng
cd kha nang md giu duge.

P& giam do vong cua cdc nhanh edp lam vige trong cac can trye cap cd khau
do lén (>8&0m), ngudi ta thudng sU dung thiét bi d§ cdp phéan bs déu trén dudng

cap treo.

Hinh 21.5 m6 tad nguyén tac lam vide cta mét thigt bi d8 cap. Xe con cd cdu
tao dac biet d6 cd thé di chuyén vuyt qua thi€t hi dd cdp ma khong bi nd can lai.
Khi xe con di chuyén dén vi tri cda thiét bi do cap, ma kep cia thiét bi d& cap duge
md ra do cAc con lan bi tAc dong bdi dudng ray 3 hd tri trén xe con. Lic nay cic
puly din cap trén xe con dé dang vudt qua thiét bi dd cap.

Sau khi xe can di qua, cac ma kep quay vé vj tri ban dau d&€ tip tue dd cac
nhanh cap cohg tac.

O cac xe con ¢0 téc do > 280m/ph khong s dung thiét bi do cip kifu nay do
luc quan tinh khi mé thiét bi d8 cdp qua lon.

Trén hinh 21.6 md td mot loai thigt bi da c4p khde ed cdu tao don gian hon
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song chi sit dung & loai xe con di chuyén trén hai nhanh cdp treo. Thiét bi do cap
duge treo nhd cac vong kep 6m khodng 70% chu vi cda cdp treo, nhi vay cdc con
lan cha xc con van cd thé qua lai mét cach dé dang, DE xe con khong bi can lai
bdi thi&t bi d0 cap. cac nhanh cdap nang trén xe con duge bd tri nam giita hai nhanh
cap treo, trong khi dd cac nhdnh cdp di xudng mdce treo phai ndm ngeai cdc nhanh
cAp treo. Cach bd trl nay doi hoi phai ed bon puly ddi hudng cap nang duge bo tri

trén xe con.

e A . |

Hinh 21.5. Thiét hy dd cap ki€u ma kep:
1- con ian di chuyén xc con; 2- khung xc con; 3- ray md ma kep; 4- ma kep; 3- puly
cap nang: 6- con lan d8 c¢ap nang va cdp kéo xe con: 7- cip treo; 8- cdp ndng; 9- cip
kéo xe con; l0O- kcp cap kéo xc con; L1- binh diu hoi tron cip treo.

147

Hinh 21.6. Thi¢t bi d6 cap khi $¥ dung hai cap treo:
1- khung dd; 2- cap treo; 3- cdc con lan dd cap cOng lac,
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Cac xe con trén can truc cip thuiing co 36 banh xe tit 2 dén 16 va ap lue
khoang 1-2t. DE phan bé tai déu lén edac hanh xe, st dung hé thong clu can bang.
Duémg kinh banh xe tu 250 dén 450mm.

d) Toi kéo xe con

Tai kéo xe con cd két cdu kidu tang cudn. Khi khdu dé cln truc 16n ding loai
puly ma sat. D€ dam bac kha nang truyén luc gita puly va cap, st dung déi trong
dé kéo cang cap. Thiét bi kéo cang duge bo tri ngay & doan din dong. Ranh cia
puly ma sat duge I6t can su hoac chit déo. Hé 36 ma sat ¢ = 0,22 + 0,3, D€ tang

gde om cda cap st dung hai puly ma sat.

§21.2. TINH TOAN CAP TREO

Cap trev trong can
truc cAp 14 mot day
mém dude ciAng gilda
hai thdp bang thép No
chiu tai trong ban
than phan bd deu va
tai trong tap trung do

|
|
%
trong ludng xe con va ;
vit nang Mot cach 1
ghn dung cd th& coi !'
day cap bi vdng theo IL*E-—{ ) ‘I
duong cong parabén R - ' -

va khi nay trong lugng

ban than ctia né duce tinh 21.7. S¢ do unh cap trco
coi nhu phan bé déu

trén day cung AB (hinh 21.7),

1. Xac dinh IlUc cang cap treo thinh 21.7)

Xét trudng hop tdi trong tap trung @ cach gdéi A mot doan la x. D& vong cia
cdp tai Cla £ Phan lve tai A va B 1a 8, (V,, H ), S,(V,, H,). Viét phuong trinh
can bang mémen ddi véi A va B, co

ql*

M, =V, + H k- - Rx =0
2.cosfl
i7"

SM, =V, l-H.h - —— - QL-x =0
2.cusf

Tt hinh 21.7 ¢d thé thdy ro
H, = H, = H.



Tit hai phuong trinh trén rit ra

g{ - x
Va s T4 + H.egf; 21.1)
2.cosp {
ql Q.x
Vy = + - Htgp.
2v0s !

(21.2)

D& xde dinh do vong £, cua cap tai diém od @ tdc dung (di€m C) xét can bing
doan cdp AC sau do ldy momen dai vdi C ed

gx*
SM. = Vix - Hif + xgh - =10
2cosf
Thay gia tri V, t& (21.1) vao phuang trinh trén va rat ra
gl Q .4 Q _
f, = xi + ) - xS ——————  ——— 1}, (21.3)
ZHcosi H 2Hcosf Hli
Lay dao ham (213 va cho bang khéng, duge vi tri ed dé vang cap lon nhit la
{
r=g va gid tri do vong lén nhat
> g 2Q
fmax =

{—— 4+ — ) (21.4)
8H  cosfi {

Theo kinh nghiém, d6 vong 1on nhit cho phép cta cap f = (0,035 + 0,05).
Dé cap khong bj trung qua muc cho phép khi ¢d tai, lvc ngang tac dung lén cac gdi
A va B phai dat gia tri rit ra 1d (21 4),
P 2
H=——1

N . T E
8f . CUSP {

[
[,
[ )

Thay H theo {21.5) vao (21.1) va {21.2), xae dinh dugc gid tri caa cac phan hue
tua V., V..

Téng Iic cang day cap tai cdc diém A va B la

SA = ‘JV%.\ + H? va

S = 72 2
.8, = V¥ + H

Tién hanh chon cap theo lyc cang S v0i hé s an toan n = 3 + 3,5

2. Tinh chiéu dai cap treo

Trén doan chiéu dai vé cung nhé ds cua day cAp treo (hinh 21.8} ¢ thé vigt

‘/ dy
dL = Jdx? + dy> = V1 + (—) dx (21.6)
dx
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Gde nghiéng cta dudng

cong day cdp so vdi dubng A £
niAm ngang tai di€m cd toa 1
do x 1a a va . R
. ‘ fx ‘—‘-‘_.____- B
dy ] «
tga = — (21.7) -+
afx ).,T T
Khai trién chufi Tayla
(21.6), gi®t lai hai s6§ hang L
diu, b qua cae s8 hang con |
lai do cd gia tri vé ciung hé
cudi cf}ng oo Hinh 21.8. 50 &% xac dlﬂh chie¢u dai C-ép treo.
1 dy
dL = [1 + — { — )*|dx. (21.8)
2 dx
Phuong trinh dudng cong day cap dude vist:
y = xtgh + f,. (21.9)
Thay gid tri cua f, ti (21.3) vao {21.9) va 14y dao ham theo x.
dy q! q qx 2Qx
— = tga = tgh + + — - - — (21.10)
dx 2Hecosff H  Hcosf Hl

d .
Thay gié trj d—i tir (21.10) vao (21.8) va ldy tich phén, vdi x bién thién tit 0 dén

{, cd chitu dai cdp trec khi khong cé vat nang (@ = 0)
! 1 _ gt
L = (j:dL =17+ ? tg<fl + _—24H2.c052ﬁ .
Khi trén cdp treo tdn tai vat ning, tdng chidu dai cdp treo la t6ng chidu dai
ctia hai doan ecap AC va CB, ¢d th& xac dinh L nhv sau:

Xe !
L = [dL + fdL

o XC

Cudli citng od thé viét chigu dai cap treo khi co tai
xZ Pqg? (-xdx.  Qql
+ - + (@ +
21 24HZcos?f 2!H? cosf

L =1+ ).
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Chuong 22

ON DINH VA DUONG DAC TiNH TAI TRONG

§22.1. ON DINH CAN TRUC

1. Nhing quy dinh chung

Khi cAn truc ding trén nén, dudi tic dong cua ngoai luc nhu trong lugng vat
nang, gid, ¢de luc quan tinh phdt sinh khi cac cd cdu eta may lam viéc, Anh hudng
cia do d6c nén v.v. can truc ¢d thé & trang thai bi lat hoac bi lat d8. Khi nay ndi
can truc bi mAt &n dinh. Can truc phai ddm bao &n dinh c4 & hai trang thai: lam
viée {con goi la dn dinh ¢¢ tai) va khong lam viée (6n dinh khéng tai). On dinh can
truc phai duse ki€ém tra bang tinh toan théng qua hé s6 6n dinh % cho ¢4 hai trang
thal.

Hé sd 6n dinh co tai 1a ty s6 gita mOmen cla trong iudng cac bd phan can true
¢d tinh dén tit ca cac luc phu (gid, qudn tinh mdé mdy hoac phanh cdc co cdu) va
anh hudng cua gde nghiéng cho phédp 1dn nhidt khi lam viée, ddi vai truc lat va
mémen do tdi trong nang § gay ra déi véi truc lat do.

Hé 86 8n dinh khdng tai duge xac dinh bang ty s8 gita mémen cia trong luong
cac bo phan can truc od tinh dén goc nghiéng mat n&n v& phia lat, ddi vai trye lat

va moémen cua lye gic déi vai truc lat,

Trén hinh 22.1 dan ra cac vi tri eda cin (dudng mui tén [idn nét) va truc lat
(dudng nét dam) dé tinh todn dn dinh cd tai khi bé tri cac banh xe tua cua can
true cd dang khac nhau. Dang vuing gde (hinh 22.1,a), dang thang (hinh 22.1b) va
dang tam gidc thinh 22.1,¢). Tinh todan én dinh khong tai, ¢éin truc ¢d vi tri hudng
nguge lai so v8i khi ki€m tra 8n dinh cd tai (dudng mii tén diit nét). Néu dién tich
chan gid cta phin quay can
truc trong miat phang chda can
I6n hon so vai dién tich chan
gi¢ trong mat phing vudng gde
vdi can thi tién hanh kifm tra
¢én dinh bé sung khi chn co vi

tri song song vdi truc lat.

Tri 56 cia hé s8 én dinh cd
tai phai duge xdec dinh khi Hinh 22.1. Vi tri ¢da can Vd truc 1at kh
ki€Em tra dn dinh ¢an truc
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hudng cla can vudng gde voi true 1at va khi hudng cua can tao vdi truc lat mot
gdc 45° khi nay cd tinh dén lue quan tinh tiép tuvén xudt hién khi phanh co cau
quay. Theo TCVN 4244- 86, tri s6 nay khong duge nhé hon 1,15,

Tri a6 cGa hé s5 dn dinh ¢d tal xdc dinh khi khéong tinh dén cae ldue phy va
khéng tinh dén anh hudng do nghiéng mat nén khong dude nhd hon 1,4, Hé 86 6n
dinh nay con duge goi 1a hé =3 an dinh tinh khi cg rai

Tri s6 cia hé ad 6n dinh khi khang t4i dudge xac dinh khi can truc & vi tri bat
lgi nhat déi vadi tac dung cta lue gid & trang thai khéng lam viée. Vi can true thay
d8i tam voi bang nang ha cin. hé a6 an dinh khi khong tai xac dinh khi cén 6 vi
tri lam viéc thap nhdt. Can kigm tra ea khi can O vi tri cao nhdt dudi tde dung cda
lue gid & trang thai lam vice.

Déi v8i can truc thay déi ldm voi khéng dung co cAu nang ha can, hé s6 dn
dinh khong tai xdc dinh khi can truc & tam vdi nhé nhat chiu tdc dong cda tai
trong gid ¢ trang thai khong lam vige

2. Hé s8 6n dinh can truc quay

a) Hé si 6n dinh khi cé i

Hinh 22.2 mo 1a so do tnh toin he s6 on dinh can true khi ed 1ai. Can truc
nam trén mat phing nghiéng vé phia true lat voi gée dée o, chiu tal gid va qudn
tinh cd chigu giam mémen gia. Mamen git 1a mdmen cd chigu nguoe vai chidu lat
can truc, nd dude tao ra chd yéu do trong lugng ban thian cin truc.

Khi can nam vudong goe vai true Lt A3 hoae €D, hé 56 &n dinh dong khi i tai

36 1a
1 Qur, . Ay Qu, ‘
Bl = —————— {G[(0.58 + o1 h sina] - M (a - 0,55) -

Qa - 0,b%) BO0 - -k, 8t
Qu, o, g+ Gy, Q@ + Ghuy

- —hy- — b ——————— hy - —————a - 0,55 -
B, &t, &f 8ty

- Py - Poyhito= L5 (22.1)

Khi céan cd hudng tao vdi truc lat mot goe 459, hée 8 &n dinh dong sé la

1 0,7Qnr h

ax 3
B = ———— { GIO,TI0.55 + 1 - A sina] - ———— " .
0,7Qia - 0,55) 900-n-h,
66(Q + G inr_ . & Qu, o
) : max". 0.7 (@ - 0.55) . 2 h; ) 2 hl )
(900 - n-h gt gt gt gl
f
(@ + Goivy ) + G
07— L 0T ——— e - 0,581 - Phy - Pogha ) o> 115
gl‘!3 gi". = s

(22.2)
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Hé s &n dinh tinh khi ¢d tai duge xac dinh khi goe déec a = 0; khéng ké dén
tal trong gié va qudn tinh:

G(0,55 + ¢)
R = —— = 14 (22.3)

@ia- 055
Trong hai cong thdc (22.1) va (22 2), da coi gan ding cosa = 1
trong da: @ - trong lugng vat nang ldn nhét dng véi tAm vél duoe xde dinh theo
dudng dac tinh tai trong, kG;
G - trong ludng cin true, kG;
G, - trong lugng cla can quy vé dau can, kG;

(8]

Tmax - LAM Vi 1dn nhat tuong tng vai tai trong nang tinh todn @, my;

0,58 - khoang cdch tif truc quay can truc dén truc lat, m;

Hinh 22.2. S0 db tinh todn én dinh cin truc khi cd 1an
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¢ - khodng cach ti truc quay dén trong tam cin truc, m;
v, ¢, - toe d6 nang ha vat va di chuyén can truc, m/s; khi ha ty do, tée
do ha vat ap dung bang 1.5 toe dd nang vat,
n - tde dbd quay can true, vg ph;
P, Py - lue gio tac dung lén ¢an truc va vat nang d trang thai lam viée,
hudng gid vaonyg gde vdi truc lat, kG,
vy, vy - tde d¢ dich chuyén ngang va dung cha dau can khi co cdu thay
déi tam voi lam viée, mys; '
t). ¢y ty t, - thot gian phanh thoac md may) cd cdu nang, di chuyén, thay
d8i tam vai va quay can true, s;
Véi cde can truc od thist bi dam bAo dich chuy&n ngang vit ning khi thay d6j

@ + Gy

tam vdi, trong cong thie (22.1) va (22.2) thanh phan {a - 0,55)
. gy
duge tinh vai @ = 0 '
L. o, .
Cac thanh phan ~ hy va -- . chi duoe k€ dén khi ki€m tra 8n dinh
gty gt

vd tai theo hudng di chuyén ciin true. néu cdn truc thiét ké cd kha nang di chuyén
khi ed tal. Trong lugng quy dan edu c¢an truc quy vé diu can duge xac dinh tir
disu kién can bang dong nang tinh & thai diém bdt dau qua trinh hodc cudi gua
trinh phanh hodc cudi qua tyinh mé may ca cdu thay d&i tAm vai (7, va cd cau

yquay &'
Vai cAn thang cd th& ap dung
G,
G = G- —
3

Vdi hé théng cin cdan bang trong cin truc chan d€ va c¢an truc néi
G =G = O.GGF + 056G, + G b
trong do: (i - trong luong cAn va thiét b trén dd.
G, - trong lugng can phy;

P
G, - trong lyong thanh gidng.

7

by Hé s dn dinh khi khing tdi

Can & vi Llri cé tam vdi nhd nhar Can true o6 xu hudng lat quanh true di qua
B dudi tac dung cia lyce gid biu )gi & trang thai khong lam viée va dé dée eha nén
noi may ddng thinh 223

Hé =26 an dinh khong taj

G[{0.55 - ) - /r;sinu] _
ho o= = 1,15 (22.4)

- P h,
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v

Pb - lue gio ¢ trang thai
khong Jam vige tac dung lén can
true.

& eaec can rruce oo cd rdu
thay d6t tAm vai ki€u nang ha
can bang palang cap. cho phep
dinh kh
khong tai khi can & vi tel lam

xac dinh he s0 on

viec thap nhit néu nhu didu kién
s dung thdc 1& cho phép. Khi
nay can kifm tra bd sung dn
dinh khong tal khi can 4 vi
ct tam vdi nho nhat va gio duge
lay tri 360 ung vai trang thai lam
viec,

Khi ki€m ra dn dinh khéng
ke dan anh

hudng cda thiéi b kep ray

tai khong duge

Goc nghiéng cida nén duing
khi kieam tra dn dinh cho & ha
truding hdp co 141 va khéng tii
déu 183y nbu sau

Hinh 22.3. 5 d¢ tan todan oo Jink

kKhi khosgr .

can true dding sat can true oth, cau dres bank aich khi Tax

chin chd- g phu = 3

can teue s vieo 1rén nen ddong tai wing Lrddngr o = 2

o= 2

khi co chdn choag o = 1A

§22.2. DUONG DAC TiNH TAi TRONG

O cac can true thay don tam vor de dam hao an dlen canieong =

khi ram wvoi tang Su phu thude giua (4 trong 2367 «5 o ey tha

diung thanh Jdé thy hoae dual dang bang taewu

shacr s oau diee e

tdi trong nang va tam vor g la daang dae unn tac trong

Vi i

d&i khi s dung. thi dng vdi m6i ceadng hap od dudng dac tinh tal rroes reng

pan e co 50 dung chin chdng pat hoae irang thon el

e it

TR W B AT

[V
G
B S -

D

TR R

Nhi da néu trong §27 7 1410 o cde dab g o vl pa g vi cac tae rorg Fho

d vj tri bat loi nhdt, o6 fri =6 lon nhat. khang tan oho ey teye br tat Ty g by bae

i nhidt xay ra khi can true daag quay, cdn § vi trl “uoag goe vor hudng di 2iuyen
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déng thai phanh khi dang ha vAt Né&u khodng cach truc banh xe nhd hon khoang
cdch v&t banh xe, vi trf nguy hiém xay ra khi cian song song vai hudng di chuyén,
khi d6 phai ke thém dén anh hudng cia gua trinh phanh ed cfu di chuyén.

Hinh 22.4 m6 14 so d6 tinh khi can & vi tri vuong gde vai huang di chuyén. Tri
s6 mémen d6i vdi true lat & khi can co goc nghiéng ¢ so v8i mat phang ngang &

moi vi tri etia cAn phai dAm bao khong ddi va cdn bang vdi mémen gii M, :

Ql.‘ I .

I L _ .
()@ + = Ko+ leaspd T Py 4 Py 4 sing) 4 Gle + Deos ) 4
g } o -

N '.’ - o
+ P b, + L singt 2 Pk x Ssing) = M= eonst (22.5)
trong d6: &, - hé 5o On dinh,
Q) )
~~— Jyu quin tinh tdc dung lén va1r nang khi phanh ha vat,
gL,
Pg“ - tai rrong gid tie durg 18n AL pang;
. - trong long can:
P,m; tai trong gid tac dung 1én can.
M, - momen gy imonen chong fary
£, - luc quan tink fy tam vat nang khi co cau quay lam viéc;
4 .
Pl s = et (22.6)
o
P - lye gquan tink Iy tam do khioi luong ein gay ra,
0. ] ‘
Plo= o o F Geosgies (22.7)
g 4

Trong cong rhuc (2260 da bo yun gia ori taug thém cua tAm vdi do vat nang
bi vang ra khi guay vdéi ioc Jo goc w.

i

{y. - khodng cach giim dirta dat hge quan tinh ly tam cin dén ch6t chan
can. Nou col can od khoi lugng phan bé déu, ldy momen cda cdce hue
guan tinh ly tdm cda cac phan o doi voi chat chan can,

(r ! GPC’.ST

—(r, *+ é‘cosw‘)wzl,usmp = T— ’J"irl‘ + Zcosp)ZsingdZ

ti do cd
l_}

-

; rob o lrosp
i = ST —— (22. 8)
ro ;)!co:,grn

Dai véi mér mot goc nghigng can ¢ va tam vdi tudng ung la r, + lcosp cd thd
xde dinh dugce tal trong ning @ theo (225) D¢ ddn gian phuong trinh cia dudng
dac tinh tai trong, cd thé hé gua cic thanh phan e nAm ngang va dat:
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v G(

QUb, + —— 1 + — = p
9
g!l s

¢ + fcasp = x

G
. const = (. (22.9)

Thay (22.9 ) vao {22 5) ¢6
Frx =10
Mdi quan hé trén mé a4 bang dudmg cong hypechin co gde toa do tai O (hinh

22.1)

£ IS y
I
N ®
N OUF
>(J/
N
rxi \"'*- ‘
R X L*—1| W
o l g
N
C.DU
o' x

Hinh 22.4, Dyong dac anh tai trong can truc.
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Duing cong F = fix) duge xac dinh bang cach dfy truc x mét doan la G2 ién
phia trén (céng thic 22.9 ). Dudng cong duoc xac dinh 1a gidi han trén cua ving
lam viéc va dudi nd la dudng ddc tinh tai trong thuc khi cé ké dén cic ide tic dung
ngang.

Thang thusng dai lugng dac trung cho cin truc la momen tai MQ duge xac dinh
bing tich s6 gifta tai trung nadng nhé nhét va tAm voi lon nhat. Néu nhu gilr cho

momen tai M, khong thay d&i ¢ moi thm vdi r,, thi cing c¢d thé xdc dinh duge
M, '
duong dac tinh tai trong F* = oo dang hypecbon vai gbe ton do tai O va cd
X

truc ddng trang voi truc quay caa mday. O cdc cian true thiap, do cde lde ngang cod
cdnh tay don ldn nén dutng cong tai trong con nam dudi nida cia dudng cong
hypecbén nay. Viéc su dung dudng dac tinh tai trong theo moémen tai la chua that
chinh xde.
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