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Lai gioi thiéu

Viée t6 chiic bién soan va xudt ban mét sd gido trinh phuc vu cho dao tao
cdc chuyén nganh Bién - Dién td, Co khi — Déng luc o cdc truing THCN — DN
la mét sy c6 gdng lon cia Vu Trung hoc chuyén nghiép — Day nghé va Nhé xudt
ban Gido duc nhdm ting budc théng nhét néi dung day va hoc & cde tridng
THCN trén toan quéc.

Néi dung ctia gido trinh da duge xdy dung trén co so ké thica nhiing
néi dung diuge gidng day 6 céc trudng, két hop voi nhitng néi dung mdi nhiam
ddp ing yéu cdu néng cao chdt lugng déo tao phuc vy si nghiép céng nghiép
hoa, hién dai héa. Dé cuong cia cde gido trinh da duge Vu Trung hoc chuyén
nghiép — Day nghé tham khdo y kién cia sé truong nhu : Truing Cao déng
Céng nghiép Ha Noi, Truong TH Viét — Hung, Truong TH Céng nghiép 11,
Truong TH Céng nghiép III v.v... va dd nhdn duge nhiéu ¥ kién thiét thue,
giup cho tdc gia bién soan phi hop hon.

Gido trinh do cdc nha gido ¢6 nhiéu kinh nghiém gidng day 0 cdc truong
Pai hoc, Cao ding, THCN bién soan. Gido trink dige bién soan ngén gon, dé
hiéu, bd sung nhidu kién thic mdi va bién soan theo quan diém md, nghia la, dé
cdp nhitng néi dung co bdn, cét yéu d€ tiy theo tink chdt cia cdc nganh nghé
dao tao ma nha truong tw diéu chinh cho thich hdp va khong trdi vdi quy dinh
cua chuong trinh khung dao tao THCN.,

Tuy cdc tdc gid dd cd nhidu of ging khi bién soan, nhung gido trinh
chdc khong tranh khdi nhitng khiém khuyét. Vu Trung hoc chuyén nghiép —
Day nghé dé nghi céc trudmg siz dung nhitng gido trink xudt bdn lin nay dé bé
sung cho nguén gido trinh dang rét thiéu hién nay, nham phuc vu cho viée day
vé hoc cia cdc truing dat chét luong cao hon. Cde gido trink ndy ciing rét b6
fch déi vdi déi ngii ki thudt vién, cng nhan ki thudt dé ndng cao kién thic va
tay nghé cho minh.

Hy vong nhdn dude sy gop ¥ ctia cde truong va ban doc d€ nhiing gido
trinh duwdc bién soan tiép hodc iGn tdi bdn sau c6 chdt lugng 6t han. Moi gip ¥
xin gii vé NXB Gido duc - 81 Trén Hung Dao — Ha Néi.
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Mo dau

Gido trinh Dung sai ldp ghép va Ky thuét do ludng duve bién soan dé cuong
do vu THCN - DN, B¢ Gido duc & Dao tao xdy ding va théng qua. Ngi dung
dugc bién soan theo tinh thdn ngdn gon, dé hiéu. Cdc kién thitc trong toan bo
gido trinh co méi lién hé logic chdt ché. Tuy vdy, gido trinh ciing chi la mét
phdn trong néi dung ctia chuyén nganh déo tao cho nén ngudi day, ngudi hoc
cdn tham khdo thém cde gido trink c6 lién quan déi vdi nganh hoc d€ viée st
dung gido trinh ¢6 hiéu qua hon.

Khi bién soan gido trink, ching t6i da c& géng cép nhét nhitng kién thite
mdi ¢6 lién quan dén mén hoc vé phit hdp vdi déi tuong s¥ dung ciing nhit cd
gdng gdn nhitng néi dung 1i thuyét vdi nhitng vén dé thuc t¢ thudng gip trong
sdn xudt, doi séng dé gido trinh cé tinh thue tién cao.

Néi dung ciia gido trinh duge bién soan gém :

Phan thit nhit : DUNG SAI LAP GHEP

Chuong 1. Cac khai niém co ban vé dung sai 1&p ghép ; Chuong 2. Hé théng
dung sai ldp ghép b& mit tren ; Chuong 3. Dung sai hinh dang, vi tri va nham
bé mit ; Chuong 4. Dung sai kich thudc va lap ghép cla cac méi ghép thong
dung ; Chuong 5. Chudi kich thuée ;

Phan thit hai : KY THUAT DO LUGNG

Chuang 6. Céc khai niém co ban trong do ludng ; Chuwong 7. Dung cu do
théng dung trong ché tao cd khi ; Chuong 8. Phuong phép do cac théng s¢ hinh
hoc trong ché tao co khi.

On tap va kiém tra

Trong qud trink st dung, tiy theo yéu cdu cu thé 6 thé didu chink s6 tiét
trong méi chuong. Trong gido trink, ching t6i khéng dé ra néi dung thuc iép
cua titng chuong, vi trang thiét bi phuc vu cho thitc tép cua cdc trudng khong
déng nhét. Vi véy, cdn ci vao trang thiét bi da cé cia titng trudng va khd ndng
t6 chige cho hoc sinh thuc tdp ¢ cdc x{ nghiép bén ngodi ma truong xdy ding thoi
lugng va néi dung thuc tdp cu thé — Thoi lugng thuc tdp 161 thi€u néi chung
ciing khéng it hon thi lugng hoe lf thuyét cua mdi mén.

Gido trinh dude bién soan cho déi tugng lg hoc sinh THCN, Céng nhén
lanh nghé bde 3/7 va né cing la tai liéu tham khdo b6 ich cho sink vién Cao
dang k¥ thudt cing nhu K§ thuét vién dang lam viée 0 cdc co s& kinh t€ trong
nhiéu linh vie khdc nhau.

Mgc dir di 6’ gdng, nhung chdc chdn khéng tranh khoi hét khism khuyét.
Rét mong nhén duge y kién déng gop ctia ngudi si dung dé ldn tdi ban sau dude
hodn chink hon. Moi gop ¥ xin diuge g% vé Nhi XBGD - 81 Trdn Hung Dao,
Hea N
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Phdn thit nhdt

DUNG SAI LAP GHEP
CHUONG 1
CAC KHAI NIEM CO BAN VI
DUNG SAI LAP GHEP

1.1. KHAI NIEM VE POI LAN CHUC NANG TRONG CHE TAO
CO KHi

1.1.1. Ban chit cta tinh d8i 13n chirc ning

MSéi chi tiét trong bo phan mdy hodc bo phan mdy trong mdy déu thuc
hién mot chitc nang x4c dinh, vi du : dai 6¢ vin vao bu léng ¢é chite nang bit
chat, pit tong trong xi lanh thuc hién chic ning nén khi, gay né va phdt luc.
Khi ta ché tao hang loat pit tong, hang loat dai &c cdng loai, néu 18y bat k¥ dai
6c hoic pit tong chia loat vira ché tao lap vao b phan may ma bo phan may dé
déu thuc hién ding chifc ning yéu cdu ctia n6 thi loat dai 8¢ va loat pii tong da
ch€ tao dat dugc tinh déi 14n chitc nang. Vay tinh déi 1in chifc nang cla loat
chi ti€t 1a kha nang thay th€ cho nhau khong cin phai lya chon hoic sita chita
gi them ma van dam bao chifc ning yéu cdu cia bo phin mdy hodc may ma
ching 14p thanh.

Loat chi tiét dat dugc tinh d6i 14n chiic ning hoin todn n€u mei chi ti&t
trong loat déu dat tinh d6i lin chic ning. Con néu c6 mot hodic mot vai chi
ti€t trong loat khong dat tinh déi 14n chifc nang thi loat chi tiét &y dat tinh déi
13n"chitc nang khong hoan toan.

S& di loat chi tiét dat dugce tinh déi 14n chifc ning 12 vi ching dugce ché tao
giéng nhau, t4t nhién khong thé giéng nhau tuyét d6i dugc ma ching ¢é sai
khdc nhau trong mot pham vi cho phép ndo d6. Ching han cdc thong s6 hinh
hoc cia chi ti€t nhu kich thude, hinh dang,... chi duge sai khdc nhau trong mot
pham vi cho phép goi 1a dung sai. Gi4 tri dung sai 4y duge ngudi thiét k€ tinh
todn va quy dinh dya trén nguyén tic cia tinh déi lan chirc nang.
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1.1.2. Vai tro cla tinh ddi t3n chirc nang

Tinh d& (4n chitc nang 12 nguyén tic clia thiét k€ va ché tao. Néu cdc chi
tiét dugc raiét k€, ché tao theo ngayén tic d3i 14n chifc nang thi ching khong
phu thuéc vao dia diém sén xuft. D6 14 diéu kién dé ta c6 thé hop tic va
chuyén moén hda san xudt. Su hgp tac va chuyén mon hda san xuat s& din dén
san xudt tap trung quy moé 16n, tao kha nang dp dung k¥ thuat tién ti€n, trang
bi mdy méc hién dai va diy chuyén san xudt nang suft cao. Nho 46 ma vira
dam bao chit lugng lai giam gi4 thanh san phdm.

Mait khéac thiét ké&, ché€ tao chi tiét theo nguyén tic ddi 1an chitc nang tao
diéu kién thuan lgi cho viéc san xudt cac chi tiét du trit thay thé. Nhd d6 ma
qué trinh 5 dung céc sdn phidm cong nghiép sé tién loi 4t nhiéu.

Trong doi s6ng : ta dé dang thay mot béng dén hdng bing mot béng dén
mdi véi cling mot dui dén, hoac dé dang thay 6 bi 3 mon hong clia mot xe may
bing mot 6 bi méi cung loai. Trong san xudt, gid du mot bdnh rang trong may
bi gdy héng, ta ¢6 ngay mot banh rang dy trit ciing loai thay thé vao 12 mdy lai
tiép tuc hoat dong duge ngay. Do d6 gidm thdi gian ngling may dé sira chita,
st dung may triét d€ hon, mang lai l¢i ich Idn vé kinh t€ vA quan 1y sdn xuit.

1.2. KHAI NIEM VE KICH THUGC SAJ LECH GIGI HAN VA
DUNG SAI

1.2.1. Kich thuéc danh nghia : 12 kich thuéc duge xdc dinh xust phat
tir chitc ndng cha chi tiét sau dé quy tréa (+é phia 16n 1én) theo cac gid tri cha
day kich thudec tié: chuin. Ching han, xudt phat tit dé bén chiu luc cla chi tiét
truc ta tizh duge dudng kinh truc la 29,876 mm. Theo cdc gid tri cha diy kich
thude tiéu chudn (bang 1.1) ta quy tron 12 30mm. Vay kich thusc danh nghia
cha chi ti€t truc 1a 30mm.

Bdng 1.1. DAY KICH THUGC THANG TIEU CHUAN

R,5 1Rﬂlo R,20 | R,40 || R,5 | R,10 | R,20 | R,40 || R,5 | R,10 | R,20 | R 40 |
(RS) |(R’10)|(R*20}[(R*40)]| (R5) [{(R'10)|(R’20}|(R’4W) || (RS) [{(R*10){(R 20} |(R’40)
1,0 1,0 1,0 1,0 10 10 10 10 100 | 100 | 100 | 100
1,05 10,5 105
1,1 1,1 1t i1 "o | 110
1,15 11,5 120
1.2 1.7 1.2 12 12 12 125 | 125 | 125
' 1,3 13 130
1,4 1.4 14 14 140 | 140
1 1.5 15 150




R,5 | R,10 | R,20 [ R,40 | R,5 | R,10 | R,20 | R,40 | R,5 | R,10 | R,20 | R,40

(R3) [{R'10)|(R'20){(R’40)| (R5) (R;IO) (R200[{R’40)| (R5) |(R’10) [{R'20) [(R’40)

1,6 1.6 1.6 1,6 16 16 16 16 160 160 | 160 160

1,7 17 170
18 | 1.8 i8 | 18 180 | 180

1,9 19 | 190

20 [ 20 | 20 20 | 20 | 20 200 | 200 | 200

2,1 21 210

22 | 22 2 | 22 220 | 220

24 | 24 240

25 | 25 [ 25 |25 | 25 | 25 | 25 | 25 | 250 | 250 | 250 | 250
2,6 - 26 260

2,8 | 2.8 28 | 28 280 | 280

3,0 30 300

32 | 32 | 3.2 32 | 32 | 32 320 | 320 | 320

3,4 34 340

36 | 3.6 36 | 36 360 | 360

38 38 380

4,0 4,0 4,0 4,0 40 40 40 40 400 | 400 | 400 | 400

4.2 42 420
45 | 45 45 | 45 450 | 450
4.8 - 48 480

50 | 50 | 5.0 50 | s0 | 50 500 | 500 | 500
5,3 53 530

56 | 5.6 56 | 56 560 | 560
6,0 60 600

6,3 6,3 6,3 6,3 63 63 63 63 630 | 630 | 630 | 630

6.7 67 670
7.1 | 7.1 71m | 7 _ 710 | 710
75 | 75 | 750

80 | 80 | 80 80 | 80 | 80 800 | 800 | 800
8,5 85 | 850

90 | 9.0 90 | 90 900 | 900

9,5 95 950




Khi tra bang 1.1, ta vu tién sit dung diy 1 (R,S) tru6c, r6i méi dén diy 2
{R,10),... Kich thuée danh nghia dugc ky hi¢u la dy d6i véi chi ti€t truc v Dy
d6i véi chi ti€t 18. Trong ch€ tao co khi, don vi do kich thudc thing dugc ding
12 milimét (mm) va quy uéc thdng nhdt trén cdc ban v& ma khong cdn ghi ki
hiéu don vi “mm”. Kich thuéc danh nghia dugc diing 1am géc dé x4c dinh cic
sai lech cha kich thude. -

1.2.2.- Xich thuédc thye : 1a kich thudc nhan duge tir két qua do véi sai s6
cho phéo va duge ki hiéu 1a d, d6i véi truc va Dy, d6i véi 18. VI du : khi do.
kich thudc dudng kinh truc bing Pan me cé gid tri vach chia 13 0,01mn., két
quéa do nhéan dugc Ia : 24,98 mm, thi kich thuéc thie cta truc 13 dyy, = 24,98mm
vdi sai s6 che phép 12 £0,01mm. N&un ding dung cu do chinh x4c hon thi kich
thudc thue nhan duoc ciing chinh x4c cao hon.

1.2.3. Kich thudc giGi han

D€ xdc dinh pham vi cho phép cuia sai s6 ché tao kich thuée, ngudi ta quy
- dinh hai kich thudc gidi han (hinh 1.1) [a :

— Kich thudc gi6i han 16n nhat ki viéu 12 d,,, (Dppay).
— Kich thudc giéi han nhé nhat, i higu 1a d g, (Dpiy)-

Kich thudc cha chi tiét da ch€ tao (kich thudc thuc) ndm trong pham vi
cho phép 4y thi dat yéu cdu. Nhu vay chi tist ch€ tao dat yéu cdu khi kich
thuée thue cha né théa min bit ding thitc sau :

dpin £dip < dipax (1.1
Dypin £ Dy < Dinax (1.2)

1.2.4. Sai @ch gidi han : 12 hiéu dai s6 giita cic kich thude gidi han va
kith thudc danh nghia.

— Sai léch gidi han trén : 12 hiéu s6 dai s§ giita kich thu6c gidi han lém

nhét va kich thuée danh nghia. N6 duge ki hi¢u 1a es (ES) va dugce tinh nhu
sau :

es =dp,y — dn (1.3)

ES=D_,, - Dy (1.4)

(chit in hoa sit dung d6i vdi chi tist 16, chit thudng d6i vdi chi tiét truc).
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Hinh 1.1. So d6 biéu didn kich thudc gidi han

— Sai léch gidi han dudi : 14 hiéu dai s6 giira kich thuée giGi han nho nhat
va kich thudc danh nghia. Né dugce ki hiéu 1a ei (EI).

ei = dpy;p — dy (1.5)
El = D,;, - Dy (1.6)

Tri 50 sai léch mang du “+” khi kich thudc giéi han 16n hon kich thude
danh nghia, mang dfu “—* khi nhd hon kich thudc danh nghia va bang “0” khi
ching bing kich thuéc danh nghia, hinh 1.1.

1.2.5. Dung sai : 1a pham vi cho phép cbha sai 56. Tri s6 dung sai bang
hiéu s giffa kich thudc gidi han 16n nhdt va kich thudc giéi han nho nhat,
hodc bing hiéu dai s6 gilra sai 1éch gidi han trén va sai léch gi6i han dudi.

Dung sai dugc ki hi¢u 1a T (Tolerancé) va dugc tinh theo cdc cong thirc
sau

+ Dung sai kich thudc truc : Ty = dax — dipin 1.7
hoac Ty=¢es—ei (1.8)

+ Dung sai kich thuéc 181 Tp = Dy.y — Dpin (1.9
hoac Tp=ES-El : (1.1

Dung sai luén luén c6 gi tri duong. Tri 56 dung sai cang nho thi pham vi
cho phép ciia sai s6 cang nhod, yéu cdu do chinh x4c ch€ tao kich thudc cang
cao. Ngugce lai néu tri s6 dung sai cing 16n thi yeu cdu do chinh xdc ch€ tao
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cang thdp. Nhu viy dung sai dic trung cho 46 chinh xdc yéu cdu cha kich
thudc hay con got 1a d¢ chinh xdc thi€t k&,

Vi du 1.1. MOt chi ti€t tryc c¢6 kich thufc danh nghia dy = 32mm,
kich thude gidi han 16n nhét d,,, = 32,050mm kich thuéc gidi han nho nhét
d g = 32,034mm.

Tinh trj s6 cdc sai léch gidi han va dung sai.

Gidi : — Sai léch gidgi han kich thudc truc duge tinh theo cdc cong thic
(1.3) va {1.5):

es = dp., — dy = 32,050 - 32 = 0,050 mm
ei = dpjp — dy = 32,034 - 32 = 0,034 mm

—~ Dung sai kich thuéc truc duge tinh theo céng thitc (1.7) hodc (1.8) :
Tq = dpax — dmin = 32,050 — 32,034 = 0,016 mm

hoic Tyg =es —ei = 0,050 - 0,034 = 0,016 mm

Vi du 1.2 : Chi ti€t 16 ¢6 kich thudc danh nghia 13 Dy = 45 mm,
kich thudce gi6i han i6n nhdt D, = 44,992 mm, kich thudc gi6i han nhd nhit
Dmnin = 44,967 mm.

Tinh tri s6 cdc sai léch gidi han va dung sai.
Gidi : — Tinh céc sai léch gigi han theo céc cong thitc (1.4) va (1.6) :
ES = Dy, -'DN = 44,992 - 45 = — 0,008 mm
El = Dy, — DN = 44,967 — 45 = - 0,033 mm
— Tinh tri s6 dung sai theo cong thitc (1.9) hodc (1.10) :
Tp = Drax — Dhmin = 44,992 — 44,967 = 0,025 mm
hoic . Tp = ES~EI=- 0,008 - (-0,033) = 0,025 mm.
Vidu 1.3 : Biét kich thudc danh nghia cﬁa truc 12 dy = 28 mm va céc sai
lech gigi han 14 : es = — 0,020 mm, ei = — 0,041 mm. '

— Tinh c4c kich thudc giGi han va dung sai.
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— Néu sau khi gia céng truc ngudi thg do duge kich thude thuc 1a :
di, = 27,976 mm thi chi tiét tryc d6 cé dat yéu cdu khong.
Giai : — Tit c_:éc cong thie (1.3) va (1.5) tasuy ra :
dax = dy + €5 =28 + (- 0,020) = 27,980 mm
Gmin = dn + €i = 28 + (- 0,041) = 27,959 mm.
Ap dung cong thic (1.8) ta tinh duge dung sai :
Ty =es —ei=~ 0,020 - (- 0,041) = 0,021 mm

— Ta da biét chi tiét truc dat yéu cdu khi kich thudc thuc ciia né thoa man
bat dang thitc (1.1) :

dinin S dth = CImax
Trong vi du nay ta c¢é :
Ain = 27,959 < dy, = 27,076 < dp ., = 27,980

Vay chi ti€t truc da gia cong la dat yéu cdu.

Vi du 1.4 : Biét kich thu6c danh nghia clia chi ti€t 16 1a : Dy = 25 mm, cic
sai lech gidi han kich thudc 16 12 : ES = + 0,053 mm, EI = + 0,020 mm.

~ Tinh céc kich thudc gidi han va dung sai.

— Kich thudc thyc cua 18 sau khi gia cong do duge 14 : Dy, = 25,015 mm.
Chi ti€t 16 d3 gia cong c6 dat yéu cdu khong ?

Gidi : ~ Tit cAc cong thitc (1.4) va (1.6) ta suy ra :
D, = Dy + ES = 25 + 0,053 = 25,053 mm

Dy, = Dy + EI = 25 + 0,020 = 25,020 mm

Ap dung cong thirc (1.10) ta tinh dugc dung sai :
* Tp = ES - El = 0,053 - 0,020 = 0,033 mm

~ Chi ti€t 15 dat yéu cdu khi kich thuéc thyc clia né thoa min bét .ding
thirc (1.2) :

Dmin = Dth < Dmax

11



Trong vi du nay : Dy, = 25,015 mm < D;, = 25,020 mm tic 1a khong
thda min bat ddng thite (1.2). Vay chi tiét 15 da gia cong 12 khong dat yéu cu.

Trong thyc t&, trén ban v& chi ti€t ngudi thi€t k€ chi ghi kich thudc danh
nghia va ké sau d6 1a cdc sai léch gi6i han (sai léch gidi han trén ghi*& phia
trén, sai léch gidi han dudi ghi & phia dudi). Trudng hop cia vidu 1.3 va 1.4.
thi :

. sas L -0,020
Kich thudc truc duge ghi la: $28 0,041

) o s +0,053
Kich thuéc 16 dugc ghila: 257"~

(chit “¢” biéu thi kich thuéc dudng kinh)

Khi gia cong thi ngudi the phai nhdm tinh ra cdc kich thuéc gidi han, réi
d6i chigu véi kich thuée do duge (kich thudc thuc) clia chi tigt d3 gia cong va
ddnh gid chi tiét dat yéu cdu hay khong dat yéu cdu. Dudi day 1a mot s6 vi dy
vé cdch nhdm tinh kich thudc gidi han vi ddnh gi4, bang 1.2.

Bdng 1.2
Kich thudc Kich thudc gidi han Kich Dinh sid
ghi trén dipax = d + €5 thude .
i e m két qua
ban vé dpp=d+ei thye
d_.. =30+0,04 = 30,04
30" max : 30,025 Bat
+0,010. dpi, = 30 + 0,01 = 30,01
d_.. =30+0,02=3002
30+0,02 max 29,992 Bat
-0,01 din =30-0,01 =29,99
d_.. =30+ 0,07 = 30,07
3010.07 max 29,92 Khéng dat
dpin = 30 - 0,07 = 29,93
d___ =30+ 0,045 = 30,045
30+0.045 max 29,995 Khéng dat
dax = 30 + 0 = 30,00
30 30,01 Khong dat
-0,05 dip = 30— 0,05 = 29,950
d = 30- 0,02 = 29,98
30 02 max 29,99 Khong dat
-0,04 dpin = 30 - 0,04 = 29,96
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1.3. KHAI NIEM VE LAP GHEP

Hai hay mot s& chi ti€t ph6i hgp véi nhau mét cdch ¢8 dinh (dai 6c vin
chat vao bu 16ng) hodc di dong (pit tong trong xi lanh) thi tao thanh moi ghép.
Nhitng bé mit ma dua theo chiing cac chi ti€t phéi hop v6i nhau goi 12 bé mat
lap ghép. Bé mat lap ghép thudong 12 bé mit bao bén ngoii va bé mit bi bao
bén trong. Vi du : trong lip ghép giita truc va 18, hinh 1.2, va lip ghép gilta
con trugt va ranh trugt, hinh 1.3, thi bé mat 16 va bé mat rinh trugt la bé mat
bao, con bé mit truc va bé mit con trugt 1a bé mit bi bao.

Hinh1.2:1-L% Hinh 1.3 : | — Ranh trum
2 ~ Truc 2 - Con trugt

Kich thudc bé mit bao duge ki hiéu 1 D, kich thudc bé mit bi bao 12 : d.

Kich thudc danh nghia ciia 1dp ghép 1a chung cho ¢a bé mat bao va bi bao :
DN = dN'

Céc loai 1dp ghép thudng sir dung trong ché& tao co khi ¢é thé phan loai
- theo hinh dang bé mit 1dp ghép :

— Lap ghép bé mat tron bao gém :

+ Lap ghép try tron : bé mat 1dp ghép 12 b& mat try tron, hinh 1.2.

+ Lap ghép phing : bé mat lap ghép 1a hai mat phing song song, hinh 1.3.
— Lap ghép con tron : bé mat 14p ghép 13 mat ndn cut, hinh 1.4.

— Lap ghép ren : bé mat 1ap ghép 12 mit xodn 6¢ ¢6 dang profin tam giac,
hinh thang, ..., hinh 1.5.
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Hinh 1.4. Lap ghép con tron Hinh 1.5. Lap ghép ren

- Lip ghép truyén dong bdnh rang : bé
mat 18p ghép 1a bé mat ti€p xdc mot cdch chu
ki clia cdc rang banh rang (thudng 13 b€ mat
than khai), hinh 1.6.

Trong s6 cic ldp ghép trén thi lap ghép
bé mit tron chi€m phan 16n. Dic tinh cua lip
ghép duge xac dinh bdi hiéu s6 kich thudc  Hinh 1.6. Lip ghép binh ring
bé mait bao va bi bao. N&€u hiéu s§ dé cé gid
tri duong (D — d > 0) thi l14p ghép c6 do hd. Néu hiéu s€ dé c6 gid tri am
(D — d < 0) thi lap ghép c6 46 doi. Dya vao dac tinh dé 1ap ghép duge phan
thanh 3 nhém. |

1.3.1. Nhém lap long

)
/7

‘_EI
E 5 W ’:} k4
e a x
< §

Hinh 1.7. Lap ghép long
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Trong nhém lap ghép nay kich thudc bé mit bao (18), luon ludn 16n hon
kich thudz bé mit bi bao (tryc), dam béo ldp ghép ludn ludn cé do hd, hinh
1.7. D6 h& cta lap ghép duge ki hiéu 1a S va tinh nhu sau :

S=D-d

Tuong ing v6i cic kich thude gidi han clia 16 (Dp,,,, Dppiy) va ciia truc
(dmax+ Imin)- 14p ghép c6 do hd gidi han :

Smax = Dimax — dmi_n (1.11)
Stmin = Pmin — 9max (1.12)
D6 h& trung binh cla ldp ghép la :

o+ S
sm=——-—3m“;’ min (1.13)

T (1.11)va(i.12)tasuyra:
Smax = (Dmax — Pn) — (dpjn —dn) = ES -6l (1.14)
Smin = (Dmin — DN) — (dpyax — dn) = El —es (1.15)
(D6i v6i mot Iap ghép thi Dy = dy)

Néu kich thudc cia loat chi tiét dugc phép dao dong trong khoang
Dpax + Dmin 461 v6i 16 va d,, +dgyi, d6i v6i truc thi do hd (S) cha loat lap
ghép tao thanh ciing duge phép dao dong trong khodng S, + S, titc la
trong pham vi dung sai cia d¢ hd, Ty : '

Ts = Smax — Smin (1.16)
T (1.11) va (1.12) ta suy ra :
Ts = (Drmax = donin) ~ pmia = Ima)
Ts = (Dpax ~ Pmin) + (dax = dmin)
Tg=Tp + Ty (1.17)
Nhu vay dung sai ciia d6 hd (Tg) bang 1dng dung sai kich thudc 18 va kich

thudc truc. Dung sai cGa do hd con duge goi 14 dung sai cha ldp ghép long. N6
dic trung cho mitc do chinh xdc yéu ciu clia lap ghép.

15
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Vidy 1.5 - Cho kiéu ldp ghép léng trong d6 kich thudc 16 13 ¢525 ",

—0,030

kich thuéce truc ¢52—0,060 )

hay tinh :

— Kich thude gidi han va dung sai cha cde chi tiét.

— Do h& gidi han, do hd trung binh va dung sai clia 46 hd.
Gidi : Theo 58 liéu di cho ta ¢4 :

ES = +0,030mm
ElI=0

es = —0,030mm

L& ¢52
¢ { ei = -0,060mm

Truc ¢52{

— Kich thuge gidi han va dung sai duge tinh tuong ty nhu vidu 1.3 va 1.4 :
+ D61 v6i 16 : Dpax = Dy + ES = 52 4+ 0,030 = 52,03 mm
Dpin =Dy + El =52 + 0= 52,00 mm
Tp=ES-El=0,03-0=0,03 mm
+ B6i vai truc : dpy,, =dy +es =52 + (- 0,03) = 51,97 mm
dygsn = dn + i = 52 + (-~ 0,06) = 51,94 mm
Ty = es — ei = — 0,03 — (- 0,06) = 0,03 mm
— Do ho gidi han va trung binh duge tinh theo (1.11), (1.12) va (1.13)
Smax = Pmax = dmin = 32,03 — 51,94 = 0,09 mm
Smin = Pmin — 9max = 32 — 51,97 = 0,03 mm

S = Smax ;Smin - 0,09;0,03 — 0.06mm

— Dung sai cia d6 hd dugce tinh theo (1.16) hoac (1.17)
Ts = Syax ~ Si = 0,09 — 0,03 = 0,06 mm

hodc Tg=Tp + Ty =0,03 + 0,03 = 0,06 mm

16



1.3.2. Nhém lap chit
Treng ahém 13- chat, kich thuée bé mat bao ludn luén nhd hon kich thuge

be mit bj bao, ddm bao l4p ghép ludn lubn ¢ d¢ doi, hinh 1.8. D6 d6i ciia lip
ghép dugc ki higu [a N vi tinh nhu sau :

N=d-D

] SRR Y
// ; / / / 4] E—‘ Jr

Dm'm

SO

Hinh 1.8. Lép ghép chat
Tuong ting véi cdc kich thudc gi¢i han cla truc va 1o ta ¢6 46 doi gidi han :

N =d Dpin = es — EI (1.18)

max ~

Noin = drin — Dipax = i - ES (1.19)

min ~—

D¢ déi trungabinh cita lip ghép :

— Nmax + Nrnin

Nmp = > (1.20)
Dung sai d¢ doéi, Ty :
TN'_‘Nmax_Nmin:TD"'Td : (1.21)

Dung sai d¢ d6i ciing bing téng dung sai kich thudce 16 va truc.

Vi du 1.6 : Cho kiéu lp chit, trong d6 kich thude 18 1a $455>0%% | kich
thudc tryc $4530032 , hay tinh :

— D¢ doi gi¢i han va do doi trung binh chia kiéu ldp.

- Dung sai kich thuéc 15, truc-va dung sai d6 46i.

2- GTDSLG 17



Gidi : Véis6litudichotacsd:

ES = 40,025mm
ElI=0

es = +),050mm

L& : 445
i { ei = +0,034mm

Truc ¢45{

- Tinh 40 d6i gi6i han theo (1.18) va (1.19) :
Npnax = €8 — EI = 0,050 - 0 = 0,050 mm
Npip = €i — ES = 0,034 - 0,025 = 0,009 mm
— Tinh d¢ doi trung binh theo (1.20) :

Np = Npax ;Nmin _ 0,050 er 0.009 _ 0 (205mm

— Tinh dung sai kich thudc chi it :

Tp = ES — EI = 0,025 — 0 = 0,025 mm

Ty = es — ei = 0,050 - 0,034 = 0,016 mm
- Tink dung sai do doi.theo (1.21)

Ty = Tp + Ty = 0,025 + 0,016 = 0,041 mm

~ 1.3.3. Nhém Idp trung gian

Trong nhém 14p ghép ndy mién dung sai kich thudc bé mat bao (18) b6 tri
xen 1&n mién dung sai kich thude bé mat bj bao (truc), hinh 1.9.

/1111 ‘
h V !_n y Y
W/ B o~ //////Azr&\\ew{,
Di Di 'ug ‘:F '
77777 '

Hink 1.9. Lip ghép trung gian

Nhu vay kich thuéc bé mit bao duge phép dao dong trong pham vi c6 thé
lém hon hoidc nhd hon kich thuéc bé mit bi bao v 1ip ghép nhin dugc c6 thé
1a d¢ hd hoiic do doi.
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Trudng hop nhan duge 1ip ghép c6 do hd thi 46 hé 16n nhdt 12 :
Smla:.( = Dpax — 4min

Trudng hop nhin duoc 1ip ghép c6 do doi th do doi 16n nht 1a :

Npax = dmax ~ Dmin

Trong nhém 14p ghép trung gian thi do hd va do6 doi nhd nh4t dng véi
trudng hop thyc hién ldp ghép ma kich thudc 18 bing kich thudc truc, ¢ nghia
12 do hd va do doi nhd nhdt bang khong, Vi vay dung sai clia 1dp ghép trung
gian dugc tinh nhu sau :

Ts,N = Smax + Nipax (1.22)
TS, N~= TD + Td
Trudng hop trj s6 do hd gidi han 16n nhdt (S;;,,) 16n hon trj s6 d¢ doi gidi
han 16n nhdt (N,,,) thi ta tinh d6 hé trung binh :

Sm = h‘%ﬁﬂx_- (1.23)

Ngugce lai néu tri s6 do doi gidi han 14n nhét 16n hon tri s6 4§ hé gidi han
16n nh4t ta tinh d6 d6i trung binh :

Ny = e Smex (1.24)

Vi dy 1.7 : Cho kiéu ldp trung gian, trong d6 kich thuéc 13 1a $8230.93,
kich thuéc tryc 1a : $8210 13, hay tinh :

— Tinh kich thudc gidi han vA dung sai kich thudc 18 va truc.

— Tinh d6 h&, do doi gi6i han va 49 h& hojc do doi trung binh.
— Tinh dung sai clia 15p ghép. :
Gidi : Theos6lieu dachotacé:

ES = +0,035mm
ElI=0

es = +0,045mm

L6 ¢8
¢ 2{ ei = +0,023mm

Truc 4)82{

- Kich thudc giéi han va dung sai tinh tuong ty nhu cdc vidu 1.3 va 1.4 :
" Dpax = Dy + B8 = 82 + 0,035 = 82,035 mm

19



Dpin = Dy + El = 82 + 0 = 82,000 mm
Tp=ES—-El =+ 0,035+ 0=0,035 mm
drax = d& +es =82 + 0,045 = 82,045 mm
dpi = dy + ci = 82 + 0,023 = 82,023 mm
Ty = es — ei = 0,045 — 0,023 = 0,022 mm

— D6 hé va do doi giéi han 16n nha'F t{nh theo (1.11) va (1.18)
Smax = Pmax — dmin = 82,035 - 82,023 = 0,012 mm
Niax = 9max — Dpin = 82,045 - 82,00 = 0,045 mm

Trong vi du nay : N, = 0,045 mm > S, = 0,012 mm, nén ta tinh do
doi trung binh theo (1.24)
' Niax = Smax _ 0,045 0,012

N, =—"& 3 = 3 = 0,0165mm

— Dung sai cla 1ip ghép duoc tinh theo (1.22)
Ts, N = Niax + Smax = 0,045 + 0,012 = 0,057 mm

hotic Ts, x = Tp + Tg = 0,035 + 0,022 = 0,057 mm

1.4, BIKU DIEN SO PO PHAN BO MIEN DUNG SAI CUA
LAP GHEP

Pé don gidn va thuan tién cho tinh todn ngudi ta biéu dién 1dp ghép dudi
dang so dé phan bd mién dung sai.

Diing hé truc toa dd vudng g6c v6i truc tung biéu thi sai léch cia kich
thudc tinhk theo micromet {pm) (1pm = 10-3mm), truc hoanh biéu thj vi trf clia
kich thudc danh nghia. Ung v6i vj tri d6 thi sai léch kich thu6c bing khong;
nén truc hoanh cdn goi 1a dudng khong. Sai iéch cia kich thude duge phan bs
vé hai phia so vdi kich thudc danh nghia, sai léch duong & phfa trén, sai léch
Am & phia dudi. Mién bao_gém giita hai sai léch gi¢i han 12 mién dung sai kich
thuéc, duge bi¢u thi bing hinh chif nhat.
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Vidy 1.8 : Cho lip ghép c6 kich thuéc danh nghia : dy = 40 mm, sai léch
gidt han cédc kich thuéce :

L5 ES = +25um Truc cts = ~25um
El=0 el = =50um

- Biéu dién so 46 phan b8 mién dung’
sai ctia ldp ghép.

Jrm &

- Xéc dinh dic tinh cia 1dp ghép va
tinh tri s6 gidi han clia d% h& hoac do d61
truc tiép trén so d6.

+25 VT // v
W,

Gidi : — V& he¢ truc toa d6 vuong géc :
truc tung cé s6 do theo um, truc hoinh
khéng cé sé do ma chi biéu thi vi tri kich
thudc danh nghia nhu hinh 1.10.

1O+

dy = 40

Trén truc tung ldy 1 diém c6 tung 4o \TQ
+ 25um, dng vdi sai léch gidi han trén cha &\\
16 (ES) va diém c6 tung d6 0 ng véi sai -0 —
léch giéi han dudi cla 16 (EI). V& hinh chir
nhat ¢6 canh ding 12 khodng céch giita hai Hinh 1.10
sai léch gidi han. Nhu vay s6 do cia canh
ding chinh 12 s6 dung sai kich thuéc, Hai canh ndm ngang cba hinh chif nhat
ing v6i hai vi tri cha sai 1&ch gidi han déng thai ciing 12 vi tri cua « ich thudc
gidi han. :

Ciing tuong tu nhu d8i v6i kich thudc 18, € tiéu thi mién dung sai kich
thuéce truc ta 14y 2 di€m ¥ag véi — 25um va — S0pm. D6 12 vi tri cia kai canh
ndm ngang cla hinh chit nhat, cdn khoning cich gia ching chinh 1i canh ding
hinh chit nhat, hinh 1.10. S do cua canh dimg chfnh 12 tri so dung szi kich
thudce truc.

— Dic tinh cia 14p ghép duc xéc dinh dua vao vi tri twong quan gidta hai
mién dung sai. § day mién dung sa: kich thuéc 16 T, nim & phfa trén mién

dung sai kich thudc truc Ty, nghia 12 kich thuée 168 lu6n 16n hon kich thuée
truc, do vay 14p ghép ludn ludn c6 do L4, 46 1a 1dp long.

Do hd gidi han cha 13p ghép duge xdc dinn triuc ti€p trén so 46 :

Smax = 75um

- TS = 50[.!.!11
. Sein = 25!»““}
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Vidu 1.9 : Cho lip ghép c6 kich thuc danh nghia clN = 62 mm, sai léch
gidi han c4c kich thuéc .

L& ES = +30pm es = +60um
EI=0 i

— Biéu dién so dé
phan b8 mién dung
sai ctta 1dp ghép.

- Xéc dinh dic
tinh clia lip ghép va
tinh tri s6 gidi han +41 Y
tuong Gng.

pm s

+60 F

+30

Gidi : - Ciing
tuong ty nhu vidu 1.8 To
ta v& duge so d6 phan

b& mién dung sai kich
thudc 16 va truc nhu
hinh 1.11.

— Nhin so dé ta
thdy mién dung sai
kich thuéc truc (Ty)
ndm & phia trén mién
dung sai kich thudc
18 (Tp). Nhu vay kich thude truc luén ludn 16n hon kich thuée 16 do d6 14p
ghép ludn ludn cé do doi. D6 1a 14p chat va d9 doi giéi han cia ldp ghép 1A

-1

dy =62

Hinh 1.11

Npmax = 60um

— Ty = 4%um
Npip = 1lum }

V: dy 1.10 : Cho 14p ghép c6 kich thuéc danh nghia dy = 36 mm, sa1 léch
gidi han clia céc kich thuéc :

L5 ES = +25um : Trac c.s = +18um
EI=0 et = +2um

— Biéu dién so d6 phan b8 mién dung sai ciia l4p ghép.
— Xdc dinh dic tinh cha 14p ghép va tinh trj s6 gii han tuong tng.
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Gidi : - Tién hanh -
tuong ty nhu vi du 1.8,
ta v& dugc so dé phan umt
b6 mién dung sai cia
14p ghép nhw hinh 1.12.

— Tir sc 46 ta thay
mién dung sai cha 16 +18
(Tp) ndm xen ln véi T lw T
mién dung sai cla truc ‘ ZE
(Tq). Nhu vay kich +2
thudc 18 ¢6 thé 16n hon
hojc nhd hon kich
thudc truc, do vay lip
ghép tao thanh c6 thé
c6 d6 hd hoic do doi.
D6 1a dac tinh cia 1ip
ghép trung gian. Do hd
gi6i han 16n nhdt va do Hinh 1.12
doi giGi han 16n nhst
cia l4p ghép la:

+25

o+

dy =36

Smax = 23um

-»TgN = +Npax =41 ,

CAU HOI ON TAP

1. Th€ ndo [a tfah d6i 14n chic ning ? ¥ nghia cia n6 d6i v6i sin xust A sir
dung. '

2. Phan biét cdc kich thuéc danh nghia, thyc va gi6i han.
3. Tai sao phai quy dinh kich thuéc gi6i han va dung sai. Diéu kién dé d4nh

gid kich thudc chi ti€t ch€ tao ra 13 dat yéu cdu hay khong dat yéu cdu
agi? _ :

4. Thé€ nao 12 sai léch gidi han, cdch ki hiéu v phuong phdp tinh ?

5. Th& ndo 12 lp ghép, nhém 1ap ghép va dic tinh cla chlihg ?

6. Hiy phan bi¢t dung sai kich thuéc chi ti& va dung sai ctia 1dp ghép.
7. Trinh bay cdch biu dién so 46 phan b6 mién dung sai cha 14p ghép.
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BAI TAP

L. Chi ti€t tryc c6 kich thuéc danh nghia : dy = 30mm, kich thudc gigi han :

dpax = 29,980 mm va d;, = 29,959.
— Tinh sai l¢ch gi6i han va dung sai kich thude.
— Truc gia cong xong ¢6 kich thudc thyce 1a : dy, = 29,985 mm, c6 ding
dugc khong, tai sao ?
2. Chi ti€t 16 c6 kich thudc danh nghia : Dy = 55 mm, kich thu6c gi6i han :

Dpax = 55,046 mm va D, = 55 mm
— Tinh sai l&ch gidi han va dung sai kich thuéc.
~ Truc gia c6ng xong cé kich thudc thyc 1a : Dy, = 55,025 mm, cé diing

duoc khéng, tai sao ?
3. Tinh kich thuéc giGi han va dung sai kich thudc chi tiét trong céc trudng

hgp sau : .
2) 980527 <) 415075533 ) 49070003
b) 41003315 ) #72% 0u6 B $120}5079

4. Bi€u dién so 46 phan b6 mién dung sai cla céc lip ghép cho trong bang

dusi day :

TT | Kich thusc 18 |- Kich thudc truc TT | Kich thuge 16 | Kich thudce truc
Lo|  gae00s #4620 4. | 2400 $124_,6o5
2, 4102*0:054 410220729 | 5. $66+0.0% #6610
3. $58+0.03%0 58000 6. $120%0.0175 $120_g,02

— Tinh kich thudc gisi han va dung sai kich thuéc 16 va truc.
~ X4c dinh dic tinh cla 1ip ghép va tinh tri s¢ 46 hd, va do doi gidi han

ca 14p ghép.
5. Cho lip ghép trong d6 kich thudc 18 12 ¢56*%930 , Tinh sai léch gidi han

cla tryuc trong cic trudng hop san :
a) Do hé& gidi han ctia ldp ghép 1a : S, = 136 pm, Sy;, = 60um.

b) Do doi gi6i han cla 18p ghép 1a : Npyay = 51pm, Ny = 2 pm.
¢) DO hér va 0\40i gici han cla 1p ghép 1 : Sy = 39,5 jm ; Nppay = 9,5umm.
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CHUONG 2

HE THONG DUNG SAI LAP GHEP
BE MAT TRON

2.1. HE THONG DUNG SAI

Trong chuong 1 dd néu sy cin thiét phai quy dinh dung sai v3 dua thanh
tieu chudn théng nhdt clia qubc gia hay qudc 1&. DE ddp dng yéu ciu ph4t trién
kinh 1€, Nha nuéc Viét Nam di ban hanh hang loat c4c tiéu chudn k¥ thuat
trong d6 c6 tieu chufn dung sai lip ghép bé mit tron, TCVN2244-99. Tiéu
chudn duge x4y dung trén co s& cla titu chudn quéc t& 1S0286-1 :1988. Hé
quy dinh tri s& dung sai cho cdc kich thuéc va dua thinh bing tiéu chudn,
trudc hé&t cdn quy dinh ba van dé saup : '

2.1.1. Céng thirc tinh trj $8 dung sai
Dung sai dugce tinh theo céng thifc sau :
T=a.i 2.1)
i —1a don vi dung sai, duge x4c dinh bing thyc nghiém va phy thudc vao
pham vi kich thuée.
D6i vé6i kich thu6c tir 1 + 500 mm thi i = 0,45¥D +0,001D  (2.2)

a — 1a hé s§ phu thudc vao mirc do chinh xdc cia kich thuge. Kich thuéc
cang chinh xdc thi a cang nho, tri s§ dung sai cang bé va nguoc lai a cing lén
thi tri s6 dung sai 16n, kich thuéc cang kém chinh xéc.

2.1.2. Cip chinh xac (cdp dung sai tidu chuin)

Tiéu chudn quy dinh 20 cdp chinh xdc kf higu la : ITO1, ITO, IT1, ...,
IT18. Céc c4p chinh xdc tix IT1 + IT18 dugc sir dung phé bi&n hién nay. Cép
IT1 + IT4 sir dung d6i véi céc kich thude yéu cdu do chinh xdc rit cao nhu céc
kichk thudc méu chudn, kich thuéc chinh x4c cao clia cdc chi tiét trong dung cu
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do. Cap IT5, IT6 sit dung trong linh vyc co khf chinh x4c. Cdp IT7, ITS8 sit
dung trong linh vuc co khi thong dung. C&p IT9 + IT11 thudng duge sit dung
trong linh vuc co khi 16n (chi tiét cé kich thude 16n). IT12+ IT16 thudng sir
duyng d6i v6i nhitng kich thudc chi tiét yeu cdu gia cong tho. Tri s§ dung sai
ttng v&i timg cAp chinh x4c dugc tinh theo cong thitc (2.1), va chi ddn cu thé
trong bang 2.1 d6i vdi kich thude tir 1 + 500 mm. Vi du : & cfp IT7 thi
cong thdc tinh 12 : T = 164, tri s6 a tuong dng vi IT7 12 16 con & c4p IT8 thi :
T = 25i, tri 56 a tuong tng 14 25. Nhu vay tri s6 a cang nho thi c4p chinh x4c
cang cao va ngugc lai. Ngudi ta ¢6 thé diing tri s6 a d€ so sdnh mdc do chinh
xdc cha hai kich thuée bdt ki,

2.1.3. Khoang kich thudc danh nghia

Bdng 2.2. KHOANG KICH THUGC DANH NGHIA
' Trj 6 tinh bAng milimet

Kich thudc danh nghia d&én 500 mm
Khoang chinh Khodng trung gian
Trén Bén va bao gém Trén Bén va bao gém
- 3
3 6
6 10
10 14
10 18 14 18
18 24
18 30 24 30
30 40
30 30 40 50
' ) 50 65
50 80 65 30
80 100
80 . 120 100 | 120
120 140
120 180 140 . Y . 160
1600 : 180
- o 180 ) 200
130 © . 250 . 200 ) 225
' 225 250
' : - 250 . 280
250 315 280 315
) 315 355
313 400 355 400
. 400 450
400 0 450 500
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Trong ciing 1 cdp chinh xdc thi tri s6 dung sai chi phu thudc vio i tic 12
phu thu¢c vao kich thudc, cong thic (2.2). N&u quy dinh dung sai cho t4t ca
c4c kich thugce thl s6 gid tri dung sai s& rat 16n, bang gii tri dung sai tieu
chudn s& phic tap, sir dung khong tign 1gi. Mat khéc theo quan hé (2.2) thi
dung sai chia c4c kich thuée 1ién ké nhau sai khdc nhau khong ddng ké. Vi vay
dé don gidn, thudn tién cho sir dung ngudi ta phdi phan khodng kich thudc
danh nghia va mdi khoing chi quy dinb 1 tri s6 dung sai dic trung, tinh theo

tri s6 trung binh cda khoang : D = /D;.Dy (D vA D, 12 2 kich thu6c bién céa

khoang). D6i véi kich thude ¥ 1 + 500mm ngudi ta ¢6 th€ phan thanh 13 dén
25 khoang, bang 2.2. Do viy trong cong thitic (2.1) thi don vi dung sai i dwogc
tinh d6i v6i ting khodng kich thudc danh nghia, bdng 2.1. Theo cong thitc d6,
tri 86 dung sai di dugce tinh va dua thanh bing tiéu chuén, bang 2.3.

Vi dy 2.1. Cho 2 kich thuéc tryc : $45°0:73, va 9125 0% Hai kich
thuée nao yéu cdu dd chinh xdc cao hon ?

Gidi : D& so sénh mic d6 chinh x4c cha hai kich thugc bat ki ta phdi dua
vio hé sd a. Tir cong thitc (2.1) tacé ; a = TA.

- D6i v6i kich thude ¢45- %73 thi:

¢453:‘£3 {T45 = 0,075 - (~0,120) = 0,045 = 45um

Tir bang 2.1, dng v6i khoang kich thuéec 30 + 50 mm ta tra duoc :
i45 - 1,56.

V@.y : Ay5 = -':—}:— 1—42'6“ 28,85

~ D6i v6i kich thude $125-3:000 thi :
912523938 {Ti25 = ~0,040 —(-0,100) = 0,060 = 60pm
ing vdi khodng kich thude 120 + 180 mm tra bang 2.1 ta dwoc : ij55 = 2,52.

T 60
Vay H 3125 =_i:%51=5?2- =23.81

i

Ta nhan thdy ring @ aj55 = 23,81 < a4s = 28,85 vay kich thuéc truc
$1257 2040 yeu cau dg chinh x4c cao hon ¢457 5073 .

28



L'e | €9 v ¢z | ss'1 | 160 | €90 | oov | osz | ssi | L6 e | or | 2 00§ 00t
68 | £6 | oc | €z | v»1 | 680 | 50| o9¢ | occ | ovt | 68 | L8 | 9¢ | ST 00% sig
vg | s | ze | 1z | €1 | 180 | zso | oze | otz | oer | 18 | z§ | e | €2 403 052
7t | 9v | 62 | ssv | si'r | zeo | ov'o | o6z | g8t | sit | ze | ov | 6T | oOC 0sZ 081
€9 v s7 | 91 1 tevo| vo [ osz | o9r | o001 | €9 | o | sz | 81 081 ozt
v¢ | s | zz | v1 | 180 | vso | sco] ozz joovt | 28 | ¥ | sE | TT | I ozt 08
9'y 3 61 | z1 | w0} ovo | €0 | o6t | ozt | v | o | 0E | 61 €1 08 s
6c | ¢z | 91 1 | zo'0 | es'0 | sz'o | o091 joor | Z9 | 6c | ST | O I 0s o€
g | 1z ) g1 | v80o | zso | ec'o | 120 | ogr | ¥8 | T | g€ 1z, €l 6 i3 81
ez | osr | v | oro {evo| czolsttofotr | oL | v | Lz | st I 8 81 o1
7z | s1 | 60 | 8s0 | 9c0 | zzo | z1o| o6 | s8s | ot | zz [ si 6 9 0l 9
g1y | zv | stofsvo| co |srofero] st} sy | og | 81 4 8 § 9 €
1 3 900 | #'0 | szo | vi'o| 10| 09 | or | sz | 1 | of 9 v £ -
wuw wrl 3o

18s Jungg _“m =wM_ AL

8LLI | £ILI | O1LI | SILI | #ILI | €ILr | Z0li | (il1 | o141 | 61 | 8LI | LLI | 9LL | SLI —

ugniyo nan res Junp dg)

yuep spngl Y1y

NYNHD NJLL IVS ONNA 98 1L *£°Z 3upg

29



2.2. HE THONG LAP GHEP

Dé dép tng yéu cdu sir dyng chc m6i ghép, tigu chudn quy dinh hang loat
céc kidu 1dp theo hai h¢ théng : he théng 18 co ban va he théng truc co ban.

2.2.1. Hé thang 16 co ban : 1a h¢ théng cic kidu lip ghép ma vi tri cila
mién dung sai 18 1a ¢6 dinh, con mudn duge cdc kiéu lip c6 dic tinh khdc
nhau (iéng, chat, trung gian) ta thay déi
vi tr{ mién dung sai tryc so véi kich = pon
thudc danh nghia, hinh 2.1.

Sai léch co bin ctia 18 co ban duge Tc{

ki hiéu 12 H vA ¥ing véi céc sai lech gidi "1 %]
han sau o ' | -

ES = +T,
H{ D

ElI=0

F 4
-]

Tp : 12 tri s6 dung sai kich thudc 16
co ban, duge x4c dinh tity thudc vao cap Hinh 2.1, So d6 bifu difn he théng
chinh xdc vA kich thuéc danh nghia. 16 co ban
%

2.2.2. H$ thong truc co ban : ia hé th6ng céc kiéu 1ip ma vj tri clia
mién dung sai truc 13 ¢ dinh, cdn mudn dugc cdc kidu 14p c6 dac tinh khéc
nhau ta thay d46i vi tri mién dung sai 16

s0 vdi kich thuéc danh nghia, hinh 2.2. pm ¥
Sai léch co bé.n clia truc co bin duge '
ki higu 12 h va ¥ng vdi cdc sai 1&ch gidi

han sau :

e TTOE

ei =Ty 3
: : To
Tq : 13 trj s6 dung sai kich thuée I
truc co ban, duge x4c dinh tdy thudc vio
c4p chinh x4c va kfch thudc danh nghia.

. Hink 2.2, So d6 bidu dién h¢ théng
2,2.3. Sal 13ch ¢o bdn (SLCB) : fryc o bin
12 sai 18ch xdc dinh vi tri cha mién dung sai so vdi kich thudc danh nghia, Néu
mién dung sai ndm phia trén kich thuéc danh nghia thi SLCB 1a sai léch duéi
(ei hodc EI), cdon néu nim phia duéi kich thudc danh nghia thi SLCB la sai
1¢ch trén {es, ES), hinh 2.3.
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Mién dung sai tryc Mién dung sai 15
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Hinh 2.3, Sa dé bidu didn sai léch co bin

Dé c6 hang loat kiéu 14p thi phai quy dinh mot diy mién dung sai truc va
mot ddy mién dung sai 18 ¢6 vi tri khic nhau, téc 12 ¢6 SLCB khdc nhau. Xu4t
phét tir yéu cdu thue t& tiéu chudn da quy dinh mot diy SLCB cia truc ki higu
bing chit thudng : a, b, ¢, ..., Z, za, zb, zc.

va mot diy SLCB cta 18 ki hi¢u bing chft in hoa :
A,B.C,..,Z,7ZA, 7B, ZC.

Diy céc SLCB d6 dugc biu thi trén hinh 2.4. Trj s6 ciia cdc SLCB cho
trong bing 2.4 va 2.5.

T¥ hinh 2.4 ta nhan th&y ring, mudn hinh thanh mot kiéu 14p trong he
théng 18 co ban, ta ph6i hop mién dung sai 18 c6 SLCB 1 H v6i mién dung sai
bét ki n2o ciia truc, ching han ph6i hop mién dung sai c6 SLCB 1a H v6i mién
dung sai truc ¢6 SLCB 12 f ta dugc kiéu ldp H/f. Ciing twong ty, khi phéi hop
mién dung sai truc véi SLCB 12 h véi bat ki mién dung sai ndo ciia 15 ta dugc
kiéu 14p trong hé truc co ban, ching han : E/h, F/h, ...
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Kich thuc danh nghia Kich thubdc danh nghta .
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Hinh 2.4. Vi tri cdc mién dung sai dng vdi céc sai lech co bdn cua tryuc va 16

2.2.4. Ky hidu mién dung sai clia kich thudc va I3p ghép

Lip ghép bao gi¥ cling duge tao thanh bdi su phéi hgp chia 2 mién dung
sai kich thuge 16 va truc. Cung kich thuéc danh nghia thi do 16n cda mién
dung sai phu thudc vao cqp chinh xdc yéu cdu (xem bang 2.3), con vi tri mién
dung sai thi thy thudc vio dac tinh yéu cdu ca 1dp ghép va dugc biéu thi bing
tri s6 SLCB.
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Nhu vay mién dung sai kich thuée duoc ki hieu nhu sau :
- Sai léch co ban : H

Vidy:  H7:mién dung sai kich thudc i6 co ban ]
- Cap chinh xdc : 7

{- Sailechcoban: e

&8 : mién dung sai kich thudc truc
' - Cdp chinh x4c: 8

Mién dung sai clia 1ip ghép thi ki hiéu dudi dang phan s6, tir s6 12 mién
dung sai kich thude 16 con méu s6 13 mién dung sai kich thudce tryc, vi du :

H7 - Mién dung sai 16 co ban : H7
—= hoac H7/f7 N
f7 - Mién dung sai tryc 7
- Mién dung sai 16: F8
bk hodc F8/h7 . 8 ,
h7 - Mién dung sai truc co ban : h7

Tir tri s6 dung sai tiéu chulin va tri s6 cac sai léch co ban ta xdc dinh dugc
tri sd sai lech gidi han véi mdi mién dung sai tiéu chudn.

Vi du 2.2. Chi tiét 16 c6 dudmg kinh danh nghia 12 dy = 46 mm, mién dung
sai kich thudc 12 K7. Tinh cdc sai léch gigi han clia kich thuée.
- Kich thugce danh nghia dy = 46mm
Gidi : Ta c¢6 $46K7+ - Cdp chinh xic, IT7
- Sai léch coban K

— Tix bang 2.3, duya vao dy = 46 mm, Ung v6i khoang kich thudc danh
nghia 1a 30 + 50 mm va c4p chinh xic 7, nghia 13 c4p dung sai tiéu chudn IT7,
ta tra duoc tri s6 dung sai Tyg = 25um.

— Tir bang 2.4, ciing dua vao khoang kich thudc danh nghia va cép dung
sai tiéu chuan nhu trén ta tra dugce tri s6 SLCB.

ES=-2+AVv0iA=9
ES=-2+9=4+7 pm.

— Tinh sai l&ch gidi han dudi EI :
) EI=ES-T=+7-25=-18 um.
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Vay sai léch gidi han (g vdi mién dung sai kich thuéc da cho la :
(ES=+7um

¢46K7
El = -18um

Vi du 2.3. Cho chi i€t tryc c¢é dudng kinh danh nghia 13 dy = 105 mm,
mién dung sai kich thudc 1a : g6. Tinh c4c sai léch giéi han ¢ia kich thudc.

Gidi : Tién hanh twong tu nhy vidu 2.2 :
— Tit bang 2.3, v6i dy = 105 mm, c4p chinh xdc IT6 ta tra duge : T = 22 um.
— Tir bang 2.4 ta tra dugc tri s6 SLCB : es = — 12um.
— Tinh sai léch gidi han dudi :
ei=es~-T=-12-22=-34 pm.
—Sai léch gidi han cua kich thuée di cho 1a:
es = —12pum

105g6
$10% {ei = -34um

2.2,5. Lip ghép tiéu chuan

Tieu chudn TCVN2244-99 di quy dinh mét diy kiéu l4p trong hé théng
18 co ban, bang 2.6, va mot day kiéu 14p trong hé théng truc co ban, bang 2.7.
He thdng céc kiéu lap tieu chudn nay di ddp ing cho yéu ciu thuc t€ sn xudt.

Céac kiéu 14p titu chudn dugc phan thanh 3 nhém sau :

—Nhém 14p 16ng gdm céc kiéu lip :

- .. HH H

+ Trong hé 16 co ban : e I

| . AB H

+ Trong hé tryc co ban : TR gy

Do hé cha lp ghép gidm dén tix oy dén T

— Nhém l3p trung gian :

+ Trong he 16 ¢o ban ; EE,EE
js km'n
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Bdng 2.6. HE THONG LO, LAP GHEP POI VOI CAC KICH THUGC
DANH NGHIA TU 1 DEN 500mm. TCVN 2245-99

Sai l&ch co bin cia truc

Lé '
ol ajbiclal e | ¢ el w [
an Lip ghép
H3 H3 H35
H5 H> HS B
g4 h4 Js4
Hé Hé H& Hé6
He T || B P
H7 HY \ M7 ) H7 f W7 HTO | M7 W7 w
B | a8 | €7 | e8 {7 g6 hé Js6
H8 | H8 H8 H8 | H8 HE | H8 | HB
=3 ) 8 TT I TR W s .7
Hs c§ d8 e§ f7 3 h7 h8 3
s [ Hs Hs [
a9 ed’ f h
o Hy | Hy THo | mo [ Ho Ho | H9
d9 e8 c9 f8 9 h8 h9
H10 HIO § HIO
0 —_— _— —=
Hl dlo hl0
" ENEYET Em [
all bil cll dll hil
Hi12 H12
Hi2 bl2 hl2
Sai léch co ban cia teuc
Ld co
S T [ o o =] 5 [ lw v lx]
Lip ghép
HS5 H5 H5
5 | 22 2 22
.H k4 m4 n4
hg | Mo | H6 [ He [ HS [ Hs [ Hs
k5 ' m5 | nS p3 5 s5
wlm mlw e wlw [w|w
k6 mé | né pé 6 6 57 t6 u?
Hg | H8 | H8 | H8 HS Hg | | H8 | H8
k? m7 7 57 ugd x8 z8
H9
Hio
HI1L
H12
Chi thich ; ::] Lép ghép uu tien
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Bdng 2.7. HE THONG TRUC, LAP GHEP BOI V(1 CAC KICH THUGC
DANH NGHIA TU 1 DEN 500mm. TCVN 2245~99

Truc Sai léch co ban cua 16
wialB{c] o | & | F |G| H
baa Lap ghép
G5 H5
hd he T
F7 G6 H6
h3 S 5
h6 bg E8 F1 1 F|G7 H7
hé h6 h6 | h6 | hé h6
h7 b8 E8 B H8
w7 h7 7 h7
h8 D8 | DS | EE | E9 | F8 | F9 Hg s
h8 | b8 | h8 | h8 | h8 | h8 h8 h8
" Do Dl B9 18 [ Ho [ 1o
n9 | K9 no h9 | B9 | B9
D10 H10
n10 i0 7I0
ppp | AL [ BIL P CiL DL HIL
TIRETERET hil hil
B12 H12
2 24 okt
b1 hi2 hi2
Truc Sai lech co bdn cha 16
ew | I | K M | N | p R | s ] 1 [U
bin ”
Lap ghép
he | Js3 | ks T Ms Tns
hd h4 hd h4
hs | Js6 | K& | M§ | Ne | P6
h5 hs h5 h5 h5
N EEEREE PR
L hé h6 hé b6 hé hé 16 h6
ny | Is8 LS M8 N8 us
h7 k7 h7 h7 h7
h8
h9
h10
hil
hi2
Chi thich : :] Lép ghép wu tign
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+ Trong hé truc co ban : —%,%—,%,%
Do doi tang dén tir E dé'ﬁ —I}
5
— Nhém lap chat :
+ Trong hé 16 co bén : %—%%
+ Trong hé truc co ban : %,%, .............. ,Eh(-:-

Po doi tang dén tir -Ig dén —.

Sai lech gi6i han cba kich thudc ing v6i cdc mién dung sai tiéu chudn da
duge tinh (xem vi du 2.2, 2.3) va dua thanh bang tiéu chudn, TCYN2245-99.
Vi vay khi cdn biét tri s6 sai léch gidi han kich thudc tng véi mién dung sai
bat ki nao ta tra trong cdc bang 1 va 2, phu luc 1. '

2.2.6. Ghi ki higu sai iéch va idp ghép trén ban vé

— Trén ban vé& chi ti&t c4c sai léch gidi han duge ghi ki hiéu bang chit hoac
béng sd theo mm, bén canh kich thudc danh nghia, hinh 2.5.

*

: .
I - F==%=
D40f7 GA0H7 ; 11140!17“7
i
B 7 L
L_,@W* 240 *99% \——Lzz@
0,025 +0,025
@40 9328 _ ool |8 ]
)
$40H7 (?‘025) . 7 0,050
osorr (355 |
: ¢
a) b) )

" Hink 2.5. Ki hiéu sai léch trén bin v

Trén hinh 2.5a ta ghi ki hi¢u trén ban vé chi tiét tryc :

+ Ki hi¢u bing chit : - '
4407 {— Duﬁngkmhdanhnghi'aqﬁamclﬁfl()nnn

— Sai [éch gi6i han kich thuée ing v6i mién £7
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+ Kf hidu bing s6 :
~ Dudmg kinh danh nghia clia tryc 14 40mm
¢40:3j8§(5) ~ Sai léch gi¢i han trén cla truc: es = — (,025mm

— Sai léch gioi han duéi cha truc ¢1 = — 0,050mm

+ Ciing c6 thé ghi ki hieu ph6i hop, nhung ki hiu bing s6 duoc dat trong
ngodc, thi du & hinh 2.5a:

-0,025
¢40f7(_0’_050)
Trén hinh 2.5b biéu thi c4ch ghi ki hiéu trén ban vé chi ti&1 16. Tuong ty
nhu d8i véi chi tiét truc.

— Bubng kinh danh nghia cia tryc 1a 40mm

+ $40H7 )
. — Sai léch gidi han kich thudc tng véi mién H7

— Putmg kinh danh nghia cla 16: 40mm
+ 4033925 { _ Sai lech gi6i han trén : ES = +0,025mm
~ Sai lech gi6i han dudi : E1=0 mm

+ Ghi ki hiéu phéi hop : 940H7( §00%) .

Trudmg hop ghi ki hiéu bang s6, néu tri s6 sai 1ech gidi han bang nhau ma
ngugc du'thi cho phép ghi ddu “+” trudc gid tri sai léch, vi du ; $32+0,0125
— Ghi ki hi¢u 1dp ghép
Trén ban vé 1dp, ki hieu 1dp ghép duoc ghi dudi dang phan sé sau kich
thu6c danh nghia, v{ du : trén hinh 2.5¢ ta ghi 13 :
| — Pudng kinh danh nghia ciia lip ghép la 40 mm
LU Sai léch gi6i han kich thudc 13 tmg v6i mién H7
£7 |- Sai lech gi6i han kich thudc truc tng v6i mién £7
— Lép ghép trong hé 18 co bin, kiéu lap 1ong H7/7
Vidu 2.4 : Cho 14p ghép tru tron c6 kich thuéc danh nghia 13 52 mm,
mién dung sai kich thudc 16 12 H8, mién dung sai kich thudc truc 1a e8. Hay

ghi ki hiéu sai 1&ch, Jap ghép bing chit hodc bing s6 trén ban v& chi i€t va ban
vé lap. ' '
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Giai : Trudc hét ta vé mdéi ghép tru tron va vé riéng timg chi tiét tham gia
14p ghép nhu hinh 2.6.

— Vi 56 liéu di cho : kich thuéc danh nghia, midn dung sai kich thudc 18
va truc, ta dé€ dang ghi duoge ki hi¢u bing chit nhu trén hinh 2.6.

Dé ghi ki hi¢u bing s6 ta cdn phai xd¢ dinh tri s& cdc sai léch gidi han
kfch thudc 16 va truc. Dya vao kich thudc danh nghia va mién dung sai, tra
bang 1 (phu luc 1) 1a duoc tri s6 sai Iéch gidi han kich thudc 16 va tra bang 2
(phu luc 1) ta duge tri s8 sai léch gidi han kich thuée truc :

ES = +0,046mm es = -0, 060mm

L3 ¢52HS
El=0 EI = —0,106mm

Truc ¢52e8{

Biét tri 56 cdc sai léch gidi han, ta ti€n hanh ghi ki hiéu bing s6 hoac ghi
phdi hgp nhur trén hinh 2.6,

] T
T P 2
% 52H8/e8 7 5248 28
T ]
A % i I
L‘#@ ®52 ?‘MB \_J.@

- -
w52t [2 252518
= \3m o52H8 (304 ) 2080
T-l~——-————-—l- [————————-'—“-1 $52e8 (.(]_'105 )
ﬁ————‘-—.‘

Hinh 2.6. Ghi ki hiéu l4p ghép trén ban vé

Vi dy 2.5 : Cho lip ghép tru tron c6 kich thudc danh nghia 1a 68 mm.
Mién dung sai kich thuée 16 1a H7, kich thude truc ia n6.

~ Lap so d6 phan b6 mién dung sai cda 14p ghép.

— Lép ghép da cho thudc nhém ldp ghep nao? Xdc dinh do hd, do doi gidi
han cta ldp ghép.

Gidi : D€ 1ap so d6 phan b6 mién dung sai cia lip ghép ta phii xdc dinh
tri s8 cdc sai léch gidi han kich thuée.

Twong tu nhu vi dy 2.4, sai 1éch giéi han kich thuSc 16 va truc tra theo
bang 1 va 2 (phu luc 1).
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ES = +0,030mm

L5 $68H7
El = Omm

. . H7
Lap ghép ¢68E

es = +0,039mm
Truc $68n6 ]
el = +0,020mm
F 3
M- —— - - - — - — +39 - --x
30 - - - ;‘éI né
E
N »
2001  L__¥__ g
H7 Z
+
0
3
1}
_UZ
Hinh 2.7

So dé phan b8 mién dung sai cda 14p ghép biéu thi nhu hinh 2.7. Nhin so
d6 ta nhé4n thdy vi tri mién dung sai 16 va truc ndm xen lan nhau (phdn tir

+20um dén 30um). Do vay 14p ghép ¢68%;— thudc nhém 14p ghép trung gian.
Do doi va do hé gidi han cia ldp ghép 1a :

N =es —El =+ 0,039 - 0=0,039 mm = 39 pm
S = ES - ei = 0,030 - 0,020 = 0,010 mm = 10um.

max

max

2.3. CHON KIEU LAP TIEU CHUAN CHO MOI GHEP KHI
THIET KE

Trong qué trinh thi€t k€ cdc m6i ghép, thy thudc vao chitc ning sir dung
mdi ghép ma ngudi thigt k€ xdc dinh yéu cdu vé 40 hd hoac do doi giGi han
cha ldp ghép. Xu4t phat tir gid tri d0 hd hodc do do6i gi6i han yéu cdu dé ma
chon mot kiéu 14p tidu chudn c¢6 do hé hoic d6 doi gisi han phi hgp. D6 hd,
d6 doi gidi han cia cdc 18p ghép tieu chudn cho trong cdc bang 3, 4 va 5, phu
Iuc 1.
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Vi du 2.6. Cho 14p ghép tru tron ¢6 kich thuéc danh nghia 12 35 mm, 46
h& yeu cdu la 1 Sp,y yo= 30pm, Spin ye = Fum.

— Chor kiéu ldp tieu chuén cho lip ghép.

- X4c dinh sai léch gidi han kich thuéce 16 vi truc.

Gidi : — Dua vao bang gid tri 40 hd gidi han cua lip ghép long, bang 3
(phu luc 1). Ta tién hanh tra ra kiéu 1ap tiéu chudn nhu sau ;: Dya vao kich thuée
danh nghia, dyy = 35 mm ta xdc dinh trén c6t 1 khoang kich thuge 30 = 50.
Tir khoang d6 déng theo hing ngang tim c6t ¢6 tri 56 40 hd 1a 50 pm va 9 pm
(cot 8). Thec cdt d6 ddéng 1én phia trén ta s& duge kiéu 13p. Trong vi du ny,
theo bang ta xdc dinh duge hai kiéu lap1a:

+ $35H7 /g6 : Lap ghép trong hé 18 co ban, sir dung uu tién.
+ $35G7/h6 : Lip ghép trong hé truc co ban.

Trudc hét ta phai chon kiéu 1dp sir dung uu tién (cé déng khung). Trudng
hop ca 2 kiéu lip déu la st dung vu tién hodc khong wu tién thi ta chon kiéu
lip trong hé 16 co ban. Trong truong hgp vi 1y do céng nghé va két cdu khong
cho phép sir dung kiéu lap trong hé 16 co bén thi ta phai chon kiéu lap trong hé
truc cd ban.

Theo vi du nay ta chon kiéu 13p ¢35H7/g6.

— Sai léch giéi han kich thuéce 16 va truc tra theo bang 1 va 2 (phu luc 1).

ES=+25 ' = -0
$35H7 Teopm 035g6 1 OHm
El =0 ei = —25um

Vidu 2.7 : Cho lip ghép tru tron ¢6 kich thudc danh nghia 14 68 mm. Do
doi gidi han yéucdula: N =51 pm, N =2 um.

max yc min yc

— Chon kiéu lidp tiéu chufn cho ldp ghép.

— Xic dinh sai l&ch gidi han kich thuéce 16 va truc.

Gidi ; — Dya vio bang gid tri d¢ doi gidi han cla céc kiéu 14p chat tiéu chudn,
bang 4 (phu lyc 1), ti€n hanh tuong tu nhu vi du 2.6 ta tra dwgc hai kiéu 13p

tieu chudn 13 : $68H7/p6 va &68 P7/h6, ci hai kiéu lip déu sk dung wu tien.
day ta chon kiéu l&p trong h 16 co ban : $68H7/p6.

- 8ai léch giGi han kich th xgc 16 va truc tra theo bang 1 va 2 (phu luc 1) :

ES = +30 -
G68HT {EI =; Hm $68p6 {

es =+51pm
ei =432 pm
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Vidy 2.8 : Cho lip ghép tru tron c6 kich thuc danh nghia 12 92 mm. Do
doi va do ho gidi han yeu cdu 1 : Np,, v = 25 pm, Spax yc = 32 pm.

— Chon kiéu 14p tiéu chudn cho lap ghép.
— Xd4c dinh sai léch gidi han kich thudc 18, truc va bi€u dién so dé phan
b& mién dung sai cua 18p ghép.

Gidi : — Dya vdo bang gid tri d6 déi gidi han clia cdc kiéu ldp trung
gian tiéu chudn, bang 5 (phu luc 1) tra dwgc 2 kiéu lip tiéu chudn la :
$92H7/k6 va $92 K7/h6. Can chii ¥ : Khi tra bang thi d6 hd duge coi 1a do
doi c6 gid tri am (d€ trinh nhdm l4n). Vay Sp,y yc = 32 pm duge coi Ia

Nmin yc = — 32 pm va ching ta tra bang theo cap gid tri :
{Nmax = 25um
Nmin = ~32um

( day ta chon kiéu ldp trong he 16 ca ban : $92 H7/k6
~ Sai léch gidi han kich thudce 16 va truc tra theo bang 1 va 2 (phu luc 1) :

ES=+35
yo2E7 {00 = YISHm
El =0
=+25
092Kk6 {e,s +25pm
el =+3um
So d6 phan b6 mién dung sai cia 14p ghép dugc bi€u dién nhy hinh 2.8.
am
+35 [» ————— - -
+25 !- ————— . - -
£
A ke | 3
. z
+ 3 P -- 1 -
9
o
i
Hinh 2.8
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Nhin vi tri clia hai mién dung sai ta nhan ra ngay day Ia lap ghép trung
gian va ciing dé dang x4c dinh dugc 40 hé va do doi gioi han cha 1dp ghép.

2.4. PHAM VI UNG DUNG CUA CAC LAP GHEP TIEU CHUAN

2.4.1. Pham vi (rng dung clia cac kiéu Iap 1dng

Cac kiéu lap léng tiéu chudn thuding duge st dung d6i vl mdi ghép ma
hai chi ti€t chuyén d6ng tuong d6i v4i nhau. Nhung tdy theo chifc nang cia
md&i ghép ma ta chon kiéu 1dp ¢6 d6 hd nhd, trung binh hoic 16n.

H7 H8 HE

~ Kiéu 1ip e 7 BE : Cdc kidu 13p ndy ¢4 do hd nhd, dic biét 12 do

hd nhd nhat bing khong (Sy;, = 0). Ching duge st dung d6i véi mdi ghép
dong, nhung chuyén dong twong d6i clia chi ti€t cham, va thudng doc theo truc
dé€ dam bao d¢ chinh xdc dinh tdm cao. Vi du bdnh ring thay th€ ldp véi truc
trong mdy cdng cu, ¢én pittong 1dp vdi bac din hudng.

-xitip 22, 91

d6i v&i méi ghép dong chinh xdc. D hd nhod cha 14p ghép nhidm gidm sai léch
d6 déng tam. Thudng st dung cho mé&i ghép ma chuyén dong tuong d6i Ia
chuyén dong tinh tién, hoic & quay chinh xdc tai trong nhd, vi dy : 8 truc
chinh clia cdc mdy chinh xdc, truc thanh do véi bac din clia ddng hé so, banh
ring dich chuyén trén truc,...

H7 F8
- Kiéu ldp —— 7 he
do trong & trugt, cé boi tron m& hojc ddu. Vi du : 8 truc trong cdc hop truyén

dong, banh rang hodc banh dai quay 16ng khong trén truc, con trugt trong ranh
trugt,...

Céc kiéu 13p nay ¢6 d6 ho nhd, ching dugce sit dung

: €6 46 hd trung binh, d6 hd di dam bao truc quay ty

H? H8
e’ )
quay ty do v&i ché d¢ 1am viéc ndng : tai trong In, t6c do 16n, nhiét do cao.
Vi du : & 1dp v6i truc tua bin clla mdy phét dién, ¢ truc chinh cla truc khuyu
vdi 6 trong dong co O t6,
H9 Hs3
- Kiéu lﬁp 39" —c-l'a
1éch 16n vé vi tri clia bé mat lip ghép va bi€n dang nhiét, vi du : truc may cdn,
méy nghién bi ldp vdi & truc, vong gang lap v&i ranh pittong cha may nén Kkhi.

- Kiéu lap ~— : C6 40 ho twong ddi 16n, do hd ién dam bio truc

: cac ki€u ldp ¢6 d6 h& 160, cho phép bdi thudng sai
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2.4.2. Pham vi Ung dung ctia cac kidu ldp trung gian

N‘guﬁi ta thuding sir dung cdc kiéu 1dp trung gian d6i vdi cdc mdi ghép ¢6
dinh nhung chi ti€t ¢dn thdo 1dp d& dang va dam béo dinh tam tot.

HT Jg7 |
j6 h6
duge d6 hd hon 14 4o doi. D9 doi khong 1dn nén thdo lap dé& dang, chi cdn lyc
nhe va ciing khong di dam bdo truyén mo men xodn ma phai ding chi tiét kep
chit phu nhu then, vit, ... Vi du st dung d6i v&i m&i ghép banh rang voi tryc
¢6 then, banh dai, tay quay v&i ddu truc ¢6 then.

- Kiéu 1ép : Khi thuc hién cdc kiéu ldp nay thi thudng nhan

H7 K7
- Kiéu lip — 6" 06
Khi thyc hién 14p ghép theo kiéu nay thi thudng nhan duge d¢ doi hon la do
hé. Trong thuc t& ldp ghép, do dnh hudng ciia sai s6 vi tri nén khi l4p ta khong
cadm nhin dugc d¢ hé. Ngudi ta thudng st dung chidng d6i véi cic moi ghép
banh rang trong hop t6c do, banh dai, vo lang, cing gat ldp vdi truc ¢6 then ;
bac bién Idp vdi ddu bién clia dong co may kéo.

: Day 12 kiéu 14p trung gian sir dung phd bign nhat.

H7 N7

né’ h6
gian. Khi thyc hién 1ip ghép, thuc t&€ khéng xudt hién do hé. Do doi tuong d6i
16n nén khi thdo 14p cdn luc 16n, thudng phai sit dung may ép. Chiing thudng
dugce sit dung d6i v6i cdc mdi ghép banh rang, ly hop, tay quay vdi truc céuchi
tiét kep chit phu khi ti trong nang. Vi du : banh rang 14p v6i truc trong mdy
bia hoi, may nghién d4.

- Kiéu 13p : 12 i4p ghép bén chic nhat trong cdc kidu 13p trung

Ching cling duge dung ddi v6i m6i ghép c6 dinh khéng <6 chi ti€t phu
kep chit nhung tai trong khong 16n, chi tiét 16 ¢6 thanh mong.

2.4.3. Pham vi ing dung clia cac Kidu lip chit

Chiing dugc sit dung d6i v6i cic mdi ghép c6 dinh khong thio, khong ¢b
chi ti€t phu kep chat nhu then, vit, ... Do doi cha 14p ghép dit ddm bao truyén
mo6 men xoén, '

H7 P7

p6° h6
xodn nhd, m&i ghép cé chi ti&t thanh mdng khong cho phép bi€n dang Iém. Vi
du vdng dinh vi ldp v6i truc dong co dién, vdng cd dinh vi tri vong trong 6 lin
trén truc.

- Kiéu lip : duge sit dung d6i véi cdc mbi ghép truyén moé men
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H7 H?

— Kiéu lip — " - 12 kiéu Ip c6 do doi vira phai, khoang (0,0002 + 0,0006)dp-

Chiing dugc su dung d61 vdi cdc moi ghép chiu tai trong ning nhung cé chi
ti€t kep chat phu. Vi dy : bac § truot 14p v6i than & khi tai nang c6 va dap, 4o
Xi lanh lip véi than bom pittong, vanh rang déng clia bénh vit 1ip v6i than
gang c6 kep chat.

H? H8

- Kiéu lap + 14 kiéu 1ap ¢6 d¢ doi idn, khodng (0,001 + 0,002) dy.

Chiing duge sit dung (361 v6i cdc m6i ghép truyén tai nang, khong cé chi tiét kep
chit phy. Vi du : banh tiu hoa lip véi truc toa tdu, vanh rang d6ng cla bénh
vit lip v6i than thép, bac & trugt 14p véi than 6 trong mdy ép banh léch tam.

Khi thue hién cdc lap ghép ¢6 d¢ doi ngudi ta thudng s dung 3 phuong
phép :

+ LAp bang mdy ép nh& lyc chiéu truc cha nd & nhiét d¢ binh thudng. Lip
nhu vay goi 1a “Iip ép doc™.

+ Lip bing cdch nung ndng chi tiét bao hoac 1am lanh chi tiét bi bao
(truc) dén nhigt 49 xdc dinh r6i 1dp. Day 13 phuong phdp bi€n dang nhiét hay
phuong phédp ép ngang.

+ Trong trudng hop cén thiét c6 thé ding ph6i hop ca hai phuong phép
trén, Vi du : nung néng chi ti€t bao hodc 1am lanh chi ti€t bi bao, réi lap nhd
mdy ép.

Lip bing may ép 1a don gidn va thudng st dung nhit, N6 duge sit dung uu
viet khi do doi khong i6n (d€n 0,001dy).

CAU HO! ON TAP
1. Tieu chudn dung sai l4p ghép bé mit tron TCVN2244-99 quy dinh bao
nhiéu cdp chinh x4¢ va ki hi¢u chiing nhu thé€ nao.
2. Thé& nao 13 he théng 14p ghép 16 co ban va truc co ban.

3. Sai léch co ban 14 g1 ? TCVN2244-99 quy dinh day cdc sai léch co ban nhu
th€ nio.

4. C6 m&y nhém lap ghép tiéu chudn vi dic tinh clia chiing nhu thé nao.
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5. Cho vi du v& ki hiéu sai léch va ldp ghép trén ban v& va gidi thich céc ki
hiéu doé.

6. Néu pham vi ing dung cha 2 kiéu i4p sau : H7 va —,

BAI TAP

1. Cho cdc 1ap ghép try tron ghi trong bang 1 dudi day. Hay ghi ki hidu sai
léch va lap ghép bing chl va bing s trén ban vé.

Bdng 1
T.T | dy, mm Kiéu ldp T.T dy. mm Kiéu lap
L. 30 % vl % 4, 92 | -:—; va —I:—g
2. 45 —;% \¢] i—; 5. 115 -}gﬁl vi —hP—;
.1 7 %g; w3 6. 124 Bowld

2. Ciing vdi cdc 14p ghép try tron cho trong bang 1.

- Hay lap so d6 phan b6 mién dung sai cha 1ap ghép.

— L&p ghép da cho thudc nhém Idp ghép nao ? Xdc dinh do ha, 46 doi gidi
han ctia ching.

3. Vdi céc dac tinh yéu cdu cla 14p ghép cho trong bang 2 dugi day.

Bdng 2

T.T| dyom S";:‘;]W ST:I';I?C T.T | dym NE ye wa T.T dyumm Nr;*:; ye Nﬁ; ye
1) 42 | 80 | 25 bal a6 | 2| 1 {70 48| &8 | 3
2] s6 {130 60 | 5! 66 | 0 | 1n [8] 7 | 39 | -10
30 62 | 76 | o |6 86 | 93 | 3 |ol 82 | 25 | —-m

— Chon kiéu 14p tieu chufn cho titng trudng hop.
— X4c dinh sai léch giéi han kich thudce 18 va truc,
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CHUONG 3

DUNG SAI HINH DANG, VI TRi VA
NHAM BE MAT

3.1. DUNG SAI HINH DANG VA VI TRi BE MAT

Trong qud trinh gia cong, khong chi kich thuéc ma hinh dang va vi trf bé
mat clng bi sai 1éch di, ching han khi ta tién chi tiét tryc ma ban miy mang
dao dich chuyén theo phuang Khong song song v6i dudng tam tryc chinh miy
tién thi truc s& bi con. Bién dang dan hdi do kep chat chi tiét 18 1am cho 18 sau
khi gia c6ng xong bi méo, hinh 3.1.

Hinh 3.1. Bién dang do kep chat trén mam cap 3 viu
a) Phoi d€ gia cong 16 ¢} L& sau khi gia cong
b} Phoi kep trén mdy bi bi€n dang  d) Sdn phdm théo ra khdi miy

Khi phay mét tdm phing dat trén ban mdy, néu ban mdy chuyén dong
theo phuong khong song song v6i mat ban may thi mat phing sau khi phay s&
khong song song vd&i mit ddy cia né. Khi khoan 16, n€u miui khoan dich
chuyén theo huéng (S) khong vuéng géc v6i ban may thi 18 sau khi khoan sé
nghiéng so v&i mat ddy chi ti€t (mat chudn) (hinh 3.2).

Dudi day ta khao sit céc dang sai léch hinh dang v vi tri bé mat.

4-GTDSLG 49



3.1.1. Sai léch hinh dang

122
T

1. Sai léch hinh dang bé
mat tru

Dé6i vdi chi tiét try tron thi
sai léch dugc xét theo hai
phuong :

- Sai léch profin theo @\ !

Mat day chi tigt

SOy

phuong ngang (mit cét ngang) !
bao gém cdc dang : ' i

+ Sai lech do tdn : I3 7///////////{{/Z é,,/ 000

khoang cdch 1dn nhit A tir cdc
diém ciia profin thye dén vong
tron 4p, hinh 3.3.

Hinh 3.2, Huéng mii khoan nghiéng mat ban mdy

Vang trén ap

14

Hinh 3.3. Sai lech df tron Hinh 3.4. Sai l&ch 40 6 van Hinh 3.5, Sai l1éch 40 phéin canh

Khi phan tich sai l&ch hinh dang theo phuong ngang ngudi ta con xét cic
dang thanh phdn cla sai léch do tron 14 do 6van va do phan canh.

+ D¢ ovan : 14 sai léch d6 tron ma profin thuc 12 hinh 6van, hinh 3.4,

+ D¢ phan canh : 14 sai léch d¢ trdon ma profin thuc 13 hinh nhiéu canh,
hinh 3.5.

- Sai léch profin mat ¢t doc : 12 khodng céch 16n nhat tir cdc diém trén
profin thyc dé&n phia twong @ng cla profin dp, hinh 3.6,

Tuong ty nhu sai l1éch hinh dang theo phuong ngang, khi phén tich cic sai
l¢ch hinh dang theo phuong doc ngudi ta ciing xét cdc dang thanh phéin cia sai
léch profin mat cét doc.

+ Do con : 1a sai lech profin mit cit doc ma cdc dudmg sinh 1a nhiing
dudng thang, nhung khong song song v6i nhau, hinh 3.7,
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Profin ap

U

vt

Profin thue

Hinh 3.6. Sai léch profin
theo mat cét doc

+ D¢ phinh :

-
¢

Hinh 3.7, Sai léch profin
dé can

12 sai léch profin mat cdt doc ma cdc dudng sinh khOrlg

thing, ma cdc dudng kinh tang tir mép bién dén giira mat cit, hinh 3.8.

&
Hinh 3.8. Sai léch
profin d6 phinh
+ D¢ thét ; 12 sai lech profin mat

cét doc, ma céc dudng sinh khong thing
va dudmg kinh giam tr mép bién dén
gilra mt cdt, hinh 3.9:

Khi dénh gia t8ng hop sai léch hinh
dang bé mat tru tron ngudi ta dung chi
tiéu *“*sai léch do tru”.

— Sai leéch d¢ tru : 12 khoang cédch
16n nhdt A tir cdc diém ciia bé mat thuc
t6i mat tru 4p, trong gidi han cia phdn
chudn, hinh 3.10.

Grmin
S
7

dmax

Hinh 3.9. Sai léch
profin 4o thit

' B& mat thuc
Hinh 3.10. Sai léch do try
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2. Sai léch hinh dang phéing :
Dai vdi bé mat phing thi sai léch hinh dang bao gém :

— Sai léch do phing : 1a khodng cdch 16n nhat A tif cdc diém cla bé mat
thuc t6i mat phing 4p, trong giGi han cia phén chuén (L), hinh 3.11.

— Sai lech do thing : 12 khoang céch 16n nhit A tlr cdc diém cla profin
thuc dén dudng thdng 4p, trong gidi han cha phin chuén (L), hinh 3.12.

Mzt phing ap

L, Dusng thing ap

\’\
//
’/
= Profin thue
S|
» <
M3t phing thyc
Hink 3.11. Sai i¢ch 49 phing Hinh 3.12, Sai Y¢ch 49 thing

D6i v&i nhitng mit phang hep va dai thi sai léch d¢ phing duge dac .tru’ng
bing chinh sai 1&ch d6 thing theo chiéu dai chi tiét.

3.1.2. Sai léch vi tri bé mat

Céc chi tiét mdy 1a nhitng vat thé dugc gi6i han béi cdc bé mat phing, tru,
cdu... Céc bé mat 4y phai ¢6 vj tri tuong quan chinh xdc thi mdi ddm bao dugc
ding chifc nang cda chi ti€t, Ching han mit do cta mo cip phai vudng gbéc véi
than thude cap thi méi ddm bdo chiic ning do cla né. Trong qud trinh gia
. cong, do téc dodng cha sai s§ gia cdng ma vi tri twrong quan giita cdc bé mat chi
ti€t bi sai léch di. Sai léch dé thuding c6 céc dang sau :

~ Sai lech vé 46 song song cua mit phing : 12 hiéu A khodng cich 16n
nhat vd nhd nhét gilla cdc mat phing 4p, trong gidi han clia phdn chudn,
hinh 3.13.

~ Sai lech vé& d0 song song cdc dudng tdm : 12 téng hinh hoe A cdc sai léch
vé do song song cédc hinh chi€u clia dudng tam 1én hai mat phing vuéng géc,
mot trong hai mat phang nay 12 mat phing chung cia dudng tam, hinh 3.14.
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M3t phéng 4p

L1 -

Mt phiing thic

Hink 3.13. Sai lech do
song song cla mal phing

<r - "‘\“

| -

A =
w7
vl

- y

L

A=a-b
6=\£,+A,

‘Mzt phiing chung

Hinh 3.14. Sai lech d¢
song song cdc dudng tam

— Sai léch vé& do vudng géc cilla cdc mit phing : 13 sai lech géc gilta céc
mit phing so v&i géc vudng, bifu thi bing don vi dai A trén chidu dai phdn

chudn, hinh 3.15,

— Sai lech vé do vudéng goc chia mit phing hoic dudng tam d6i voi dudng
tam : 1a sai léch goc giira mat phing hodc dudng tam va dudng tdm chudn so v6i
géc vuodng, biéu thi bing don vi dai A trén chiéu dai cha phin chudn, hinh 3.16.

Hink 3.15. Sailech 4d
vudng géc cdc mat phing

Hinh 3.16. Sai lech
dudmg tam
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— Sai lech v& 46 déng tam d6i v6i dudng tAm bé mat chuén : 12 khodnyg
cdch 14n nhat A gita dudng tdm ciia bé mit quay duge khao sat va dudng 1am
cha bé mat chudn, trén chiéu dai phan chudn, hinh 3.17.

— Sai léch vé& do d6i xung d6i vdi phén tlr chudn : 13 khoang cach kn ahat

A giita mit phing d6i xing cia phan tit duge khac st vd mat phang déi xing
ctia phdn ti chudn, trong gidi han clia phén chudn, hinh 3.18.

Mat phing d8i ximg chuin

A
R
b

Budng tam bé mat chudn L __—L-—:_—l_—‘
W -
- 0
7// // B2
0 R
Hinh 3.17. Sai 1&ch vé do déng tam Hinh 3.18. Sai lech vé 40 d6i ximg

~ Sai 1éch vé€ d¢ giao nhau cla cdc dudng tam : 1a khodng cich nhd nhit A
gira cdc dudng tAm giao nhau danh nghia, hinh 3.19.

— D0 dao hudng kinh : 14 hiéu khoang cdch 16n nhé4t va nhd nhét A, tir céc
diém trén profin thuc coa b€ mat quay dén dudng tam chudn, trong mit cét
vudng gdéc véi dudmg tam chudn, hinh 3.20.

-~ DO ddo mat mit : 12 hiéu khodng cach 16n nhit va nhd nhit A, tr che
di€m trén profin thyc ca mit mit dén mat phing vuOng g6c v6i dudng tam
chuén hinh 3.21.

Budng tam chudn

/ Buding tAm chufin

Hink 3.19. Sai léch vé do Hinh 3.20. DY ddo hudng kinh
giao nhau gitta céc dudng tam
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3.1.3. Ghi ki hig¢u sai lgch, dung sai
hinh dang va vj tri b8 mit trén ban vé

Theo TCVN10-85, trén bin v& ngudi ta
ding cdc déu hiéu dé€ chi cdc sai léch, bang
3.1 va kém theo cdc ddu hi¢u d6 1a trj s6 dung

sai cia chiing.

Bdng 3.1.

-

N

Dudng tam chudn

Hinh 3.21

Loai sai léch

Tén sai léch

D4u hiéu

Sai léch hinh dang

Sai lech 49 phing

LT

Sai lach 49 thing

Sai léch do try

Sai léch do tron

e
O

Sai l&ch profin mat cit doc

I

Sai fech vi tri bé
mat

Sai léch 49 song song

/

Sai léch 49 vudng géc

Sai léch vé 40 déng truc

Sai lech vé d¢ giao truc

><©I—

Sai léch vé d0 d4i xdng

Sai lech vé vij tri

®| |

Sai léch vé do dao
(ddo huéng kinh, dio mat mot)

N
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Vi du 3.1. Cho chi ti€t truc cé kich thude 1a $32h7, dung sai d6 tron 1a
0,01 mm, dung sai cha sai l&ch profin mat cit doc 12 0,01 mm. Hay ghi ki hiéu
sai lech va dung sai trén ban vé.

Gidi : V& chi ti€t truc nhv hinh 3.22.
Trude hét ghi ki hidu sai léch va dung sai
kich thuéc, Kéo dai dudmng ghi kich thuéc
r6i v& 1 hinh chit nhat gém 2 6 : mot 6 ghi -
kf hiéu dang sai léch, 6 cdn lai ghi tri s6 | S Al -
dung sai. Vi du trén hinh 3.22 d4u hiéu ©
“Q”, “=" chi sai léch d¢ trdon va sai léch
profin mit cit doc cha bé mit $32h7. Tri
s dung sai ctia chiing 1a 0,01 mm. Hinh 3.22

o] 0,01
=1 0,01

Vi du 3.2. Cho chi
ti€t 16 nhu hinh 3.23.
Kich thudc cia hai 16 1a
$20G7 va ¢50H7, 16 -
$S0H7 duge chon iAm F o St

chuin va ki higu 12 A. %
Sai léch do¢ trdn va |

profin mat cdt doc cha
18 A khong duge vugt %
qud 0,01 mm, Sai lech :
d¢ song song dudng : 0] 0,01
tam 1§ $20G7 so véi @ =1 001
dudmg tam 18- $50H7 ]
khong vugt qué 0,1mm, 1 opid %
Hay ghi kf hi¢u sai léch : G
va dung sai trén ban v&.

> |
©20G7

200

Giai : V& chi ti€t 15
nhu hinh 3.23. Trudc hét
phai ghi ki hiéu sai lech Hink 3.23
va dung sai kich thudc
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Bdng 3.2. MOT SO Vi DU Ki HIEU DUNG SAI HINH DANG
VA VI TRi BE MAT TREN BAN VE

Ki hi¢u Yéu cdu k¥ thudt
‘/A Dung sai d6 phing clia bé mat A
— ) 0,05mm
— 01'1 A . F 1 N
- ya Dung sai do thang clia bé mit A 14
; 0,1 mm trén todn bo chiéu dai bé mat
7

Dung sai d¢ try cla bd mit A 13
0,01 mm

” } T, OD;gg sai do trdn cla bé miat A 1a
Y, '
A
oy 0,01 _ _
< Dung sai profin mat cit doc clia mat
5 S R AT 0,01 mm
~
8 [~ {0100 A |

Dung sai ¢9 song song cia b& miit B
50 v&i b& mit A 1a 0,1 mm trén chiéu
dai 100mm

10,1 A

Dung sai d¢ vudng géc cla mit B so
véi mit A 12 0,1 mm
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Tiép bdng 3.2

Ki hieu

Yeu cdu k¥ thugt

N g

Dung sai d¢ d6ng truc clia cdc bé mat
AviBla0,lmm

<L
| o
24
[
—  p—{a]}

Dung sai d6 d6i ximg cba mit B so
véi dudmg tam 16 A 13 0,04 mm

Dung sai d¢ giao nhau cia hai dutmg
1am 16 13 0,05 mm

—ﬂ A
L] 0.0a] AB]
r
Dung sai d¢ dio hudng kinh clia bé
S T A | mét C so v6i dudmg thm chung clia
hai mat A, B 12 0,04 mm
A c B

|ovese] a |

Ny

Dung sai d¢ dio mat mit B so véi
dudmg tdm ctia mat A 13 0,1 mm theo
dutmg kinh 50 mm.
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Ki hiéu sai I&ch hinh dang duge ghi twong ty nhu vi du 3.1,

Dai vdi sai 1léch vi tri thi hinh chit nhat duge chia thanh ba 6. O thir 1 va
thi 2 cling ghi ddu hiéu sai 1éch va tri s6 dung sai vi tri, cdn 0 thit 3 ghi yéu t8
chuéin nhu biéu thi trén hinh 3.23. & day yé€u t8 chudn 1& mit 16 A (¢50H7) va
duge ki hiéu trén ban vé nhir hinh 3.23. '

Mot sd vi du vé ki hiéu sai léch, dung sai hinh dang va vi tri bé mat trén
ban v& duge chi din trong bang 3.2.

3.1.4. Xac dinh dung sai hinh dang va vj tri khi thiét ké

Theo TCVN384-93 thi dung sai hinh dang va vi tri bé mit duge quy dinh
tily thudc vao cép chinh xdc cia chiing. Tiéu chudn quy dinh 16 c4p chinh x4c
hinh dang va vi tri bé mat va ki hiéu theo mitc chinh xdc gidmdédnta: 1,2, ...,
16. Gid tri dung sai @ng v6i cdc cdp chinh x4c khdc nhau duge chi din trong
cdc bang 6 + 9, phu luc 2. Muén xdc dinh tri sd dung sai hinh dang va vi trf
khi thi&t k& céc chi tiét, trudc hét phdi chon cép chinh xdc. Cdp chinh x4c hinh
dang va vi tri b& mait thudng duge chon dya vio phuong phédp gia cong bé mat,
vi du bé mit sau mai tinh cé thé dat cAp chinh xdc 5 hodc 6 vé hinh dang va vi
tri bé mit. Sau khi chon duge cdp chinh x4c r6i thi dya vao kich thuée danh
nghia tra tri s6 dung sai-theo c4c bang tiéu chudn, bang 6 + 9, phu luc 2.

Déi vSi bé mat tru tron thi chon cp chinh xac hinh dang cé thé dua vao
quan hé giita cdp chinh xdc hinh dang va c4p chinh x4c kich thuéc nhu chi din
trong bang 3.3. Theo quan hé ndy thi ngoai cdp chinh xdc kich thudc, cdp
chinh xdc hinh dang con duge chen tly thugc vao d6 chinh xdc hinh hoc tuong
d6i. Do chinh xdc hinh hoc tuong d6i ¢6 4 mitc : thudng, hoi cao, cao, dac biét
cao. Chon mifc ndo 13 fdy thudc vao chifc ning quan trong cia tdng chi tiét.

Bing 3.3. CAP CHINH XAC HINH DANG UNG VGI CAC CAP
CHINH XAC KIiCH THUGC

PO chinh Cip chinh x4c kich thudc

xéc hinh hoe | IT1 | 172 [ 113 [ 174 [ 175 [ 176 [ 177 | 178 | 179 |10} 1711 |IT12
twong dsi Ctp chinh x4c hinh dang

Thudng 1 2 4 5 6 7 8 9 10

Hdi cao | 2 3 4 5 6 7 8 9 10

Cao i 2 3 4 5 6 7 8 9 10
Dac bigt cao 1 2 3 4 5 6 7 B 9
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Viduy 3.3 : Cho chi ti€t truc nhu hinh 3.24.

~ Xéc dinh dung sai d¢ tron
va profin mat cit doc cha hai bé /[0,02] 2B}

mat ngdng truc ¢30k6. g:ggg 2 S gzggi
~ Xdc dinh dung sai d¢ dao — - —
hudng kinh cia mat $50k7 so voi el - - J-aﬂf( ----------- -1
- S = |l e
2 mat ngdng tryc.
_ Ghi ki hiéu sai l&ch dung [l 2

sai hinh dang va vi tri trén ban vé,

: Hink 3.24
Gidi : — Trudc hét ta phai chon

cép chinh xdc : Theo bang 3.3 ta chon cdp chinh xdc hinh dang caa hai bé mat
$30k6 1a cap 6, iing v6i yéu cdu do chinh xdc hinh hoc twong déi 14 binh
thudng. Cép chinh xdc vi tri clla bé mat ¢50k7 ciing ¢6 thé chon 12 c4p 6.

— Theo bang 7 (phu luc 2) ting véi cdp chinh xdc 6 va kich thudc danh nghia
1a 30mm ta tra dung sai do trdn va dung sai profin mit cit doc 12 0,006mm.

— Theo bang 9 (phu lyc 2), Ung vGi c4p chinh xdc 6 va kich thudc danh
nghia : 50mm ta tra dung sai d¢ ddo hudng kinh 13 0,02 mm.

— Sai léch va dung sai hinh dang, vi tr{ bé mat dugc ghi ki hiéu trén ban vé
nhu hinh 3.24, O day yé&u t6 chudn 12 hai bé mat ngdng truc A, B.

Vi du 3.4 : Cho chi tiét nhu ©30HS
hinh 3.25. _ L{ogos[A]

— X4c dinh dung sai do phing
clia mit A. . 4

-~ X4c dinh dung sai d¢ song
song cia mit 18 $20H8 va dung
sai do vuong gbéc cha mat 16
$30H9 d6i voi mat A.

— Ghi ki hi¢u sai léch, dung A i
sai hinh dang va vi tei bé mét trén '
_ban v&. 165

50

RTINS ST

=H
E

Biét rang dung sai hinh dang
va vi trf ctia chi ti€t & cép chinh

Hinh 3.25
xéc 8.
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Gidi : — V@i cfp chinh xdc cdp 8 va kich thudc danh nghia 12 165 mm
(kich thudc 1dn nhét clia mit A), tra bang 6 (phu luc 2) ta dugce tri s§ dung sai
d6 phang 13 0,03 mm.

- Ciing twong ty nhu trén, tra bang 8 (phu luc 2) ta duge dung sai do song
song clia mit $20H8 va dd vuong géc cla mat $30H9 d6i v6i mat chudn A la
0,05 mm,

~ Sai léch va dung sai hinh dang va vi tri bé mat duge ghi ki hi¢u trén ban
v& nhu hinh 3.23.

3.2. NHAM BE MAT

3.2.1. Ban chét nham bé mit

Bé& mit chi ti&t sau khi gia cong khong bing phing mot cdch i tudng ma
¢6 nhiing m4p mo. Nhitng m&p mo nay 1a két qua clia qua trinh bién dang déo
chia bé mait chi ti€t khi ct got 16p kim loai, 12 v&t lu@i cit dé lai trén bé mat
gia cong, 12 anh hudng cha chin dong khi cit vA cla nhiéu nguyén nhan khic
nita. Tuy vay, khong phdi’toan b6 nhitmg map mo trén bé mar déu thudc vé
nham b& mat, ma nd 14 t4p hop nhing map moéd ¢6 budc tuong d6i nhd va duge
xét trong gidi han chidu daj chudn, | (chiéu dii cha phén bé mit duge chon dé
do nhdm). '

Trén hinh 3.26 12 hinh anh phéng dai cfia profin bé mat sau gia cOng. Trén
d6 cé nhitng loai mip mé khac nhau :

~ Nhitng mép mo c6 ti s6 giita budc map mo, p, va chiéu cao mip mo, h,

bé hon hoic bang 50 (-E < 50] thi thudc vé nhém bé mit, map mo ¢b chiéu

cao hy trén hinh vé.

Hinh 3.26
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— Nhitng map mdé ma 50 < —E— < 1000 thudc vé€ s6éng bé& mit, map méd cé
chiéu cao h;.

— Nhitng mip mo6 ma %> 1000 thudc vé sai léch hinh dang, mip mo cé
chiéu cao h;.

Nhim bé mat 12 mot théng s& hinh hoc ¢6 dnh hudng I6n dén chat lugng
sir dung cua chi i€t mdy va by phan mdy. D&i vdi nhitng chi ti€t trong mdi
ghép dong (8 trugt, séng din, con trugt,...) bé mat chi ti€t 1am viéc trugt twong
ddi vdi nhau, nén khi ahdm cang 161 cang khé dam bao hinh thanh mang dau
boi tron bé mat, dé din dé&n trang thdi 1am viéc v6i ma sét nira uét, tham chi ca
ma st kho, do dé giam thdp hiéu sudt 1am viéc, tang nhiét do lam viec. Bé
mit ]Jam viée bi mdn nhanh giam thoi han st dung cia chi tiét,

BDaéi vdi cdc moi ghép c6 do doi 1on, khi ép hai chi ti€t vae nhau thi nhdm
bi san phang, nhim cang 16n thi lugng san phing cang 16n, d6 doi lip ghép
cang gidm do dé gidm d¢ bén chic cha mdi ghép.

P3&i voi nhing chi tiét 1am viéc & trang thai chiu tai chu ki va tai trong
dong thi nhdm 13 nhan t3 tap trung ng sudt dé phét sinh ran ndt lam gidm do
bén moi cha chi tiét,

Nham cang nhd thi bé mat cang nhéan, kha nang chéng lai sy &n mon cing
18t, bé miit chi tiét cang 14u bi gi.

3.2.2. Chi tiéu danh gia nham bé mat

Dé d4nh gid nhim bé mat ngudi ta ding cdc yéu t§ hinh hoc cha nhdm
lam chi tiéu. Céc chi tiéu ndy duge xédc dinh trong pham vi chiéu dai chudn }
va dugc tinh todn so v6i dudng trung binh, mm clia profin bé mat, hinh 3.27.

" - 5, b Smi §; —i
} Pusngdinh -
et T2
i /b, 4—77( LA /_é_n\__m}_'_ {
S| TR SN - it Mk il Al e - A
)rfr: T - O if’\ﬂ - T'"+ br—m
JET ]f’U),’ Yo
o !
t busng day

Hinh 3.27. Cic chi tieu dénh gis nhim bé& mat

Yymi
| Yvm2
Rmax
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Pudng trung binh ¢é dang profin danh nghia clia bé mit, trong gidi han chiéu
dai chudn né chia profin thyc sao cho téng binh phuong khoang céch tir céc
diém trén profin d€n dudmg trung binh (y[, ¥,, ..., ¥,) 12 nho nhiét.

Theo tiéu chuidn TCVN2511-95, d€ dénh gid nhdm ngudi ta sit dung 2 chi
tiéu san ;

— Sai léch trung' binh s8 hoc cia profin, R, : 14 trung binh s& hoc céc gid
tri tuyét d6i cia sai léch profin (y) trong giGi han chiéu dai chudn. Sai léch
profin (y) 12 khoang céch tir cdc diém trén profin thuc dén dudng trung binh,
do theo phuong phip tuyén v&i dudng trung binh.

1 n
1 1
Ry =+ Il.‘z’xldx = ;Zl)’ﬂ
[n] i=l

— Chiéu cao mip mo profin theo mudi diém, R, : 12 tri s6 trung binh cia
tdng cdc gid tri tuyét d6i cla chiéu cao nam dinh cao nhat va chidu sau cia
nam day thdp nhét cla profin trong gidi han chiéu dai chuén,

3 .5
Z')’pmi' + Zl)’vmil
_ i=1 i=]
;=

R 5

Trong thyc t€ thiét k€, viéc chon chi tieu nao (R, hodc R,) 14 tdy thude
vao chét lugng yéu cdu va dic tinh k&t cfu cia bé mat. Chi tieu R, duge si
dung phé bién nhét Vi n6 cho phép ta dnh gid chinh x4c hon va thuan Igi hon
nhiing b& mat ¢é yéu cu nhdm trung binh, D6i véi nhitng bé mat yéu cdu
nhdm qud nho hoac qud tho thi ding chi tiéu R, lai cho ta kha nang dénh gid
chinh xdc hon so véi chi tiéu R,. Chi tieu R, con dugc sit dung d6i véi nhitng
bé mat kich thude nhé hodc cd profin phte tap. Vi du Iudi cdt cia dung cu,
cdc chi ti€t trong déng hé, ...

Tiéu chuén ciing quy dinh day gid tri cla céc thong s6 chiéu cao nhdm :
R,. R, va Ry ... bang 3.4 va 3.5, Khi dinh gi4 trj ctia cdc théng s§ d6, trude
hét phéi sir dung cdc gia tri trong ddy uu tién,
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Bing 3.4. SAI LECH TRUNG BINH SO HOC PROFIN, R, (um)

0,008

0,010

0,012
0,016

0,020

0,028
0,032
0.040
0,050
0,063
0,080
0,100

0,125
0,160
6,20
0,25
0.32
0,40
0,50
0.63
0,80
1,00

1,25
1,60
2,0
2,5
32
4,0
3,0
6,3
8.0
10,0

12,5

16,0
20
25
32
40
50
63
80
100

125
160
200
250
320
400

Chii thich : wu tién dlng tri s6 in dam

Bdng 3.5. CHIEU CAO MAP MO PROFIN THEO MUGI PIEM R,
VA CHIEU CAO LON NHAT MAP MO CUA PROFIN R, (pm)

0,125 1.25 12,5 125 1250
0,160 1,60 16,0 160 1600
0,20 2,0 20 200 -
0,025 0,25 2.5 25 250 _
0,032 0,32 32 2 320 _
0,040 0,40 4,0 40 400 B
0,050 0,50 50 50 500 _
0,063 0,63 6,3 63 630 )
0,080 0,80 8,0 80 800
0,100 1,00 10,0 100 1000 )
Chii thich : uu tién ding tri s6 in d4m.
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3.2.3. Xac dinh gia trj cho phép cda thong s& nham

Tri s6 cho phép cha théng s6 nhdm bé& mat dugc xdc dinh tiy thudc vao
chitc nang st dung cta bé mat va diéu kién 1am viéc cta chi ti€t. Trong thyc t€
¢6 thé chon tri s& cho phép dua vao phuong phép gia cong hop li, ddm bio yéu
cdu nhdm bé mat vi yéu cdu do chinh xéc clia cdc théng s hinh hoc khéc.
Mait khéc ciing ¢6 thé dya vao quan hé gifia nhdm véi dung sai kich thude va
hinh dang dé x4c dinh, bang 3.6.

Bing 3.6. NHAM BE MAT UNG VOI DUNG SAI
KICH THUGC VA HINH DANG

N Kich thude danh nghia, mm )
Clip chinh x4c Dung sai hinh dang_ -
klii’ch 1th X4 1 theo % cita dung sai [Dén 18 | Tren 18 dén 50 Tren 50 agn 120] Tren 120 dén 500
kich thuge Gié trj R,, pm, khong 1n hon
100 0,2 0.4 0.4 0.8
I3 60 0,1 0.2 02 0.4
40 0,05 0,1 0.1 0,2
100 0.4 0.8 0.8 1,6
IT4 60 0.2 0,4 04 0,8
40 0,1 0.2 0.2 0,4
100 0.4 0,8 1,6 1,6
IT5 60 0,2 04 0,8 08
40 0,1 0,2 0.4 0.4
100 0,8 1,6 1.6 32
IT6 60 04 0,8 0.8 16
40 0.2 0.4 0.4 0,8
100 1.6 3,2 32 32
IT7 60 0,8 1,6 1,6 3,2
40 0.4 08 0.8 1.6
100 1.6 32 32 32
IT8 60 0.8 1.6 32 32
40 0,4 0,8 16 1.6
100 ; 60 12 32 63 6.3
I 40 1.6 3.2 32 63
25 0,8 1,6 1,6 32
100 ; 60 12 6,3 6,3 6,3
ITIG 40 16 32 32 6,3
25 0,8 1,6 1,6 3,2
100 ; 60 6,3 6,3 12,5 12,5
IT11 40 32 32 6,3 6,3
25 1,6 16 3.2 32
IT12 100 ; 60 12,5 12,5 25 25
ITI3 40 6,3 6,3 12,5 12,5

5-GTDsSLG
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Chi thich : 1. NE&u dung sai tuong d4i vé hinh dang nhd hon gi4 tri chi ddn trong bang thi
gid tri R, khong 16n hon 0,15 gi4 tri dung sai hinh dang.

2. Trong trudng hgp cén thiét, theo yéu cdu chiic nang cla chi 1i&1 c6 thé 14y
gid tri R, nhé hon chi dén trong bing.
3.2.4. Ghi ki hi¢u nham trén ban vé chi tiét
Trong cdc ban vé thiét k&, d€ thé hién yéu cdu nhdm bé mit, ngudi ta
ding ki higu chit v 1éch “V” va trén d6 ghi gid tri bing s6 cha chi tieu R, hoac
R,. Néu 1a gid tri cia R, thi chi ghi gi4 trj bang s&, hinh 3.28a. Néu la gid tri
cha R, thi phai ghi ki hiéu R, trudc gid tri bang s6, hinh 3.28b.

3,\2/ (3'

7, D
%////4//// A(:;, E> ................ I (;5'“

RN B - B

02/

b)

Hinh 3.28. Ki hié¢u nhdm trén bén vé

Vi du 3.5 : Ciing vé6i
chi ti€t & vi du 3.3, hay [12\,7)
xdc dinh d6 nhiam cia

cdc bé mit va ghi ki hiéu
§ ' 08 0.8
trén ban vé, \/ \,/

Gidi . — Véi chi tiét R |
da cho ta chon chi tiéu

nhdm la : R,.

— Dya vao cép chinh Hinh 3.29
xdc kich thuéc va kich
thudc danh nghia, tra bang 3.6 ta duge gi4 tri bing s6 clia nhdm :

+ bé mit $30k6 : R, = 0,8um.

Nghia la nhim bé m3t $30k6 theo chi titu R, khong vugt qua 0,8um.
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+ bé mat $50k7 : R, = 1,6 um.

+ cdc bé mit cdn lai khéng yéu cdu chinh xdc, kich thuée dat duge sau
tién ban tinh vio khodng 1T12 + IT13. Tra bang 3.6 ta dugc R, = 12,5 pm. Ki
hiéu dugc dat trong d4u ngodc & géc trén bén phdi cia ban v&. .

- Sau khi x4c dinh gi4 tri bing s6 clia.nhdm ta ghi ki hiéu nhdm vao ban
v€, hinh 3.29. .

CAU HOI ON TAP
1. Trinh bay céc dang sai léch hinh dang, vi trf bé mat va cdc d4u hién tuong
ing dé€ ghi ki higu chiing.

2. Trinh bay phuong phdp xdc dinh dung sai hinh dang va vi tri b€ mat khi
thiét k€.

3, Thé nio 1a nhdm bé mit va nguyén nhan phat sinh ra nd.
4. Trinh bay céc thong s6 ddnh gid nhdm bé mat.
5. Trinh bay phuong phap xdc dinh d6 nhdm bé mat chi ti&t khi thigt ké&.

BAI TAP

1. Cho chi ti€t nhu hinh 1

— Xic dinii dung
sai d¢ phing clla mat ! 100" '
A va dung sai d6 tron, ' i
dung sai cta sai léch
profin mat cht doc
ctia bé mat $30H7.

— Xd4c dinh dung
sai do vuong goc cha
18 ¢30H7 va ¢16H8 ! !

so v&i mit A. 'i N
— Ghi ki hi¢u sai NN I N\ -\
lech hinh dang VA vi  eaon7 | ' loteHs

tri vao ban v&.
Biét cdp chinh
xdc hinh dang v3 vi

tri 12 cdp 8. Hink I
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2. Cho chi tiét nhu hinh 2 véi c4dp chinh xdc hinh dang va vi tri bé mat 1a cdp

8, hdy x4c dinh :
~ Dung sai do trdn cia mat ¢S0H7
~ Dung sai d¢ d6ng truc cia mit
$28H8 so v&i mat A.

~ Dung sai d¢ d6i xiéng cla ranh
16H9 so véi mat A.

— Ghi ki hiéu sai léch hinh dang

va vi tri d4 xdc dinh vao ban vE.
3. Véi cic chi tiét dd cho nhu hinh 1
vad 2, Hay xdc dinh d¢ nham cia
cac bé mat : $30H7, ¢16HSE, mat

50" 24

$©50H7

16H9

!
'.
)
;
'.
®28H8
1]
]

Hinh 2

chudn A (hinh 1) ; m3t ¢50H7, ¢28H8 va rAnh 16HI (hinh 2), r6i ghi ki

hiéu trén ban vé chi tigt.
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CHUONG 4

DUNG SAI KICH THUGC VA
LAP GHEP CUA CAC MOI GHEP

THONG DUNG

4.1. MOI1 GHEP O LAN VOI TRUC VA LO THAN HOP

4.1.1. Cdp chinh xac ché tao & lin

O lan 12 mot bo phan miy di duge titu
chudn va ch€ tao siin. Khi thi&t k& ch€ tao céc
thiét bi va dung cu, ngudi ta chi viéc mua vé
va sir dung. Cau tao 6 lan chi y&u bao gbém 3
chi ti€t : vong trong, vong ngoai va con lan,
hinh 4.1.

8 1an duge ché tao theo 5 cp chinh xéc,
ki higu 1a : 0, 6, 5, 4, 2 (TCVN1484-85). D¢

chinh xdc ting dén tir 0 dén 2. Trong ch€ tao:

co khi thudng sir dyng 6 lan cép chinh xdc 0
va 6. Trong trudmg hop cln d¢ chinh xdc quay

Con lan B

Vang trong

Vong ngoai

Hinh 4.1. Cdu tao § lan

cao, s6 vong quay 16n thi sir dung 8 cdp chinh x4c 5 hoic 4, ching han & truc
chinh mdy mai, 8 truc dong co cao tdc, 8 cdp chinh xdc 2 duge st dung khi
yéu cdu do chinh xdc dic biét cao. Cip chinh xdc cta 6 dugc ghi ki hiéu cling
vGi s6 hitu § 1an, vi du : 6 6 — 205 c6 nghia 12 8 cdp chinh xdc 6 s6 hieu 205.
Riéng v6i & cp chinh xdc O thi khong ghi ki hidu c4p chinh xéc ma chi ghi <0
hiéu 8, vi du 8 305 nghia 12 8 cép chinh x4c O s hiéu 305.
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4.1.2. Lap ghép & Ian

O ian lap v6i truc theo bé mit try
trong cua vong trong va lip véi 18 than hop
theo bé mat tru ngodi clta vdng ngodi, hinh Than hép
4.2. Day la cdc 1dp ghép tru tron, vi viy
mién dung sai kich thude tryc va 18 duoc +-
chon theo tiéu chudn dung sai 1ip ghép bé ] %

NN

mit tron, TCVN2244-99. Mién dung sai e
kich thudc c4c bé mat 1dp ghép cta 6 lan
(d va D) 1a khong thay déi va d8 duge x4c >
dinh khi ché tao & lan. Con khi sit dung 6 Y
ldn, ngudi thi€t k& phai thay déi mién dung L
sai kich thudc truc va 16 than hop dé duge

cc kiéu ldp cé dac tinh phil hop véi diéu

kién 1am viéc cha 8. Viec chon kiéu lip Hinh 4.2. Lp ghép 6 lan
cho m&i ghép & lan ciing chinh 13 chon '

mién dung sai kich thuéc truc va I8 than hop.

AR

/7%

Chon kiéu 14p truc v6i vong trong va 18 than hop véi vong ngodi phu thude
chii yéu vao dic tinh va dang tdi trong tdc dung lén cdc vong & lan. Dang téi
trong tdc dung 1&én c4c vong 6 lan bao gém : dang tai chu ki, dang tai cyc bo
va dao dong. '

~ Dang tai chu ki : t3i trong l4n lugt tic dung 1én khdp dudng l4n cha 8 va
lap lai sau mdi chu ki quay cha 8. Vong chiu tdi chu ki thudng dugc 18p 6 do
doi dé duy tri tinh trang tdc dung déu dan cha luc 18n khip dudmg 1an Iam cho
vong lan mdn déu, nang cao do bén cha 4.

— Dang tai cuc bo vh dao dong : TAai trong chi tdc dung lén mot phin
dudmg 1an cdn céc phan khéc thi khong, nén mon cuc bd. Vong chiu tii cuc bo
va dao dong thuang dugc lip c6 d6 h& dé dudi tic dong cha va dap va chin
dong, vong 6 1an bi xé dich di, mién chiu lyc thay d8i 1am cho vong lin mon
déu hon, nang cao do bén cla 6.

Nhur vay tdy theo két cfu & lan, diéu kién lam viéc va dang tii trong tic
dung 1&n vdng & lan ma ta chon mién dung sai kich thuéc truc va 16 than hop
theo cdc bang cliia TCVN1482-85. Ching han d6i v6i cdc 6 lan thong dung
cép chinh xdc 0 va 6 ¢6 thé chon theo bang 4.1,
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Bdng 4.1

Dang tdi trong
ciia vong & lan

Mién dung sai
kich thuée truc

Mién dung sai
kich thudéc 16 than hop

Cuc bo h6, g6, f7 G7, H7, Jg7
Dao dong h6, j,7, k6 156, J57. K6, K7
Chu ki j,6, k6, m6, n6 K7, M7, N7, P7

Véi 8 1an cdp chinh x4c 5, 4 thi chon nhitng mién dung sai & cdp chinh
xdc cao hon. Vi du : Vong chiu tai cuc bo thi chon cdc mién g5, hS, f6 d6i véi
kich thudc truc va G6, H6, J56 d8i véi kich thude 16 than hop.

V6i vong chiu tai cuc b6, kich thudc cang 16n thi chon kiéu 1p ¢6 d6 hd cang
1én. Nguge lai d6i v&i vong chiu tai chu ki khi kich thude danh nghia cang 16n

thi chon kiéu lip ¢6 d6 doi cang
16n. Kich thuéc danh nghia cé
thé phan 1am 3 loai : loai nhd
khi dy < 100 mm, trung binh
khi 100 < dy £ 140 mm, loai
16n khi dpy > 140 mm.

Vi du 4.1 : Cho bd phén
. 14p nhu hinh 4.3, truc quay,
than hop dimg yén, tai trong
tdic dung Ién ¢ 1A i trong
huéng tam c6 dinh phuong. 8
bi 40 c6 s6 hi¢u la 315, cip
chinh xdc 0.

$160H7

e e i

I b1y

) 475 | k6

L 1

|

$18C gi5

475 k6 | /W
‘ 7
S

Hinh 4.3

~ Chon mién dung sai kich thudc truc va 18 than hop ldp véi 6 lan.

— X4c dinh tri s6 sai léch gi6i han cla cdc kich thude 1dp ghép va ghi ki

hiéu ldp ghép trén ban vé.

Gidi : — Trudc hét ta phai xdc dinh cdc thong s6 kich thudc co ban J lan.
Dira vdo 56 hiéu 6 1a 315, tra bang 10 (phu luc 3) ta duge : dudng kinh trong
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vong trong d = 75 mm ; dudng kinh ngoai vong ngoai D = 160 mm, chidu rong
¢ B = 37 mm.

— Phén tich dang tdi trong tdc dung lén cac vong § l4n ; v6i didu kién da
cho 1a truc quay, tai trong hudng tam cd dinh phuong thi :

+ Vong trong quay cling vdi truc nén tai trong i4n lugt tdc dung lén khép
dudng lan clia 8 va 14p lai sau mdi vdng quay cia truc. Viy dang tdi trong cia
vong trong la dang tdi chu ki.

+ Vdng ngoadi dimg yén nén lgc chi tdc duyng lén mot phdn dudng lan.
Dang tai trong ctia vOng ngoai 1a dang tai cuc bo.

~ Chon mién dung sai :

+ D&i v6i kich thude tryc : truc 1ip v&i vdng trong ¢ kich thudc danh

nghia dy = 75 mm (dy < 100 mm), dang tai chu ki, theo bdng 4.1 ta chon
mién dung sai kich thudc truc 12 k6.

+ D61 v6i kich thude 16 : 18 than hop ldp vdi vong ngodi cé kich thude
danh nghia Dy = 160 mm (Dy > 140 mm), dang tdi cuc bg, theo bang 4.1 ta
chon mién dung sai kich thudc 16 hop 12 H7 (trong trudng hop cdn théo lp
thudng xuyén thi ta chon mién dung sai J7).

— Sai léch gidi han dng v&i cic mién dung sai da chon, tra trong bang 1 va
2 (phy luc 1):
es = +21pm ES = +40um

$75k6 $160H7
el = +2um El=0

— Ghi ki hién 14p ghép trén ban vé :

Trén ban vé, ki hiéu 1dp ghép 6 1an khong cdn ghi dudi dang phan s6 ma
chi ghi ki hieu mién dung sai kich thudc tryc va 16 than hop ldp v6i § lan, nhu
biéu thi trén hinh 4.3.

4.2. DUNG SAI LAP GHEP THEN

4.2.1. Dung sai : Lip ghép then dwoc sit dung rdt phd bién, dé 6 dinh cic
chi ti€t trén truc nhu : banh ring, bdnh dai, tay quay,.. va thuc hién chiic ning
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treyén mo6 men xodn hodc din hudng chinh xéc khi cdc chi tiét cdn di truot
doc truc. Then ¢§ nhiéu loai : then bing, then b4n nguyét, hinh 4.4.

Dung sai kich thude va 1dp ghép cla then bing va bdn nguyét duge quy
dinh theo TCVN4216 + 4218-86.

2\5/ I
b
. i a2 —
7\ —
- 2.5 p— ‘ o
h = Y
e . 1
J ?70 o :‘3*
d [ Cx45°
a) Then bing b) Then ban nguyét

Hinh 4.4

Trén hinh 4.5 12 m#t cdt ngang cla

2 b
m&i ghép then. Véi chiic ning 13 truyén V 3
; PR - V/

mo men xodn va din budng, 1ap ghép then = s /I 1
duge thye hién theo bé mat bén va theo i EF
kich thuéc b. Then lip v6i rdnh truc va - ul 4
rinh bac (banh rang hoic binh dai). Dung j
sai kich thuéc 1ap ghép tra theo tidu chudn L //’/
dung sai l3p ghép bHE mar tron, //
TCVN2244-99. Hinh 4.5

Mién dung sai kich thudc b cia then I'-Tryc:2- Bac; 3 - Then

duogc chon 13 h9.

Mién dung sai kich thudc b cia rdnh truc c¢6 thé chon 12 N9 hoac HY.
Mién dung sai kich thudc b cha rinh bac c6 thé chon 12 : J9 hoic D10,

4.2.2. Lip ghép then

Thy theo chitc ning cha m6i ghép then ma ta c¢6 thé chon kiéu ldp tieu
chufn nhu sau :

Trudng hop bac ¢ dinh trén tryc ta chon kiéu 1dp nhu so dé hinh 4.6a.
Then l4p c6 40 doi I6n vdi truc va ¢6 49 d6i nhé véi bac dé tao diéu kién thdo
1hp d& dang.
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Tniémg hop then din hudng, bac di trugt doc tryc, ta chon kidu 14p nhu so
dé hinh 4.6b. Then Iip v6i ranh bac c6 do hd Ion, ddm bao bac dich chuyén

doc truc dé dang.
pm T
1,3
2 n9
0
. a)
F 3 / /
D10
7,
I —
NSY ho
f=
b)
Hinh 4.6
L1~ mién dung sai chidu rong then

Y///7A - Mién dung sai chidu rong rinh bac
BB ~ Mién dung sai chiéu rong rinh tryc

D10

Ho

h9

Hinh 4.7
1 - Mién dung sai chidu rong then
— Mién dung sai chiu réng ranh bac
B — Mién dung sai chiu rong rinh truc

- Trudng hop m&i ghép then c6 chidu dai 16n, 1 > 2d, ta chon kiéu 1ip nhu
s0 d6 hinh 4.7. Then lip c6 d6 hd véi rdnh truc va rdnh bac. P9 hd cia lip
ghép nhdm béi thudmng cho sai sd vi tri ranh then,

4.3. DUNG SAI LAP GHEP THEN HOA

4.3.1. Khél nigm vé méi ghép :

Trong thuc t& khi cdn truyén moé men xoin ién va yéu cdu d¢ chinh xic
dinh tdm caoc giita tryc va bac thi m&i ghép then khong d4p ing dugc ma ta

phai sit dung m&i ghép then hoa.

M@éi ghép then hoa c¢6 nhiéu loai : then hoa dang rang chit nhat, rang hinh
thang, rang tam gi4c, ring than khai. Nhung phd bi&n nhit 1A then hoa dang

rang chit nhat, hinh 4.8.
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Trén hinh 4.8 biéu thi mjt cit ngang clia mdéi
ghép then hoa rang chir nhat. Dé dam bio chitc
nang truyén luc thi 1dp ghép thuc hién theo kich
thudc b, con dé dam bao do déng tAm giita bac
va tryc thi thye hién 14p ghép theo D hodc d hoidc
b, hinh 4.9 a, b, c. '

Thudmg sir dung phuong phip lam d6ng tam
theo D vi né kinh t€ hon, Con trudng hgp cdn do
chinh xdc déng tam cao va do rdn bé mit chi tiét
bac qué cao thi phai chon phuong phdp lam déng Hink 4.8, Mat cét ngang cia
tam theo bé mat kich thude d, con lam déng tAm  mdi ghép ddm baochic nang

.theo b thi ft diing vi 40 chinh x4c déng tam thép. truyén lye

Hinh 4.9. Mit cdt ngang clha mé6i ghép ddm bio do déng tam

4.3.2. Dung sai kich thudc
Lip ghép then hoa chi thyc hién theo 2 trong 3 y&u t§ kich thude d, D va b.

~ Khi thuc hi¢n déng tam theo D thi ldp ghép theo D va b.
— Khi thyc hién ddng tam theo d thi 1ip ghép theo d va b.

— Khi thyc hién déng tam theo b thi 18p ghép chi theo b.

Tigu chufn TCVN2324-78 quy dinh diy mién dung sai ciia cic kich
thu6e 14p ghép nhu trong bing 4.2 va 4.3. Sai léch gidi han @ng véi cdc mién
dung sai tra theo TCYN2245-99, bang 1 va 2 (phu lyc 1). Nhitng mién dung
sai ¢6 déng khung 12 nhimg mién dung sai sit dung wu tién,
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Bdng 4.2. MIEN DUNG SAI CAC KICH THUGC TRUC THEN
HOA RANG CHU NHAT TCVN 2324 - 78

Sai 1&ch co bin
Cip chinh xéc

d e f i3 h is k m n
5 g3 s
6 26 (h6) b né
7 7 h? is? k7
8 ds ed h§
9 (d9) e9 9 h9
10 d10 h10

Bdng 4.3. MIEN DUNG SAI CAC KICH THUGC
LO THEN HOA RANG CHU NHAT

Sai léch co ban
Cép chinh xic
D E F G H Ig

6 Hé6

7 H7

8 F§ H3

9 D9

10 D10 © F10 1510

Tuy theo phuong phép thirc hién d6ng tAm hai chi tiét then hoa ma ta chon
cdc mién dung sai cho c4c kich thugc 1dp ghép. Su phéi hgp cdc mién dung sai
kich thudc 18 vi truc then hoa c6 thé tao thinh mot ddy cic kiéu lip thda min
chic nang sit dung clia m&i ghép then hoa, bang 12 + 15, phuy luc 3.

4.3.3. Chon kidu lép tieu chuan cho méi ghép

Trong thyc t& thi&t k€ ch€ tao ngudi ta thudng sir dung motr s6 kidu 1dp wu
tién cho mdi ghép then hoa nhu sau :
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~ Trudng hgp bac then hoa ¢6 dinh trén truc thi :
+ Khi thyc hién déng tAm theo D thi cé thé chon kiéu 1dp :

H7/j,7 d6i v6i 14p ghép theo kich thuée D
F8/j,7 46i vdi 14p ghép theo kich thudc b,

+ Khi thuc hién déng tam theo d thi cé thé chon kiéu 1dp :
H7/g6 d6i véi 14p ghép theo kich thude d

DY/}, 7 d6i vai 1ap ghép theo kich thudc b.

— Trudng hgp bac then hoa dich chuyén doc truc thi :
+ Khi thuc hi¢n déng tam theo D ta chon kiéu lip :

H7/f7 d6i véi ldp ghép theo kich thude D
F8/f7 d6i vdi lap ghép theo kich thube b.

+ Khi thyc hién déng tAm theo d ta chon kiéu Jip :

H7/f7 d6i véi 1dp ghép theo kich thwée d
F10/f9 d6i v6i lip ghép theo kich thuéc b.

Cin nhd ring trong trudong hop cdn thigt néu nhy cdc kiéu Idp trén khong
di ddp dng cdc didu kién cu thé cha méi ghép thi cho phép lya chon kiéu lip
tiéu chuén khic (xem TCVN2324-78).

4.3.4. Ghi ki hidu 14p ghép then hoa trén ban vé

Lip ghép then hoa duge ghi ki hiéu giéng nhu céc 1ip ghép bé mit tron
khidc néu trén ban v& ¢6 mat cit ngang ciia m&i ghép. Trong trudng hop khong
thé hién mat cét ngang thi ghi ki hiéu nhu sau : Vidy :

H?7 _ Hi2 _Fi0
d~ 836 40— =
Theo ki hi¢u 14n lugt 12 : thyc hién dng tam theo bé mat kich thude d ; s6
rang then hoa z = 8 ; 1ip ghép theo y&u t§ déng tam d 12 $36 H7/f7 ; bé mat
khong thyc hién déng tdm D c6 kich thudc danh nghia 12 40 mm, mién dung
sai kich thudc D cha bac then hoa 12 H12, mién dung sai kich thudc D cia truc
12 all ; kidu 13p theo bé& mat ben b 1a TF10/9.
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Tir ki hiéu ldp ghép trén ta cé thé ghi ki hiéu trén ban v& chi tiét nhu sau :
- Trén ban v& bac then hoa :

d_8 .36H7.40H12 . 7F10
— Trén ban v& truc then hoa :

d_8. 36f7 . 40all . 7f9

Vi du 4.2 : Cho m6i ghép then hoa giita banh ring véi truc ¢6 kich thudc
danh nghia 12 : 8 x 36 x 42 . (z x d x D). Banh rang c6 dinh trén truc va thuc
hién déng tadm theo bé mat kich thude D.

— Chon kiéu l4p tiéu chudn cho m&i ghép réi ghi ki hiéu trén ban vé.

- Tra cdc sai léch giéi han chia kich thudc vi biéu dién so d6 phan bg
mién dung sai ciia 1dp ghép.

Gidi : — Dya vao céc kich thude z x d x D, theo bang 11 (phu Iuc 3) ta tra
dugc kich thuée danh nghia cia b : by = 7 mm. Nhu véy ta ¢6 : dy = 36 mm,
Dy =42 mm, by = 7 mm.

— Véi diéu kién d3 cho : banh rang ¢§ dinh trén truc, thyc hién déng tam
theo D ta chon kiéu 14p nhu sau :

+ Kiéu 14p theo y&u 6 déng tAm D : ¢p42 JE% '
5
+ Kiéu 1dp theo bé mat bénb: -F?—?S
s

— Ki hiéu sai léch kich thudc va 14p ghép dugc ghi trén ban vé, cé thé theo
hai phuong 4n nhw hinh 4.10 va 4.11.

— Sai léch gidi han cac kich thudc tra theo bang 1 va 2 (phu luc 1) :

ES = +25um ES = +35um
$42H7 7F8
Lﬂ =0 lEI = +13um
es = +8um ' es = +7,5um
0426 7j7
ei = —8um ei = -7,5pum
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N\
g%\\

32 T

Hinh 4.10 Hinh 4.11

~ So d6 phan b8 mién dung sai cla céc lip ghép duge bi€u dién trén
hinh 4.12,

um 4 I-‘mT +35
+25 FB
H7 +13
) +8 _ +7.5
§ 6 | 3 37
-8 7.5
o~ S
1l
M a) o b)
O
Hink 4.12
4.4. LAP GHEP CON TRON

Lip ghép con dugc sir dung phd bi&n 12 nhdy cdc tinh chit wu viét cta né
nhu : d9 kin, d6 bén cao, cd thé d& dang diéu chinh khe hd hoic do doi nhd sy
thay déi vi tri doc truc cha chi tiét, ty dinh tam t6t, kha ning thio lip nhanh
ma khong 1am hu héng bé mit 14p ghép ciia cdc chi tiét.
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4.4.1. Goéc con va dd con

G6c con o 1a géc gitra hai dudng sinh trong mit cét doc truc cla con, hinh
4.13.

Mat ¢t ngang da cho

Hink 4,13, So d68 biu dién goc con

Do con, C: 12 1i 6 gita hiu durdng kinh 2 mat cit ngang vdi khodng cdch
gifra chiing 13 L. Dgi v6i con cut, hinh 4.14, thi d¢ con 14 ti s6 cia hiéu dudng
kinh ddy 16n va ddy nhod v&i chidu dai con :

_D-d

=—= 2tg_-(.x-

2

A—b;
A
y i
; > .
< T; » i
AW

Hink 4.14. So 86 bidu dién do con

4.4.2. Dung sai kich thuéc géc

Lip ghép con thyc hién theo kich thuée géc, vi vay dung sai kich thude
con cling chinh 13 dung sai kich thude gée. Dung sai kich thuée géc duge ki
hiéu 14 AT (Angle Tolerance).

Tri s§ dung sai duge tinh biang hiéu s6 cia gdc giGi han 16n nhat va géc
2i61 han nhé nhét :
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AT =0 o

max ~ “*min
Dung sai géc c6 thé bidu thi bing don vi géc (radian hoac d¢, phiit, gidy
g6c) hodc bang don vi dai, micromet (um). Ty theo don vi bidu thi ta ¢6 cc

ki hiéu sau, hinh 4.15.

Hinh 4.15, So 46 bidu dién dung sai kich thudc géc

ATg — Dung sai géc tinh theo don vi géc, hinh 4.15a
AT, — Tri s6 quy tron cha dung sai géc tinh theo d¢, phit, giay géc

ATy, - Dung sai goc duge biéu dién bing doan vudng géc v6i mot canh
cla g6c tai vi tri cach dinh mot khodng L; va ndm d6i dién v6i géc dung sai
ATg.

AT, = ATy L, 10
vai ATy, — um, ATg — grad, Ly — mm
ATp, Dung sai géc con dugc biéu dién bing dung sai hidu dudng kinh céa
2 mit cit ngang cda cén va cdch nhau mét khoang L d3 cho.
+ Khi géc con img vdi 46 cén C <1 : 3 (hinh 4.15b) thi ATy = AT,
AT

+ Khi géc con ting v6i d¢c6n C> 1 : 3 (hinh 4.15¢) thi ATy, =

cos—
2

véi o 12°gée con danh nghia,
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4.4.3. Cap chinh xac

Tuong tu nhu kich thudc dai, dung sai kich thudc géc duge quy dinh tiy
thugce cdp chinh xdc ch€ tao kich thudc gée. Tieu chudn TCVN260-86 quy
dinh 17 clp chinh xdc ché tao kich thudc géc, ki higu 1a 1, 2, ..., 17. DP9 chinh
X4c giam dén tir | dén 17.

Trong ché tao co khi, cip chinh xdc tit 7 + 12 duge sir dung phé bién. Cdp
7 va 8 dugce sit dung khi ché tao cdc chi tigt con d¢ chinh xdc cao, yéu ciu
dinh tam t6t nhu d4u dinh tam cia tryc 14p vdi banh rang, 16 con trong binh
rang do chinh xdc cao, chu6i c6n ctia dung cy cit,... Cdp chinh xdc 9 + 12, sit
dung d6i v4i nhifng chi ti€t con d6 chinh xdc binh thudng, vi dy nhu c6n cla
khép néi ma sit, mii tdm va 16 tam, séng trugt gbéc, rinh géc trong cdc ban
trugt,. ..

Tri s8 dung sai géc twong ing véi cdc cip chinh x4c va cdc khoang chiéu
dai danh nghia L khdc nhau. Tra trong cdc bang tiéu chufn TCVN260-86
(bang 16, phu luc 3)

4.4.4. L&p ghép cdn tran

Lip ghép con tron ciing ¢6 !
dac tinh tuong tu nhu lap ghép
tru tron : ldp c6 do doi (1dp c6
dinh), ldp c6 do hd (lap dong)
va lip ghép Khit.

Do h& va 4o doi cha lip
ghép thy thufc vao wvi trf
hudng truc cha cic chi tit 1ap
ghép. Vi tri huéng truc cha
ching duge xdc dinh so véi
mit phing chudn d3 chon, hinh i
4.16. i

Mat phing chufin
cla cbn

Mit phing chufn ctia con
dugc chon Ia mat phdng vudng '
géc vai dudng tam con. Khi da Hinh 4.16. Lip ghép ctn tron
chon mat phing chudn thi vi tri
huéng truc clia hai con 1ip ghép vdi nhau duge xdc dinh bdng khoang cich

chudan, Zp.

Khodng céch chudn Z,,, hinh 4.16, 12 khoang céch gita hai mat chudn ciia
con 1dp ghép do theo hudng truc cla con. Tuong dng véi cic kich thuée gidi
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han caa géc con ta ciing ¢6 khoang Vi trf giéi han ban du
cich chudn gidi .han : Zomaxs : Vit thigc ban @4u
Zsmin VA dung sai khodng cdch

chudn Tp, duge tinh nhu sau Mat phéng chudn
Tp = meax - mein . N
Zomn
Zomaxs Zpmin © 12 khodng
cdch chuén gi6i han & vi tr{ ban
déu ciia con lip ghép, hinh 4.17. Hinh 4.17

Khi thyc hién lip ghép th
tiy theo dic tinh lip ghép (do
j d6i hodc 46 hé) ma vi tri clia ¢on

. Vi tri cudi
Mat phiing chudn

1&p ghép dich chuyén tuong d6i
vdi nhau mot lugng E,, hinh

2 ._.-'-.Dich chuyén d cho 4,18, Vi tri sau khi lap 13 vi tf
| Eal :

" Vi tri ban ddu

cudi cla ¢on, Py.

Khi yéu cAu dung sai khoang
cdch chudn ta cé thé tinh duoc
dung sai gdc chia con 13p ghép. Hodc ngugce lai véi dung sai géc da cho clia
c6n 1dp ghép ta ciing cé thé tinh ra dung sai khoang céch chudn. Trong ché tao
ngudi ta thidng kidm tra con thong qua kiém tra khodng céch chudn.

Hinh 4.18

4.5. MOI GHEP REN

M§&i ghép ren dugc sit dyng phé bién trong céc thiét bi dung cu dé néi
ghép céc chi ti€t v6i nhau, dé kep chit chi tiét (dai 6c van vao bu long), dé
truyén chuyén dong va truyén luc (vit me dai 6c trong méy cong cu, vit dai 6c
trong & t6, kich). Tuy theo dang ren ma ngudi ta phan ra : méi ghép ren dang
ring tam gisc, hinh thang, chit nhat v.v...

Theo chitc ning madi ghép ta phan ra : ren kep chat hé mét va h¢ Anh, ren
truyén dong. Trong pham vi mon hgc ndy ta chi xét hai loai phé bién 13 : ren
kep chat hé mét va ren truyén dong dang ring hinh thang (ren hinh thang).
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4.5.1. Dung sai I3p ghép ren hé mét

Cac yéu t8 kich thuée
¢ ban cha ren duge rinh
bay theo TCVN2248-77. .,
Trén hinh 4.19 142 mat cit
doc theo truc ren dé thé
hién profin ren ctha moi o
ghép. Chi 1iét bao 12 dai 6c, M
chi ti€t bi bao 1a bu iéng
(vit). Ren dai 6c con goi la
ten trong, ren bu long hodc
vit goi 14 ren ngoéi.

LA LSS

Pai ¢

Cdc thong s6 kich Hinh 4.19, Mat cdt dge theo truc ren

thude co ban cia ren Ja : d — dudmg kinh ngoai clia ren ngodi (bu 16ng)

duong kinh ren : dutng D — dudmg kinh ngoai cila ren trong {dai 6c)
kinh ngoai (d, D), dudng d; — dudmg kinh trung binh cha ren ngoai
kinh trong (d;, D;} vi D, — dudng kinh trung binh cia ren trong

d, — durdng kinh trong cia ren ngodi

Tud inh trung binh (d,,
cudng kinh trung binh (d, D — duding kinh trong ciia ren trong

[)2) ; bude ren p va géc P — budc ren
profin ren o, o ~ g6c profin ren (o = 60° véi ren hé mét,
: o = 55° v6i ren he Anh
~ Dung sai ‘k{Ch thude H - chiéu cao cha profin g%c ‘ )
ren : khdc voi lap ghép try H, - chiéu cao 1am viéc cla profin ren
tron, 4nh hudng d&n tinh S - chiéu dai van ren nhém ngin
. N - chiéu dai vin ren nhém binh thudng
}ap 14n ctta ren khong chi L ~ chiéu dai vén ren nhém dai.

c6 kich thuéc dudng kinh

ma con ¢ budc ren (p) vh géc profin ren (o). Nhung khi phan tich anh huéng
sai s budc ren va g6c profin ren, ngudi ta dd quy lwong anh hudng ciia ching
vé phuong cla dudng kinh trung binh goi la :

+ luong bl hudng kinh cia dudng kinh trung binh cho sai s8 budc ren, £,
Tri s8 cua nd duge tinh theo céng thic : '

f,=1,732. AP, (4.1)
AP, 1 sai s6 tich lily n buéc ren.

+ lugng b hudng kinh ctia dudng kinh trung binh cho sai s6 géc profin
ren, fo. Tri 86 fo duge tinh theo cong thikc :
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f, =0, 36.P.A%— pm 4.2)

a%phﬁi + Agtréi

véi P tinh theo mm, va A% = ‘ 7 * (phiit goc)

Pudng kinh trung binh ¢é tinh d€n anh hudng cia sai s¢ bube va gic
profin ren duge goi 13 “dudng kinh trung binh biéu kién”, (dy, D, ). Tri s6
clia ching duge tinh theo cong thic sau :

dy = doy + £y + £, A6 v6i ren vit (4.3)
D = Dy — (£, + fy), d6i v6i ren dai 6¢ (4.4)
Nhu vay dé dam bao tinh d8i 14n cla ren, tiéu chuén chi quy dinh dung sai
kich thuéc dudmg kinh ren : d,, d d6i v6i ren vit va Dy, Dy d6i v6i ren dai Sc.

— C4p chinh x4c ch€ tao ren : Dung sai kich thuéc ren duge quy dinh thy
thudc vao cdp chinh xéc ché tao ren. TCVN1917-93 quy dinh cdc cdp chinh
x4c ché tao ren hé mét ldp cé d6 hd, bang 4.4,

— Lap ghép ren : ldp ghép ren ciing c6 dic tinh 12 : 14p c6 do hd, lip ¢6
d¢ doi va 14p trung gian. Trong chwong nay ta chi gidi thiéu 1dp ghép ren c6
4o ho.

Bdng 4.4. CAP CHINH XAC KICH THUGC REN

Dang ren Pudng kinh cla ren Cdp chinh xdc
d 4:6:;8
Ren ngoai
d, 3;4:5:6,7:8;9
D, 4:5:6:7:8
Ren trong
D, - 4:5;6:7:8

Tri sé dung sai dudng kinh ren ng véi cdc cdp chinh x4ec khic nhau tra
theo bang TCVN, 1917-93.
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Bdng 4.5. MIEN DUNG SAI KICH THUGC REN (LAP GHEP CO PO HO)

Chiéu dai van ren

Loai
chinh xéc 5 L N , L
Mién dung sai ren ngoai
Chinh xé4c {3h4h) 4g 4h {5h4h}

Trung binh | 5gbg {(5h6h)| 64 be 6f 6g 6h | (7ebe)| 7g6g |(Th6h)

Tho 8g (8h) (928g)

Mién dung sai ren trong

Chinh x4c 4H 4HSH 5H 6H
Trung binh | (5G) | 5H 6G 64 | (7G) 7H
Tho G TH | (8G) 8H

1. E Mién dung sai dugc wa tién sir dung
2. { ) Mién dung sai han ché sir dung

3. Khi chiéu dai vin ren thnde nhém ngin (S) vd nhém dai (L) thi cho phép sl dung mién
dung sai dugc quy dinh cho chiéu dai vin ren thudc nhém binh thudng (N).

Mién dung sai cia céc kich thuéc ren duge chi ra trong bang 4.5
(TCVN1917-93). Khdc v6i 1dp ghép try tron, mién dung sai kich thudc ren
dugc ki hiéu, vi du : 6H nghia 12 cip chinh x4c ren 12 6 (44t trudc sai léch co
bén), sai léch co ban dudng kinh ren dai 6c 1a H ; hodc 6e : cdp chinh x4c ren
12 6 sai lech co bin dudmg kinh ren vit 12 e. Khi mién dung sai dudng kinh d,
va d hogc D, va Dy khéc nhau thi ki hi¢u nhw sau, vi du : 4H5H nghia 12 mién
dung sai dudng kinh D, 12 4H, mién dung sai dudng kinh D; 12 5H. Hoic
7g6g mién dung sai dudng kinh d, 1a 7g, mién dung sai dudng kinh d 12 6g.

Tri s0 sai léch gi6i han kich thudc ing véi cdc mién dung sai tra trong
bang 18 va 19, phy luc 3.

~ Ghi ki hiéu sai léch 2 14p ghép ren trén ban vé.

+ Trén ban vé ldp, ki hiéu 1dp ghép dugc ghi dudi dang phan s6, tir s6 ki higu
d6i voi ren trong, méu 86 ki higu d6i véi ren ngoai, vi du : M12 x 1 — 7H/7g6g.
Ki hi¢u 14n lugt 12 : Ren hé mét dudng kinh d= 12 mm, budc ren p = I mm.
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Mién dung sai dudng kinh trung binh D, vi dudng kinh trong D; déu 12
TH.

Mién dung sai dudmg kink trung binh d, 12 7g, dudng kinh ngoai d ia 6g.

+ Trén ban vé chi ti€t : Ti ki hiéu ldp ghep trén ta cé thé ghi ki hieu trén
ban v& chi ti€t nhu sau :

M12x 1 — 7H, d6i v6i ren dai 8¢
M12x 1 — 7gbg, d6i véi ren vit.

Vidu 4.3 : Cho lap ghép ren M24 x 2 - 2—‘;—

~ Giai thich ki hiéu lp ghép.
— Tra sai l&ch gi6i han va dung sai kich thudc ren.
~ Gia sir mot bu 16ng sau khi ché tao ngudi ta do duoc cic thong s& sau :

Dudng kinh trung binh ren : dyg, = 22,540 mm

Sai s8 géc profin ren ¢ A%—

Sai s tich liy budc : AP = 0,024 mm.
Hoi ren bu 1ong c6 dat yéu cdu khong ?

phai = 50'; A%_m'\i = 30"

Gidi :
~ K{ hi¢u lip ghép ren 44 cho 1 : M24 x 2_7TH/6g, cé nghia 1a ren hé mét,

¢6 dudmng kinh d= 24 mm, budc ren p= 2Zmm, mién dung sai ren trong (dai &c)
12 7H, mién dung sai ren ngodi (bu 16ng) 12 6g.

— Sai Iéch gi6i han kich thuéc D, va Dy @ng v6i mién dung sai 7H tra theo
bang 18, phu luc 2, .

ES = +280um o, [ES = +450um
2 1Ei=0 NEr=0

— Sai léch giéi han kich thuée d2, d ing véi mién dung sai 6g, tra thec
bang 19, phu luc 3.

4, 1= ~-38um d es = —-38um
2lei= —208um ei = -318um
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— D€ ddnh gid xem ren bu 16ng di ch€ tao c6 dat yéu cdu khong ta phéi
tinh dudng kinh trung binh bidu ki€n, d,, theo két qua do d3 cho.

Theo cong thic (4.3} tacé :
dy = dpgy +1p +1,
V61 + dyy, = 22,540 mm (theo két qua do da cho)
+ £, = 1,732 AP, & day AP = 0,024 mm (theo k&t qua do da cho)
f, = 1,732 x 0,024 = 41,6 pm
+ £y = 0,36P.A%.10‘3um theo cong thic (4.2)
V&i budc ren p = 2 mm ; sai s6 géc profin ren d3 cho :

A%‘-phéi = 50", A%—tréi:—:’a{)'

o [0 .
AL ohsi|+1a % pha
I £ B e AT E
acol 2 = 2 = 2 =
Vay fo = 0,36.2.40°.10 ° = 28,8 um.

Thay cic tri 56 bing s3 vao cong thic (4.3) ta tinh duge :
dy = 22,540 + 0,0416 + 0,0288 = 22,610mm

Ren bu long dat yéu cdu khi dudng kinh trung binh biéu kign d, phai
thda man bit ding thirc sau : '

d2min S d2 < d g _
véi domin = dop + €i = 22, 701 — 0,208 = 22,493 mm
dymax = don + €5 = 22,701 — 0,038 = 22,663 mm
(dpn — tra theo bang 17, phu luc 3)

Nhu vay ren bu 16ng di ché tao dat yéu céu vi dudng kinh d, théa man
bdt ding thic trén.

dy min = 22,493 < dj = 22,610 < dj 0y = 22,663
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4.5.2. Dung sai 14p ghép ren hinh thang

Mgi ghép ren hinh
thang dugc s dung dé
truyén chuyén dong tinh
ti€n, vi du : vit me, vit ban
xe dao trong mdy tién, vit
ning cia mdy va mdy ép
v.v... Ren hinh thang cé hai
loai : ren hinh thang mot
diu mdi va ren hinh thang
nhiéu ddu moi.

— Cic thong s6 kich
thude co ban cua ren.

Profin ren va cdc thong
86 kich thudc ¢o ban cha
ren vit va dai 6¢ duge quy
dinh theo TCVN 2254-77

va dugc chi dén trén hinh 4.20.

Hyi

LT

d,D
d;0,
dD,

H/2

Hi2

C.366P

Hinh 4.20, Cic thong s¢ kich thuéc co ban

cha ren vit vi dai dc

— Dung sai 1ip ghép ren. Sai l&ch co ban va cdp chinh xdc ch€ tao ren
duge quy dinh theo TCVN4683-89 va 2255-77 va chi din trong bang 4.6.

Bdng 4.6. SAI LECH CU BAN VA CAP CHINH XAC
KIiCH THUGC REN HINH THANG

Dang ren Bubdng kinh Sai I(icsl‘lEc;r)bén Cép chinh x4c
ngoai, d h 4
Vit trung binh, d; ‘c,e g 7:8;9;:10
trong, d,; h 7:8:9:;10
ngoai, D H -
Pai 6c trung binh, D, H 7:8,9
trong, B, H 4

Puong kinh trong d; cia ren vit phdi & cling cép chinh xdc vdi dudng kinh

trung binh d, cia né.
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Mién dung sai kich thudc ren ciing duge quy dinh theo tiéu chudn vi chi
dén trong bang 4.7 va 4.8.

Bing 4.7. MIEN DUNG SAI KICH THUGC REN
(REN HINH THANG MOT PAU MOI)

Vit | Dai 6¢
Loai chinh x4 Chiéu dai van ren

0ai chinh xdc

N L | w L

Mién dung sai

Chinh x4c 6e, 6g Te 6H 7H

Trung binh Te, 7g Be TH gH

Tho 8c, 8e 9¢ 8H 9H

Béng 4.8. MIEN DUNG SAI KICH THUOC REN
(REN HINH THANG NHIEU DAU MOI)

Vit Bai 6¢

Chiéu dai van ren
N - L N L
Mién dung sai

Loai chinh xdc

Chinh x4c Te, g 8e 7H 8H
Trung binh 8c,[8e] 9% oH
Tho 9 10c oH 9H

Mién dung sai trong khung duoc sit dyng wu tién

Viec chon mién dung sai va kiéu ldp 13 tdy thudc chd y&u vio mic do
chinh x4c va dic tinh yéu cdu cta ldp ghép gidng nhu d6i v6i ren hé mér. Tri
s6 sai léch co ban va dung sai kich thudc ng véi cdc cfp chinh x4c khédc nhau
cho trong cédc bang 20 + 23, phy luc 3.

— Ghi kf hi¢u ren trén ban vé.

Tuong tu nhu ren hé mét, sai léch va dung sai kich thudc chi tiét ren duge
ki hiéu nhu sau. Vidy : :
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Tr. 20 x 4 — 7H, d6i véi ren trong (dai 6c)
Tr. 20 x 4 — 7e, d8i vdi ren ngoai (vit)

3 day, Tr — chi ren hinh thang, dudng kinh danh nghia dy = 20 mm, buéc
ren p = 4. mm. Mién dung sai ren trong 1a 7H, mién dung sai ren ngodi 1a 7e.
Neéu 12 ren tréi thi thém chit LH sau gid trj budc, vidu : Tr.20 x 4 LH - 7e,

Né&u ren nhiéu ddu méi thi ki hiéu ca budc vit 1&n budc ren nhung budc
ren dat trong ngodc. Vi du Tr, 20 x 4 (P2) - 8¢ c6é nghia 12 ren hinh thang,
dudng kinh danh nghia dy = 20mm, c¢é bugc vit 1a 4 mm, buéce ren 1a 2 mm,
day 12 ren hinh thang hai d4u m6i.

Trén ban vé 1dp, 13p ghép ren ciing dugce kf higu dudi dang phén s6, vidu :
Tr. 20 x 4 — TH/7e. Tit s6 ki hiéu mién dung sai ren dai §c cdn miu s6 ki hiéu
mién dung sai ren vit,

Vidu 4.4 : Cho 14p ghép ren hinh thang Tr.24 x 6 (P3) — 8H/8e
~ Xdc dinh sai 1&ch co ban va dung sai kich thudc ren.

— Tinh sai l&ch gigi han cic kich thuée.

— Ghi k{ hiéu ren trén ban vé,

Gidi :

— Tir ki hiéu ldp ghép : Tr. 24 x 6 (P3) — 8H/8e ta x4c dinh dugc :
+ Ren hinh thang c¢6 kich thu6c danh nghia : dyy = 24 mm.

+ Buéc ren P = 3 mm, budc vit1a 6 mm, s6 miren: n = % =2
+ Mién dung sai ren dai 6¢ 14 8H, ren vit la 8e.

: — Tir bang 20, 21 va 23, phu luc 3 tra duge cdc sai léch co ban va dung sai
kich thuéc ren :

s o, =0 [E1=0
TERT P, - 425um | Tp, = 315km
es = —85um es=0
v e dy [sz = 315um d[sz = 236um

+ D6i vai kich thudc d; cda ren vit thl sai 1éch co ban luén 12 h (bang 4.6),
cip chinh x4c dugc chon bing cdp chinh xdc clia dudng kinh trung binh d,.
Vay mién dung sai cha kich thude d, 12 : 8h. Tra bang 22, phu lyc 3 ta duge :
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gh es =0
Ty, = 370pum

— Sai l&ch gidi han cdc kich thuéc duge tinh theo cong thic :
ES(eS) = EI(EI) + T ‘
EI(ei) = ES(es} - T

Két qua tinh duge nhusau: »

ES = +425 ES = +315
Dz{s um Dl{ 315um

El=0 ElI=0
es = -85um es=0 es=0
dz . d . dl .
ei = —400um ei = ~236um ei = =570um

— K{ hiéu ren duge ghi trén ban v& nhu hinh 4.21.

Tr.24x6(P3) - 8H/8 € Tr.24x6(P3) - Be Tr.24x6(P3) - 8H

N B
,5;::: {'_ T 1.

Hink 4.21

4.6. DUNG SAI TRUYEN DONG BANH RANG

Truyén d9ng bénh ring dugc sir dung rat phé bién trong cdc mdy va thit
bi ¢o khi. N6 thudng ding dé truyén chuyén dong quay ti¥ truc nay sang truc
khéc v§i moé men xoén 16n. Banh rang trong truyén dong c6 nhiéu loai : binh
tru rang thing, banh try rang nghiéng, bdnh con ring thing, banh con rang
cong v.v... V& dang profin rang thi c6 : dang ring than khai, dang riang
xicloit,... Trong phin nay ta chi xét banh tru rang thing véi profin rang dang
than khai.
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4.6.1. Céc théng s6 kich thuéc co ban

9
+9Q

m ~— mddun cilia rang d; — dudng kinh vong chin ring

z - s6rang bénh rang

@ — go6c an khép cha truyén dong
fi - géc nghiéng cda hudng réng
p - budc ring

Py, — budc ring trén vong co ban

d, — dudmg kinh vong dinh ring
d,, — dudng kinh vdng ca bin

h - chiéu cao cha ring

b - chiéu réng bénh rang

w - khodng phdp tuyé&n chung

d - dudmng kinh vdng chia clia binh ring a - khodng cdch tdm hai banh ring

. trong truyén dong
Hink 4.22, Cic thong 56 kich thude co bin

4.6.2. Cac yéu c8u k¥ thuat ctia truyén ddong banh ring

Tuy theo chitc nang si dung cla truyén dong ma ching cé cdc yeu céu
khéic nhau :

- Yeéu cdu “mic chinh x4c dong hoc” 14 yéu cdu su phdi hgp chinh xic vé
g6¢ quay ciia banh din va bdnh bi din ctia truyén dong. Yéu cdu ndy dé ra d6i
v6i truyén dong béanh rang cha xich dong hoc chinh xdc cha dung cu do, xich
phan do¢ cia mdy gia cong bdnh rang, xich cit ren clia mdy tién ren v.v...

Bénh rang trong truyén dong nay thudng c¢6 modun nho, chiéu dai ring khong
16n, 1am viéc vdi tai trong va té¢ d9 nhod.

- Yéu cfu “mifc 1am viéc ém” nghia 12 banh rang phai c6 t6c do6 quay 6n
dinh, khong c6 sy thay d8i tic thdi vé téc d6 gay va dap va 6n. Yéu cin ndy
dé ra d6i v6i nhiilng truyén dong trong hop t6¢ 4o cia ddng co miy bay, 6 o,
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tua bin, v.v... Binh rang trong truyén dong thudng ¢6 modun trung binh,
chidu dai rang 16n, t6c d6 vdng cha binh rang cé thé dat téi 120 + 150 m/s,
cong sudt truyén dong téi 40.000 kW.

- Yéu cdu vé “mifc ti€p xic mat rang” 16n
ddc biét 1a ti€p xic theo chidu dai. Mic ti€p
xdc mat rang dam bio d6 bén cua riang khi
truyén moé men Xodn 16n. Vi dg truyén dong
banh rang trong mdy cén thép, trong can truc,
cdu tryc... Bdnh riang trong truyén dong
thudng ¢6 modun 16n va chiéu dai rang 16n.

— Yeéu cdu “d6 hd mit bén” giita cdc mit i
rang phia khong lam viéc cia cdp rang an
khép (muc khe ho canh rang), hinh 4.23. Bt . o /o5 w2 dien dai lugng
ki b6 truyén bdnh ring nao cling yéu cdu do miic khe h& canh ring
h& miat bén dé tao diéu kién béi tron mat rang,
béi thudng cho sai s6 din nd nhiét, sai s§ do gia cong va ldp rdp, trdnh hién
trgng ket rang.

Nhur vay ddi v6i bat ki truyén dong banh rang ndo cling doi hoi ca 4 yéu
céu trén, nhung tlly theo chifc nang sir dung ma yéu cu nio 1a chi yéu déi v6i
banh rang. T4t nhién yéu cdu chl y& 4y phdi & mic chinh xdc cao hon céc
yéu clu khdc. Vi du : truyén dong bénh rang trong hép t6c do thi yéu cdu cha
yéu 12 “mifc 1am viéc ém” va nd phai & cdp chinh xdc cao hon yéu clu “mic
chinh xdc dong hoc™ va “miic ti€p xtc mat rang”.

4.6.3. Banh gia muc chinh xéac clia truyén dong banh réng

Trong ché tao bdnh ring, mifc chinh x4c ch€ tao duge ddnh gid thong qua
4 yéu cdu : mitc chinh xdc déng hoc, mic 1dm viéc ém, mitc tiép xiic mit rang
vi mitc 49 hd mat bén.

' — Déanh gid mic chinh xdc dong hoc. Mic

chinh xic déng hoc duge dénh gid bing chinh so}

sai s6 dong hoc clia banh rang ki hieu 13 F. P

D6 1a sai s6 16n nhdt vé g6c quay cha bénh 5 p
rang trong pham vi mot vdng quay khi né an 2n

khép voi banh miu chinh x4c, hinh 4.24. Sai
s6 dong hoc la téng hop 4nh hudng cha tdt ca

céc loai sai s gia cong dén muc chinh xdc Hink 4.24. Bidu di&n dai lugng sai
dong hoc 36 dong hoc clia bénh riing
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Ngudi ta ciing c6 thé ddnh gisd thong qua 1 cip thong s§ trong céc loai sau :

+ D§ dio huéng kinh clia vanh rang, F; : 12 hi¢u 16n nhit khodng cdch tr
tdm quay bédnh rang dén doan t_hfmg chia (s) clia profin g6c danh nghia, dat
trén rang hay rdnh rang, trong gi6i han vanh rang cta bédnh riang, hinh 4.25.

Hinh 4.25. Biéu dién dai lugng d6 ddo hudng kinh clia vanh rang

+ Do dao dong khoéng céch tam do sau mot vong, F, : 12 sy thay déi 16n
nhit cua khodng cach tdm (a) gita banh ring c6 sai s6 (banh rang do) va banh
rang miu chinh xdc an khdép khit v6i nhau khi quay bénh ring do di mét vong,
hinh 4.26.

“_ Sai léch dudng

. Sai éch am
' A2 gn_nhat

[6n nhét

—u] b rang
Aa | ra # ]
™ - F“Ir
e VAR
2n
Hinh 4.26, Bifu dién 46 dao dong Hinh 4.27. Biéu dién dai lugng sai s6
khoang cdch tam do tich ley budc rang
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+ Sai s tich 1§y buge rang, F., 12 hiéu dai s6 16n nhét cla céc gid tr] sai

pr
' $6 tich ldy k bude ring véi tat ci cdc gid tri k tir 2 dén % Chéng han trudng

hop k = -;- thi sai s6 tich liiy k budc nhu bi€u thi trén hinh 4.27.
Fpr = 1:“pkr max Fpkr min

+ D¢ dao dong khoang phédp tuyén
chung, F, . Su dich chuyén profin ring
theo hudng ti€p tuyén tric ti€p gay ra
d6 dao dong khoang phdp tuyén chung,
trong pham vi mot vong quay cua banh
rang, hinh 4.28a.

Fowr = Wiax = Wnin

Phip tuyén chung, W, la khoang
cdch gilta hai mat phing song song tiép
xdc v6i 2 préfin khédc tén, hinh 4.28b.

+ Sai s6 lan ring, F . : 1a sai s6
ddng hoc cha xich bao hinh cliia méy cit
rang. D6 12 sai s6 16n nhdt vé géc quay,
gifta bdnh rang gia cong va dung cy cét
rang, tinh bing gidy géc. Ngudi ta cé
thé do truc ti€p gid tri sai s6 lan (F)

trén m4y cét ring. ' )
— Dédnh gi4 “mifc 12m viéc ém”. . jiuh 4.28, Biéu dién dai lugng do dao
Mitc chinh x4c lam viéc ém duge déng khodng phép tuyén chung

danh gid bing “sai s dong hoc cyc bo”
cla banh rang, f,: 12 higu s8 16n nhét
va nhé nhdt k& ti€p nhau cua sai s§ dong
hoc cuc bo cia bdnh rang, hinh 4.29.

Sai s dong hoc cyc bd 1a thanh
phén tén s8 cao cha sai s§ déng hoc. N6
chinh 13 sy thay déi téc do goc tirc thoi, -
sinh gia t6c, gay va dap va 6n. Sai s6 .
dong hoc cuc b6 thé hién téng hgp anh
hudng cha cdc sai s6 gia cong dén mitc Hink 4.29. Bidu didn dai luong
lam viéc ém. sai 58 ddng hoc cyc b

——
i

1 vong quay ciia banh rang

8ai s8 ddng hoc banh rang
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Nguwi ta ciing c6 thé danh gi4 Ving tron dinh rang

muc lam viéc ém thong qua mét Vong bit d4u vat

cip thong sd trong cdc loat sau :
+ Sai s6 profin rang, . @ 12
khoang cdch phap tuyé€n giita hai
profin mat ddu danh nghia bao 14y
profin mit dau thue, hinh 4.30.

+ ‘D6 dao dong khoang cich
tam do sau mét rang, f,. D6 Ia
thanh phédn tén s& cao cia d6 dao

dong khodng cich tam do, hinh Hinh 4.30. Bidu dién dai luogng sai s6
4.26. profin ring

Profin thuc
Véng {ron o ban

+ Sai léch budc rang, f,,, : 12 hi¢u giita hai bude vong bat ki trén mét vong
tron cla binh rdng, hinh 4.31.

Hinh 4.31. Biéu didn dai liong Hink 4.32. Biéu dién dai lugng
sai léch budc ring sai léch budc co si

+ Sai léch budc co s4, £, : 1a hi¢u giita budc co s thuc va danh nghia,
do trong mat phing thing géc v6i hudng rang, hinh 4.32.

— Dénh gia “miic tiép xic mat rang”

Miic chinh xdc ti€p xic duge danh s

gid biang chinh vét ti€p xic mit ring
cua banh rang trong truyén dong.

| S 1
Vet tiép xtc 1a phdn lam viéc cla _ B

mét rang c6 ti€p xic véi rang cua banh

rang thi 2 trong cap truyén, sau Khi

quay cdp truyén dong c6 tai, hinh 4.33.

Hinh 4.33. V& tiép xic mit rang
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Vét ti€ép xiic duge ddnh gia theo hai chiéu : -

Theo chiéu cao : -hﬂIOO%

p
Theo chiéu dai : (i*—‘:};"—ﬁﬁ.‘:(m%
& day - hy, — chiéu cao trung binh cia vét tiép xic
h, - chiéu cao lam viéc cla rang
B - chiéu rong banh ring
B -~ gbc nghiéng cha ring, vdi banh rang thing thi cosf = |

Mitc chinh x4c tiép xiic ciing cé thé duge
danh gia théng qua cic thong s6 khéc, vi du :
+ Sai 56 huéng ring, Fp,, 14 khodng cdch

gifta hai dudng thing hoic dudng xodn (khi
ring nghiéng) {f thuyét ndm trén hinh tru di qua

gitta chiéu cao rang va kep lay hudng rang thye,

R Hinh 4.34. 5aj 36 hudng rang
hinh 4.34,

+ Sai s6 hinh dang va vi tri
cua dudmg ti€p xic, Fy,, 12 khoang
cich phdp tuyén gitta hai dudng

Gidi han phan ‘thang (1) ndm trong mit phing
lam vige cla profin ti€p tuy€n v4i hinh tru co sd, song
song véi dudng ti€p xdc danh
nghia va kep ldy dudng ti€p xic

thuc (2), hinh 4.35.
Hinh 4.35. 3ai s6 hinh dang

va vi trf cilia dudng ti€p xic Trong thiét k& ché tao banh

riang, dé chon bo thong s& danh gid

muc chinh x4c ngudi ta dua vao c&p chinh xdc ctia truyén dong, déng thoi dua

vio diéu kién san xudt va kiém tra & ting co s& san xudt. Chon bo thong s6

cdn phai két hgp sao cho kiém tra don gian nhét, s6 dung cu su dung it nhat, vi

du : chon thong s& dinh gid mitc chinh xdc déng hoc 1a F-,"r, thi st dung ngay

thong s6 f, dé danh gid mirc 13m viéc ém. Chon bo thong s§ kiém tra banh
rang c6 thé dua vao bang 4.9 TCVN1067-84.
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Bdng 4.9. BO THONG SO DANH GIA MUC CHINH XAC
CUA BANH RANG TRU

56 bo Thong sd danh gid, ki hiéu | Dung sai — ki hiéu | C4p chinh xdc khi m 2 1
Mitc chinh xéc ddrig hoc
1 F. F, 3-8
2 Fpr' Fpkr Fp‘ Fpk 36
3 Fo F, 7-8
4 Frro Fowr F.. Fow 3-8
5 F.. F. F.F. 3-8
6 Fir + Fuur F  Fo, 5-8
7 Fe . Fe T 5-8
8 i, F 9-12
9 F,, F, 7-8
Mudc lam viéc ém (voi B < 1,25)
1 £, f; 3-8
2 Eober Cir fobe T 3-8
3 fobrs Tpur fobe fot 3-8
4 £, £ 5-8
Mikc tig€p xdc rang trong truyén dong
1 Vet tigp xic 18ng - 3-11
2 Fp, Fg 3-12
3 Fy, F, 3-12
£f3 — heé 58 tring khdp doc danh nghia

4.6.4. Cap chinh xéc ché tao banh ring

Theo tiéu chudn TCVN 1067-84, cip chinh xdc ch& tao banh rang dugc

quy dinh 12 cdp, ki hi¢u 1a 1, 2, ..., 12, Cdp cliinh x4c gidm dan tir 1 dén 12.
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O mbi cdp chinh xdc tiéu chudn quy dinh gi4 tri dung sai v sai lech gidi han

cho cdc thong s6 danh gida mic chinh xdc, bang 74 + 30, phu lyc 3.

Viéc chon cép chinh xdc cla truyén dong banh rang khi thiél ke phai dya
vao diéu kién lam viéc cu thé cla truyén dong, ching han t6c dod Ong quay,
cong sudt truyén, ... Trong san xudt co khi thudng sir dung cép chinh xdc 6, 7,
8, 9. Viéc chon cap chinh x4c ¢d thé dya theo kinh nghi¢m, bang 4.10.

Bdng 4.10. PHAM VI SU DUNG CAP CHINH XAC CUA BANH RANG TRU,
RANG THANG VOI m > Imm

C',g” Diéu ki¢n lam vigc va pham | Tdc do Hitu Sumﬂ Phuong phip Gia cong
chinh vi st dung vong m/s khéng nho cét rang lin. cuoi
xic : ; hon mét rang
Béanh rang 1&m viéc ém & 8¢
dé ca?, hi¢'u sua:t cao, k'hong Phum}g phélp Mai chinh
6 dn, banh rang cha co ciu Dén 15 .99 bao hinh 1rén xic hoac ca
phan do, banh rang dac bigt ! mdy chinh xdc 3 :
guan trong trong ché tao cao rang
miy bay va 010
Binh ring & 8¢ d6 hoi cao Bing dung
vi cong sudl vita phii hodc cu ¢dit chinh
nguge lai, banh rang trong Phuong phdp |xdc, véi
truyén dong clia mdy cit kKim bao hinh4rén [bdnh ran
7 loai cdn sy ph&i hgp chuyén Bén 10 0,98 méy chinh xéc | khang m‘ia,.
déng, banh rang hdp tdc do cao Mai hoac ca
méy bay, 016, 1ruyén dong khi bidnh
clia co cdu tinh, dém ring cén 101
Bdnh rang trong ch& tao mdy
noi chung khong yéu ciu <
chinh xde dac b?ef, banh Phuong phdp
- bao hinh hodc .
rang trong may cdng cu, trir chép hinh Khong mai,
xich phin do, banh rang bi P d khi cdn thiét
g khodng quan trong trong midy bén 6 0,97 di N8 CUNB TV | py gia cong
. inh hinh . R "
bay, 616, bénh rang cla co twong tng voi tinh 1&n cudi
ciu nang, binh ring quan ‘ong tne vol hoic nghién
trong trong may nong 5o rang thl'{c
nghiép, banh rang hdp gidm cua béah rang
tdc thong thudng
Banh rang dimg cho truyén .
ddng khong ddi hodi chinh Khong yéu
9 xdc, truyén dong khong tdi ben 2 0.96 Bat ki cdu gia cong
thyc hi¢n do li do kél cdu la tinh dac biét
chii yéu
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4.6.5. Dang doi tiép mat rang va dung sai d§ hg mit bén, T,

Tuy theo yéu clu vé gia tri do h& mat bén nhé nhit, j,,;, ma tiéu chudn
quy dinh 6 dang déi ti€p, ki hiéu 13 H, E, D, C, B, A, theo TCVYN1067-84.
Dang H cé gid tri d6 hd mat bén nho nhdt bang khong (j,mi, = 0) va do hé

tang dan tix H dé€n A, hinh 4.36.

Trong diéu kién lam viéc binh
thudng thi sit dung dang B, dang nay
ciing dugc st dung phé bién trong
ché tao co khi.

Tiéu chudn ciing quy dinh 8 mién
dung sai ciia d0 hé mat bén, ki hiéu
lah,d, c,b,a,z vy, x. Trong thiét ké
c6 thé sit dung dang déi tiép va mién
dung sai tuong ing, vi du dang B,
mién dung sai b. Nhung ciing c6 thé
sir dung khéng tuong ung, vi du dang
d&i ti€p 1a B mién dung sai a.

Khi dinh gia “mic khe ho canh
ring” ngudi ta ¢6 thé Kiém tra tryc

ti€p gid tri 46 hd mit bén nho nhét, j,n.0.

A
B
Ta [T
: -l
D
| Jﬂ min
E /%
H 7”//
L
|~
0 I/ 0
\Jn mn = D
Hinh 4.36. Cic dang d6i ti€p mat rang

v dung sai do hd mat bén

4.6.6. Ghi ki higéu cdp chinh xac va dang ddi ti€p mit ring

Trén ban vé thiét k&, ché tao banh rang thi cﬁp chinh xdc va dang d6i tiép

duge ghi ki hiéu nhu sau, vidy :

7-8- 8B. TCVN1067-84
Tir trai sang phai ldn luot ki hieu 13 :

7 — cdp chinh xdc ciia mirc chinh xdc dong hoc

8 — cdp chinh xic clia mitc 1am viéc ém

8 — c8p chinh xdc cliia mifc ti€p xic mit rang

B - dang d6i ti€p mit rang va dung sai ¢ hd mit bén tuong ing la b.

Vi du 4.5 : Cho truyén déng banh riang tru, ring thing cta hép téc do
dong co 616 1am viéc véi van t6c v < 10 i /s. Ciéc y€u t6 co ban clia bdnh rang

l:‘:m:m=2,5;z=50;c1=2v1}‘D
x=0;[3=0°;

L

AT
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~ Chon cdp chinh x4c cho mitc chinh xdc dong hoc, mic lam viéc ém,
mifc 1iép xitic mat ring vi dang d6i ti€p mit ring ;

~ Chon b6 théng s6 kiém tra banh rang, xdc dinh tri s6 dung sai va sai
léch giGi han cha céc théng s6 d6, trong di€u kién xi nghiép ¢é ca dung cy
ki€m tra budc rang. )

~ V& ban v& ché tao banh rang.

Gidi . — Cdp chinh xdc cla truyén dong duge chon theo bing 4.10. Véi
bénh ring cia hop t8c do, van téc v < 10 m/s ta chon cdp chinh xdc cho mifc
chinh xdc [am viéc ém 1a 7. Vi 1a truyén dong tc d6 nén yéu cdu chi yéu la
mifc 1am viéc ém cdn cdc yéu cdu khic thi thip hon do vay ta chon cdp chinh
xéc cho mic chinh xdc dong hoc 1a cdp 8 (thdp hon 1 cdp). Cdp chinh xic cla
mifc ti€p xdc mat rang thi khong duge thip hon so véi mirc 1am viéc ém nén ta
ciing chon cdp 7.

Dang d6i ti€p la dang B c¢6 mién dung sai d¢ h& mat bén, Tj;,, tuong Gng 12 b.

Nhu vy ta ¢6 ki higu 1a : 8~7-7B. TCVN [067-84,

— Dua vao cép chinh xdc, theo bdng 4.9 ta chon bo thong s kiém tra nhu sau

+ D61 v@i mifc chinh xdc dong hoc ta chon cip théng 6 :
D¢ ddo hudng kinh clia vanh rang : F;
D6 dao dong khodng phip tuyén chung : Fy,
+ D6i véi mifc 1am viéc ém ta chon cip théng s6 :

Sai 56 budce rang (budc vong) ; t'p,r
Sai léch budc co s@ (bude an khdp) : fobr

+ D3&i v6i mic ti€p xdc mat rang ta chon : vét 1i€p xdc téng.

+ D6i v6i mitc khe hé canh rang : ngudi ta ¢6 thé kiém tra tryc ti€p khe hd
" canh rang (d¢ hd mat bén) cdn thiét nhoé nhét j,,;,. Nhung trong trudng hop
niy & trén da chon chi titu ; F,,, nén & day, dé don gian ta chon chi tiéu : sai
léch nhd nhat cha khoing phép tuyén chung trung binh E

wme:*

Tri s6 dung sai, sai l&ch gidi han duge tra theo cdc bang tir 26 dén 30, phu
luc 3 va duge ghi vao ban v& nhu hinh 4.37.
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Théng s& kich thudc co bin

Ten _ Kihi¢u | Teisd
Modun m 2,5mm
Sé riing z 50
Géc an khép o 20°
Goc nghiéng cia B 0°
hudng rang
H¢ sd dich rang 1 0
8 -7-7B TCVNI1067 - 84
Dung sai d¢ dao hudng kinh
clia vanh ring E 45 pm
= s Dung sai do dao don
......... SR | N g g &
o L i 3 (= khoang phap tuy&n chung Fow 28 pm
1,25 =
o V4 Sai t¢ch gidi han budc rang | £, | + 14 pm
\\ [E Sai lech gi6i han bude cobin| £, | +£13pm
B S : Theo chiéu
\ 125 C|va 1i€p xdc dng ca0 45(,%
' nve Theo chiéu
e = - dai 60%
Sai lech nhd nhat cha ’
khodng phép tuyén chun, “Epme | = 121 un
trung binh B

Hinh 4.37. Bin v& ch€ tao bénh rang

CAU HO1 ON TAP

1. Ti¢u chudn quy dinh m4y c4p chinh x4c ché& tao & lin va ki hiéu chiing nhu
thé nio.

2. C6 mfy dang tai trong tdc dung lén cdc vdng 6 lan va dac tinh cba titmg
dang,

3. Néu phuong phdp chon kifu dp tiéu chuin cho 1dp ghép 8 lan véi truc va
v6i 16 than hop

4. Néu cdc mién dung sai ti¢u chufn duge quy dinh d&i véi kich thude chidu
rdng b cia then, ranh tryc va rinh bac.
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5, Tir cac mién dung sai tiéu chuin hay chon mot kiéu 1&p cho mdi ghép then
khi bac ¢ dinh trén truc. '

6. Lap ghép then hoa duge thyuc hién theo may y&u 16 kich thudc, tai sao?

7. C6 mdy phuong phap thuc hién déng tam hai chi ti€t then hoa, tuong vng -
v8i cdc phuong phdp dé thi 13p ghép duge thyc hién theo y&u t§ kich thuée
nao.

8. Trinh bay cach ghi ki hiéu lip ghép then hoa trén ban vé.

9. C6 mdy cach biéu thi dung sai kich thudc géc.

10. Néu céc tinh chét Lru viét ca 13p ghép con tron,

11. Th€ nao 12 khodng cich chudn va dung sai clia n6 trong lap ghép con tron.

12, Tiéu chuin da quy dinh dung sai cho nhitng y&u t§ kich thudc nao cla ren
vit va dai ¢ trong 13p ghép ren.

13. Thé nao 14 duong kinh trung binh biéu ki€n, néu coéng thirc tinh né d&i vdi
ren vit va dai &c. '

14. Néu cdc yéu cdu k¥ thuat dé ra d6i v6i truyén dong bédnh rang ? Mot truyén
ddng banh rang b4t ki thi cdn ¢4 nhitng. yéu cdu nao ?

15. Néu cic thoéng s6 dé dinh gid mic chinh xdc dong hoc, mitc 1am viéc &ém,
myc ti€p xlc mat ring va khe hd canh rang (d6 hd mat bén).

16. Tiéu chudn TCVN1067-84 quy dinh m4dy cdp chinh x4c ché€ tac bé4nh

ring. Néu phuong phép chon cfp chinh xédc cho truyén dong binh rang khi
thiét ké&.

17. Tiéu chudn quy dinh mdy dang d6i ti€p mat ring va dua vao théng s& nao
dé€ phan biét cdc dang 4y.

BAI TAP

1. Cho m&i ghép & lan 1am viéc trong diéu kién 12 : tryc ding yén, than hop
quay, tai trong tdc dung lén 8 12 tdi trong huéng tam cd dinh phuong, & lan
c§ s& hiéu 1a 317, cip chinh x4c 0.

— Chon mién dung sai kich thuéc truc va 18 than hop lap véi 8.
— Xdéc dinh tri sd sai 1&ch gidi han cha céc kich thuéc 1ip ghép.

2, Cho m6i ghép then bing gi%ta bdnh ring v&i truc dé truyén moémen xoén.

Bénh ring (bac) c6 dinh trén truc va cdn thdo 14p khi thay th&. Kich thudc
chiéu rong cha then 12 : b = 14 mm.
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~ Chon kiéu ldp cho m&i ghép then vdi rinh truc va rinh bac.

— Xéc dinh tri s6 sai léch gidi hén cua cédc kich thudc tham gia lap ghép va
bifu dién so d6 phan bd mién dung sai cua 1ap ghép.

3. Cho mdi ghép then hoa giita banh rang véi truc ¢o kich thude danh nghia 12
8 x 42 x 48 (z x d x D). Banh ring cin di trugt dé dang trén truc va thuc
hién d6ng t4m theo bé mat kich thudc D.

~ Chon kiéu I4p tieu chuin cho méi ghép réi ghi ki hiéu trén ban v& 1ap va
ban vé& chi tiét.

~ Tra sai léch giéi han ciia 24c kich thude 1ap ghép va biéu dién so d6 phan
b6 mién dung sai cha l3p ghép.

4. Cho lap ghép ren M 20 x 2 — 6H/6e
— Giai thich ki hieu 14p ghép.
— Tra sai léch giGi han va dung sai kich thudce ren.
— (ia slr sau khi gia cong moét ren vit ngudi ta do duge cdc thong s sau :

Puong kinh trung binh cla ren vit : dy ;, = 18,516 mm
. . : . o . . a. .. )
Sai s6 gdc profin ren vit : Azphé.l =40 AEtral = -20

Sai s6 tich lily buée : AP = 0,02 mm

Héi rea vit c6 dat yéu cdu khong.
5. Tho lip ghép ren hinh thang Tr. 20 x 8 (P4) — 8H/8e

— Gidi thich ki hiéu ren da cho. _

— Tra tri s6 sai léch co ban va dung sai kich thuéc ren vit va dai 6c.

— Tinh sai léch gisi han kich thudc ren vit va dai Gc.
" 6. Cho truyén dong bénh riang try ring thing ciia hop gidm t6c thong thudng
l1am viéc véi van ¢6¢c v < 6 mfs. Cdc yéu t6 co ban cla bdnh rang la : m=13;
z=62;a=20°;B=0"; x=0(y - hé s6 dich rang).

— Chon cép chinh x4c cho mic chinh xdc dong hoc, miic lam viéc ém, mifc
ti€p xiic mat rang va dang d6i 1iég mit ring.

— Chon b6 théng s6 ki€m tra banh ring, xic dinh tri s6 dung sai va sai léch
gioi han cha cic théng s6 43 chon, trong diéu kién xi nghiép khong ¢6
banh rang miu diing cho kiém tra.
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CHUONG 5
CHUOI KiCH THUGC

5,1. CAC KHAI NIEM CO BAN

5.1.1. Chudi kich thudc

Chudi kich thudc 134 mot tap hop cdc kich thude ¢6 quan hé lin nhau tao
thainh mot vong Kin va x4c dinh vi tri cdc bé mit (hojc dudng tam) cha mo!
hoac mét s6 chi ti€t. Nhu vay dé hinh thanh chuéi kich thude phai ¢6 2 diéu
kién : Céac kich thudc quan hé ndi ti€p nhau va tao thanh vong kin. Dya theo
khéi niém trén ta dua ra 3 vi du chudi kich thude nhu hinh 5.1.

NN
N g o= -
Ay | A
S ' jé
A Ay | Ay |l As
A
a) h) c)

Hinh 5.1. Cic loai chudi kich thude

1

Chuéi kich thude ¢6 nhiéu loai, trong ki thuat ta phan ching thanh hai loai :

— Chudi kich thudc chi ti€t : céc kich thu6e chia chudi con goi 12 khau,
thudc v& mot chi tigt, nhu chudi hinh 5.1a va 5.1c.
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— Chudi kich thudc lip : cdc khau cda chudi 1a kich thudc céc chi tiét
khéc nhau 14p ghép trong bo phan may hoac may, nhu chudi hinh 5.1b.

Vé mat hinh hoc ngudi ta ¢6 thé phan loai chudi thanh : chudi dudng
thing, chudi mat phdng va chudi khong gian.

Thi du nhu chudi dudng thang : cac khau cla chudi song song voi nhau
ndm trong clng moOt mat phang hodc trong nhimg mit phing song song vdi
nhau, nhu chudi hinh 5.1a va 5.1b.

5.1.2. Khau (kich thudc ca chudi)

Dwa vao dac tinh cdc khéu ta phan ra hai loai :

— Khau thanh phén, A, : la khau ma kich thudc cia chiing do qua trinh gia
cong quyét dinh va khong phu thudce 14n nhau.

— Khau khép kin, Ay : 12 khau ma kich thudc ciia n6 hoan toan phy thudc
vio kich thudc clia ¢cdc khau thanh phén. Trong qud trinh gia cong va lip rép
tht khau khép kin khong duge thuc hién tryc ti€p, ma nd 1a két qua caa sy thye
hién cdc khau thanh phén, nghia 1A né dugc hinh thanh cudi cing trong trinh
tu cong nghé. Vi du : chudi hinh 5.1b thi cdc khau A, A;, A3, A4 13 cdc khau
thanh phin, ching dugc thyc hién truc ti€p khi gia cong cde chitiét 1, 2, 3, 4
va doc lap véi nhan. Khe hd Aj 14 khau khép kin, nd duge hinh thanh sau khi
lap cdc chi tiét thanh bo phan lip. Kich thudc cita khau khép kin Ay = A,
hoan toan phu thudc vao céc kich thude A, A,, Az, Ay clia cdc chi ti€t tham
gia lap ghép.

Ciing tuong ¢t nhw trén, trong chudi hinh 5.1a, mudn phéan biét khau thanh
phan va khau khép kin ta phai dira vio trinh ty cong nghé gia cong. Khau nao
hinh thanh cudi ciing trong trinh ty cong nghé 13 khau khép kin. Ching han 1a
gia cOng A, réi A thi Ay s& hinh thanh va hoan toan phu thugc vio A, A
nén A, 12 khau khép kin. N&u ta thay d6i trinh ty cong nghé thi khau khép kin
ciing thay déi.

Trong mot chudi chi ¢c6 mot khau khép kin, Ay, con lai 1a cdc khau thanh
phan, A;. Trong céc khau thanh phén con chiara :

+ Khau thanh phdn tang (khau taing) : 14 khau ma khi ta ting hodc giam
kich thuéc clia n6 thi kich thudec khau khép kin ciing tang hodc giam theo.

+ Khau thanh phdn gidm (khiu giam) : 13 khau ma khi ta ting hoac gidm
kich thuée cia né thi nguge lai, kich thude khau khép kin lai giam hoic tang.
Vi dy chudi hinh 5.1b, v6i Ag 12 khau khép kin thi A; 12 khau tang, con A,,
Ag, A4 la khau giam.

107



5.2. GIAI CHUO!I KiCH THUGC

5.2.1. Bai toan chudi va phuong trinh ¢o ban cla chudi kich thudc

Giai chudi kich thude, thudng phai gidi hai loai bai todn sau ;

- Bai todn | : V&i kich thudc, sai 1&ch gidi han va dung sai da cho cia cédc
khau thanh phan, A;, phai xdc dinh kich thudc sai léch gi6i han va dung sai
cha khau khép kin Ay. Vi du : vé&i kich thudc, sai léch gidi han va dung sai
cha cd¢ khau thanh phin A, A,, A3, A, trong chudi hinh 5.1b, cdn phai xéc
dinh khe hd A5 (khau khép kin) ia bao nhiéu. Bai todn I thwong dugce sir dung
dé tinh todn kiém tra chudi kich thudc.

~ Bai todn 2 : Véi kich thudc, sai léch giéi han vd dung sai da cho coa
khau khép kin, Ay, cén xdc dinh sai I¢ch gidi han va dung sai clia cdc khau
thanh phdn, A,. Chéng han khi thi€t k€ bo phan mdy hodc mdy, xuat phét tir
yéu céu chung cla ching (khau khép kin), ta tinh todn xdc dinh sai léch gigi
han va dung sai cha cdc kich thudc chi tiét (cac kh&u thanh phdn) 1dp thanh bd
phan mdy hodc may dy. Bai todn 2 thudng duge st dung dé tinh todn thiét k€
do chinh xdc kich thudc ctia chi tiét trong cdc bo phan mdy hodc mdy,

Muén giai hai bai todn trén ta phadi xdc 1ap cdc cong thic quan hé vé
kich thuéc, sai léch gidi han va dung sai giita cdc khau thanh phin va khau
khép kin.

Dé thuan tién cho viéc giai chudi ngudi ta thudng so dé héa cic chudi.
Cic chudi trén hinh 5.1a, b, ¢ dugc s¢ d6 hda thanh cdc chudi trén hinh 5.2a,
b, ¢.

"l AJ I‘ A2 A2 al A3 ] A‘ IAEJ
T I*- b =| 'r‘] .
A;{B)
A, A, -
— ry
a} b} <}

Hinh 5.2. S0 d6 hod chudi kich thuée

— Quan hé kich thudc.

Tir ba so d6 chudi trén va véi didu kién khép kin chudi ta xdc lap cong
thirc quan hé kich thudc nhu sau :
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+ Chudi 1, hinh 5.2a véi AY = A tacG : AY = A3 = A; - A,
+ Chudi 2, hinh 5.2b v6i AY = Astacé: Ay = Ag= A| — Ay —~ Ay — Ay
+ Chubi 3, hinh 5.2¢c véi Ay = Ajtacéd: AT = Ay = cos c.Ay +sin o Ay

(Trong d6 cos a. A va sin o. A, 12 hinh chi€u cla khau Ay, A; lén
phuong khau khép kin A,).

Tir ba trudng hop trén ta di dén cong thie téng quat nhu sau :

AE = BlAl + BzAz + ...+ BnAn

Ay = D BiA; (5.1)
i=1

Trong d6 n 1a s6 khau thanh phin ciha chubi ;

B; 12 cdc hé 53 dnh hudng, biéu thi mic do anh hudng cla cdc khau thanh
_phén dén khau khép kin. §; ¢6 gid tri £ 1 trong cdc chudi dudng thing (chudi
1, 2) va ldy gia tri +1 v6i cdc khau tang va —1 vdi cdc khau giam. Trong chudi
phdng nhur hinh 5.2¢ thi gi4 tri cba f; ¢ thé 12 sin hodc cos cla mot géc o nao
d6 va mang dau (+) & khau tang, mang d4u (—) & khau giam,

Khi xdc dinh khau tang va khau giam cia chudi kich thudc ta xét so d6
chudi nhu 14 1 vong kin cdc véc td kich thude ndi tiép nhau. Véc to kich thude
hodc véc to hinh chi€u cda kich thudc trén phuong khau khép kin ma nguogc
chiéu v&i khau khép kin thi 1a khau tang con cling chidu véi khau khép kin 12
khau giam.

Trong mot chudi ¢6 n khau thanh phdn, néu ta ddnh s6 thi ty tir 1 d€n m
1 cdc khauw ting thi tit m + 1 dén n s& [a cdc khau giam (vdi m < n). Nhu vay
cong thitc (5.1) ¢6 thé viét dudi dang :

m n
Az =D IBilAai- D IBilA (5.2)
_ i=1 i=m+1
D3i v6i chudi dudng thing ta ¢6 :
Ay = ZA - Z A véiimen  (5.3)
i=m+1

Trén co so phuong trinh co ban ciia chudi kich thude (5.3), xédc lap cic
cong thirc quan hé vé sai léch gidi han va dung sai giita cdc khau thanh phan
v khau khép kin dé gidi céc chudi kich thude dudng thang.
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5.2.2. Giai chudi kich thudc biing phuong phap déi 1an chire ning
hoan toan

Cé nhiéu phuong phdp giai chudi kich thudc, trong chuong nay ta chi
gidi thiéu phuong phdp ddi 14n chiéc ndng hoan toan. Khi gidi theo phuong
phap ndy thi dung sai cia cdc khau thanh phdn va khau khép kin duge tinh sao
cho chiing dam bdo tinh ddi 14n chic ning hoan toan. Theo cong thic quan hé.
(5.3) va dé dam bao tinh ddi 14n chirc ning hoan toan thi khau khép kin, Ay,
s& dat gid tri 16n nhdt, Ay,.., khi cic khau thanh phin ting 13 1én nhit,
A max> CAc khau thanh phén giam 12 nhod nhat, A, do d6

m n
A max = ZAimax - Z Ajmin (5.4)

i=1 i=m+_1

cling twong tr ta cé gia trj bé nhat cta khau khép kin Ax i ¢

m n
AY min = ZAimin - Z Ajmax (5.5)
i=1 i=m+]

Cong thiéc quan hé (5.4) va (5.5) chinh 1a diéu kién d€ gidi chudi bing
phuong phip d8i 1in chic nang hoin toan. T ba c6ng thic quan hé (5.3),
(5.4) va (5.5) dé dang thiéi 1ap cdc cong thic quan hé vé sai léch gidi han va
dung sai d€ gidi bai todn 1 va 2,

1. Giai bai todn-1 : Biét kich thudc sai léch gidi han va dung sai clia cdc khau
thanh phén A, tim kich thudc, sai l¢ch gidi han va dung sai ¢a khau khép kin.

— Dung sai khau khép kin : tir ¢dc cong thic (5.4), (5.5) ta tinh doge :

Ty = Afmax — AE min

m 13 m n
= ZAimax—-_Z Aimin]—liZAimin— Z Aimax
i=] i=1

i=m+1 i=m+l
1T 1 n
Ts=2Ti+ 2T = DT, (5.6)
i=i i=m+1 i=4

- Nhu vay dung sai cla khau khép kin Ty bao gi¥ ciing bing téng dung sai
clia cic khau thanh phdn T,

— Sai 1éch gidi han clia khau khép kin.
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Tir cong thitc quan hé (5.4) va (5.3) ta tinh dugce sai léch trén ESy cua
khau khép kin.

ESy = Ay, max — AY

i=m+1 i=m+

ESy = ZES - Z ei; (5.7

i=m+l

Tir cong thirc (5.5) va (5.3) ta cling tinh dugc :
Ely = AY min - Ay

i=1 i=m+l i=1 i=m+1

Ely = ZEI - Z €s; (5.8)
=m+l
& day ES;, El, 1a sai 1¢ch gi6i han trén va dudi cha khau tang.
es;, ei; 1a sai 1éch gidi han trén va dudi ciia khau giam.
Thay cdc gid tri bing s& cha dung sai va sai léch gidi han cdc khau thanh
phan vao cdc cong thic (5.6), (5.7) va (5.8) ta tinh duge dung sai va sai léch
gidi han ciia khau khép kin.

Vi du 5.1. Cho chi tiét nhy hinh 5.3, vé6i cédc kich thude :

Al 60 ]
AZ = 5010'1 el E] S DUy PR Y
A =8+0,1
3 AT A, A, R
Hay tinh kich thudc, sai léch A,
: —

gidi han va dung sai ciia khau
A4 Bi€t trinh ty cong nghé gia

. Hinh 5.3
cong la Ay, Aj, Al
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Gidi ; — So dé chudi dugc bicu thi

nhu hinh 5.4. Véi trinh tu cong nghé gia Pl Az

cong 13 A,, A; réi A thi A, 12 khau

hinh thanh cu&i cung trong trinh tu céng Ar .
nghé¢ nén A, la khau Kkhép kin

Ay = Ay Véc tg kich thude Ay nguge

chiéu véi vécto kich thude Ay nén A [a

khau ting con A,, Aj i khau giim, Hink 5.4
Theo s6 liéu da cho ta c6 :

ES; = +0,1mm esy = +0,Imm
A = 60703 4El = -0,2mm A, =500 Leiy = -0, Imm
Ty = 0,3mm Ty = 0,2mm

esy = +0, Imm
Ay =80} eis = Omm
T; = 0,Imm

+ Kich thudc danh nghia ctia khau khép kin duge tinh theo (5.3) :
Ay =A,=60-50~8=2mm

+ Dung sai khau khép kin dugce tinh theo (5.6)

4]
Te=>T =0,3+02+0,1=0,6mm
i=l

+ Sai léch gi6i han cioa khau khép kin duge tinh theo (5.7) va (5.8)

m n
ESy = ) ES;— > eij =+0.1-(-0,1 +0)=+02mm

i=1 i=m+l1

m n )
Ely =Y EL - Y es; =-02-(+0,1+0,1)=-04mm

i=l - i=m+l

Vay : Ay = Ay= 202

2. Giai bai todn 2 : Bi€t Kich thude sai léch gidi han va dung sai cha khao
khép kin, tinh sai 1éch gi6i han va dung sai ctia cdc khau thanh phﬁn'. Kich
thudc danh nghia cia cdc khau thanh phdn hoan toan phu thutdc vao két ¢cfu nén
sau khi thi€t k& két cfu 1a ta da biét kich thude danh nghia ciia ching ma khong
cén tinh G bai todn nay. V&i chudi ¢6 n khaun thanh phén thi bai todn ¢6 n 4n s6.

112



Dya vio cong thirc (5.6) ta khong thé tinh duge dung sai cha n khau thanh phén
(n 4n 56). Mudn tinh duge ta phai dua vao gia thi€t d€ khir di (n — 1) 4n s6.

— Gia thiét cdc khau thanh phin duge ché tao & cling mét cap chinh xdc,
tic 14 c6 cung hé so cip chinh xdc :
aa=a=..=4a
vay dung sai cia khau bat ki nao (T;) déu duge tinh theo cong thic T, = a. §
{xem muc 2.1 chuong 2).
Theo (5.6) ta c6 :

n n TZ
Ty = D) T =D ai; = — (5.9)
i i=1 Zii
i=l
— Tl cong thitc (5.9), v6i dung sai da cho cha khau khép kin Ty, vdi cdc

tri s6 don vi dung sai i; cha cdc khau dugce tra theo bang 2.1, sé& tinh duge hé
s cap chinh xdc chung cho cdc khau thanh phin (a).

— Tir a, tra ¢8p chinh x4c chung cho cdc khau theo bang 2.1,

—~ Biét kich thu6c danh nghia, bi€t cdp chinh xdc chung cia ciac khau
thanh phén, tra sai léch gi6i han va dung sai cho (n — 1) khau thanh phin, véi
quy udc 13 :

Khau tang, coi nhu 16 ¢6 sai léch co ban H,

Kbau giim coi nhu truc c6 sai léch co ban h.

Chang han khau thanh phén tang cé kich thudc danh nghia 13 100mm &
cp chinh x4c chung ia 10 thi ta coi nhu 1&d 100H10, con khau giam c6 kich
thudc danh nghia Ja 50mm thi ta coi nhu truc 50h10.

Sai léch gidi han va dung sai clta (n — 1) khau thanh phan tra theo bang 1
va 2, phu luc 1. Con lai khau thanh phan tha k 1a A thi sai léch giGi han va
dung sai cha n6 duge x4c dinh biing tinh todn. Lam nhu vay 1a d€ bi lai nhimng
sai s6 ma ta d4 pham phai ching han nhv sv khéc nhau g:ua hé s6 a da chon va
hé sG a tinh theo cong thic (5.9).

- Tinh sai 1¢ch gidi han va dung sai cia khau A,
+ Néu A 13 khau ting thi :

T (5.7)tacé: ES, =ESy - ZES + Z e (5.10)
i=m+1

Tir(5.8)tacé: El = Ely - ZEI + Z es; (5.11)
i=m+1
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+ Né&u Ay 1a khau giam thi :

m n—1

Tu(5.8)tacé: esg= » Bl,— > es;—Ely (5.12)
i=1 i=m+]
m n—1

T (5.7)tacé: eig= ) ES;~ D “ei; -ESg (5.13)
i=l] i=m+1

Vi dy 5.2. Cho b0 phan 1ip nhu = <
* L] [ /
hinh 5.5. Yéu cdu chung clia by phan N \¥X§
l4p nay 12 didm bio khe hg giia =
mét mut vai truc vA mit midt bac § &
- +,75
truc trong gidi han Ay = 1 m
dé cho bdnh rang quay ty do ma ]
khéng ¢6 dich chuyén chiéu tryc '\‘//1
I6n. Yéu ciu chung 4y chinh Ia zz = 7,

khau khép kin cba chudi kich —
thuée nhu so 48 hinh 5.5b.
Hiy giai chudi kich thuéc dé Al le—2

xéc dinh sai léch gi6i han va dung — e
sai céc kich thudc chi tiét, a)

Gidi : — Dua vio so d6 chudi
hinh 5.5b xdc dinh khau ting,

m s
..

= 3!

khéu gidm. Tuong ty nhu vi du 5.1 NN
ta x4c dinh ;
Aj, A, 12 khau tang ; .. | & S IA.
Aa, Ay, Ag 13 khau giam. b)
~ Vi giA thiét céc khau thanh Hinh 3.5

phdn duge ché tao & cing mot cdp chinh x4dc. Ta tinh h¢ s6 cdp chinh xéc
chung a theo cong thic (5.9)

a-=

o TE =750pm
> | i; —trabéng 2.1
i=1
. 750 .
T217+1,56+2%x0,73+2,52

Dua vao bang 2.1 ta tra duqé cip chinh x4c chung cho cdc khau la 11.

97
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Cdp 11 c6 hé s& a = 100 gdn v6i 97 nhat.

— Tra sai 1éch giGi han va dung sai cia (n — 1} khau thanh phén theo bang
1 va 2, phu luc 1.

ES = 40,22
+ Khéu lﬁng . Al = 101H11 = 101+0,22 min
) El =0
+0.16 ES = +0,16mm
A, = 50H11 =50 Bl =0

es=0
el = -0,075mm

— Khau d€ lai tinh 13 khau Ay = A, d6 12 khau gidm.

+ Khau giam : Az =Ag=5hl1=35_q075 {

+ Sai l&ch trén clia khau A, duge tinh theo cong thitc (5.12) :

esp=esy=0-0-0=0
+ Sai léch dudi cia khau Ay duge tinh theo cong thie (5.13) :
eiy =eiy =(+0,22 + 0,16) - (- 0,075 x 2) - 0,75 =~ (,22mm
vay . Agq=140_9 2,

- Két qua gidi chudi kich thude ta duge :

022
Ap=101 Az =As=3-g7s

A, =50"010 Ay =140-p7)

CAU HOI ON TAP

1. Thé ndo la chudi kich thude, cho vi du minh hoa.

2. Th& nao 12 khau thanh phdn tang, khau thanh phdn gidm cha chuédi kich
thudc ; cho vi du vé cdch xdc dinh d6i vdi mot chudi kich thudc.

3. Néu cdc cong thie thé hién didu kién giai chudi kich thudc bing phuong
phdp déi ldn chirc nang hoan toan.

4, Néu gia thiét dua vao d€ gidi bai toén 2 clia chudi kich thudc
5. Khi gidi bai todn 2, tai sao ta chi tra sai léch va dung sai cho (n — 1) khan
thanh phédn con dé lai 1 khau thi k (A,) dé tinh?
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BAI TAP

1. Cho chudi kich thude
chi tiét nhu hinh 1.
Hiy giai chudi kich
thude dé xac dinh sai
léch va dung sai kich
thuéc A,.

R\\

Biét : ~ Trinh tu cong
nghé gia cong la :

Al Ay : Hink I
~V6i Ay =100 ;
A3=45‘."0.15 A,

2. Cho chudi kich thuée S
chi tiét nhu hinh 2.
Hay giai chudi kich

7
thu6c dé x4c dinh sai /
léch va dung sai kich ’
thudc As. f—

Bigt : - Trinh tu
cong nghé¢ gia cong
la: Al’ AZ Hinh 2

~V6i A; =120 5

+ | _
Ay = 407016 . A, = 150

+0,45

. %=8 A=8l As05
3. Cho chudi kich thude !

’ A =1335 =y |
lip nhu hinh 3. Yeu » j

cAu chung cia bd phin E___ o
13p (khau khép kin) 1 %
fa Ay = 057% Hay
gidi chudi kich thuge
lip dé€ xéc dinh sai NN
léch va dung sai cho L 1
cdc kich thu6c chi

&L Ay, Ay, Aj, Ay Hinh 3
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Phdn thit hai

KY THUAT DO LUGNG
CHUONG 6
CAC KHAI NIEM CG BAN
TRONG PO LUGNG

MG DAU

Pam bao chét jugng trong san xudt 1a dam bao hiéu qua kinh 1€ cho nén
san xuft. Viéc dam bao chal lugng san phdm khong don thudn 12 viéc kiém (ra
san phdm sau khi ch€ tao ma cdi chinh 1a phai vach ra cdc nguyén nhan gay
sai hong ngay trong khi gia céng dé c6 thé c6é duge quy trinh céng nghé hop
19, ¢6 thé diéu chinh qud trinh gia ¢6ng nhim tao ra san phdm dat chat luong.
Miic do dua thiét bi va k¥ thuat do vio cong nghe ché tao thé hién miic do tién
tién cha nén sén xudt,

6.1. DO LUONG

Po ludng 1a viéc dinh lugng do 16n cia d6i tuong do. P6 12 viéc thidt 1ap
quan h¢ giira dai lugng cdn do v6i mot dai lugng ¢6 cing tinh chat vat 1¢ duge
ding lam don vj do.

Thuc chat d6 1a viéc so sdnh dai lu(jng cén do vdi mot don vi do d€ tim ra
ty 1¢ giita chiing. Do 16n cia d6i tugng cdn do duge bifu dién bing tri s6 cha
ty Ié nhén duge kém theo don vi ding so sdnh.

Vi du, dai lvgng cdn do 1a Q, don vi diing so sdnh 14 u. Khi so sdnh ta cé

ty 1& giira ching la % = q.
Két qua sé bidudiénla: Q=q.u
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Chon do 16n cha don vi do khdc nhau khi so sdnh s€ ¢4 tri s6 q khéc nhau,
Chon d¢ 16n ciia don vi do sao cho viéc bi€u dién két qua do gon, don gidn,
tranh nhdm lin trong khi ghi chép va tinh todn. K&t qua do cubi cung cin duge
biéu dién theo don vi do hop phip.

6.2. PON VI PO, HE THONG DON VI DO

Don vi do 14 y€u t6 chudn myc ding dé so sdnh. Vi th€ d¢ chinh xdc cla
don vi do s& anh hudng d&n d¢ chinh xé4c khi do.

Do 16n cla don vi do cdn duge quy dinh théng nhdt mdi ddm bdo duge
viéc théng nhit trong giao dich, mua bén, ché€ tao san phdm dé thay thé, lip
l4n...

Cdc don vi do co ban va don vi do din sudt hop thanh hé théng don vi
dugc quy dinh trong bang don vi do hgp phap clia Nha nudce dya trén quy dinh
cua hé théng do ludng th& gidi SI.

6.3. PHUONG PHAP PO

~ Phuong phép do 1& céch thitc, thi thuat d€ x4c dinh théng s6 cin do. D6
12 tap hop moi co s& khoa hoc vA c6 thé dé thuc hién phép do. Cac nguyén tic
nay c6 thé dua trén cod s& mdéi quan hé todn hoc hay m&i quan hé vat 1y ¢6 lign
quan tdi dai lugng do.

Vi du 1 : D& do ban kinh cung trdn, 6 thé dua vao mdi quan hé giita cic
2
$

y&u t6 trong cung : R = -1-21-+ W trong d6 h 1a chiéu cao cung, s 1a do dai day

cung.

’

Vi du 2 : Khi do ty trong vat li¢u, dva trén quan hé vat Iy D = %, trong
dé D 12 ty trong, G 12 trong lugng vat mau, V 1a thé tich miu.

2
Néu ta chon miu dang try thi V. = if:—-—h, v6i d 13 dudmg kinh miu, h Ia

4G

chién dai miu, khidétacé: D =
nd2h

Viéc chon m6i quan hé ndo trong céc mbi quan hé c6 thé véi thong s6 do
phu thudc vao d6 chinh xdc yéu clu d6i vé6i dai lugng do, trang thiét bi hién
c6, c6 kha nang tu tim duge hodic tu ché tac dugc. M&i quan hé cin duge chon
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sao cho don gian, cdc phép do dé thuc hién véi yéu cdu vé trang thi€t bi do it
va cdc kha niing hién thyc,

~Co 56 dé phdn logi phiang phdp do :

a) Dua vdo quan hé gifta ddu do véi chi ti€t do chia ra phwong phdp do
tiép xuc va phuong phdp do khong tiép xuc.

Phutong phap do tiép xitc 1a phuong phép do gifta ddu do va bé mit chi tiét
do tén tai mot 4p lyc goi 12 dp luc do. Vi du nhu do bdng dung cu co khi,
quang co, dién tiép xic... 4p lyc nay 1am cho vi tri do 8n dinh vi thé két qua
do tiép xdc rat én dinh. :

Tuy nhién, do ¢6 4p luc do ma khi do ti€p xic khong trénh khdi sai s8 do
cic bign dang ¢6 lién quan d&€n &p lyc do gay ra, dic biét 12 khi do céc chi tiét
bing vat liéu mém, dé bi€n dang hodc cdc hé do kém cing ving.

Phuong phdp do khéng tiép xic 1a phuong phdp do khong cé ap luc do
giita y&u t6 do va bé mat chi ti€t do nhu khi ta do bing mdy quang hoc. Vi
khong ¢6 dp luc do nén khi do bé mit chi ti€t khong bi bién dang hoic bi cao
xudc... Phuong phdp nay thich hgp vdi cdc chi ti€t nhd, mém, mong, dé bién
dang, cac san phdm khong cho phép ¢é vét xude.

b) Dua vao quan hé giifa cdc gié tri chi thi trén dung cu do va gid tri cua
dai lugng do chia ra phuong phdp do tuyét d6i va phuong phdp do so sdnh.

Trong phuong phdp do tuyét ddi, gid tri chi thi trén dung cu do 1a gia tri
do duge. Phuong phdp do ndy don gidn, it nhidm 14n, nhung vi hanh trinh do
dai nén do chinh xdc do kém.

Trong phuong phap do so sdnh, gid tri chi thi trén dung cu do chi cho ta
sai léch giita gi4 tri do va gi4 tri chuén ding khi chinh “0” cho dung cu do.
Ké&t qua do phai 14 t6ng ctia gi4 tri chudn va gia tri chi thi :

Q=Q,+4Ax

v&i Q 14 kich thudc clia miu chinh “0”, Ax 12 gi4 tri chi thi ctia dung cu.

D chinh xic cia phép do so sdnh cao hon phép do tuyét d6i va phu thuoc
chll y€u viio do chinh x4c cha miu va qua trinh chinh “0”,

c) Dua vao quan hé gita dai {ugag cin do va dai lugng duge do chia ra
phuong phdp do tryc tiép va phuong phdp do gidn tiép.
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Phuong phdp do iruc tiép 1a phuong phip do ma dai lugng duoc do ciing |,
chinh 12 dai lwong cén do, vi du nhu Khi ta do dudng kinh chi tiét bang panme,
thudce cdp, mdy do chiéu dai...

Phitong phdp do truc ti€p ¢6 dd chinh xdc cao nhung kém hiéu qua.

Phuong phdp do gidn tiép 1a phuong phép do troag do dai lugng duge do
khéng phai 12 dai lugng cdn do ma nd c6 quan hg ham s6 véi dai lugng cén do,
vi dy nhu ta do dudng kinh chi tiét thong qua viéc do cic yéu 14 trong cung
hay qua chu vi... Phuong phdp do gian ti€p thong qua méi quan hé toan hoc
hoac vat 1y gilta cdc dai lugng can do va dai lugng duge do, 1a phuong phap do
phong phd, da dang va rdt hi¢u qud. Tuy nhién, néu ham quan hé cang phirc
tap thi d9 chinh x4c do cang thap.

Viéc tinh todn x¥r 1y két qua do va d¢ chinh xac do rat phu thudc vao viéc
chon mdéi quan hé nay.

6.4. KIEM TRA - PHUONG PHAP KIEM TRA

Kiém tra la viéc xem xét chat lugng thuc cha d6i tugng cé ndm trong gi6i
han do cho phép da duge quy dinh hay khong. Gidi han cho phép 1 céc sai
l&ch cho phép trong dung sai san phdm ma ngudi thiél k€ yéu céu, phu thude
vao do chinh xdc c4n thiét khi lam viéc cha san phdm. Né&u chit luong thuc
ném trong khodng sai léch cho phép, sin phim dugc xem I3 dat, nguogce lai sdn
phdm dugc xem la hdng hay khong dat.

Viéc kiém tra phai thong qua két qua do chat lugng thuc ciia san phdm
hodc giti qua kich thude gidi han cia Calip. Vi thé€, ngudi ta thudng géin hai
qud trinh do — kiém tra 1am mot qud trinh dédm bao chét lugng san pham.

* Can cft vao muc dich st dung cia y&€u 5 cdn kiém tra ngudi ta phan ra
kiém tra thu nhdn v kiém tra trong khi gia cong.

Kiém tra thu nhdn 1a phuong phép kiém tra nhim phén loal san phdm
thanh cédc san phdm dat v3 sin phdm khong dat.

Kiém tra trong khi gia cong 12 phuong phap kiémi tra thong qua viéc theo
ddi sy thay d6i cla thong s& do dé ¢6 tdc dung nguge vio hé thng cong nghe
nhim diéu chinh hé théng sao cho sin phdm tao ra dat dugc chdt lugng
yéu cdu,

Trong céc qué trinh cong nghé hi¢n dai, dic biét 12 khi ch€ t1ao céc chi tiét
phitc tap, ki€m tra trong gia cong khong nhimg chi han ché€ viéc tao ra nhimng
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san phdm hdong ma con thuc hién dugc cdc thao tdc kiém tra ma sau khi ché
tao s& khé ma kiém tra dugc. .

Can ¢ vao 40 phitc tap cha thong s6 kiém tra phan ra kiém tra yél 16" va
kiém tra tong hop.

Kiém tra yéu t6 : thuc hién riéng v6i mot thong s6. Thong thudng d6 la
céc thong s6 quan trong, d4nh hudng chinh t6i chat lugng sén pham. Ngoai ra,
trong nghién ctu d6 chinh xdc trong khi gia céng, dé hop 1¥ hdéa quy trinh
cong nghé, vach nguyén nhén gay sai hong... ngudi ta cdn phai kiém tra yéu (8
ma thong s6 kiém tra chinh 13 yéu (6 dang thuc hién tai nguyén cong.

Kiém tra téng hop 13 phuong phip ki€m tra déng thdi su Anh hudng ciia
cdc y&u 16 15 chat lugng chung cla san phdm. Phuong phédp nay thudng duge
dung d€ kiém tra thu nhan san phdm.

Vi du, v&i chi ti&t ren khi dang gia cong ¢6 thé kiém tra dudng kinh trung
binh, d6 1 kiém tra y€u t6. Khi chi tiét da gia cong ¢6 thé kiém tra an khép
bang cdch cho an khép bu 1dng — dai 6c. D6 12 viéc kiém tra téng hop.

6.5. PHUONG PHAP TiNH TOAN KET QUA PO

Dé dam bao do chinh xdc do, khi thuc hién cdc phép do ngudi ta ti€n hanh
do nhiéu lin che mat thong s6 do. Céc sd lieu do nhan duge 13 x4, X5, ..., X,
v&i n 12 s6 14n do.

K¢t qua do duge tinh tit cdc s§ liéu do. Cich tinh k&t qua do rit phu thude
vao dac di€m cla thong sé do.

Nguti ta phan loai thong 4
s6 do theo dac diém phan b6
clia chiing.

1. Thong s6 do dang gidi
han

Thong s6 do dang giéi
han la loai thong s6 ¢6 phan
b6 d6i xing qua “0”, tic 12 ! _
cdc sai léech ¢ thé + hoidc ~ g -G 0 +C €
nhu hinh 6.1. )

X
Thong s6 do loai nay »
nhy duong kinh, d¢ day, do
dai, 49 cao.... Hinh 6.1. Khoang gi4 tri ciia thong s6 do dang gi6i han
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X1+ X+ H X,
n

Yeéu cu cdn tinh 12 trj s6 tam phén b6 : X =

Dé dénh gid d6 chinh xdc cha két qua do ngudi ta diing tri s6 sai léch binh
phuong trung binh :

vdi d6 chinh cdc hay sai s6 cho phép 1a ¢
€ = ta. 4]

vdi tg dugce tra tir bang tich phan Student phu thudc vao s6 ln do n va dé tin
cay yéu cdu o, bang 6.1. B¢ tin cay nay chinh 13 xdc suit thu nhan cho

phép. Két qué do s& dugc bidu dién 12: X = X +g, véi P7® = P(X -6, <
44
<x<X+ Eg)=Q.

V&i o la xdc sudt thu nhén trong khodng X, = iﬂaa + Xmax = X+ By

Vi du 3 : Khi sira miy xong, ngudi ta mai thir 10 chi tiét v&i kich thudc
diéu chinh 14 30 mm. Khi do kich thudc thuc cia cée chi tiét duge cdc s6 lidu
sau (x;) :

29,99 ;29,98 ; 29,97 : 29,96 ; 30 ; 30,01 ; 30,02 ; 30,03 ; 30,04 ; 30,05 (mm).

Hay tinh todn ké&t qua do dé dénh gid 49 chinh x4c diéu chinh méy véi do
tin cay a. = 95 %.

Gidi :

— C6 thé thdy ring thong sd do 1a dudng kinh chi tiét nén né thudc loai
thong s& dang gidi han ¢6 phan b6 chudn.

— Tinh kich thudc trung binh (X) v6i x; 12 kich thuéc do, 56 14n do 1A n = 10

n 10
25 XX
pve i=1 i=l
==l _i=l_ _ 3,
X " 0 005 (mm)

Néu ta chi quan tAm d&n gia tri phdn tram, vi th€ ldy X = 30,00 (mm)
— Gid tri trj s6 sai 1&ch binh phuong trung binh :
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n _ 10 _ 10 T
S -XP D =X D - X)?
1=1 — i=1 _ l=‘

°= n-1

= 0,03 (mm)

10-~1

- Gid tri do chinh x4c (hay sai s&) diéu chinh g

Véin=10,k=n-1=9vaa=95%, tra bang 6.1 dugc ty = 2,262

€4 = tq.0 = 2,262 x 0,03 = 0,0678

Néu ta chi quan tam t&i chi s6 phdn tram, c6 thé lam trdn

£g = 0,07 {(mm)

9

Vay kich thudc diéu chinh ¢6 pham vi phan tdn 12 + g4 =+ 0,07
Kich thuéc diéu chinh cit thir dugc biéu dién 12

x= X *+ g4 = 30,00+ 0,07 (mm)

2. Théng 56 do dang bién d¢

Thong s6 do dang bién do 1a
loai thong s6 c¢6 phan bd léch nhu
hinh 6.2, sai léech do chi ¢é 16n
hon hodc bang 0.

Thong s§ do loai nay nhu : sai
léch hinh ding, sai léch vi tri
tugng déi.

Yéu cdu cdn x4c dinh 1a tri s6

X, tuong Ung véi noi c6 xdc sult
I6n nhat.

x|t

i
.0 X,

Hinh 6.2. Khoang gi4 tri clia
thong sd do dang bién do

Trong phén b§ nay tri s6 X, phu thudc vao og, v6i

n —
Zmi(xi - X}z
i=1

O'RZ .

mi—l

p——
1M

X, = 1,92 og, v6i X =

imixi

i=l

L]
2m
i=1
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D€ tinh d¢ chinh xédc € cdn tinh &,
Cg
- o = 1o
. x = 0,655 ama

vOi ty dugc tra tir bang tich phan Macxoen phu thude vao do tin cdy yéu cdu o
hay xdc sudt thu nhan cho phép, bang 6.2.

Vidu 4 : Sau khi diéu chinh mdy, ngudi ta mai thi loat truc va do duge do
méo (x;) cta chiing, P€m 56 chi ti€t c6 cling do méo (m;) tuong Gng, dugc
bang so6 lidu ¢6 5 mirc nhu sau :

] D6 méo (x,) (mm) o o0 | 0021003 004! 00s

$6 san phdm wong ¥ng (m;) 10 30 20 15 1) 5

Hiy tinh todn d& méo trung binh va d6 méo 1dn nhit khi gia cong trén
may vdi donincdy o =95 %

Gidi :

me1

5
X ==t Z =10+30+20+ 15+ 10+5=90
2. m; =1
i=1
- 1,8
X = 25 =0,02(mm)
< T2
Zmi(xi —‘X) 170 .
og = | = - =\ = 0,01382(mm}
Zml -
i=1
Oy = —00211(mm)

0, 655
— D& méo trung binh X, = 1,92 o5 = 1,92 x 0,01382 = 0,02653 (mm)

X, = 0,027 (mm)

Né&u chi quan tAm dén tri s6 phén tram, c6 thé 13m trdn d6 méo trung binh
12.0,03 (mm).
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~ D0 méo 16n nhit 6o =95 %. Tra bang 6.2 véi o = 95 % duge ty = 2,45.
Eg = tg. Ty = 2,45 x 0,0211 =0,0516 = 0,05 mm

CAU HOI VA BAI TAP

1. Khi sira mdy xong, ngudi ta cat thir 10 chi ti€t v6i kich thude didu chinh 12
20 mm. Khi do dudng kinh cdc chi tiét gia cong duge cdc s lidu sau :

]

19.95 19,96 19,97 19.98 19.99

20,01 20,02 20,03 20,04 20.05

~ Thong s6 do thugce loai gi?
~ Hay tinh todn k&t qué do vdi o = 99%.

2. Ngudi ta mai mot loat true trén mdy, do do méo cua céc truc duge bang s8
liéu sau :

Do méo : x; o 0,01 0,02 0,03 0,04 0,05

84 sdn phdm : m; 25 35 20 3 2 1

— Thong sé do thudc loai gi?

— Hay tinh todn do¢ méo trung binh X, vd d¢ méo 16n nhdt khi gia cong
trén may véi o = 95%,
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Bdng 6.1. GIA TRI TICH PHAN STUDENT

[s4
Gid iri to thoa man ding thire 2 [Stk)dt=a
1]

4 1

0,1

0.2

0.3

04

0.5

0.6

0.7

0.8

0.9

0.95

0.98

0.99

0.999

0.158
0.142
0.137
0134
0.132

0.131
0.130
0.130
0.129
0.129

0.129
0.128
0.128
0.128
0.128

0.128
0.128
0.127
0.127
0.127

0.127
o127
0.127
0.127
0.127

0.127
0.127
0.127
0.127
0.127

0.126
0.126
0.126
0.126

0.325
0.289
0.277
0.271
0.267

0.265
0.263
0.262
0.261
0.260

0.260
0.259
0.259
0.258
0.258

0,258
0.257
0.257
0.257
0.257

0.257
0.256
0.256
0.256
0.256

0.256
0.256
0.256
0.256
0.256

0.255
0.254
0.254
0.253

0.510
0.443
0.424
0.414
0.408

0.404
0.402
0.399
0.398
0.397

0.396
0.395
0.394
0.393
0.393

0.392
0.392
0.392
0.391
0.391

039
0.390
0.390
0.390
0.390

0.390
0.389
0.389
0,389
0.339

0.388
0.387
0.386
0.383

0727
0.617
0.584
0.569
0.559

0.553
0.549
0.546
G.543
0.542

0.540
0.539
0.538
0.537
0.536

0.535
0.534
0.534
0.533
0.533

6.532
0.532
0.532
0.531
0.531

0.531
0.531
0.530
0.530
0.530

0.529
0.527
0.526
0.525

1.000
0.816
0.765
0.741
0.727

0.718
0.711
0.706
0.703
0.700

0.697
0.695
0.694
0.692
0.691

0.690
0.689
0.688
0.688
0.687

0.686
0.686
0.685
0.685
0.684

0.684
0.684
0.683
0.683
0.683

0.681
0.679
0.677
0.675

1.376
1.061
0.978
0.541
0.920

0.906
0.896
0.889
0.883
0.879

0.876
0.873
0.870
0.868
0.866

0.865
0.863
0.862
0.861
0.860

0.859
0.858
0.858
0.857
0.856

0.856
0.855
0.855
0.854
0.854

0.851
0.848
0.845
0.842

1.963
1.386
1.250
1.190
L1536

1.134
1.119
5.108
1100
1.093

1.088
1.083
1079
1.076
1.074

1.071
1.069
1.067
1.066
1.064

1.063
1061
1.060
1.05%
1.058

1.058
1.057
1.056
1.055
1.055

1.050
1.045
1.041
1.037

3.078
1.886
£.638
1.533
1.476

1.440
1.415
1.397
1,383
1.372

1.363
1.356
1.350
§.345
1.341

1.337
1.333
1.330
1.328
1.325

1.323
1.321
1.319
L1318
1.316

1.315
1.314
1.313
1.311
1.310

1.303
1.296
1.289
1.282

6.314
2.920
2.353
2.132
2.015

1.943
1.895
1.860
1.833
1812

1.796
1.782
L7771
1.761
1.752

1.746
1.740
1.734
1.729
1.725

1721
1.717
1.4
1.711
1,708

1.706
1.703
1.701
1.699
1.697

1.684
1.671
1.658
1.646

12.706
4.303
3.182
2.776
2,571

2.447
2,65
2.306
2.262
2228

2.201
2.179
2.160
2.145
2.131

2.120
2.110
2.101
2.093
2.086

2.080
2.074
2.069
2.064
2.060

2.056
2.052
2.048
2.045
2.042

2.021
2.000
1.980
1.962

31.821
6,965
4.541
3.747
3.365

3.143
2.998
2.896
2.821
2.764

2781
2.681
2.650
2.624
2.602

2.583
2.567
2.552
2.539
2.528

2518
2.508
2.500
2.492
2.4835

2479
2473
2.467
2.462
2.457

2423
2.390
2.358
2.330

63.656
9.925
5.841
4.604
4.032

3.707
3.499
3.355
3.250
3.169

3.106
3.055
3.0i2
29717
2947

2.921
2.898
2.878
2.861
2345

2.831
2.819
2.807
2.797
2.787

2779
29N
2.763
2756
2.750

2.704
2.660
2.617
2.581

636.578
31.600
12,924

8.610
6.869

5959
5.408
5.041
4.781
4.587

4.437
4.318
4.221
4.140
4.073

4,015
3.965
3922
3.883
3.850

3.819
3,792
3,768
3.745
3.725

3,707
3.689
3.674
3.660
3.646

3.551
3.460
3373
3.300
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Bing 6.2. GIA TRI TICH PHAN MACXOEN Fy = fte Zdt=o
(]

0

1

2

3

4

-5

6,

7

8

9

0.1
0.2
0.3
04
05
0.6
0.7
08
0.9
1.0
1.1
1.2
1.3
1.4
L5
1.6
1.7
18
1.9
2.0
2.1
22
23
24
2.5
2.6
27
28
29
3.0
3.1
32
32
3.4
35
36
37
38
39
4.0

0.00000
0.00499
0.01980
0.04400
0.07688
0.11750
0.16473
0.21730
0.27385
0.33302
0.39347
0.45393
0.51325
0.57044
0.62469
0.67535
0.72196
0.76425
0.80210
0.83533
0.86466
0.88975
0.91108
0.92899
0.92387
0.95606
0.96595
0.97388
0.98016
0.98508
0.98389
0.99181
0.99402
0.99568
0.99691
0.95781
(.99847
0.99894
0.99927
0.99950
0.99966

0.00005
0.00603
0.02181
0.04691
0.08061
0.12195
0.16977
0.22279
0.27967
0.33903
0.39953
0.45993
0.51908
0.57604
0.62993
0.68020
0.72639
(.76824
0.80564
0.83863
0.86735
0.89205
0.91302
0.93061
0.94520
0.95715
0.96683
0.97458
0.98071
0.98551
0.98922
0.99206
099421
0.99582
0.99701
0.99789
0.99852
0.99897
0.99930
0.99952
0.99968

0.00020
0.00717
0.02391
0.04991
0.08442
0.12646
0.17486
0.22833
0.28552
0.34505
0.40560
0.46591
0.52489
0.58155
0.63512
0.68501
0.73077
0.77218
0.80914
0.84169
0.87000
(.89431
0.91492
0.93220
0.94651
0.95821
0.96768
0.97526
0.98124
0.98592
(.98954
0.99231
0.99440
0.99596
0.99711
0.99796
0.99857
0.99901
0.99932
0.99954
0.99969

0.00045
0.00841
0.02610
0.05299
0.08831
0.13103
0.18000
0.23391
0.29139
0.35108
041166
0.47189
0.53067
0.58706
0.64029
0.68977

0.73511.

0.77608
0.31259
0.84471
0.87260
0.89653
0.91680
0.93376
0.94779
0.95926
0.96852
0.97592
098177
0.98633
0.98985
0.99254
0.99457
0.99609
0.99721
0.99803
0.99862
0.99905
0.99935
0.99956
0.99970

0.00080
0.00975
0.02839
0.05616
0.09226
0.13567
0.18519
0.23952
0.29728
0.35712
041772
0.47785
0.53643
0.59253
0.64541
0.69450
0.73941
0.77993
0.81600
0.84768
0.87517
0.8987t
0.91363
0.93529
0.94904
0.96028
0.96934
0.97657
0.98228
0.98672
0.99016
0.99277
0.99475
0.99622
0.99731
0.99810
0.99867
0.99908
.99537
0.99957
0.9971

0.00125
0.01119
0.03077
0.0594]
0.09629
0.14037
0.19043
0.24516
0.30320
0.36317
0.42377
0.48379
0.54217
0.59798
0.65050
0.69918
0.74366
(.78373
0.81936
0.85062
0.87770
0.90086
0.92044
0.93679
0.95028
0.96127
0.97014
0.97721
0.98277
0.98711
0.99045
0.99300
0.99491
0.99634
0.99740
0.99817
0.99872
0.99912
0.99940
0.99959
0.99973

0.00180
0.01272
0.03324
0.06275
0.10040
0.14512
0.19571
0.25084
0.30913
0.36922
0.42982
0.48972
0.54788
0.60339
0.65555
0.70382
0.74787
0.78750
0.82268
0.85351
0.88018
0.90298
0.92221
0.93826
0.95148
0.96225
0.97092
0G.97783
0.98326
0.98748
0.99074
(.99321
0.99508
0.99646
0.99749
0.99823
0.99877
0.99915
0.99942
0.99961
0.99974

0.00245
0.01435
0.03579
0.06616
0.10457
0.14994
0.20104
0.25655
0.31508
0.37528
0.43586
0.49563
0.55356
0.60877
0.66056
0.70842
0.75203
0.79121
0.82596
0.85636
0.88263
0.90505
0.92396
0.93970
0.95266
0.96321
0.97169
0.97843
0.98373
0.98785
0.99102
0.99342
0.99523
0.99658
0.99757
0.99829
0.99881
0.99918
0.99944
0.9962

0.99975

0.00319
0.01607
0.03844
0.06966
0.10881
0.15482
0.20642
0.26229
0.32104
0.38134
0.44189
0.50152
4.55922
0.61411
0.66353
0.71298
0.75615
0.79489
0.82919
0.85917
0.88504
0.90710
0.92567
0.94112
0.95382
0.96414
0.97243
0.97902
0.98419
0.98821
0.99129
0.99363
0.99539
0.99669
0.99765
0.99835
0.99885
0.99921
0.99946
0.99964
0.99976

0.00404
0.01789
0.04118
0.07323
0.11312
0.15975
G.21184
0.26806
0.32703
0.38740
0.44791
0.50740
0.56484
0.61942
0.67046
0.71749
0.76022
0.79852
0.83238
0.86194
0.88742
0.90510
0.92735
0.94250
0.95495
0.96506
0.97317
0.97960
0.98464
0.98855
0.99155
0.99383
0.99554
0.99680
0.99773
0.99841
0.99890
0.99924
0.59948
0.99965
0.99977
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CHUONG 7

DUNG CU PO THONG DUNG
TRONG CHE TAO CO KHI

7.1. DUNG CU PO KIEU THUGC CAP

Dung cu do kiéu thuéc cap gém cic loai thude cdp thong thudng dé do
“ trong, do ngoai, thudc cap do rang va cdc loai thude do cao ding dé do cao va
ldy dau. Dung cu ndy gém hai phdn co ban : than thudc mang thude chinh gén
vdi ddu do ¢6 dinh va thuée dong mang thude phu con goi 1a du xich, gan vdi
ddu do dong. Khoang cédch giira hai ddu do 1a kich thude do duge doc phan
nguyén irén thude chinh va phédn 1€ trén thirc phu. Diém “0” cha thudc phy 12
vat chi thi dé doc gid tri trén thudc chioh ; sau dé quan sét thay hai vach nao
trén thudc chinh va thude phu tring nhau thi vach chia trén thudc chinh s& chi
cho ta s6 doc phan 1é trén thude phu.

Néi chung thude chinh cé gia tri chia d¢ 12 lmm. Gid tri chia cta thudc Ja
gid tri chia clia thude phu, gid tri nay phu thugc vao c¢iu tao cia tiing thude, co
- ban la 40 16n cia khoang chia va s& vach chia trén thude phu. Hinh 7.1 mo ta
cfiu tao cdc kiéu thude. Goi khoang chia trén thude chinh 12 a, néu mudn gii
tri chia d6 trén thude phuy la ¢ thi vach chia trén thude phuy s€ 1a n véi :

n=

o

B&i vay muén thude chinh ¢6 a = Imm;, néu thude phu ¢6 n = 20 vach thi
gid tri chia d6 cla thude ¢ = -E = — = (,05(mm). Trén hinh 7.1¢, d, e 14 céu
tao cla thude phu ¢6 ¢ = 0,1 mm, ¢ = 0,05 mm, ¢ = 0,02 mm. Gia tri doc s6

trén hinh 7.1b 142 63,6 mm.
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- D& doc s6 dé dang, chuyén vi cta thudc dong cé thé thong qua bd truyén
thanh rang bdnh rang lam quay kim chi thi clia ddng hé trén bang chia véi
Khodng chia 16n. Loai thuéc cip ¢6 déng hé niy c6 thé ¢b gid tri chia dén 0,01
mm. Chuyén vi clia thudc déng cé thé dua vao bo dém co khi dé tao ra thudc
cap hién s6 co khi. Ngoai ra ngudi ta con tao ra loai thudc cap hodc thudc do
cao hién s6 ki€u dién ur bing cach gan thang chia chinh trén thuéc tinh, ddu
doc trén thude dong. Loai thudc nay 6 thé gin vdi cdc bo x 1§ dién tir d€ cho
ngay két qua do. Gi4 tri chia cla thuSc nay dén 0,01 mm.

|_Fa )
[k ]
===
a)
Béng.chia chinh

7

0 / 0,tmm

Du xich

8- GTDSLG

b)

10

Hinhk 7.1.

a : khodng chia trén thudc chinh
a’ : khoang chia trén thudc phu c6 k = 1

a’* khoang chia trén thuéc phu c6 k = 2

T T T T T T
01234567891
AR IR S B R

0 9 1':}

!‘ITTilIlI[ITITI11I.IIi

25 50 75
d)
0 10 20 30 40 50 60 70 &0 90 1

8}

Cdu tao cha thude phy
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Hinh 7.2. Cic loai thude do

a, b, ¢ : Céc loai thuée cap thong thubng
d : Thudc cip do siu

e : Thuéce do cao

f : Thude cap déng ho

g : Thudc cap hién s6 dién tir

5 4

d)
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7.2. DUNG CU DO KIEU PANME

Dung cu do kiéu
panme & loai dung cu
do ¢é dung bd truyén
vit — dai &c d€ tao chuyén
dong do. Pdu do dong
duge gan véi truc vit va
dai Gc gidn voi gid b
dinh. Théng thuong budce
ren vit p=0,5 mm.

Trong hinh 7.3, 3 la
truc vit mang ddu do
dong. Khi xoay ndm
vin, trgc vit s& vira
guay vira tinh tién,
Chuyén vi cha ddu do Hinh 7.3. Dung cu do kiu panme
duge doc nhd bo dy ! - Cid 2-DPindocs din!i, 3 — Truc vit, 4 — Bac, 5 ~ Dai dc,
Xl'C.h Vbr;g Thude éhl’nh 6 — Bac du xich, 7 - Bac nam vin, 8 - Nidm vin, 9 — Chét cée,

N ' 10 - Ld %0, 11 - Vit ham, 12 — Chdt ham, 13 - Khda him
gom 2 thang chia cé

gid tri chia | mm d4t so le 0,5 mm trén tang chia gin véi gid 1, thude phu 13
mot thang chia trdn trén bac 6. Khi xoay nim 8 truc vit s& quay va tinh tién,
ddng th&i bac 6 cling quay va tinh tién theo. Mép con ciia bac chia 6 s& Ia vat
chi thi cho phén doc tho d&n 0,5 mm, con vach ngang trén thude chinh sé& chi
cho ta phan s& doc 1€ trén bac chia 6.

Cén chd ¥ : Trong ndm van 8 c6 co c&u céc d€ ddm bao luc do cho dung
cu. Khi 4p luc do da du, céc s€ trugt. Khong cho phép xoay bac 6 khi do vi s&
1am tang 4p lyc do, néu van qui c thé 1am bac 6 xoay twong d6i véi truc vit
lam sai két qua do va sai diém “0” cha dung cu.

Gid tri chia d¢ cia panme phu thudc vao budc ren vit, dudng kinh tang
chia va s& vach chia trén bac 2 :

c= % ; v@i p 1a budc ren, n 12 s6 vach
Khoang chia clia thudc phu la a
a= % ; v&i d ta duong kinh tang chia
Khi tang d, tang s6 vach n, gia tri chia s& nho di. Thong thudng ding p=0,5,
n=350sécdc=001 mm.
Véi kifu két cfu nidy thudng chi ding ¢ = 0,01 mm, khi tang d c6 thé
dung ¢ = 0,005 mm.
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Hinh 7 4. Céc loai panme

& — Panme do tdm méng, b — Panme do ring, ¢ - Panme do ren,
d - Panme do chiéu day thinh Ong, e = Panme do sau, f - Panme do 16




Céc dung cu do kiéu panme nhu ; panme thudng loai do ngoai va do trong,
panme do rang, panme do ren, panme do sau, panme do chiéu day thanh 8ng...
Hinh 7.4 mo6 t4 céc loai panme do.

Dé& giam sai s6 tich iy cia truyén déng ren vit, panme chi ding hanh trinh
han ché 1a 25 mm. Vi thé mbi panme chi ¢& mdt pham vi do xdc dinh, vi du :
0 - 25, 25 - 50, 50 -~ 75... chi cho phép hoat déng trong pham vi dd ghi trén
gia. Ngoai kifu doc s& theo du xich vdng, panme ciing c6 loai doc s6 theo
kiéu hién s co khi hodc dién tir.

Dé nang cao d6 chinh x4c clia panme ngudi ta ding loai panme déng hd
nhyr hinh 7.5. Trong d6 truc panme gén v&i ddu do ban dong 7. Ddu do ndy
duge diéu chinh trén phin nguyén cua kich thude do, phédn 1€ cha kich thude
dugc doc nhd déng hd, Chuyén vi clha ddu do dong 2 thong qua bo truyén
ddn ~ bdnh rang dugc kim chi ra trén bang 11. Két cfu nay c6 gid tri chia
¢ = 0,002 mm.

- ﬂ"’ﬂ,‘ﬁw/%’//'
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Hink 7.5. Cdu tao Mme ddng hé

1 —Gid; 2 ~ Ddu do dong ; 3 ~ Pon by ; 4 — Oc ciu ndng ha ddu do ;
5 — Khéa hiéim ; 6 - Pai 6¢ diéu chinh ; 7 - Truc vit ; 8 ~ Bac du xich ;
9 — Tang chia ; 13 — Kim chi thi ; 11 ~ Bdng chia ; 12 — Cung riing ;
13 - Niit chinh luc do.
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7.3. PONG HO SO

Déng hé so 1a dung cu chi thi thong dung duoc ding trong cdc gd lip do
ludng kiém tra dé chi ra céc sai léch khi do.

Véi nguyén tic cdu tao khéc nhau, déng hé so ¢6 thé c6 do chinh xdc chi
thi khdc nhau.

Hinh 7.6a mé ta nguyén tdc lam viéc clia déng hé so cé gi4 tri chia 0,01
mm. Truc do 1 mang thanh rang. Khi kich thudc do thay déi, truc do chuyén
vi lam quay banh ring Z,, banh rang nay lip ¢6 dinh déng truc véi binh ring
Zs lam bdnh rang nay quay, banh rang Z; an khép véi bdnh rang Z, lam Z,
quay. Kim chi thi R gin trén truc banh riing Z, s& quay va chi thi chuyén vi
trén bang chia 3. Trong hinh 7.6a, banh ring Z, dudi tic dung cia day 1o xo
xoin 4 1am cho ca bo truyén ti€p xiic mot bén 6n dinh ngay ca khi truc do [én
hodc xudng. Lo xo 2 dung gay 4p luc do. Hinh 7.6b la két cdu cha loai déng
hé 0,01mm théng dung.

. {
N
3 —— &

AN NN NN L 26

Hinh 7.6. Céu tao va nguyén tde lam viée ciia déng hé so
Hinh 7.6b : | ~ Tryc do ;2 -~ Lo x0; 3 — V& ; 4 - Niip; 5 ~ Truc ring ; 6 ~ Bénh rang ;
7 - Bdnh ring téc ; B - Déy téc : 9 ~ 10—~ Bac dfin : 11 - Bac mang bang chia

Déng hé so theo nguyén tic niay ¢ giﬁ tri chia 0,01 mm v6i pham vi do
0-2,0-5v20- 10 mm c6 dudng kinh lip (s6 10) 8.

Mu6n mé& rong pham vi do ciia d6ng ho so dé c6 thé diing do theo phuong
phdp tuyét d6i ngud¥ ts cén thay déi két cdu clia 1d xo 2 sao cho 4p luc do it
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thay ddi trong su6t ca hanh trinh do 16n. Pham vi do clia déng hé ¢6 thé 1a :
0-20,0-50,0- 100 mm v6i ¢ = 0,01 mm, véi dudng kinh ldp 8.

Trong xu th€ phét trién mdi, dé don gidn va nang cao d¢ chinh xéc do,
ngudi ta don gian héa dén (6i thiéu két cdu truyén va khuéch dai chuyén vi,
két hgp véi phuong phédp chia nhd chuyén vi bing cdc vi mach dién ur tao ra
céc déng hd so kiéu hién s6 dién 1lr. Nguyén tic co ban 12 thuée kinh chudn
duge gén trén truc do, ddu doc dién tir duge gin trén vo ¢d dinh clia déng hé.
Phuong dn thi€t k€ méi nay lam cho dung cu do ¢6 két cdu don gidn, nhd gon,
¢6 kha nang dat d6 chinh xdc cao,

S A

AN

oy

D]

2
ez

SRR LY

g e = = l =
A a8 e
e
e
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—
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a) b)

Hinh 7.7. C&utao v nguyén tic lim viéc cia d6ng hé so kiéu hién s6 dién 1l
Hinh 7.7b: 1 - Cung rang ; 2 — T&m mang chét ; 3 — Day t6c ; 4 — Kim chi thj ; 5 - Don bdy :
6 — Phén tru lip ; 8 — Khung chit € ; 9 ~ Bénh rang ; 10 - Bing chia.

D€ nang cao do chinh xdc chi thi ctia dong hd, ngudi ta két hgp bo truyén
don — banh rang nhu so db hinh 7.7.

Hinh 7.7a 12 so d6 nguyén tic lam viéc :

Su thay déi ciia kich thuée do 1am truc do 6 chuyén vi. Khung chit C 1ap
trén truc do s€ truyén chuyén vi sang don 10 lam don nay quay. Ddn 10 quay
s€ gat vao chét ¢f dinh trén tdm 11, Tdm 11 [dp ¢6 dinh v6i cung rang 14 quay
quanh tam 12. Cung rang 14 truyén chuyén vi sang banh riang 15. Kim 16 gin
trén truc bénh rang 15 nén kim s& quay theo banh rang 15 chi cho ta lugng
chuyén vi ctia truc do v6i do khuéch dai 200 — 1000 14n. Gi4 tri chia c6 thé dat
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0,005 - 0,002 hoac 0,001 mm. Hinh 7.7b 13 mot loai két ciu cla loai dong hd,
v6i dudng kinh ldp (s6 6) 12 $8.

PDé dam bdo do chinh x4c khi do, dung cu do c6 két hgp bo truyén don —
bénh riang chi diing trong mién do hep.

Hinh 7.8 mé ta nguyén tic lam viéc cha toai déng hé do chuyén dung cho
cdc chuyén vi nhod & céc vi tri kho do, trong khong gian han ché, vi du : do d¢
dao mat ddu, do do ddo hudng kinh mat trong nhv do 4o ddo 16 con trong tryc
chinh cla mdy tién véi tam chudn, do song song ciia ranh hep... Déng hé nay
cOn mang tén déng hé mit ddu. Dic diém chinh cla loai dong hé nay I3
phuong chuyén vi cha ddu do vuéng goc véi phuong g4 ciia déng hé. Chuyén
vi do bi€n thanh chuyén vi quay cda ddu do vi th€ dé ddm bédo do chinh xdc
do, chi cho phép dung cu do trong mién do hep véi ty s6 truyén k = 100, gid
tri chia ¢ = 0,01 mm.,

S

Hinh 7.8

Dé thusn lgi cho viéc do & nhitng vi tri do khéc nhau, ngudi ta thiét k€ co
cu ddi phuong 4p luc do. Chét s6 2 ding ddi phuong 4p luc do. DBE dé phong
qué tai trong lic diéu chinh hoic khi do, dduv do | lip sit v6i chét dung lam
truc quay theo kiéu ldp dan hdi. Khi bi qué tai ddu do s& trugt tron quanh tryc,
khéng gy 16n hai cho co c4u truyén dong trong dung cu.
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7.4. CAC MAY PO CHUYEN VI

Mdy do chuyén vi 12 tén chung goi cho loai thi€t bj do gém déng hé do
chuyén vi chinh xdc véi dudng kinh lip 28, lip trén gid do c6 d€ do 6n dinh,
thudsng thit k& dudi dang dé ban,

Hinh 7.9 m6 ta dung cu do c6 d¢ chinh xdc cao dung nguyén tic chuyén
déi kiéu day xofn. Day xodn 6 1a mot bang 1d xo mdng v6i gée xodn ban ddu
khoang 300" + 4000°. Khi kich thudc chi tiét thay déi, truc do 7 s& chuyén vi.
Chuyén vi clia truc 7 s& 1lam cho don bdy dan héi 4 v6i thanh gidng 5 quay,
lam cho ddu kep ciia day 10 xo chuyén vi. Khi day xodn bi kéo do ddu kep
chuyén vi, phdn trung hda ciia day c6 gin kim sé bi quay di mot gée tirong
Gng trén bing chia. K&t c&u, chit lugng day va géc xoén ban diu cla day xoén

s€ cho ta d§ nhay khic
nhau cia dung cu tr
100 + 10000 l4n. Déng
hé day xodn goi chung
12 Microcator, ¢6 chi
thi kim, gi4 tri chia tir
0,01 + 0,0001 mm, ¢6
k&t cdu gon dep va do
6n dinh cao.

Dua trén nguyén
tic cla loai déng hé
ndy ngudi ta thiét k&
két hop vé6i nguyén tic
guong quay, c6 chi thi
quang hoc tao ra loai
déng hé do mang tén
Opticator, ¢6 ty sé
truyén 16n va kich
thuée nhéd gon hon.

Cén chi y : Khong
ding loai dung cu do
dung ddy xodn trong
diéu kién rung dong.

Hinh 7.11 mod ta
nguyén tic lam viéc
cia dung cu do ung
dung nguyén tic tu
chudn 4nh sdng mang
tén optimet.
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Hinh 7.9. Dung cu do ¢6 4§ chinh xdc cao
1 - Bac chinh luc do ; 2~ Lo xo; 3 —Tru lip;
4 — Don bily dan héi : 5 — Thanh giding ; 6 — Day 15 xo xoén ;
7 - Tryc do ; 8 — Bo phan diéu chinh ring : 9 — O dan héi ;
10 - Don ning ha ddu do ; 11 — Vit chinh “0”.
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Noi dung co ban ciia nguyén tic tu chudn 4nh sdng nhu hinh 7.10 mé6 ta :
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Hinh 7.10. So 48 biéu dién nguyén tic ur chufin 4nh sang

Trong mot hé quang hoc gdm ngudn séng S chi€u sdng mot thiu kinh TK
c6 tiéu cy 12 f, 16i mot guong phing G.

a) N&€u ngudn sdng S tring vdi tiéu di€m F, guong dit vuéng gée véi truc
quang, anh clia nguén sdng S s& trd vé 13 S’ trung véi tiéu diém F va ngudn S.

b) N&u nguén sdng S tring véi tiu di€ém F, guong dat nghiéng véi truc
quang mét géc o, tia phan xa s& léch di géc 2¢, anh S’ s& néim trén tiéu dién
ciia TK, cdch S mot khodng t = f tg2¢. V§i o nhé tg2a = 2a nén t = 2f .

c¢) Né&u S diit cich xa F mét doan trén tiéu dién cia TK, G dat vuéng goc
v6i truc quang, anh S’ cla S trd lai ném trén tiéu dién va d6i xing véi S. Doan
S’F=-b. '
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Hinh 7.11. Cfu tao optimet
a — Sa 46 quang clia 6ng optimet 3 b — K&t cfiu 6ng optimet §
¢ — Optimet ding 3 d — Optimet ngang

139



Dung cu do duge goi 1a 6ng optimet, duge lap rén gid do nhu hinh 7.11
mo ta. Khi kich thude do thay d6i, gdy chuyén vi S cho ddu do lam guong quay
di mot gée o lam cho anh béng chia chuyén dich doan t = 2fc.. Trén 6ng optimet
kinh chudn khiic vach bing chia do dat tai tiéu diém clia vat kinh bén phia phai
clia kich chudn dugce chidu sang. Anh ctia bang chia duge guong phan xa trd lai
lat sang phia trdi clia kinh chudn, tai day cé khic vach chudn ¢6 dinh. Chuyén
vi S doc duge véi d khu&ch dai 1000 ldn. Gia tri chia d6 ¢ = 0,001 mm.

Ty s6 truyén cla he¢ k = %f , V@i a la khoang cdch tir tam quay cua guong
dén tam truc do, f 1A tiéu cu cha TK.

Déng hé do kiéu optimet thuding ding ty s6 truyén k 12 1000 ldn, pham vi
do £ 0,1 mm véi két cdu nho gon.

Dé tang cao do khuéch dai ngudi ta tang thém mot ldn phén xa cua tia
phén xa tir guong quay. Géc léch ciia tia phin xa va tia 16i 1a 4 va chuyén vi
& dédu ra s€ 1a t = 4fa va ¢6 thé ¢6 do khuéch dai k = 2000 + 10000 14n. Khi d6
dung cu c6 tén 12 optimet siéu cdp.
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Hinh 7.12. Cdu tao mdy Abbe ding
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Péng hé, do ki€u optimet ngoai viéc ldp trén cdc thigt bi do dé ban nhu
optimet diéng hoéic ndm ngang né con duge ding nhu mot dung cu do chinh
x4c lap trén cdc gd 13p do ludng hodc cdc may do chifu dai.

Hinh 7.12 mé ta nguyén tic 1am viéc cla mdy do chiéu dai kiéu ding
mang tén may Abbe ding. Yéu 8 co ban 12 thudce kich chudn 1 chia d | mm
duge gin gita truc do goi 12 thé Abbe. Khi kich thudc thay d6i, thé Abbe dich
chuyén, Chuyén vi clia thé Abbe doc dugc nh& kinh hién vi doc s6. Pittong 2
chay trong xilanh ddu 3 nham céan bing khéi lugng vdi thé Abbe ding can diu
cho chuyén dong clia thé Abbe, tranh gay xung dong.

Hinh 7.13 mo6 td két cau cha mdy do. Thudc chudn vdi pham vi do
0.100 mm chia 46 1 mm dugc ldp giita thé Abbe. Chuyén vi ciia ddu do 5 1am
cho thudc chudn dich chuyén.

Toa do do duge doc nhd hién vi dgc s6 ¢6 du xich xodn vdi gid tri chia d9
0,001 mm nhu hinh 7.14 m6 ta. Anh cia thuée chinh chia d6 1 mm dugc tao
1én man anh 14 kinh chudn s6 7. Kinh chuin nay khic vach xodn kép Acsimet
v@i buée 1a 0,1 mm, lap trong vanh ring 5 vi xoay tron duge nhd xoay nim
van | va bdnh rang 2. Phén gita cha kinh chuén 7 ¢6 khic bang chia cé gid tri
chia 0,001 mm. Kinh chudn 9 ndm 4p s4t kinh chuédn 7, chia d6 0,1 mm duoc
14p c6 dinh véi gid.

Dé doc toa do di€m do, xoay niim vin 1 dé€n khi vach milimet clia thudc
chinh ndm lot giita 2 vach xodn kép, ti€n hanh doc phin nguyén trén vach
milimet, phin 1& san ddu phay 1a& tén vach chia trén thang chia 0,1 mm
ctia kinh chufin 9 ndm s4t vach milimet. Mdi tén clia thang chia 0,1 mm s& chi
cho ta tri s6 thi¥ 2 va thit 3 sau d4u phay ¢d th& nguyén 1a pm. Vi du trén hinh
7.14 tri s6 doc 14 46,362 mm.

Ap luc do duge diéu chinh nhd céc d6i trong 10, 11 (h.7.13). Uu diém néi
bat cia mdy do 1a ¢ thé do tuyét d6i vai hanh trinh do 100 mm ma 4p luc do
r4t &n dinh, khong thay déi. '

Miy do Abbe diing dimg ma s4t 1an trong khau din hudng nén van hanh
rdt tron nhe, én dinh va dat d6 chinh x4c cao.

Ngoii loai mdy do ddng can diu trong ddu do cho thé Abbe, con c6 loai
mdy ding cin dju kiéu con ving va tao 4p luc do bing 15 xo. Kiéu k&t cfu nay
nhd gon nhung thé Abbe chuyén dong ichong &m, ¢6 xung luc khi tiép xiic va
khong trdnh khdi dp luc do bi thay déi trong hanh trink do 16n.
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Hinh 7.13. C4u tao may do
1-Dé&;2-Bando; 3~ Pindng ; 4 — Xilanh déu ; 5 - Pdu do ; 6 — Thé Abbe ;

10, 11 - D61 trong bi ;

7 = Thj kinh ; 8, 9 = Cir cflu han ché ving lam viéc ;

13 - Banh dai ; 14 - Dén

12 - Day dai ;
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48,362mm

Hinh 7.14. C4u wo du xich xoén

7.5. KINH HIEN VI PO LUONG

Kinh hién vi do ludmg 12 loai thiét bi do k&t hop hai hé théng : Hé théng I
12 hé hién vi ding Khuéch dai anh chi tiét do, tao didu kién ngdm chuédn chinh
x4c toa do do. He théng I1 1 hé théng do ludng ding dé xédc dinh toa do diém
do. Ty theo d¢ chinh xéc yéu cdu mi hé théng do cé thé 1a thudn co khi, he
hién vi doc s6 quang hoc hofc ding ddu doc dign tif hién s6.

Kinh hién vi do ludng thudng duge ding dé€ do cédc chi ti€t nho, dé bién
dang, cdc chi ti&t ¢6 hinh dang phic tap. Phuong phédp do trén kinh hién vi do
ludng 12 phuong phdp do toa do. Thong thudng kinh hién vi do ludng duge
thi€t k& hé do 2 toa d6 vudng géc vi hé do géc kiéu doc cuc. Nhém kinh hién
vi do ludng g6ém kinh hién vi dung cu loai nhd, kinh hién vi dyng cu loai 16n
va kinh hién vi dung cu van nang.

Hinh 7.15 mo t4 so d8 quang hoc clia kinh hién vi dung cu loai lén.
Anh séng tit nguén qua phin loc mau, qua chin sing 2 va chi€u sang chi tiét
dat trén ban chi ti€t 4. V4t kinh 5 tao anh chi ti€t trén man anh s§ 7, dat
tai tiu dién cta thi kinh 8 132 mot kinh chudn gém 2 phin : & giita 13 kinh
chudn mang vach chudn chif thap, bén ngoai 14 mot vanh kinh chudn mang
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bang chia do 1°. Tir thi kinh 8
ta ¢6 thé quan sdt anh chi tiét va
vi tri ngdm chudn, Thi kinh 9
ding dé doc s0 toa do géc cla
chi tiét,

Hinh 7.16 mo ta két cdu cla
kinh hién vi dung cu loai 1dn.
Chi tiét do dat trén ban 1. Nang
ha ddu hién vi dén khi nhin thay

Iy e

rd nét anh cha chi tiél trong thi 5 i
kinh. Diéu chinh vi tri ngdm . { @55
chudn clia dnh nh& cip panme 2 _'

véi d6 chinh xdc dén 0,005 mm. —mm"
Ban do 1 dugc ldp trong vanh s A

1
rang 3, ¢6 thé quay 360° nhd ;/:) El N y
ndm vin 4. Khi do géc rén may I

do ¢6 thé do theo 2 cich : xoay ’
vach chudn dén hai canh cin Hinh 7.15. So d6 quang hoc ctia kinh hién vi

do, doc s& toa do do trén thi

kinh doc s6 hoac dé vach chuén

diéng yén, xoay nidm vin 4 d€ canh cdn do ldn lugt tiép xiic vach chudn, toa do
do s& duge doc trén mam chia d¢ 1dp trén ban xoay 3 mang chi tiét.

M4y do nay con c6 g4 chéng tam ldp chéng 1én ban lam viéc ding dé€ do
cdc chi tiét cdn chOng tam khi do, vi du chi tiét ren. Khi do céc chi 1iét cé géc
xodn nhu chi ti€t ren vit, ddu hién vi cdn phai nghiéng di mot géc bing gbec
xoén vit nhd ndm vén 5.

Vong 6 ding d€ diéu chinh cutng d6 sdng tuy theo do 16n cla kich thudc
¢hi ti€l cin do.

Hinh 7.17 la s d6 quang hoc. Hinh 7,18 12 két cdu cha kinh hién vi dung
cu van niang, Phuong ph4p do trén kinh hién vi van ning tvong ty nhu vé6i kinh
hién vi dung cu loai 16n. Viéc do chiéu dai trén hai phuong vudng goéc cua
kinh hién vi van nang dugc thuc hién nhanh chéng, nhe nhang nhd dan trugt
bing 6 bi. Khi dich chuyén thé c6 thé ddy than truot dé dang bang tay. Dich
chinh chinh xdc bing panme diéu chinh s& | thuc hién sau khi khéa ham than
trugt bing khéa 2.
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Hinh 7.17. So d6 quang hoc Kinh hién vi van nang

Thén trugt doc s6 3 twa trén 4 & bi s6 4, than trugt ngang tya trén 2 § bi s6
5 chay trén 2 s6ng trugt s6 6 bﬁng tu trong cia ching, bdi vay khi ding méy
khong cho phép ty tua hay dﬁy vdo than trugt s& lam sai léch vi trf 1am viéce
ding. Hon nira céin rft chd ¢ khi L’ip'dat mdy phai diéu chinh cho bot thing
bing clia mdy & vi trf chudn.

Trén kinh hién vi van nang 6 ldp hai u tdm c6 thé thay d6i vi trf I6n nhd
dich chuyén y tam v thay d8i khoang céch chéng tam nhd dich chuyén 2 truc
tam. My ¢6 nhiéu 46 gé do phitc tap vi th€ c6 thé do géc phing nhu kinh hién
vi dung cu 16n, ¢6 thé do géc khong gian nhé u do géc, c6 thé do chuyén vi
dai vé&i hanh trinh do 16n 0 — 100 mm trén phuong trugt ngang va 0 — 200 mm
trén phuong trugt doc. Doc s6 toa d¢ theo phwong phdp du xich xodn nhd kinh
hién vi doc s6 nhur hinh 7+14 véi gid tri chia do ¢ = 0,001 mm,
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Kinh hién vi dung cy van ning th&€ hé méi ¢6 man hinh dé quan sit anh
chi ti€t ngdm chudn d& dang hon. Ngodi ra viéc doc toa 46 dugc thuc hién
bing d4u doc dién tir hién s6. Vé6i thiét bi c6 ddu doc dién tir ngudi ta c6 thé
ndi ghép v6i mdy tinh dé€ xir 1y cdc phép do phitc tap.

7.6. MAY CHIEU HINH

Hinh 7.19 1a so dé quang hoc cha m&y chigu hinh, Anh sing tt ngudn qua
6ng tu quang s6 1 tao ra chiim sdng song song chi ti€t do dat trén ban 2. Anh
séng bi guong 3 bé gdp di vdo hudng clia s8 clia mdy. Vat kinh 4 tao anh chi
tiét 1én man 5 sau khi &nh séng qua ling kinh 6, gvong phan xa 7. Trén man
dnh 5 cé khéc vach chudn chif thap diing dé ngdm chuén diém do. Ty theo do
khuéch dai yéu cdu ma ngudi ta chon vat kinh 4, ¢6 3 vat kinh v6i 36 khuéch
dai 10x, 20x vd 50x. Cén phai chon tu guang phi hop véi do khuéch dai,
ngudi ta ¢6 ghi sin tri s6 d6 khuéch dai phil hgp ngay trén vo tu quang.

4
5
T
; 5
i
|
:
i
| S 1

Hinh 7.19. So 46 quang hoc mdy chigu hinh

Ngoai phuong phép chi€u thuén nhu hinh 7.19, miy chigu hinh con c6 th8
lam viéc theo phuong phdp chi€u bén nhu hinh 7.21 pht hgp véi cdc yén céu
do khéc nhau.
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Hinh 7.20. So d6 quang hoc Hink 7.21. So d6 quang hoc
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Hinh 7.22. Cfiu tao ban do
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Khi ti€n hanh do trén m4y, chi ti€t dugc dé trén ban do Gng vdi so d6 do
7.19 va 7.21 va duge gd trén g4 chdng tam 14p trén ban do véi so 46 7.20. Nang
ha ban do dé€n khi anh chi ti€t hien rd trén man anh 5.

Ban do ¢é 2 panme do 1 va 2 dé diéu chinh vi trf diém do theo 2 phuong
vubng géc. Ngoai ra ban do con ¢6 ban xoay chia do 1° doc s& bang du xich 3
nhy hinh 7.22. Hanh trinh do cua 2 panme dugc ndi dai bing tdm can miu sd
4 ¢6 kich thude 25, 50, 75, 100 mm tuy theo kich thude do yéu cdu. Mdy do
ndy thudng duge diing dé€ do cédc chi 1iét nhd, khé do, cdc bién dang phic tap
theo phuong phdp toa d9 hodc so sdnh t8ng hop chi 1iét ¢ bién dang dinh
trudc v6i ban v& chi tiét miu ¢ cling do khuéch dai. Phuong phdp do nay dac
biét thich hgp vé6i cdc san phdm dé bign dang, dé v3, khé do.

7.7. MAY PO TOA PO

Mady do toa d6 12 tén goi chung cho loai thi€t bj do van nang c6 thé thuc
hién viéc do céc thong s6 hinh hoc theo phuong phdp toa do. Thong s6 cdn do
dugce tinh tir cdc toa do diém do. Ty theo thong s& cdn do va cich ldy wa do
diém do ma viéc tinh todn c6 mifc d6 phic tap khdc nhau. Boi vay dé d& dang
cho viéc tinh todn két qua do mdy do toa dd thudng kém theo may tinh ¢é
phdn mém thi&t k€ trudc cho timg loai thong s6 cdn do. Ngoai ra tdy theo miic
do hién dai clia may n6 ¢é thé duge din dong ddu do bing tay hay tu dong.
V6i cdc mdy loai ¢6 din dong tu dong cb thé 1p mot chuong trinh ding diéu
chinh diém do 13p lai cho cdc chi tiét cling loai.

M4y do toa d¢ thudng 1a mdy do ¢é 3 phuong chuyén vi do X, Y, Z nhu
hinh 7.23 mo t4. Ban do 14 duge ldp trén d€ 15. Trén ban do ¢6 lip thude kinh
va ddu doc 16 dé€ doc toa 40 theo phuong Y, ddn dong ddu doc theo phuong Y
1a moto 8, Xe 56 7 trugt theo truc Y mang ddu doc 16 dé doc toa do theo
phuong Y. Trén cdu X l4p trén xe 7 c6 gin thudc kinh va ddu doc toa do theo
phuong X. P4u doc 19 gén trén xe 5 duge dan dong nhd méts 6. Xe 5 mang 2
8ng réng diing din trugt ddu do theo phuong Z. Pdu do dugc gan trén gid ddu
do 17 1ap trén than trugt theo phuong Z. Khi ddu do dwgc diéu chinh dén mot
di€m do nao 46 thi 3 ddu doc s& cho ta biét 3 toa 4o X, Y, Z tuong dng véi do
chinh xéc téi 0,1 um.

Loai mdy do nhu hinh 7.23 chuyén vi rit ém nhe nhd diing din trugt trén
dém kh{ nén. D€ két qua do tin cay, dp suat khi nén cén dugc bio dar nhu
diéu kién k¥ thuat clla mdy 43 ghi nhiim dam bao dém khi d 4p suft v lam
viéc 8n dinh.
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1.Métd truc Z

23.Thidtké truc Z

| e

. 2Truerdng — ===

22 DAu doc
3.061 trong — QUW|_—  trentryc 2
4.Phan b8 cac 21.Céc 8ng khi
5.Xe chd trén 20.Cau X
trye X

19.048u doc
—  tréntryc X

___ 18.Dai dén
truc X
7.Xe ché trén
truc Y El 17.D4u do
8.Motor truc Y 16.D4u doc

trén truc Y

15.Nén (48)

14.Ban CMM

g ’ 3 13.G&i gidm chén
.\/ 12.Van an toan
" J

10.V3 boc dubi nén
11.Van diéu k \

hién
Hinh 7.23. Ciu tao miy do toa d¢
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Loai mdy 3 toa d0 didn truvgt bing tay, van hanh don gian, nhe nhang do
diing din trugt bi, 46 chinh xdc thap hon.

Tuy theo muc dich st dung mdy do tea do c6 thé bd sung cdc chuyén vi
quay quanh tryc nao dé.

M4y do 3 toa 46 ¢6 pham vi do 16n. N6 c6 kha nang do céc thong s8 phéi
hgp trén mot chi tigt. Vi du : nhu hinh 7.24, sau mét s6 di€ém do, thudng 14y 3
diém, trén mit A m4y ghi nhan vi tri mat A, sau mot s§ diém do trén mat try
B, thudmg 15y 6 di€m trén 2 tiét dién, méy tinh c6 thé cho ta k&t qui do do
khong vudng géc clia A véi tam B, d tru cia B...

5(8)

A./

5(g)
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Hink 7.24

Diac biét mdy c6 thé cho phép do céc chi tiét ¢6 bien dang phic tap, cic
bé mat khong gian, vi du b mit khudna miu, cdch xody chan vit, mui xe 6t0...
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CHUONG 8

PHUGNG PHAP PO
CAC THONG SO HINH HOC
TRONG CHE TAO CO KHI

8.1. PHUONG PHAP PO b0 DAI

Do d6 dai uc 1 do kich thude thing, vf du nhu dudng kinh, chiéu cao,
chiéu dai, chiéu day...

Cé thé do d¢ dai theo 3 phuong phép :

8.1.1. Phudng phap do mot tiép diém

Trong phuong phip ndy, ddu do ti€p xic v6i bé mit do timg diém mot. Ty
toa d6 céc diém do ngudi ta tinh duge kich thudc cdn do. Tuy theo cich dat
c4c diém do ma céng thifc tinh todn két qua
do c6 khdc nhau. Do phép do quan hé véi cac
toa d6 diém do ma phuong phip do mot tiép
diém cdn goi 12 phuong phép do toa do,

Vi du : Khi do 18 nhu hinh 8.1 ngudi ta -
kep chi ti€t do 1&n ban do, ddu do bi gin trén
than trugt clia may do 1dn luogt ti€p xic tai A
vi B, Tai A, B ta doc duge trén may toa do

diém ti€p xdc : X, va Xp,

D= XA - XB +d
vdi d 12 dudng kinh bi. Hinh 8.1

Tuy theo s6 toa do cha mdy c6 ma kha ning do Iudng cdc thong s6 cla né
ciing cang ting. C6 thé c6 cdc mdy toa do do mot, hai, ba hay nim toa do.

8.1.2. Phuong phap do hai tiép diém

Trong phuong phép ndy dung cu do ti€p xdc vdi bé mit chi ti€t do tai it
nhét hai diém ndm trén phueong bién thién cha kich thuéc do.

154



Nhu hinh 8.2 mé t3, MC Ia mit chudn gén vei
ban do, MD 12 mat do gén vdi ddu do dong. Chi tiét
do tigp xiic v6i MP va MC tai hai difm A va B. // 13
phuong bién thién cta kich thude do. Dé phép do '
dugce chinh xdc, yéu cdu mét do phéi song song vai a E
mat chuén va vubng géc vdi /.

MD
Pé gidm sai 56 do mit chufn khong song song
v6i mat do ngudi ta bo tri thém diém ty phy C nhim c
13m cho 1i€p diém do 6n dinh va thyc hién phuong \ ’
phép do so sénh véi chi tiét miu ¢6 hinh dang gdn
gidng vai chi tigt do. . NG

8.1.3. Phuong phap do ba tiép diém

Hinh 8.3 mo ta p?lucmg phé-p do ba tiép d}ém, Hink 8.2. Phuong phép
trong d¢ dung cu do ti€p xic v6t bé mat chi tigt do do hai ti€p diém
trén ba diém, trong dé ¢6 hai diém khong ndm trén
phuong bién thién cia kich thude do.

Hinh 8.3. Phwong phip do ba ti&p difm

So 46 a goi 12 so d6 do ba ti&p diém khong ciing phia. Su d6 b 14 so dé do
ba tiép diém cling phia,

Phuong phip do ba tiép diém bét buge phai do so sanh véi miu do :
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D = D +———
+1

sin —
2
Trong dé Ah 1 chuyén vi clia ddu do so véi diém chinh “0” ; & 12 g6c V.
D4u + khi do theo so d6 a, dfiu — khi do theo so 46 b.

Phwong phép do ba 1i€p diém kiéu a thudng ddng cho nhimg sdn phdm do
d6 chinh xdc cao vdi kich thuéc khong 16n 14m. So 46 b thudng ding cho céc
san phdm dang gia cong hoic chi ti&t qué 16n, ning. Ngodi ra phuong phép do
ndy dic biét hiéu qua khi do dudmg kinh clia cdc chi ti€t nhu then hoa, binh
rang, cic chi ti€t dang nhu dao phay tru, taro...

Ty theo s& rang cha chi ti€t 12 Z ma géc khdi V thay déi.

_iope  360°
a=180 =
Khi Z qu4 16n ngudi ta ding :
a= 18.00 -n 360°

v6in=1,3,57..khiZ1é;
n=2,4,6,8... khi Z chin.

8.2. PHUGNG PHAP PO GOC

8.2.1. Phugng phap do truc tiép kich thudc géc

Hinh 8.4 14 so dé do kich thudc géc
dua trén nguyén téc cha hé 10a 46 doc

cyc. Trong 46 m#t chudn OX, gén v6i
bang chia d¢, mat do OX quay quanh
tam O tring tam bang chia, Khi do, mat
chuin vad mit do kep ldy géc cén do.
Mit do OX néi v6i co c4u chi ra trj s6
goéc do. Cic thudc do gbéc thong dung
c6 dang nhv hinh 8.5. D& do géc c6 do o e
chinh x4c cao ngudi ta ding thi kinh do

géc gin trén kinh hién vi dung cu hodc

cdc may do géc chuyén ddng. Hinh 8.4

o~ e
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Hinh 8.5, Thute do trye 1iép

8.2.2. Phudng phéap do gian tiép kich thudc géc

Dua trén m6i quan hé giffa cdc yé&u t6
dai va gdc trong tam gidc ngudi ta thuc
hién phuong phip do géc gidn tiép.

Hinh 8.6 gidi thiéu phuong phdp do
géc cha 16 con bing bi cdu. Khi tha ldn

lugt 2 vién bi ¢ dudng kinh d; v dy vio
18, do dugc d9 cao tuong tng h; va hy cé

h
thé tinh dugc ’

(o = 0,1

8%=9,0;
hay :
' dy —dy 20
1
= 2 =

tga—h g, _@2=d) Shp-by

27 2 d, —d; Hink 8.6. Mo ta phuong phdp

do giin ti€p géc
nhd th€ c6 thé bi€t duge géc a.

Hinh 8.7 mo6 ta phuong phép do géc rinh mang cé bing con lan.

bé do géc o, ta ding 14m chin vA con lan dudng kinh d va miu ¢6 4o cao
H. Ding thudc do duge L, Ly, tacéd :
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tgoy =

L, -L,
L., K Xz
] e o
I BPSE :
3 H He
+ ‘ + :
LR rE T ——— ,
L, |
Hinh 8.7 Hinh 8.8

Hinh 8.8 mé ta cich do géc bang thudc sin theo phudng phdp do so sidnh,
Thuéc ¢6 khodng cach thm gifa 2 con lan 1a L, mot ddu dit trén mat chudn,

mot ddu dat wen miu H,,. Kich thude Hy duge tinh tir géc danh nghia a,.
H, =L sin a,

Sai léch géc do véi danh nghia duge tinh ra tir x5 va x4. Thong thudng sai
léch géc do duge tinh ra sai léch chuyén vi dai cho phép, khi kiém tra ngudi ta

chi so sdnh sai léch Ax = x, -~ x; v6i sai léch cho phép.

Phuong phdp do géc gidn ti€p rdt thuin loi, nhanh chéng va dat dd chinh
Xdc cao. '

8.3. PHUONG PHAP PO CAC THONG SO SAI SO HiNH DANG

8.3.1. Phuong phép do dd khdng tron

bo khong trdn hay 1a 4§ méo c6 cac dang nhur hinh 8.9.

1. C6é thé do d6 méo dang a hinh 8.9a theo phuong phap do 2 ti€p diém
nhy hinh 8.10. '

C6 th€ do trén 2 dudng kinh vudng géc, 3 dudng kinh cdch nhau 60° hoic
trén 4 dudng kinh cich nhau 45° hoic nhiéu hon nira.

Do méo duge tinh theo cong thitc :
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Ay = dmax ;dmin

V6i dpyay, dmin 12 tri s6 do 16n nhdt va nhé nhdt trong céc s6 do.

| _____ _______ | )
|

Hinh 8.9
a ; Dang méo 2 canh b : Dang méo 3 canh

dmax

B& mat thuc BE& miit ty thuyét

¢ : Dang méo nhidu canh (da canh)

1 1 1

1 o 4 !

i ) i 2 ; 2

2 -.‘2 -'-3 . -I-'3
3

] 2 1 2 { 4

1 1 1

a) &) c)

Hinh 8.10

Khi s dudng kinh do cang nhiéu k&t qua do cang chinh xdc,

Vi trudng hop 8.9b khi chi tiét bi méo nhung dudng kinh bing nhau theo
moi phuong nén khong thé 4p dung phuong phdp do di néu.

2. Po d¢ méo theo phwong phép do 3 ti€p diém : vdi trudng hgp b vac §
hinh 8.9 ngudi ta ding phuong phdp do nhu hinh 8.11.

Chi ti€t dugc dinh vi 4 bac ty do trén 2 khdi V ngdn vd mot bac chéng
dich doc truc. DPéng hé do dat d6i xitng vdi chudn do 1 kh&i V. Xoay chi tiét
1 vdng ta c6 duge gid tri doc trén dng hé X, VA X, DO méo duge tinh
theo cong thic :
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Hinh 8.11

X =~ Xmi
AM PPk 111: .4 min

l+1

. Q
Sll'l—z-
véi o 1a géc clia khéi V.

+ 1 sé& khdc nhau.

Khi gée a khdc nhau, tri s6 k =

sin e
2

8.3.2. Phuong phap do dd khéng tru

Sai léch d9 try Sai lech profin doc A D6 méo
Mt try thue Prafin thue Vang trdn thie
Sai =
léch
Gng | - b ¥4
hop
1 \
Mat tru ap Profin ap Mat try ndi tidp Vvang tran ap
dz D""“ Dmin
i
Sai i
léch :
thanh ;
phén d, “
Db cdn 6 phinh thit B6 cong true £6 méa
A= drd, A=t rdy, A =R i Ronin

Hinh 8.12. Phuong phép do cic dang sai léch
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Hinh 8.12 m6 ta céic dang sai l¢ch vé do tru. D6 kKhong tru 12 sai s&§ tdng
hop. Phuong phép phd thong dé ki€m tra 46 khong tru 12 do céc sai 1éch thanh
phin gém d¢ con, do phinh thit va dé cong truc.

1. Phuong phdp do dé cén

D6 con trong cAc chi tiét co khi dugc cho theo sai lech dudng kinh do trén
2 ti€t dién quy dinh goi 12 do con tuyét d6i.

Hinh 8.13. Phuong phip do 46 con

Hinh 5.13 mo t4 phuong phdp do do con chi tiét duge dinh vi trén 2 khdi
V ngin va mot di€m chéng dich doc truc. Sau khi do d; & ddu A, dugc gid tri
doc x,, ddo ddu B sang A do d,, dugc gi4 tri doc x,. Ty theo khdi V 12 dang
a hay b ma cong thic tinh c¢6 khdc nhau nhu da ghi dudi so dé.

Thong thudng 4o con duge do theo phuong phép 2 tiép di€m nhu trudng
hop a. Ddc bigt trong khi dang gia cong ngudi ta thudng ding phuong phip do
nay vdi dung cy do cdm tay tu dinh vi trén chi tiét.

2. Phuong phdp do d¢ bién thién duong kinh doc truc

Chi tiét ¢6 dudng kinh fhay d6i theo phuong truc s& Iam cho dudng sinh
chi ti€t khong thang. DO bién thién dudng kinh Ad = X, — Xpip> 90 théng
dudng sinh sé 1a :

X — Xmi
max min
A[S =

2
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Vi d a0 dgin 12 duding kinh 16n nhat va nho nhét trong cic s6 do.

Hinh 8.14 14 s¢ d6 do d¢ bién thién dudmg kinh doc tryc.

_____ -‘

A4 = Xy * Xan L\d:?f’ﬂ;u_'xm}
=X,,_,-X,,,,,, sin2.

2
2

+1

Ay

Hinh 8.14. Phuang phip do d¢ bién thién dudng kinh doc truc

Véix

Chi ti€t duge dinh vi
trén 2 khéi V ngin, ddu
do dat d6i xding véi 1
trong 2 chudn V, chi tiét
dugc dich dan theo
phuong doctruc, C6 thé
dit mot chudn chd dé
dich chi ti&t di hét chidu
dai hoic dio ddu chi tiét
khi do hé&t mot nira chiéu
dai. Ta doc duge s6 chi
trén dyng cu do X,y V2
Xmin- Tuy theo khéi V
do dang a hay bma ta cd
két qui tinh tuong lng
nhu d3 ghi, Véi cdc chi
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max> Xmin 13 gid tri doc 16n nhdt v3 nhd nhét trong céc gid tri do.

Hinh 8.15. Phuong phdp do 4§ cong truc



1i€t ¢6 do dai khong 16n, khong con, khong cong truc c6 thé dat chi tiét len
khdi V dai, khi d6 ¢

Ais = Xmax ~ ¥min

Ag =2 (Xmax = Xmin)

3. Phuong phdp do d¢ cong truc

C6 thé do do cong truc theo cic so d6 hinh 8.15. Trong trudng hop a, chi

ti€t duge dat trén chudn phing : Acg = Xmax ~ Xmin

Truéng hop b, chi tiét dat trén 2 khéi V@ A, = uﬂg—xﬂiﬂl

Trudng hop ¢, chi ti€t duge chdng trén 2 mili tam : A, = Sxm-i‘z_x—mi“)

Vi Xpaxs Xmin 1@ gi4 tri doc 16n nhédt va nho nhdl sau mot vdng quay clia
chi tiét.

8.3.3. Phuong phap do do khéng thing

Puong thuc

Xa

Pudng ly thuyst

LA/ IS /7/’/ A
MC

Hinh 8.16. Phuong phdp do 40 khong thing

Dé do d¢ khéng thing cia dudmg thing thuc trén doan AB ngudi ta dit chi
tiét lén gé diéu chinh nhy hinh 8.16. Truéc hét, diéu chinh cho AB // MC bing
cdch didu chinh cho X, = Xxg, sau d6 dich déng hé tir A dén B. D6 khong théng
clia duong thyc : Ay, = x X

max ~ “min

V& Xmaxs Xmin 12 gi4 tri doc 16n nhdt va nho nhat khi ddu do ra tir A dén B.
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8.3.4. Phuong phap do do khéng phing

Khi do d¢ khong phing
clia bé& mit chi tiét ngudi ta dit
chi tiét lén g4 diéu chinh nhu
hinh 8.17. Viéc diéu chinh
duge tién hanh trén 3 hodc 4
di€m xa nhau nhit trén bé mit
do sao cho s8 do & cdc diém, § \
bang nhau : X| = X; = X3 = Xg4,
nghia la mat phang tao bdi céc
diém diéu chinh song song voi
mat MC., Viéc do do khong Hinh 8.17, Phuong phap do 49 khong phing
phéng dugc thuc hién tiy theo
dic diém clia bé mit do. Néu bé mat cdn do c6 vét gia cOng c6 quy luat ngudri
ta chi cdn ra ddu do theo 2 hodc 3 tuyén ra. N&€u bé mat gia cong cé vét réi
hoic khong c¢é quy luat thi 56 tuyén rd phéi tang 1én. PO khong phing clia bé
mit duge tinh biing sai léch 16n nhét gira cdc gid tri do khi ra trén céc tuyén :

77 o
MC

Ap = Xpmax ~ Xmin

V&1 X axs Xmin 12 24 tri doc 16n nhat va nho nhét khi ra d4u do trén khép bé
mit do.

8.4. PHUONG PHAP PO CAC THONG SO SAI SO VI TRI

8.4.1. Bo do khoéng song song

Do khong song song dugc dinh nghia 14 sai léch khoang cich 1dn nhat
gitta hai yé&u 6 (dudng hay mit) do trén chiéu dai chusn kiém tra.

Do khong song song gita cdc miat phing, mat ph_ing vai dudng tam 16,
tam truc hodc gilta cdc dudng voi nhau thudmg duge do theo phuong phip ra
hoac do diém trén chidu di chudn quy dinh truéc.

Pd khong song song ghi trong chi tiéu k¥ thuit dugc cho ¢ thir nguyén
d¢ dai 12 milimet. Thudng c6 thé ding cdc dung cu do d6 dii van nang dé do.
Khi do, dung cu do dugc din trugt theo yé&u t6 chudn, ddu do ra trén yé&u 5 do.
P9 chinh xdc cta phép do phu thudc vac d¢ chinh xdc din truot chudn,

Khi do song song cho phép trén ting chiéu dai chuin, & cic mit do 16n,
ngudi ta c6 thé chuyén no sang dang tang g6c nghiéng giita hai mit. Khi d6 cé
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thé ding dung cu do chuyén ding nhu nivé k§ thuat, nivé do géc nhd... nhim
ddnh gid do song song qua géc nghiéng gilta hai mait.

Hinh 8.18 mo ta phuong phép do d¢ song song giira cdc y&u 16.

*-mupe—=ry ). &

w

C)/ i

Mzt chudn MC

Hinh 8.18. Phuong phip do 40 song song

Hinh 8.18a : do d0 khong song song clia hai mat 1 va 3 v§i 16 2. Khi 16 2
nhé khong thé dua dung cu do vao ra trong 16 ngudi ta bi€n tam 16 thanh tam
truc bing c4ch 16ng truc chudn 2 vio 16. Cic vit chinh 4 diung dé diéu chinh
cho 2 song song v&i mit trwgt chudn MC. Ra 14n lugt ddu do trén mat 1 va 3
theo mat trugt chudn MC. Sai léch 16n nhéi sau mdi tuyén ra cho 1a 4o song
song cha mjt kiém tra so voi MC, duge xem 1 do song song cha né véi 16 2.

Hinh 8.18b : do d0 khong song song clia dudng tam 18 v8i mat ddy. Khi 16
chi ti€t kh4 16n, viéc ding truc chudn s& kh6 khan. Ngudi ta thudng ding thém
cdc bac 16t ¢6 dudng kinh trong phil hgp véi tryc chudn phd thong, dudmg kinh
ngodi ch& tao theo 46 chinh xdc sdn phdm sao cho khi thyc hién mdi lap véi 18
cén do sé cho khe b 1ip nhd, khong gay sai s6 do ddng ké,

Hinh 8.18¢c : do d¢ khong song song ctia ¢6 bién truc khuyu véi hai cé
tryc chinh. Hai ¢6 truc chinh dinh tdm trén hai kh6i V ngén ¢6 tAm V song
song vdi MC. Ddu do ra trén mat tru c8 bién theo MC. Sai léch sau khira tir 1
dén 2 cho ta 49 khong song song cia ¢d bién so véi ¢b tryc chinh.

Hinh 8.18d : do d¢ khong song song ctia hai 16 tay bién. Viec do duge
ti€n hanh trén hai phuwong vuong géc vSi nhau. Khi do cdn bién tam 18 thanh
tam truc. Diéu chinh cho truc mang y€u t6 chudn song song vdéi mat chufin
MC, ddu do thirc hién chuyédn dong ra trés y&u 6 do theo chidu dai chudn quy
dinh. Sai 1&ch chi thi sau mdi tuy&n ra cho ta do khéng song song cla hai y&u
t6 theo phuong do tuong ing.
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Hinh 8.19 14 so 48 do do khong song song cita vai tryc véi mat ddu. Trong
d6 hinh 8.19a la so d6 do cho trudng hgp dumg dung cu cdm tay hoic do trén
cdc gd do mém. Dung cu ty dinh chuén trén mat B. Két qua do theo so d6 do
hai ti€p diém dat d¢ chinh xéc cao.

g ! ;
4 A ' A . A
= -
’ : . ° .
1 TTNe o : g ! )
4 14} 74
;) _ b) | = z;}

Hinh 8.19. So 46 do 49 khong song song

Hinh 8.19b 1& phuong 4n do 16t, n dinh, thudng danh cho viéc do do
khong song song clia cdc mat c¢6 dién nhod, d6 phing t6t.

Hinh 8.19¢ 14 phuong 4n twong ty phuong 4n a, ddng cho ga do dé ban c6
diém chudn do c& dinh, dung do cdc mat ¢é do phang 6t

8.4.2. Do do khéng vuong gbc

D¢ khong vudng géc duge dinh nghia 13 sai léch gbéc gitra hai yéu 16
(dudng thing hay mit phing) so v6i géc vuong.

Po khong vudng gbc, giltta cdc mat, gifa dudng vad mat, giita cidc dudng
vGi nhau thudmg duge do bing phuong phdp ra. Khic véi trudng hgp do do
khong song song, khi do d6 khong vudng géc ludn ludn cédn ¢6 chuyén dong
ra trugt chudn phdi vuong géc véi mat chudn MC, Do chinh x4c cla k&t qua
do rét phu thudc vio d9 vudng géc cha chuyén dong ra véi MC. Hinh 8.20 mo
ta phuong phidp do do khong vudng géc cha yéu td :

Hinh 8.20a do 49 khong vudng géc cia dudng tam 16 véi céc mat phing.
Khi do, truc chudn 2 duge 16ng vao chi ti€t. Ding cdc vit diéu chinh cho mit 1
song song v4i MC, chuyén dong do di trugt trén phuong vuong géc MC. Sai
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léch giita x|, X3 do trén chiéu dai chudn kiém tra cho ta d6 khong vuéng géc
giita 2 va 1.

Tuong ty c6 thé thyc hién phép do theo hudng chinh cho x|= x; 1am cho 2
vuong géc MC réi do d0 song song gita 1 v MC. K&t qué do nay cho ta do
khong vuéng géc gitta 1 va 2, _

Hinh 8.20b : do 40 khong vudng géc gitta hai duong tam 16 véi nhau.
XX

2
Hinh 8.20¢ : do d6 khong vudng géc giifa ban mdy va tru ditng.
AV = X2 - Xl

Ay

™y

1l

I
|
1
I
1
b
b
P
]
'
'
i

B

4%.-.-,.]__

=0

—]
<) d) @ o
2 r

Hinh 8.20. Phuong phdp do d§ khong vudng goc

Hinh 8.20d ding kiém tra d¢ khong vudng géc gita hai 18 nhd bing calip.

Trong d6 ®A vd ®B 1a hai truc chufn, Trén ®A ngudi ta tac ra mot 18 co
kich thudc :
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a=O®PB+ESB+ A,
b=®B + ESB + A

Trong 46 @B : kich thude danh nghia cha 18 B
A, : 46 vudng géc cho phép
A1 : d6 khong giao tam cho phép

Néu truc chudn c6 kich thuge ¢B + ESg thong qua 18 chudn, do vudng géc
duge xem 1a dat yéu cdu,

8.4.3. Do dd khdng déng tam va do dao hudng tam

D¢ khong déng tam 13 khodng cdch 16n nhét giita tam cla mat cdn duge
do va tam dugc ding 1am y&u 16 chuén, do trén chidu dai chudn kiém tra.

Tam clla mot mat 13 dudng tam déi xing cla cdc diém tuong Ung trén bé
mat. Bdi vdy céc truc c6 ti€t dién tam gidc, 10 gidc, da gidc déu hoac c6 tigt
dién trdn déu c6 thé tén tai khdi niém do déng tam,

Trong trudng hgp cdc truc c6 tiét dién trom, chi ti€t ¢6 thé quay quanh
dudng tam, ngudi ta diing khdi niém d¢ dao, 46 1a sai léch khodng cdch 16n
nhét cla tam ti€t dién thuc cha bé mat chi ti€t do so vdi tam 1iét dién quay
quanh truc chudn, do trén phuong vudng géc vdi truc quay.

Do d6 chi ti€n hanh do d6 khong déng tam khi ti€t dien chi ti€t khong
tron va néi chung khong th€ thuc hién chuyén dong quay quanh tam duge. Cic
trudng hop cho phép c6 thé quay quanh tam, ngudi ta ding phuong phédp do do
ddo, so 6 do don gidn hon, chi s do phdt-hién I3 d¢ dio 16n gdp hai 14n do
d6ng tam, t4t nhién k&t qua do s& chinh x4c hon.

X | X | %o X (X [%ee |Xac o %o | %o

§1

T T T R T

Hinh 8.21. Phuong phédp do 40 khong ddéng tdm
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Hinh 8.21 mé 14 phuong phép do d6 khong ddng tam cta hai v&u khép ly
hgp. Trude hét cin kiém tra do déng tam gitta A vaB; Cva D.

_[*1iBtX2B| |*1A tX2A
Ap/a = 2 B 2
Ay = | 1C +X¢| [Xip +X2p
C/D = 2 - 2

Sau khi Agsa va Acyp rét khong déng k€ so véi sai s6 do déng tam cho
phép giita B va C, ta c6 do déng tam B/C :

+
Apjc =|X13 ;xza _Xic 2*2(:1

Khi mot trong hai y&u t6 xét d¢ déng tam c6 thé quay quanh tam ngudi ta
dung so d6 do d¢ ddo. Hinh 8.22 mo ta so d6 do do déng tam gifa hai 16 A va
B. Bién t4m 16 thanh tAm tryc nhd hai truc chudn A va B. Truc chudn A mang
hé do quay quanh tam A.

Hinh 8,22, So d6 do 46 d6ng 1am

Pdu do ra lien tyc trén mot ti€t dién vudng géc véi truc B. Sai léch chi thi
1ém nhdt v& nhd nhit sau 1 vdng quay chinh 14 sai léch gifia khodng cich 16n
nh4t va nho nhdt tir cdc diém trén ti€t dién do & truc B t6i dudng tam quay, d6é
chinh 13 d¢ dio hudng tam giifa hai truc, bang hai 14n d6 déng tam cha A va B.

Xmax = Xmi
V6i Xpax> Xmin 12 gid tri doc 16n nhat va nhé nhét sau mét vong quay.
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Do theo so¢ d6 do 2,22 nhanh chéng, chinh x4c. G4 do tu chudn trén chi
1i€1, khong cén ¢6 cic mit chudn trung gian. So d6 do nay rat thuan loi khi cén
do d¢ déng tam ciha chi ti€t 1én va nang.

Hinh 8.23 mo ta phuong phdp do d9 ddo hudng tam cia cdc mat trén ciing
chi tiét. :

. N B ¥l
ﬂl" i [ |
¢ Ry

Hink 8.23. Phuong phdp do dd dao hudng tam

Hinh 8.23a ding do d6 dio hudng tam cia 16 truc chinh d€ lip mam cap
véi hai 6 tryc diing i4p 6 bi, dai dién cho tam quay clia tryc chinh.

Hinh 8.23b : so d6 tuong tu, nhung y&u 1§ do 14 18 con dé lip ddu kep dan
héi.

Hinh 8.23c : do do dio giita mat B vdi cd truc A, C.

Hinh 8.23d : do d9 dido gita mat ngoai B va mit 1& A. Chi ti€t duge dinh
vi 5 béc tr do trén truc cOn ¢6 46 cOn nhd va mang chi tiét cing quay, thue
hién chuyén dong do.
1

X —Xmi
Két qua do do ddo : Ay =—ﬂ"-2—ﬂ VOi Xpax» Xmiq 12 gid tri doc 16n

nhdt v nho nhit sau mot vdng quay chi tiét.
Khi do 4% dao hudng tam, két qua do ludn ludn bao gém ca d6 méo cia
ti€t dién do va do cong truc ciia chi tiét, Vi thé€ cin dat khau do 46 déo huéng
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tam sau khi d& kiém tra d6 méo va do cong truc cua chi tiét. D€ giam thiéu
anh hudng cla d¢ cong truc cén dat diém do gin chudn nhét.

8.4.4. Po dd dao hudng truc

b¢ dao hudng truc 12 chi tiéu thudng ghi cho mat mit chi tiét, vi th€ con
goi 12 d0 ddo mat muit.

D6 dido hudng true duge dinh nghia 14 hidu giita khoang cach 16n nhit va

nhd nh4t ké wr tiét dién thuc cla mjt do dén mat phdng vudng gbée vdi truc
chuédn khi mét do quay quanh tam chudn.

Xmax ~ Xmin
2
VO Xmaxs Xmin 12 gi& tri doc 16n nhét vA nhd nhdt sau mot vong quay
chi tiét.

Hinh 8.24 1a so d6 do d¢ dio huéng truc. Trong d6 chi ti€t duge dinh vi 3
bac tu do. Truc chudn 12 truc clia mat tru ngoai tiép, dinh vi 4 bac ty do trén
hai khéi V ngén. Ty theo phitong phép chon diém dinh vi thi nim ma két qua
do duge ¢6 khac nhau.

Agr =

a) b) c}
Hink 8.24. 50 46 do d0 dao hudng truc

Trén hinh 8.24, trudmg hop a, ding mot mat phang vuodng gée véi truc dé
chéng di chuyén doc truc, sai léch chi thi sau mot vong quay cho ta két qua do
do dao. 3 su d6 do nay, chét lugng bé mat 3 tlép xic véi yéu td dinh vi khong
anh hudng dén két qua do.

Trudng hop b, chéng di chuyén doc truc bing mot ty di€m dat tai tam chi
tiét. K&t qua do duge tri 6 do déo. Didm dat ty di€m nay khong phai khi nao
ciing dat duge, '

Trudmg hop c, chéng di chuyén doc tryc bang mot ty diém dat trén cling
bdn kinh ki€m tra v6i ddu do trén mat mit cin do. Két qua do cho hai 1dn d¢
dao. C6 thé thdy phwong 4n c dat do chinh xdc do cao nhét. '
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Khdi ni¢m d¢ dao
mat mudt chi ¢ thé
ton tai khi chi tiét
quay quanh tryc cia
né. Chi tiéu nay cén
ki€ém tra khi mat mit
chi tiét 12 mot mat
lAm viéc va trong qué
trinh [am viéc chi tiét
quay quanfl truc cia
nd. S& di c6 do dao
mat mit vl mat mit
khong vuéng gbéc voi
truc quay cla chi tiét.
Tri s60 d¢ dao phan

Hinh 8.25. 50 d6 do dd dao mat mut

dnh hai idn tri s6 d6 vudng géc cia mat miit véi truc quay.

Hinh 8.25 1a so 46 do d¢ dio mat mut so v&i dudng tam 18. 3 so dé a chi
ti€t duge dinh vi trén truc c6n. Chi thich hgp vdi chi ti€t nhd, mién phan tén
cita 18 bé, nang suat do thdp. So d6 b 14 so 46 do d¢ dao mit ddu so vdi tam 16
bing cdc chuyén d6i do khong ti€p xic, thich hop vdi loai sdn phdm cé 18
chinh x4c, d6 phan tin khong han ché, 40 chinh xdc va nang sudt cao, ga dit

don gian,

8.4.5. bo dp khong giao tam

Do khong giao tdm giita hai truc, giifa truc vA mat phéng 13 khoang céch
nho nhét giita ching khi chiing giao nhau.

Hinh 8.26. Phuong phép dn 46 khong giao tam giita 2 tam 1

172



Hinh 8.26 mé ta phuong phéip do d¢ khong giao tam clia dudmg tam hai 16
A v B trén vo hop. Bién tam hai 18 thanh tam truc nhé Iéng vio 18 truc chuin
bing kich thuéc 16 trén vo hop nhu hinh 8.26a. Tai vi irf giao nhau cda hai 19,
ti€n hanh do céc tri s& theo so d6 hinh 8.26b.

D¢ khong giao tam dugce tinh bang :

lxitxg x3 +xyl

AS“} 2 2

Khi khéng déng th&i do dugc ca x|, X,, X3, X4 ta c6 thé do mot trong hai
sO trong cip

holc

1] ¢
Agy = ("2 *TA]‘(’“‘ *“zB‘]

Hinh 8.27 so d6 do 40 khong
giao tam c@a mat culit v6i tam
don bdy trong co cdu truyén.
Pon by duge dinh vi trén truc
quay ®g. Dang vit chinh cho ] D A
mit A song 'song v&i MC. Do Xa x, [x, %2

. L
duoc tri 56 X 4. Xy, Xa.
’ - R o 7 o o ks e T

X _ A T Xy
uld < "—'2_'_
Hinh 8.27. S0 46 do 49 khong giao tAm
gifta m3t culit v6i tam ddn by

Agt = M _xoBl
8.4.6. Do dd khong dai ximng

Do khéng d6i xing 1 sai léch giifa cic mit cdn xéc dinh v6i mit phing
hay dudng thing d&i xidng clia y&u 8 chuén.

| Théng thudng cAc m#t phing hay dudmg thing ding lam tam d&i xting 12
mat 4o hay dudng do, ching han mat phing qua truc, dudng truc...

Trong thyc t€, khi gap y&u 16 chuén 12 mit 4o cdn phai chuyén ra mat thyc.
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Hinh 8.28 12 so 48 do do khong di xidng cita hai mat bén vdi tam 16, Chi
ti€t duge g4 trén truc chufin ¢é 46 ¢On nhod va duge dinh vi nhu hinh vé. Po &
vi tri I duoce kich thuée a, ddo 180° do & vi tri IT duge kich thude b, Do d6i
xing 12 sai léch giitaava b :

Agx =|a—b1

P e /// / s

Hinh 8.28. Sa d6 do d¢ khong d6i xiing gida 2 m3t bén vdi tam 16

Trong thuc t& khong cdn quan tdm dén kich thude thuc cha a va b ma chi
chn 14y sai léch chi thi x; va xj; sau hai 1dn do :

Agy = |x1 - xq]
Hinh 8.29 mo td so d6 do d6 khong d6i xing cla mit bén ring then hoa
vdi tam,

Cic so d6 a, b didng khi then hoa dinh tam theo vong dinh, so d6 ¢ ding
khi then hoa dinh tAm theo vong chan. Do khong d6i xing ddnh gid bing sai
l¢ch clia a, b hay sai l&ch chi thi x| va xq dng v6i hai 14n do.

Trudng hop d ding ¢ho trudng hgp then hoa ¢é s6 rang bit k¥ va khong
phu thugc vong dinh tam cia then hoa.

Trudmg hop e ding cho cic trudng hgp then din dinh tam trén vong dinh
véi sO rang bat ky. Géc V 1a a duge tinh bang :

360°

“Z

o =180° -

Sai lech chi thi sau hai vi trf do tai A va B ddo nhau 130° 1a trj s6 d6i
xtng. Trong 46 Iyc kep P nhdm cho chi tiél ty lua theo bac dinh vi thit ndm,
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Hinh 8.29. 80 d6 do d¢ khang ddi xing
cila mat ben rang then hoa v6i tam

ON TAP - KIEM TRA (2 riét)

175



PHU LUC 1. Dung sai lap ghép bé mat tron

Bdng 1. SAI LECH GIGI HAN KiCH THUGC LO pOI1 vOI KICH THUGC
PEN 500 mm TCVN 2245-99

{theo pm)
Kich thudc
danh nghia, D E F G
mm
Pén
Trén|vi baoj 8 9 10 | 11 7 8 9 7 8 9 G135 6 7
gém
3 +34 | +45 | +60 ! +80 | +24 | +28 | +39 | +16 | +20 | +31 | +46 [ +6 | +8 | +12
- +20 | +20 1 420 L +20 {+td { +14 L 414 46 | 46 | 46 | +6 [ 42| 42 | 42
3 p +48 | +60 ] +78 |+105) 432 | +38 | 450 | +22 | +28 | +40 | +58 | 49 [ +12 ] +16
+30 | 430 ) +30 | +30 | 420 +20 | 420§ +10 [ +10 | 410 | 410 [ +4 | +4 | +4
6 {0 +62 | +76 | 498 {+130{ +40 | +47 | +61 | +28 | +35 1 +49 1 +71 |+11| +14 | +20
FAQ [ 440 | 440 1 +40 1425 | +25 | +25 1 #13 | 413 [ +13 [ +13 )45 | 45 | 45
iol 18 +77 | 493 {4120 [ +160 | +50 | +59 | €75 | +34 | +43 | +59 | +86 |+14| +17 | 424
+50 [ 450 | 450G | +50 [ 432 | +32 [ 432 | +16 | +16 | +16 | +16 | +6 ) +6 | +6
18] 30 +98 |+117|+1491+195] +61 | +73 | 492 | +41 | +53 | 472 (#1041 +16( +20 | +28
+65 [ +65 | 465 | +65 | +40 | +40 | +40 | 420 | +20 | 420 | +20 ; +7 | +7 | +7
301 50 +1100+142+180 ) +240; +75 7 +B9 1+112] +50 | +64 | +87 | +125|+20) +25 | +34
+80 1 +80 ) +80 | +80 [ +50 ] +50 ] 4501 25 | 425 {425 | +25 | +9 ) +9 | 49
s0 | 80 +146[+1741 4220 4290 +90 |+106 | +134) +60 | +76 |+104 +231 4291 +40
+1001+100{ +100{+100 | +60 | +60 | +60 | +30 | +30 | +30 +100+10 [ +10
%0 | 120 +174| 4207 | +260 | +340 1+ (07| +126 [ +159 | +71 | +90 (4123 +271+34 1 +47
+120| #1200+ 120 [ +1200 72 | +72 | +72 | 436 | +36 | +36 +121 +12 | +12
120] 150 +208|+245] 4305 [ +395 [+125] +148 [ +185 | +83 (+106|+143 +32( +39 { +54
+145] 4145 [ +145 | +145] +85 | +85 | +85 | 443 | +43 | +43 +14( +14 [ +14
150 250 +2421 42851 +355 1 +460 | +146]| +172 14215 +96 1+122]|+165 +351 +44 | +61
+]700+1701 +170 7 +170 14100 +1007+100] +30 | +50 | +50 +151 +15 | +15
350 315 +271 14320 +400 | +5101+162 [ +191 | +240 | +108 | +173! +186 +40) +49 | +69
+190|+190(+190 [ +190 [+110{ +110|+110] +56 | 456 1 +56 +171 417 | +17
a1s | 400 +299)+350] 4440 | +570 |+1821 +214 [ +265{ « 119 | +151 (+202 +43( +54 [ +75
210 |+210] 3210 | 4210 [«125(+125 | +1251 +62 | +62 | +62 +18] +18 | +18
+327|+3851 +480 | +630 1 +198 [ +232 [ +290 | +131 1+165|+223 +47[ +60 | +83
400 | 500 +2301 42301 +230 ) +230j+1351 +135[+135] +68 | +68 | +68 +20( +20{ +22
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(Tiép theo bang I}

Kich thuéc H
d_anh o )] I) b
nghiamm| 1 |2 (34 )5)6({7!8[9olw|julwn|1z|W 516 (17
Pén .8ai lech
vi
Trén bao
g6m pm mm
3D +0,81+1.2) 42 | +3 | 44 | +6 |+10|+14] +25 | +40 | +60 | +0,1 }+0,14/+0,25 +0,4 [ +0,6 | +]
o|Jo|loi0jO0;0 (010100 0 0 0 0 0 0 0 4]
3 P +1 J+1.5(+2,5 +4 | +5 | +8 |+12|+18] +30 { +48 | +75 |+0,12]+0,18] +0,3 |+0,48{+0,751+1,2
g0l 0|l0lO]JO|lOj0]Q o 0 0 0 0 0 0 0
6 10 +1 +1L5+2,5] +4 | +6 | 49 |+15]+22) 436 | +58 | +90 |H},15)+0,22]40,36/+0,58| +0.9 [+1,5
o(ojlojo|lo0 10|00 0 0 0 0 0 0 0 0 0
101 1R 1,21 42 1 43 1 5 [ 48 [+11;+18 (427 +43 | +70 |+1100+0,18[+0,271+0,43| +0,7 | +1,1 [+1.8
ojojlo|ololoOolOolOo} O 1] 0 ] 1] ¢ Q 0 0
18 | 30 +1,5142.5] +4 | 46 | 49 [+13[+21|+33 | +52 | +84 |+130+0,21+0,33;+0,52(+0,84( +1,3 |+2,1
ojo{Oo|O|O|Q;0O|O]| O 0 0 0 0 0 0 4] 0
30 | 50 +1,5]+2.5] +4 | +7 [+)11[+16]+25)+39 ] +62 |+1001+160}+0,25/+0,39[+0,62] +1 | +1,6 |+2,5
poilojo|lO0]lO)JO)]Of[OD} O 0 0 0 0 0 0 0 0
s0 | 80 +2 1 43 | +5 | 48 |4+13|+19[+30(+46| +74 [+120{+190( +0,3 [+0,46(+0, 74 +1,2{ +1,9 | +3
groel(Ggjo(ojo0tvatao| o]0 (0 g | 0 0 0 0 0
80 | 120 +2.3| +4 | +6 [+10|+158+22| 435|454 +87 1+140(+220[+0,35|+0,54(+0,87( +1,4 | +2,2 1+3,5
cjo|ocjofOo|O|jO]OfO|O 0 0 0 0 0 0 0
120 | 180 +3,5) +5 | +8 |+12|+18|+25]|+40]1+63 |+100|+160|+250| +0,4 1+0,63] +1 |+1,61 42,5 +4
ojJolojo|ojolofo!} O 0 0 0 0 0 0 0 0
180 | 250 +4.5| +7 |+10{+14 {420 429 +46 | +72 [+ 115+ 185(+290i+0,46{+0,72]+1,15{+1.85| +2.9 [+4,6
olo(of{o(ojo0ojlO0|lO|O] O 0 0 0 4] ]} 0 ¢]
250 | 315 +6 | +8 |+12|+16]|4+23[+32]+521+81 [+130[+210[+320[+0,52|+0,81 | +1,3 | +2,1 | +3.2 |[+5.2
g|jojJojofolO|O|O]| O 0 0 0 0 Q G ] G
315 | 400 +7 | +9 |+13 4183425 | +36(+57 [+89 |+140[+230]+360+0,57|+0,89] +1,4 | +2,3 | +3,6 [+5,7
o|lojo|lOo|lO|]0O]O0OYO0O]| O 0 0 0 0 0 0 0 0
400 | 500 +8 1410 +15 (+20] 427 1 KD +63 | 497 | +156]+25014+400140,63]+0,971+1,55) +2.5 | +4 |+6,3
olo)jo|jolololOolo] O 4] 0 0 t] 0 0 1] ]

1)} IT14 + 1T18 khong ding cho cdc kich thude danh nghia nhd hon hedc bing 1pm

12 - GTDSLG
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(Tiép theo bdng I)

Kich thudc
danh I, K M N
nghia, mm
Pén
Teenl 21 s |6 7| 8| o lwls|sl7]lsl7]8l6]7!]8]o
bao
gém
2l-2|-2l-al-a)-al-a
A N T T B R R e B A e s i
-1 -6 |-10] =8 [-12]-16!-10[-14] -18 1 ~29
- 2514l 210
3] 6 (425 4 | 16 | 20 | 215|224 | O |F2|*3 L] O [*2]-5 )42
51-61-91-9!-12]-16]-13!-16] 20| 30
. 1 |-71al -3l o0
6 | 10| 23 [2aslers! enn | 2ig | aoo [ *1[*2] 5|30 7|4
=5 | =7 |-10}-12]-15]-21}-16]~19] —25 | ~36
- 2|85l -3]0
10 | 18| 44 |45.5| 40 |e13,5le21,5 435 | P2 *F2 O] 4} 04421951 3
-6 | -9 [-12|-15|-18]-25]|~20}-23| -30 [ -43
_ )7t -3l e
18 | 3¢ |+4,5 | +6,5 1£10,51416.5] 26 | 242 | TL] T2 *6 4] O [+4|-11[ -7} -3
-8 |-11|-151-171-21}-29 _zﬂ[-za -36|-52
—
7] 5112|831 -3l 0
30 | 50 |45.5! 8 Jriz.5le19,5] £31 | x50 | FAIFS AT (-4 O [ +3)-12(-8
-9 |-13|-18]-201-25|~34|-28] 33| 42 | -62
. 510 |+5i-14|-9]-a! 0
50 | 80 36,549,515 | 223 | 237 ) 260 | T3 | ¥4 ¥7 |5 Sl ] el
~10|-15]-21|-24]-30]~41(-33|-39/ -50 | —74
N 6l-16]-10! -4 | o
80 | 120 1+7.5) #11 17,5 27 |#43,5] 270 | ¥2 [ ¥4 [*10[ =6} O [+6.-16(-10 -4
-13)|-18]-25|-28|-35)~48|-38|-45| 58 [ -87
- —20l-12} -2} 0
120 { 180 | 9 lri2.5| +20 Le31,s| 250 | 2a0 | ¥3 | 4 [*12[ -8} O [+8 -20(-12) -4
—15|-21]-28|-33|-40]~55|-45|-52! 67 {~100
180 | 250 | £10 [£14.5] +23 | 36 l£57,5|100,5] T2 [ *3 [*13[ -8} O | +9[-22|-14} -5 1 O
—18|-24]-33|-37|-46|~63|-51[-60| =77 [-115
250 | 315 |£11.5| £16 | +26 {240,5! 165 [+105| *3 | *3 (161 -9 § 0 149 [-25)-14[ -5 1 ©
-20|-27|-36|-41|-52(~72]-37|-66] -6 |-130
315 | 400 |£12.5] +18 |£28,5\+44,5] 270 l1ys|*3 |7 [FL7)-10) O 1+11(-261-16| -5 | O
~221-29|-40(-46|~57{-78|-62|-73| ~94 |-140
400 | 500 |+13,5] +20 [431,5/248,51277.5] +125 | *2 | *8 [*18-10| O [+11}-27(-17) -6 | O
-25|-321-45]-50]-63|-86-67|-g0!-103/-155
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{Tiép theo bdng I}

1
Kich thudc danh
nghia (mm) P R S T )
Teen | DENVA | ¢ 7 9 7 7 7 8
bao gdm
3 -6 -6 -6 -10 -14 -18
-12 -16 -3] -20 -24 -32
s . -9 -8 ~12 ~11 ~15 ~23
~17 ~20 -42 -23 -27 -41
-1 - -1 -1 -1 -28
6 0 2 9 5 3 7 2
-21 -24 -51 -28 -32 -50
-15 -11 -18 -16 -21 -33
10 18
-26 -29 —61 -34 -39 -60
- - - - - ~41
8 54 18 14 22 20 27 4
-31 -35 -74 -41 -48 74
- 30 -18 -14 -22 -20 27 -33 -48
-31 -35 ~74 -41 -48 ~54 -81
30 40 -9 | 60
-21 -17 -26 -25 -34 -64 -99
-37 -42 -88 -50 -59 - -
40 50 45 70
-70 -109
50 65 ~30 -42 -55 -87
-76 -21 -32 -60 =72 -85 -133
—45 -51 -106 _ - - -
65 80 32 48 64 102
-62 -78 -94 -148
%0 100 -38 -58 -78 -124
-30 -24 -37 -73 -93 -113 | -178
-52 -59 -124 - - - _
100 120 41 66 91 144
~76 ~101 | -126 | -198
120 140 -48 -77 -107 | -170
-88 -117 | -147 | -233
L40 160 -36 -28 -43 -50 -85 -119 | -190
-61 -68 -143 -90 -125 | -159 | -253
o | 1s0 ~53 -93 -131 -210
93 | -133 | -171 | -273
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(Tiép theo bdng I)

Kich thuéc danh
nghia (mm) P R s T U
Pén va
Trén bao gém 6 7 9 7 7 7 8
- - -149 -236
180 200 60 105 2
~-106 -151 -195 -308
= -33 ~50 - - _ 25
200 235 51 3 5 63 113 163 258
~70 ~79 -165 -109 -159 -209 ~330
225 250 =67 -i23 ~179 ~784
-113 -169 225 -356
250 280 | T4 ~138 -198 ~315
' —47 -36 -56 -126 | -190 | -250 | -396
-79 -88 | -186 R _ B -
-130 -202 ~272 -431
315 355 [ 87 -16% ~247 -390
=51 ~41 ~62 -144 -226 ~304 479
-87 -98 -202 - _ _ _
355 400 93 187 273 435
-150 ~244 -330 -524
400 450 -103 ~209 ~307 -490
~55 ~45 -68 ~166 ~272 -370 -587
95 -108 -223 - _ — -
450 500 109 229 337 540
-172 -292 -400 -637
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Bdng 2. SAI LECH GIGI HAN KICH THUGC TRUC POI VOI
KiCH THUGC BEN 500 mm, TCVN 2245 - 99

{theo pm)
Kich
thude
danh d € f E
nghia
(mum)
Pén .
va
Trén bao 7 8 9 10|11 7 g 9 6 7 8 9 |4 5|67
gbm
3 -20(-20(-20|-20(-20|-14}|~-14|~14| -6 | -6 | -6 | -6 |-2]|-2]|-2]|-2
-30|-34 (-45 | -60 | -80 | -24 | -28 | -39 1-12]-16|-20{-31[-5|-6| -8B [-12
3 p -30(-30|-30|-30(-30[-20|-20|~20(~10|-10[-10]|-10{-4|-4]| -4 | -4
—42 | -48 | -60 | -78 [-105{~32 | -38 | -50{-18|-22|-28 |-40 | -8 | -9 |-12{-16
6 | 10 -40 | -40 [ ~40 | -40 | ~40 } -25 | -25 | -25{-13|-13}-13|-13|-5|-5!1-5|-5
~551-62 | -76|-98 [-130f —40 | -47 | -61 [-22|-28 | -35|-49 | -9 |-11|-14|-20
10! 18 -50]-50|-50|-50|-50]-32|-32|-32|-16|-i6|-16}-16{-6]-6|-6| -6
' —68 | =77 | =93 |-120(-160| -50 | -59 | =75 |-27 | -34 | -43 | =59 |-11!-14]-17{-24
18 | 30 -65|—65|-65|-651-65|-40|-40|-40|-20|-20|-20};-20|~-F|-T|-7|-7
-86 | 98 {-117[-1491-195| -61 | -73 { -92 | -33 | -41 | -53 | -72 |-13]|-16{-20|-28
30 | 50 -80 (-8 |-80|-80(-80|-50|-501-50(~25(~-25|-25|-25|-9|-9|-9|-9
—105|-119(~-142|-180(-240| -75 | -89 [-[12|-41 |50} -64 | -87 |-16|-20{-25|-34
50 | 80 ~100{-100(-100{-100(-100]| -60 | -60 | =60 | -30|-30 ] -30 | -30 [-10|-1C{-10]|-10
—1307-146|-174[-220|-290| -90 (-106[-134|-49 | 60 | =76 [-104|-18|-23|-29|-40
30 1120 -120|-120-120|-120(-120| =72 [ -72 | -72 | -36 | -36 | -36 | =36 [-12|-12|-12|-12
—-155(-174]-207|-260(-340(-107(-126}-159i -58 | -71 | -90 [-123|-22|-27|-34|-47
120 | 180 ~145(=145]-145|-145(-145| -85 [ -85 ] -85 | -43 | -43 | -43 | —43 [-14|-14|-14]|-14
~185|~2081-245|-305(-395|-125{-148|-185] -68 | -83 |-106{-143|-26|-32(-39|-54
1801250 -170|-170]-170|-170[-170|-100}- 10Q{-100] -50 ;50 ~50 | ~50 [-15[-15|-15(-15
~216|-242]-285|-355|-460(-146]-172)-215] ~79 | -96 [-122i-165|-29]-35|-44 |61
250|315 -190|-190]-190(-190|-190[-110]-110 —-I_IO -56|-56|-56 | =56 |~11-17|-17|-17
-242|-2711-320|-400|-510[-162]~1911-240| -88 [-108|-137|~186|-33]|-40|-49|-69
315 | 400 =210{-210{-210|-210|-210}-125]-125.~125| -62 | -62 | =62 | -62 |-18[-18(-18{-18
—267|-299}-350|-440}-570{~182|-214[-265| -98 |-119{—-151|-202]~36(-43{-54|-75
400 | 500 ~230|-230(-230|-230{-2301-135(-135(-135| -68 | -68 | -68 | —68 |-20(-20|~20}-20
—293|-327]~385|-480{-630(-195(-232|-290|-1081-131|-165|-223|-40|-47!-60]-83
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(Tiép theo bdng 2}

Kich h
thuée
danh
nghia |1 j2|314a]slej7l8to]olit]z]i13]|14?]15")16"(i7"
(mm)
Dén Sadi Jech
Trenl o
g6m pm mm
slolojololo|lofojofolofolofoafo]lojolo
T3 |oslei2| 21 3| -4 | -6 |-10]-14] 25| <0 | -60| 0.1 |-0.14/-0.25{ <0.4| 0.6 [-1.0
slelolofofojolofolofofofojolofofo]ojo
-1 |-1,5{-2.5| 4| -5 | -8 |-12|-18| -30| —48 | -75 | 0,12 |-0,18] ~0,3 |-0,48]-0,75|-1.2
slolojolotolotolojotofotofofofojc|olo
-1 [-15]-2.5| ~4 | -6 | -9 [-15{-22(-36 -58 | -90 | 0,15 |-0,22|-0,36/~0,58] -0,9 |-1.5
ol 0foielofojofefotofotojofofojofo]o
12| -2 | <3 | -5 | -8 |-11]-18]-27| -43} -70 [-110| 0,18 |-0,27]-0,43| 07 | -1.1 [-1.,8
slwoiolofolefojofotojofotojofolololol]o
~1,5}-2,5| -4 | -6 | -9 |-13]-21|-33] —s2 | -84 |-130| 0,21 |-0,33]-0.52]-0,84| -1,3 2.1
wlsol0l0]ofefolejofojofolototolojo]olfo
~1,5|-2,5{ -4 | =7 |-11|~16]-25|-39| 62 |~ 100|-160] 0,25 |-0.39|-0,62] -1 |-1,6]-2.5
wleglo]o]ofojofofofojo{ofolojojojofolo
-2 | -3 ]-5| -8 [-13[-19{-30|—46| -74 |-120]-190| 0,3 |-0.46|-0.74] -1.2|-19] -3
wlmt @] 0folojofo]ojolofofofo|ofo]of[olo
-2,5| -4 | -6 |-10(-15{-22]-35|-54| 87 |-140|-220[ 0,35 |-0,54|-0.87) -1,4 | -2.2 |-3.5
1201280 :5 05 Os (112(:8(2}5—20—231000‘:) 0l 000|063 ~t |-15| 25| -
-3,5| -5 | -8 |-12]-18]- -100}-160|-250! 0,40 |-0,63] ~1 |-1.6]-25| 4
280250000000000!00000000
~4,5| -7 |~10|-14|-20]-29| 46 |-72}-115|-185|-290| 0,46 |-0,72|-1,15]-1,85! -2,9 1-4.6
ssolas| @10 [0lofojotofofoflofoiofofafo]o]o
-6 | -8 {~12[-16|-23]-32(-52|-81 }-130{-210|-320(-0,52|-0,81 | 1,3 [ 2.1 | ~3,2 |-5.2
aslaol ©j 00 0 0]ojofofolo]ojofo[ojo]o]o
-7 | -9 |-13]-18]~25|-36|-57|~89}-140|230!-360|-0,57|-0,89] -1.4| 23| ~3,6|-57
wolsol @10 |0|0]ofojofofotolofofo]ofo]o]o
-8 |-10|-15]-20]—27]-40|-63]-97}-155|-250{-200(~0,63{~097}-1,55| -2.5| —4 |63

1) TT14 + IT18 khong ding cho céc kich thuée nhd hon hodc bing Lmm
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(Tiép theo bdng 2)

Kich thusc
danh js m
nghia, mm
bén
Tenl 24| s|6|7a|s]|6|7]a|s|6l7a|s5]6]l7
bao
gém
+3 | +4 +10| 451 +6 | +8 | +12] 47 | +8 | +10|+14
- 3 |£1,5] 82 ) £3 | £5
0 0 0 D [ +2 | +2 | +2 | +2 ] +4 1 44 | +4 | +4
+5 | +6 1 +9 [+13] +8 | +9 | +12| 16 | +12 | +13 | +16 | +20
3 6 | £2 |85 4 | 16
+1 | +b |+l +1 | +4 | +4 | 44 | +4 | +8 [ +B [ +B | +8
+5 1 +7 |10 +16 | +10 | +12 | +15] 421 [ +14 | +16 ] +19 | +25
6 110 £ | 3 13451175
+1 | 41+l | +1 |46 +6 | 6 | +6 |+10|+10|+10 | +10
+6 | +9 |+120+19 | +12 [+15]+18 1 425 [ +17 | +20 | 4231 +30
10 | I8 142.,5; +4 [(+5,5] 5 :
F1 ]+ | 1 | #0} +7| +T | 4T | T | H12 | #1200 +12 | 412
48 [+11E+15| 423 [ +143 17| +21 { 4291 +2] | +24 | 428 | +36
18 | 30 | £3 (24,5 16,5 1£10.5
+2 | +2 [ 42 | ¥2 [ +8 | +8 | +8 | 48 | +15 | +15  +15 | +15
+9 | %13 | 18 | +27 | +16 | 420 | +25 | +34 1 +24 | +28 | +33 | +42
30 | 50 [£3,5715,5( 8 [+12,5
2 [ 2 P42 542 | 49| 49 | 49 | 49 | +1T | +17 | +17 | +17
+10| +15 +2'l +32[+19 (424 | +30 | +41 | +28 | +33 | +39 ] +50
50| 80 ¢ 14 (65495 £15
+2 1 +2 | +2 | 42 | +1Li 411 | +11 [ +11 | 420 ) +20 1 +20 | +20
+13 | +18 ] +25 3438 [ 423 | +28 [ +35 1 +4B | +33 1 +38 1 +45 | +58
80 | 120] +6 [ 27,53 £11 1175
+3 [ 3 | 43 | 43 1 H13 |13 1413 13| 423 | 4231423 | +23
N +157+21 | 428 | +43 | 427 { 433 | +40 | +55 | +39 | +45 | +52 | +67
120 1 180 ¢ +6 | +9 [+12.5( £20
+3 | 43 | 43 | 43 1415 | +15 | #1515 [ +27 | 427 | 427 | +27
+1B | 424 | 433 | 450 | +31 1437 | +46 | +63 [ +45 | +51 | +60 § 477
180 (250§ #7 | 210 |+14,5] £23
: 4 | +4 ] + L 44 [ H1T | 1T H1T [ 417 |30 [ 430 | +31 1 431
+20 | 427 [ 436 | +56 | 436 | +43 { +52 1 +72 | 4501 +57 | +66 | +86
250 [ 315 | 48 |+11,5] £16 | £26
+4 | +4 ] 4|+ (4201420 +20 | +20 | +34 | +34 | +34 | +34
+22 | 429 | +40 | +61 439 | +46 | 457 [+T7B | +55 1 462 | +73 1 494
315400 | £9 £12,5) 18 [£28,5
+4 0 +4 | +4 | 4 |21 E421 V421 421 V437 | 437 {437 +37]
+25 [ +32 | +45 | +68 [+43 | +50 [ +63 | +86 | +60 | +67 | +80 [+107%
400 | 500 | +10 i£13,5| 20 [£31,5
+5JL+5 +5 [ +5 142314231323 +23 | +40 [ +40 | +40 | +40
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(Tiép theo bdng 2)

Kich thudc danh
nghia {mm}) P r s
Pén vi
Trén bao 5 6 7 5 6 7 5 6 7
gém
5 +10 +12 +16 +14 +16 +20 +18 +20 +24
- +6 +6 +6 +10 | +10 | 10 | +14 | +14 | +14
3 6 +17 +20 +24 +20 +23 +27 +24 +27 +31
+12 +i2 +12 +15 +15 +15 +19 +19 +19
6 10 +21 +24 +30 +25 +28 +34 +29 +32 +38
+15 +15 +15 +19 +19 +19 +23 +23 +23
10 13 +26 +29 +36 +31 +34 +41 +36 +39 +46
1 +18 +18 +18 +23 +23 +23 +28 +28 +28
18 20 +31 +35 +43 +37 +41 +49 +44 +48 +56
+22 +22 +22 +28 +28 +28 +35 +35 +35
30 50 +37 +42 +51 +45 +50 +59 +54 +59 +68
+26 +26 +26 +34 +34 +34 +43 +43 +43
50 65 +54 +60 +71 +66 +72 +83
+45 +51 +62 +41 +41 +41 +53 +53 +33
6 20 +32 +32 . +32 +56 +62 +73 +72 +78 +89
+43 +43 +43 +59 +59 +59
80 100 “+66 +73 +86 +36 +93 +106
+52 +59 +72 +51 +51 +51 +71 +71 +71
+37 +37 +37
100 | 120 +69 | +76 | +89 | +94 | +101 | +114
- +54 +54 +54 +79 +79 +79
120 140 +81 +88 +103 | +110 | +117 | +132
+63 +63 +63 +92 +92 +92
140 160 +61 +68 +83 +83 +90 | +105 | +158 | +125 | +140
. +43 +43 +43 +65 +65 +65 +100 | +100 | +100
160 180 +86 +93 +108 | +126 | +133 | +148
+68. +68 +68 +108 | +108 | +108
180 200 +97 +106 | +123 | +142 | +151 | +168
+77 +77 +77 +122 | +122 % +122
+70 +79 +96 +100 | +109 ¢ 4126 | +150 | +159 | +176
200 225
+50 +50 +50 +80 +80 +80 +i30 | +130 | +130
295 250 +104 | +113 | «130 | +160 | +169 | +186
+84 +84 +84 +140 | +140 | +140
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{Tiép theo bdng 2)

Kich thuéc danh

nghla (mm) P s
bén v
Trén bao 5 6 7 5 6 7 5 3] 7
gbm
+117 | +126 | +146 | +181 +190 | +210
250 280
+79 +88 | +108 | +94 +94 +94 |} +158 | +158 | +158
280 | 315 +36 | +56 | +56 | 4121 | +130 | #150 | +193 | +202 | +222
+98 +98 +938 +170 | +170 | +170
A15 355 +133 | +144 | +165 | +215 | +226 | +247
+87 +98 | +119 { +108 | +108 | +108 | +190 | +190 | +150
355 400 T+62 +62 +62 | +139 | +150 | +171 | +233 | +244 | +265
+114 | +114 § +114 | +208 | +208 | +208
9
400 450 +153 | +166 | +189 | +25 +272 | +295
495 | +108 | +131 ) +126 | +126 | +126 | +232 | +232 | +232
450 500 +68 | +68 | +68 | 4159 | +172 | 4195 | +279 | +292 | 4315
+132  +132 | +132 | +252 | +252 | +252
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Bdng 4. DO DOI G161 HAN CUA CAC LAP GHEP CHAT €O KfCH THUGC

TU 1 DEN 500 mm (TCVN 2244 — 99 VA TCVN 2245 — 99)

Lip ghép trong he 15 ¢o ban

ws [ ws [me [ s [w [w [m | m
n4 P S 85 pé 6 56 s7
Lip ghép wong hé truc c¢ ban
Kich thudc danh nghia mm
wlew] [ [ewlul[s]._
W | Bs he | W6 | ™6
L Nimax
B¢ dai gi6i han T 1)
min

1 2 3 4 | s 6 7 8 9

14 | 21 | 25 | 29 | 28 | 28 | 32 | 38

Lén hon 6 dén 10 sl e o tials !l . A
17 | 26 | 31 | 36 | 29 | 34 | 39 | 46

Lén hon 10 dén 18 4 | 7zl 120 s | 1w0] 10
21 ] 31 | 37 | 44 | 35 | a1l | 48 | 56

Lén hon 18 d&n 30 5 9 15 22 1 2 14 14
24 | 37 | 45 | 54 | 42 | s0 | 58 | 68

Lén hon 30 dén 50 6 | 10| 18] 22 1 9 | 18 | 18
28 | 45 | 54 | 66 | 51 | 60 | 72 | 83

Lén hon 50 dén 65 7 Vi3 |2l 2 ulznloa
28 | 45 | 56 | 12 | s1 | 6 | 78 | 80

Lén hon 65 dén 80 7 | 13 ]2 )a | 2] 13| 2|22
33 | 52 | 66 | 86 | 59 | 73 | 93 | 106

Lén hon 80 dén 100 8 Loas | 20 | a0 { 2 | 16 | 36 | 36
33 | 52 | 69 | 94 | 59 | 76 | 101 | 114

Lén hon 100 dén 120 s | s o bal o0l o | a
39 | 61 | 8L | 110 | 68 [ 88 | 117 | 132

Lén hon 120 dén 140 o 118 | 38|67} 3 |23 ] 52| s2
39 | 61 | 83 | 118 | 68 | 90 | 125 | 140

Lén hon 140 dén 160 o | sl i1 315l el
35 | 61 | 86 | 126 | 68 | 93 | 133 | 148

Lén hon 160 dén 130 9 | 18 { 43 | 83 | 3 | 28 | 68 | 68
a5 | 70 | 97 | 142 | 79 | 106 | 151 | 168

Lén hon 180 dén 200 it | 21 ) 48 | 93 4 31 | 76 | 76
25 | 70 | 100 150 | 79 | 109 | 159 | 176

Lén hon 200 dén 225 it 21} ost T o4 34 | 84 | 34
45 | 70 ] 104 | 160 | 79 | 113 | 165 | 186

Lén hon 223 dén 250 it | 21 | ss {aia ] 4 | 38 | 9a | 94
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PHU LUC 2. Dung sai hinh dang va vij tri b& mat

Bidng 6. DUNG SAI PO PHANG VA PO THANG TCVN 384 — 93

Cip chinh xéc
Khodng kich
thudc danh 3 4 5 6 7 8 9 10
nghia {(mm})
pm
bén 10 0,6 1 1,6 25 4 6 10 16
Trén 10 d&n 16 0,8 1,2 2 3 5 8 12 20
> 16~ 25 1 16 2,5 4 6 10 16 25
>25-40 1,2 2 3 5 8 12 20 30
> 40 - 63 16 2,5 4 6 10 16 25 40
> 63 - 100 2 3 5 8 12 20 30 50
> 100 - 160 2,5 4 6 10 16 25 40 60
> 160 - 250 3 5 8 12 20 30 50 80
> 250 - 400 4 6 10 i6 25 40 - 60 - 100 °
> 400 - 630 5 8 12 20 a0 50 80 120
> 630 - 1000 6 10 16 25 40 60 100 160
>1000-1600 | 8 | 12 | 20 | 30 50 g0 | 120 | 200
> 1600 - 2500 10 16 25 40 60 100 160 250
Chil thich: Chiéu dii danh nghia cha phin chudn duge 14y 1am kich thuéc danh nghia, Néu
khong cho trude phin chudn thi chiéu dai danh nghia clia b8 mat 16n hodc dudmg kinh 16n
danh nghia clia b8 mat mit duge 14y [am kich thude danh nghia,
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Bdng 7. DUNG SAI PO TRU, PO TRON VA PROFIN MAT CAT DOC

TCVN 384 - 93

Cép chinh xéc

oimiansss | 5 T [ Te ] [ o [ [ w
pm

Dén 3 68 1 1,2 2 3 5 B 12 20

Trén 3 d&n 1D 1 1.6 2.5 4 6 10 16 25
“10“ 18 1.2 2 3 5 8 12 20 30

“ 18" 30 1.6 2,5 4 6 10 i6 25 40

“ 30" 50 2 3 5 8 12 20 30 30
“50" 120 2,5 4 6 10 16 25 40 60

“ 120 “ 250 3 5 8 12 20 30 50 80
Y250 400 4 6 10 16 25 40 60_ 100
“ 400 * 630 3 8 12 20 30 50 80 120
“630. * 1000 & 10 16 25 40 60 100. 160
* 1000 * 1600 8 12 20 30 50 80 120 200
“ 1600 “ 2500 10 16 25 40 60 100 160 250

Cha thich: Dudng kinh danh nghia bé mat diege 14y 1dm kich thude danh nghia
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Bdng 8. DUNG SAI 0O SONG SONG, PO VUONG GOC, PO NGHIENG,
PO PAO MAT MUT VA MAT MUT TOAN PHAN TCVN 384 — 93

C4p chinh xdc
gomtnte |50 5 [ [ [ o 5 [
pm
bén 10 1 1,6 2,5 4 6 10 16 25
Trén 10 dén 16 1,2 2 3 5 8 12 20 30
> 16 -25 1,6 25 | 4 6 10 i6 25 40
>25-40 2 3 5 8 12 20 30 50
> 40 - 63 2,5 4 6 10 16 25 40 60
> 63 - 100 3 5 8 12 20 30 50 80
> 100 ~ 160 4 6 10 16 25 40 60 100
> 160 ~ 250 5 8 12 20 30 50 30 120
> 250 - 400 6 10 16 25 40 60 100 160
> 400 - 630 8 | 12 20 30 50 80 120 200
> 630 - 1000 10 16 25 40 60 100 160 250
> 1000 - 1600 12 20 30 50 80 120 200 300
> 1600 - 2500 16 { 25 | 40 | 60 | -100 | 160 | 250 | 400
> 2500 - 4000 20 30 50 80 120 200 300 500
> 4000 - 6300 25 40 60 100 160 250 400 600
> 6300 - 10000 l 30 i 0 | 80 | 120 | 200 | 300 | 500 | 800
Chit thich: Chidu dai danh nghia cia phin chufin ho#c chifu dai danh nghia clia tdt ca bé
mit khio st (d6i véi dd song song — 1a chifu dii danh nghia cla chiéu 16n) duge coi la
kich thuéc danh nghia.
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Béng 9. DUNG SAI PO PAO HUGNG KINH VA DO PAO HUGNG KINH
TOAN PHAN, DUNG SAI PO PONG TRUC, DO POI XUNG,
PO GIAO TRUC TINH THEQ DPUONG KiNH TCVN 384 — 93

‘ Cip chinh xdc
o [T T [ 6 [ [ ] 0 |
pm

Dén 3 2 3 E 8 12 20 30 50

Trén 3 dén 10 2.5 4 6 10 16 25 40 60

>10- 18 3 5 8 12 20 30 50 80

> 18 = 30 4 6 10 16 25 | - 40 60 100
> 30 - 50 5 8 12 20 30 50 80 | 120

> 50 ~ 120 6 10 16 25 40 60 100 | 160
> 120 - 250 8 12 20 30 50 80 120 | 200
> 250 - 400 10 16 25 40 60 | 100 | 160 | 250
> 400 - 630 12 20 30 50 80 120 | 200 | 300
> 630 - 1000 16 25 40 60 100 | 160 | 250 | 400
> 1000 — 1600 20 30 50 80 120 | 200 | 300 | 500
> 1600 — 2500 25 40 60 | 100 | 160 | 250 | 400 | 600

Chii thich: D8i v4i 40 ddo thi dudng kinh danh nghia cla bé mat khio sét duge 13y 1am
kich thudc danh nghia. D&i vdi dd ddng truc, 4o d6i xing, 46 giao truc thi dudng kinh cia
bé mat quay khéo sit hogc kich thwéc danh nghia giita c4c b& mdt 1ao phdn tir d6i xing
duge 14y lam kich thude danh nghia.
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PHU LUC 3

Bdng 10. KICH THUGC CO BAN CUA O LAN

Kiéu & lan d D B r
304 1304 20 52 15 2
305 1305 25 62 17 2
306 1306 30 72 19 2
307 1307 60307 35 80 21 2.5
308 1308 60308 40 90 23 2,5
309 1309 60309 45 100 25 2,5
310 1310 60310 50 110 27 3
31 1311 60311 55 120 29 3
312 1312 60312 66 130 3 3,5
313 1313 60313 65 140 33 3.5
314 1314 60314 70 150 35 35
315 1315 60315 75 160 37 3,5
316 1316 80 170 39 3,5
317 1317 85 180 41 4
318 1318 90 190 43 4
319 1319 95 200 45 4
320 1320 100 215 47 4

Vidy & lan 92311 ¢6 d = 55mm, D = 120 mm, B = 29 mm, r = 3 mm

Chii thich: Céc kich thwdce d, D, B, r cia § lan kidu 36000, 46000, 80000, 66000, 42000,
32000, 12000, 2000, 116000, 176000, 92000, 1020000 ciing tra theo bing niy theo ba s6
- sau cling tuong iing

13-GTDSLG
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Bdng 11, KICH THUGC CO BAN CUA THEN HOA RANG CHU NHAT

d, . a f
ZxdxD b Khoms nhé Kich thu6c | Sai lech I;nh:?rﬁ
ng nhé hon danh nghia | gidi han
Loai trung
I6 x 13 x 16 3.5 12,0 - 0,3 0,2 0.2
6 x 16 x 20 4,0 14,5 - 0,3 0.2 0.2
6x 18 x 22 5,0 16,7 - 0.3 0,2 0,2
6x21 x25 50 19.5 - 0,3 0.2 0.2
6 x 23 x 28 6.0 21,3 1.95 0.3 0.2 0,2
6% 26 x 32 6,0 23,4 1,34 0.4 0,2 0,3
6 x 28 x 34 7,0 25,9 1,65 0,4 0,2 0.3
8 x 32 x 38 6,0 29,4 1,70 0,4 0,2 0,3
8 x 36 x 42 7.0 33,5 - 0.4 0,2 0,3
 Bx42x48 8,0 39,5 1,62 0.4 0,2 0.3
8x46x 54 . 9.0 42,7 2,57 0,5 0.3 0,5
g % 52 x 60 10,0 48,7 - 0,5 0,3 0.5
8 x 56 x 65 . 10,0 52,2 2,44 0.5 0,3 0,5
8% 62x72 12,0 57,8 2,50 0,5 0.3 0,5
10 x 72 x 82 120 | 674 2.4 0.5 03 0,5
10 x 82 x 92 12,0 77.1 0.5 0,3 0,5
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Bdng 12. LAP GHEP THEQ DUGNG KINH PINH TAM d

Mién dung Sai léch co bin cla truc
sai cla 16 e c 2 n ; -
H6 He H6
g5 33
9 H H1 n HIHT HTHT H7
el f7 g6 hé h7 Js6 37 n6
HB8| HS
o | ]

Bdng 13. LAP GHEP THEO CHIEU RONG b (KHI PINH TAM THEO d)

Mién Sai l&ch co bin ciia truc
dung sai .
cla 16 d € f g h is k
8 F8 F8 F8 F8 | F8 | F8 | F8
@ 7 I h7 h8 he | i7
H8 | H3 |[H8]| H8
H8 | W8 [h9] 37
po | D I D9 | D9 D9 D9 pp| D | D Do
d9 8 716 ] 09 h8 h9 37 X7
D10
DIOI o
Fio | F1O | FI0 | FIO ) Fio | Fi0 Fio | Flo | Fl0 | FIO | f10
d9 e 7 | 18 | 9 h7? h8 h9 is? k7
00
1,10 410
Bdng 14. LAP GHEP THEO PUONG KINH DINH TAM D
Miéa dung Sai léch co ban cha tryc
saj cia 1o e f g h js n
7 L A D (R T 0
- 7 g6 hé 6 né
H8
H8 s
h7
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Bang 15. LAP GHEP THEO CHIEU RONG b (KHI PINH TAM THEO D)

Mién dung Sai lech co ban cia tryc
sai ciia 16 d ¢ f g h i
Fg [,F_S] F8 F8F8 FeEs | B
d9 €8 f7 18 h7 h8 7
D9 be DS Do D9 ocd
d9 8 7 h8 K7
1,10 %‘1
Bdng 16. TRI SO DUNG SAI GOC, TCVN 260 - 86
Cép chinth xic
Khoang chidu 7 3
daiL. L, mm ATy AT, | AT, | ATy | . AT, AT, | AT, | AT,
prad |ph- gt ph-gi pro prad 1 ph - gi| ph—gi um
Pén 10 800 | 2°45” | 2°45” .80 1250 | 4’18 | &4 1,25
>10+ 16 630 | 210”7 [ 270" | 63..100 |1000(326"| 3 10,0 ... 16,0
>16+25 500 | 1'43” [ 140" | 80..125 | 800 | 27497 | 230" | 125..200
> 15+ 40 400 | 122! 120" | 100..160 | 630 | 2107 | 20" | 160..250
> 40 + 63 35 | 1087 1 125..200 | 500 | 1°43” | 1'40” | 20,0...320
>63+100 | 2350 | 527 | 507 | 16,0..250 | 400 { 1'227 | 120”7 | 250..400
>100+160 | 200 | 417 | 40" | 200..320 {315 (105 1 0 32..50
>160+250 | 160 | 33" | 327 | 250..400 | 250 | 527 | s07 40...63
>250+400 | 125 | 26" | 26” 32..50 | 2001 417 § 407 50... 80
>400+630 | 100 j 217 | 207 40..63 160 | 337 | 32~ 63 ... 100
>630+1000 | 80 | 16" i 16 50... 80 125 | 26" | 26" 80.. 125
>1000+1600{ 63 | 13" | 127 63..100 | 1003 21”7 | 20" | 100..160
>1600+2500 | 50 | 107 | 10" 80..125 80 | 16" | 16" | 125..200
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(Bdng 16 tiép)

B Cip chinh xdc
Khodng chiéu 9 10
dai L, L, mm ATq ATy | AT, | ATy ATy AT | AT, | ATy
urad |ph-gi|ph-gi pm prad |ph - gi| ph - gi pm
Bén 10 2000 | 6527 | & 20 3150 | 10°49”{ 10° 32
> 10+ 16 1600 | 5'30” | S 16..25 [250018'35"{ §& 25...40
>16+25 1250 | 418" | & 20.32 [2000{6527| 6 32..50
> 15 + 40 1000 | 326" ) 3 25... 40 1600 | 530" | 5° 40 .63
» 40 + 63 200 | 27457 | 2307 | 32..50 |1250] 418" | 4 50 ... 80
>63+100 | 630 [2107| 2 40..63 1000|3267} ¥ 63 ... 100
>100+160 | 500 | 1"43” | 140" |  50..80 800 [ 2°45" | 230" | 80..125
1604250 | 400 | 122" ) 1"20” | 63..100 | 630 [2°10"| ¥ 100... 160
>250+400 | 315 (105" ] 1 80..125 | 500 | 1°43" | 1’40” | 125..200
>400+630 | 250 | 52" | so° 100..160 | 400 | 1’22" | 1'20” | 160...250
>630+1000 | 200 | 41”7 | 407 125..200 | 305 [ 105" 1" 200 ... 320
>1000+ 1600 | 160 | 33 | 327 160..250 | 250 | 527 { 50" | 250..400
>1600+2500 | 125 | 267 | 257 ] 200..320 | 200} 417 | 40" | 320..500
Cip chinh xdc
Khoang chiéu 1 12
daiL,L, mm ATy AT, | AT, | ATp ATq AT, | AT, | AT,
wrad )ph-gi|ph-gi pm prad [ph ~ gi} ph - gi pm
bén 10 5000 (17107 16 w50 8000 [27'28"| 26 .. 80
>10+16 | 4000 |1344°| 12 40..63 | 630012138 200 63 ... 100
»>16 +25 3150 |100497} 107 50..80 | s5000]17°107| 16 80 .. 125
> 15 + 40 2500 | 835”1 ® 63..100 }4000 |13°44") 12’ 100 ... 160
>40+63 2000 | 6527 | € 80.. 125 | 3150 110°49”} 10 125...200
>63+100 | 1600 |530" | 5 100..160 |2500|8'35"| 8§ 160 ... 250
100+ 160 | 1250 | 418" | 4 125..200 |2000]6'52"| ¢ 200 ... 320
>160+250 | 1000 | 326" | ¥ 160...250 {1600 | 530" | 5 250 ... 400
>250+400 | 800 | 2457 | 230" [ 200..320 ji250(418”| &4 320... 500
>400+630 | 630 [27107] 2 250...400 | 1000|3267 ] 3 400 ... 630
>630+ 1000 | 500 | 1'43" | 140" | 320..500 | 800-] 24571 2°30” | 500... 800
> 1000+ 1600 [ 400 | 17227 | 1'20" | 400..630 | 630 [2210"] 20 | 630..10C0
>1600+2500 [ 325 [ 105t © S00...800 | 500 | 1'43" | 1'40” | 800.. (250
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Bdng 17. DPUONG KINH TRUNG BINH VA TRONG CUA REN HE MET - mm
(TCVN 2248 - 17)

Pudng kinh ren (bu 10ng va dai 8c) Dubng kinh ren (bu 1ong vi dai 6c)

Budc Budc ren
ren p Dudmg kinh Dudng kinh p Dudmg kinh Dudng kinh
- trung binh d,, D, trong d;, D| trung binh dy, D,| trongd, D,
-0,075 d-1+ 0,951 d-1+0,919 0.7 d-1+ 0,546 d~1+ 0242
0,08 d-1+0.948 d-1+0913 0,75 d-1+0,513 d-1+0,118
0,09 d-1+0,942 d-1 + 0,903 0,8 d-1 + 0,480 d-1+0,134
0,1 d-1+0,935 d-1+0,892 i d~1+0,350 d-2+0,918
0125 | d-1+0919 d-1+0,865 1,25 d~1+0,188 d-2 + 0,647
0,15 d-1+0903 d-1+0,838 15 d-1 +0,026 d-2+0,376
0175 | d-1+0886 | d-1+0811 1.75 d-2 + 0,863 d-2 + 0,106
0,2 d-1+0,870 d-1+0,783 | 2 d-2+0701 | d-3+0835
0225 |  d-1+0854 d-1+0.756 25 4240376 | d-3+0204
0,23 | d-1+0,838 d-1+0.730 3 d-2 + 0,051 _ d-4+0.752
0.3 d-1+ 0,805 d-1+ 0,.675 3.5 d4-3+0,727 d—+ 0,211
0,35 d-1+0,773 d-1 + 0,621 4 d-3 + 0,402 d-5 + 0,670
0,4 d-1 + 0,740 d-1+0,567 | 45 d-3+ 0,077 d-5 +0.129
0,45 d-1+0,708 d-1+0,513 5 d-4+0,752 d—6 + 0,587
0.5 d-1 40,675 d~1 + 0,459 55 d—4 + 0,428 d-6 + 0,046
0,6 d-1+0,610 d-1+0,350 6 d-4+0,103 d-7 + 0,505
Vi dy: DGi v6i ren M 16 bude P= 2 mm thi d (D) = 16mm ; ¢, (D) = 14,701 mm; d, (D)) = 13,835
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Bdng 18. SAI LECH GIGI HAN KICH THUGC REN TRONG TCVN 1917 - 93

Mién dung sai ren trong

6H H
Puing kinh | Bude Bubng kinh ren, mm
danh nghia ciia | ren p,
rend, mm mm | D D, D; D D, Dy
Sai léch gi6i han, pm
Bl | ES|(EBI | ES { EI | Bl | BS | BI | ES | EI
025 0 |+75] 0 | +7i 0 - - - - 0
035 0 [+90| 0 | +100{ © - - -1 -1oe
051 0 [+100] o |+140] o [ o {+125| o [+180] 0
Z’:::: 06 ] 0 |+112} 0 [+160 ] 0 0 |+10] o l+200| 0
07| 0 {+116] 0 |+180 ] © 0 |+150] o |+224] 0
0751 0 f[+118| o |+i%0 | o 0 |+150| o0 [+238( ©
08 | 0 j+125[ 0 [+200/| O 0 |+160| O |+250; O
025] 0 |+85) 0 | 471 | © - - -l -1 -
035 0 |+95| o [+100] 0 | - - -l -] -
_ 05| o [+n2{ 0 [+140} o [0 |+140| 0 [+180] 0
:;:“iig 0751 0o [+132] o |+190) 0 | o |+70]| 0 |+236) 0
1 [ 0 [+156f 0 |+236| 0 | O [+190| O |+300| 0
1,25 0 |+160] 0 |+265| 0 | 0 {+200] 0 {+4335| ©
15| o ls1s0] 0 {4300 0 | o [+224] 0 |+395] 0
035 0 14100 0 | +100 0 - - 0 - o
05 | .0 {+118( 0 | +110'| © 0 |+150| o [+180] o©
075] 0 |+140] 0 {+19| o | o |+180] o |+236] 0
1 {0 [+160] 0 [+236] o o |+2007 0 l+300) 0
1;':;’ 21 2142 125 o |+180f o |+265] o 0 [+224| 0 [+335% 0
: L5 | o [+19] 0 |+300! o0 0 |+26] o [+357] 0
1,75 | 0 [+200] 0 4335 0 0 [+250| 0 [+425| 0
2 ] 0 {+212] 0 [+357| © 0 |[+265| 0 j+475| 0
25| 0 |+224] 0 | 50| o0 D |+280] 0 14560 0
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(Bdng 18 tiép)

Mién dung sai ren trong
6H TH
Putmg kinh | Bute . Putmg kinh ren, mm
danh nghia cha { ren p, ,
rend,mm | mm | D D, D, D D, B,
Sai léch gi6i han, um
El | ES|EI | ES { EX | EI | BES | EI | ES | EI
05| 0 [+125] 0 |+ o | - - - - | -
075 0 [+150] 0 [ +190 | © 0 |+19% ]| 0 |+239] 0
1 0 |+170| © | +238 ] © 0 |+212) ¢ [+300] ©
1,51 0 |+200] 0 {4300 © 0 [+250| 0 [+375| ©
T;:i? 2 [ 0 |+224] 0 | 43715 © 0 |+280f 0 |[+475{ ©
3 0 [+2651 0 | +500 0 o +335 0 [+630} O
35| 0 |+280] 0 | 4560 | © 0 J+355| 0 |+710] ©
4 0 |+300f 0 |+600} 0O 0 [+375) 0 |+750} 0O
4,5 0 j+4345| O +6570 0 [} +400 | 0 +850| O
05 7 0 |+132] 0 [+140] 0 - - - - -
075( ¢ [+160] 0 {+190 ( @ - - - - ~
1 0 1+190] 0 | +236{ O 0 |+236) 0 |+300] 0
1,51 0 [+212] o |+300]| o© 0 |+265] 0 |+375| ©
Tren 45 2 | 0 {4236 0 | 43715 0 0 | +300) 0 [+475] ©
d&n 90 3 0 |[+280| 0 | +500| © 0 [+355| 0 |+630) 0
4 | 0 |+315) 0 j+00) O O {+400 | 0 |+730| ©
S | 0 |+335] 0 [+710f O 0 [+4250 0 j+900( ©
551 0 [+355{ 0 |[+758 | © 0 |[+450( 0 [+950] O
6 | 0 {4375 o |4800| 0 | o |+475] o [+1000] o0
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Bdng 19. SAI LECH GIOI HAN KICH THUGC REN NGOAT TCVN 1917 - 93

Mién dung sai ren ngodi

6e l 6g

3:;?%1;;?: Budge Pudmng kinh ren, mm
cdl'.:an:‘z:l el a | a0 [al o | ¢4 |4

Sai l¢ch gi6i han, pm
€s ei €s el es es el es el es
025§ - - - - - | -18) -85 | 18| ~74 | -18
035 - - - - - 1 -19¢{-104 | ~19 | -86 | -19
05 | -50 |-156]| ~50 |-125] -50 | -20 | -126 | -20 | -95 { -20

Trén 2,8

d€n 5.6 06 ) -53 [-178}1 ~53 y-138| -53 | ~21 | -146 | -21 [ -102 | -2
07 | -56 1~196| ~56 | -146}F -56 ] -22 | -162 ] -22 | ~-112 | -22
0,75 | -56 | -196] <56 |-146| —56 | -22 | ~162 | 22 } 112 | -22
0,8 | -60 [-210) ~60 {-155| -60 | 24 | -174 | -24 | ~119} .24
025} - - - - - | -8 ~85 1] -18 | -81 | ~I8
035 - - - - - =19 [-101]| -19 ! 90 | 19
Trén 5.6 0,5 | =50 |~156) 50 §-135| =50 | —20 | -126 | ~20 | -105 | 20
d&n 112 0,75 1 .56 (=196| -56 |-156] -56 | -22 | -162 | ~22 | -122 ]| -22
I | —60 |~210]| 60 |~172| ~60 | —26 | -206 | ~26 | ~138 | 28
1,25 | —63 |-275| ~63 |-181| ~63 | —28 | -240 ] -28 |~-146| -28
L5 | 67 |-303| 67 [-199] 67 | -32 | -268 | -32 { -164 | ~32
035 | - - - - - [ -19 | =104 -19 | -91 | -19
05 | ~50 [-156] -50 {—140( ~50 | -20 | -126 | -20 | <110 -20
0,75 § -56 {-196| —-s6 [-162] 56 | -22 [-162 } -22 | -128 | -22
Teen 112 1 | -60 |-240] -60 1-178| ~60 | —26 [ -206 | —26 | -144} 26
dén22.4 | 123 | ~63 [-275) —63 |-195] —63 | -28 | -240 | ~28 | 160 | 28
L5 |67 =303 ~67 |-207| 67 ) -32 | -268 | -32 | -172 ] ~32
L75 | =71 |-336) =71 [-221| <71 | -34 | 290 ] -34 | -184 | -34
2§71 (=351 -7t |-231f ~71 { -38 {-318{ -38 |-198 [ -38
25 | -80 |-415] -80 {-250| —80 | —42 [ -377 | —-42 | =212} -42
0,5 | -50 | -156] -50 1-145| =50 | =20 | -126 | 20 | -115] -20
0,75 | -56 |-196| -56 |-168) -56 § —22 [ ~162 ) -22 | -134 ] -22
1 | -601{-240( —-60 [-185| —60 | -26 | ~206 | -26 [ -151 | -26
1,5 | -67 [-303) —67 1-217] -67 | -32 {268 | ~32 | -182 | -32
Tren 224 denl 5 V-1 {-3s1| -7 [2a1| -11 | -38 | -3is | -38 | -208 | 38
3 | -85)-460| -85 |-285| -85 | ~48 | -423 | -48 | —248 | -48
35 | -90 |-515) 90 [-302] -90 | ~53 | ~478 | -53 ] —265 | -53
4 1 -951{-570]| -95 |-319| -95 | -6D | ~535 | 60 | -284 | -60
4,5 (-100}{-600]-100]-3361-100] —63 | ~563 | -63 | 299 | -63
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Mién dung sai ren ngoi

: ’ Ge T 6g
3::;%:;?: rlzl;rl(!; Dudng kinh ren, mm
cbaren | d 6, || 4 4, d,
‘ Sai lech gidi han, pm
es ei es ei es es ei es ei es
0.5 | -50 |-156] ~50 | -150| -50 | —20 | -126 | -20 | -120} -20
0,75 | -56 1-196| ~s6 |-174| -56 | -22 | -162 | —22 1-140| 22
1 |-60|-240} -60 |-200| -60 | —26 | 206 | -26 | -166 | -26
L5 | -67 1-303| -67 |-227| -67 | -32 | -268 | -32 | -192] -32
TrendSdén | 2 | -71 |-351} -71 |-251| -71 | -38 | -318 | -38 |-218 | -38
- % 3 | -85 |-460| -85 |-297| -85 | —48 | -423 | —48 | -260 | -48
4 §.-95|-570] -95 |-331] -95 | -60 | -535 | ~60 [-296 | —60
5 |-106|-636]-1061-356|-106 | =71 | ~601 | =71 | -321 | -71
55 l-112]|-672|-112|-377-112] -75 | -635 { -75 | -340 | -75
6 |-118(-718|-118|-398|-118 ~80 | -680 | -30 | -360 | -80

Bdng 20. GIA TRI SAI LECH CO BAN (REN HINH THANG)

Vit Dai 6c
Dutmg kinh trung biah (d,) l?glgil,glﬁg Bugng kinh ngodi D,
Budc ren @, d) trung binh D,, trong D,
p. mm es es El
c e o4 h H
pn

2 -150 -n -38 0 0
3 -170 -85 ~48 0 0
4 -190 -95 -60 0 0
5 -212 -106 -7 0 0
6 ~236 -118 ~80° 0 0
3 -265 -132 ~85 0 0
10 -300 -150 -96 0 0
12, -335 -170 -115 0 Y
16 -375 -190 ~130 0 0
20 -425 =212 -145 ¢ 0
24 ~475 =236 ~165 0 0
32 =530 -265 ~195 0 0
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Bdng 21, DUNG SAI DPUONG KINH TRUNG BINH (REN HINH THANG)

Dai 8¢

. Vit
Dudmg kinh Dudng kinh trung binh Dudng kinh trung binh
danh nghia Budc - ' .
cda ren d, mm ren p Cép chinh xdc
min
7 8 9 10 7 8 9
" Tréen | Dén Dung sai Td,, pm Dung sai TD,, um-

2 | 190 | 236 | 300 | 375 | 250 | 315 | 400

9 2 '3 212 265 335 | 425 | 280 | 355 450
2 200 250 315 | 400 | 265 335 425

11,2 {224 | 3 | 224 | 280 | 355 | 4s0 | 300 | 375 | 475
| |4 | 265 | 335 | oaos | s30 | 3ss | aso | seo
2 212 | 265 | 335 | 425 | 210 | 355 | 450

3 250 | 315 | 400 | 500 | 335 | 425 530

5. {300 | 375 | 415 | 00 | 400 | 500 630

224 | 45 6 | 335 | 425 | 530 | 670 | 450 | s60 710
8 395 | 4715 | 600 | 750 | s00 | 630 800

10 | 400 | so0 | 630 | o0 | s30 | -670 | 850

12 | 425 530 670 8§50 | 560 710 900

3 7| 265 | 335 | 425 | s30 | 355 | as0 | seo

4 | 300 | 3735 | 415 | s00 | 400 | so0 | 630

s { 335 | 45 [ s30 | 610 | aso | seo | 710

8 | 400 | s00 | 630 | so00 | s30 | s70 850

A R 10 | 425 | 530 | 670 | 850 | 560 | 710 | 900
12 | 415 | 600 | 750 | 950 | 630 | 800 | 1000
16 | 53 | 670 | 850 | 1060 | 710 | 900 } 1120
) 20 | se0 | 710 | 900 | 1120 | 750 | 950 | 1180
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Bdng 22. DUNG SAl PUONG KINH TRONG CUA VIT (REN HINH THANG)

Vit
ﬁ:::ﬁ:“_:: Buéc Dutng kink trong
cia ren 4, r::xmp C4p chinh xédc
mm
7 8 9 10
Trén | Bén Dung sai le.lpm
oo | 112 2 310 40 520 620
3 350 500 590 700
2 320 460 540 650
11,2 | 22,4 3 370 520 610 730
4 430 610 720 860
2 340 480 570 680
3 400 570 670 800
s 480 680 810 960
24 | 45 6 540 770 900 1090
8 600 860 1020 1220
10 650 920 1090 1300
12 © 690 1000 1196 1400
3 420 590 700 840
4 470 660 780 940
s 530 740 880 1070
s | s 8 630 890 1050 1260
10 680 960 1140 1360
12 750 1080 1270 1520
16 850 1210 1440 1600
20 910 1320 1550 1820

Cha thich: Dung sai Td, 48i v6i c8p chinh xdc 7 duge tinh 1 sai 18ch co bdn “e”, cdn d6i
v6i cic cfp chinh xdc khéc tit sai 18ch co bin “c”.
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Bdng 23. DUNG SAI DPUONG KINH NGOAI VIT VA PUONG KINH
TRONG PAI OC (REN BINH THANG)

Buéc ren p. mm

Vit Pai 6c
Pudng kinh ngoai Pudng kinh trong
Cép chinh x4c
4 4

Dung sai Ty, um

Dung sai Tp(, um

2 180 236
3 236 315
4 300 375
5 335 450
6 375 500
8 450 630
10 530 710
12 600 800
16 710 1000
20 850 1180
24 950 1320
32 1120 1600
Bdng 24. MUC CHINH XAC PONG HQC
(CAC CHI TIEU F,,, F,,, E,\s Fe, F})
DPudmg kinh chia d, mm
cfffh Ki | Modun | Pén [>125] >400 | >800 | >1600 | >2500 [ > 4000
e | B¢ ! momm | 125 | +400 ]| +800 | +1600 | +2500 | +4000 | +6300
um
1 2 3 4 | 5 1 6 3 7 1 8 | 9 | 10
F, | T1+25 Fp+f;
Tr1+35] 36 50 63 7 80 - -
>35+63 | 40 56 7 80 90 110 ~
F, |>63+10| 45 63 80 %0 100 112 125
> 10+ 16 - i 90 100 112 125 140
>16+25 | - 80_ | 100 112 125 140 160
7
F, | Thi+2s | 22 40 60 100
Tr1+351 50 | 71 90 100
pr |>35+63] 36 80 | 100 12
i 1563+10]| 65 9% 112 125
> 10+ 16 - 100 125 140
F, | Twts25 | 22 | 40 60 | 100 160 200 300
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Ki

Mo dun

Budmg kinh chia d, mm

hinh Dén | >125] >400 | >800 | >1600 | >2500 | > 4000
"xé S| higw | momm | 125 400 ) +800 | +1600 | +2500 | +4000 | +6300
_ - ;
1 2 3 4 1 5 .6 | 7 | 8 | 9 | 10
F, | Ta1+25 . Fptf, :
Tir1+35 | 45 63 80 90 100
>35+63| S0 | 71 | 9% 100 112 125
>63+101 56 80 [ 100 112 125 140 160
B lsiwss| - | %0 | 2| 125 140 160 180
>16+25 | - 100 | 125 140 160 180 200
. >25+40 | _ - 140 160 190 224 250
Tir1+3,5| 63 %0 | 112 125
>15+63| T4 | 100 | 125 140
F; |
i [ se3ero] % | 12| 10 160
: - 125 | 160 180
> 10+ 16
F, | Tkl=40 [ 28 | SO 80 120
F, | Twi+do | 28 [ s0 | 80 120 200 250 400
Tr1+35{:- 70 | -8 | 100 112 125
>35+63| -80 [ 100 | 112 § 125 .| 140 160
>63+10| 9% | 12 | 125 140 160 180 200
F, | »10+16 | - | 125 ] 160 | 160 | 180 200 224
>16+25 | - 160 | 200 | 200 24 | 224 250
9 >25+40 | - 1 - | 25 | 250 | 280 | 280 315
> 40 + 55 . - 315 315 355 355 400
TY1+35 | 9 | 112 | 140 160
o | 735463 12 | 140 | 160 180
P l>63+10( 125 | 160 | 180 200
>10+16 | 180 | 224 | 224

Chi thich: C4c ki hitu duge ding -

F, - dung sai sai 56 ﬂqﬁg hgc cla bénh ring .

F, — dung sai d¢ dio huéng tam cla vanh rang

F. — dung sai sai 36 lan

FY - dung sai 40 dao ddng khoang céch tryc do sau mét vong quay cla bénh rang

F,,, — dung sai 40 dao ddng khodng phip wyé&n chung.
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Bdng 26. MUC LAM VIEC EM
(CAC CHI TIBU 1, T, fopes Trs T12)

Cip

Duding kinh chia d, mm

) (Modun P&n > 125 | > 400 | > 800 | > 1600 ;> 2500 ; > 4000
°:;';h Kyhitw | = nm) | 125 | +400 | +800 |+ 1600+ 2500 |+ 4000 | + 6300
pen
1 2 3 4 5 6 7 8 9 10
TX1+35 | 25 30 36 a6 56 - -
>3,5+63 | 32 36 40 50 63 80 -
f; >63+10 | 36 40 50 56 71 90 112
>10+16 - 50 56 63 80 100 | 125
> 16+ 25 - 63 71 80 S50 112 140
Te1+35 4§ 14 | 216 | 18 | 20 | 222 - -
»>35+63 1 +18 120 20 +22 25 128 -
for >63+10 | £20 | 22 | $25 | £25 | £28 | 32 | 136
> 10+ 16 - 25 | £28 | 228 | 32 | 36 | 240
> 16+ 25 - +32 | 36 | 36 | 40 | +40 | 245
TX1+35 | 213 | 15 | 217 | 219 | 21 - -
»35+63 | 17 +19 +19 21 124 +26 -
7 fo | >63+10 | +19 | 421 | 324 | 524 | 26 | 430 | +34
> 10+ 16 - 24 | 26 | 26 | 30 | 34 | 38
>16 +25 - 30 | +34 | 34 | £38 | 138 | 242
Te1+35 | 11 ¢ 13 17 24 36 - -
>35+63| 14 | 16 20 28 38 53 -
f >63+10 | 17 19 24 30 40 56 80
>10+ 16 - 22 26 34 45 60 85
516 + 25 - 30 36 42 53 67 95
T¥1+35 | 20 22 25 28
[ | >35+63 | 25 28 28 32
! >63+10 | 28 32 32 36
>10+ 16 - 36 40 40
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1 T2 3 4 5 6 7 3 9 10
T¥1+35 | 36 40 50 63 80 - -
>35+631 45 | so | s6 | 71 | 90 | 125 | -_

f; >63+10 | 50 | 60 | 7 80 | 100 | 140 | 160
>10+16 | - 71 g0 | 90 | 112 | 140 | 200
>16+25 | - 90 [ 100 | 112 | 140 | 160 | 224
Tul+35 [ £20 | 22 | 25 | 28 | %32 - -
>35+63 | 225 | 28 | 28 | £32 | 36 | 240 -

. >63+10 | #28 | 32 | 36 | 36 | 140 | 45 | 50

" | sw0s16 | - | 136 | 40 | a0 | s45 | zs0 | 456
>16+25 | ~ | +45 | 50 | 50 | 56 | 56 | 63
>25+40 | - +63 | 163 | 71 | =11 | 80
Te1+3,5 | +19 | 21 | 21 | 26 | 130 | - -
>35+631 124 | 126 | 26 | 30 | 134 | 38 -

8 >63+10 | 26 | 30 | 34 | 34 | 138 | xa2 | 148

o ot0ete | - | 436 | 238 | 438 | s42 | 24g | 455
>16+25 | - | %42 | +48 | xa8 | 53 | £53 | 160
>25+40 | - - | 60 | 60 | 167 | 267 | 275
Ta1+35 | 14 18 25 36 50 - -
>35+63 | 20 22 28 40 56 20 -

f; >6,3+10°1 20 28 36 45 63 85 128
>10+16 | - 32 | 0 | s0 71 % | 130
>16 +25 - 45 56 63 30 00 | 150

Tel+35 | 28 32 36 | 40
o ]>35+63] 36 | 40 1 40 | 45

f >63+401 ¥ | 45 45 |

> 10+ 16 0 4 %6 | 6
14 - GTDSLG 209




(Tiép theo bdng 26)

Céc ki hitu duge ding )
f; = dung sai sai 6 d6ng hoc cuc by cla bénh rang

_ :tfpb ~ sai ¢ch gi6i han bude &n khop

+f m sai 1¢ch gidi han budc rang

f; — dung sai sai s§ profin rang

£ — dung sai d¢ dao dong khoing céch truc do sau mot rang -

1 2 3 4 5 6 7 8 9 10
Til+3,5 | 228 | £32 | +36 | 440 | +45 - -
>3,5+63 | 36 | +40 | 40 | 45 | £50 | 56 -
>63+10 | +40 | +45 | 50 | 250 | %56 | 463 | %71

fp >10+ 16 - 450 | +56 | 456 [ 463 | +71 | +80
>16+25 - 63 | #71 | 71 | 480 | 80 | 190
> 25 = 40 - - +90 | 90 | +100 | 100 | *112
> 40+ 55 - - | £112 | £125 | £125 | 140 | +140
Tul+35 | 26 | 30 | +34 | £38 | +42 - -

o >3,5+63 | £34 | 38 | 38 | #42 | 48 | 253 -

>63+10 | 38 | +42 | +48 | 245 | 53 | 260 | +67
fpb > 10+ 16 - 148 +53 150 +60 +h7 +75
> 16+ 25 - +60 | +67 | +67 | 175 | 74 | +85
> 25+ 40 - - 185 | 85 | 205 | 195 | +106
> 40 = 55 - = | 1106 | 2118 | 1118 | 2132 | 1132
£ Tei+35 | 38 40 45 50
>35+63 | 45 50 50 56
>63+10 | 50 56 56 63
>10+ 16 - 63 71 71
\Chii thich:
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Bdng 27. MUC TIEP XUC CUA RANG TRONG BO TRUYEN
(VET TIEP XUC TONG)

Cip chinh xdc

Kich thuéc twong ddi cla vét 1i€p xde Wdng (%)

Theo chiéu cao rang
khéng nhd hon

Theo chiéu dai rang

khong nhé hon

2oom -1 o on bn b W

10
11

65
60
35
50
45
40
30
25
20

935
90
80
70
60
50
40
30
25

Chit thick: d6i véi b0 truyén c6 cp chinh xdc 7 + 11 voi banh rang 16n c6 56 rang khong
bing s6 ring ciia binh rang nhé vi bdi sd ring cilla banh rang nhd, cho phép
gidm kich thudc twong d6i cla vét ti€p xic thc thii cda rang. Cic kich thudc
gidi han wong d&i clia vét ti€p xdc tifc thoi ca rang trong trudng hop ndy khong
duge nhd hon 75% céc kich (huéc gidi han wong d6i cla vét tiép xic tdng.

Bdng 28. MUC KHE HO CANH RANG (CHI TIEU J,nin, far)

Céip sai Khodng céch tryc a,,, mm
Dang| lech | g >80 |>125|>180| 2501 >315 | >400 | >500 | >630 | >800 |>1000
ddl. khoz'mg hjeu DEI'I 80 - > - > > ! g >
ti€p { cdch ¥ +125] +180 | +250 | =315 | 400 | +500 | =630 | +800 1= 1000]+1250
true
pm
H| u 0 olololo|lo|lolojol o] o
E | 1 30 | 35} 40 521 57| 63 ] 70| 8 | 9 | 105
D | wm ] 46 | 54 | 63| 72181 |8 {97 | 110|125/ 140 | 165
c | v [T™™ 74 | 87 | 100115130140 155] 175 | 200 | 230 | 260
B | V 120 {140 | 160 | 185 | 210 | 230 | 250 | 280 | 320 | 360 | 420
Al VI 190 | 220 [ 250 1 290 | 320 | 360 | 400 | 440 | 500 | 560 | 660
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Bdng 28 (tiép)

Cap sai Khodng cich tyc a,,, mm
Dang| Mch .
46 |khodng| Ki B 80| >80 | 7125 [>180]5250 5315 | >400 | 5500 | >630 | >800 [>1000
tigp | cdch hi¢u +125 | +180] 250 | +315 | +400 | +500 | +630 | +800 |+1000{+1250
truc”
pim
I 410 | #11 | #12 | 214 | 216 | 118 | 220 [ £22 | 225 | 28 | 135
HE] 1 116 | +I18 | £20 | 422 | £25 | 428 | #30 | 435 | +40 | 45 | 50
D m 125 | 428 | 30 | £35 | 140 | 245 | 250 | 255 | +60 | 370 | 80
f
C | IV | & | 435 | 145 | 50 | 455 | 260 | +70 | +80 | +90 |+100| 2110 | 140
BV +60 | +70 | 80 | 90 | +100|110|+120|+140| £160| +180 [ £220
Al Vi
+100 |+110{+120+140 | +160 | +180|+200| +220 } 1250 | 1280 | +350
Chit thich: * Clp sai l¢ch khodng céch truc ding khi thay déi su twong ing giita dang doi
ti€p va cdp sai lech khodng céch tryc
Jimin — khe hés canh rang cén thiét
+ £, — sai léch gi6i han khoang cich truc

Bdng 29. MUC KHE HG CANH RANG
(CHI TIBU (~Ey;¢) HOAC (+ E,;,;) THANH PHAN I VA (-E,,) HOAC (+E,;))

Puimg kinh chia d, mm
Dan Cip chinh
aks'g xéomdc [ oo oo | >80 | >125|>180 | >250 | >315 | >400 | >500 | >630 | > 800
ﬁé‘ Am vige +125 [ =180 | +250 | + 315 | + 400 | + 500 | + 630 | + 800 |+ 1000
P &m
- pm

g | 36 3 10 f 11 ) 12 7 14 | 16 | 18 | 20 | 2 | 25

7 10 10 f 12 [ 14 | 6 | 18 [ 20 [ 22 | 25 | 28

g | 3-6 20 24 | 28 | 30 | 35 | 40 | 45 | 50 | 55 | 60

7 25 30 | 30 [ 35 | 40 [ 45 [ 50 | 55 | 60 | 70

3-6 30 35 | 40 | 50 | 55 | 60 | 70 | 70 | 90 | 100

D 35 40 50 55 60 70 70 80 100 110

40 50 | 50| 6 | 70| 70 | 80 | 90 |uo| o

31-6 50 60 | 70 | 80 | 9 | 100 | 110 { 120 | 140 | 160

7 55 70 | 70 | 80 {100 | 110 | 120 | 140 | 140 | 160

C
8 60 80 | 80 (100 | 110 { 120 { 140 | 140 | 160 | 200
9 70 80 | 100 | 110 | 120 | 140 | 140 | 160 | 200 | 200
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Bdng 29 1iép

Butmg kinh chia d, mm
Cip chinh
[::“;g xéc mic | 0 o0 >80 | >125 | > 180 | >250 | > 315 [ »400 | > 500 | > 630 | > 800
e |1amviee | 7000 125 | +180 | +250 | +315 | +400 | +500 | +630 | +800 | + 1000
P &ém
- pm
3-6 80 100 110 120 140 160 180 200 220 250
100 110 120 140 180 180 200 200 250 280
B 8 100 110 | 140 | 14D | 180 | 200 | 200 | 250 | 280 | 300
9 110 120 | 140 | 160 | 200 | 200 | 250 | 280 | 300 | 300
10 110 140 | 160 | 180 | 200. [ 250 [ 250 | 280 | 350 | 350
11 120 160 | 180 | 200 | 200 | 250 | 280 | 280 | 350 [ 350
3-6 120 140 180 200 220 250 280 300 t 350 400
7 140 180 | 200 ] 200 | 250 | 280 | 300 | 350 p 350 | 400
160 200 | 200 | 250 | 280 | 300 | 350 | 350 | 400 | 500
A 180 200 | 250 | 280 { 280 | 350 | 350 | 400 | 500 | 550
10 - 200 200 | 250 | 280 | 300 | 350 | 400 | 400 ( sS00 | 550
3 200 250 | 280 | 300 | 350 | 350 | 400 | S00 | 550 | 600
12 200 250 | 300 | 350 | 350 | 400 | 500 | 500 | 550 | 600
CHi thich:
E, e — 8ai 1éch nhé nhdt cha khodng phép tuyén chung trung binh (thanh phdn I) clia binh
ring in khdp ngodi (c6 ddu am)
E,. — sai 1¢ch nho nhit cia khodng phap tuyéh chung cha binh rang an khép ngodi (c6 ddu
am)
E.mi — sai 1éch nho nhit cia khodng phap tuyén chung trung binh (thanh phin I} ciia binh
rang an khdp trong (c6 ddu duong)
E,; — sai l¢ch nhé nhdt cha khodng phép tuyén chung ciia binh ring &n khép trong (o6 ddu
duong).
Bdng 30. MUC KHE HO CANH RANG
&
(CHI TIEU (=Eype) HOAC (+E i), THANH PHAN 11, um)
Dung szi 4¢ ddo hudng tdm vanh rang F,
>16 [>20|>25(>32(>40 | >50{ >60 ] >80 |>100|> 125|> 160> 200 (> 250
+20 | +25 | +32 | +40 | +50 ] +60 ] +80 |+ 100|+ 125+ 160+ 200 |+ 250+ 320
4 5 7 9 | 11 | 14 18] 22| 25 | 35| 45| 55 | 70
Chi thich: tri s6 sai 1éch nhd nhit cha khodng phip tuy€n chung trung binh E, . (Egmi)

duge xde dinh bing 1dng cda thinh phin I (bing 29) vdi thanh phén I (bing 30).
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Trang
L GEGTEREGU ..ot r et 3
MO BAU oo et rerr e aes 4
Phdn Iht’t'nhd}
DUNG SAI LAP GHEP

Chuong 1 : CAC KHAI NIEM CO BAN V& DUNG SAI LAP GHEP (6 tigt)
1.1. Khéi niém d6i 1n chic nang trong ché tao co Khi....oooivevvinrvneiinnrnnan. 5
1.2. Khéi ni¢m vé kich thu6e sai léch gidi han va dung sal.......vnmeein 6
1.3, Khai niem v& [4p hep ..o 13
1.4. Biédu dién so d6 phan b6 mién dung sai cla Jap ghép ....cccviennneeen, 20
CAU NOL BN TAP 1ovveieir e e cecree e c sttt rre s s ar s s e s st s st e s e e st tr e e eeaaaseaersonren 23
Chuong 2 : HE THONG DUNG SAI LAP GHEP BE MAT TRON (10 tiét)
2.1, Hé thong dUng SAL ..oiivveeriiiiin i smmr e e s e n e s s st ees 25
2.2. He thODg 1D BRED .ottt s se e st enan e 30
2.3. Chon kiéu 14p tiéu chudn cho mdi ghép khi thigt k&.....cocoeicvirvenaennn. 42
2.4. Pham vi iing dung cla cac 1ip ghép tiéu chudn.......ccoovvreveiieinninnnns 45
CAU ROL ON AP ..ciieevrees crreee s ertrreresa s s rrrrresaaresscae s e v seasssaa ssarranmmneres 47
Chuong 3 : DUNG SAI HINH DANG, VI TRf VA NHAM BE MAT (8 gy
3.1. Dung sai hinh dang v vi Iri B M3t ....covcecnrrcireereecireeees s 49
3.2. NhAM BE MBleiiiieiiiiieeriirveeereereesietesmeesenree s ebneasessmnsaesneeeea srrmnens 61

Chuong 4 : DUNG SAI KICH THUGC VA LAP GHEP CUA
CAC MOI GHEP THONG DUNG (10 ti&1)

4.1. M6i ghép & 1an vai truc va 18 than hop....occo e
4.2. Dung $ai 14D ghép then ....ccococivrreiim e ee e

4.3. Dung sai 1ap ghép then hoa....coovcieiiniccciice s
4.4, LAD GhEP COM tION..covicireecrrecrininbisneeesitesscms e nesaeaesnas
4.5. M6i ghép ren...

4.6. Dung sai truyén dOng AN F8NE.. . ceeeveeirreeminmrer s

‘Cau héi 6n 111« J OO
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Chuong 5 : CHUOI KICH THUGC
5.1. Céc khii niém co ban
5.2. Giai chudi kich thudc

CAU NOT ON AP 1ttt et e e e e ee s e s et rr e e

Phdn thi hai
KY THUAT PO LUONG
Chuong 6 : CAC KHAI NIEM CO BAN TRONG PO LUUNG (2 tiét)
6.1. Do ludng
6.2. Don vi do, hé théng don vi do

6.3. Phirong phap d0.....ciiiii e eviiasss e s s v e e e e eeeenaan s
6.4. Kiém tra - Phuong phap Ki€m ta.....everevenrenieeesceeceeeesoninennas

6.5. Phuong phap tinh todn két qua do
Cau hoi va bai tap

Chuong 7 : DUNG CU PO THONG DUNG TRONG CHE TAO CO KHIi

7.1. Dung cu do Ki€i thUGC CAP..ccciiiieriiiereensisnnss s erreeseesasarennens
7.2. Dung cu do kiéu Panme .......... ettt nraeeas
7.3, DONZ HO S0 cooiiiiiiiceiieeee ey e e eeee s s nraaereaes
7.4. C4c mAY A0 ChUYEN Vieeeeeoiiiiiitiiivrienreeeeescrr e e esseeeseenrrvraeeeas

7.5. Kinh hién vi do Iudng

Chuong 8 : PHUONG PHAP PO CAC THONG SO HINH HOC
TRONG CHE TAO €O KHI

8.1. Phuong phdp do dd dai ..o,
8.2. Phuong phap do g6C ...cccoovveniinniiire i
8.3. Phuong phdp do céc thong s6 sai sd hinh ddng........oooriiciinn
8.4. Phuong phép. dc cdc thong s& sai s8 vi L SR e
On tap — KI€m ira (2 ti€t).ceeneiiiiceeencennn reeeeeeterenee e itt et saastetenn _

Phulucd..oocovvvirrrvrceeennns R YL

--------------------------------------------------

Phuluc2. ... S YU UL OO T -

...........................................................

------------------------------------------------------------------------------

............................................................

7.6, M&Y chi€u hinh eeeveeeecc i
7.7. May do L o £ OO

(4 tiér)

.193

213



Chiu trach nhiém xudt ban :
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Bién tdp ldn ddu .
NGUYEN HONG ANH
Bién tdp tdi ban :
HOANG TRONG NGHIA
Trinh bay bia .
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THU HUYEN
Ché bdn :
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a\' CONG TY CO PHAN SACH DAI HOC - DAY NGHE

HEVOBCO

Dia chi : 25 Han Thuyén, Ha Noi

TiM BDOC GIAO TRINH DUNG CHO CAC TRUGNG DAO TAO HE
TRUNG HOC CHUYEN NGHIEP CUA NHA XUAT BAN GIAO DUC

1. Antoan dién

2. Ky thuat dién

3. May dién

4. Ky thuat lip dat dién

5. Bién dan dung va cong nghiep

6. Cung cap dién

7. Do ludng cac dai lugng dién va khong dién
8. Ky thuat diéu khign dong cd dién

9. Dién trcéng suat

10. Linh kign dién tir va timg dung

11, Bién t&r dan dung

12. Ky thuat so

13, Ki thuat mach dién tuf

14. Co ky thuat

15. An toan lao dong

16. V& ki thuat

17 Vat liéu va cong nghé cd khi

18. Dung sai Iap ghep va ky thuat do lugng
19. Ky thuat sira chira 6t6, may né

20, Céng nghé han (Ii thuyét va tng dung)
21. Cd sd ky thuat cat got kim loai

Ngtiyén Binh Thang

Bang Van Pao

Nguyén Héng Thanh

Phan Dang Khai

Vi3 Van Tam

Ng HAng Quang

Nguyen Van Hoa

Vil Quang Hol

Tran Trong Minh

Neguyén Viet Nguyén

Nguyén Thanh Tra, Thai Vinh Hién
Neguyén Vigt Nguyén

Dang Van Chuyét

D6 Sanh

Nguyén Thé Bat

Trén Hiu Qué

Hodng Tung

Ninh Bue Ton, Nguyén Thi Xudn Bay
Nguyén Tat Tién, D6 Xuan Kinh
Notyén Thie Ha

Nguyén Tién Luting

Ban doc co thé tim mua tai cac Cong ti sach - Thiét bi truong hoc
o dia phuwong hoac cdc Cua hang sdach cua Nha xuat ban Giao duc:

81 Tran Hung Pao, 57 Giang Vo, 23 Trang Tién, 25 Han Thuyén,
210,237 Tay Son - TP. Ha Noi; 15 Nguyén Chi Thanh - TP. DaNang;
231 Nguyen Van Cic - Quan 5 - TP. Ho Chi Minh.
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