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LOI NOI PAU

Sir phdt trién hét sic nhanh chéng ciia cong nghé théng tin va dién ni vién
thong dd manyg lai nhiing hiéw qud vo cing to lon. Trong tit ca cde finh viee KHEN,
KIXH, cong nghiép. nong nghiép, 1 chinh, giao thong, chinft phuc vit e v

khong nganh wao la khong strduny 1in hoe, Ngay nay, hdt cit ai trén hanh tinh cliing
t dén <6 thé truy nhdp vao maing Hhong tin toan cant Internet dé ndm bar nhitng gi ¢o
thé.

S voi cde nde bhde, Viet Nam dén vot cong nghé thang tin khd muon. Mdai
(i naim 1989-1990 mdi xudt hién nhimg may tinh XP AT vt O eting nho, 16c dé trao
d6i thong tin rdt han ché. Dén nay, nhie 161 cd cae mse khde, cliing ta dd sir dung
nhitng may tinh (PC) vai cong nehé vi xiw (¥ vao logi manh nhdt thé gton Intel
Poutium IV cd vé & ciing, bo nha Lan toc do tinh todn, thod man yéu cdit cHa neuot
vicw ding. Mot day, Nhat Ban dd tan s ndy tnh c6 theé thite hién 11 300 1 phep
tindigidy. My tinh nay ¢d cdu tae com 1 1024 Do vi xit 1y ghép lai. Va gan day
nhdt, hdang 1BM vita cong Do k¢ hoacd tao ra trong S ndni et cira thién nién Ky tlur
ba Toal mdy 1inl nhaih nhat mang tén Blie Gene vai khd ndang tindt todn 1 iéu 1y
phép i/ giay.

Ty pdién nicy tinh mon chi it cong cin. Nhitng phean mém iing dung trong cdc

inh vite ciia ta con rar tiéu, 16t cd gdn nhae ctia nide ngodi. Trong i viee Tuvén
Lint noi chinge va edn kéo kim logi néi riéng, 6 thé néi 1 chiea tr ¢6 dige mot phén
micnt o i i nado me div ching 1a o6 Lha nhicu cong iy lien doanht sdn xudt thép
Ve HHOC ngodi.

Dé 6 dioe mot phan mény khd di vé cong neghé cdn kim loat, tde gid dd bt
dein nghién ot 1ie nlding nam 1994 va da dat ditoe nhitng két qrid nhat dindi. Cong
vide nghién it va ket qua dat diege, trén mat béing thue 16 cong nghé phan mém con
qud non ¢ ctia Vier Nam cang ditoe kheng dinh la mor trong nhiing bude di 11 véu
phdat trién cong nghé thong tin trong neanh theo tinh than Nghi quyét 07/INQ-CP
ngay 5-6-2000 cia Chinh phit vé phdt trién cong nghé phdn mém gop phdn CNIH-
TIDH nén kinh 16 nuie nha. Trong phent vi mot gido rinh Tin hoc chuyén nganh
Cén kim logi " chi xin diige giob thiéi riot phdn ciia nhitng két qud do. Noi dung ciid
cudn saeh gom hai phan chinfe: '

_ Phén mém cong nghé cdn Linh vén méy can hinl ¢ nho Hén tue (Pdu vao

v didu kidn thie 1@ cia mot G i si - Cong 1y lici doanh sdn xudt thép can v
e HEodi ),
- Clugomg trinh ting dung cong nghe can tam.
D6 JE hicu, od hai phdn rom iing dung ndy dioe irink bay ciii deng

- Cor s[5 eyt tin Boe ¢ong nghé cdihinfva tint;



~Thudt 1odn, chirong trinkva mot O két qud tinh todn.

Ngodi ra gido trink con gidi thién 1éng qual mot vdn dé ma phiéu can b va
sinh vién trong nganl gran dés tas 101 it cong nghé can 1dm nguot lién nic.

Nhiing phdn niést cong neh¢ can hinft va tdm ditge chay cd trong 1riong
TURBO PASCAL ciing nlur trong praomg C++ teén nén Windows, Gido trinh  gidi
thiéw mot x6 nét khdi qudt va ket qud clia phdn mém cong nehé cdn hinkr (thép tron va
thép goc) chay trong MICROSOFT VISUAL C++ 0.0.

Sdch dioe viét cho cdi bo, cinh vién, NCS nganh CHBD va Cdn kint logi ¢&
Lici thite co ban vé Tin hoc cv s6.

Bay la mot mon khou hoc mai nén ngi dung, e cuc ctia sdch ¢ thé 86 COT CO
didm chua hop 19, Tde gia cdam on nhitng cww sindtvien: 6 Quung Vieung, Phum Sy
Hang, Nguyén Hong Phong ... dd hoan thandy xudt sde nhién vu hot 1ap va NCKH
theo luiong dé tai dad dioe giao; cdm on nhiing ¥ kién dong gop va pheé bink nr ban
doc,

Tac gia
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CHUONG 1 _
€0 SG LY THUYET TIN HOC CONG NGHE CAN HINH

1.1- bai cuong
Nhu ta di biét, hon 80% san luong thép trong céc nha mdy tuyén kim dugc
dua 161 xuong cn @€ san xudt thép fiinh vi thép tdm. Ching loai thép hinh hién ¢d to1
hang ngin profin khic nhau. San pham thép hinh don gidn chiém khoing 50-60%
trong toan bé sin luong thép hinh ¢ nho, ¢& trung binh vi ¢& lon.
San xudt can kim loai & Viét Nam hién nay di dat duoc nhimg thanh tuyu ding
ké. Ngoai c4c co 50 san xuat thép trude day, tr nhitng nam 1990, chiing ta da c6 hang
“loat cOng ty lien doanh vai nudc ngoai vol téng san lugng dat khoang hon mot triéu
tan.
Theo k& hoach phat wrién do Téng Cong ty Thép Viet Nam dé xudt va dugc
Nha nudc thong qua thi dén nam 2000, Viet Nam cén khoang 3.5 triéu tan thép, trong
dé rieng thép hinh, thanh, day [2 2 trieu tan va 161 nam 2010 ching ta cin c6 khoang
7 triéu tan vai trén 50% 1a thép hinh. Hién nay san luong thép cén cua ta dat hon mt
triéu tin, cha yéu phuc vy xay dung.
Xuat phét tir ty 1¢ thép hinh trong toan bo san lugng thép cén trén th& gidi néi
chung va clia Viét Nam noi riéng, viéc tinh todn cong nghé san xudt thép hinh, 10
rang giff mot vai tro vo cling quan trong. Thép tron, thép xay dung lai chiém mot ty 1¢
16n trong thép hinh. Vi vay bai todn tng dung tin hoc co ban nhit v quan trong nhat,
46 13 diém qua nhitng nét chinh vé 1§ thuyét, trén cd s& d6 sir dung kién thic tin hoc
- dé lap ra thuat toan, chuong trinh dng dung - hay hoan thién hon - mot phan mém
hoan chinh tinh todn céac thong 6 cong nghé- ning lugng céan hinh - san pham thép
tron cdc loai v6i duong kinh khéc nhau tir phoi kich thude bat ky. Nhu vay dau vao
chuong trinh ing dung la kich thudc phoi va san phim. Chuong trinh tmg dung s&
tinh todn kich thudc 16 hinh, tat ca cic thong 6 cong nghé, nang luong cin thiét dé
cdn loai san phim theo yéu cau tr pho di cho.
Pé tao ra thuat todn va chuong (finh chinh xdc v nhanh chong nhat, ta diém
qua mot s6 hé thong 16 hinh hién dang dugc sir dung réng riii nhat dé cin thép tron.
Phu thudc vao kich thude profin, chat lugng thép cén, loai may cén va nhiing
y&u 16 khdc ma nhiing ¢o <& san xudl sir dung nhimg phuong phdp khic nhau dé cin

thép tron. Trén hinh 1 biu dién mot s& hé thong 16 hinh phd bién hon ca.



1

Phoi

L]

Hinli L. Mot s se do cdn thép vron sic duny cac hé thong 16 hink khde nhau:

a- ovan-vuong; he- thoi-vuong; ¢ ovan-ovan canle; d: - hé thong 16 hink 1ong

hop: e: - hé lo hinh sit dung cde 16 hinh mui canbh.

Hinh fa [a so do cin thép tron theo hé thong 16 hinh dvan-vuéng trong nhiing
16 hinh 1ho, sau d6 dai cdn vao 16 hinh vuéng va tiép theo dé vao 16 hinh 6van trudc
tinh viu tron tinh.

Diy la h¢ thong 16 hinh phé bi¢n nhét duge nhiéu nude si dung. Tai Viét
Nam, h¢ thong 16 hinh nity cling duge da s6 cdc cong ty dang diing trén thuc (&

Phuong phap cdn theo he thong ovan-vudng dang duge sit dung rong rii dé
¢an thép thanh, diy trén cde miy cdn theo hang va day lién tuc ciing nhu dé cin thép

tron dudng Kinh 10 + 30 mam trén nhimg mdy cdn hinh ¢& nho lién tuc.

He¢ thong 15 hinh ovan - vuong duge dac trung bdi he s6 din dai 6n. Diéu nay
rit ¢6 ¥ nghiit khi cdn nhiing san pham thép hinh ¢& nho. Trong truding hop diéu kién
cdn chi cho phép st dung din dai nho, nhing 18 hinh kéo dai ¢6 thé 1 thoi-vuong. Vi
vy ngudi ta su dung h¢ thong thoi-vudng dé cdn thép tron ¢ dudmg kinh tr 30 mm
tré [én rén cde mdy cdn hinh ¢d trung binh (hinh 1b).

D¢ cin thép tron ngudi ta cling st dung h¢ hén hop nhiing 16 hinh tho-1a tap
nop cic hé: thoi-vudng va évan-vuong.

He¢ thong 16 hinh ovan-6van canh (hinh 1 ¢) ciing duge st dung nhicu tréncic
mity ¢idn hinh ¢d nho licn tuc mac du cin theo hé théng 16 hinh nay thi hé s6 din dai
khong i6n- khodng 1,3-1,4. Tuy nhién lugng din dai nay trén mdy cdn lién tue, dic
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biét 13 & nhém cdn tinh, hoan toan dam bao nhan dugc san pham thép tron kich thudc
kiuic nhau.

Hiah 1.d 13 hé theng 16 hinh tong hop ding d& cdn nhimg profin trdn tir thép
- chat luong.

Con hinh 1.d li h¢ thong 16 hinh mudi canh sk dung cho vige c¢in sin pham
tron dudng kinh 100-300 mn.

Tit uu viét cha nhimg h¢ thong 16 hinh tren, chuong rinh ting dung tinh cong
nghé can thép teon duge 1hiét k& theo hé thong 16 hinh

Hinh 2. 11¢ thong 16 hinh thict ké trong clutong trinh g dung.

Nhu trén di ndi. day b he thong 16 hinh si dung rong rai nhat. Phoi cap cho
hé thong 16 hinh nay la vuong canl A, xA, . Thong thuong hién nay phoi ban diu cua
CAc CO s& san xuil ¢6 kich thude vuong tir 100 w100 mm tr¢ lén viw dé cin thép ton
véi he theng 16 hinh ovan-vuong, ngudi ta thudng su dung mdy can tho ba true tao

phoi vuong canh A XA,

Trén ¢ 5O phoi canh AxA, di cho, san pham duong kinh d xdc dinh, hé
thong 16 hinh ovan-vudng- ... - ¥ uong-ovan-1ron ¢in xdc dinh thuat todn vi 1ap trinh.
Thuét todn vi chuong trinh ng dung dugc xic 1ap theo cile bude sau:

- Phuong phip tinh;

- Co 5d tinh todn.

Sau khi chuong trinh thyc hi¢n viée tinh todn nhitng théng s6 cong nghé nwr
hé 6 dan dai . Jugng ¢p. cic kich thude 16 hinh. di¢n tich 1iép xiic, duong kinh can,

dp luc ricng. luc cdn toin phan, momen, cONg SUAl V.V... + K&l qud cha chuﬁn0 trinh
tinh cong nghé s¢ duge su dung a¢ tinh kéo cang vi anh hudng cua kéo cang.

I.2- Phuong phip tinh

Pé dé hicu ta gi6i han bdi todn trong vige tinh todn cong nghé¢ cdn san pham
thép van xdy dung i P10+ D30 véi mice thép 1a cdc loai CT, kich thude san pham
thuge loai trung binh. Nhu da phan tich & teen phan dai cuong, hé thong 16 hinh tho
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thong dung dugc chon la hé thong 16 hinh hop chir nhat-vuong . cac gid thuéc nhém
cdn trung va can linh dung hé 16 hinh évan-vuoéng, ba 16 hinh cudi cung la vuong-
ovan-tron: He thong 18 hinh pho bién nhat. He théng 16 hinh nay con pht hop vai
thuc t€ thi€t bi clia nhiéu co s san xuat & nudc ta. Viec tinh todn cong nghé phai bao
dam kich thudc 16 hinh hop 1, khong ba via, kim loai dé an vio truc, toc do gilra cac
gid cén thich hgp (bing céch tinh todn chinh xdc luong vuot trude) va cudi cung la
phii dam béo diéu kién bén cla thi€t bi va cong sudt dong cd.

Nhu trén da ndi he théng 16 hinh dvan-vuong cho phép sl dung hé so din dai
i 16n, nhiét do vat can dong déu va giam it. D6i v6i cdn 1ho thi he ¢hit nhat-vuong
con phil hop véi hé ovan-vudng sau do.

Khi thiét k&, ta c6 thé tinh todn theo hudng cin hay di ngugc tir 16 hinh tinh
thanh phdm t&i 16 hinh tho (phoi), hay tinh xuoi tir phoi xuéng, hoic di tir hai dau vao
gilta. Véi chung ta, san pha‘im di cho (biét wrude), phoi cling biét trudc va tinh cho
nhiéu loai san phdm c6 cdch tinh tuong ty ( cung 12 thép tron ) nén ta ti€n hanh tinh
san phim lén t8i phoi. Trong phdn nay chi uinh bay cdc bude tinh, cdch tinh va
nhitng céng thic tinh. Viéc tinh toan cu thé s& duge chuong trinh thye hién bing may
tinh. Mot s6 két qua tinh cho nhimg san phiam cy thé dugc trinh bay trong Phan thir
hai.

Phuong phép tinh gém cdc budc sau:

- Tinh toan 16 hinh tron tinh.

- Tinh todn 16 hinh évan truée tinh.

- Tinh todn 18 hinh vuéng trude trudc tinh.

- Tinh todn hé 16 hinh kéo da1 évan-vudng.

- Tinh todn vuot trude, van téc can.

- Tinh todn luc, mbmen, cong sudt cdn.

1.2.1- Thiét ké 16 hinh thanh phdm

Theo kinh nghi¢m, dudng kinh theo chiéu ngang cda 16 hinh thanh pham phii
nén 16n hon theo chiéu thing dimg 1 + 2% do nhiét do theo hudng ngang 16n hon
theo huéng dimg. Vi vay khi ngudi, kim loai & phan ngang s& co rat nhieu hon. Hon
nita do diéu kién ma sét luon thay doi dé lam 16 hinh bi qua ddy, gay ba via.

Thudng lay:
d =(1,012+1,015)d,- A+ 001 d,,
trong dé: A - la dung sai dm.

Thong thuomg A va 0,01d, xdp xi nhau nén ta cé:

12



d = (0,012 +0,015)d,,

trong d¢: d, - duding kinh san pham & trang thdi nguoi.

—

T L

Hinh 3. Lo hinh tron tinh,

1.2.2- Thiét ké'I6 hinh vuong trudc tinh
Thong thudng canh g clia k6 hinh vuong trude tinh lay la:
a=(10+1,1)d -v6ithéptron nho, dudng kinh d = 5 + 20 mm,
a=(1,12+1,19)d - v6i thép irdon ¢6 dudag kinh 16n hon 20 mm.
C6 thé xdc dinh dién tich hay canh « cua 16 hinh vuong theo dudng biéu dién
quan hé gifra hé so kéo dai p tir hinh vuong nly t6i thanh pham v6i dudng kinh d cua

16 hinh thanh pham ( hinh 146, tai licu [ 2]  hoac theo cong thice kinh nghiém:

Hinh 4. Lé hinh vuong.

13



Bang 1.

Brong kinh Chiéu dai canh «, Ban kinhy juon «
khe ho e

san pham

el ions

Tir (I?6+(IJ--1_I£'_] ; a= (1.0 l,(.]'_‘"l'j:f |

1= (1.0-1.5) 7= 015 |

_'T'q‘.r (r]2+hi2 a=11, 1u()‘—|_|_4_){; T I,______lhl_,i' . i
t=A1 ,5—:—--1,(21

( Pon vitinh bang: mm

Viéc chon kich thude ¢anh ¢ cua lo hinh vuong can phai xudt phdt ta kha
nang dan rong ¢ 1o hinh ovan trude tinh. Thuong néu theo hé s6 dan dai trung binh thi
w cua o hinh tinh bang 1,10 + 1.15: cua nhimg lan cdn vude tinh p =115 + 1,35,
Trong 1ai licu | 2] tic gid dua ra bicu do quan hé gitia p,, v6i dudng Kinh sin pham

vada g, cta cap 16 hinh nay.

Fo.=F, . 0, < a=~NF . u, . Suy ra ta ¢o:

u= \.4 - H ( 1.1 )

Khe ho truc can 1= (0,10=0,15 )a.
1.2.3- Thiét keé'lo hinh évan truoc tinh

Vé mat Ly thuyet, de cin ra duge thép vin chinh xic phai dim: he thong 10
hinh bau duc nhi¢u bin kinh 1a thich hgp. Nhung khi dé do hinly dang (0 hinh ma gua
trinh cdn s& khong on dinh va khong thé diéu chinh duge kich thude mét cich rong
riii nén he 16 hinh nay it duge dung. Khi cdn thép tron nhé (hi hinh dang 16 hinh biu
duc thudng & loai mot bin kinh v véi loai nhicu biv kinh: ¢ su chenh lech kKhong
tén. Lo nhicu bin kinh chi dung cho cin thd)y irdn & duomg Kinh lén hem 60 mim
(loi 10 hinh bau due 2 heac 3 ban kinh ).

Lugng &p rong he 16 hinh hau due ndy cing khong nén qui 1on boi vi chit

lugng bé mat cta 16 hinh baw dyc anh hudng true tidp ddn chit lugng sin phim.

Ve nguyen tae, muon cin duoe idp rdn ¢6 kich thude chind xdc phai chon ty
50 chi¢u rong trén chiCu cao A7 cua 1o hinh ovan niy vl plon, MNouoe Tai, khi do 1O

Linbrovan nay 8 rat Rl G vat o oo et dién vudng sivoe J caa S ovan rit de



bi xoan di ¢o dan hudng khi di vao [6 linh tron tinh. Tinh todn 16 hish évan trude
tinh di tr viee xdc dinh chid¢u day fr cuano. Chidu day nav phu thuoe vio lugng din
rong cua ddi cdn trong 16 hinh ron. B¢ xie dinh chidu day /o ta co th¢ dua vie bang
31 trong [6] Vinhogradov A.P 1ap trén co 50 kinh nghiém. Mot phiron phigp khac la
dua vio biéu d6 trong tai héu [ 2] (rang [3:4), cu thé la d¢ xde dinh kich thude cua 16
hinh évan mat ban kinh. 1 bicu do tra duge ty sO ifd vatim duuce chicn cao fi. Clng
theo bidu d6 nity ta G duge gid Wi fuh, e do tatinh duoe b, dong thoi ta cling 1im

dugc bin kinh R ¢t lo hinh ovau:

h' 4 (h—1)
g= "m0 (12}
Hh—1
Dién tich ¢t 1 hink oy trude unh L
2 2 i
F..= blh—0)+ht=-bh+-bi (1.3)
3 3 3

L.2.4- Thiét ké'lo hinh kéo dai

Sau khi tinh todn ducc kich thudc cac 16 hinh trude tinh, vé1 h¢ ta dang xem
L vuong - ovan - tron, tinh duge canh 1& hinh vuong «,, theo cong thite (1.1). Cong
viée i€ theo la phan phoi he s6 din dai cia cdc ciap 16 hinh kéo dai va cha timg 16
hinh. Nhu di dit vitn d& ¢ trén. h¢ thong 16 hinh chon 1 h¢ ovan-vuong va hé [6 hinh
cdn thé §a hop-vueng. Gia st sau hé thong hop-vudng ¢d phot vuong dé vio diy can
lien tue. Thue 18 tyd cie co s, de san xudt thép tron déu ding phoi vuong. Phoi niy
duoc can theo he ovan-vudng cho i san pham tron. Trong chuong trinh fng dung
tinh cong ngh¢ sau nay, phoi vuong co canh 1 A, Trong thue I san Xuit, mot sé co
s diing phei canh A, kich thude kKhde nhau d¢ can ra thép tron dudng kinh khic
phau. DE da dang hod vige ding phai canh A, khdc nhau. trong chuong trinh tng
dung ¢6 st dung hai toi phoi canh Aol v Ao2 gid i theo yeu cant ma it so co . Bai
todn di vio cu thé hon: Tinh cong nghe cin thép tron dudng Kinh o t phoi Aol hoac
Aol

Trude hét, dé tinh duoc nhing kich thude khidc caa 16 hinh, can tinh s6 lan
~in cho timg loai san pham. Theo cde tai ligu, s6 1an cin tinh theo cong thiic saw:

Lol —Lgk

n= - (14
L, :



Tuy nhién trong Turbo Pascal, cong thic (1.4) cin viet L

Ln( Ir?r.l lllf [‘:r ) =
n= ——-—"" (1.2)
Lnu,
trong d6: 1, 14 hé s dan dai trung binh. V6i hé 16 hinh ovan-vuong o day l[ay p, =
1,35 14 hop ly. Biét kich thude phoi va kich thude cta 16 hinh # - 2. dé dang tish duge
56 lan can .
Tir day c¢é nhiéu céch khic nbau d¢ tinh toidn cdc thong s6 cong nghé. Trude
tien tinh he s6 dan dai cho timg cip 16 hinh.

a- Tinh todn va phéin b hé s¢ ddn dai cho cdc 16 hinh

Trong cdc tai Licu 2], [3], 151, déu dua ra nhimg phuong phap khdc nbau dé
tinh. Trong tai lieu [3] tdc gia dua ra mot dd thi dé ua cée he 6 kéo dai cho timg cap
ovan-vuong, tir dé tinh duge kich thude cia 16 hinh vubng trong cdc cip vuong-ovan
d6. Phu thuoc vio canh 16 hinh vuong trude vi sau 18 hinh 6van mi ¢6 thé tinh duge
Kich thudc ctia 16 hinh ovan. Biéu do trang 134 cua [5] cho phép tra duge kich thude
16 hirih 6van, sau d6 tinh todn céc thong 56 con lai.

Tuong tu nhu vay, trong tal licu [3] tdc gia cling dua ra mot 56 biu do dé a
cic thong s6 khi bigt mot vai thong & ¢6 trude. Da s6 nhimg tai liéu nay duoe xay
dung trén cd sd kinh nghiém. Trong (i ligu (3], téc gia Minkin A.B dua ra cdch tinh

hé s0 kéo dai nhu sau:

Heé s6 dan dai 10ng 1, cho céc ¢ip 16 hinh évan-vuong tinh theo

= (1.6)

“irong d6: A- [a mot he 56, A= 4+6,
«- canh 18 hinh vudng, con D, - duding kinh truc cén.
Cich tinh nhu sau: Bal diu tir 16 hinh vuong thir n-2 06 vé dau, tinh p,, vl ¢,

di bict. Di¢n tich 16 hinh vudng thi #-4 tinh theo cong thic:

Foi=H,- ar (L7)

"n=_

Tl cong thie ( L.7) ta s€ tinh duge canh 16 hinh vuong thi n-4 g, . .

Sau khi tinh duge canh 16 hinh vuong ¢, thay vio cong thic ( 1.6 ) tinh dugc

i, thi hat theo ¢, 1iep tue thay vao { 1.7 ) tinh dén kich thude phoi gin nhat (hi
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dimg lai. Theo cdch tinh tén ta dd tinh duoc kich thude cdc 16 hinh vudng va tinh
. duoc dién tich miit cit 16 hinh vudng theo cong thifc:

Fo=al -086r (18)

trong dé: r, 1a ban kinh lugn dinh cla 16 hinh vuong.

Theo bang 1, ban kinh lugn r, ¢6 gid tri:

r,=0,15q,

Q

b

Hinh 5. Lé hinh ovan.

Tiép theo cén tinh chinh xdc hé s& dan dai p,, clia ting cap 16 hinh theo dién
tich thyc xdc dinh boi cong thite ( .8 } cé tinh 161 bin kinh goc lugn r, .

p‘lgl = F?ll/FZn-E

Sau khi tinh duge hé s& din dai ju,, cla timg cdp 16 hinh, hé s& dan dai 1én

131
nhat & cdc 16 hinh 6van dugc tinh theo cong thuc:

1 D —al \/; 3 —
P R T TR ) \/# (1.9)
I max 18 a \/5 fg[ fg..«
i+1

Hé s& din dai ¢ 16 hinh 6van xdc dinh theo cong thiic:

f
‘u;- = \'II ‘ui max ‘”.’gn‘

trong dé: . — hé s6 din dai 16n nhét trong 16 hinh 6van thi {, duge tinh theo cong

NI

thic (1.9).

Dé thong nhat k¥ hicu, wv day wré di v i la chi 56 cia 16 hink évan, con i+1 la chi 56 ciia 16 hinh
VHANE.
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He 86 didn il O 1& hinh vaong:
Fia = “m:_--.ifll'. (1.10)
Tit nhiing biéu thiic trén ta xdc dinh duge dign tich ti€t dién 16 hinh.
b - Tiph cidc kieh e eiia 10 hindt ovan
Kich thude cta cac 16 hinh ovan doi hoi phai tinh todn that chinh xdc mai

dam bao dién ddy 18 hinh va khong bi ba via cling nhu didu ki¢én an phoi. Trong tai

licu [3] . tdc gia coi qud 1inh cén nhu mot qud trinh chon (hinh 5). khi cin tit 16 hinh

Hinh 6. Tinl {6 hinh dan dai.

rL//// ’////A"r (}

niy sang 16 hinh khdc, vt cdn giam dién tich, chiéu cao va din rong sang hai bén.
Gol ¢, [a h¢ 50 din rong. theo Minkin A.B., cé thé tinh theo cong thic sau:

¢, = AFJAE
Vo AF, =F -F,, con AF=F,-F, ,va
F,=hbs Fy=hby Fo=Fue= by .
Thay vao ta ¢6:
- h h,

c\.— (111
’ F h‘b{} )

Vi hé thong 16 hinh dang xem la évan-vuong, tic gia dua ra cong thuc tinh
hié s6 din rong cho hat 16 hinh nay nhu sau:
- POT v 16 hinh dvan:
1
JE S — S )

Ah, h (h, +Ah} Ah
1+ 1+12,54( )
4h +D Ahh, R

18



- D61 voi 16 hinh vuong:

1
c = , (L.13)
¥ 14154h, /(4h, +D)

_trong do: Ah = h,-h,: D - dudng kinh truc can;
h, - chiéu cao cla 16 hinh phia trudc;
h = 1,4l4a; a-canhl6 hinh vuong.
Khi can phai dam bao diéu kién nay. Néu khong sé bi ba via, khong dién day

16 hinh. Trén co s& nhitng dan giai ¢ trén nhiing cong thiic dé tinh toan kich thudc cla
16 hinh 6van s& nhu sau:

Dién tich cta céc 16 hinh 6van c6 thé tinh theo (hinh 7):

Z’ %bki *

Yo i+
o (i+f)

Coi
NI
IR

Hinh 7. Tinh 16 hinh ovan.

, . b
0 =2Rgar051n2—§——b,.(R0—hpr)+b,r,; (L14)

0
h,=(h-1, )2 .
trong do:
R, - ban kinh 16 hinh ovan;
b. -chiéu rong cua 16 hinh ovan;
h. - chiéu cao 16 hinh 6van ké ca khe hd truc cén;
h,, - chiéu cao 16 hinh 6van khong ké khe ho truc can;

1, -khe ho gilta hai truc.

Chiéu rong miéng 16 hinh c6 thé tinh:
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b =4 -

pat: B = RJOSh vA thay vao hai cong thiic trén ta c6:

V26,71

—
FJ:O,Shf f3 aresin —(ﬁ,"l)\fl2ﬁ,‘1 »

b, = f2p .

Tinh AF, . Theo hinh 7 co

AF B F - 4F|’JH('I§ = F;‘ - 4( FAHL' t FHAL.'I'.' )

Tir quan hé hinh hoc tinh duogc:

F(JA[I
Foup = 050,04, con OA = 0,50 —
"
04 =0,5h — R, (1- |- ).
\ag,

Thay vao (1.18) ta cd:

J;;_ By, [ﬁ_ -

AE =h ﬁ‘l’y’
L= arcsin
\Bﬁw J2u \ 2ﬁw

VoL w, =il

Theo hinh v&, dé dam bao dién ddy 16 hinh thi:
Fr' F-AFH = FIH’ _AF_\'E 4

‘ trong do6: F;, Foi
AF,, AF - phan dig

Tur cong thie (L11) ta cd:

20

- dién tich 16 hinh trude va sau khi can;

. tich 16 hinh du khi khong ¢6 ddn rong va cd dan rong.

(L15)

(L16)

(L17)

(1.18)

= 0,5R ;arcsin(h, J2R.)- 0,25h; ,[R,, ( 0,5h,- OA )]

S

(f,-D}
e

(1.19)
(1.19a)

(1.20)



aAF = ¢, AF AR - [3 h¢ 56 din dai cta 16 hinh thi /.

Mat khdc ta lai co: AF = F - (F,- A, ). Hay:
((Fy - (Fup - OF,,; )); thay vao cong thic (1.20) bicu thic s&

Af1+f =,
la:
1_/“.'C ]
F = AF, =——=F_, (121
1 )
Ta lai c&: F = uF,,,. Congthic (1.21) s& c6 dang sau:
1 .
AF =——F (122)
l—¢

Dai véi 16 hinh 7 +1 thi:

¢ 1
aF, = e (123)
.w+1
Suy ra:
W sy [
: Hy Hy N2 t,-pe
B arcsin—=—— ﬁ[’(/ ||1- g -—_W (B, —l)n_._ Lo
V'Izﬁ’w‘ \,'2;1““ \ 2[1’ !,t/ \;,uw w op{l=c )
(1.24)

Tuong ty tinh cho 15 hinh vuong:

“ J+] Lril(; a+] )
AR = = (125)
)

fr

2(l-¢

Tl
Ciing trén quan hé hinh hoc tinh dugc:

_ AF, = 4F e =HEF api — L.
ho cong thic trén, sau khi bién aoi, nhan duogc:

Thay cdc gid u1v

MJ ‘”J.r
AF = F, —OSh A (1~ *——) (1.26)

v, 12(/3 -0, 2)/3
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! 2

- 2 2
AF, 0.5k 12¥) {14-;(1—%)3} (127)
w, B

!

Qua céc cong thue (1.24), (1.25) va (1.26), (1.27) nit ra hai phuong trinh sau:

K ,fl A, (I-c )
— —"7) + '\}’ S -1=0; (128)
12(8 -02)y N2y p(l-c )
4 2 l('Iw+l("ur+im})
(-w) +05B(1-y,)} —058 10 =0 (129)

1-c¢
el

K&t hop véi cong thic (1.12), h¢ $6 din rong & 16 hinh 6van s€ ¢6 dang:

. ]
¢, = S — —
AQ-y, \|f2,f H,, )ll—+~100A(\|.',uwr 120y =) 1B J
1+ — |' .'
(4+D \‘,1'2 fu, Th, =y, \Il'Z hu,, )yxr'\l.'E i,
(1.30)
trong dé: D. =D, -}, I -chiéu cao 16 hinh thi /.

Cdc hé 6 khong thit nguyén B, v, 1a nhimg ham s6 phu thuoc an nhau B, =
B, . w) vy, =y, B). K&t hop véi diéu kien (1.13), sau khi bi€n doi, gia tri hé s6
duge tinh theo cong thitc dudi day:

2 \Illl'uf.‘{l’ !2 I-"IL'“‘HJ
B, =02+, /| 125 (1- ) (L31)

va:

| F 8 D —\Ea

B @ T Y -l (132)
\I \I 1548 V2a,

Viéc tinh todn £ ¢6 thé dugc bang cdch két hgp hai cong thite (1.31) va (1.32):

y, =1-05

D. —2a - 3
2+ 1+l A% i+l ( |'|’:[f __ﬁ])\
| 2 vo -1y
B =1+285 REII R VDS
oy, (4, - 1)
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Déu tién tinh A theo cong thic (1.33). Dy iy cong thire khd chinh xdc. ¢ho
két qua gan ding véi /4 . Sau do tinh hicu 4, - £ . Néu nhé hon 0.001 thi Ky aid tri
B = B!, con néu lén hon 0.001 thi 14y gid tri 4 mdi bang (/- A7) thay vao (1.32),
(1.30), (1.33) tinh t6i khi thod man didu kien higu ndy nho hon 0,001 thi ding lat

(xem so d6 thudt todn dudi day).
Begin

v
F e=0.001 7

G

B b

L,_‘-_.J
B i
v

Hinh 8. S do thudt todi tink ‘

B v

Sal Piing

IB’[[|]_BI1H!<S
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Gid tri thir & day 1ay bang 0,001 - tuy chon. Tat nhién cang nhd cang tot. Thuc
1€, gia tri nay bing 0,001 1a da bao dam do chinh xdc cao.

Viéc tinh chinh xdc cdc thong s6 khong thit nguyén g, ¥ . ¢, la rat quan
trong vi tir cdc thong s& nay ta tinh duge céc thong s6 cong nghé cta 16 hinh.

Qua cdc phan phan tich va xay dung céc cong thic trén, c6 thé 6m 1at cic
budc tinh todn nhu sau:

- Tinh todn cdc hé s6 khong thit nguyén £, ¥ (theo so dé thuat todn );

- Khi di ¢6 cac hé s6 trén, tinh cédc Kich thudc cha 16 hinh ovan theo cong thic
(1.17), (1.19a);

- Tinh céc thong s6 khic nhu: hé s din dai, bdn kinh 16 hinh Ovan ... .
1.2.5- Tinh van téc - Luong vieot trudc

DGi véi mdy can lien tyc, vé mat 1y thuyét, dé qué trinh cdn tién hanh dam
. bho thi yéu cdu cong nghé quan trong nhat 1a phai thoa mén dieu kién thé tich gidy
khong ddi ( Const ). Nghia la:
FV,=FV)= e —F V. =FV.: (1.34)
hay: FV, = Const,
trong do:
F, - dién tich vat cdn di qua gid tht/ cla mdy cdn lién tyc,
V. - van t6c clia gid cdn thit { cua may cdn lién tuc;
n - s6 gid cdn trong day cdn lien tyc.

Talaicéhé sodandai:  p=F, /F. Suyrar = viv, .

Nhu vay néu biét dugce van toc clha gid cin cusi cling cha mdy cdn lién tuc c6
thé tinh dugc van t6c cac gid con lai. Nhung trong thuc t€ khong thé tinh nhu vay
duge, bdi vi trong qud trinh cdn lién tuc ¢d thum gia thanh phan vugt trude va tré cua

" kim loai so véi van toc truc cin. Goi s 1a lugng vugt trudc tinh theo % thi cong thic
(1.34) dugc viet lai la:

FV(L+35)=FVyl+8)= s —F V.o (L+5.)=FVAl+s) (135)

hay: FV.(1+s,)=Const

Nhur vay, khi kim 1oal ra khoi truc cin van tée clia nd 16n hon van toc truc.
Théng thudng thi gid tri vuot trude s dat khodng 3+6%, ¢6 khi lén t6i 10%. Qua dd 1a
thay doi véi nhitng day chuyén cén lién tuc hién dai, c6 van téc cdn l6n va qua nhiéu
gia cdn, néu lugng du (luong vuol trudc) nay tinh khong ding s€ dan t&1 kim loai bi
nén (chiing) hodc kéo cang. Néu tng suat kéo cang qud 16n s& 1am di dai cdn, con
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néu da I6n thi kim loai & khong dién day 16 hinh. Van dé kéo cing s& dugc xem chi
tiét hon & phan I, chuong 1II.

Cé nhiéu phuong phdp khdc nhau tinh lugng vuot trude. Trong chuong trinh &
day gidi thi¢u phuong phdp tinh vuot trudc bang céch quy vé tinh dudng kinh goi la
“Pudng kinh cdn® Ban chit cla phuong phdp nay 1a: gid sl van tdc kim loai ra khoi
truc cén la v, van toc géc cla truc 1a @ thi vintéc v, = oR,

V6i R, hay (D) 1a bin kinh (dudng kinh) can phii tinh.

a) Co so tinh todn Luong vieot iruce

Trén hinh 9 nhan thdy néu bd qua lugng dian rong va khong cé su kéo cang
trong khi cdn thi phuong trinh can bang cdc hinh chiéu cha céc ngoai luc tac dung lén
truc cdn theo hudng chuyén dong cua kim loat trén he toa do x, y, z khong phu thuoc

vao s0 truc ¢én hay su tao hinh nhu thé nao. V;
Hinh 9. Tinh vitot tricéc
Phuong trinh can bing ndy ¢6 dang: * *
[t ~p Jgedxdy-2 [ t_dxdy=0 (1.35b)

'\I I3 -\ rar

trong doé: 1, . p, kan luot {4 tng sudt ti€p va dng suat phdp trén bé mat 1iép xlc gida
truc cdn va kim loai trong 16 hinh. Theo [3] thi quan hé gilta img sudt ti€p va dng sudt
phdp 1, = u p,, 0 diy p la h¢ s6 ma sdt giita bé mit kim loai va truc cdn. Tri s6 cla p
¢6 thé duge tinh theo cdc cong thite kinh nghiém sau:

1=k (1,05 - 0,0005¢ );

1= 0,05 - 0,0005r - 0,0056v ,
_trong do:

k, - hé s6 phu thuge vao vat liéu lam truc cén, &, = | néu truc cdn la gang hay
thép;

t - nhiét do kim loat cdm;

v - van toc cdn.
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Phuong trinh cin bang thé tich:
P =Fyv,
trong do:

v, F, - 12 van t6¢ va dién tich cua kim loat tai vi tri ¢ 1oa do x;

"x »
v, , F, - 1a van t6¢ va dién tich cua kim toai khi ra khoi tryc cin.

(!

Nhu da phan tich & rén, vin t6¢ v, = R . Khixy =/ (/ la do dai doan vuot

trude) thi :

Al

v, =R wcosy; vai R, =D /2
_trong d6: D, - dudng Kinh trén truc toa d6 x, y, z ( xem hinh 9),
y - 1a géc trung hoa.
Mat khic lai ¢é:
F.=F,; F,- diéntich mat cit tai vi tr géc trung hoa.

Tinh gid tri thuc ctia y rat khé nén khi x =/, ¢6 thé 18y cosy = 1. Khi dé:

o

R.=K,.FJF, (1.36)
Gid strtri s6 ¢, = Const. Ta s€ ¢o:
Fo=Fo+c,(Fy-Fo), (1.37)
trong do: F,, - dién tich mat cat tat x khi khong c6 dan rong;

F, - dién tich khi chua cin.

Chiéu dai doan cédn:

t= NA D, (1.38)
D,=05(D+D,);
Gid tri: Ah,, = AF/2NB Y

g day: AF - luong giam dién tich khi cdan; N - s6 truc cdn;

B, - hé s6 phu thude vio mitc do bign dang va hinh dang 1& hinh. H¢ s6 nay cé
thé xdc dinh theo cong thiic:

l Tn
B.= — (U, 71,)dy:
o o
voi - 1, - do dai phan kim loai cin;

/.- d6 dai doan cdn tai toado y vaf, = V AWD, , (Ah, c6 the tinh todn dua vao
cdc quan hé hinh hoc trén hinh 9).

Tinh todn cdc thong s6 va thay vao (1.36), do dai doan cén s& a:
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(L.39)

1 Zg ¢cet)

Hinh 10. Tinh 16 hinh vuodng - 6van.
- d6i v6i 16 hinh

Tri s6 y, tinh todn dugc theo quan hé hinh hoc; con gid tri B,
ovan bang 0,85.

Dién tich F,, tinh theo cong thuc:

F{!x = FUI + 2DupB11y[](l- \’ l' XE/RZU[‘ )

g x*/R?,, < 1 nén c6 thé bo qua. Do d6 cong thiic trén c6 the viét lai

Vi dai lugn

nhu sau:
Fo.=Fy+(F,-Fy W, (1.40)
trong do:
F,, - 1a dién tich vat can ra khoi truc khi khong ¢6 dan rong.
Fo=F, - AF,=F, - (Fy- Fo)c,
o day
F, = (F,-F,c)l(l-c,).
Thay céc gid tri trén vao (1.36) ta co:
(1L41)

F.=F, +(F,-F)2/I.

Tir bidu thic (1.40), khi x = [, s& c0:
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Fo=Fy=F +(Fy+ F)OE P (1.42)
Tir cédc biéu thic (1.36) va (1.42) biéu thic [, S& 14

Lo=IN(D-D)In- 1D, . (143)
Tu hinh v&, difa trén quan h¢ hinh hoc ta thiy:
- Dot voi 16 hinh vudng:

D, =D+ 2y, (1.44)

hkn] +hk: 2 hk:+| _hh 2
Yo =0.5 R + 2R ~(R, + ) (145)
2 2

- Bt v 16 hinh évan:

D,=D+ /IR, (146 )
Yo =05k, =dal2. ([.47)
1gp =1/D,,

Thay: p, =p,; t.=1,=u1p,vao (L35)acd:
-Néu D, < D, thi:

1
y(l-——)=2J1 dy=0. (148)
{
;JDLP
-Néu D, >D,,:
1 Yo
(l-——)=2 [ 1 dy=0. (1.49)
)UD &) d

efd
Thay cdc tri s6 da biét va giai hai phuong trinh trén, dudng kinh D, cho cédc
loai 16 hinh $& ¢6 dang:

- D61 vdi 16 hinh 6van:

—_—
y[) l D{'p

D =Dl1+ =~ (1- ), [(=1) . (1.50)
D ,uD‘P R

1

1]

- D61 véi 16 hinh vuong:
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|' .
l9y(? 1
D =D 1+3/ L =) 1= D (1.51)

\! 4D ;:Dw
Sau khi tinh duge dudmg kinh D,, so sanh véi D, ; néu tai 16 hinh nao dé ma
¢6 D>D, thi cén dic¢u chinh lyi D, theo cong thiic tinh sau:

D

&

D =D\ 1+( "o (1.52)
D
trong d6 8 1a hé 6 di¢u chinh, tinh theo cong thic:
S=0032+0737x + 0,258 khi x<1,5,
O=006x+031 khix>15.
Vi
D®-D
D -D

A=

& day D.” La tri s6 tinh dugc theo cong thic (1.50) va (1.51).

Tir d6 ta tinh dugc dudng kinh cdn D, cta cdc 16 hinh theo hai cong thidc trén.

Trén co s0 cha D, s& tinh dugc s6 vong quay cua truc cdn cling nhu van toc
truc va van toéc kim loai ra khéi truc cdn.

D6 1a ban chat cua viée tinh hegng vuot trude theo phuong phap “Pudng kinh
can®. Gid tri vuot trude tinh theo phuong phdp di néu trén té ra khd chinh xdc va
duogc nhiéu nha chuyén mén dp dung. Trong chuong trinh tng dung tinh cong nghé &
gido trinh nay, cdch tinh trén da ¢ hi¢u qua cao.

b) Van 1oc truc can

Sau khi tinh todn dugc dudng kinh cdn, van t6¢ vong cua truc cling dé dang
duoc xdc dinh, trén ca 53 d6 ¢6 thé tinh duge van 16¢ clia truc tai cac gid bat ky. Viéc
tinh todn dugc bat dau tir gid cudi ciing nguge 1én trén. Gia sir vin t6c cha gid cudi
cing theo yéu cdu li v, thi vin toc vong sé la:

60y
o=

n

D

kn
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SG vong quay cua truc gid trude do s¢ la

trong dé:

60y
n =—">"- (1.34)
D, u
trong dd: i=(n-1) 1
Van toc gée va van (6¢ dai cua truc sé i

w, = mn/30 (L35
v, = Ro (1.56)

R, =Fib;; (1.57)

F. - dién tich 16 hinh thit £;
b. - chiéu rong 16 hinh thit i
Van toc ctia kim loai ra khoi true duge xdc dinh theo cong thic:
v=o, R (1.58)

Con gid tri luong vuot trude, binh thudng dugc tinh nhu sau:

—1!

S = -100% (1.59)
v
et

1.2.6 - Tinh todn luc can, momen, cong sudt dong co

a} Lite can

Luc cdn P con goi 1a dp luc toan phin chia kim loai tdc dung I1én trye cdn. Ap

luc nay duge tinh theo cong thic sau:

P=p.F.. ( 1.60)

trong do: Pe - 12 dp luc trung binh hay ap lyc niéng ( N/mri” hoae kG/mm” )

o day:

30

F,. - dién tich tiép xdc giita kim loai va truc can. tinh theo:

boab, [
F o=b L=-—2\RAR (161)
!

Iy

L = VRAI -lachiéu dai cung tiép xic.

Cho dén nay. chita ¢6 mot cong thite 1y thuyét ndo hoan chinh dé tinh p,,



Tat cd cic tdc gia déu dua ra cong thitc bang thuc nghiém. Mat khéc d&i v6i
cong nghé can néng, cdn cdc toal thép khdc nhau thi dp luc ricng p,, s€ khidc nhau.
“Dudi day 1 mét trong nhitg cong thic tinh dp {uc trung binh cho c¢dn thép. Theo
Panzunov V A, thi:
pe=P, K, . (1.62)
trong do: P, - apluc rieng <6 lgt (hitu ich ) khi céng
K, - hé s0 tinh 161 anh hudng trg khdng hinh thic bén ngoad,
Ap luc riéng P, 1a ham phy thude vao nhiét d¢ cdn. Cu thé nhu sau:
Khi nhi¢t dé cin 1én hon nhiét do chay - 375°C
T" - +75)
A =2t Ty {1.63)
1500
Khi nhi¢t do cdn nho hon nhiét do chay - 575°C -
7_0 L "

}) — it v

f a,- (1.64)
1000

trong do:
7% - nhiét do néng chay cla thép;
t” - nhiét d¢ can;
G, - Uing sudt bén cha kim loai.

Gid trj cta K, xdc dinh theo:

—
2V RAh
K =1+ f( -1 (165)
7
h+h,
trong do:
f - hé $6 ma sdt gilra kim loai va truc cdn;
h,, I, - chiéu day kim loai trudc va sau khi cdn;
VRAN = L - chiéu dai cung 1i€p xic.
K&t hop nhiing biéu thic (1.60), (1.61), (1.62), (1.63), (1.64) ta cé:
- Khi ] >(T, =575 PC thi:
CRAR T 4757)
Py = 111 - |————0, (1.66)

o+, 1500



- Khi t7<(T} -575 yCihi:

_ 2 RA Tt
Py =| 1+ /( -h =) ey (167)
h+h, 1000°

b} Momen can
Moémen can M. do luc cén sinh ra va duge tinh theo ¢ong thuc:
M.=2.Pa, (1.68)

trong do: a - cdnh tay don;
= (045 + 0,50)L = (0.45 + 0,50)VRAK khi can néng;
a=(0.35=0.45)L = (0,35 + 0.45)VRAK  khi cdn ngudi.

¢) Cong sudatr dong co

Cong suit dong co N, khi cdn duge xdc dinh:
No =My 0y (1.69)

trong dé: @, - van té¢ géc, xdc dinh theo:
| ,, = /30,

n - s0 vong quay;
M., - mémen tinh trén truc dong co.
Mormen finh dit 1én truc dong co M, la thanh phéan chinh cla momen fai
trong qud trinh cdn. N6 bao gbm momen cin va momen ma sdt g cO truc cdn, X4c
dinh theo cong thic:

M +M
Mh,r‘: 3 st ( I’?O )
i
trong do: M. - momen cin;

M_. - momen ma st tai ¢o tryc cdm:
M_.=Pfd
G day: f - hé s6 ma sit cd tryc;
d - dudng kinh ¢6 truc cin;
1, - hé 6 truyén dong hitu ich cda mdy n, = 0,85+0,93;

[ -ty s0 truyén.
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CHUQONG 11
TINH KEO CANG VA ANH HUONG

I1.1- Khai ni¢ém chung

Mdy cin hinh ¢& nho lién tue (MCLT) 1a duong cong nghé¢ chinh dé sin xuat
thép hinh trong cdc nha mdy luyén kim. MCLT duge dic trung bdi cong sudt truyén
dong 16n, ¢6 van 8¢ cao vi mide do cao vé co khi hod, tu dong hod nhing cong doan
chinh.

MCLT la mét hé co dién phic tap. Dai cdn ¢6 thé xem nhu mdt thanh gin
chat vao 6 d& - 1a cdc 16 hinh. Tren dai ¢6 tic dung tai trong déu do trong luong dai,
do luc hudng tim 190 ra boi quy dao uén cong cla dai chuyén dong va do luc doc dai
tr trye cdn (luc kéo cang hay nén). Ca vé Iy thuy¢t lin thuc & & nhicu co sd MCLT
déu rit duing khi coi dii 1a mot thanh dugc ngam cdng tai hai dau - 16 hinh.

Su tde dong vé lue clia cde gid qua dai cdn tao ra trong dat luc kéo cang hoac
lye nén. Vi khodng cdch gifta cdc gid can cla nhém cdn tinh 1 16n (3-4 m) ma kich
thudc tiét dién dai Jai nho nén viée cdn 6 nén & nhém nity 1a khong thé ¢6 ducge. Nén
diii duong nhién dan dén su tao vong kim loai & gilfa cdc gid can.

, Kéo cang li mot dai legng quan trong cila cong nghe cdn hinh ¢d nhd lién tuc.

Nguyen nhan chi yéu gay ra kéo cing (a si khong dong bd van téc cla cdc gid. N6 [a
y€u 16 chinh dnh hudng dén kich thude sin phim, trong do kéo sau gay nhiéu anh
huong hon so véi kéo trude. Khi xudt hién luc kéo cang trong dai, luong vuot trude
clia gid trude d6 & tang vi cing tang luong tré vio gid uep theo. Pidu ndy dan tSi
viée tao vong kim loai gilta hai gid vi t6i su giam kéo cang dén mot gid tri xde dinh
boi su chénh I¢ch van t6¢ true cta cdce gid lién luc.

Nhiing yéu (6 énh hudng dén qud trinh cdn lién tuc khd nhiéu nhu nhiét do
nung khoéng dong déu theo chiéu dai, dao dong kich thudc phoi, gia cong 16 hinh
v.v.... Nhung veu 16 co bin can xét 6i [a su chénh loch vén toc, nguyén nhan chinh
tao ra luc kéo cang,

D¢ ¢6 thuat todn va sau dé viet duoc chuong trinh tao ra mot phian mém tinh
todn cdc thong s& vé cong nghé, 16 hinh, vé nang lugng cho cic loai san pham thép
tron ciing nhu xem xét van dé kéo cang, trude tién ta cin diém qua mot so khii niém
- €0 ban ca cong nghé cdn hinh khi ¢é kéo cang.

11.2- Ap luc kim loai 1én truc

Ap luc kim loai lén truc Ia mot trong nhiing thong s6 co s& dé tinh cic chi tict
cua gid cdn v cong suit truyén dong. Ap luc phy thudc vito nhiéu véu t6 nhu: kich

33



thade, “hdnh phan K loat cun. luong ¢p, rhiét dé. van toe cin, ma sit, kéo cang: con
rrong 1o ninh - dy dan rong vy, .

Tinh dvge dnh huong cua tat cd cic véu o trén 12 viée lam hét site kho khan,
néu nhu khong ndi 1a khong thue hién duge, Vi vay Khi tinh dp lue kim loai 1én truc

npudi ta phal chip nhan bo qua mot loal cic yéu to.

Ap lue ¢cdn 10in phan:

P=b, [pdx=p F . (IL.71)
U
trong da: p.- ap lue riéng cla Kim loai 1¢n truc:

F- dign tich ticp xdc cda kit logl von truc;
b~ chi¢u réng trung binh cia be mit tiep xdc;
[ - chiéu dai cung ticp xic.
I1.3- Ap luc riéng
Vi cén hinh, nhiéu tde gid dua ra cong thie tinh dp luc. Trong tinh todn, thiét
k& ngudl a su dung chu y&u ahiing cong thiic cua Trecmarev AP [7] hoac cha
Selicov AL [8].
Theo Treemarev AP., dp luc riéng tinh theo cong thic:

cho ving tré:

oL e B hoo.
p,=1+2/.0 V‘%(d:cta\f ‘ga cucta\' ‘fgo] Ini—oq_ -0 (11.72)

-cho vung vuot trudc:

"=1+2f 07 IE-J:CI \]Q)-i-l[l—cf -0 (11.73)

VA h

lrong dé:

fi, - chiéu cao hién thoi cla dai:

#i, - chiéu cao ban ddu cita dai;

o - gdeang

f. - hé s ma sat;

G. .G, .0, - twong tng rd khang bicn dang, luc kéo trude, kéo sau;

Y. o - gée cua tiét dién trung hoa, géc an;

R - bin kinh truc can.

Theo Treemarey A, P khi can hinh nong, viéc tinh todn cong nghc sii dung

' hé $& ma sét cao, can véi kéo cang, tir biéu thite (11.72) va (I1.73) ta ¢é cong thicc tinh

gia tri géc trung hod khi ¢d kéo cang:
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hr h - t
Yy = \Il—fg, o~ alctg\— a-— = ln—+ — ;o (IL74)

ih,, 1 R, _ 1 [n
2f VR 2f VR ¢!

Vi nhu vay, dp luc riéng trung binh ¢6 thé xdc dinh nhu giid tri trung binh tich
phan cua dp luc riéng trong vung bién dang:

23 (jpg,dgo+j'p dgo] (11.75)

Sir dung cdc bigu thite (IL72), (I1.73), (IL.75), sau khi bién doi ta c6 cong thifc
chung tinh 4p luc riéng cho cd viing vugt trude va ving tré:

f h " IR
7. [n Y In—+ -f7u \' alt.lg\|| }—a+

. | a, T,
STy %dlctg\; h , —a- a-_t-—la-y, )} (I11.76)

Biéu thitc (11.76), néu con thay gid i ¥, tir bicu thite (11.74) s& rat phitc tap.
Vi vay khi tinh 104n cong nghé ta ¢6 the sir dung cong thite kinh nghiém tinh p luc
riéng nhu sau (1.66):

Cu thé 13, theo Pazunov V.A.:

Khi nhiét do cdn 1> (¢, -575")" C thi:

16~ +75%) {2JRAR
P :J{ %60 | l+j[ hi+h —lj : (IL77)

Khi nhiet do can t,” < (1" -575")" C thi:

DRI GEA N (N 7V
p.= 0‘{[ 1000 J ]{] +f( B+ h, IH (11.78)

i, h, - chiéu day kim loai trude v sau khi cén;

trong do:

R, Ak - ban kinh truc va lugng ép cla lan cdn;

t, - nhiét do chay cua kim loat cdn;
1" - nhiét do can;
oy - giéi han bén cha thép can.

RS rang cong thite kinh nghi¢m (11.77), (I1.78) tinh todn rat don gian va khd
chinh xdc. Qua thuc € tinh todn, két qua do cong thite (I1.77) va (I1.78) cho ra va clia
(I1.76) chénh léch nhau khéng nhiéu, ¢ thé chip nhin duge.
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11.4- Mat tiép xuc
Thong, thudng dién tich bé mit tiép xuc gilra kim loai va truc cin duogc xac
~dinth theo cong thuc:
I'=1b,
trong dé: { - chiéu dai cung 1¢p xic;
b... - chicu rong trung binh cla dat can.
Gid tri { ¢6 the xde dinh nhu sau:

I=RAR . nghia I F'=b, JRAIL
hoiic khi bigt goe an thi:

{ = Rsinu (I1.79)

Tuy nhién khi ¢dn trong 16 hinh, qud trinh xay ra theo mot mit cdu phdc tap
nén viee xdc dinh dién tich tiép xac gap nhiéu khé khin. Song tu viin ¢6 the dung
phuong phip gin ddng tinh dién tich be mat 6¢p xae theo (11L79).

Véi nhitng 16 hinh don gian, gid tr1 lugng €p xdc dinh theo:

I, I
A= -t (11.80)
b” hl
. L, K T s
trong do; R chiu cao trung binh cia dai trude va sau khi can.
)

Theo [9] va [ 10] ta ¢6 dién tich tiép xuc:
doi véi 16 hinh vuong cin (o ovan

I =0.75b R, —h) ; (11.81)
doi véi 16 hinh ovan cin 1 vuong

F=054b, +b ) R, - 1) . (1.1.82)

“trong do:

/i . I, - chiéu cao dai trude v sau khi cdn;
b... b, - chiéu rong dili trude va sau khi can:
R - bédn kinh truc theo gitra 16 hinh.
Theo [7] , voi cong thic (IL.81) thi:

b, = \-'6(1‘,, «, 1a canh hinh vuong;

i, = b, vl lachiéu caocua ovan.



Vi (2.81) ta co:
b=, - chiéu cao coa Uct dién vuong:
h .k, - chiéu cao vi rong ctia ovan.
Pidu niy can chil ¥ khi viét chuong trinh cong nghe.
1L.3- Ap luc rieng va kéo cang
N6i chune. khi can ¢é kéo cang, di¢n tich mi tiép xte giam do do dan rong
giam. Tréen MCLT, kéo sau ¢é anh hudng hidu qua hon dén su oiam luc ciin 50 Vol
kéo trude. Kéo sau lien quan tsyc UCp L6 vimg teé, con kéo trude - vang vuot (rudc.
Trong diéu ki¢n cin thue (& chiéu dii ving té luon 1én hon so v6i vung vuot trudc.
Diéu nay gidi thich vi sao kéo sau lam gidm lyc cin phiéu hon so véi kéo trudic. Ap
lyc toan phan gidm khi cé kéo cane cha yéu 1 do sy giam dp luc riéng trung binh
(161 92-97%) . con lai (3-8%) Ia do giam dign tich b mit tigp xuc.
Theo Trecmarcy A.P. [7], khi cdn ¢o kéo cang, ap lyc riéng ¢6 thé tinh theo
cong thic™
- cén trong |6 hinh évan c6 kéo trudc:
po=p (1-0.0360)); (11.83)
- cdn trong 16 hinh vuong 6 kéo sau :
Pa=p. (- 0,076,.) (1184}
trong dd:

p. - dp luc riéng trung binh khi cin e do.

I1.6- Xic dinh momen cian

Viéc tinh todn momen cdn 6 the theo dp lyc rieng Ien true hoac theo lue ma
sdt 1iép xuc.

Theo phuong phip thif nhat, tinh cho mot truc, ta ¢o:

M =P,

trong do:

P- thanh phan tic dung can biing clia luc can: con « - cinh tay don cua e can.

Khi c4n 6 kéo cang. gid trl ¢dnh tay don a ¢é thé xdc dinh theo:

a=MJP, (11.85)

&5 day cdc cong thite chi ding d tinh cho hé (héina 16 hinh Gvan - vuong thiet k& trén day cin lién e
Y g £ |
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Trong diéu kién cdn ¢6 kéo cang, theo Trecmarey A.P. momen cdn ¢6 thé xic
dinh theo cong thiec:

o2 Y _Qn

M= p.b R (¥ sinag — V1~ sin- o ———%
2P

ysine, (11.86)

trong do: b, - chiéu rong trung binh cla ddi cdn;
¥ - hé s6 canh tay don khi cdn néng;
o - gbc an;
0,. O, - luc kéo trudc. kéo sau.
Pé tinh duge momen theo cong thite (1.86) phai biét duge Q. O, hay o,. o, .
Viéc xdc dinh ting suit kéo trudc o, vi tng sudt kéo sau o, s& duge d€ cap tdi o cubi
chuong nay. Tinh todn o, , o, cho miy cdn lién tuc (khong phai bang phuong phdp
thuc nghiém) 13 mot céng viéc phifc tap, mat rat nhi€u thoi gian v cong sdc. Tuy
nhién day ciing 1a van dé ma gido trinh dé cap dén. '
Véi mot muc do khd chinh xdc, ta c6 thé sir dung cong thic (1.68) d¢ tinh
todn momen can khi ¢6 kéo cang. VaGi cong thiic (1.68), dp luc kéo trung binh da duoc
tinh theo luc kéo cang (11.83), (11.84).

Néu tinh theo luc ma sdt ti€p xdc, momen cdn co dang:

_ — [ -
j ho1 IR 1 'h h, 1 |ho -0
M=2fochR|a-2 | tg (arctg,] a- I In o+ || )
Ve 2 \n 2/ Ve n 2f VR o

(11.87)
Luat phan b6 Juc ma sét tiep xdc cling nhu lugng twé va vuot trude trong 16
hinh chua ¢6 cong thic that chuan dé xdc dinh. Vi thé khi cdn trong 16 hinh. hién pho
bi¢n hon ci, ngudi ta xdc dinh momen cén theo phuong phdp dp luc kim loai tic dung
1én truc.
Khi cdn ¢é kéo cang, momen cdn giam khi ¢6 kéo trude va tang khi ¢o kéo
sau. Momen nay bing khong khi luc tic dung can bing (luc ¢dn) di qua tam truc.

I1.7- Do co thit kim loai khi can c6 kéo cang

Ta s& coi su giam din rong tr do do kéo cang 1 d¢ co that dai kim loai cdn.

Khi gid trt kéo ciang du 16n, sy din rong bang khong, tham tri dat am. Véi kéo cang
I6n, chiéu rong cudi cling clia dai ¢6 thé tham tri nhod hon chiéu rong ban dau. Trong
trudng hop nay dii cdn ¢6 lugng din réng am. Vi the, viée tinh dang gia tri k€o cang
nghia 13 mot tri 6 vita di dé lugng dén rong nho nhit (hodc bang khong) cé y nghiu
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quan trong trong viée thict k¢ 16 hinh cua mdy cdn licn tye cling nhu trong viée xdec
dinh ch& dé cdn 107 uu.

Theo tdc gia [7] v6i dii tict di¢n vudng canh 15 mmn, git i kéo cang 1dn hon
3.5kG/mm"” dé co that lang manh (nghia i gidm manh su din rong) do sy chay déo
cla kim loai gifta cdc gid. Su nit ddi xay ra khi tng sudl kéo cang dat tir 5 kGifram’
trd len. Do co thit dii tao nén bai do co thiat dai ¢ ving bicn dang v dé co that gilia
cic gid can va 1a ham cia kéo cang, ¢ d¢ bicn dang. chiéu dai khodng cdch pita cic
gid can. Kim loai cang & lau trong ving bi¢n dang ¢é kéo cang thi do dan din déo
{allongement plastique) cang 16n. Khi Khodang ciach gifia cde gid can nhd vivan toe
cdn 1dn thi dar khé dat. thudng xudt hico su ddt mong Kim loal.

Trong qud trinh cidn ¢6 kéo cang. dicu kién bign dang cda dar gidga cdc gid cdn
vd trong vang bién dang khie nhau rat xa: toc do. mde do bién dang kim loul trong
viing bién dang 16n hon rat nhiéu so véi ¢ gitta cde gid can. Vi vay givi han chay cia

kim loai gitra cde gid nho hon tré khing bicn dang trong ving bién dang. Néu oe do
giita cdc gia vénly 16n. ddi bi co that v ¢6 thé bi di

Trong thyc 1€ tinh todn cong ngh¢ cin hinh ta thudne st dung cong thic tinh

lugng din rong sau:

Ah \

il
Ab =115 VRAR— L (.88
2h 2f

!
trong dd: /i, - chiéu cao cia dai trude khi vio 16 hinh;
R, - bdn Kinb truc vi ¢ sO ma sdt.
V§i tiét dien 1 16 hinh vudng ta thiy dé dang:

h=b=v2a
Con déi v6i 16 hinh ovan, theo Trecmarey AP, Trernobrivenco Y.S., Culacov
L.V., Onisenco LI [11]. chiéu rong {6 hinh dvan ¢6 thé xic dinh theo cong thiic:
I+k I+4

h 2
h=b| ° o (I1.89)

td

lrong dé:
a,, a, - hé s6 hinh dang 16 hinh, xdc dinh bang thuc nghiém;
0,1604
h o= el (11.90)
a —0,625

k - cht 50 trung thidi tmg suat: xdc dinh theo tinh todn hodc thuc nghiém.



11.8- Vuot trudce

Thudng thudng, vuet irude tinh theo hiéu thie (1.59) hay:

g ATt (11.91)

trong do: v,, - van 8¢ kim loai ra khoi truc;
v, - van 16c truc cén.
Tai muc 1.2.5. chuong 1 da gii thi¢u phuong phip tinh vin t6¢ cdn va vuot
trudc.
Sau khi da tinh duge lugng vuot trude khi khong c6 kéo cang (cin ty do) 1a
di c6 thé tinh gid tri ndy trong diéu kién ¢6 kéo cang:
- ¢cho 16 hinh 6van:
Sq = S (0,02267, +0,1065, +1) ; (11.92)
- cho 16 hinh vuéng:
Son=S(1-0016%,—0.016,): (11.93)
- cho 16 hinh tron:

Se. =S (0.020°, - 0226, +1) . (11.94)
I1.9- Kéo cing giita cdc gia can

Khi ¢é su vénh 16¢ d6 giira cic gid cia mdy cdn lién tuc, trong dai cin xuat
hién luc kéo cang (hoac nén) . Kéo ciing hodc nén dai ¢6 dnh hudng dén cic thong sO
dong hoc (dinamique et cinematique) nhw: kich thude dai, vugt wude, dp lue,
momen can .v.v... . Vi thé viée xde dinh luc kéo cang hoic nén dii cin la can thiet
khi tinh todn ché do cdn, 15 hinh ciing nhu cong suat dong co truyén dong vi do bén
gid can.

Khi giai bai todn cin néng dai véi 1y s6 i, 16n, ngudi ta st dyng dicu kién

ma sdt T = +k/2, & day k- gi6i han chady thyc, & = 1,150, vih¢ s6 ma sdt cao: f=0.5.
Trong cdn néng, khi ty s6 /4, 10n, ¢é the dp dung diéu ki¢n ma st
T =fo’.

Trén co s& dinh luat thé tich giay khong doi qua mot tiél dién bat ky trén
dudng cdn lién tuc, doi v6i hai gid lién ti€p nhau, ta cé:

R| 2 R‘} 2
Wby | 1+ "y, (=D I+ Ty | (11.95)
h

| 2
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trong do:
Vi vy - van toc gid cdn LI
Ry W/l - luong vuot trude.

D¢ tinh gid tri géc trung hoa ¥, khi ¢6 kéo cang, Trecmarev AP. [7] dua ra
cong thdce nhu di bict:

— — — —
ho l R 1 I h h“ | | h o -0,

Yu =4 tg—|arctgl a-— + \ | (I1.96)
\' R 2 \ ho2f \ R ho2f \ R o

Theo Trecmarev AP, bicu thic (1.96) 1a két qui viee giai tong hop cic
phuong trinh tinh dp luc riéng trong ving o€ va viing vuot trude khi cé kéo cang két
hop dinh ludt ma sit ©=fo' . Vé y nghia vat Iy, nhimg di¢u kién nay phi hop véi
ciin néng va duge nhiéu ngudi sir dung.

Con khi tinh t6i din rgng va ciing sir dung diéu kién ma sdt hop véi cdn néng
T=fo", . tdc gid Vudrin V.N. dua ra cong thic:

I? ('; f; , [;_

! ! o —c

Vi = 'l’ [g% arcig ||| _']) |II L( 2}?) +O_ ]ln o |II ? r ’
\' R - \ h ”\ R 7, h \| R 2T

(11.97)
bat nhimng dai luong v, . vy, theo cong thie (11.96) hoac (11.74), lay gid tri
theo (I1.88) vii (I1.89) va tinh ring kéo sau d6i véi gid 1 va kéo trude doi véi gid 11
bang khong, con o,,=0,, , sau khi bién déi ta nhan duoc;

[—

Vs, ]+(.0‘s(d[Clg\C -D F):os D E, )+sm(tuctg\f( —D,F )sin(DEEE)

02
L .
vo A, i+cos(urclg\;'(I ):m D E )+sm(‘uclg\‘f( ~DF )sin(DlEl)

(11.98}

o) day nhitng gis tri:

R
C=-—a,
h
Il—
1 | A
D=—- | |
27\ D,
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F=1In(t+C).

E=_-
p

Trong diéu lién can thuc t€, pid tri DE thudng khong vugt qui 0.2-0,3; vi theé
& khong mang sai s6 16n khi tinh rang sin{DE) = DE, con cos(DE) = 1.
Vi nhitng dieu kién nhu trén, pidi phuong trinh (I1.98) theo o 1a s€ nhan dugc

gid tr ing suit kéo cing gilta hai gid cdn bat ky cia diy cdn lien tuc 1a mot him coa
nhiéu dai lugng cong nghé. Cu thé him dé ¢ dang nhu sau:

. |rh | " |h N |T
vI’ o ) | [ k] a i ?‘
R (1+A1 )+Al | -] (I—A? )—Aj Pl
b =l
1l]Ii]lhl \l hti] \! hUI \l hUZ \ hf)'.’
c=K — pp—— . T pm—
v, b, | 1AL /P.T Ah, ) L
B] o || (]—4l )—AI | +8 | '(]—4 )—A, I
| I
"'}n|h| | hm \ hm hnz hm
(11.99)
trong do:
sin( (I1.100)
- t.']
sil{ (IL.101)
cos (I1.102)
cos| (I1.103)
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=B (I1.104)

a, | h

2f o, \ A,
Khi lap trinh trén mdy tinh ¢4 » g1d can licn tue. duong nhién cdc gid tri trén

khong thé vict nhu trén dugc ma phii viel ¢ dang tong qudt phit hop véi ngoén ngr
miy tinh. Di¢u ndy s¢ dugc dé cap cu thé trong Phan it hat clia gido trinh nay.

Néu trong dai can khong 6 luc kéo cang (0 = 04, = © = 0) thi ty s0 van téc

ctia hai gia cin k€ 1iép nhau trong MCLT sé li:

I, |i h, ( a, |h h, || Ah, a, || h, h,
I+ " cos| 7 || P ln Y+ Tsinp T
AR [ A O I A
. - [_ / ||_ |, J— r J—
Yo l |h| ‘ a |' hl hm | Ah] ) a, | h1 hm
+ | cos | In + .| sin || In
| - .
\ h“‘ \2'f*'l w 'Ah1 hl \' hl}l 2-f(| \ 'Ahl hl
(I1.106)

N&u trong (11.99), gid tri kéo cing o <0, diéu nay nghia la gitta hai gid cdn
lien tuc khong ¢6 luc kéo cang ma dai bi nén, vit ¢6 nghia la ¢6 vong thép duge 1ao ra.
Tuong tu nhy trén ta co thé tinh luc kéo cang tir gid thit nhat den gid thir » cua

day cdn lién tuc.
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CHUONG 111
CG SO THUAT TOAN CONG NGHE CAN TAM

Thuye t& viL 1Y thuy€t cdn ngugi cd lich st phat trién nhiéu nam. Bing cong siic
ciia nhi¢u nha nghién cdu da tim thay su pbu thuoe 1y thuyét va thuc nghiem giifa cdc
thong sG ca ban anh husng 161 qud trinh cdn nguoi. Nhimg su phu thugdc nay duge dua
vao nén tang k&t cau mdy cin ngudi theo yeu cdu hodc can thiét k&. Lic déau, nhitng
su phu thuoc nay Khong duoce tinh t& vai vice s dung mdy tlinh. Vi vy phan Ién

“chiing duoc dan ra dudi dang cong thite va trong hang loat trudng hop - dudi dang
biéu do.

Sy 6 mit cta nhimg cong thie xiic dinh ¢é nhiéu vu vi¢t. Tuy nhién vii vige
st dung tin hoc di md ra rong 1n nhimg kha ning nhan thitc va ti¢n hanh cdc cong
viéc 1y thuyét - tinh todn. Vi du nhitng cong théc tinh dp luc riéng trung binh dugc
dua ra v6i giik thiet: hé sé ma sdt ngoai theo chiéu dii cung 1igp xtic 12 hing 8. Néu
nhu nhé viée nghién ciu ma tim thiy dinh luat thay doi hé s6 ma sit trong visng bién
dang thi dé tinh todn cdc cong thitc giai tich theo quy ludt da tim duoc, bit bugc phai
bd ra rat nhiéu cong stc cho viée tim kidm mot 1oi gidi méi. Khong loai trir kha nang
rang su phic tap cha nhiing cong thitc todn hoc néi chung Khong cho phép gial xong
mot cich my man nhing phuong trinl dd nhin duge. Dicu nay ¢o the trinh duoe khu
¢6 sin chuong trinh tinh bang phuong phap s trén may tinh.

. Sy thay déi chuong trinh do stt dung quy ludt khic cua sy phy thuoc pidta cdc
thong s6 doi hdi khong nhicu cong sic ma sau d6 ¢6 thé di dén su tinh todn trén co sO
méi, dén sy phan tich nhimg k&t qui nhan dugc. Sit dung phuong phdp s6 hod cho
phép xdc dinh cu thé hon hang loat nhiing thong 6 ¢6 tinh t6i su anh huong cua
nhiéu yéu 18. Tinh uu viét cua phuong phdp s6 so v&i phuong phdp giai tich da duge
cac nha nghién ctru ghi nhan.

Mic dit phuong phép s6 hod ¢o nhiéu wu viét nhung khong the pha nhin vas
trd hél sic guan trong cua nhimg cong thire gidi tich, luon ludn la nhimg cong cu ¢o
ban trong tinh todn vi két quit dua i thod man gidi chuyén mon.

V6i vai tso nhing cong thic giai tich nhu di irinh biy. trong chuong nay s¢
gidi thiéu co s 1hudt toin tinh mol $0 cde thong s6 cong nghé co ban, quan trong
nhét clla cong nghé cin tam ngudi. Thudt toin va chuong trinh tinh ciic thong s6 noi

trén duoc dua chl yéu vdo nhimg bicu thic gidi tich.



NHUNG CONG THUC GIAI TiCH

HI.1- Ap lue riéng trung binh theo Selicov AL

Phiong trinh xudt xit dé xdc dinh dp lue cda kim loui len truc khi cdn dai La
phuong trinh vi phan can bang do Kurman d¢ xuit nam 1925. Do nhing khé bhan
xudt hi¢n khi gidi phuong trinh ndy, Selicov A.lL di dua ra cong thiic véi ein thict
thay cung tiép xiic trong viing bién dang bing day cung (corde) vi gidn thidu pluieng
phép tinh dp luc kim loai lén truc doi v6i nhitng trudng hop can khac nhau trong do
€0 cdn nguoi vai kéo cang.

Cong thite tinh dp tuc riéng trung binh do Selicov A.L dé xudng ¢o nhitng gia
thi€t co ban nhu: 2idi han chiy cla kim loai khong thay déi trong vung bién dang;
khong ¢6 viing dinh; hé s6 ma sdt khong déi teén todn b mit tép xuc cua kim loaj
Va1 fruc; su phan bo deu (ing sudt phdp vi van 16¢ kim loai theo tiet dien ngang cla
dai va cudi cling 1a vice thay cung 1iép xiic bing day cung.

V6i gia thict; trd khdng bién dang kim loai bing dp luc riéng ¢ noi dai tiép
xiic véi tryc; d€ don gian bét cich giai, Selicov AL va Tretiacov A.B. dua ra cong
thic tinh dp lyc rieng trung binh s&r dung trong tinh todn thuc 6

Po=2kng, (1.107)
trong d6:
N - h¢ 50 trang thdi tng sudt;
1 h h . h h, s

S N T Y IO | (111.108)
Ah o=2 h O+2| A

£ L

2k = 1,150, - tr& khédng bié¢n dang nén hai chiéu don gidn;

£, = 1- 6,/2k - hé s& anh hudng cha kéo sau; (IH. 109a)
&= 1- 0,/2k - h¢ s6 anh hudng cla kéo trudc; (1I1109b)
o= 2ul /Al - chi $6 bién dang. (111110}
Chiéu cao kimt loai ¢ tiét dién trung hod xdc dinh theo:
—
NP Y
by =32 00 (111
‘\| <) Iz
trong dé: I fr, - chieu day kim loai trude va sau khi cén:

Al - lugng ép tuyét doi trong lan cdn:
o,. &~ Ung suil kéo sau va kéo trude:

L- he §6 ma sdt gitta kim loai v truc.
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I11.2- Chiéu dii cung bién dang

Gig tri cac thong sO su dung dé tinh ép luc riéng trung binh theo cic cong
thic (111.107) + (111.111) duge coi nhu di biét ngoai hinh chi€u cung ti€p xiic ! -
chiéu dai cung tép xu,

Vin dé xic dinh chicu dai cung /, dd dugc nhiéu nghién ciu dé cip 16l
Nhitng tinh todn ¢ s dung nhing két qui nghién ctu trén di cho két gua khic nhau,

“tham chi rdt mau thuan phau. Trong tinh todn thue &, ngudi ta siv dung cong thdc xdc
dinh chiéu dai cung ticp xic /. do Selicov A.l.. Pokotian E.S. cung mot 0 tdc gia
khic dé xudng dua trén co s6 cong thic Khitrcov. Néu nhu sir dung biéu do phin bo
4p luc trong vung bich dang c6 dang elip vi bo qua lugng dan héi cta kim loai cdn thi
sur thay doi duong cong bé mat truc cin do luc £7 dit 1en mot don vi chiéu rong dat

cdn va tic dung lén cung chicu dii 7, s¢ Ja (xem hinh 11):

boses [ i)
| ~ | S

e [T

h‘k . Zo —_—
*r
i

Hinh 11. Vimg bién dang va cong thiic Selicov AL

| Y/ i
L= (TH.112)
ror
Vol r - bin kinh true im viée;

r. - bir kinh cung bicn dang:

- 1ed=r)

ol
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trong cong thic ndy: v-he & Poisson cua vt 11¢u truc:
E - modun dan héi cla va ligu truc.

Tir mai quan hé hinh hoc, chidu diti cung bién dang!
—
I, =\rAh (LT3

Giai céc phuong trinh (111.112) va (1.1 13) ta s¢ nhan duge cOng thire tinh
ban kinh cung bién dang - cong thic Khitrcov

(& 50 s
_25|§,, hc‘) lhaﬂ.

h, =
T \| §| o 1 »
ar'
r =r{l——) .1t
=1 Ah) (

Pat gid tri 7, tr (E114) viio biéu thic (I11.113) , sau khi bién doi, ta cé:

|I_3_2 _2_ -
].1" g P
e AL
. 5 +\| 2 + ri
N&u nhe véi truc bing thép. 1ay:
E = 22.10° MN/m’ (2,2.104kG/mm?) vi @ = 03 thi gid uj 8 =
0.21.10"m*/MN (2,1 10 *mm’/kG) -
Khi dé, cong thife su dung trong thyc t& tinh hinh chidu cung bicn dang (mmn)
s& cd dang:

[ =0525.10" p, D, + \lll(},SDPAh+(0._525.10_4 pwaﬂf ;

(II.115)
trong (11.113) don vi clia p,, 1 KG/mm’, con duong kinh truc can D, 1a milimet.

Tir quan hé hinh hoc ta co:

| = \.@xhwf (1111 16)
trong do: J, - hinh chi¢u cung bién dang tir hudng kim loai ra khot truc:

/, - hinh chi€u cung bien dang tir hudng kim loai vio truc, tinh w
dudng tam cac e (hinh 1'1).
Sau mot sO bién ddi don gian cd thé¢ nhan duge cong thtie  di biét tinh cung
bién dang do Selicov AL cing nhu cong thic Khitrcov:
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1 _8(1"_}/2)
| =
Fia )

Tir cong thitc (TI1.115) thay ring dé xdc dinh chiéu dii cung tiép xtic can phai

TP (IL.117)

biét dp luc riéng trung binh, ma vé phdn minh né lai phu thuoc vao chiéu dai cung
bién dang. Cliing giai phuong trinh (111.107) va (II1.115) ¢6 thé bang dé thi, co chon
lua, Korolev A.A. di dan ra d6 thi xc dinh chiéu dai cung tiép xtc.
Trén hinh 12, dudng dam nhat chi sy phu thude gifta cung bién dang va ip luc
rieng (dudng cong dan héi clia tryc duge mé ta bdi phuong trinh (1H.1 15) khi Ah =
10,12 mm, D, = 500 mm} ; cic dudng khéc 13 su phu thude gitta nhitng thong s6 nay
theo cong thic (1T1.107) véi nhitng he s6 ma sat khdc nhau {(cdc dudng cong deo) .

‘ep , MN 2 (kG [mm*Z)

2800 |
(28a)
2480 1+
(240}

2800
(200)

see
(760)
1zo0 €
(723}
oo
(88)
400
(40)

14 1 1 1 1 n 1

5 7 g 77 r7 5 77 9

I, mm

Hinh I2. Puong cong dan héi va deo phu thudc giita chiéu dai cung tiép xiic
va dp liee riéng trung binh.

I11.3- Phuong phap Stoun

B4 sung cho nhimg diéu kién sir dung khi din ra nhimg cong thic (IIL107),
(I11.108), (IT1.109), Stoun coi qud trinh cdn la qua trinh trén kim loai gifta hai tam
phing. Theo phuong phdp Stoun dp luc riéng trung binh xdc dinh nhu sau:

"l‘ _.l
p,=(2k-a,)——: (II.118)
m

o

trong do:
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U[- + U - .- . - K P - - - e -
2 | Ja pid ti trung binli cua (ng suat kéo cang dal can;

G, = Ay
e Ml - thong s6 xéac dinh co ban trong cong thic (HI.118) tinh t&i
h, anh hudne ciia dudng kinh truc, ma sét, dd bién dang ddi va
= o 3 : Palaiat ==}
do vong truc;
h,+h, s . L aae o
h, = — - chiéu cao trung binh cua dai can.

0 20 30 40 50 64 &

Hinh 13. Nomogram xdc dinh cung bién dung theo platong phdp Stown.

Dé xic dinh cung bién dang, Stoun gidi thi¢u so dé nhu trén hinh 15,
ap nhiéu kho khin mac du cé dua

Vicc sit dung trye ti¢p nomograrit Stoun g
oc cong thie 1nh

thém tung do y, = pd . Ty nhién tir nomogram Stoun ta nhan du

chiéu dii cung bién dang & dang sau:
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hy + b

I =(0.238x} +0,75x,)107

4
khi 40 < x, = v < 53; (L119)
j b +h
I = (0,103 +6.15x,)107 0
it
Khi x, = x < 40: (I11.119a)
I, h
I = (0,0367x, +1.13) 2
i
Khi 53 <.x,=x< 62. (ITL.119b)

Trong nhimg céng thic tinh /, (1I1.119), (TL11%a) va (IIL119b) trén, x, . x, ,

x;, A va B tinh theo:

103202 f\h(h ) +618

o— . (I1.120)
35.4- 4 i
A )
Iz RN
, =7(,4+\.=A +2,07.10 ;-Ah) (IIL121a)
hﬂ+f?l
. = BB =3100.74—3698rah( , © . )" (ITL.121b)
\ : hoth ) :
1 i
A=+ 155510 (2!:—0"?))—«148;&}1
kU+h]

Gid tri x > 62 thudc vé ché dé cdn hiém gap. Trong nhimg biéu thic trén, tuy

theo gi4 tri ¢cha x ma tinh theo cong thite (IT1.119a) va (111.120a) hodc (I11.119b) va
(II1.120b). Khi str dung (IIL118) vi (II1.119) don vi dai tinh bing milimét, con tng
suat - bing kilogam trén mifimét vuong.

III.4- Trd khing cua kim loai bién dang

Thue t€ khi cdn ngudi, trd khdng cia kim loai bién dang phu thudc chi vao

gidi han chdy ctia kim loai v vé phdn minh, gidi han chay lai ta ham ctia lugng ép.

51



Anh hudng cha lugng ép &1 gidi han chay khi can ngudi nhing kim loai va
hop kim khéc nhau di duge nhiéu tdc gia nghién céu. Nhimg két qua nghi¢n clu

hoan thien hon ca thuoc vé Tretiacov AV, & dang ham giai tich sau day:
0-.\ = O-rJ.2n + A(f &}‘_l 1 (111.122)

| trong do:

o, - giéi han chy cla kim loai ¢6 tinh t6i hod bén, MN/m* (kG/mm®);

Gy, - 2161 han chay cla kim loai & trang thdi ban ddu sau khi can néng hoac
a, MN/m? (kG/mm’);

£« - lugng ép téng tinh tir kich thudc ban dav, %;

¢, w - dai luong phdn dnh dac trung co tinh ctia kim loai hoic hop kim da cho;

A - hé so, bing 1 khi o do bang kG/mm’ vi bang 10 khi don vi clia ¢ 1a
MN/m’.

Trong cong thie (ITL.107) ¢d dai lugng 2k=1,150, , véi gid ui o, - 218i han

chay trung binh giita gi6i han chay trudc 14n cdn o, va sau lincin o, :

o, tao,
0,= ——— 5 = (111.123)

111.5- Ap luc cén toan phan
Ap luc cén todn phan téc dung len mot truc hay luc cdn xac dinh theo cong
thace:

P=pbl,, (I11.124)

trong d6: b - chiéu rong tam.

€O BAN VE PHUONG PHAP SO

IIL6- Tinh lgc va nhitng TSCN cén tam bang phuong phap s6 két hop
~phuung phap giai tich

Nhu trén di dua ra nhitng cong thie giai tich tinh luc va nhing TSCN khac
nhu chiéu dai cung tiép xiic, chiéu day tdm trude va sau lan cdnm, dp luc riéng v.v.. .
Nhiing cong thic trén di cho két qua khd my man.

Tuy nhién thoi gian va cong sitc b ra d¢ tinh toan rat 16n. Dé c6 dugce ket qua
chinh xéc cao va giam tai chi phi tinh todn phai tng dung tin hoc két hop su dung cd
phuong phdp giai tich ciing nhu phuong phdp s& (methode numerique) . D€ hiéu va

52



st dung thuat todn 1ap trén co sd nhiing phuong phap nay can diém qua mot 56 nét co

ban sau day.

L3I GIAI PHUONG TRINH VI PHAN

Trong 1y thuyét cén, tir diéu ki¢n can bang cua kim loai trong viing bien dang.
phuong trinh co ban la:
dr dh
do —(p, —o) s xS 2, (11.125)
b, ige, h,

biéu kién déo o dang:
p.-0o. =2k (II1.126)

trong dé: p,, T, v 2k, - tuong (ng 13 dp fyc riéng clia kim loat 1¢n truc. lirc ma sat
tiép xic trong ving bién dang va tré khdng bién dang cla
kim loai ¢6 tinh tdt sy hod bén clia né trong tiét dién x.

|

\Q-“ G,’tfdrﬂ.;‘. _ =2 2_;: ‘“u

N

AN

05y

4
' x

Hinh 14. Diéu kién cdn bing trong ving bién dang

Giai déng thdi cic phuong trinh (111.125) va (1. 126} s& co:

d(p. =2k, )_(2_k__dh QT;dx
1

\' A

)

o dp. 2dk. 2k dh _21
hoac 1a: e et (111.127)
dx dc  h dx h

X
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Tir quan hé hinh hoc:

P

h =h+ a
K.
Vil
dh, 2x
&1

Tir biéu thic (I11.122), dinh luat thay déi &, 13 ham clia lwong ¢p tuong doi
nhu sau;

k. =0575(0,,, +qe5,), (I11.128)
| hoac la:
k,=A, +B(C, —x*)",
trong dé:

A.\' = 0'575 J{J.zu ’

B = 0,575(;(;00) ;
#he

Cy=r(h,-h); Tai tiét dign kim loai vao tric: h,=h,.

con luong ép tong theo tiét dién x 1

h” - h.\
h”

Khi dé, dat vio bicu thirc (IIL.127) ta s& nhan duoe phuong trinh vi phan mé ta
quy Juat thay déi dp luc p, & viing bién dang trong su thay doi giét han chay cita kim

loat:
2
de __ 2% 100,
ddx hyr,
£, = o, =) —x 100,
v ,

ip. sye-t dxk F2 ‘
+ . _ —4(0;‘3’\.\‘((.'\_ - \) ! + T —’u‘?"}—‘ :
oy ' hr o +x°
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0 2x.100

gdﬁ =2 i dfi = 2-035?5(1&182’-’1] (_ = L):

dx 0¢ dx 2 hr

= Saxfl(jTOQ ) [F“_(h” . h[) - -‘fg ]m_l_
e

(A1 12%)
trong dé: p, - dp lue riéng cha kim logi lén truc trong tiet dicn x.

Dau dudng trude dpJdx ding khi xem sy thay dot cda p, theo huong ting v,
con déu am - theo hudng giam v dau am trude 2ppr, dit cho vitng iré va duong cho
ving vugt trudc.

Thuat giai

Giai phuong teinh ([11.129) bang phucng phdp 50 Euler.

1. D6t vei vivng 1ré

Vai x =1, 4dpluc p. = 2k,- o, , trong do &, xdc dinh theo (I11.128) véi viéc
lay x=1..

2. Dat x =1 vi p_, vao phuong trinh (II1.129), xdc dinh dp jdy,.,. & diém 0
(hinh 15) .

3. Xac dinh p, 6 diém 0 bang céch chiu d¢ dai /; thanh nhing khoang Ax:

dp dP
Paoy = P ¥ ‘5\‘_"; — arcly 7%
] ) d'\-.rz.f
v \I l 02
s 2 - e . . I', |
Sau dé, & diem 0,2 biét ga trl ‘ G !
Xy = L= Ax v p . tim dp /ey, sau do g l l
UM Py, VA VYL /
dx dx
P ; ~
4. Dot vai vieng viigt rioc t{-\d x=l,
Khi v=0,dplucp,_o=2k -
a,, trong do k, - xdc dinh theo cong
thie (I1.128) véi v = 0. Tiép theo Hinh 15. Tind biéu dé dp hee bang
thudt gidi thuc hién mot cich tuong tu plutong phdp so.
khi dich chuyén tr x =0 theo hudng tang x.
Chiéu cao cla tiet dién trung hoa x, o gid tri:
=l +x710r, (115.130)
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3. Cing mét lic tinh dién tich bi¢u d6 v& mémen tinh tuong doi so véi truc
cdn. Dién tich biéu d6 - day 12 4p luc c4n toan phin trén mot don vi chiéu rong tam.

Chia dién tich bi€u d6 cho chiéu dai cung tiép xic /, s& nhan ducc dp luc rieng
trung binh ma gid tri ctia né ¢6 thé dat vio cong thiic (111.115) dé lam chinh xsic chidu
dai cung bi€n dang v6i nhitng ldn lap tiép theo. Ddu tién, nguoi ta xac dinh /. theo
mot trong nhiing cong thic (I1.119), (I11.119a), hoac (111.119b).

Cong thiic (I11.108) dugc dan ra tir diéu kién can bing ma sdt trong ving bién
dang véi 1, - 1a h¢ s6 ma sat trung binh. Su thyc thi hé s6 ma sat 13 bién déi. Vi vay
can quan tam dén dac diém thay déi cla ap luc rieng va luc phdp tuyén trong vling
bién dang khi ma sdt p thay déi. V6i muc dich nay, cin phai tinh nhiéu lan theo thit
tu sau.

Liic dau tinh so bé p,, theo cong thitc (I11.107) véi U, da cho; sau dé theo tha
tr gin ding tim him u = f{x) v&i quy luat da cho cita him nay sao dé 4p luc riéng

-nhan dugc bang véi dp luc rieng P, da tinh ¢ trén. Dic diém dac trung clia quy Juat
da cho vé su phu thuoc cua p 1a cdc gid tri p =p,, tai nhimg tiét dién ngoai cing va
luén [udn cé py, U

Cong thitc d€ xdc dinh hé s& ma s4t & tiét dién bat ky:

X=X, f
M=y, (II1.131)
4 -xy
- cho viing tré va
X, =X
U=ty - (I11.132)

- cho viing vuot trude. B - hé s6 parabol.

D¢ tién hanh tinh todn cdc thong s6 cong nghé ma nhimg dai lugng co ban 1a
lc+ P+ P .. cén thiét phai chia cung bién dang ra lam ¥, doan; mdi doan cé chiéu dai
Ax v6i 50 ligu £, tinh tir tiét dien kim loai ra khoi truc va x - toa d6 diém gilta cua
méi doan.

Véi:
dxk

hr

L

Q=—4Bx(C,-x* )"+ (I11.134)
1a hai s6 hang trong phuong trinh (I11.130);
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(h, —hM),
- 1/ IIT.135
) o ( )
- toa d6 cua tiét dién trung hoa tinh theo c¢ong thac (IT1L111).

Sau khi dd xdc dinh dugce luc cdn tam theo cong thic (II1.124), viéc tinh

mémen cdn va cong sudt dong co khong con la khé khan tham tri 1a don gian véi viée

" sir dung tin hoc. Thuat todn tinh cdc thong s6 cong nghé co ban cla qud trinh cdn tdm

ciing nhu thuét todn tinh luc cdn va nhing dai lugng kKhic trong cdn tdm nhu chiéu

dai cung ti€p xic, lugng ép, chiéu diy cha dai trude va sau lan can v.v.. bang phuong
phdp gidi tich s& dugc trinh bay trong Phdn thit hai cha gido trinh.

IIL.7- Vii nét vé t0i vu qua trinh can tim nguoi

111.7.1. Pdt vdn dé

Trén mdy cdn nhiéu gid lién tuc, qué trinh cdn ti€n haoh cing madt lic trong
tdt ca cdc gid (hinh 16). Bang tdm di vao gid dau tién tu tang nha c6 tac dung giir
cudn vi tao ra Ung sudt kéo sau trong gid dau. Lugng kéo cang nay khong 16n do
cudn khong chat va do nhitng kha nang khong ché ctta tang nha.

Dich cluryén cua kim logi

>
h, ~ - - 2
v >
Ot £ E
s a e :
i=1 i=2 i=3 i=4
m=4 m=3 m=2 m=1

Hinh 16. So do mdy cdn lién e bon gid.

Bang di ra tir gid cudi cung duge cudn chat vao rulé cua mdy cudn. Luc kéo
cing tao ra bai tang cudn ciing bi gisi han bai nhiing diéu kién cha mdy cudn.

Nhu vay, trén quan diém qud trinh cong nghé cdn, gia ddu va gid cudi cua
mdy cdn lién tuc lam viéc trong di€u kién it nhiéu xau hon so v6i nhimg gid & gitta.
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Ngoii ra, sy chénh [¢ch khd 16n gita kéo truée vi kéo sau trong cic gid nay sé
anh hudng xau 16i kha nang lam viéc cta & bi cac truc 1am viéc, dic bigt voi gid cudl
cling ¢6 van tc cao. Nhing gid cdn ¢ gitra fam viée trong diéu kién tot hon, dam bao
dugc gia tri kéo cing céan thiet.

Trén nhiing miy cdn lién tuc hién dai, trong khi dang ¢an bang tor mdt cudn,
ngudi ta da dua dén mdy can cudn tiep theo c6 diu trude cudn kéo sat dén gid dau
tien. Khi can xong cudn truée do, 1ap tic dua luodn dai clia cudn tiép theo vao truc.

Diéu kién cdn ddu trude cla bang khdc nhau khd nhiéu so véi diéu kién can

toin cudn. Diéu niy duge gidi thich: khi dai trong mdy cdn cdn phai dam bao mot
luong kéo cang cdn thiét gitta cdc gid; mol gid lam viée chi vai mot lugng kéo sau
dén chitng nao kim loai chira an vao tryc cia gid tiép theo va chua tao dugc mot ung
suat kéo cang can thict.

Luc kéo cang nho cling nhu sy ting ma sat ti€p xic trong ving bi¢n dang do
téc do cdn nho din tdi tang luc cin, tang bi¢n dang gid can vi nghia [a tang chiéu day
dau trude dai cdn so vdi chiéu day danh nghia.

Ngoai ra, viec khong cé kéo trude trong giai doan dai an vdo mdy cdn lam
tang ding ké momen dong co. Tuy nhién, nhu céch tinh da chi ra, sy tdng momen
dong cd vi nguyén nhan nay khong gay nén qua tai vuot hai lan dong co vuot tai
trong thoi gian ngdn. Hon nifa khi thiét k& mdy cdn ngudi ta di kiém nghiém dong co
vdi ché do qud tai.

Chd ¥ rang thoi gian nhilmg cong viée chat tai viio mdy cin lién tuc cling nhu
tang téc vA hdim mdy cdn, vé danh nghia chi chi€m mét phan tram rit nho so v4i toan
bo thoi gian cdn: nhitng tinh todn thyc € mdy cdn lién e phdn 16n tién hanh dé cho
ché do lam viéc on dinh v8i van 16c¢ cian l6n nhat.

Véi mdy cén lién tuc khong ti¢n hanh kidm tra su d6t néng dong co va van toc
lam viéc 16n nhat duge gidi han boi cong sudt truyén dong téi han cho phép; truc cia
timg gid dugc dan dong boi dong co rieng 12; s6 lan can da duge xdc dinh trude bang
s6 gid can. Tuy nhién d6i v6i mdy can lién tuc can dat duge dac tinh hinh chdp vin

{6c cée gid; va bido dam dugc quan h¢ gitia cic gid dang:
Vi = Vs O = Oy -

Trén ¢ s& tinh todn, nhitng phan mém tng dung cho mdy cdn lién tuc cho
" phép giai cdc bai todn nhue-tinh cde thong s6 nang lugng; xéc dinh ché do cdn 101 wu
v6i chidu day di cho clia san phant:

a) Cho van t6c 16n nhat khi dai ra khoi may can (nang sudt), xdc dinh chiéu
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diy 16n nhat ¢6 thé duge clia phoi tam trong d6. néu nhu chiéu day phoi tdm nho hon
pid tri nho nhat di cho thi xac dinh vén t8¢ cuc dai trong diéu kién chiéu day phot
nho nhat da dinby;

b) Véi chiéu day phot 16n nhdt di cho. xdc dinh nang suat cuc dai; & day, néu

van téc ra khoi mdy cdn nho hon mot gid tri cuc 1iéu da cho thi xdc dinh chiéu day
cuc dai cua phoi trong diéu kién van toc cuc tiéu cho phép.

mir

0 [ I 11 IV V 1
Hinh 17. Tt ddt vdn dé bai todn cho mdy can lién .
_ Thutng thudng ngudi ta xem ¢hop van t6c trong hé toa do sau: Ny oo - V
{hinh 18) .
Vi trong timg gid cdn ¢6 v /v, = /i nén ¢6 thé biéu dién truc toa do v nhu
truc ty 6 A /h. Thudt 10dn ti€n hanh cho toe do ra tlr gia cudi cung v, DO nghiéng cua
cée dudng trén gian do phan dnh muc do ép.

Ching ta s¢ xem céch dat van dé bai todn xudt hién khi thiét k€ mdy cin ¢
giai doan diu khi con chua chon dirge dong co; v & giai doan tim ¢h¢ do ¢dn o wu
mdy cdn lién tue v6i dong co d chon dugce clng nhu kiém tra mdy cdn dam bao nhan
dugc san pham di cho véi ndng sudt yéu cau.

Pong co chita ditge chon. Trong trudng hop nay co6 thé sl dung nhiing gial
phip sau cing mot lic ¢o the xem xét nhu cach dat van dé bai toin.

1. Boi véi loal san phim di chon trude voi chiéu day dd cho fy, thiét lap

(s installer) van t6¢ cdn 16n nhat ra v gia cudi cling v, vd bang tinh todn, xac dinh

"
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iwong ép 1én nhit theo gid cdn ¢é tinh t6i gia tri téi han dd cho cua lugng ép va luc
can. Gia sir diéu nay duce biéu dién bdi cic duong 1, 2 vi 3 cho nhitng san phim
khéc nhau (hinh 18). Bing giai phdp nay, cling mot lic sé tim thdy chiéu day 16n nhat
clia phoi tam cho mdy cén ta dang nghién cfu khong phu thuéc vao dong ca.

2. Khi da biét chifu day 16n nhit ¢6 thé cha phoi d6i véi chi€u day phoi nhod
hon chiéu day cuc dai. Trong truong hop nay can gidi han theo céng sudt, nghia la dat
duoc su phan b luong ép theo cdc gid vé6i van téc da cho v, sao dé véi chiéu day phoi
di cho cé chi mot cong sudt trong tat ca cdc gid hodc la dé dam bao ty e da cho cla
cong sudt. V6i kiéu tinh todn ndy cé thé nhén duge chiéu day phoi 16n nhat trong su
phan b6 déng déu cong sudt.

Gia sir cdc dudng 1°, 2° va 3’ lién quan tuong (ng t6i chinh loai san phdm nhu
cédc dudng 1, 2, 3 nhung 1i cha chiéu day phoi nhoé nhat da cho. Khi dé nhitng dudng
nay s& phan 4nh hinh chép phia trén cha van téc. Gidn dé so bod nhan duogc cho kha

“nang lua chon dong cd theo cong sudt va xdc dinh ty sd truyén dong dé dam bao chép
gidi han cin thiét cha van téc. Puong nhién viée thod man chép t6i han phia trén (khi
chiéu day phoi nhé nhit) va phia dudi (khi chiéu day 16n nhdt) cho nhiéu loai san
phim vA & nhitng van téc ra khdc nhau 1a khong c6 thé duge. Vi vay ngudi ta chon
dong co bang cdch 14y trung binh theo san phdm chinh, con sau d6 v6i san pham bat
k¥, xdc dinh ché do céan 61 vu.

Pong co dd dirve chon

Trén hinh 17 1a t6c do t&i han cua cic gid trong mdy cdn nam gid can cu theo
kha nang déng co cua timg gid.

Vi b/ b
7’ 2’ 7 __._-+;"}";
B
:::..:""”// o
z —1
—
_,f/"/ -’:/
——‘-—._—-_-—-'--‘ -'—_““ L .
ST f,
3’ <X
T
& <*
N x R
=X sk
Vi I V4 big big 14 {
m=n m= £ Vot IO | m=2 m=7

Hinh 18. Chdp vdn téc trén mdy cdn lién tuc
(vOi st thay doi van t6c, thay dot 13 1é hih).
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1. Xem truong hop sau:

Gia sir cho vin 8¢ ra cyc dai co thé v, 1 gid cudi cing clia may cdn hén tuc

nam gia, tuong mg di¢m a en hinh 17 va gia su lugng €p trong aid thi V cho phép
nhan duge & gid thu 1V van e +*¥ phd hon van téc 16n nhat cho phép trong gid nay
oVar,,) - diém b, Nhung trong diéu kién nay khong thé phan duoe & gia thi 1 van
16 v nho hon hodc bing van t0c cuc dai cho phép trong gid nay W Vi lugng €p trong
gid IV nhd va lugng cp niy bi gi6i han bdi, vi du, luc can (W' ) - diémc.

Khi d6, dé dam bio cdn chat luong loai san phdm nay cén phai giam t6¢ do ra
v, tit gid cubi cung (diém ¢”) nbu th¢ nao dé qué trinh cén ¢ hai gid cudi clng cho
phép nhan duoc trong gia thit I van toc bing van t6c cyc dai cho phép cla gid nay,
nghia 12 roi vao diém ¢ (hiph 17) nam trén dudng van toc V' -

Tuy phién giam chiéu day phoi, ¢ {hé bao dam van t3c 6i han ca trong oid V

vi trong trudng hop nay do gidi hyn chay nho hon ctia cung mot chiéu day, su ting
luong ép O hai gia cudi cling lai trd thanh ¢6 thé dugc vi qué trinh cn Wong trng voi
céc duomg a - b - ¢ (hinh 17). Nhu vay voi moi chiéu day phoi tdm da cho c6 mot
van tSc gidi han cua 06 va & mbi van toc di cho - nhan dugc chiéu day phoi cua
minh. Theo timg muc do can thiét ma giai bai todn tuong Ung.

2. Trong trudng hgp di xem & trén, nguoi ta lay nhimg diéu kién t61 han theo
van téc hoac theo chiéu day phoi ban ddu. Néu lay diéu kién ban dau thip hon di¢u
kién t6i han thi dé nhan dugc nghieém duy nhat, nguot dua vao didu kién bién: gidf
ty s6 xdc dinh da cho cia cong sudt theo gid can hodc dam bao can bang luc cén
(toan bo hoic theo cdc nhém gid can} .

Bai todn ditge ddt vdn dé niug sau:

Tir chiéu day san phdm da cho /i, vi van t6¢ ra clia bang ra khoi may cdn vy
cdn chia dai luong ép tong Alig ra thanh s6 khoang nhat dinh Ak, sao cho dé trong su

" dam bao tit ca nhing dicu Kién bién ta nhan dugc trong tap hop chiéu day 16n nhat ¢6
thé - chidu day phoi tam ki, hodc i trong nhing chiéu day da cho h, va h, - nang sudlt
cuc dai (nghia la v, ae) 3 hodc trong céc chidu day di cho h, va iy, va vOi van toc v -
nhan dugc ty s6 mong muén clia cong suit hay lyc cén gilia céc gid can.

[11.7.2. Phuong phdp diéu khién téi wu

Phitong phdp diéu kign 101 han

Gia sit ring: cho chiéu day phoi tim ki, va chiéu day san phim /i, , cho van 16¢
cuc dai ra khoi mdy cén 1, da dugc i dong gidi han bol diéu kién phu thudc vao tap
hop lugng ép nho nhit cho phép vit viio van (6 16n nhit cho phép trong gid can that
nhat.
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Trong qué trinh tinh todn mot gia i pio dé. luong ép nho nhal duge 1inh sao dé
& gid can trude d6 (i-1) van 16¢ khong duge vugt qui gid tr gidit hun da cho.
N¢u nhu dong co da biét thi vige Kidm tra ticn hianh theo nhifng s6 hcu ey e
d4a cho. Néu dong ca chua duge xac dinh thi diéu kicn gidt han cho cac vt s il
sit dung dic tinh hypecbol da cho Gfi} 461 v g ela. Pac tinh hvpeehol nity ¢ the
duoe gien mot cach deu dan, nghia [ thay di nhung gitr duge 1y s0 13 cho SRETTY
sudl (heo cic gid,

Tinh todn tién hinh i gid cuoi cling don eid dau tién ¢6 lam khép chieu oday
gifra gid thd nhat v gid thi hai. Trong i trinh tiuh todn. im kiem luone &p cuc da
trong timg gid véi sy dum bao til ci cac diéu kign bién (gici han) dé nhan dugc
momen 161 han véi van 16¢ da biel & timg gid vl nhin dugce lue cén gén voéi lue cdn da
bidt (trong gidi han sai s ¢ cho) .

Mot trong nhiing vin d¢ phifc tap nhat ciia mdy cén lién tuc la lyc kéo cang
dai gifta cdc gid cdn. Gid tri kéo cing I6n nhat va nho nhit cho phép ko, VA Ky

“dugc ra cho timg gid. Kéo cing & tang cudn 1ay bing gid tri 16i han hodc theo gid tn
tuyét dsi cua luc kéo cang T hoic theo tmg suat kéo cang riéng o; kéo cang d tang
nhi luon ludn 14y 1én nhat theo gid tri wyét dgi. ©3 day ching ta thiy rang d€ cdn tdm
mong vi thép cé do bén cao, ldy ding gid tri kéo cang O gid cudi cling c¢6 mot y nghia
to 1én. Trong cic trudng hop khdc mot vai dao dong kéo cang khong gay anh hudng
I6n. Tuy nhién trong hang loat trudng hop, bing cich thay doi kéo cang ¢6 the dat
duoc su tang nang suat mdy cdn hoac tang chiéu dai phoi. Vi vay logic tinh todn tu
dong nham tim ki€ che¢ do kéo cang 161 uu.

Do trén méy cdn lién tue khodng cich giita cdc gid cdn lién quan voi nfiau nén
diu tién ngudi ta an dinh kéo trudc cho gid cudi cung, sau do theo gidgi han 16n nhat
¢6 1inh 161 su chénh lech cho phép giita kéo trude va kéo sau ma xic kap kéo sau cho

gid cudi cing. Kéo sau nay déng thai 1 kéo trude cho gid trudc cudi cling v.v...

Thudng thudng, trong gid cin, do kéo sau 16n, luong ép bi gidi han boi
momen. Trong trudng hop nay, theo quy luat. giam kéo sau s dem lai hiéu qua mong
muon. Tuy nhién, viéc giam kéo sau trong gid nao dé s& lam x4u ngay dicu kién lam
viec cha pid trude do. Vi 1thé cdch lam nay duge st dung néu nhu nd la gidi phip ¢
thé duy nhit dé gi v, hoac /. Hon nita khong loai trir khi ning nhan duoe ket qua
kha quan 1 do gidm kéo cang trude cic pid 1i&p theo (kéo sau). Sy gidm kéo cing nay
c6 thé dian dén giam kéo trude O gid dang xem; vi gidm kéo trude s& lam xau di diéu
kien lam vice cda gid cdn. Tuy nhién 16 ¢6 thé cho phép tang luong ¢p trong nhing
gid tiép theo va nghia la giam vin tc cdn va gicl han chay ctia kim loai, fam nhe bat
céng viéc cua gid can.

Su phan tich bai todn chi ra rang ddp s& kha thi cia n6 ¢é thé tim duge bang

phuong phip quy hoych déong. Chi y rang trong quy hoach dong thdi gian tinh toan
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thudng rat 16n: 16gic thuat gidi bdo trude viée si dung phuong phdp nay chi duge 1€n
hanh sau khi tim duge k&t qua bang phuong phdp di¢u kién t61 han. Néu nhu trong
két qua giai bang phuong phdp di¢u kién 16i han, van t6c ra khoi may can v hoic
chiéu day phoi tdim /i, nho hon nhimg gid tri ban dau da cho thi tang g bude thong
6 tuong dng réi tinh lai todn b ché do cdn bang phwong phip gyuy hoach dong.

| Trong trudng hop nhin duoe ket qua mong mudn thi van d¢ v, hodc chi¢u day phoi
hi, cdn lai tang 1én ma! bude v.v .. theo chidu hudng nhin duoc kEt qua tot.

Vi phuong phip diéu kién (i han, 1ogic giani kéo cang nhu sau: Trudge hét
tinh todn tién hinh voi gid i kéo cang cuc dai clio phép trong tat ca cde gid. Néu nhu
theo diéu ki¢n 1am vi¢e cia gid thit / nivo d6 ma céin phai giam van toc v, hoac chicu
day phéi A, thi véi sy qud 1di vé momen cGa gid cdn cdn giam di mot bude ting suét
kéo sau & gid nay va Ki¢m tra xem vé1 sy giam Kéo sau ndi trén dac tinh hyperbol G,
clia gid ¢6 gidm di hay khong. Néu giam, kéo cang ti€p tuc duge giam dan ting bude
cho dén khi dat duge gid tri ¢dn thiét G, . Lic nay gid tri kéo cang k, dat duge, duoc
&n dinh 12 ks, d6i véi gia cdn i ma ta dang tinhi todn. Néu khong gidam dugce thi phai
14y ch€ do véi ko, trude do.

_ Né&u nhu yéu cau giam v, hofic i, khi qua tai theo luc cdn, hodc néu trong qud
trinh giam kéo sau trong gid / ma khong dat dugc gid tri can thi€t G, thi viéc tinh todn
chuyén sang gid ti€p theo (i+1) véi viée giam di mot bude kéo sau. Sau khi tinh todn
cho gid (i+1) xong, tién hanh viéc tinh todn véi gid tha ¢ v6i viéc giam ti€p thco
gia tri ks bit ddu tir &, v lai so sdnh nhing gid i G, vl gid tri G trudc d6. Néu
két qua 16t (G,.< G') thi lai i€p tuc giam kg trong gid (/+1) v.v... N€u nhu viée giam
ke @ gid (i+1) khong dem lai két qua can thiét thi doi véi gid ndy, thay vi &, ta sUr
dung ks di cho hi¢u qua, vit chuyén tinh 1odn dén gid ((+2) v.v... cho dén gid cudi
ciing. Néu sau khi xem xét tat ci cde gid cdn ma két qua vin khong thod mén thi tién
hanh giam giam van toc ra khoi mdy cdn v, hodc chiéu day phoi /.

Phuong phdp giai bii todn nbu trinh biy ¢ trén s€ dua téi mot két qua can
thiét. Su nhanh chéng tim kiém dat trén co s&: trong nhitng diéu kién ban dau, tai gid

- ¢én ndo d6, gid tri kg, thuc su 1a tot nhat thi véi nhing gia tri kéo cang khdc trong
cic gid tiép theo, k, cling s& 12 16t nhat. Diéu nity loai bo viée lya chon tat ca cédc 1ap
hop ¢é thé clia kéo cang G 18t ¢d cde gid. Tuy nhién khong loai trir ring véi su thay
ddi kéo cang trong cic gid 1iép theo s€ lam thiy doi diéu kién lam viée o nhﬁ'ng gid
trude dé dén mic ma phurng phdp da su dung to ra khong chilp nhin duge. Khi do,
dé tranh su mb quéang chon lua tap hop kéo cang ngudi ta quay sang s dung phuong

phap quy hoach dong.



Plutong phdp quy hoach déng

Chung ta lay gid tri kéo sau ks, lam thong s¢ trang thdi truée Himg gla cén tr
gid ddu tién; 1ay lugng ép t6ng trong gid da cho va trong cic gid tiép theo cin cuc dai
hoa tam chuan t6i vu (critere de Doptimisation). Khi d6 véi timg gid i &y trude gia
cén da cho, nhitng diéu khién t6i vu & la nhimg gid tri kéo cang gilta cde gid cin ma
v6i cdc gid tri nay s& nhin dugc lugng ép t6ng 1dn nhat. Véi cdch dat vin d¢ phu ircn,
bai todn s& duge gidi vi chuan 161 uu (Critére) ¢6 tinh chat cong doi gid tri 181 wu, cén

" két qua tinh toan khong phu thudc vao trang thai: 9 gid trude do sir dung kéo cing va
luong ép nao néu nhu trude gid dau tién 1ay chiéu day phoi tam /i, khong doi.

Khéc v&i mdy cdn dao chiéu, khi tinh todn mdy cdn ngudi lién tuc fuc can
trong gid dugc so sanh chi véi lyc cdn nhan dugce cho gid ti€p theo.

Tinh todn tién hanh tir gid cudt cing dén gid thit hai véi moi gid tri &g, trude
gid thit hai, nhan duge chiéu day tuong Gng /i, ; sau d6, sau gia thi phat, véi moi mét
gia tri kg, , tuong Ung bing ko, trude gid thit hai xdc dinh luong ép frong gid dau va
néu can thiét — do vénh chiéu day tdm.

Tinh todn dugc coi 1a thoa min néu nhu du chr véi mét gid tii kéo cang k; ma
dat duoc d6 vénh chiéu day tam cho phép. Khi d6 ché do cdn vdi d¢ vénh theo chi¢u
day tdm nay duge ¢6 dinh lai va tién hanh tinh todn v6i gia (ri v, hodc i, mdi I6n hon.

Véi két qud tinh todn khong dat yéu cau, nghia la d6i v&i tat ca nhitng gid tri

"k, nhan duoc chiéu day tdm khong thod mén, hodc la khéng dam bio duge luong ép
[€],., — khi d6 ngudi ta lay gid tri &, trong ting gid cling nhu v, hoac /A, nhin duge &
lan giai thoa mén cudi cling; 18y nhitng thong s6 nay 1am s¢ li¢u ban dau, ti€n hinh
tinh todn lin cudi cling bang phuong phap diéu kién ti han véi su diéu chinh va phan
bd chinh xdc fugng ép.

Phuong phap quy hoach dong cho phép giai nhimg bai todn khd phiic tap, vi
du t6i uu theo chudn chat lugng tam, theo chudn chi phi nang lugng v.v... . Trong bai
to4n 181 wu néu trén st dung thong so trang thdi: kéo cang va chiéu day bang tam.

111.7.3. Mt 56 cong thive co bdn trong thudt todn
Vin toc I6n nhdt cia kim loai ra khoi may cdn
Do di cho chiéu day phoi tdm cling lugng ép nho nhit cho phép ¢ gid dau tién

{e4]..,, nén st dung dinh luat thé tich gidy khong doi cd thé gidi han van t6c 16n nhat
- khi tdm ra khoi mdy cdn v, -

Thuc vay:

hk“'.'kmav. = h]ll,um.\"'llmux .

G day:
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o h00—te ) e day 16n nhat cta di sau gid thi nhat

[FERTIHEN IUO
theo nhiing gid tri di cho: chiéu day phoi fi) va luong €p nho nhit cho phép [g) ]

min
Khi d6 vin 16c 1dn nhét ctia kim loai ra khoi mdy cdn sé la:

_ Va1 000 =08 L)

v, o= 111.136)
KOImax 100;?'( (

Luong ép lon nhat trong gid cdn ddu tién

Van téc thue 1€ khi kim loui ra khoi mdy cdn ¢6 thé duge cho hoic ¢6 thé nho

“hon so vai tinh todn theo cong thite (IV.135) v .. - Khi dé dat gid ui v, viio cho v,

trong cong thic (IV.135) va thay gid tri [g,],,. bang lugng ép 16n nhit cho phép & gid

ddu tién [g,,] & nhan duge cong thife tinh {ugng ép I6n nhit trong gid ddu tién tir diéu
kién dong hoc:

e, | =100(] —“'*7}’*

) (HI.137)

.J'HIlii\ Iar
Lutong ép nho nhdt trong mot gid can bat ky

Khi biét van t6¢ dai tim ra khoi mét gid cdn ¢ bat ky ndo dé ¢é thé xdc dinh

dugce lugng ép nho nhit irong gia do € Luong ép nay duoe gidi han boi vin t6¢

Vi *

tén nhat cho phép trong gid trude do v, |, .. -

Tu dinh luat bao toan thé tich kim loai cé:
hilrl = ;‘hh"l-l hOlth hll/h[u = ri-lll‘i
Khi do:

L)zloo(l_m.

¥

Urimin '

£, =100(1 -

rnin

(111.138)

R

Nhimg biéu thic dong hoc trén duge sir dung trong tinh todn vd cho phép
giam thoi gian tinh todn.

Pdc tinh hyperbol
Trén nhiing mdy cdn lién tuc, cong sudt thuc t€ (khi v 2 v,,) hoac momen (khi
v<ay) trong timg gid khong duge 16n mot thanh phan nhat dinh pid tri danh nghia.
Gid tri danh nghia duoc tinh t6i khi kiém nghiém dong co theo didu kién nung néng
“biing hé s0 &y, . D¢ dat duge diéu nay khi xtr 1y bang tin hoc trén mdy tinh, nhimg ¢

licu ban ddu cho maéi gid Ia gia tri [G)- Hyperbol tinh theo cong thie sau:
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__()TSNH l[) _}FI’D',,}’I
7] 60

[G)=k, M ,v, =k, =0.051k,, N, D,.

trong 46:
N, — cong suat danh nghia cia dong co, kW,
D - dudng kinh truc, mm,
s - sO vong phit cha trye can.

Theo chuan da duge xdc lap, lay &,=0.85.
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PHAN THU HAI

THUAT TOAN - CHUONG TRINH,
KET QUA TRONG CAC TRUGNG
TIN HOC KHAC NHAU
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CHUONG

THUAT TOAN VA CHUONG TRINH
CONG NGHE CAN HINH

I.1- Nhitng véu ciuo co ban

Trén co s& 1 thuy&t va tinh todn cong nghé cdn hinh 0 Phdn il nhar, ve cu
ban di ¢6 thé lap duge thudt todn cing nhu chuong trinh dé tinh toin cic thong s0
cong nghé can hinb ¢& nho cho cic loal san pham tit phoi ban dau bat ky: tinh toin
kéo cang v anh hudng cia nd va su phu thuoc cua kéo cang vao van toc: chuong
trinh dng dung cong ngh¢ cdn tam.

D¢ Jap duge chuong trinh ¢dn hinh ta can chi y nhitng yéu citu sau:

1. Khi da ¢6 kich thude phoi vi san pham, tinh s6 lan cdn.

2. Phai chon hé théng 16 hinh d¢ tinh cong nghe va thiet k¢ timg 1o hinh cu
thé. Trong gido trinh ndy h¢ thong 16 hinh duge chon cho khu vire cdn lién tue Ja
{Ovan-vuong ... )-ovan-1ron.

3. R rang ta phii st dung vong 1ap xdc dinh dé tinh cdc thong 58 ¢ho timg 16
hinh ma méi 16 hinh tiép theo lai ¢6 tiét di¢n khic so véi 16 hinh trude do. Viducdn
16 hinh - tuong tmg s lin cdn, theo thi ty: 1, 2, -1, He thong 16 hinh tuong (ng
s& 13 (cho khu cin trung v cdn tinh ): 6van - vuong - ovan - vuong... - dvan - tron.
Timng 16 hinh, céc thong s0 s¢€ la cu thé. vi du v6i 16 hinh tht hai: vuong, cdc thong sO
s& 13 hé s6 din dai p, luong ép Ak, chiéu cao K, rong b, bin kinh tuon R, . khe ho
gilfa hai truc r v.v... cing nhu nhimng thong s6 luc, momen, ning lugng. Song ¢t theo
vong lap. dén 16 hinh thy ba: lai 1a ovan v6i cach tinh cac dai lugng trén khdc hoan
toan so véi 16 hinh thi hai trude d6 (vuodng ).

Vi the, khi lap thuat toin v chuong trinh phai rat chudn vi chinh xdc d¢ khi
chay theo vong lap dén mat / bat ky. nghia 1a mét 16 hinh ndo dd, mdy ticn hinh tinh
toan céc thong s6 cho 16 hinh d6.

4. Dé may chay lién tyc tir 16 hinh dau dén 16 hinh cudi cling, mot so him

“phai tinh trude. Vi dy ham s6 dan dai, canh 16 hinh vuong trude thinh pham, chicu
cao Ovan, chiéu cao ovan trude tinh... .

5. Nhu trén di néi, MCLT 12 mat hé co dién phiic tap. Puong nhién vi¢e tinh
cong nghé ciing rat phuc tap. Pé gidm s6 161 mic phai, dé mdy chay ¢d hig¢u qua,
tranh ludn quén, chuong wrinh can cén duge 1ap v6i su tao cdc thit tue, ham. Vong lap
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phai chudn. Cdc cong thiic, don vi cin duoc déi chinh xdc. Cong thitc cin dua vé
dang tdng qudt. Nhing biéu thic (1.100), (1.101), (1.102), (1.103}, (1.104), (£.105) va
(1.99) s¢ nhu sau:

Sm[EF’J%hghle ; (1.139)

zﬁ{VAhi h *
TR R Y e
cos[*q*‘ —I*‘lnﬁ‘*jr—\[l—/ﬁ .
2f, YAh, &, : (1.140)
o, h
. = Bi
Ao VA (1.141)
va:
-— — - -
; | |
o I+ ' s}y 4 | ML G yea ] P,
+ p— p— p— p—
| ' &N | t+1 1] |
X Vo, \ Ao, \l Ra, M Poany \ Aoty
=
I R - = .
I |
., Vn(a+1)h[rv]) |! Ah‘ o Az) ) i| h, . iAh{nn a A3 VA | h{m)
. : — - + ' — -
I i i ! {1+1) i+l o+
| | |
v(}rhf \| hi]: \ hUr \ hﬂ[ul) \ h(}{:+l}
(1.142)

. 6. Yeu cdu dic biét. Do d6i tugng nghién cdu cia ta - MCLT la phic tap. Khi
lap thuat todn va chuong trinh nhiéu khi sir dung so6 li¢u cuc bo; ¢6 nhimg budc tinh
chi sit dung mot phan dix liéu da tinh trude d6 hodc méng chuong trinh chit khong sUr
dung toan bo chuong trinh hodc phan 1én chuong trinh da duoc 1ap; hodc khi in ket
qua. D€ tranh méy phai chay lai nhiing doan chuong trinh, nhimg s6 liéu khong cdn
thiét, ngodi viéc tao cdc thi tyc, ham, vong lap chudn, ta phai lap trinh ¢ dang Unir -
tic 12 tap hop cdc hang, bién, kiéu, thil tuc hay ham dugc bién dich nhu mét chuong
trinh doc 1ap. Céc d&i tugng mo ta trong Unit sé duge ding trong cac chwong trinh
hay trong cic Unir khdc ma khong cin phai khai bdo lai. Dung Unit cho phép tao
duge thur vién diing chung khi cdn dén (vi du thi tuc ding ma trdn khai bio - trong
chuong trinh tinh kéo cang va 4nh hudng - phy thue); giam céc phan gidng nhau.
Nhimg céi giong nhau gom lai thanh mot Unit. Do chuong trinh clia ta tuong doéi 1on,
néu dung Unit tiét kiem duge thoi gian lap trinh, dac biet doi voi nhiing chuong trinh
¢6 dung tich Idn.

' Mot yéu cdu dic biét nita véi cdc chuong trinh cua gido trinh [a lap trinh theo
kidu liét ke, khong cdn theo thif tu cong viéc ma truy nhép truc ti€p theo thuc don
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(Menu ). N6i cdch khic 14 1ap trinh Cé e tride. Vi 1ap trinh ¢é cdu trde, truy nhap
theo thuc don, giam duge cong sitc lap trinh, trdih duge d¢ mdy chay ihira, ludn quén,
nhat 14 véi mot chuong trinh 16n.

Dung Unit va lap trinh Cé cdit triic khong nhiing gidm cong stic ma con tiél
kiém thoi gian, dam bao b nhd, d€ sia; chuong trinh gon gang, sdng slia, trdnh dugc
dang ké 161 rit mét thudng gip la: Tratement is too large.

Chuong trinh tinh kéo cang, anh hudng cua kéo ciny va kéo cang phu thugc
vao tac do 1a mot churong trinh ¢é cau trie. Puong nhién 1ap chuong trinh dang nay
doi hoi tri thite nhiéu hon.

1.2- Thuit toan kéo cang

Thuat todn cta chuong trinh tinh cong nghé cdc san phaim @10, P12, D14,

D16, D18, 20, 22, P25 duge bicu dién kha ty my v chi tiét trén ban vé A, kém

theo gido trinh nay. Dé dé hicu va dé thdy duge tinh ua viét clia 1ap tiinh Cé ¢dn iriic

ta diém qua "So do thuat toan tinh kéo cang vi anh hudng; Kéo cang phu thudce vao
t0c do "~ (xem hinh 19). (Chucng trinh & cudi chuong nay).

Chuong trinh bt diu bang viéc vio so liéu. D€ ¢d s6 lieu tinh kéo cing theo
cong thic (1.98), s6 liéu tinh duge bang chuong trinh tinh cong nghé duoc dua vao ¢
dang ma tran (Unit ). Dong thai vao s dé Hap trinh C6 cdu triic.

Khi s:=1 ta truy nhap thing vio vi¢c tinh kéo cang theo s6 liéu di viio ¢ phin
trén. Tinh kéo cing cho tat ca cdc lan ¢én nén nhdnh nay bat ddu tir :=0. Sau khi tinh
kéo cang cho timg loai sin pham, méi san phim cho tat ¢i cdc 1dn cdn. VSi ©10, B12
¢6 19 1an cdn, tuong ng tinh luc kéo cang cho cdc gid cdn 1-2 la o)., , cdc gid 2-3 la
Gaey V.v... cho 16i gid 18-19 14 6 4., Cf nhu viy tinh cho cdc san phim ©14-P16 :
17 }an cén, ®18-®20: 15 ldn cdn, $22-P25: 13 lan cdn va tuong Ung kéo cang cho
tat ca cdc san phim. Ta thay dé ding ring voi ®10, @12 t4ng ¢6 38 1dn cédn twong
ing 38 gid tr1 kéo cang .

Téng cac gid tri o cho tdt ca 8 loai san pham tir ®10 dén ©25 I 128.

Tinh duogc ng suat kéo cang cho cdc cap gid xong, chuong trinh cin phai tinh
anh huong cua kéo cang dén nhiing thong s6 coéng nghé. Trong gido trinh nay tinh
anh hudéng ciia kéo cang t6i dp luc riéng, dp luc toan phan cla kim loai lén truc, (8
momen va cong sudt dong co. Khi tinh kéo cing da tinh t61 lugng vuot trudc.

Puong nhién véi mdi ..., gitta hai gid bat k¥ déu ¢é anh huong cia nd (6
cdc thong s6 cong nghé (nang lugng ). Thuat todn va chuong trinh cho phép tinh su
anh hudng cia kéo cang cho tat ca cic loai san pham, tat ca cdc gid - tuong ing cdc
14n c4n. Khi chuong trinh tinh dén 1an cdn cudi cuing # cua mot loai san pham ndo dé,
mdy s& dimg va cho ra két qua.
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EZIm

I Vio sa licu

!
| Yao s |

Cho bdn kinh
san pham

Tinh kéo cang

h 4

Tinh anb huéng
cla kéo cang
i

:

—5

Viao dudng kinh
sian phiam

!

Vao s¢ luéu gid
can ¢in tinh

|

Vao sa lan vin i8¢
cdn tinh: k

-

(e}

| =0

Exit

Cho van tdc¢ can tinh
V‘.“HJ

l

Tinho=f(V,)

Hinh 19. So do don gidn thudt todn tink kéo cdng, dnh hidng va phu Huiée.
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Nhdnh tha hai cta thuat todn s:=2. Theo nhdnh cau tric ndy ta hoan toan
khong sir dung nhitng gi tinh dugc ¢ nhdnh tha nhiat. Nhadnh hai bit diu bing viée vao
dutng kinh san pham. vao s6 hiéu gid cin can tinh v vio s6 1an van toc cdn tinh & dé
c6 duge su phu thude cua kéo cang vao toc do:

G =fVera) (1.143)

Nghia li: gia st ta d tinh duge theo nhdnh s:=1 g sudt kéo cang o,.,,, cla
hai gia lién tiép nhau trén MCLT. V61 mot ol 86 7 cia mot foal san pham cu thé nio
dé, phai vio cic gid tri t6c do cha gid /+1 d¢ ¢6 ham (1.143).

Ham o, = fiVe) duoc hinh thinh teén co s bicu thic (1.143), Thic chat gid
tri ndy 12 ham cta nhi¢u bién. Ngoai thanh phin chinh la van t6c Ve, ma doi val may
can lién tuc ta cé:

Ve, =Ve
cdn 6 cde thong s6 nhu gbe an, hé s ma ~dt, chi¢u cao cia dai. hé s6 din dai v.v...
o =fitVe, Muy. £ a. ...).

R& rang, viéc tinh dng suilt kéo cang theo nhitng cong thic trén 16 ra khd phic
tap. Tuy nhién néu cé diéu kién, luc kéo cang 6 thé xdc dinh qua thue nghiém bang
mesdot lip vio 261 dG clia gid cdn. Trén mdy cdn lién tuc, luc kéo cang xdc dinh nho
thi¢t bi tao vong trong dé con lian clia tay don dan duge ty 1én nhing dau do luc.

il

Cfing v6i mdy cdn lién tuc, Trecmarev A.P. vi Pobegailo G.G. da gidi thi¢u

“phuong phdp xédc dinh luc o cang gifa cdc gid cin biang gia can “dao dong™ Song

van dé thict bi cing nhu cdch xidc dinh kéo cang khong xem xét & day, ¢6 thé tham
khao trong {7].

Trd lai chuong trinh Gng dung tinh kéo cang. dé thiy duge su phu thude cia
kéo ciing vao td¢ do. ta can gilt toc do cua gid trude dé vV khong doi va chi thay doi
van 16¢ Vg, cla gid tiép theo. Tac do V g,y duoe thay doi & gid tri (xem bing 13).
Trong gido trinh niy & = 11, dudng kinh san pham: thép 16 va lue kéo cang gilia
hai gid 15-16. Nhar vy, v6i moi gid tri van toc cho Vg, ) chuong trinh tinh mot gid
..., Wwong tng. Tap hop nhimg cip V| ,,; < 6., ny cho ta su phu thuoce cua kéo
cing vao toc do.

Mot diéu 1y thi nita [a, ngoai viée xdc dinh duge sir phuy thudc:

c‘-i+|+| :}((1 L'[|+1])‘
bing cdch thay déi gid tri van t6¢ V g,,) theo chiéu giam kéo cang ta d¢ dang thay
ngay vai gid tri ndo cua Vi, thi luc kéo cang gifia hai gid bang khéng va nho hon
khong. C6 nghia li Khi van t6c Vg, dat cu the bao nhiéu thi gitta hai gid cdn lién ticp
nhau cita MCLT khong ¢6 tue kéo cang (o,.,, = 0) vit tao vong (nén dai, a,.,,
< (),

Sau khi tinh da & ldn thay déi van 8¢ V p,,; . chuong trinh in cho két qua.

Con nhidnh tha ba cha chuong trinh 5:=3 14 nhdnh khéng tinh gi ca, né cho
phép thodit ra khoi chuong trinh dén ngay két thic.
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1.3- Thuat todn cong nghé can hinh trén may can lién tuc

Hig = FDJ"‘F:\-Z
Nhap (Vao):
Ag d;
l-ltbo; Dtc;ov: Ten:
T AT, 6, ...
i M= 3/ 41,

i ]

n=Round[Lg(F¢/F,y
/gpy

v=2%
S
Odd(n) l
b

Fv = Fv-2 J"’ngc

v
n=n-1 l

<

v a,=1018VF,
Tinh a,,

N

Tinh 2 1=t
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a, <20

Tinh
p‘tg

a, > 20

Tinh
p’tg

l

Tinh cac TSCN: 1y 5 py
Fo. Fyi ..o

=1+

l

o=21-1

£ =0.0]

BU = BO(O)

Tinh ¥,

Tinh C,,

Tinh B,

B, %= 0.5(B,"+B,")
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O,

’ Nhé: Bo; wor Cro

l

h(] =] .414.\”{].3\;

——

RU = O.Sﬁuhn

!

l Tinh: t;; ty: by

l

Tinh:
Ab, = by - By

l

Tinh  Ab,,

Aby —
Bbep

1<z

1=i+1 };

7
N

v=2
o=21-1

l

Tinh Yo V. ’

l

Dy =Dy —hy
D, =Dy -h,

Tinh Dy
Tinh D,,

|

Tinh: Degos Degy

l

Tinh C,,: Cy




‘ Tinh L, L, 1

)
z
g

IS
_D_\l!:[)k\"“]-
- D_\\.

(-

Dyo=De( 1+8(Dy " 1-1))
Di=Da(1+8(Di ' /Do-11)

© 9

o=n-1
t=n

v

Tinh hg: ba Ry

L

h 4
Ab, =by— By
Abu =d- h(]
Tinh Aby,
+
n, = 60v,/
I‘ "Jr“[)kn

|

#7

n; = 60v, /7, ‘

l

l oy = 1,30 [

i =n-1 i_
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L.4- Chuong trinh tinh cong nghé can hinh thép tron trén may can lién tuc

{******************$************************$
CHUGONG TRINH TINH CONG NGHE CAN
HINH TREN MCLT
SAN PHAM CAC LOAI TG ®10

***$*$$***$$$**********$*******$$***********}

. PROGRAM  CTTCNCH;

USES
Crt;

TYPE
Mang =Arrayv[0..35] Of Real;

VAR
F.Tc,Rk,a,b,h,t.C.Fix,Dbcp :Mang:
o,v.1,n,z.tt,d Integer;
Dh,Db,Dhmax,p,Pc.Mc,tb.Mms,Vic :Mang;
Muy,R,App.Ap.Muyqq,Muym,Ndc  :Mang;
Muytg Muyv, Tch,TTT Muymgq.fms :Real;
rg,Dtc,Dhm, Wte,muymx,Dko.Dk :Mang;

M,Bo,K,Ao,Dtct,an,11,Dct,phil ‘Real:
Kt :Char;
TenFile :String;
Ff ‘TEXT:
muytgl, b hithsante,Ve,x ‘Mang;
clc2.c3. +.¢3,h,h2,h3hd ‘Real;
Dk1.Dk2,v1,¥2,x2. muymx| :Real;
Dol,Dep.phio,yo.hsao,Dy ks : Mang;
Vo,hokcas. keac kea,keb,ke ‘Mang;
ket,kem :Real;

{ ok e ks st ol o SRR R SRR s ok sk ok ol ool ok R ROk )

PROCEDURE Tinh_n{Varnl,dl.z] :Integer);
~ Begin
Write('Cho bict duong xinh san pham: d=');
Readln(d);
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begin

Cuase d of
10 : n:=12;
12:n=12;
14 n:=10;
16 n:=10;
18 : n:=08;
20 : n:=08:;
22 n:=06;
25 n:=006;
end ;

end;

Readln;
begin

Case n of
121 2:=6;
10 : z:=5;
08 1 z:=4:
06 : z:=3;
cnd;

end;

End;
st st e bl SRR SRR R KR KRB R R s R SR BRSO |
PROCEDURE Chon_Ao(Var Ao:real):
Begin
Case d of
10,12.14.16: Aoi=A,;
18,20,22.25: Aoi=A,;
cnd:
End:

FUNCTION TG(soreal:muireal):Real:
Begin
TGi=Expimu*Ln(so))
LEnd:
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[ ape sttt sfe s ok sk sl sh ke afeofe R o kol ok kR o ok K R o ok ok ok ok ok o ok ok ke ok ok ok ok o o e ]

PROCEDURE Tinh(Varal :Mang);
" Begin

Tinh_n(n.d,2);

Chon_Ao(Ao):

all0d]:=Ao;
Muyv:=-0.001*d*d+0.051*d+0.96:
an:=Sqrt((3. 14*d*d/4)y*Muyv);
For i:=1 to z do

begin

a[0]:=Ao;

if afi-1]<18 then
tb[i]::-0.000ISS?*a[i-l]*a[i-1]+0.0155?*a[i-l]+l.2022I
else
tb[1]:=-0.0000666*a[i-1]+1.421;
afi]:=ali-1]/tb[i];

end;

K:=TG(a[z)/an,1/z):

For i:=1 to z do

begin

tbii]:=K*tb{i];
al[2¥i]:=al[{2*i-2])/tb[i];

end;

End;

' ***************************************************}

. FUNCTION ts(x1:real):real;

begin

If x1<1.5 then
begin
t8:=0.03240.737*x [ +0.125%x 1 *x 1:
end

Else

t5:=0.596*x 1+0.31;

end;
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{ ***‘-k*********************************************** }

BEGIN

82

Clrscr;

Tinh{a),
Tch:=1400,
TTT:=15;
F{0]:=a[0]*a|0]-806;

Begin

For i'=1 to z do
begin
o0:=2%1-1;
v:=2%y;
Bo:=alv-2!:
If i<z Then
fins:=0.05
Else fms:=0.004;
If i<3 Then
begin
Dtc[1]:=350;
Det:=0.22;
end
else
begin
Dtc[1]:=320;
Dct:=0.18;
end;
rg{v]:=Round(0.15*a[v]):
F[v]:=a[v]*a[v]-0.86*rg[v]*rg[v];
muytg 1{i]:=F{v-2}/F[v];
muymx 1:=sqr(sqri(muytg 1 {i])-1)* (sqri(muytg1{i])-1):
muymx[i]::(1+(6+Dtc[l]_/(a[v]*l.4))*muymxl/lS)*squ(muylg
muy[o]:=sqrt{muymx[i]*sqrt(muytg 1[1]));
muy]v]:=muytg1[i]/muy[o];
Flol:=F{v]*muylo];
hl:=5.18*%(Dtc[1)/(afv]*1.414)+1);



h2:=(sqr(-yriimuytg 1 [1D-1)*(sqrt(muytgl [iD-1))/muytgl[i];
h3:=sqr({muy[v]-1)/(muy[c]-1));

hsao[o]:=1+h2*h1*h3;

phil:=sqrt(1+0.119*3+Dtc[1}/(a[v]*1 A14)*(muy[v]-1)/hsao[o]);
phio[o]:=abs( 1-0.5*sqrt(abs¢hsao{o]*(phil-1))));
c1:=4.5%(2-phio[o]*sqrt(2/muytg 1{i]));

c2:=(sqrt{muytg 1[i]/2)/phio[o]-1)/hsao[o];
c3:=1+450*sqr(c2)y*c2;

cd:=4+(Dtc[11/(a[v]*1.414)- 1y sqrt(2/muytg 1 [1]);
¢5:=(1-phiolo}*sqrt(2/muytg 1[i1))*phio[o]*sqrt(2/muytg 1 [1D;
cy[ol:=1/(1+(c1*c3)/(cd*cS));

hsa[o]:=hsao[o]:

phi[o]:=phio[o]

h[o]:=phifo}*a[v]*1.414;

h{v]:=1.414%a[v]-0.83*rg[v];

R[o0]):=hsalo]*0.5*%h[e];
tfo]:=ROUND{(-0.0047*a[v]+0.38)*h[o})
t[v]:=ROUND((-0.0025*a[v]+0.23)*a[v]);
blo]:=(h[o]-t[oD)*sqri(4*R[o]/(h[o]-t[o])-1);
b{v]:=1.414*a[v]-t[v];

yolo]:=a[v-2}/2;

y1:=0.5%(a[v-2]*1 414+h{o}) -Rio];
y2:=sqr(R[o]+(a[v}*1.414-h[0])*0.5);

yo[v]:=0.5%(y | +sqrt(abs(2*sqr(R{o])-y2)));
Dol[o]:=Dtci1]-h[o};

Dol[v]:=Dtc[1]-a[v]*1.414;
Dy[o]:=Dol[o}+2*R[o]*(1-sqrt(abs(1-sqr{yo[o]/R[o]))));
Dy{v]:=Dol{v]+2*yo[v];

Dcpfo]:=0.5%(Dol{o[+Dy[o]):

Dcp{v]:=0.5*(Dol[v]+Dy[v]):
cy[v]:=1/(1+15%4.5%a[v]*1.414/(4*a[v]*1.414+Dol[v]));
1[0]:=sqrt(abs(F[o]*(muy[o]-1}*Decp[o]/(3.4*yo[o]*(1 -cy{o]))));
l[v]:=sqrt(abs(!5{v]*(muy[v]- 1)*Deplvl/(3.4*yol[v]*(1<y{vD)))
Dk 1:=sqrt(abs(Deplo]*(muy[o]-1)/R[o]));
Dko[o):=Dol[o]*{(1+2*yo[c]*(1-1{0}/(0.4* Dol [o]))*Dk1/(Pi*Dol[o])};
Dk2:=abs{2.25*%sqr(yo[v]/Dol [vD*(muy[v]-1)*sqr(1-1[v]/(0.4*Dcplv]));
Dkofv]:=Dol[v]*(1+exp((1/3)*In(Dk2*Dcplv]/Dol{vI))); ’
x[0]:=(Dko[o]-Doi[0])/(Dy[o]-Dol[o]);
x{v]:=(Dko[v]-Dol[v)/(Dy[v]-Dol{v])

If Dko[o]<Dy[o] Then
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Dkjol:=Dko[o]
Else
begin
x2:=x|o};
Dk[o]::Dol[0]*(l+(Dk0[o]/D011'0]-1)*15()(2));
end;
If Dko[v]<Dviv}] then
Dk[v]:=Dko[v]
Else
begin
x2:=x[v]:
Dk[v]:=Dol[v]*(l+(Dk0[v]fDol[v]-l)*ls(xZ));
end;
Dh[o}:=Bo-F[o]/blo};
Dhfv):=Flo]/h[o]-F{v}/(blv]);
Dblo]:=b[o] - Bo;
Db[v]:=b{v] - hio];
Rk[o0]:=(Dtc[1]-F{o]/b[0})/2:
Rk[v]:=(Dtc[1}-Fiv}/(bIv])/2;
Dbcp[o]:=0.35*Squ{abs(Rk[o]*Dh[o]))*Dh[o]/Bo;
Dbcp[v]::0.35*Sqrt(abs(Rk[v]*Dh[v]))*Dh[v]/h[o]:
If (Dblo]<Dbcplo}) or (Db[v]<Dbep[v]) Then
Write(#7);
Tc[0]:=1150;
Te[ol:=Tc[v-2] -TTT;
Tclv]:=Tc[o]-TTT;
If Te[o]>(Tch-575) then
begin
plo]:=42*(Tch-Te[o]-75)/1 500*
1+0.33*(2*Sqn(Rk[0]*Dh[o])/(Bo+h[0])—1);
end
else
begin
p[o]:=42*((Tch-Tc[o})/1000)* ((Tch-Tefo])/1000y*
1+0.33*(Z*Sqrt(Rk[o]*Dh[o])/(Bo+h[o])-1);
end;
Ftx[0]:=0.5*(b[o] + Bo)*Sqrt{Rk[o]*Dh[o});
Pcfo]:=Ftx[o]*plo}/100;
Mc[o]:=2*Pc[o]*0.475*Sqrt(Rk[o]*Dh[o])/lOO(}:
Mms[o]:=Dct*Pclo]*fms;



If Te[v]>(Tch-575) then
begin
p{v]:=42*(Tch-Tc[v]-75)/1500*

14+0.33*(2*Sqrt(abs{Rk[v]*Dh[v]))/(Bo+h|v]}-1);

end

else

begin
plv}:=42*((Tch-Te[v])/1000)*((Tch-Te[v])/1000)*

1+0.33*%(2*Sqrt(Rk{v]*Dhiv])/(Bo+h[v]}-1):

end;

Fix[v]:=0.75*b[v]*Sqrt(Rk[v]*Dh[v]);
Peiv]:=Ftx[v]*p[v]/10G,
Mc[v]:=2*Pc[v]*0.475*Sqrt(Rk{v}*Dhiv})/1000;
Mms[v]:=Dct*Pciv]*fms;

end;

End;

Begin

1.=z+1;

vi=2%1-2;

o:=2%1-1;

t:=2%;

Bo:=a[v];

Te[o]:=Tclv] - TTT;

Te[tt):=Tc[o] - TTT;
h[e]:=Round{((-0.00004*d*d + 0.005*d + 0.76)*d);
h[tt]:=d*1.013;
blo]:=Round(h{o}/(0.0024*d + 0.54)).
b[tt]:=1.012%*d;

DbJtt]:=d - h[o];

begin

if (d=10) or (d=12) or (d=14) then
t[o]:=2;

if (d=16) or (d=18) then

t[o]:=3

else

tfo]:=Round(0.15*d);
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end;

begin

if (d=10) or (d=12) or (d=14) then

t[tt}:=2;

if (d=16) or (d=18) then

tfut]:=3

else _

t[tt}:=ROUND(0.15*d);

end:
R[o]:=(b[o]*b[o]+(hlo]-t[o])*(h[o]-t[c]))/(4*(h[o]-t[c]));
Flo]:=(2/3)*b[o]*h[o]+(1/3)*b[o]*t[o];
Muy{o]:=(Bo*Bo-0.86*sqr(0.2*Bo))}/F[o];
Fltt]:=Pi*d*d/4;
Muy[tt):=F[o]/F{tt];
Dh[o]:=Bo-F{ol/blo];
Dh[tt]:=Flo]/h[o] - F[tt]/d;
Db[o]:=bfo] - Bo;
Db[tt]:=d - h[e);
Rk[o]:=(Dtc[1]-F[o)/blo])/2;
Rk[tt]:=(Dtc[1])-F{ut]l/d)/2;
Dbepfo]:=0.35*(Sqrt(Rk[o]*Dhlo]})*Dh[o]/Bo;
Dbepltt]:=0.35*(Sqrt(Rk[tt]*Dh[tt]))*Dh[o)/h[o];
If (Db[o]<Dbeplo]) or (Db[tt]<Dbep[tt]) Then
Write(#7);
If Tc[o]>(Tch-575) then

begin

plo):=42*(Tch-Tc[o]-75)/1500%*

1+0.33*(2*Sqri{Rk[o]*Dh[o])/(Bo+h[o})-1);

end

else

begin

plo]:=42*((Tch-Tc[0])/1000)*((Tch-Te[o])/1000)*

140.33*(2*Sqrt(Rk[o]*Dh[o])/(Bo+h[o])-1);

end;

Fix[0]:=0.5*(b[o] + Bo)*Sqrt{Rk[o]*Dh[o]);
Pc[o]:=Ftx[o]*p[0)/100;
Mclo}:=2*Pc[0]*0.475*Sqrt(Rk[o]*Dh[o])/1000;
Mms[0]:=0.18*Pc[0]*0.004;

If Tclo]>(Tch-575) then

begin



p[tt]:=42*(Tch-Tc[tt]~75)/ 1500%
1+O.33*(2*Sqri(Rk[ll]*Dh[tt])!(B0+d)- 1);

end

else

begin

pltt) .=42%((Tch-Tc[tt])/ 1000)*((Tch-Teftt})/ 1000)*

1+0.33*(Z*Sqn(Rk[u]*Dh[tt1};‘(Bo+d)- 1y,

end;
Frx[11]:=0.75%d*Sqrt(R k[tt)*Dhiu]);
Pe[tt}:=Fix [te}*pfue]/100;
Mc[tt]::2*Pc[n]*0.475*Sqrt(Rk[tt]*Dh{tt])/1000;
Mms[tt]:=0. 18*Pc[t1}*0.004;
End;

Begin

For i:=1 to z do
begin
muytgl[i]::F[Z*i-Z]/FD*i];
end;

For i:=1 to z do
begin

0:=2%1-1;

o vi=2¥,

begin

If i<3 Then
Dte[1}:=350
Else
Dte[1):=320;
end;
end;

End;

Begin

o:=2%z+1;

vi=2%z;

Muytgl [ol:=F[vl/Fiv+2];

h1:=sqr((sqrt(Muyigl [o])- D/(sqrt(Muytg LoD+1)):
h2:=Muy[v+2]*(Muy[v+2]- 1’)/(Muy[v+1]*(Muy[v+l]—i)};
hsao[o]:=1+5.2*(9+320/d)*hl*h2:
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Phil:_:((hsao[o]-l)/hsao[o])*sqr((muy{v+2]-l)*(1+(320-d)/(4*d))*4.5);
Phifo]:=1-0.383*Sqrt((1/3)*In(Phil));
cl:=(sqrt(Muytg1[o])/Phifo]- 1)/hsao[o];
c2:=1+540*sqr(c1)*cl;
c3:=sqri(Muytgl[o])/(Phi[o]*sqrt(]- Phl[o]/sqrt(muytgl[o])))
cylol:=1/(1+c2*c3*6/(4+(320- -dy*(Muytgl[o])/d));
Dol[0]:=320-h[o];
Dol[v+2}:=320-d;
yl:=sqr((4*—R[0]-d*(1+F[\’]/F[v+2]))/(4*(2*R[o]-d)));
yolol:=d*sqrt(abs(F[v]/F[v+2]-y 1)/2;
yolv+2]:= d*(4*R[o]-d*(1+sqr( 1/Phi[0])))/(4*(2*R[o0]-d));
Dy[o]:=Dol[o]+2*R[o]*(l-sq'rt(abs(l-sqrt(yo[o]/R[o]))));
Dy{v+2]:=Dol[v+21+d*(1 -sqrt{ 1-sqr(yo[v+2]*2/d)));
Dep[o]:=(Dol[o]+Dy{o])/2: Dep[v+2]:=(Dol [v+2 [+ Dy[v+2])/2;
cy[v+2]:=1/(1+67.5*d/(4*d+Dol[v+2])); ‘
l[of:=sqr(abs(F[o]*(muy[o]-1)*Dcp[o}/(3.4*yo[o]*(1-cy[o]))):
[L:= (3.4*yo[v+2]*(1-cy[v+2]));
l[v+2]:=sqr(abs(F{v+2]*(muy[v+2]—I)*Dcp[v+2]/11));
Dkl:=Pi*sqrt(abs((muy[o]-l)*Dcp[o]/R[o]));
Dkolo]:=Dol[o]*{ 1+2*yo[o]*(1-1[0]/(0.4*Dcp|o]))*Dk 1 /(Pi* Dol (o))
Dk1:=sqrt((muy[o+1]-1 MDeplo+11*2/d)/ (Pr*Dolo+1]);
Dko[v+2]:=Dol[v+2]*(l+2*yo[0+l]/(l-l[o+l]*(0.4*Dcp[o+l]))*Dk[);
x[o}:=(Dko[o]-Dol[0])/(Dy[o]-Dol[o));
x[v+2]:=(Dko[v+2]-Dol [v+2])/(Dy[v+2]-Do1 [v+2]):
If Dko[o]<Dy[o] Then
Dk[o]:=Dko[o}
Else

begin

x2:=x[o];

Dk[o]:=Dol[o]*(1+(Dko[o]/Del [o]-Ly*ts{x2));

end;

If Dko[v+2)<Dy[v+2] then
Dk[v+2]:=Dko[v+2]
Else
begin
X2:=x[v+2];
Dk([v+2]:=Dol[v+2]*(1+(Dko[v+2]/Dol [v+2]-1)*ts(x2));
end;
End;



Begin

{**********************
Tinh todn van toc cin

vi cong sudt dong co
**********************}

Vc[4):=3.377;
ntc[4]):=60000*Vc{4Y/(Pi*Dk[4]);
Wic[4]:=ntc[4]*Pi/30;
Vic[4]:=Wic[4]*Rk[4]/1000;
ks[4]:=60000*%Vc[4]/P1:

For i:=3 downto | do

begin

ks[i}:=ks[i+1]/muy[i+1];
ntc[i]:=ks[il/Dk[i];
Wic[i]:=Pi*ntc[i]/30;
Ve[il:=Wtcli]*Dkli]/2000;
Vicfi]:=Wic[i}J*Rk[i11/1000;
end;

For i:=1 to 4 do

begin
Ndc[i]:=(Mc[i]+Mms[’i])*Wtc[i]/O.9;
end;

End;

Begin

vi=n+2;

Vel[vi=12;
nie[v}:=60000%Vc[v}/(Py*Dk[v]);
Witc[v]:=ntc|v]*Pi/30;
Vic[121:=Wic[12]*Rk([12]/1000;
ks[v]):=60000*Vcv]/Pi;

For i:=v-1 downto 5 do
begin
ks[i]:=ks[i+1]/muy{i+1];
ntc[i]:=ks[1}/Dk{1];
Witc[1}:=Pi*ntc[i]/30;
Ve[i):=Pi*Dk[i)*ntc[i}/60000;
Vic[i):=Wic[1]*Rk[i]/1000;
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end;

For i:=3 to v do

begin
Ndc[i]:=(Mc[i]+Mms[i])*Wtc[i]/0.9;
end;

End;

Begin
Clrscr;
Gotoxy(l,1);
Write('

Writein(' Y

Write(K Ihinh IMuy Intc | Ve lal h Ib |Ro I');

Writeln(t | p {Pc 1 Mc I Ndc Iy

Write('l__| | I l | | | I);
Writeln('__| | I | Iy,
Write(l | | 1 V/phlmm | mml mm | mm | mm ')
Writeln('mm!N/mm2| KN IMN.mm! Kw I');
Wwrite('l--l-----l-----1 [ P e D T
Writeln('--l-——l----=c}-=m-el-=-<I');

Begin

For ;=1 to z do

begin

o:=2*1-1;

vi=2%1;

Write('l',0+5:2,10van I',Muy[o]:5:3,'I',ntc[o]:6:2,'I‘,Vc[o]:5:3);
Writc('l--l',h[o]:5':2,'1',b[0]:5:2,'I',R[0]:5:2,'1',1[0]:2:0);
Writeln('l',p[o]:S:2,'i',Pc[0]:6:2,'I',Mc[o]:5:2,'i',Ndc[0]:5: 1,1,
Write('I',v+5:2,'1Vu0ngl',Muy[v]:5:3,'I',ntc[v]:6:2,‘1',Vc[v]:5:3)',
Write('I',a[v]:2:0,'l',h[v]:5:2,'I',b[y]:5:2,'| ----- I tvl2:0)
Writeln('l',p[v]:5:2.'I',Pc[v]:6:2,'|'.Mc[v]:5:2,'I',Ndc[v]:5: 1y
Write('l--}-----leemm-fur-mm- PR [ [ PR PR b 5
Writeln('--1----- |-mem-- el

end;

o:=n+1;

tt:=n+2;

Write('l',0+5:2,'10van I',Muy[o]:S:3,'I‘,ntc[o]:6:2,'I',Vc[0]:5:2);
Writc('l--l',h[o]:S:2,'|',b[0]:5:2,'I',R[0]:5:2,'I',t[0]:2:0);
Writeln('l',p[o]:5:2,'I'.Pc[o]:6:2,'|',Mc[o]:5:2,'I',Ndc[0]:5: Ly,
Write('I,tt+3:2,Tron I',Muy[lt]:5:3,'}',ntc[tt]:6:2,'I',Vc[lt]:5:2);
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Write('l--1,h[tt]:5:2,1.b[tt]:5:2,1-----"t[tt]:2:0);
WriteIn{'I',p[tt]:5:2, , Pe[tt]:6:2,1 , Mcftt]:5:2,T,Nde[t]:5:1,T);
WIHTC( - - s mmm e e s e "
Wwriteln(' };
End;
End;
Readln;
END.

1.5- Churong trinh tinh kéo cang va anh huong cia kéo cang

{ oo e sk o o s ofe ofe sl ofe ke ok e 3 v 3 R o o ol ofe e ofe sl ok st e sk ke ke s ok e sl e ke e sk o ke sl e e s e e sig

CHUONG TRINH TINH KEO CANG VA ANH HUGNG CUA
CUA KEO CANG TREN MAY CAN LIEN TUC

****************************************************I

PROGRAM CTTKC;

USES Crt;

TYPE
Mang= Array[0..20] of real;

VAR
Muy,Dh,Ve,ah,Fix,Dk,KC : Mang;
t,p,Pc,Mc,Mms,Ndc.b,Ro,nte,wic,Dic  : Mang;
ov,inzttd : Integer;
fms. Det,Gt,Canhao Khehoto : Real;
Kk : Char;
TenFile : String;
Ff : TEXT:
Chon : Integer;

{**************************************************}

PROCEDURE Menu;
Begin
Gotoxy(20,2);

Writeln(***** _ TINH KC, ANH HUONG VA PHU THUOC - *#%** ),

Writeln;
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Gotoxy(30,3);

Writeln('l- Tinh KC & anh huong.");

Gotoxy(30.4),

Writeln('2- KC=f(Vc¢) DR

Gotoxy(30,5);

Writeln('3- Ket thuc. ;

Gotoxy(20,6);

VVﬂHﬂnC***************************************'ﬁ

Gotoxvy(30,7);

Writeln(" An so de chon ! '); Read(Chon);
End;

{**************************************************}

PROCEDURE Tinh_n(Varnl, dl, zl:Integer);

Begin
begin
Case d of
10:n:=12;
12:n:=12;
[14:n:=10;
16:n:=10;
18:n:=08;
20:n:=08;
22:n:=06;
25:n:=06;
end;
end;
Readln;
begin
Case n of
12:7:=6;
10:2:=5;
08:z:=4;
end;
end;

End;



{ *********************#:**************************** }

PROCEDURE DlicuKC;
Begin

If (d=10) then
begin

. k,hinh,Muy,Dh,Vc,a,h,le,Dk.t,p,Pc,Mc,Mms
6,0van,1.387,25.73,l.342,--.53.75,4530.99,312.59, 8.5.43,246.20,14.79, 2.7
7,Vuong.1.345,21.58,1.806,48,61.43,2718.61,328.38, 5,5.59,152.00, 8.41, 1.7
8,0van,1.392,19.14,2.514,-—,38.25,2932.10,327.81, 8,6.76,198.10,10.44, 2.2
9.Vuong,1.343,l6.30,3.377.35,44.99.1699.15,339.71, 5,6.82,115.83,5.65, 1.3
I0,0van,1.401,l4.12,1.l15,--,27.28,1783.12,307.19, 7,8.11,144.68, 6.32, 1.3
1l,Vuong,l.343.12.60,1.498.25.32.57,1040.34,315.37, 4 8.13,84.63,3.50, 0.8
12,0van,1.406,10.29.2. 106,--,19.19,1122.26,316.62, 6, 9.85.110.56, 4.16, 1.0
13,Vuong,l.336,10.12,2.814.19.23.72,684.2?,319.3l, 3, 9.90, 67.74,2.53, 0.6
14,0van,1.399,7.72,3.938,--,13.54,726.05,323.69, 4.11.99, 87.03,2.86, 0.8
15,Vu0ng,1.321,7.59,5.204,14,1?.57,416.64,324.74, 3,11.79, 49.12, 1.60, 0.4
16,0van,1.354,5.49,7.047,-—,10.06,453.37,326.9l, 3,14.15, 64.15,1.78, 0.0
1’?,Vu0ng,1.288,5.79,9.076,10,13.00.285.31,326.81. 2,14.07, 40.13, 1.15, 0.0
18,0van,1.236,4.37.11.22,-, 8.00,319.18,325.29, 216.69, 53.28, 1.33, 0.0

- 19ITron I1.170,2.65,12.00,--.10.13,152.41,315.54, 2,14.32,21.83,042, 00

end;

1f (d=12) thev.
begin

k,hinh,Muy,Dh,Vc,a,h,le,Dk,l‘p.Pc,Mc,Mms
6,0van,l.333,23.61.l.470,--,56.54.4272.10,309.86, 8,5.31,226.77,13.00, 2.5
7,Vu0ng,1.306,19.20,1.921,49,63.74,2654.77,325.64, 5,5.46,144.94,7.55, 1.6
8,0van,1.342,18.16,2.578,—-,41.76,2896.78,324.31, 9.6.53,189.24, 9.67, 2.1
9,Vuong,l.310,15.04,3.377,37,47.60,1754.87,336.66. 5,6.61,116.08,5.42, 1.3
l0.0van,l.337,13.58‘1.360.--.31.09,1819.75,303.09. 8, 7.73,140.59, 5.99, i.3
11,Vuong,1.303,11 65,1.773,28,36.41,1 117.05.312.43, 4,7.75, 86.52, 3.43, 0.8
- 12,0van,1.345,10.74,2.335.--,22.?7,1257.76,312.36, 6,9.35,117.63, 4.51, 1.1
13,Vuong,1.303.9. 12,3.108.21] ,27.51,?24.87,314.49, 4,9.18, 66.53, 2.35, 0.6
14,0van,l.337,8.02.4.l57.--_,16.78,827.05,318.04, 5.11.10, 91.83, 3.06, 0.8
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lS,Vuong,1.292,7.47,5.372,16,21.12,502.22,320.53, 3.10.90. 54.74, 1.76, 0.5
lﬁ,Ovan,1.290,5.68,6.932.--,13.09.528.65,32] 05, 4,12.76.67.46.1.90, 0.0
17,Vuong,1.256,5.02,8.?07.13.16.31,312.7?,322.93, YA 00,3847, 1.02. 0.0
lS,Ovan.l.181,5.37,10.28,-—,10.00,444.91,320.62, 215.0/,69.71, 1.92, 0.1
19ITron I1.167,3.78,12.00,--,12.16,217".91,318.20, 2.14.20, 50.93,0.71, 0.0

end,

If (d=14) then
begin

k,hinh,Muy,Dh,Vc,u,h,‘?tx,Dk,t,p,Pc,Mc,Mms

_ 6,Ovan,l.353,24.4'?.1‘44’5,--,55.43,4376.66,310.95, 8, 5.36,234.51,13.71, 2.6
7,Vuong,1.322,20.13,1.883.49,62.83,2681.35.326.73, 5,5.51,147.76,7.89, 1.6
8,0\'an.l.358,18.6l‘2.557,--,40.40,2922.13,325.69. 8, 6.62,193.51,10.03, 2.1
9,Vuong,l.321,15.45,3.377.36,47.06,1728.86,337.84, 5,6.67,115.39,5.47, 1.3
10,0\’an,1.364,14.09,l.992,—-,29.52,1839.83,303.38, 7,7.91,145.52,6.33, 1.3
1l,Vuong,l.322,12.15.2.633,27,34.87,1092.71,313.65, 4,791, 86.40,3.50, 0.8
12,0van,1.367.10.62,3.600,~-,21.31.1208.03,315.24, 6,9.55,115.40,4.40, 1.0
13,Vuong,l .31?'.9.26,4.741,20.25.9?,688.03,316.46, 4,9.39, 64.63,2.30, 0.6
14,0Ovan, i .360,7.75,6.450,-—,15.43,772.58,320.28, 5.11.38,87.91,2.88, 0.1
lS,Vuong,l.304,7.52.8.413,15.19.66,46‘}'.45,322.28, 3.11.23,52.50, 1.70, 0.0
16,0van,1.206,6.4l.10.15.--,12.00.570.00,319.57, 213.71, 78.14, 2.35, Q.1
17iTron ll.182,4:17,12.00,-—,14.18,266.55,316.61, 2,12.39, 33.02,0.80, 0.9

end;

If (d=16) then
begin

k,hinh,Muy,Dh,Vc,a,h,th.Dk,l,p.Pc,Mc.Mms
6,0van,l.308,22.52.l.543,—-,57.95,4139.08,308.48. 8,5.24,217.09,12.14, 2.4
7,Vu0ng,1.287.18.0’7,1.986.50,64.88,2618.55,324.26, 5.5.40,141.30, 7.13, 1.6
8,0van.l.317,1T.59,2.615,--,43.60.2873.23,322.48. 9,6.42,184.55,9.27, 2.0
9,Vuong,l.29l.14.34,3.377.38,49.35,1774.13,335.04, 5,6.51,115.41,5.26, 1.3
10,0Ovan,1.312,13.39,2.211 --,33.07,1851.54,301.17, 8, 7.56,140.01, 591, 1.3

1 l.Vuong,l.286,10.66.2.842,30,38.40,1095.09,310.86, 5.7.51, 82.20,3.10, 0.7
12,0van,1.318,10.43,3.747,--,24.71.1275.66,308.82, 7,9.03,115.23, 4.34, 1.0
13,Vuong,1.286,8.93.4.820,23,29.54,771.86,315.79, 4,8.92, 68.88, 2.40, 0.6
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14,0van,1.322,8.10,6.371,--,18.50,874.36,317.95, 6,10.71, 93.68, 3.13, 0.1
15,Vuong,1.284,7.56,8.180,17,22.22,554.14,318.49, 3,10.65, 59.02, 1.91, 0.0
16,0van,1.387,7.81,11.35,--,13.00,687.17,325.23. 313.56, 93.15, 3.08. 0.1
17Tron 11.058,3.79,12.00,--,16.21,289.74,310.47, 3.11.39, 33.01, 0.76, 0.0

end,;

If (d=18) then
begin

k,hinh,Muy,Dh,Ve,a,h,Ftx,Dk,t,p,Pc Mc,Mms
6,0van,1.370,25.79,1.381,--,56.36,4640.31,309.95, 8, 5.36,248.74.14.91, 2.7
7,Vuong,1.334,21.50,1.842,50,64.19,2827.34,326.14, 5, 5.52,156.08, 8.60, 1.7
8,0van,1.375,19.44,2.533,-- 40.59,3056.63,325.55, 8, 6.64,203.08,10.76, 2.2
9,Vuong,1.333,16.36,3.377,37,47.53,1796.39,337.92, 5, 6.71,120.45,5.87, 1.3
. 10,0van,1.382,14.55,3.261,--,29.31,1894.35,303.99, 7, 7.96,150.73, 6.67. 1.4
11,Vuong,1.333,12.73,4.348,27,34.80,1116.86,313.99, 4, 7.97, 88.98, 3.69. 0.8
12,0van,1.386,10.82,6.027,--,20.89,1221.58,316.44, 6, 9.64,117.74, 4.54. 0.1
13,Vuong,1.328,9.64,8.001,20,25.62,692.27,317.21, 4, 9.50, 65.79, 2.39, 0.0
14,0van,1.334,8.88,10.68,--,15.00,849.75,321.16, 311.90,101.11, 3.56, 0.1
151Tron 11.124,4.93,12.00,--,18.23,370.67,310.87, 3,10.45, 38.74, 1.01, 0.0

end;

If (d=20) then
begin

k,hinh,Muy,Dh.VrA.'\‘h,th.Dk,t,p,Pc,Mc,Mms
6,0van,1.329,24 1.1.494,-- 58.74,4444.99,307 61, 8, 5.27,234.10,13.56, 2.6

- 7,Vuong,1.304,19.58,1.949,51,65.38,2778.81,323.82, 5, 5.43,150.83, 7.92, 1.7
8,0van,1.331,18.46,2.593.--,43.73,3004.63,322.46, 9, 6.45,193.87, 9.97, 2.1
9.Vuong,1.302,15.10,3.377,39,49.72,1833.79,335 20, S, 6.53,119.77, 5.60, 1.3
10,0van,1.330,13.95,3.488,--,32.69,1912.72,301 .60, 8, 7.63,145.89, 6.29. 1.3
11,Vuong,1.299,11.28,4.531,29,38.20,1120.31,311.33, 5, 7.58, 84.89, 3.30, 0.8
12,0van,1.337,10.71,6.057.--,24.09,1293.15,310.23, 7, 9.14,118.22, 4.51. 0.1
13,Vuong,1.299,9.34,7.869.,22,29.01,774.67,316.35, 4, 9.04, 70.05, 2.50, 0.1
14,0van,1.339,9.94,10.54,-,17.00,1002.52,318.96, 311.52,115.49, 4.29, 0.1
15[Tron 11.138,5.33,12.00,--,20.26,427.20,309.52, 3,10.14, 43.33, 1.17, 0.0
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end;

If (d=22) then
begin

' k,hinh,Muy.Dh.Vc,a,h,th,Dk,t,p,Pc,Mc,Mms
6,0van,1.420,27.54.1.267,",53.91,485?.86,312.30. 8,5.46,265.41 14 9, 24
7,Vuong,1.368,23.69,1.733,48,62.[2,28?8.2&5,328.56, 3,3.63,i62.:5,9.40, 1.8
8.0van,l.427.20.08,2.4?4,--.3?.5l,3053.43,328.60, 8,6.83,208.52.11.26. 2.3
9,Vuong,1.365,I?.62,3.3??,34,44.52,1'?48.08,340.61, 5,6.91,120.84, 6.13, 1.3
I0.0van,l.438,14.45,5.?0?,--,26.14,1795.3?,309.51, 7, 8.24,147.96, 6.54, 0.1

1 l,Vuong,l.363,l3.39,7.?81,25,31.52,1037.92,316.40, 4, 8.30, 86.19, 3.67, 0.1
lZ,Ovan,1.34I,10.97,10.43,--,19.00,1 161.05,318.70, 310.11,117.43, 4.57, 0.1
13ITron I1.150,5.74,12.00,—-,22.29,486.30,308.10, 3,8.98,43.67,1.22, 0.0

end;

If (d=25) then
begin

k,hinh,Muy,Dh,Vc,a,h,th,Dk.t,p,Pc,Mc,Mms
6,0van,1.352,25.17,1.432,--,5?.47,4566.30,308.84, 8,5.32,242.97,14.37, 2.7
7,Vuong,1.321,20.63,l.892,50,64.34,2809.82,325.05, 5,5.48.154.08, 8.31, 1.7
8,0van,l.354,l8.94,2.561,~-,42.08,3022.30,324.IO, 9,6.55,197.90,10.33, 2.2
9,Vuong,l.319,15.?3,3.377,38,48.15,1814.34,336.65, 3,6.63,120.26,5.74, 1.3
I0,0van,1.353,14.08,5.874,—-,30.94,1879.?1,303.30, 8,7.77,146.07, 6.34, 0.1
11,Vuong,1.315,12.23,7.723,28,36.42. 1 144.70,312.72, 4, 7.80, 89.26, 3.62, 0.1
12,0van,1.288,12.11, 9.95,--,22.00,1 396.35,312.41, 4 9.68,135.20, 5.51, 0.1
131Tron Il.206,7.27.l2.00,--,25.33,619.?3,306.3?, 4,8.93,55.32, 1.74, 0.0

end;

. End;

{ *************************************************** }

PROCEDURE Tinh“KC&ahKC(n:Intcger;
Muy,Dh,Vc¢,h,Dk:Mang; Var KC.p,Pc,Mc,Ndc:Mang);

Var
Kca,Kcb,Kcac,Kcas : Mang;
Kcet,Kem : Real;
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he,Vo : Mang;
i : Integer;

Begin
h[0]:=1.414*Canhao-Khehoto;

For i:=1t0 4 do

begin '
holi]:=h[i-1];
Volil:=Vc[i]/muy[i];
keali]:=1.414*sqrt(h[i}/Dk[i]*Ln(holi]/h{i]);
keb[i]:=0.05*sqrt(h[i)/Dk[i));
kcas[i]:=sin(kca[i]});
kcac[i]:=cos(kca[i]);

end;

Fori:z=1to 3 do
begin

kct:=(Voli+1]*h[i+1]*( L+sqrt(h[i)/holi])*keac[i}+kcas[i]*
sqri{Dhli]/ho[i]))/Vo[i)*h[i])- sqrt(h[i+1}/ho[i+1]y*kcac[i+1]
-kcas[i+1]*sqrt(Dh[i+1]/ho[i+1])-1;
kem:=(keb[i]*Vo[i+1 ]*h[i+1]*(squ(Dh[i]/ho[i])*kcac[i]-kcas[i]*
sqrt(h[i]/ho[i]))/Volij*h[i]}+keb[i+1]*(sqrt(Dh{i+1/ho[i+1 D*
keac[i+1])-kecas[i+1]*sqrtchli+1)/ho[i+1]));
KC[1]:=K*ket/kem:

end;

Begin

vi=n+2;

h[4]:=1.414*a[4]-([4];

Vo[0]:=Vc[5)/muy[5];

For i:=5to vdo

begin
ho[i]:=h[i-1];
Volil:=Vc[i}/muyl[i];
kea[i]:=1.414*sqrt(h[i]/Dk[i]y*Lncho{i]/h[i]):
keb[i]:=0.05*sqrih[i}/Dk[i]);
kcas[il:=sin(kca[i]);
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kenc{i].=cos(keali)):
end;
For 1:=5 to v-1 do
begin
ket:=(Vol[i+11*h[i+1}*(1 +sgrt(h[i]/ho[i)y*keac[i}+keas[i]*
sqr!(Dh[i]/ho[i]))No[i]*h[i])-squ(h[i+l]/ho[i+l])*kcac[i+l']
-kcas[i+1]1¥sqri¢Dh[i+1]/ho[i+1])-1;
kcm:z(kch[i}*\"o[iﬂJ*h[i+l]*(sqrt(Dh[i]/ho[i])*kcac[i]-kcas[i]*
sqrt(h[i]/ho[i]))[Vo[i]*h[i])+kcb[i+l]*(squ(Dh[iH]/ho[i+l])*
kcac[i+l]—kcas[i+l]*sqrt(h[i+1]/ho[i+l])):
KC[1]:=K*ket/kem;
end;
End;

! Sk ook ok ok

- Anh huong cua KC -

oo e 8 o o s sk ok ek ke ok }

Begin
For i:=1 to zdo
begin
0:=2%i-1;
vi=2*];
If i<z then
fms:=0.05
Else fms:=0.004;
If i<3 then
begin
Ditc[1]:=350;
Dct:=0.22;
end
else
begin
Dic[11:=320;
Det:=0.18;
end,
plo]:=p[o]*(1-0.036+*KC[0));
Pcio]:=Ftx{ol*plal/100;
Mc{0]:=2*Pc[0]*0.475*Squ((Dk[o]/Z)*Dh[o]}/lOOO;
Mms[o]:=Dct*Pc[o]*{ms;

98



Ndc[o]:=(Mcie]l+Mms[o])*(2000*Vc[o]/Dk[0])/0.9;
piv]:=plv]*(1-0.07*KC[v]);
Pe[v]:=Fux[v]*p[v]/100;
Mc[v]:=2*Pc[v]*0.475*Sqrt((Dk[v]/2)* Dh[v])/1000;
Mms[v]:=Dct*Pcv]*fms;
Nde[v]:=(Mc[v]+Mms[vD*(2000*Vc[v]/Dk[v]}/0.9;
end;
End:
Begin
ii=z+1;
0:=2%1-1;
t=2%1,
KC[tt]:=0.0000;
plo]:=p[o]*(1-0.036*KC[0]);
Pclo]:=Ftx[o]*p[c]/100;
Mc[o0]:=2*Pc[0]*0.475%Sqrt((Dk[01/2)*Dh[0])/1000;
Mms[o]:=0.18*Pc[0]*0.004:
Ndclo:=(Mc[o]+Mms[o])*(2000+ Vc[o])/Dk[0])/0.9;
pletl:=p[tt}*([-0.07*K(C[1]):
Pelte]:=Frx{tt]*p[tt]/100;
Me[tt]:=2%Pctt]*0.475*Sqrt((Dk[t)/2)*Dhtt])/ 1000;
Mms{u}:=0.18*Pc[1t]*0.004;
Nde[tt]:=(Mc[tt}J+Mms{tt])*(2000* Ve[t )/Dk[t])/0.9;
End;
Readln;
Begin

Writeln(Ff,'k,hinh,Muy,Dh, V¢ h Fitx, Dk, KC,p,Pc,Mc,Ndc");
Fori:=1tondo

begin

0:=2%1-1;

vi=2%);

KC[4]:=0.0000;
Write(Ff.0+5:2,",Ovan, Muy[0]:5:3,",",Dh[0}:4:2,"," Vc{o]:5:3);
Write(Ft,', \h[0]:5:2,", Ftx[o]:5:2,", Dk[0]:5:2,', KC[0]:2:4);
Writeln(Ff.',',p[0]:5:2,",,Pc[0]:6:2,', Mc[0]:5:2," Ndc[0]:5:1);
Write(Ff,v+5:2,", Vuong, . Muy[v]:5:3,'"\Dh[v]:4:2,",", Vc[v]:5:3);
Write(F1,"," h[v]:5:2, ) Ftx[v]:5:2,, . Dk[v]:5:2,", KC[v]:2:4);
Writeln(Ff,', pfv]:5:2,. Pclv]:6:2,") Mc[v]:5:2,". Ndc[v]:5: 1);

end;

o:=n+1;

tt:=n+2;
Write(Ff,0+5:2,",Ovan, \Muy[0]:5:3,,Dh{o]:4:2,",", Vc[0]:5:2);
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Wrile(Ff,',',h[o]:5:2,',',th[0]:5:2,','.Dk[o]:5:2,',',KC[0]:2:4);
Writeln(Ff,‘,',p[o]:5:2,',',Pc[o]:6:2,',',Mc[0]:5:2,',',Ndc[o]:5: 1)
Write(Ff,tt+5:2,'Tron \',Muy[lt]:5:3,',',Dh[tt]:4:2,‘,',Vc[tt]:5:2);
Write(Ff,',',h[tt]:5:2.','.th[tt]:5:2,',',Dk[tt]:5:2,‘.‘,KC[tt]:2:4);
Writeln(Ff,',',p[tt]:5:2,'.',Pc[tl]:6:2,',',Mc[tt]55:2,',',Ndc[tt]:5:1)',
End;
Readln;
End; { of Procedure }

{ **************************************************** }

PROCEDURE Ahuong_Vc;

Var
Xo,tg,Sinson : Real;

Procedure Simson(Xo:real; var Simson:real);

Var
i.k.n : Integer;
b 8 : Mang;
Po,Go  : Real;
Begin
n:=06;

x[1):=666; x[2]:=680; x[3]:=700, x[4):=720; x[5):=740; x[6):=760;
y{11:=1.04; y[2]:=1.00; y[3]:=0.96; y[4]:=0.92; y[5]):=0.89; y[6]:=0.86;

Po:=0.0;
For k:=l ton do
begin
Go:=1.0;
for i:=1 tondo
if i<k then
Go:=Go*(Xo-x[iD/(x[k]-x[1]);
Po:=Po+y[k]*Go;
end;
Simson:=Po;
End;

Begin
Writein(' ':18, CHUONG TRINH TINH KC
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PHU THUOC TOC DO ',
Writeln(' :10,'Tinh KC=f(Vc) cho d=16, Gia can K15-16');
Write(' 110, Donnez la velocite Xo: ');
Readln(Xo);
Begin
Writeln(' Calculer la valeur y avec x=Xo donne ');
Simson{Xo,Sinson),
Writeln('La valeur y: ',Sinson);
tg:=Sinson;
begin
tg:=-0.00001*tg*Xo* X0+0.00668*X0+2.28804;
end;
End;

Begin
Writeln('Ket qua keo cang la: ');
Write(tg:6:3," '),
Writeln;
End;
Readln;
End;

{ She 3¢ she ofe ofe s e o 3k R sk ok o ol ok ke ake s ol R ok e Sk s sk oF o ke o o s ofe o ofe s ofe sk ok s ke e e e ok sl ok ook sfe sl e ok }

BEGIN
Clrscr;

Menu;

Case chon of

1:Begin
Write(' Donnez le diametre de la production d="); Readln{(d);
Tinh_n(n,d,z),
DlieuKC;
Tinh_KC(n,Muy,Dh,Vc .k, Dk, KC,p,Pc,Mc,Ndc);
End;

2:Ahuong_Vc;

3:Exit;

End;

END.
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1.6- Chuong trinh tinh cong nghé can thép goc
PROGRAM CNTHEPGOC;

{ Wik ik dek ok kkdek

CHUONG TRINH T{NH CONG NGHE CAN
THEP GOC
sk ok ok ok oK o ok o ok ok ok o ok ok koK K }
. Uses Crt;
Type
Mang=Array{0..10] of Real;
Var
F.Tc,hd,b,Muy,Anfa,Dtr,h,t : Mang;
hclo,lo,Rbo,ro,bbf,bbff,hfoi,Bfoit,Bfoin : Real;
ink.z : Intcger;
Nuy,Lc,Lfc.Lch,Lr,Rc,Rk.Rbh,Rb.Rbn,Phi : Mang;
r.hh,bb,hhmax,p.Pc,Mt,Mc,Fms Mms Mkt,x : Mang;

th,Vc,mc,ch,ks,Ndc,rcc,Dk : Mang;
TT,Tch,Det,s,bfoi,Muytich : Real;
Cc : Char;
TenkFile : String;

Ff : TEXT;

{ ***********ﬁ:*******************:k**************** }

Procedure Tinhbb(hh,hd,Dtr:mang; Var bb:Mang);

Var
bbf.bbff : Real;
1 : Integer;

Begin

If ;=2 then

begin
bb[i]:=0.7*0.35*0.5*hh[i]*8qrt(0.5*Dlr[i]*hh[i])/hd[iH];
end;

If (i=3) or (i=4) then
begin
bb[i]:=0.8*0.35*0.5*hh[i]*Sqrt(O.5*Dtr[i]*hh[i])/hd[i+1 ¥
end;
End;
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Procedure CacdoanL(Lc:Mang; Lch,Lfc, Var Lr:Mang);

Var
i: Integer;

Begin
If (i=2) or {i=3) then
begin
Lch[i]:=0.5*Lc[i];
Lfc[i]:=0.4*Lcli];
Li[i}:=0.1*Lc[i]s
end
else
begin
Lch(i]:=0.4*Lelil;
Lfc[i]:=0.4*Lc[t];
Lr[13:=0.2*Leli];
end;
End;

‘ ************************************************ }

Procedure TinhP_M(Tch:real;F,Tc.hd,B,Rk,hh:Mang;
Muy,P.Pc,Mt,Mc:Mang);

Var
Ftx,Mms, Mkt : Mang;
1 : Integer;
Begin

Fori:=l to 5do

Begin
Muyli}:=F[i+1]/F[i];
Fx{i]:=0.5%(B[i]+Bli+1])*Sqrt(Rk[i]*hh{i]);
If Tc[i]>(Tch-575) then
begin
pli]:=45*((Tch-Te(i]-75)/1500)%( 1+0.42*(2*Sqrt(Rk [1]*hh[i])/
(hd[i]+hd[i+1])-1)):
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end

else
begin
p[i]:=45*((Tch-Te[i])/1000)*((Tch-Tc[i})/
1000)*(1-+0.42%(2*
Sqrt(Rk{i]*hh{i])/(hd[i]+hd[i+1])-1)):;
end;

Pcfi]:=Fix[i]*p[i]/1000;
Me[i]):=Pe[i}*Sqrt(Rk[i]*hh[i})/1000;
Mms[i]:=0.235%Pc[1]*0.004;
Mkt[i]:=0.05*Mc[i];
Mt[i]:=(Mc[i]+Mms[i]+Mkt[1])/0.92;
End;

End;

{ sk s ok s ke ok ek e o sk sk etk ok ok sk ek ekl ok okl okkok )

BEGIN
Clrser;
Gotoxy(22,2);
Write(CHUONG TRINH TINH CONG NGHE CAN HINH '),
Gotoxy(36,3).
Write( THEP GOC');
Tch:=1400;
TT:=25;
Te[0):=975;
Gotoxy(15.4);
Writeln('******************************************')-‘
Write('Cho chieu rong canh goc 10=50.6 hoaclo=");
ReadIn(lo);
Write('Cho chieu day trung binh cua san fam =4 hoac hdo=");
ReadIn(hdo);
Write('Cho ban kinh luon tai dinh LH fia trong =5.5 hoac Rbo=");
Readin(Rbo);
Write('Cho ban kinh luon o chan LH =1.8 hoac ro=');
Readin(ro);
Nuy[1}:=1.30; Nuy[2]:=1.45; Nuy[3]:=1.60; Nuy[4]:=1.65; Nuy[5]:=1.80;
1[1]:=2; 112):=3; t[3]:=4; t[4]:=5; t[5]:=6; t[6]:=6;
Dtr[1]):=280; Dtr[2]:=280; Dtr[3]:=360; Dur[4):=400; Dtr[5]:=400;
Dir[6]:=400;
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{ e e ok o e ok sk o o sk sk s sk ok ok o sk of ok ok o 3ok ok o o sl o ke e ke ok s sk sl ode ol ok e ofe e sk ol e ok e sk ok }

Begin
Muytich:=1;
For i:1=5 downto I do
Muytich:=Muytich*Nuy[i];
End;

Begin

1=1;

hd{i]:=hdo:

Lcli]:=1.012*lo;
Bli]:=2*Lc[1}*sin(Pi*45/180);,
H[i]:=B[i]/2;
Fli}:=Lcfi)*hd[i]+(Lc[1]-hd[i]y*hd[i];
Rb[i]:=Rbo;

r[i]:=ro;

Tcli]:=Te[0]+TT:
Rk[i]:=0.5*%(Dtr[i]-FIi]/B[i]);
hd[i+1]:=Nuy[i}*hd{i];
hh[i]:=hd[i+1]-hd[i]+0.3175;
5:=8qrt(0.5*Dtr[i]*hh[i]);
writeln('s=',s);
bbf:=0.35*0.5*hh[i]*s/hd[i+1];
writeln('bbf=",bbf:4:1);
bbft:=0.01*Lc[i];
bb[i]:=bbf+bbff;

X[1]:=0.0;

Reli]:=0.0;

writeln{'Gia tri bb[',i,"]=",bb[i]:4:1);
readln;

End;

FOR i:=2t0 5 do

Begin
Anfa[1]:=85;
hd[i+1]:=Nuy[i]*hd{i];
hh[i]:=hd[i+1]-hd[i]:
bb[i]:=0.8*0.35*0.5*hh[i]*Sqrt(0.5*Dtr[i]*hh{i])/hd[i+1];
Tinhbb(hh,hd,Dtr,bby);
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writeln('bb="bb[i}:4:1);
Lc[i]:=Lc[i-1]-bbfi-1];
CacdoanL(Lc,Lch,Lfc,Lr);
writeln{’Lch[',1,']="Leh[i]):4:1);
Re[i]:=2.4*Lc|i]/Py;

Rbh[1}:=R¢[i]-hd{i]/2;

Anfa[i]:=Anfa[i-1]+10;
X[i]:=Lch[i]*sin(0.5* (Pi* Anfa[i]/180))+Rc[1}*

cos(0.5*(Pi* Anfafi1]/180));

Phifi]:=90-(0.5*% Anfa[i]+30);
Blil:=2*(X[i]-Re[iJ*sin(Pi*Phi{i]/180)+Lr[1])};
H[i]:=0.5*hd[i]*(1+sin(0.5%(Pi*Anfa[i]/180)))/sin(0.5*(Pi*

Anfa[i]/180))
+Lch[i]*cos(0.5*(Pi* Anfa{i]/180))+Rc[i]*(cos(Pi*phi[i]/180)
-sin(0.5*(Pi* Anfa[i)/180)));

Rb[i]):=Rb[i-1}*Nuy{i-1];
If Odd(i) then r[i]:=hh{i-1]
else r[i):=r{i-1]+hh[i-1];
F[i]:=2*Lc[i}*hd[i];
Rk[i]:=0.5*(Dtr[i]-F[i]/B[i]);
Tc[i]:=Te[i-1]+TT;
Writeln(rf.1,']="rli}:4:1);
End;

{ EEEE R e B Tlnh phOl sk sk 3k 3ok oo of e o st e e e ko e sk ek }

Begin
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fori:=1ton-1do
begin
if (i=2) or (1=5) then
begin

b[i}:=hl1];
fli}:=sqr(h[i]};
M(i]:=fTi-1)/fT1;
hh{i]:=bl[i-1}-h[i];
bb[i]:=bli]-h{i-1];
div[i]:=(d2-h[i});
hhmax[i]:=0.5*dlv[i]*sqr{fa);
bblt[i]:=1.15*hkh[i]/(2*b[i-1D*



(sqrt(dl\-'[i]/2*hh[i])-hh[i]/(Z*fa));
bk1[i}:=1.0*h{i-1};
bk2[il:=bk1{i]+1.5¥bb[1};
1[11:=0.01%d2;
gli]:=(bk2{i]-bk1[i})/(hLil-t[i]);
Fi[i]:=arctan(g[i]);
Fili]:=Fi{i]*180/3.14159;
ri[il:=0.15*h[i-1];
r2[i];=0.1*h[i-1};

end

clse

begin
f(i):=t1i-L1/MIl:
blij:=fli)/h[il:
hh[i]:=h[i-1]-hli];
bb[i]:=b[i]-bli-1];
div[i]:=(d2-hii]);
hhmax[i]:=0.5*dlv{i]*sqr{fa);
bblt[i]:=1.15*hh[1]/(2*h(i-1])*
(squ(dlv[i]/Z*hh[i])-hh[i]/(2*fa));
bk1fi]:=1.0*b[i-11;

~ bk2[i]:=bk L [i]+1.5*bbli];
1[1}:=0.01*d2;
gli]:=(bk2[i}-bk 1 [i])/hli]-t{i]);
Fi[i]:=arctan(g[i]);
Fi{i]:=Fi[i]*180/3.14159;
ri[il:=0.153*b[i-1];
r2[i]:=0.1*b[i-1];

end;

end;

=0,
hii]:=hr{O}:
b[i]:=b3[0];
f[i]:=hr{01*b3[0];
M[i]:=t{i- 1)/
hh[i]:=h[i-1]-hiil;
bbli):=b[i]-bfi-1];
div{i):=(d2-hli));
hhmax{i]:=0.5%dlv[i]*sqr{fa);
bblt[i]:=1.15*hh[i]/(2*h[i-1 D¥*(sqrt(divi]
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/2*hh[i])-hh(i)/(2*fa));
bk1[i]:=1.0*b[i-1];
bk2(i]:=bk1[i]+1.5*bb]i];
t[i]:=0.01*d2:
gli):=(bk2[i]-bk 1[i))/(h[i]-[i]);
Fi[i]:=arctan(g[i));
Fi[i]:=Fi[i]*180/3.14159;
r1[i]:=0.15*b[i-1];
r2[i]:=0.1%*b[i-1];
Tc2[n]:=1000;
for i:=n downto 1 do
begin
fli-11:=f[i]*M[i];
VcZ[i]:=600*pi*dlv[i]/4.8655/60:
Te2(i-11:=Tc2[i]+TT:
if Te2[i]>(Tch-575) then
pli}:=42*((Tch-Tc2[i]-75)/1 500)*
(I+O.33*(2.0*squ(0.5*cllv[i]*hh[i])/(h{i]+h[i-1])-1))
else
Pli]:=42*sqr((Tch-Tc2[i])/1000)*
(l+O.33*(2.0*sqrt(0.5*dlv[i]*hh[i])/(h[i]+h[i-1])-1));
le[i]:=0.5*(b[i]+b[i-l])*sqrt(O.S *dIv[i)*hh(i]);
Peli]:=Ftx[i]*P[i):
Mc[i]:=Pc[i]*Sqn(Rk[i]*hh[i])/l000;
Mms[i]:=0.235*Pc[i]*0.004;
Mk([i]:=0.05*Mc[i};
Mt[i]:=(Mc[i]+Mms[i]+Mkt[i])/0.92;

end;

hd[i):=hd[i-1]*Nuy[i-1];

hh[i-1]:=hd[i)-hd[i-1];

Fms[i-1}:=1.0*%0.90*1 0%(1.05-0.0005*Tc[i-1]);

bb{i-1]:=1.15*0.5%hh(i-1 1*(Sqrt(Rk(i-1)*hh(i-1])
-0.5*hh{i-1]/Fms[i-1 D/d[i];

Telil:=Tc[i-11+TT:

Fms[i]:=1.0%0.90* 1 .0*(1.05-0.0005 *Teli]);

Rk[i]::O.S*(Dtr[i]+t[i]-hd[i]);

hhmax[i]:=2*Rk[i]*( 1-1/Sqrt(1+Fms[i]*Fms[i]));

H[i}:=hd[i]}+hhmax({i];
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bb[i]):=1.15*%0.5*hhmax[1]*(Sqrt(Rk[1}*hhmax[i])
-0.5*hhmax[i]/Fms[i])/h[i];

Bfoit:=H[i];

Hfoi:=hdo*Muytich;
Bfoi:=BJ[i-1]-bb[i-1];
Bfoin:=Bfoit+1.5%bb][i]:
Bli]:=Bfoit+bbli];
{F[i):=hd{i]*B{i};}
F[il:=Hfoi¥*Bfoi;
Rb[i]:=0.15*%H]i};
r[i}:=0.10*H[i];
End;

{ e e o ok ek Sk ko ok ok Rk sk ook Tlnh nang luong A S R s ok e ok e o ke e ok e ok ok }

TinhP_M(Tch,F, Te,hd,b,Rk,hh,Muy,P,Pc Mt Mc});

Begin
Ve[l]:=10;
Dk[1]:=2*Rk[1];
ntc[1]:=60000*Vc[1)/Dk[1]*Pi;
Witc[1):=ntc[1]*Pi/30;
Fori1:=2to 5 do
begin
Wic[i):=Wicfi- 1]/Muy{i-1];
Veli]:=Vc[i-1)/Muy[i-1];
end;
Fori:=1to5do
begin
Ndc[i]:=Mt[i]*Wtc[i];
end;
~ End;

BEGIN
Clrscr;
Gotoxy(17,1);
Writeln( 'KET QUA TINH TOAN CAC TSCN VA
NANG LUONG 9;
Gotoxy(22,2);

Write( '******************************');
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Gotoxy(1,3)

W - o m e e m o e e e e e ):
Writeln('-- —_— "y

Gotoxy(1.,4);

Write('lkIMuy | H | B thdlLc | Rc [hhIbb IRk I VeI,
Write("'p 1 Pcl Mc I Ndc '),

Gotoxy(1.5);

AT ([ [qpum [ S SR RO (R RS S [
Write('+-—---- |-=--- |-----]----1")
Gotoxy(1,6);

Write('l-l - lmm Il mm Imm ! mm |mmimm/mm | m/st);
Write(kg/mm2I T | Tm 1 Kw ),

Gotoxy(1.7);

Write('l-l-~-l+-—efosiona)aa] e el BT B [ ¢
Writeln('------ O e e B

Begin
ir=1;
Write("!',i:1,'T Muy[i}:4:2,T,h[i]:4:1,7,b[i]:4:1,1,hd[i]:4:1);
Write('I' Lcli]:5:2," Rc(i]:5:2,1,(bh[1]-0.317):4:1,"',bbli]:4:1,'1");
Wnite(",Rk[i]:5:1,'I'Vc[i]:4:1,V,p[i}:6:2,'TPcli]:4: 1,1 ,Mc[i]:4: 1),
Writeln('lI',Ndc[i1]:5:1);
Write('|-|----l-m=-lemmn]mmmmlmmm e mee e e[
Writeln('------ P EEEEE iy
End;

Fori:=2t05do
Begin
Write('li: 1,7, Muy[i]:4:2," h{i]:4:1,1.b[i]:4: 1,7 ,hd[i]:4:1};
Write('l',Lc[1]:5:2,'T,Rc[1]:5:2,'t \hh[i}:4:§,"V . bb[i]:4:1,');
Write(", Rk[i]:5:1,,Ve[1}:4: 1,T,pl1]:6:2,1,Pc[i]:4:1,¥ Mc[i}:4:1);
Writeln('I',Ndc{i]:5:1)
Write('l-l---~l-=--l-r=~}smec]ammeafumecs ||| ['):
Writeln(’ [---=[--—- ";
End;

Readln;

~ Writeln(’ END *

END *
END *
END;
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Begin
Clrscr;
Writeln;
ASSIGN(Ff, TenFile):
Rewrite(Ff):
Writeln(Ff,' BB

Writeln(Ff,' wrrris KET QUA TINH TOAN #¥xskk 1y,

Writeln(Ff,) = s ":

Writeln(Ff,! *¥*wissx CAC TSCN VA NANG LUONG CAN
THE{) GOC *********');

Readin(Ff,'k,Muy.h,b.Lc,Rc,hh,bb,Rk,Ve,p,Pc,Mc,Ndc');

Begin
i:=1;
Write(Ffi:1,", ,Muy[i]:4:2," h{i]:4:1,," bli]:4:1,.," hd[i]:4:1);
Write(Ff,',',.Le[i}:5:2., . Rcli]:5:2.,",(hh{i]-0.317):4: 1, ,bb[1]:4:1);
Write(Ff,', \Rk[1]:5:1,"."); :
Write(Ff,Vcfi]:4:1,',),pli]:4:1,,  Pc[i]:4:1,) ,Mc[i]:4:1);
Writeln{Ff,",',Ndc[i]:5:1);
End;
For1:=2to 5 do
Begin
Write(Ff.i:1,'," Muy[i]:4:2,",,h[i]:4:1,",.b[i]:4:1,", )hd{i]:4:1);
Write(Ff,',,.L¢(i):5:2,. . Re[i]:5:2,, hh[i]:4:1," ) bb[i]:4: 1);
Write(Ff,', Rk[i]:5:1,',));
Write(Ff,Vc[i]:4:1,", pli}:4:1,", Pcli]:4:1," ) Mc[1}:4:1);
Writeln(Ff,","\Ndc[i]:5:1};
End;
Close{Ff);
End;
Readln:
End;
END.
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CHUONG 11

THUAT TOAN TINH CONG NGHE CAN TAM

IL.1- Thuat toan tinh ap luc kim loai 1én truc

Nhu ta dd biét, theo cong thic (111.124), dp lyc cin toan phdn tdc dung lén
mot truc cdn hoac lyc can la:
P=pbl.
Trén hinh 21 13 so d6 thuat todn (SK-1 ). So dé thuat todn ndy khédc vdi so dé

- thuit toanthuc hién béi su ngén gon va khong dan ra nhitng cong thitc trung gian. Cic
phép tinh duge thyc hi¢n theo thit ty nhu mii tén chi. Néu nhu trong mot khdi chir
nhat cta thuat todn, thay vao chd cong thiic 14 58 hiéu cong thic tinh thong s0 cong
nghé thi cén tim dén cong thifc trong {ng trong gido trinh theo sg hiéu da chi ra &
trén. Khac véi nhimg phép tinh logic chi ¢6 hai ddu ra, so d6 khéi c6 thé c6 nhiéu dau
ra duge dénh diu béng chif s6 La Ma.

Diém qua vai nét vé cich lam viec ctia thudt toén tinh &p lyc cta kim loai 1én
tryc (hinh 21 ). Trudc tién cén tinh A%, chiéu day h,, h, va luong €p tng €x, va €5, -
Sau dé tinh chiéu dai cung tiép xuc theo cic cong thitc (ITL.119 + M1.119b). bat /=
1. . Budc tiép theo tinh gi6i han chay trudc va sau lan can ciing nhu gi6i han chay
trung binh. Nhifng dai lugng nhu: chiéu day cta kim loai (tam) 4 tiét dién trung hoa,
hé s§ trang thdi (ng suat, dp luc riéng trung binh tinh theo cac cong thic (IIL111),
(111.108), (I11.107). _

‘ Xac dinh xong 4p luc trung binh, tién hanh so sanh véi gid tri dp luc t6i han
cho phép [ p,,] (6nhon 1,5 14n ). Su tang gi4 tr ndy 13 cin thiét bdi vi trong qua
trinh hiéu chinh cung ti€p xdc /. c6 thé xay ra mot s gié tri vugt qua cua [ p, 1.

Dé ¢6 duogc két qua mong mudn can tinh chiéu dai cung ti€p xiic bang cong
thitc (H11.115). Ti€p theo ti€n hanh hi¢u chinh chiéu dai cung tiép xic. Khi da c6 ket
qué chinh xdc chiéu dai cung nay thi budc cudi cling la viéc tinh lyc cdn toan phén
theo cong thitc di biét.

Thuat todn SK-1 cho phép 1ap trinh tinh mot s§ thong s6 cong ngh¢ co ban
bang cédc cong thic gidi tich.

Trong thuat todn SK-1, nhing ky hieu: 1%; 2%; 3%; 4%; 5%; 6% va 7* twong img
véi cic cong thiic: (IIL119+1IL119b); (111.122); (111.123); (IIL.110); (HIL111; 111.108;
[1.107); (JT1.115) va (111.124).

113



Thudt toan SK-1 12 mot phan cua thuat teén tinh cac thong s¢ cong ngh¢ co
han cua yud trinh cdn tam SK-2 bang phuong phdp gii tich va phuong phdp s6.

Ah =0,0l¢h,
—p hoac
Ah=¢h,/(100-g)

v

h, = h, - Ah
hoac
h, = h, + Ah

!

ex,=100.(h,-hy)/h,
85,=100.(hn-h|)ﬂln

11
L= L'* Tinh M. Ny,
v P
O, va 0'_\12* I T
v I 1
o Chinhl,
2K = 1,156, T
I
8 e 4

hd
hy: ng 5 p.
theo 5* ' «
N - i t= 0
Khong can duoc! <«
11 % = |

Hinh 21. So do thudt todn tinh litc cdn SK-1.
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Trong cac so d6 thuat todn SK-1 va SK-2 (hinh 21 va hinh 22), viéc tinh todn
nhilng dai luong theo cdc cong thitc giai tich di dugc dan ra & trén gap khong it khé
khan, rat khong thuén loi khi tng dung tin hoc (Iap trinh). Vi du viéc xac dinh gia tni
Ung suat chay cta kim loai trudc va sau lan cdn ¢, va o, theo cong thiic (II1.122).

~Theo cong thitc ndy, img suat o, 12 ham cia lugng ép téng €5 . Nhu vay phai tinh o,
cho timg lan cdn gém: o, — tng sudt chay phia trudc lan cdn va 6, — g suat chay
phia sau lan cdn ma ca o, va g, déu 1a hdm ciia lugng ép e, - tuong ng sé 1a gx, va
£z, . Sau d6 tinh o, =0,5(c,, +0,,, cho tat ca cdc lan cdn. Va néu nhu phai tinh cho vai
chuc mac thép khac nhau thi cong viéc that khong don gian.

Tuy nhién, dé¢ dua SK-1 va SK-2 vio van hinh, khong sit dung phuong phép
c6 dién nifa, hién nay ngudi lam tin hoc phai s dung nhing cong cu tin hoc tng
dung nhv ham vd ma tran noi suy Lagrange, ndi suy Newton.... Nhilng cong cu nay
ddp tng hoan hao su tinh toin day ric réi da néu trén, cho két qua nhanh chéng va
chinh xdc. Chuong trinh vi€t theo SK-1 va SK-2 cho nhitng TSCN co ban cdn tdm:
lugng ép, chiéu day tam, dp luc riéng, juc can toan phin v.v ...
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11.2- Thuat toan tinh cde TSCN co ban Khi can tam
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SK-1

v

Ax=1/( r'*

Ay Be C7%1x

3+

!

i,=1; x=0; n=1

pr=Tr=5:=Apx=0

9]:82283=0

p\i kxz'; hy; Q“ i‘—

Ts=ToHTx
Ss= Szt Stx
S,=pxtX.AX

Tx—NHPx

pr=pstPx

™= Px

x =(1,-0.5)AX

8, -

t

P1¥Px
82=1
Px— 2k P!

K, = 2nppy/hs }‘

01=2; po=Px
Aps =10

Aps =0
D=Dx-0.5AX

8; -1

Ly Ap=(QtkoAx




9| = 1 ~—‘ p.‘ = px —t - Tinh M
S X = Sx .
- It
h 4
7*
\ 4 v P 1~
0.5v-1x P'x - Ds - < = X y % I
+ il
- Tinh M,
§ "
— Pr=Ps-P Ps=Pp:- P
Theo ix:px; Sy S.=S, -8, 9oz S-S Tinhcong
s et DETORT N suat Ny
=51y + HP % TIs= Tr - Ty
A 4 - l : i FIN
057 L Ghi th.co 1o P
p,‘( 13 S,\'
Li Chinh I,
- + I1I
R l x
+
N Ar-1 [—
lx = lx '1
R
A 4 l - > ¢
=] : -
ix = 0-i.
v |+ '
+ t=0
0-1 . 4 - @ = | <
_ In; Truot qua Pep=1.5[Pep)
|jn=-1
=% ' I In: Khéng
6,=1 < - can duge
Dung hoac |—m .
0;=0; x=I, *

" Ghi char - Hudng thao tac { cac dudng ndi ) trong thuat toan khong néi nhau,
- Nhimng ky hiéu: 1, 2*, 3*, 4* 5*, 6", 7*, 8" tuong Ung véi cac cong thoc: lil.114, it1.128,

HIL134, 11,133, 111131, 11,132, 1124, 11115,
Hinh 22. So d6 thudt todn tinh cde thong s6 cong nghé cdn 1am ngudi SK-2.
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CHUONG 11I

VAINET VE PHAN MEM CONG NGHE CAN HINH CHAY
TRONG MICROSOFT VISUAL C++ 6.0 TREN NEN WINDOWS

[IL.1- Vai nét vé ngdn ngit Microsoft Visual C++ trong tin hoc chuyén
nganh

Nhu ching ta da biét, phuc vu cho viéc lap cdc chwong trinh hodc céc phan
mém img dung cong nghe can, 6 thé st dung nhiéu ngon ngilt khac nhau, chay trong
céc trudng tin hoc khéc nhau. Trong gido trinh nay, tuyét dai da s6 nhiing thuat todn
va chuong trinh duge 1ap va chay trong TURBO PASCAL (Turbo 7.0). Ngon ngif

"Turbo c6 dac diém khd dé hi€u, khong nang né, d& stra. Néu nim vimg ngon ngit, k¥

nang lap trinh thi viéc 130 ra cac Phin mém ing dung Ia khd dé dang, s dung it bd
nhd va két qua chinh xédc. Tuy nhién Turbo ciing ¢6 nhuoc diém la kha nang giao
dién kém.

Phdn mém cong nghé cdn hinh chay trong moi trudng Microsoft Visual C++
6.0 (PMCNCH M. Visual C++) trén nén Windows cho phép loai bo nhuge diém
trén. Ngon nglr 1ap trinh Visual C++ 6.0 clta Microsoft, trinh bi¢n dich va moi trudng
phdt tricn C++ hicu qué va manh mé nhét, cho phép tao ra cdc Ung dung tién tién trén
nén Windows NT vi Windows 9x . Véi nhitng cong cu va tai nguyén day dt nhat,
Microsoft Visual C++ 6.0 dugc coi la moi trudng pht trién C++ manh nhat chua
timg co. _

V§i wu viet manh mé d6, st dung Microsoft Visual C++ 6.0, san xuat ra
nhitng Phdn mém cong nghé néi chung va trong san xuat Can kim loai néi riéng s€

" cho ta hiéu qua cao, mot giao dién tuyét voi bén canh do chinh xdc thod mén yéu cau.

IIL2- Phian mém cong nghé can hinh (PMCNCH M. Visual C++) trong
chuong nay gom:

Tinh cong nghé can tho: Tao phoi dé cdn:

Thép tron,

Thép goc.

Go6m 34 files; 7,94MB.
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Hinh 24. S6 liéu ddu vao cdn thép tron ciia Phdn mém cong nghé can hinh
Microsoft Visual C++(PMCNCH M.Visual C++) trén nén Windows.
2. Tinh cong nghé cén thép tron tir phoi ma Cong nghé cdn tho da xdc dinh
dugc. Phan nay c6 33 files; 9,15 MB.
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+: Cdc thong s6 cong nghé can tho tao

Hinh 25. PMCNCH M. Visual C+
phoi dé can thép tron.
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ddu vao dé can thép tron.
két qud tinh cdn tho & trén,

Hinh 26. PMCNCH M. Visual C++ . SO liéu

(Chiéu cao phoi h va chiéu réng b dicge e dong lay tit

hinh 25).
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3. Tinh cong nghé cén dinh hinh thép goc..

.h_ilhnng $0 cng nghe lhep tron :
}_;mm; TGN i S0 [gu;g LONG

| Lbhinh U{éucaoi Chidu éng karhh:danthvaniB kmhtwn%; aplu'ctb *|Momen cén| Cang suat| -
T ot o p P s R |9954 D 5 (20823485
T e e I T ) 175871 20 [196.46642
3 Tion, 14362181 (14577624 [2 0 [l 25015 115@4547*-2547@__2.32"23312155'
4Uvan 2207862 21986479 [1011TSR [lan0ee 0 [S1AZ84 {12632 26617966 20677750 -
6 Tion {17.606800 {18.073902 3 o [7e0sa00 fou2rea7 {17%254% SITIZA4T [ 5?037
|/6.0van [15.491916 {27.99385 Jo3037674 1580806 |0 2087280 {16683.418 (46536072 7819667
| 770 [nzms fasas B TS |73 260628 06163 T4 11 (220701
8.0van J20973853 [35636690 3137080 [3.271960 [ 20300458 25065038 {815622.60 {178 3
| 8.Tidn 31136064 {31.602080 3 | R R i ) 140.2__31_95&
110.0ven [rastoss? {4 3500427 {30161036 |0 17.708606 [34042.205 12634324 |147.08334 -
E v P O O T e R T

2 Oven|meai7ny [fa 5 [5Twees [isamo [0 [iesteans fsaarss nseser | 135?0998

RN el e O T ) 187 60276

% '14Uvan 52007 [172276 [V 20070 5 [feszn7 %457&103';25002213;13;110211

Hinh 27. PMCNCH M. Visual C++: Cac thong s0 cong nghé can
thép 1ron trén day trung — tinh lién tuc.
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Chuong trinh cuia phan nay cé 71 files; 9,38MB.

Hinh 28. PMCNCH M. Visual C++: 56 liéu ddu vao cdn thép géc
(Cdan dinh hinh ).
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I11.3- Thuat toan PMCNCH M. Visual C++

doin S bih tivh |

Hinh 29. PMCNCH M. Visual C++: Cdc thong s6 cong nghé ciia 16 hinh tinh
(16 hini Jinh hinh thit ndm theo hidéng cdan) .
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oan 10 hinh trudc tinh

Hinh 30. PMCNCH M. Visual C++: Cdc thong 6 cong nghé ciia 16
hinh dinh hinh thit ue theo hiong can.
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Hinh 31. PMCNCH M. Visual C++: Cdc thong s6 cong nghéciia 16 hinh dinh hinh
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L2 04n 10 hinh thi

VNI TOAN 1O HINH THU HAL

| Dintchirh fs

I

Chigu d3y canh:  H= 17109164
Chi & duing ung brh cnh: L b= [f2486382
Chidu b phén i nghiéng héngearh:
o L= 713575
B o pi=fi5
Géc tachn bén kinh cong v& duéing tim bén kinh cong
Anas [R5

Béﬁkinhf’:onglrungbim: it ific= 56564755 .
" hobng chchténduing i ngang nh 1 i vk
1 dudng ém bén kirf cong: &= [Bu
Cl‘déutﬁwiﬁ..lﬁlim: _ ;  B: 56.0047%5
Chigu cao 0 kirh: T SR
Binkihicknddih:  R=[IT2
Dok . = 13764

(16301462

Céng sudt déng oo

Nhiét @0 cén tai [0 hinh phia sau: t=

Téc 86 céntail hinh phia sau: iy

H 56 ma &t tai6 hirh phia sau: f=

4p I trung birh tai6 birh phia sau:
Plh=

Ly céntaiBhirhpiasau:  P=

Lutgng gén ng tai i phia sau:.
P Delta b=
Lugng éptailb hirh phia sau:
~ Delah=

H& 6 kéo daitai I hinh phia sau
Muy =

~ Momen céntailo hinh phiasau: Mc=

Back

P

380
(5 6126128

0.366

5.74709%
13015.039

31968435

6.4159368

[1 5097593

572872.90

-~ |260.37508

ﬂeut'
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Hinh 32. PMCNCH M. Visual C++: Cdc thong sé cong nghé ciia 16

hinh dinh hinh thit hai theo hicong can.




24 0an 16 hinh thit ngm

~ TINHTOAN LO HINH THO NHAY

Chigu day carh: H= 23 085580
i dung bung ohcah: L b= 185028
Chidu d8 phén ném nghigngthéngcanh:
- L me (422868
G & dih: el
} Gée tan béi bén kinh cong va duding tém ban kirh caryy
_ Mba= 5
_5.__Eé'nkinhcnng trung binh: Re= [FE53084

Khodng cich ién duting ném ngang tinh t v 3 Firk

Nhiét 6 céntail hinh phia sau: = |B%0
' Téodscéntailhinh phiasau: v= [37176670

o He st maséttald hinhphiasau: = {0489

4p o tung birh tai 10 hinh phia sau:

' Lutgng gén ring ka8 hrh phia sau

EE——

P b= [35547258

| Lycchntalbhimhphiasau:  P=[19113540

Del.b= [5ON0EEH |

lugngéptailbhinhphiasau;
Delta b= |11.376415

i duomg tim bénkirhcong; X= [#0423120 b

s o A He 30 kéo dai tailo hinh phia sau:
Chiu gng lo hinh: B = {30.846250 My = 4 5400870

4 cao o hirh: R [reamE : u——
L A | " Momen cén ailo birh phia sau: M = [B1660561

4nkinh géc n & dinh: - [Bo e
Binkith g lm3don £ el  Cgubidiges 17
Ban kih goc hon & mép: (= (B0
Diniich B irh: ~Fe 056 -

| ol

Hinh 33. PMCNCH M. Visual C++: Cdc thong so cong nghé ciia 1o

hinh dinh hinh dau tién.
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1iNH TOAN KiCH THUGC PHOT CAN

Nhigt 46 c&n tailo hinh phia sau t= {300
Téc d6 cantailo hinh phiasau: y= 24133460
H s0 ma sét ai o binh ohia sau: f= (05000551

Lutging ép tai [0 hinh phia sau: Deka h= [22914413
ép e tung birh tai b hirh phiasau; P th= [1.5398312
Luc cénta Bhirhphasas P [0 8968

Lutgng giin g rong 0 hink phia sau: Delta b= [6.4573577

—

Momen cén tai G hinh phia sau: Mc = |45934238
Céng sult déng co Q250
BE 16ng phdi cén: B= |34
Chiat ol con- e
Back k| e

Hinh 34. PMCNCH M. Visual C++: Cdc thong so cong nghé ciia 16 hinh can phoi
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Back l Ok

Hinh 35. PMCNCH M. Visual C++: Bdng tong hop Cdc thong sO cong nghé can
thép goc (can dinh hinh).
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1Z4rg trinh can phoi yéu cau

| . '. ; . A P P prEvy i
| TINHTOAN CONG NGHE CAN PHOIYEU CAU

|Thé|:| goc "l

Mac thép
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e i i b 4 ig %m[}
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|
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Chigu réng phéi ban déu:

b= 1

Chiéu cao phéi yéu cau

h=|52

 Chiu rdng phai péu cau:

b= 184

- Hé 56 gidn déitung binh:

Muy th= [ .31_

gl [1025
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71l I

_ 2 &k
| S6lan céncanthiet:

Luang ép tung h‘inh'.
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e Ok
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18233333
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Hinh 36. PMCNCH M. Visual C++: S6'li¢u dau vao tinh cdn tho ldy phoi
cho cdn dinh hinh

phoi téi (hinh 34).

Ext

Next

thép goc. Chiéu cao hvarong dutge chuyén ne dong nr 16 hinh can
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Hinh 37. PMCNCH M.Visual C++: Cdc thong s6 cong nghé cdn tho dé cap phoi
cho cdn thép goc.
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V6i thép tron: Tir phoi Ao x Ao ban dau ( vi du 120x120 mm ), mdc thép,
dudng kinh truc, téc do cdn, can tinh cdc thong s6 cong nghé cho quad trinh cin tho
(dé cap phoi cho qua trinh cdn san phdm tron) qua hé théng 16 hinh hop (5 hoac 6 lan
can, hinh 24).

Chuong trinh cdn tho sé tinh tat ca cic thong s6 cong nghé cho s6 lan can
tho, gém: chiéu cao, rong, lugng ép, dan rong, dan dai, ban kinh lugn, dp luc riéng,
luc cdn toan phan, momen, cong sudt can ... . Két qua tinh todn dugc dua ra nhu trén
hinh 25.

Sau khi tinh toan cén tho sé c6 phoi cho cdn san phdm trén cdc gid lién tuc.
Ngudi st dung chuyén can thép tron: Tinh cong ngh¢ can san pham tron trén mdy can
lién tuc.

Piu vio clia phan tinh toin nay gém: DPudng kinh sdn phdm (chuong trinh
cho phép tinh tir dudng kinh @6 trd 1én), hé s6 dan dai trung binh, duong kinh truc,
toc do gid can cudi cung. Cic thong s6 trén vao xong, nhdy OK, Next (hinh 26).
Trang giao dién tiép theo cho két qua tinh todn tat ca cac thong s6 cong nghé cho qua
trinh cdn lién tuc nhu: $6 16 hinh, chiéu cao, rong, ban kinh 16 hinh 6van, dudng kinh
16 hinh tron, luc momen, céng sudt cdn ... . Hé thong 16 hinh sir dung trong chuong
trinh la: 6van-tron-......-6van-tron (hinh 27).

Thuat toan tinh thép goc

Véi thép goc, qud trinh tinh todn c¢6 khdc so v6i thép tron. Thuét todn va

“chuong trinh bat diu bing viéc tinh cong nghé cén dinh hinh, tir sain phdm: ngugc
huéng can. S6 liéu dua vao 12 s6 hiéu géc san pham (vi du géc s6 5; 6,3 ...). Chuong
trinh ¢6 thé tu dong 1ay s6 liéu va tinh todn cho téi 25 loai thép goc tir s6 2 dén goc s6
2L

Tiép theo, (hinh 28) cin dua vao s6 lan can dinh hinh (5 dén 8 lan tuy thep
loai san pham). Hé théng 16 hinh cdn dinh hinh thép géc dugc sur dung trong Phan
mém nay la canh buém kin, trong dé 16 hinh cuéi ciing canh théng, dan rong tu do.
Nhiing s6 liéu dau vao khédc la: hé s6 dan dai, duong kinh truc, géc & dinh 16 hinh
(hinh 28).

Sau khi vao xong cdc s6 liéu, nhay Next.

Hinh 29 la két qua tinh todn cong nghé cho 16 hinh tinh.

Hinh 30 1a két qua tinh toén cong nghé cdn cho 16 hinh trudc tinh. S6 liéu dua
vao 1a van téc can cta 16 hinh tinh (16 hinh cudi cung).

Cic thong s6 cong nghé cta 16 hinh trude tinh gom: chiéu day canh 16 hinh,
chiéu cao trung binh, cic doan dai canh, ban kinh cong trung binh, chiéu rong, cao 16
hinh ... dén cong suat cin.

Nhiy OK, Next,
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Hinh 31, tuong tu nhu 16 hinh thi hai (trude tinh), cho két qua tinh todn khi
can & 16 hinh thid ba.

Hinh 32 bi€u hicn két qua tinh todn clia 16 hinh thi hai (theo hudng cdn).

Hinh 33, tuong 1 nhu & 16 hinh trude, la ket qua tinh todn cong nghé cho 16
hinh cdnh buém diu tién theo hudng can.

Nhay Next. Sang giao di¢n ti€p theo. Hinh 34 cho cdc thong s6 cong nghé cén
phéoi cung cip cho vige cdn dinh hinh.

Hinh 35 biéu thi cdc thong s6 cong nghé co ban cho tat ca céac lan can dinh
hinh, gédm: chiéu day, rong. cao, cic doan dai canh 16 hinh. bdn kinh cong, lugng €p,
hé s6 din dai, dp lyc rieng, lyc can toan phén cling nbu moémen vi cong sudt cdn.

Nhu di néi & trén, qué trinh tinh toan cho thép géc ¢6 khdc so vdi thép tron.
Thuat todn déi véi thép géc chay tir san phdm cudi cung. Bét ddu tir san pham goc da
cho, nguoc hudng cdn, tinh cong ngh¢ cdn dinh hinh thép géc. Nghia 1a tinh cong
nghé can cho 5 (dén 8 15 dinh hinh-tuy theo loai san pham) 16 hinh cdnh budm kin.
Sau khi tinh todn cong nghé cho cic 16 hinh cdnh budm xong, nhu trén di trinh bay,
cdn tinh phoi cho cdn dinh hinh (hinh 34, phai c6 kich thude 84x52 mm).

T phoi fig, x By, ndy ( vi du 84x52) can tinh cong nghé can tho.

Tinh todn qua trinh cdn the duge tién hanh duoc tién hanh theo phoi vuong
kich thuéc ban diu Ao x Ao { trong chuong trinh lay 1a 120x120) va kich thude phoi
yéu ciu fr,, x B, Gid tri Ao xAo duoc dwa vio chuong trinh con h,; x By, duge wr
dong dua t6i ir chuong winh cdn dinh hinh (tir hinh 35). Theo hé s6 didn dai trung
binh Muy,, . chuong trinh cin tho s€ tinh ra hwong ép trung binh va $6 lan cén tuong
ting (theo hinh 36 la 18.23333 va 6 lan). Chuong trinh c4n thé yéu cdu dua vio nhiing
théng so: nhiét do, dudmg kinh truc, téc d6 va luogng €p (rén ¢o so lugng ¢p trung
binh di duoc tinh trude d6) cho cdc gid cdn thd. Sau khi nhiing $6 liéu trén da dua
vio, nhan OK, phdn mém s& tu dong tién hanh tinh todn cong nghé can tho. Hinh 37
cho két qua tinh todn qua trinh cdn tho gdm: chidu cao, rong, hé s6 din dai, ban kinh
lwon clia cdc 16 hinh, dp luc trung binh, lyc cdn, moémen, cong sudt cdn...

Nhu viy PMCNCH M. Visual C++ 6.0 cho phép tinh toan hoan chinh cong
nghé cdn hinh (thép tron va gée) tir phoi vuodng ban ddu Ao x Ao dén san pham tron
duong kinh d hodc géc s6 bit ky (goém ca phin cdn tinh-dinh hinh va cén tho). Ngudi
sir dung chi cén dua vao nhiing s6 li¢u thyc t€ can thiét clia co SO sin Xudt va mot so
thong s6 cong nght cdn da biét (nhu h¢ s6 dan dai trung binh, vin toc can ...).

Nhitng két qua ma Phdn mém céng nghé can hinh tinh todn va trinh by & trén
duoc tién hanh cho hai loai san phdm:

| Thép tron ©12
Thép gdc s6 N 6,3.
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PHU LUC
( DE THAM KHAO)
1. Churong trinh tinh cong nghé cin thép géc chay trong Windows

{ e e o ke g ok ok o ok ok

CHUGONG TRINH CONG NGHE CAN THEP GOC
- CAN THO VA CAN DINH HINH

LELE LSS L }

Uses mouse, crt, dos;
CONST
- d1=360;

d2=510;
Tch=1500;
TT=30;
xikmatb=45;
fa=0.45;
[qt=9.8;
Vq=975;

Type
string80=string[80];
ma=array[0..20] of real;
Mtext=array[1..10,1..10] of real;
string30=string[307];

. text30=array[1..10] of string30;

Var
title:text30;
Rtext:mtext;
goc:real;
hr,b3,Mms,Vcl,Ve2 Tel:ma:
X,y:integer;
text]:text30;
choose:byte;
ch:char;

{ e s e o st sk sk sk sl b e e sk sk sk ok e ok ofe b ok ol e e o s sk e e e ke e e s e e e e ke ok ok e e e e }

Procedure Frame(xpos,ypos,width,height:byte;color:word:
Frametype:byte);
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Var
i.j:byte:
chl,ch2.ch3.chd,ch5.ché:char;

Begin

If frametype=1 then
begin
chl:=char(201);
ch2:=char(187);
ch3:=char(200):
ch4:=char(188);
chS:=char(186);
ch6:=char(205);
end else
begin
chil;=char(218);
ch2:=char(l91);
ch3:=char(192);
chd;=char(217);
ch3:=char(179);
ch6:=char(196}),
end;

tor iz=1 to height do
begin
texicolor(color);
gotoxy(xpos-1,ypos+i-1);
write(char(222));
gotoxy(xpos+width-1,ypos+1-1);
write{char(221)};
end;
textbackground(color),
texteolor(white);
gotoxy(Xpos,ypos);
for i:=1 to height-1 do
begin
for j:=1 to width-1 do
write(' ');
gotoxy(xpos,ypos+i);
end;
for i:=1 to height-1 do
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begin
textcolor{white);
goloxy(Xpos,ypos+i-1);
write{ch3);
gotoxy(xpos+width-2,ypos+i);
write{ch5),
end;
2010XY(XpOs,ypos),
write(chl);
for i:=2 to width-2 do write{chb6),
write(ch2);
gotoxy(xpos.ypos+height-1);
write(ch3),
for i:=2 to width-2 do write(ch6);
write(chd);
End;

{ e sfe ofe s o o sk ot s ok oo o o oo sl ok st sl SR o ofe sl ok e e s b e o ofe e e ol e sk e e e e R ke e i ok }

Procedure drawVerMenu(xpos,ypos,rows,dist,curpos:byte: text:text30);
Var
i:byte;
Begin
textcolor(red);
textbackground(cyan):
gotoxy(xpos,ypos+{curpos-1)*dist);
write(text[curpos] )

textcolor(white);
 for i:=1 to curpos-1 do

begin
gotoxy(xpos,ypos+(i-1)*dist),
write(text[i]);
end:

for i:=curpos+1 to rows do
begin
gotoxy(xpos,ypos+(i-1)*dist),
write{text[i]);
end;

end;
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{ e 32 e o o e A o ok o sk ok sk of e o ok ok o s ok e oK e o e ol sl o e o o o ol R e T o ok ol ol e ke o }

Procedure VerMenu(xpos,ypos,rows,dist:byie;text:text30;
var choose:byte),
Var
1:byte;
x 1.yl X, y:integer:
ch:char;
Begin

choosc:=1;
drawVerMenu(xpos,vpos,rows.dist,choose.text):
mouseshow;
xl:=lyl:=1;
repeat
mousegctposition(x L,y 1):
if keypressed then
begin
ch:=readkey;
“if ch=#0 then
begin
ch:=readkey;
case ch of
#72:if choose=1 then choose:=rows else choose:=choose-1;
#75:if choose=1 then choose:=rows else choose:=choose-1;
#80:if choose=rows then choose:=1 else choose:=choose+1:
#77:1f choose=rows then choose:=1 clse choose:=choose+1:
end;
mousehide;
drawVerMenu(xpos,ypos.rows.dist.choose, text);
mouseshow,
end,;
. end;
mousegetposition(x,y);
if (x1<>x) or (yl<>y) then
begin
xli=x;yl:=y;
if (round(x/8)>=xpos-1)and(round(x/8)<
=xpos+length(lext[1])-2) then
if (round(y/8)+1>=ypos} and (round(y/8)-ypos+1<=dist*(rows-1))
and({({round(y/8)-ypos+1) mod dist)=0)
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then begin
choose:=((round{y/8)-ypos+1} div dist)+1;
mousehide:drawVerMenu(xpos,ypos,rows,dist,choose text);
mouseshow;
end;

end;

unti! (ch=#13) or mouselLpress;

end:

{*****$****************************************}

Procedure drawHorMenu(xpos,ypos,cols,dist.curpos:byte;
text:text30;color:word);

Var
1:byte;
Begin
textcolor(yeliow);
textbackground(color);
gotoxy(xpos+(curpos- 1)*dist,ypos);
- write(text[curpos]);
textcolor(white);
for i:=1 to curpos-1 do
begin
gotoxy(xpos+(i-1)*dist,ypos});
write{text{i]);
end;
for i;=curpos+1 to cols do
begin
gotox y(xpos+(i-1y*dist,ypos);
write(text[i]);
end;
end;

{**********************************************}

Procedure HorMenu(xpos,ypos,cols.dist,width:byte;lext:tex(30;
var choose:byte;color:word);
Var
i:byte;
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x1,y1.x,y:integer;
ch:char;
Begin
choose:=1;
drawHorMenu(xpos.vpos.cols.dist,choose text.color),
mouseshow;
xl:=1yl:=1;
repeat
mousegetposition(x Lyl );
if keypressed then
begin
ch:=readkey;
if ch=#0 then
begin
ch:=readkey;
case ch of
#72:if choose=1 then choose:=cols else choose:=choose-1;
#75:if choose=1 then choose:=cols else choose:=choose-1;
#80:if choose=cols then choose:=1 else choose:=choose+1;
#77:if choose=cols then choose:=1 else choose:=choose+1;
end;
mousehide;
drawHorMenu(xpos.ypos.cols,dist,choose,text,color);
mouseshow;
end;
end;
mousegetposition(x,y);
if (x1<>x) or (y1<>y) then

begin

xl:=x:yl:=y;

if round(y/8)=ypos then
begin

if (round(x/8)>=xpos)and(((round(x/8)-xpos}
mod dist)<=length{text{1]))
and (round(x/8)-xpos<=(cols- 1y*dist-+Hength(text[1]))
then begin

- choose:=((round(x/8)-xpos) div dist) +1;
mousehide:drawHorMenu(xpos,ypos,cols.dist,
choose,text,color)y;mouseshow;

end;
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end;
end;
until (ch=#13}or mouseLpress;
end;

[ ks Rk kAR o ol R AR SRR s R R R Rk R

Procedure Screen;

Var
text2:text30;
choosel:byte;
Begin
choosel:=1;
text2{1]:=" Tiep tuc ";
text2[2]:=" Thoat
textbackground(brown);
clrscr;
window(3,3,79,24),
textbackground(black);
clrscr;
window(2,2.78.23);
Frame(15,8,50,8.5,1);
gotoxy(19,9): WritcIn('CHUONG TRINH TINH LO DINH HINH
CANH BUOM");
" gotoxy(32,10);write('Phien ban 1.0');

gotoxy(24,12);write("Viet boi Nguyen Anh Quan, 2000');
HorMenu(28,14,2,12,40,text2 choosel,cyan),
if choose1=2 then

begin

textcolor(white);

textbackground(black);

window(1,1,80,25);

clrser:

halt:

end;
textbackground(blue);clrscr;
end;

Rk ks ks ko ok ol Ok R ok ok )
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Procedure Screen?;

Var
text2:tex130;
choosel:byte;
Begin
choosel:=1;
text2[1]:= Tiep tuc ',
text2[2]:=" Thoat '
clrscr;
Frame(15,8,50,6,5,1);
gotoxy(23,9); Writeln(CHUONG TRINH TINH LO HINH CAN
_ THO ";
gotoxy(32,10);
write('Phicn ban 1.0°);
gotoxy(24,12);
Writeln:

textbackground(blue);

end;

{ koo ok sk sk ks ok sk ok b ol ok sk ok ok dekook k)

Procedure Report(title:text30;fig:mtext;xpos,ypos,frametype,
fig_rows,col_num,table:byte),

Var
temp,col,width,j1:byte;
il,x:integer;
chl,ch2.ch3,ch4.ch5,ch6,ch7,ch8,ch9,chl0,chl }:char;
st.s12:string{10];

- fitext;

Begin

if frametype=1 then
begin
chl:=char(201);
ch2:=char(187);
ch3:=char(200);
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chdi=char( 1 88):
chy:=char(186):
¢hé:=char(205);
ch7:=char(199);
ch8:=char(182);
ch9:=char(207);
¢h10:=char(209);

end clse

begin
chl:=char(218):
¢h2:=char(191);
ch3:=char(192);
chd:=char(217).
ch5:=char(179).
ch6:=char(196);
ch7:=char(193);
ch8:=char(180);
ch9:=char(193);
ch10:=char(194);
end;
chll:=char(197),

case col_num of
l:begin
col:=5;
width:=13:
end;
2:begin
col:=6;
width:=11;
end;
end;
textcolor(white);
{ *>!~’******************%****** }
If table=1 then
begin
gotoxy(xpos.yposywrite(chl);
foril:=110col do
begin
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if (col num=2) and ((11=1Yor{i1=col)) then
temp:=width-1 clse temp:=width:

for jl:=1 to temp do

write{ch6);

if il<col then write(ch10) else write(ch2);
end;

end
clse

begin

goloxy{xpos.ypos)write(ch7);

foril:=I tocol do
begin
if (col_num=2) and ((il=1or(il=col)) then
temp:=width-1 else temp:=width;
for jl:=1 to temp do
write(char(196));
if 11<col then write(ch! 1) ¢elae write(ch8);
end;

end;

gotoxy(xpos.ypos+1):write(ch5);

XI=XpOs;
foril:=1to col do
begin
if {col_num=2) and {({il=Dor(il=col)) then
temp:=width-1 else temp:=width;
gotoxy(x+1+round(temp/2)-round(length(title[i1])/2), ypos+1);
write(title[i11]);
if il<col then
begin
Xi=x+temp+l;
gotoxy(x,ypos+1);
write(char{179)};
end;
end:
gotoxy(xpos+70.ypos+1);
write(chS3);

2OtOXY{(Xpos,ypos+2);
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write(ch7);

foril:=1 tocol do

begin

if (col_num=2) and ((il=1)or(il=col)) then
temp:=width-1 else temp:=width;

for j1:=I to temp do

write{char(196));

if il<col then write(chl1) else write(ch8);
end;

for j1:=1 to fig_rows do
begin
gotoxy{(xpos,ypos+jl+2);
write(ch3);
X:=Xpos;
foril:=1 to col do
begin
if (col_num=2) and ((i1=Dor{il=col)) then
temp:=width-1 else tcmp:=width;
str(fig[j1,11]:10:2 st):
gotoxy(x+1+round(temp/2)-round(length(st)/2),ypos+2+jl );write(st);
if il<col then
begin
x:=x+temp+1;
gotoxy(x,ypos+2+j1);
write(char(179));
end;
end;
gotoxy(xpos+70,ypos+j1+2);
write(chd);
end;

goloXy(Xpos,ypos+3+fig_rows);
write(ch3);

foril:=1 tocol do
~begin

if (col_num=2) and ({i1=1)or(i1=col)) then
temp:=width-] else temp:=width;

forjl:=1 to temp do

write{chb);
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if il1<col then write(ch9) else write{ch4);
end;

end;

{**********************************************}

Procedure wait(color:word;message:string80);

Var
i:byte;
ch:char;
Begin
textcolor(color);
repeat
gotoxy(38-round(length(message)/2).20);
write(message);
delay(300);
gotoxy(38-round(length(message)/2),20);
for i:=1 to length(inessage}+1 do
write(" ');
delay(400);
- until keypressed;
textcolor(white);
end;

{ ***********************************************}

Procedure Lodinhhinh;

Var
fig,figl,fig2,fig3:mtext;
text2 title title 1 title2,title3:text30;
t:text;
choosc2,choose3:byte;
g.k,Fi,Rc,M,bl,br,x,p,Pc.hh,bb,Ftx,Mc,Ndc:ma;
Be,b2,r1,r2,hi,pl,p2,p3,h2,l,v,gocso,f:ma;
s1,s2,s,he,xikma,bo.hQ,xikmadeltah,xikmadeltaFi,c:real;
a:string;
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Max.luu.kt.j.i.n : integer;
ch:char;
Begin
Repeat
assign(t,'thepgoc.txt');
resei(t);
rcadln(t,a);
writeln(a);
1:=0;
repcat
begin
E=i+l;
readln(t.gocsoli]I[i]hift].r[i].r2[i].L[i]):
end;
clrser;
Max:=i; j:=0;
begin
frame(15,10,50,4.cyan,1);
unti] Keypressed;
gotoxy(17,11);
write{'Nhap loai san pham goc so:');readIn{Goc);

=1 kt:=0;
while i<max do
if goc<>gocsoli] then
1=i+]
else
begin
kt:=1;
J:=0;
break;
end:

if kt=0 then
begin
Ji=gHLG
end;
if j>2 then break:
end;
until kt=1;
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titlel 11:='Goc so",
title[2]:="";

title[3]:="hi"

title|4]:="r1";

title[5):="r2";

title[6]:="1"
fig[1,1]:=gocsolil;
fig[t.2]:=Hil:
fiaf1.3):=hi|il:

fia[1 4]:=r111]:
tfig(1.5):=r2{i]:
fig[1.6]:=f[1]:
textbackground(blue);clrscr.
report(titie.fig.4.6.1.] 2. 01h
gotoxy(20.20).

write{'Nhan phim bat ky de tiep uc');
ch:=rcadkey:
textbackground(blue);clrscr;

lun=i;

window(2,2,78.23);
frame(10,10.60.4.cvan. ).
gotoxy(12,11)

write{'Nhap so lan can san pham n ="
readln(n);

fori:=1tondo
begin
if i1 then
begin
gotoxy(12,11});
write('Nhap luong dan dai cho LH thu ".i-1, M|i-1]
LME-1]):4:2):
end;
gotoxy(12.12);
write(' "}
gotoxy(12,12);
write('Nhap luong dan dai cho LH thu 1ML s
readln(M{i]);

end;

151



textbackground(blue);clrscr;

he:=(hi[luu]-0.4)*1.013;
br(i]:=2*(1[luu]-0.5*hc);
xikma:=M[1]*M[2]*M[3]*M[4]*M[5];
hr[0]:=hc*xikma;
fori:=1 tondo
begin
hr(i):=hr[i-1]/M[i];
hh[i]:=hr[i-1]-hr[i];
end;
k[1):=1:k[2]:=1.28:k[3]:=1.4:k[4]:=1.5;k[5]):=2;
v[1]:=0.355;v[2]:=0.279;v[3]):=0.214;v[4]:=0.152;v[5]:=0.11;
for i:=n downto 1 do
begin
Re[i]:=D1/2-hr[i)/2:
bblil:=(2*br[i1*hh[i]*k[i])/
(Chrli]+hr[i-1D*(A+(1+v i1 *sqr(br[il/(Re[i]*vIi] )));
br[i-11:=br[i]-bb[i];
end;
ii=n;
b2[i]:=0;
pl[i}:=0;
Fi[i-4]:=130;Fi[i-1]:=90;Fi[i]:=90;
xikmadeltah:=hh[2]+hh[3])+hh[4];
xikmadeltaFi:=Fi[1]-Fi[i];
c:={xikmadeltaFi)/(xikmadeltah);
Fi[i-3}:=Fi[1]-c*hh[2};
Fi[i-2]:=Fi[2]-c*kh[3]:
g[i]):==(180-Fi[i])/2,
gli]:=g[i]*3.14159/180;
H2{i]:=br[i]*cos(gfi]);
H2[i]:=0.5*H2[i];
b3[i]:=1.7*1[luu];
x[1]):=0.6;x[2]:=0.35;x[3]:=0.25;x[4]:=0.2;
for i:=(n-1) downto 1 do
if (i=n-1) then
begin
gli):=(180-Fili])/2;
gli]:=gli]*3.14159/180;
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b2[i}:=0.3%br[il/2;
B3[i}:=2*b2[i]*cos(g[i])+2*1.275%
(br{i]/2-b2(i])*sin(g[i]);
plfi]:=1.275%(br[i]/2-b2{i]);
p2[i]:=pl[i]-0.5*hr[i];
p3[il:=pl [1]+0.5%hr{1];
H2[i]:=sin(g[i}*b2[i]+(1-cos(gliDY*pl[il;
rl{il:=m[i}*r1{i+1}
end
else
begin
o[i}:=(180-Fi[i])/2:
g[i]:=gli]*3.14159/180;
B3[i]:=B3{i+1]-1;
b2[1}:=br[1}/2*x[i].
pl(i):=(br[i]/2-b2[i})/gli]:
p2[i}:=pl [1]-0.5*hrli];
p3[i]:=p1[i]+0.5*hr[i];
H2[i}:=sin(gli)*b2[i}+(1-cos(glil)*p1[ik;
rl[il:==M[]*r1[i+1]):
end;
r2(4]:=r2[5]+hh{5];
12[3]):=hh[4]
r2[2}:=r2[5]+hh[3];
r2[1]:=hh[2];
b3[0]:=b3[1]-5;
Vel[n]:=10;
fin):={[luu};
Tcl[n]:=920;
for i:=n downto 1 do
begin
Tel[i-11:=Te1[LIHTT;
fi-1}:=f{i1*M[i);
Velfi-1:=fTi* Vel [il/fTi-11;
if Tc1[i}>(Tch-575) then
pli}:=42*((Tch-Tel[i]-75)/1 500)*
(1+0.33*(2.0*sqrl(Rc[i]*hh[i])/(hr[i]+hr[i-l])-l))
else
plil:=42*sqr({Tch-Tc1[i])/1000)*
(1+0.33*(2.0*sqrl(Rc[i]*hh[i])/(hr[i]+hr[i-l])-l))'.
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Fix[i]:=0.5%(b3[i1+b3[i- 1 ]y*sqri(Re[i)*hh[i]):
Pe[i]:=Fx[1]*P]i];

Mcli]:=(1.1*Pc[1)*(0.09*0.6*d ] +sqrt(0.5%d I *hh[i])))/(1g1*0.9);
Ndc[t]:=Mcl[i]*(Vq/9.55E+5);
end;

ttle1[1]:="M";
title1[2]:='d";
title 1 [3]:="hh';
title 1 [4]:="";
title [ [5]:='Re’;

fori:=1 ton do

begin
figl[i,1]:=M[i];
fig1[1,3]:=hh[i);
figl[i.2):=hrli];
figl[t,4]:=h2[i];
figli.5):=Re]i];
hg2[i, ]:=pl[il:
fig2[i,.2}:=bbli];
fig2[i,3]:=br[1)/2;
f1g2[1,4]:=b2[i];
fig2{i,5]:=b3[i];
tig3[i,1]:=plil;
tig3[i.2]:=Pc|i]/1000;
lig3[i.3]:=Vcl[i):
fig3{i.4):=Ndc[i];
fig3[1,5]:=Me[i)/100000;

cnd;

title2]1]:='Rk":
title2[2]:='bb":
title2{3]:='b1";
title2[4]:='b2":
ttle2[3]:='b3";
title3[1]:=P;

title3{2):="Pc";
title3[3]:='V¢';
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title3{4}:="Ndc";
title3[5]:="Mc";
text2[1]:="Xem lai’;
text2[2]:="Tiep tuc';
text2{3}:="Thoat";
repeat
clrscr;
report(titlet figl,3.3.1,n.1.1);
wait(Yellow,’An phim bat ky de xem tiep'):
clrser:
report(title? fig2.3.3.1.n.1,1);
ch:=readkey:
wait{ Yellow,'An phim bat ky de xem tiep'):
clrscr;
report(title3.{ig3.3.3,1,n.1.1);
ch:=readkey:
HorMenu(20,8+n.3,12.60,text2,choose2 blug);
until (choose2=2) or (choose2=3);
if choose2=3 then
begin
textcolor(white):
textbackground(black);
clrser;halt;
end;

end;

{ e e ohe sde s ofe ade ofe oo o sfe e ofe sl e ofe s ok sl SR SRR ok TR o R K e ok SR HOR SR R ek sk st e ok sk ok } }

Procedure Goctho;

Var
titled title5 title6 1itle7 title 8 text2:1exi30;
figd.fip5,1ig6, fig7 fig8:miext;
OlCXL
ch:char;
choose2:byte;
Zistring;
i,n,max.giu:integer,
pc.p,hh,bb,le.l,f,b,h.hhmax,dlv.bbl(,bkl bk2,01,r2, g, Fi,M:ma;
h1,h2.h3.h4,h5,M1,M2,M3 M4 M3,gocso,Mc, Ndc. Tc2:ma;
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Begin
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clrser;

frame(10,10,60,4,cyan,1};

gotoxy(12,11);

write('Nhap so lan can thon = Ysreadln(n);
textbackground(blue);clrscr;

h[0]:=120;

b[0]:=120;

f{0]:=h[0}*b[0];

title4[1]:='Goc so";

title4[2]):='hl";
title4[3]:="h2";
title4[4]:="h3";
titled[5}:="h4";
title4[6]:="h3";

title5[1]:="M1";
title3[2]:="M2";
title5[3]:="M3";
title5[4]:="M4';
title5[5]:="M35";
assign(o,'foithep.txt');
reset(o);
readin(o,z);

1:=0;
Repeat
begin
ir=i+1;
readln(o,gocso[i],h1{i],h2[i],h3[i]),h4[i],
h5[1],M1[1],M2[i], M3}i].M4[1],M3[i]);
end;
Max:=i;
1:=0;
while not i<Max do
begin
1:=1+1];
if gocso[i]=Goc then break;
end;



Until Keypressed;
gotoxy(7.2);
write((PHAN BO LUONG

DAN DAI VA LUONG EP CUA

SAN PHAM GOC SO ', GOC:4:1,");

figd[1,1):=gocsoli]:
fig[1,2]:=h1fil;
figd[1,3):=h2{1];
figd[1 A1:=h3[i]:
figd[1.51:=h4[i]
figd[1.61:=h3[1};

fig5[1,1]:=M1[i};
fig5[1.2):=M2(i};
fig5[1,3]:=M3[i}:
fig5[1.41:=M4{i};
fig5[1.5]:=M3il;

report(titled figd,3.4,1.1 2,00
report(title5,fig5.3.9.1,1 A1)

wait(Yellow,'An phim bat ky de xem tiep);

giu:=i;
readln;
h[1]:=hl[giu};
h[2]:=h2[giu);
h[3]:=h3[giuk
h[4]:=h4[giu];
h[5]:=h5[giu]:

M[1]:=M1[giu}.

M[2}:=M2[giu}:

M[3]:=M3[giu):

M[4]:=M4[giu):

M[5):=M5[giul:

fori:=1ton-1do
begin
if (i=2) or (i=5) then
begin

bli]:=h[il:
fli]:=sqr(hi}):
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end:
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MIi]:=fi-1)/A(i];
hh|i]:=b[i-1]-hli];
bbli]:=bli]-h{i-1];
div[i}:=(d2-h{i]):
himax[i]:=0.5*dIv[i]*sqr(fa):
bblt[1):=1.15*hh[i]/(2%b[i-1])*
{sqrt(dlvil/2*hh[i])-hh[1)/2*fa)):
bkli[t]:=1 0*h{i-17;
bk2[i|:=bk1{1}+1.5*bb[i];
t[i]:=0.01*d2:
glil:=(bk2[i]-bk 1 [iDAh(i]-[i]):
Fii]:=arctan(g[i}]);
Fi[i]:=Fi[i]*180/3.14159;
rl[i):=0.15*%h[i-1];
12[1]:=0.1*h{i-1];

end elsc

bepin
flil=f{i-1/M{i];
b[t]:=t[1}/h{i]:
hh[ii:=hli-1]-h[i];
bbli]:=b[i]-b[i-1];
divti]:=(d2-h[i]);
hhmax[i]:=0.5*dIv{i)*sqr(fa);
bblt[i]:=1.15*Ih[i]/(2*h[i- 1 ])*
(sqri{dIv[1]/2*hh[i])-hh[i]/(2*fa));
bk1[i]:=1.0*b[i-1];
bk2[i]:=bkI[i]+1.5*bb[i]:
{[i]:=0.01*d2;
gliki=(bk2[i}-bk H[i])/h[i]-t[i]);
Fi[i]:=arctan(g|i]):
Fi[i}:=Fi[i]*180/3.14159;
rl[i):=0.15*b[i-1];
12[i]:=0.1*bfi-1);

end;
1=n;
h[i]:=hr[0];
bli]:=b3[0]:
flil:=hr[O]*b3[0]:
MIi]:=t1i- 11/MT1);



hhfi]:=h[i-1]-hi]
bb[1}:=bfi]-bli-1};
div[i]:=(d2-h[1]):
hhmax[i]:=0.5%dlv[i]*sqr(fa);
bbli[i]::l.l5‘*"'hh{ﬂ/{2*h[i-l'])*(squ(dl\'[i1/2*hh[i])—hh[i1/(2*1‘;1));
bk1[i}:=1.0%bli-11:
bk2{i]:=bk1[i]+1.5*bbii]:
1[i}:=0.01%d2:
alif:=tbk2{1]-bk E[i])/(h{i]-{i]):
Fi[i]:=arctanfg[i])
Fi[i]l:=Fifi]* 180/3.14159.
r1[i]:=0.15%bli-1]
(2[1]:=0.1%bji-11:
Te2[n]:=1000;
for i:=n downto I do
begin
fli-17:=f[i]*M|1];
Ve2[1):=600%pi*dIv[i}/4.8655/00;
Te2[i-13:=Te2 |+ TT:
if Tc2[i]>{(Tch-575) then
pli]:=42*((Tch-Te2[i]-75)/1500)*
(1+0.33%(2.0%*sqrt(0.5*dIv[i]*hh[i AN [i]+h[1-1])- 1)
else
pli]:=42*sqr((Tch-Tc2[i])/1000)*
(1+0.33%(2.0%sqrt(0.5*dIv{iT*RhliD/Ah[ +h(i- TH- 1))
Fix[i]:=0.5%(b{i]+bi-1 D*sqrt L3#divii]*hh[i]);
Pelil:=Ftx[1]*P[i]:
Me[i]:=(1.1*Pc[i]#(0.09%0.6*
d2-+sqrt(0.5*dlv[i1*hh[I/(1qee0.9):
Ndc[il:=Mc[i]*(600/9.55E+3),

end;

title6[1]:="M";
title6[2]:="h";
title6[3]:="b"
title6[4]:="hh";
title6[5]:="bb";
title6{6}:="hhmax":
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utle7[1].='bk 1"
ttle7[2]:='bk2";
title7[3]:="1";
title7{4):='Fi";
title7[5):="r1";
title7[6]):="r2";

title8(1]:="P";
title8{2]:="Pc’;
title8[3}:='Mc";
title8[4]:="Ftx";
title8[5]:='Ndc'";
title8([6]:='Vc2",

fori:=1 ton do

begin
fig8[i,1]:=P[i];
fig8[i,2]:=Pc[1]/1000;
fig8{i,3]:=Mc[i]/100000;
fig8{i,4]:=Fux[il;
fig8{1,5]:=Ndc[i];
fig8[i,6]:=Vc2[i]/1000;

fig7[i.4]:=Fi(i];
fig7[1,5):=r1[i];
fig7[,6):=r2[i];
fig7[1,1}1:=bk1[i];
fig7[1,2}:=bk2[i};
fig7[i,3]:=t[il;

figh[1,1]:=M[i1];

fig6[1,2]:=hlil;

fig6[i,3]:=b[i];

fig6[1,4]:=hh{i];

fig6[i,5]:=bbf{i];

fig6(1,6]:=hhmax[i];
end;

text2[1]:="Xem lai';
text2[2]:="Thoat’;
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repeat
clrscr;
report(titleﬁ.ﬁg6,3,3,1.n,2,l);
wait(Yellow,'An phim bat ky de xem tiep');
clrscr;
report(title?,fig7,3,3.1 0,21y
ch:=readkey:
wait(Yellow,'An phim bat ky de xem tiep");
clrser;
reporl(titleS,figS,B,3,1,n,2,l);
ch:=readkey:
HorMcnu(28,8+n,2.12,40,lext2,choose2,bluc);
until (choosc2=2);

end;

BEGIN {Main}
Screen;

" Writeln;
Lodinhhinh;
Screen?;
ch:=readkey;
Goctho;
VerMenu{4,10,4,2,text} ,choose);
Textcolor(white):
Textbackground(black);
Clrscr;

END.
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TAI LIEU THAM KHAO

1. Pham Van Coi - * Luan dn Thac s§7, PHBK Ha Noi. 1998.

Quiich Tudn Ngoe: * Ngon ngir 1ap triinh Pascal , NXB Gido duc, 1999.
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GIAO TRINH
TIN HOC CHUYEN NGANH
CO HOC BIEN DANG VA CAN KIM LOA!

Tic gia: ThS. Pham Van Coi

Chin trach nluém xudt ban PGS, TS T_() DANG HAI
Bién 1dp : ThS. NGUYEN HUY TIEN
Stia bai NGOC LINH
Trink bay bia HUONG LAN

NHA XUAT BAN KHOA HOC VA KY THUAT
70 TRAN HUNG PAO - HA NOI
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In 800 cudn, kho 19 x 27 cm, tai Xi nghiép in 19 - 8 56 3 dudng Nguyén Phong Sic -
Ciu Gifdy - 11d Noi. Gidy phép xufit ban s: 113 - 258 - 12/6/2003
In xong va nop luu chidu thing 9 nam 2003
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