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LOI NOI PAU.

ha N 8ay nay tin hoc duoe sic dung rong rai wong nhiéu linh vic cria doi yon
lang ngay ciing

A nhic trong cac linh viie khoa hoc ky thudt va san xudt. trong dé o san
Xuat co khi.

Deé gitip ban doc thuan loi trong viéc umg dung tin hoc vao nganh co khi ché

160, chiing 161 bién soan cuén *“ CONG NGHI® CHIE TAO MAY TIHIEO HUONG UNG
DUNG TIN HOC ",

Irong sdach. ngoai viéc trinh bay ngdn gon nhitng kicn thic hinh dién ciia
cong nghé ché tao may chiing 16i con o1 thiéu nhitng kién thitc moi lien quan dén ne
dong thiét ké'va ne dong diéu khién qud trinh san xuat nho s tror giip ciia may tinh.

Dé nguoi doc dé da g chon dicge cac phong phap gia cong thich hop khi thici
ké ne dong cdc qua trinh céng nghé cung nlue viéc lap trinh gia cong 1rén cdac may dicu
khién s6'(NC va CNC) dé ché'tao chi tiét, trong cuén sach wrinh bay cac phiong phdp
gia cong cung voi kha ndng céng nghé ciia chiing dé' 1ao nén cac dang bé mdar co ban
lap nén chi tiét nlue: mdr phdng, mdt tron, mdt xodn vi, mdt rang va mdat dinh hinh.

Ngoai nhimg néz" dung vé cong nghé gia cong car got va khong cdt wot. cong
nghé lap rap cac san pham co khi ciing dicoc trinh bay mét cach ngan gon va ddy dii.

Cuén sach cé muoi chiong dwgc in tron ven trong mor 1dp va diuoc dine lam
tai lieu giang day, hoc tap va tham khdo cho sinh vién cing nhie cdc hoe vién cao hoo
va nghién citu sinh thudc khoi co khi. Pay ciing la tai licu tham khdo 161 cho cdc cdan
b ky thuat, can bo nghién citu thuoc linh viee co khi va e dong héa o cac nha mdy. xi
nghiép nhat la o cdc vién nghién ciiu.

Sdch dwoc.xuat ban lan dau nén khéng tranh khoi cdc thiéu sor. Cline 16
mong nhan dicge y kién dong gop ciia ban doc va cdac ban dong nghiép dé trong lin
xudat ban sau sach dicoc hoan chinh hon.

Cdc y kién xin gii vé Nha xuat ban Khoa hoc Ky thudi. 70 Tran Hiung Pao

Ha Noi.

Tac gia.



CHUONG MOT
NIIUNG KHAI NIEM CO BAN.
L. Khii quit ve mon hoc cong nghé che tao miy.

Nganh ¢o khi ¢hé W0 mdy dong vai trd quan trong trong nén Kinh 1& quoe din
VI N6 1ao ra cde thiét bi, cong cu cho cdc npanh khde nhau, o Gién dé cin thicl d¢ i
nganh nay phat trién manh hon.

Mudn hinh thanh mot sin pham co' Khi ngudi 1 phii cin et vio yeu cau su
dung, tim ra nguycn 1y cia thiét bi, tr nguyén 1y thiét K& ra ket ciu thue. sau do i che
thur d¢ Kiém nghi¢m K&t cdu, stta doi hoan thién roi dua vao sin suat hing loat.

Gitra thict K¢ v ¢hé 1ao ¢6 moi quan he chat ¢hé. Ngudi thict ke Khitinhy todn
sao cho hicu

cdc yCu ciu st dung cua thiét bi cdn phai nghi dén cich ¢hé o ra chang
qua nhat.

T'ir bin thi¢t k& k¢t cau dén lae ra san pham cu thé 1a mot qud trinh phac tap.
chiu tac dong cua nhiéu yéu 16 khach quan va chu quan lim cho sian phiam sau Khi ¢h¢
120 ¢6 sai I¢ch so V6i ban V& thict k& két cau. Vice chuan bi cong ngh¢ ¢he o can chi
y Khong ché cac sai lech dé trong pham vi cho phép.

Cong ngh¢ ché tao may la mot Iinh vue khoa hoce ky thuat ¢o nhiem vu nghicn
ctu, thict k& v 16 chire thue hién cde qua trinh, ¢h¢ Lo san phiam co khi dat cde chi ticu
Kinh (€ ky thuat xdc dinh trong diéu ki¢n, quy mo sian xudt cu thié. Cong ngh¢ ¢hé tao
mdy l2 mon hoc nghién ctru cdc qua trinh hinh thanh cdc b mat ¢hi ¢t va lap rip
ching thanh sin pham, déng thoi né con nghién cdu cong vice chuan b va cic hicn
phdp 16 chie d¢ thue hién qud trinh cong ngh¢ sao cho hicu qua nhat. -

Mon cong nghé ché tao may licn ket chat ¢he Iy thuyet vai thue (¢ sin sual.
NG duoe 16ng ket tur thue 1€ san xuat, qua nhicu lan Ki¢ém nghi¢m coa san xuat J¢
khong ngimg ning cuo trinh do k¥ thét, roi dem 'ing dung vao san xuil dé giii quyel
nhimg van d¢ thue (& phie tap hon, khé khan hon. VL phu'(mu ph ap nghicn cuau cong
ngh¢ ¢hé tao mdy phai luon luon lién h¢ chat ¢h€ véi dicu Kicn sin xudl thue (&,

Cho dén nay mon hoe nay da ¢6 mot co s ly thuy¢t ¢6 hé thong va tuong doi
hoan chinh, thém nira nho su phdt trién cda Ky thuat vat licu, k¥ thudr dién r ma ky
thuat ¢ché tao may ngay cang duoc nang cao.

Ngiy nay khuynh hudng 1at yéu cua ché tao may [ tr dong hoa va dicu Khicn
qua trinh thong qua viée dién (& héa va surdung cic cong cu tin hoc tir Khiu chuian bi
sdn xudt dén khau sin phdm ra xuong.

Poi twong nghién ctu ca cong ngh¢ ¢hé tao may 1a cdac chi tict duoc gia cong
khi nhin theo khia canh hinh thanh cic b¢ mat cua ching v quan h¢ lap ghép ching
[ai thanh san pham hoan chinh.

: Dc, lam u)n;_. ngh¢ duge 101 ¢in ¢o su hicu bic¢t siu rong v¢ cic mon khoa hoc
co so nhu: sie bén vt licu, nguyén Iy mdy, chi ti¢t mday, mday cong cu. nguyén Iy cat,
dung tu ¢it v...v. Cic mon hoc tinh todn va thict K¢ do ga. thict K¢ nha mady co khi, e
dong héa qud trinh cong ngh¢ s¢ ho ro 161 cho mon hoc cong nghe ¢hé o may \a i
nhimg van dé ¢o quan he kKhang khit vai mon hoc nay.




Mon hoc cong nghé ché¢ tao mdy kKhong nhimg gidp cho ngudi hoc nim yig,,
cdc phuong phdp gia cong cdc chi ¢t gia cong ¢b hinh ddng, do chinh xdc, vay “éﬁ
khéc nhau va cong ngh¢ lap rdp chdng thinh sdn phaim ma con gitp cho npudi hoe khi
nang phan tich so sinh wu khuyet di¢m cta timg phuong phédp dé chon ra phuong l)h.’:}»
gia cong thich hop nhdt, bi¢t chon qud trinh cong ngh¢ hodn thi¢n nhat, vin dung gy,
k¢ thudt mdi va nhimg bi¢n phédp sin Xult 161 wu d¢ ndng cao nang sudl lao dong. My,
dich cu6i cung cta cong ngh¢ ch¢ o mdy [ nham dat duge: chat luong sin phip,
nang sudll lao dong va hi¢u qua Kinh (& cao. :

PE di sau nghién ctru timg phin cda mon hoe ching ta ¢in lam quen vai o
sO khdi niém va dinh nghia co bin sau day: '

2. Qua trinh san xudt va qua trinh cong nghé.

N6i mot cdch t8ng qudt thi qud trinh sdn xudt 12 qud trinh con ngudi tdc dong
vio 1ai nguyén thién nhién dé bién né thanh sin phdm phuc vu cho 1oi ich cba ¢op
nguoi. .

Pinh nghia d6 rdt rong bao gém nhiéu giai doan. Vi du, d¢ ¢6 mot sin phim
co khi thi phdi qua khai thic quang, luyén Kim, gia cong co Khi; gia cong nhict, hoa;
lip rdp v...v.

N6i hep hon trong mot nha may co khi thi qué trinh sdn xudt la qua trinh (6ng
hop c¢dc hoat dong ¢6 ich dé bién nguyén liéu va ban thanh phdm thanh sin phdm cia
nha mdy. Trong d6 c6 thé ké dén cdc qua trinh chinh nhu: ché tao phoi; gia cong ci
got; gia cong nhiét, héa; kiém tra; lip rdp va‘hang loat cdc qud trinh phu nhu: van
chuyén, ché tao dung cu, stra chira may, bao quén trong kho, chay thir, di¢u chinh, son
161, bao bi, déng goi v...v.

Tir quan diém cong nghé ching ta cdn nghién ctru timg phin cda qud trinh sin
xudt d6, mot trong céc phan d6 la qud trinh cong nghé.

Qud trinh cong nghé 12 mot phin cta qua trinh san xudl truc tiép lam thay doi
trang thdi va tinh chat cia d6i tuong san xudt. Thay déi trang thdi va tinh chal bao
ham: thay doi hinh dédng, kich thudc, tinh chit ly héa cta vat li¢u, vi tri twvong quan
gitra cac bo phan cua chi tiét.

Qud trinh cong nghé gia cong co'la qud trinh cat got phoi dé lam thay ddi kich
thude, hinh ding cuta né.

Qud trinh cong nghé nhiét luyén 1a qua trinh lam thay déi tinh chat vat 1y va
hoa hoc cua vat liéu chi tiét.

Qua lr‘!nh cong nghé lap rap 12 qué trinh tao thanh nhimg quan hé tuvong quan
gilra cdc chi tiét thong qua céc loai lién két mai lap ghép. .

; Ngodi ra con ¢6 cac qud trinh cong nghé ché tao phoi (dic, gia cong dp luc
Veei V)

Xidc dinh qua triqh cong ng‘h¢ hop 1y r6i ghi thanh van kién cong nghé thi céc

van kién cong nghé dé goi la quy trinh cong nghé.
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3. Cic thanh phan cia quy trinh cong nghé.
a) Nguyen cong.

Nguyén cong la mot phin cia qua trinh cong ngh¢ dugce hoan thanh lién tuc tai
MmOt chd lam viée do mot hay mot nhém cong nhan thue hién.

Néu lhay déi mot trong cic diéu Kién: tinh 1am viée lien tuc hoac chd lam vice
thi ta da chuyén sang mot nguyén cOng kh‘u

D I I ; G
.//l __________ % /

Y

Hinh 1-1. Tién truc bac.

Vi du: tién truc bac (hinh 1-1). Néu ta tiegn mot diu roi tréy ddu ngay dé ticn
ddu Kia thi van thuoc mot nguyén cong.

Nhung néu tién mot dau cho ¢d loat xong rdi mai tién diu con lai cing cho ci
loat do thi thanh hai nguyén cong.

Sau Khi tién mat tru ¢ mot mdy. phay rinh then ¢ trén mdy kluu thi ro rang la
hai nguyén cong.

Nguyén cong la don vi co bin cta qua trinh cong nghé d¢ hach todan va 16
chie sdan xudt. Phan chia qua trinh vong nghé ra thanh ¢ic nguyén cong rit ¢6 v nghia
ky thuat va kinh &

Y nglua ky thudt la ¢ ¢ché tuy theo yéu cdu k¥ thudr cta chi ti¢t ma phai gia
cong mat phang do bang phuong phdap mai hay phay.

Y nghia kinh t&, vi du, ca cong viéc tién truc k¢ trén phdi tuy theo san luong
va diéu kién sdn xuat cu thé ma chia nho ra lam nhiu nguyén cong (phan tdn nguyén
cong) hoac la tap trung O mol vai nguyén cong (lp trung nguycn cong) nham muc
dich dam bdo su can biang cho nhip san xuat. Hoac trén mot mdy chinh xdce khong nen
[Am ca viée tho va viée tinh ma phai chia thanh hai nguyén cong tho va tinh cho hai
mdy, mdy chinh xdc va mdy tho (vi may chinh xac dat hon mdy tho).

b) Buoc.

Bude ciing 1a mot phin cta nguyén cong tién hanh gia cong mot bé mat (hoac
mol lAp thé b& mat) sur dung dao phay (hoac mot bo dao), dong thoi ¢hé do lam viee
ctia may duy tri khong doi (ch& do cat khong doi).

: Ncu thay doi mot trong cic Jiu Kién: bé mat gia cong hoac ¢hé do lam vice
cua may (nhu do6i 10¢ do cat, hoac budc 1ién hoac chicu siu ¢t v..v) hi ta di chuyén
sang mot budce Khac.



Vi du: rong hinh 1-1 ta tién hanh tién ba doan .\, B, C 1a ba budc khic nhay:
ticn bon mat dau D, I3, I, G 1a bon bude doc 1ap vai nhau. '

Tién ngodi roi doi 16e do, bude ticn va thay dao d¢ tén ren 1 hai bue Khiic

nhau.

Nhu vay mot nguyen cong ¢6 the ¢é mot hay nhiéu budc,

1 Puong chuyvén dao.

Buong chuyén dao 1a mot phin cta bude d¢ hét di mot [Gp vat licu ¢ cung
¢h¢ do ¢it va bang cung mot dao. :

Vi du, d¢ ti¢n ngo.n MmOt mat tru ¢6 thé dung LUH}: mot ché do i, cung mo
dao d¢ hat lam nhiéu ldn; moi lan 12 mot dudmg LhU\ én dao. Nhu vy moi bude ¢o e
¢6 mot hoace nhicu dudmg chuyén dao.

d) Ga.

Ga la mot phan coa nguyen cong, dugce hoan thanh trong mot lan ga dit chj
€t Vi dy, gd tién mot ddu roi doi ed diu Kia 1 hai 1an g4 .

Mot nguyen cong ¢6'thé ¢6 mot hoiae nhicu lan gd.

e) Vi

Vi tri cang la mot phéin cua ng._.uvx.n cong, duoe xdc dmh boi MmOt Vi tri wong

quan gitra ¢hi it voi may hodc ;__Lm chi 1iét voi dao cat. Vi du, mbi lan phay mot L.mh
hoac khoan mot 16 trén chi 1iét ¢6 nhiéu 16 duoe goi 1d mot vi tri.

Nhu vay mot lan gd ¢6 thé ¢6 mot hode nhidu vi tri.

f) Pong 1dc.

bong tdc 1a mot hanh dong cua cong nhan dé di¢u khién mdy thuc hién vice
gia cong hoac lap rdp. Vi du: bam nit, quay u dao, day u dong v...\

Bong tdc la don vi nho nhat caa qua trinh cong nghé.

Viéc phan chia thanh dong tdc rat c¢in thi¢t d¢ dinh mac thai gian, nghién ciu
nang suat lao dong va tr dong héa nguyén cong.

‘Trong mot s6 trudng hop can thiét, ngudi ta con chia nhé dong e ra cic thanh
philn cua dong tdc.

[lién nay trong mot s6 sdch vé thi¢t k& wr dong ngudi ta xdc dinh quy trinh
cong ngh¢ 1a mot loat cic u‘mg vice V¢ cong ngh¢ duoce sap xép theo tha tu hon mie
(1ay lhu) doc tir dudi Ién trén cda mo hinh).

- ‘Th& nhit: mot hoat dong ¢o bin (usinage) cho mot cong vice (¢6 the 1a tho
hoac tinh hay rat tinh). N6 [a mic thap nhat.

- T'ha hai: mot hoat dOng ¢6 muc dich, ¢6 hiéu qua vé cong nghe (opration).
NG 12 mot tap hop cde hoat dong co bin ¢6 sir dung mot dung cu (hoac mot ho dung

cu) va licn tuce lam vice.

- lhu ba: mot 1an gd dat (sous - phases) 1a 4p hop cdc hoat dong ¢6 muc dich,
¢6 hicu qua ve u)ng: ngh¢ ¢6 st dung mot lin gd dat chi tict.



s - Thu tu: hoat dong cia mdy (phase) 1a mot tap hop cla cice lan g dat, dung
ar mot ma A A S : AN S Rerie: :
a1l mot may. O da.l-V mot lflp h(.)p cac phu()‘ng Licn ((Iung Cu, do 2da, may V..\) duoe kel

hop theo mot mue do nhat dinh.
e g O MO Mot muc (trr mae thap nhat) wong g vai mot cich phin chia cua
phuong ticn, duoe ket hop boi 14t ¢d cic hoat dong caa cic mue do thap han.

T Vice _ch()n moOt phuong ticn (chinh), vi du nhu chon may ¢o the anh huong 1o
VIEe chon loai cic phuong tién khic nhu chon gd Lip, dung cu vin

. Nhu viy qud trinh cong nghé 13 mot loat cic hoat dong ¢o hicu qui duoc siap
XCp thanh hang theo mo hinh ¢ hinh 1-2.

[oat dong cua may —> -{ J

Hoat dong ga dau . . . . .. O I

Hoat dong dung cu . . . <>_. ) |

Hoat dong co ban . . . . O

Hinh 1-2. M6 hinh cua quy trinh cong nghé.
4. Cic dang san xuat va cic hinh thiic to chifc san xuat.

Dua vao nhu ciu coa xa hoi, nha may can phai san xual mot 0 luong sin
pham trong mot khoang thoi gian nhat dinh. D6 la k& hoach sian xuit cua nha may, ke
hoach sdn xual nay ¢6 thé do ¢ap trén giao cho, cing ¢6 the do bin than nha mdy
lap ra theo nhu cau cua thi truong.

Khi da ¢6 k€ hoach, nha mdy phai dong vién toan bo luc lugng ¢ thue hicn k¢
hoach d6. Trong k& hoach sian xudt chi tiéu quan trong nhat 1a san lugng hang nam tinh
theo don vi san phiam (chiéc) hode trong luong (1dn) hodac gid i bing tién (dong) 1y
theo nganh san xudt. E

Dang san xudt [a mot khdi ni¢m dac trung ¢o tinh chit tong hop gidp cho vice
xdc dinh hop ly duong 16i, bién phdp cong ngh¢ va 16 chiae san xudt d¢ ¢hé 1ao ra sian
pham dat cdc chi tiéu Kinh (& ky thut. Cdc yéu 16 dac trung cho dang sin xudt la:

- Sdn lugng.

- T'inh 6n dinh cta san pham.

- Tinh lap lai cua qud trinh sdn xuat.

- Mt do chuyén mon hoa trong sin xudl.

Tuy theo sin luong hang nam vi muce do on dinh cda sin pham ma nguoi ta

chia ra ba dang sin xual sau day:
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- Sdn xudt don chicc.
- Sdn xudt hang loat.
- Sin xudt hang Khoi.
* Dang san xudt don chicc.

Dang sian xudt don chi¢e ¢6 dac diém 1a san luong hang nam ity thuomg we o
dén vai chuc chice, san pham khong dn dinh do chang loai nhicu, chu Ky ¢hé tao lai
khong duge xdc dinh. Do vay trong dang sin xudt ndy thuong chi su dung cic lr;u{g
thiét bi, dung cu cong ngh¢ van nang. Mdy moc duge bo tri theo loai may, thanh timp
bo phan sdn xudt khdc nhau. Tai licu cong ngh¢ ¢6 noi dung so luoc, thuomg la dudgi
dang phi¢u tién trinh cong nghé. Yéu ciu trinh do thy phai cao.

* Dang sin xudt hang loat.

Dang sin xuat hang loat ¢6 sin luong hang nam Khong qud it. san pham duoe
¢hé tao thanh tmg loat theo chu ky xdc dinh. Sin pham twong doi on dinh.

Tay theo san lugng va mice do 6n dinh cta sin pham ma ngudi ta con chia ra
dang sdn xuat loat nho, loat vira va loat 16n. San xudt loat nho rdl gan va giong vai sin
xudt don chice, con san xuat loat 16n rit gdn va gidng san xudt hang Khoi.

* Dang san xuat hang Khoi.

Dang san xual hang khoi ¢6 sdn lugng rit 16n; san phdm on dinh; trinh do
cliuyén mon héa sian xudt cao; trang thiét bi, dung cu cong ngh¢ thuong la chuyén
dung; qud trinh cong ngh¢ dugc thi¢t k€ va tinh todn chinh xdc va dugc ghi thanh cic
1ai licu cong nghé ¢6 noi dung cu the va ty my. Irinh do tho dimg may Khong cin cao,
nhung phdi ¢6 tho diéu chinh mdy gioi.

Dang san xuat hang khoi cho phép dp dung cic phuong phdp cong nghg tién
{ién, ¢6 dicu kién co khi héa, wr dong héa sin xudt, tao dicu Kicn 10 chire cac duong
day gia cong chuyén mon héa. Cic mdy ¢ dang san *xudl nay thuong duoc bo tri theo
thit tr nguyén cong cia qud trinh cong nghe.

Can chi y 12 viéc phan thanh ba dang sin xudt nhu trén chi ¢6 tinh chit tuong
doi.

Trong thuc 1€ ngudi ta con chia cde dang sidn xudl nhu sau:

San xudt don chiéc va loat nho.

Sdn xuat hang loat.

San xuAt loat I6n va hang khoi.

()hg vGi timg dang san xudt 1a trinh do chuy¢n mon hoa san xuat nhat dinh.

Trinh do chuyén mon héa sdn xuat duoc xde dinh bang he s6 chuyen mon hoa K

n- s6 nguyén cong khdc nhau dugc thuc hi¢n.

m- sO mdy duoc sur dung.
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Vi dang san xuft hang khéi K. = 1 + 3.
Véi dang san xudt loat vira K. = 5 =+ 20.

Con trong dang sdn xuét loat nhé va sn xudt don chiée thi he s K¢ = 100.

Mu6n tang nang suil trong qud trinh san xudt & nganh ch¢ tao mdy bang cich
dp dung cdc bien phdp ky thuat san xuit vi 16 chic san xudt tien tién, trude hét phai
ddm bio s6 luong sin phdm du nhidu, tinh cho mot day chuyén san xuat, noi mot cich
Khéc 1a phai tim bién phdp dé nang cao tinh chat hang loat cha sin phim.

Dang san xudt ca nhd mdy hoac timg phan xuong dugc xédc dinh 1Ong qudt
nhét 1a theo hé s6 chuyén mon héa (Ke) khi di ¢6 gidi trinh thi¢t k¢ ky thuat tuong do
chinh xdc . Trong thuc 1€ cdn ¢6 thé xdc dinh dang sdn xudt theo hai yCu 10 cua doi
twong san xudt 1a s6 luong va trong luong (chi tiét, san phdm). Dang sin xudl con duoge
x4c dinh bang cdc bang trong cdc Qi licu huéng dan thiét k€ hodc cdc sO tay thict ke
cong ngheé ché tao may [12].

Ngodi ra ching ta con phai nam vitng cic hinh thitc 16 chiic san xudl d¢ su
dung thich hop cho cdc dang sdn xuét khac nhau.

Trong qué trinh ché tao cdc san phim co khi thudng duoc thuc hi¢n theo hal
hinh thic t8 chitc san xudt, 1a san xudt theo ddy chuyén va san xudl khong theo day
chuyen.

Hinh thic sin xu4t theo day chuyén thuong duoc 4p dung ¢ quy mo sin xXudl
hang loat 16n va hang kh6i. Pac diém cta hinh thic nay la:

- M4y duoc b tri theo thif tu cdc nguyén cong cla qua trinh cong ngh¢, nghia
12 méi nguyén cong duoc hoan thanh tai mdt vi tri nhat dinh . Sau khi thuc hi¢n
nguyén cong, doi twong san xuit dugc.chuyén sang may tiép theo.

- S6 luong chd lam viéc (mdy) va nang sudt lao dong tai mot chéd lam vice
(mdy) phai dugc xdc dinh hop ly dé dam bao tinh dong bo vé thdi gian gilra cic
nguyén cong trén co sO nhip san sudt cua day chuyén.

Nhip sdn xuat 1a khoang thoi gian lap lai chu ky gia cong hoac lap rip, nghia
la trong khoang thoi gian nay ting nguyén cong cua qud trinh cong nghé duoc thuce
hién d6éng bo va sau khoang thoi gian 4y mot doi tuong san xual dugc hoan thién va
duoc chuyén ra khoi day chuyén san xuat:

t i (pht/chiéc)
§=— chié
N P

Trong do:

t,- nhip san xuét ca day chuyén.

T- khoang thoi gian lam viéc (phut).

N- s6 doi tuong san xuét ra trong khoang thoi gian T.

- D€ dam béo tinh déng bo cha day chuyén san xudt va dim bio s6 luong san
phdm theo k€& hoach cin phai chd y thoa man diéu kié¢n:

IDC = kin




MUC LLC,

Loi noi dau.
Chuong mot. NHUNG KHAINIEM CO BAN
. Khai quar ve cong nghe ché tao may
- Qua trinh san xuat va qua trinh cong nghe
. Cac thanh phan cua quy trinh cong nghe
. Céc dang san xudt va cac hinh thire 16 chie san xudt
. Quan heé gl dudmg 101, bien phip cong ngheé va quy mo san xudt troneviee
chuan bi san xuat '
Chuong hai. DO CHINH XAC GIA CONG
1. Khai quat.
2. Cic phuong phap dat do chinh xac gia cong trén may cong cu
2. 1. Phuong phap cat thu timg Kich thuoc rnieng bieét.
2. 2. Phuong phap turdong dat Kich thuoce wrén ciac may cong cu da dicu chinb san
3. Cac nguyen nhan gdy ra sai o gia cong.
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_3. 1. Anh huong do bién dang dan hoi cua hé thong cong nghe NGDC

]
3. 2. Anh huong cua do chinh xac cua may. dao. do ga va tinh trang mon cua
chang den do chinh xdc gia cong

3. 3. Anh huong do bién dang nhiét cua hé thong cong nghe MGDC den do ¢himl
Xdc gra cong
3. 4. Sai s0 do rung dong phat sinh trong qua trinh cat.
3. 5. Sai 86 gra cong do chon chuan va gd dat chi tét gia cong gay ra
3. 6. Sa1 56 do phuong phip do va dung cu do gay ra
4. Cac phuong phdp xdc dinh do chinh xac gia cong

. Phuong phap thong ké Kinh nghiem.
. Phuong phép thong ke xac suat.
. Phuong phadp tinh toan phan tich.
5. Diéu chinh may.
5. 1. Biéu chih tinh.
5. 2. Diéu chinh theo chi tiét cat thu nho calip lam viée cua nguon tho
5. 3. Piéu chinh theo kich thude cat thir nho dung cu do van nang.
5. 4. Diéu chinh tu dong.

5. 5. Diéu chinh dat kich thude chinh xdc trén cac may cong cu dieu Khien so
(NC va CNC)

Chuong 3. CHA'T LUONG BE MAT CHI'TIET MAY.

1. Cic yéu 10 dac trung cua chat luong bé mat.
1. 1. Tinh chat hinh hoc ctia bé mat gia cong.
1. 2. Tinh chal co ly ctia bé mat gia cong.

2. Anh hudng cua chat lugng bé mat 161 kha nang lm viee cua chi et may.
2. 1. Anh hudng 16i tinh chong mon.
2. 2. Anh hucmyg 161 do bén moi clia chi ticl
2. 3. Anh hucng 16i 1fnh chong an mon hoa hoc cua lop be mat chruet

2.4, Anh huong 161 do chinh xic ciic moi gheép.
3. Cc yeu 10 anh huang dén chit lugng bé mat chi et iy
3 1. Cic yeu 1o anh huong den do nham be mat.
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3.2. Cic yéu 16 anh hudng dén do bien cling bé mat.
3.3. Cic yéu 16 anh hudng dén ung suat du bé mat.
4. Phuong phap dam bao chat luong bé mat gia cong.
4. 1. Chon bién phap cong ngheé
4.2. Diéu khién cic thon
Chuong bon. CHUAN
1. Dinh nghia va phan loai chuin.
1. 1. Pinh nghia.
1. 2. Phan loai.
2. Quad trinh ga dat chi tiét gla cong
2. 1. Khdi niém vé qud trinh g4 dat chi tiét.
2. 2. Cic phuong phép g dat chi tiét gia cong.
3. Nguyen tac 6 diém khi dinh vi chi tiét.
4. Cach tinh sai 56 ga dat
4. 1. Sai s6 kep chat.
4. 2. Sai $6 do ga.
4. 3. Sai s6 chuan.
5. Nhimg di¢m can tuan thi khi chon chudn.
5. I. Chon chuan tho.
5. 2. Chon chuan tinh.

Chuong nam. G1A CONG CAC BE MAT.
1. Khdi qudt veé cdc dang bé mat.
2. Gia cong mat phing.
2. 1. Diéu kién ky thuat khi gia cong mat phing.
2. 2. Bao va xoc mat phang.
- 2. 3. Phay mat phang.
2. 4. Chudt mat phang.
- 2.5. Mai mat phang.
2. 6. Mai nghi¢n mat phang.
2. 7. Gia cong cdc mat phang cla ranh then va then hoa
2. 8. Cao mat phang.
3. Gia cong mat tron.
3. 1. Gia cong mat tron ngoai.
3. 1. 1. Tién mat tron ngoai.
3. 1. 2. Mai mat tron ngoai.
3. 1. 3. Mai nghién mat tron ngoai.
3. 1. 4. Mai siéu tinh xdc mat tron ngoai.
3. 1. 5. Ddnh bong mat tron ngoai.
3. 2. Gia cong mat tron trong (16).

3. 2. 1. Phan loai
3.2.2. Gia cong cdc mat tron trong bang khoan, khoét. doa.
3.2. 3. Tién 16.
3.2.4. Chuot 16
3.2.5. Mai l6.
- 3.2. 6. Mai nghién 16.
. 3.2.7.Khoén 16.
4. Gia cong mat xoan vit.
4. 1. Pac diém va phan loai
4. 2. Cac phuong phdp gia cong bé mat ren.
4.2. 1. Tién ren
4. 2. 2. Phay ren.
4. 2. 3. Gia cong ren bang tar6, ban ren. dau cit ren.
4.2.4. Ep ren. can ren

g sO cong nghé dé dam bao dat chat quﬁg bé mat gia cong

Trang
75
17
78
78
80
83

-
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83

33

86

86

88

88

92

92

04

95

99

09

101
102
102
102
102
103
106
111
113
116
117
118
120
120
120
128
132
134
135
135
135
136
144
145
147
149
150
153
154
155
155
160
162
164



4.2.5. Mairen '

4. 3. Cic phuong phdp gia cOng mat xoan vit truc vit.
4. 3. 1. Tién mat xodn vit cua truc vit.
4. 3. 2. Phay mat xoan vit.

qT33:

4. 4. Gia cong cic mat xoan khac.

4. 1. Phuong phdp uén.

4. 2. Phuong phdp phay.

4. 3. Mai 1anh xoan.
1a cong cac bé mat rang cua banh rang, banh vit.

5. 1. Khdi quat vé banh rang. banh vit.
. 1. Phan loai banh rang.
. 2. Bo chinh xdc.
. 3. Vat liéu cho banh rang.
. 4. Phoi banh rang
. 5. Nhiét luyén banh rang.
. 6. Yéu cau ky thuat khi ché€ tao banh rang.
. 7. Tinh c6ng nghé trong két cau.
. 8. Chuan dinh vi khi gia cong banh rang.
. 1. 9. Quy trinh cong nghé trude khi cat rang.
5. 2. Cac phuong phdp gia cong banh rang tru.

5. 2. 1. Cic phuong phép cat rang theo nguyén ly dinh hinh..
5. 2. 2. Cic phuong phdp cat rang theo nguyén ly bao hinh..
823
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4.
4.
5.G

SARCNSEAG AR AT ECARLAECA

3. Vé. vdt dau rang.
4. Cac phuong phap gia cong tinh bdnh rang tru.
5. 3. Gia cong banh rang con.
5. 3. 1. Gia cong banh rang c6n rang thang.
5. 3. 2. Gia cong banh rang con rang cong.
5. 3. 3. Gia cong tinh banh rang con.
5. 4. Gia cong banh vit.
5. 5. Kiém tra banh rang.
6. Gia cong cac mat dinh hinh.
6. . Khay quat.
0. 2. Gia cong cac mat dinh hinh tron xoay.
6. 3. Cic phuong phédp gia cong bé mat dinh hinh theo duong (gia cong
cac bé mat cam). ‘
6. 3. 1. Cdc phuong phéap gia cong bé mat lam viéc clia cam dia.
6. 3. 2. Céc phuong phdp gia cong bé mat lam viéc clia cam thung.
6. 3. 3. Cic phuong phép gia cong bé mat lam viéc ctia cam phang. cam
trén mat dau.
0. 4. Cic phuong phdp gia cong cac bé mat dinh hinh khong gian.
6. 4. 1. Phuong phédp chép hinh co khi bang mau.
6. 4. 2. Phuong phéap chép hinh bing cam phang.
6. 4. 3. Gia cong trén mdy CNC. .
Chuong sau. CAC PHUGNG PHAP GIA CONG KHONG CAT GOT.
I. Gia cong tinh bang bién dang déo.
I. . Ban chat cta cdc phuong phdp gia cong tinh bang bién dang deo
1. 2. Mot s6 phuong phip gia cong tinh bang bién dang deo thuong dung
2. Cac phuong phap gia cong unh bang dién vat ly va di¢n hoa hoc
2. 1. Phuong phip gia cong bang tia ltra dién.
2. 2. Phuong phép gia cong bang chi:m tia lade.
2.3. Gia cong bang siéu am.
2. 4. Phuong phap gia cong dién hda.

Trang

167
168
168
170
170
170
170
171
171
172
172
172
173
174
175
175
174
175
175
176
176
177
179
187
88
196
197
200
206
207
211

212
212
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214
214
228

233
230
237
238
239
240
240
240
243
248
249
250
253

255
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2. 5. Phuong phdp gia cong mai dién hoa. 257
Chuong bay. CAC PHUONG PHAP TO CHUC QUA TRINH CONG NGHE, 259
1. Mot so khdi niém vé t6 chiic qud trinh cong nghe. 259
2. Phan loai doi twong sian xuat 260)
3. Cong nghé dién hinh. 202
4. Cong nghé nhom. 26,5
4. 1. Phan nhom chi tiét gia cong. 265

4. 2. Lap quy trinh cong nghe nhom. 205

4. 3. Thiét ke cidc trang bi cong nghé nhém. 2006

5. Cong nghe 1o hop. 268
Chuong tam. THIET KE QUY TRINH CONG NGIE GIA CONG CAC CHI TTET MAY. 272
1. Y nghia ctia cong viéc chudn bj san xudt. 272
273

2. Trinh tu cdc budc khi thiét k& quy trinh cong nghé.
3. Mot s6 budc thiét ké co ban. 275

3. 1. Kiém tra tinh cong nghé trong két ciu chi tiét may. 275
3. 2. Xac dinh lwong du gia cong va phoi. 280
3. 3. Xic dinh cdc thong s6 cong nghé va van dé 161 uu hoa qua trinh cat got 293
3. 3. . Xdc dinh thong s6 cong nghé 203
3. 3. 2. T61 uu héa qua trinh cat got. 294
3. 4. Binh muc thoi gian va nang sudt, tinh todn kinh t€ va so sanh phuong
an cong nghé vé mat Kinh t€. 301
4. Thiét ké tr dong cdc quy trinh cong nghé gia cong chi tiét may. 304
4. 1. Khdi niém. 304
4. 2. Pac diém va nhitng nguyén tac chinh cuta yiéc thiét lap cic hé thong
thiét ké tr dong cac qua trinh cong nghé. 306
4. 3. Téng thé cau tric khi thiét ké cic qud trinh cong nghé. 307
4. 4. Mo hinh todan hoc khi thiét ké tr dong cic qua trinh cong nghé. 314
4.5 Tor uu hoa cac thong so. 320
4. 6. Chon trang b1 ky thuat khi thiét ké cdac qua trinh cong nghe bang

—~

phuong phdp giao tiép.
5. Chudn bi cong nghé gia cong trén may CNC.
5. 1. Pac diéni ciia may cong cu CNC.
5. 2. Cdc dang diéu khién.
5. 3. Lap trinh gia cong trén mdy CNC. , .
Chuong chin. CONG NGHE GIA CONG CAC CHI TIET DIEN HINIL.
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1. Quy trinh cong nghé ché tao cdc chi tiét dang hop. 377
1. 1. Nhitng yeu cdu ky thuat cha yéu khi ché tao cdc chi tiét dang hop. 78
. 2. Tinh cong nghé trong két cau cua chi tiét dang hop. 78

-~

3. Vat liéu va phoi dé ché tao céc chi tiét dang hop.
4. Quy trinh cong nghé gia cong chi tict dang hop.
5. Bién phap thuc hién cdc nguyeén cong chinh.

6. Kiém tra hop.

2. Quy trinh cong nghé ché tao cdc chi tiét dang cang.
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2. 1. Biéu kién ky thuat.
2. 2. Vat liéu va phoi. 9()
2. 3. Tinh cong nghé trong két cau cua cang. 00)
2. 4. Quy trinh cong nghé ché tao cdc chi tiet dang cang. 02
2. 5. Bién phap thuc hién cdc nguyen cong chinh. 300
2. 6. Kiém tra cdc chi tiét dang cang. 107
3. Quy trinh cong nghé ché tao céc chi tiét dang truc 307
3. 1. DBiéu kien ky thuat. ;:;Z

3. 2. Vat liéu va phoi diing dé ché tao cdc chi tiét dang truc.
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3. Tinh cong nghé trong ket ciu cua truc.
4. Quy trinh cong nghé che 1o cue chi nendang truc.
5. Bién phap thuc hién ciac nguyen cong chinh.
6. Kiem tra truc.
4. Quy trinh cong ngh¢ ché tao cic chi et dang bac.
4 1. biéu kien Ky thuat.
4. 1. Vat lieu va phor .
4. 3. Tinh cong nghe trong ket cau cua bac.
4. 4. Quy trinh cong nghe Khi gia cong bac.
4.5 Bién ph.iplhuc hién cac nguvén cong .
4. 6. Kiem tra cac chi uet dailg bac.
Chuong muvi. CONG NGHE LAP RAP.
1. Vai tro va nhiem vu cua cong nghé lap rip.
2. Cic mo lap va do chinh xic lap rap.
3. Céc phuong phdp lap rép.
3. 1. Phuong phdp lap lan hoan toan.
2. Phuong phap lap 1an khong hoan toan.
3. Phuong phap lap chon.
4. Phuong phap lap stra.
5. Phuong phip lap diéu chinh.
4. Cic hinh thue 16 chire lap rap.
I;
2.

ol '0d ol '

3.
3;
3.
3.

Lap rap co dinh.
Lap rap di dong.
3. Lap rap day chuyén
5. Thiét ké quy trinh cong nghé lap rép.
5. 1. Binh nghia
5.2. Nhimg tai liéu ban dau dé thiét ké quy trinh cong nghé lap rip.
5. 3. Trinh ur thiét k& quy trinh cong nghé lap rép.
5 4. Lap so do lapmp
6. Lap rap mot 0 moi IAp dién hinh.
6. 1. Lap rap moi IAp c6 dinh thido duoc.
6.2. Lap rap moi lap c6 dinh khong thdo duoc.
6. 3. Lap rap moi lap di dong.
6. 4. Lap rap bo truyén banh rang.
7. Kiém tra chat luong lap rap.
7. 1. Kiém tra chat lugng mai lap.
7. 2. Kiém tra chat luong san pham.
Tai lieu tham khao. '

Muc luc. ISt

4.
4.
4.

Frang
108
100
401
416
417
418
18
418
419
420
424
425
425
425
427
428
429
429
4130
43)
432
433
433
435
436
436
436
436
437
439

39
442

445
450
453
453

455
456

57
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CONG NGHE CHE TAO MAY THEO HUONG
UNG DUNG TIN HOC

Tac gia: PGS. TS. Nguyén Dac Loc

Chiu trdach nhiém xuét ban: PGS, TS. To Dang Hai.

Bién 1ap va stra ché ban  : Nguyén Di¢u Thuy

Trinh bay va ché ban : Nguyén Hoa Binh
VE bia : Huong Lan

Nha xuat ban Khoa hoc va Ky thuit
Ha Noi 2000

In 1500 cu6n kho 16 x 24 tai Xi nghiép in 19-8
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461



