Gido trinh: CONG NGHE CHE TAO MAY

Chuong 10
CONG NGHE LAP RAP CAC SAN PHAM CO KHI

10.1- KHAI NIEM VE CONG NGHE LAP RAP
10.1.1- Vi tri cia cong nghé lip rap

Mot san pham co khi do nhiéu chi tiét hop thanh. Sau khi céc chi tiét dugc gia
cong xong trong phan xudng co khi, ching ta phai lap ching lai v6i nhau dé tao thanh
mot san phdm hoan thién. Néu qud trinh gia cong co khi 1a giai doan chu yé&u cta qué
trinh san xuét thi qud trinh 1ap rdp 1a giai doan cudi cing cliia qud trinh sdn xuét dy.
Thuc vay, vi chi sau khi lap rap thanh san pham thi qud trinh san xuit méi c6 y nghia;
cac qua trinh tao phoi, gia cong co, nhiét luyén mai ¢ tac dung thuc.

Qua trinh 1ap rdp 1a mot qua trinh lao dong k¥ thuat phic tap. Mic do phic tap,
khoi luong 1ap rap lién quan chat ché dén qud trinh gia cong co vi gia cong cac chi tiét
cang chinh x4c thi 1ap rdp ching ciing s& nhanh, chon lap dé dang, it sira chita...

MG6i quan hé gitta khoi luong gia cong va lap rdp nhu sau:

- Trong san xuét hang khoi, khéi luong lao dong lap rap chiém 10 + 15%
khoi lugng gia cong co.

- Trong san xuat hang loat, khoi lugng lao dong lap rap chiém 20 + 35%
khéi luong gia cong co.

- Trong san xudt don chiéc, khoi lugng lao dong 1dp rdp chiém 30 + 45%
khoi lugng gia cong co.

Mat khéc, khoi luong lao dong 1ap rap ciing c6 quan hé mat thiét v6i qud trinh
thiét k€ san pham. Cong nghé 1ap rdp phai ddm bao nhiing yéu cau k§y thuat do thiét k&
dé ra, phai dat yéu cdu ctia cdc moi ghép, cac chubi kich thudc 1ap rap, chinh xdc vé
truyén dong. Boi vay, khi c6 ban thiét k& san pham hop ly vé két cau va su hinh thanh
chubi kich thudc thi giam dugc khoi lugng lao dong 1ap rép.

Quad trinh 14p rap khé thuc hién co khi hod, tu dong hod ma phan 16n phai lam
bing tay. Chat luong 1ap rap quyét dinh chat luong san pham. Trong nhiéu trudng hop,
giai doan gia cong co c6 chi tiét dat moi yéu cau k¥ thuat nhung cong nghé 1ap rap san
pham khong hop 1y thi chat luong clia san pham khong dat yéu c4u, anh hudng dén
tudi tho clia san pham.

Vi du nhu khi ldp u dong ciia mdy tién lén bdang mdy ma khong dam bdo do
dong tdm voi tadm truc chinh sé dnh huong dén do chinh xdc cua chi tiét khi gia cong
trén mady tién nhu bi con khi khong trung tdm theo phuong ngang, co dang yén ngua
khi khong tring tam theo phuong thdng ding.

T6m lai, nghién citu hop 1y hod cong nghé 1ap rap phai dugc quan triét tir giai
doan thiét k&€ san pham dén giai doan gia cong co khi dé san xuat ra nhitng san pham
c6 chit luong cao va gia thanh ha.
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10.1.2- Nhiém vu cua cong nghé lip rap

Nhiém vu chung cua cong nghé 1ap rdp la can ci vao yéu cau ky thuat cta ban
vé lap ma nghién cttu dé tim cac bién phdp vé t6 chiic va k§ thuat 1am sao dé thiét k&
quy trinh cong nghé 1ap rdp dat hai yéu céu:

- Ddm béo tinh nang k§ thuat clia san phdm theo yéu cdu nghiém thu.

- Nang cao nang sudt 1ap rap, ha gid thanh san pham.

* P dat duoc nhitng yéu ciu ndi trén can phai gidi quyét cdc nhiém vu sau:

- Nghién citu k§ yéu cau ky thuat ctia san pham.

- Phan biét do chinh x4c ctia cdc mdi lap va dic tinh 1am viéc clia chiing dé
trong qua trinh 1ap sai léch khong vuot qud giGi han cho phép.

- Nam vitng nguyén 1y hinh thanh chudi kich thudc lap rap, tir d6 c6 bién
phdp cong nghé lap, kiém tra, di€u chinh va cao sita nham thod man yéu cdu ky thuat
cua san pham.

- Can thuc hién quy trinh cong nghé 1ap theo mot trinh tu hgp 1y (tudn tu
hay song song) thong qua viéc thiét k& so d6 lap.

- Nam vitng cong nghé lap rap, st dung hop 1y céc trang bi, d6 gd, dung cu
do ki€ém, van chuyén... dé nang cao niang suat va chat luong 1ap rap.

10.2- CAC PHUONG PHAP LAP RAP
10.2.1- Phan loai cac moéi lap

Trong cong nghé lap rdp, yéu t6 duoc quan tam diu tién 1a thuc hién cdc moi
1ap ghép. Dua vao dac tinh clia n6, ngudi ta phan mdi 1ap thanh hai loai chinh:
- Moi ldp ¢ dinh: 1a moi lap ma vi tri tuong do6i gitta cdc chi tiét khong
déi. Méi 1ap co dinh duoc phan thanh hai loai nhu sau:
+ Moi lap c6 dinh thdo duoc: nhu mai lap ren, then, chém, chét...
+ M6i lap c6 dinh khong thio duoc: 1a cdc moi lap nhu dinh tan, han, ép
néng, ép nguoi va dan. Cac mai lap nay thuong gap trong vo tau thuy, mdy bay, ciu...
- M¢i ldp di déng: 12 moi 1ap ma cac chi tiét ¢6 kha nang chuyén dong
twong doi v6i nhau. M6i 1ap di dong ciing dugc phan thanh hai loai nhu sau:
+ Moi lap di dong thdo duoc: nhu khép xoay, khdp truot, khép lan,
piston - xylanh...
+ M6i lap co dinh khong thdo dugc: nhu khép xoan, 6 bi dd chan...

10.2.2- Khai niém vé dé chinh xac lap rap

Ciing nhu qué trinh gia cong co, qud trinh 1ap rdp ciing c6 kha nang xudt hién
céc sai léch nhu sai léch vé vi tri cdc cum lap, cdc chi tiét lap, cdc moi lap 1am chiing
khong thoa man dugc nhiing yéu cdu clia ban v& 1dp san pham.

Dam bao do chinh xdc 1ap rdp nghia 1a phai dat duoc ba yéu cau sau:

- Khi cdc chi tiét mdy duoc dem lap ghép vé6i nhau, giita chiing sé hinh

LUU PUC BINH - Bo mén Ché tao may - Khoa Co khi - Truong Pai hoc Bach khoa
179



Gido trinh: CONG NGHE CHE TAO MAY

thanh mai 1ap (co dinh hay di dong). Ta phai dam bao tinh chat cta timg mo6i lap do
theo yéu cau cua thiét ké.

- Cac moi 1ap ghép lién ti€p tao thanh chudi kich thudc, c6 thé 1a chudi kich
thu6c duong thang, chudi kich thuéc mat phang, chudi kich thuéc khong gian hay
chudi géc tuy theo yéu cdu thi€t k&, dé khi lam viéc cac chi tiét chiu luc ma van dam
bdo moéi quan hé giita ciac khau vé6i nhau, khong thay déi vi tri tuong d6i cia chiing
nghia 1a tinh niang ctia mdy duoc 6n dinh.

- Sau mot thoi gian lam viéc, & cdc mdi lap di dong, cdc bé mat ti€p xdc
giita céc chi ti€t s& bi mon 1am tang dan khe ho, thay déi vi tri ciia cdc chi tiét va bo
phan mdy. Cho nén, cong nghé lip rap can tim cdch giam khe hd ban ddu va c6 kha
nang hiéu chinh vi tri ctia chi ti€t va bo phan mdy khi bi mai mon, nham nang cao thoi
gian va hiéu qua str dung thiét bi.

10.2.3- Cac phuong phap lap rap

Dé dam bao do chinh xdc 1dp rdp, cdc nha mdy co khi thudng sir dung 1 trong 5
phuong phap lap rdp sau day. Viéc chon phuong phép lap rdp nao 1a tliy theo dang san
xudt, tinh chét san pham va do chinh xdc ma nha mdy c6 kha nang thuc hién.

a) Phuong phap lap 1an hoan toan

Néu ta 14y bat ¢t mot chi tiét nao d6 dem lap vao vi tri clia nd trong cum hay
san pham 1dp ma khong phai stra chita, diéu chinh vAn dam bdo moi tinh chat 1ap rdp
clia n6 theo yéu cau thiét k&, thi ta goi d6 1a phuong phdp lap 14n hoan toan.

Phuong phap nay don gian, nang suit cao, khong doi hoi trinh do cong nhan
cao, dé dang xay dung nhitng dinh mtc k¥ thuat, k& hoach lap 6n dinh, c6 kha nang tu
dong hod va co khi hoé qud trinh 1ap, thuan tién cho qua trinh sira chita thay thé.

Tuy nhién, dé thuc hién phuwong phdp nay hoan toan phu thuéc vao do chinh
xdc gia cong cdc chi tiét lap, so khdu trong chuoi kich thudc lap va dung sai khdu
khép kin trong qua trinh lap.

Nhu ta da biét, dung sai ché tao cac khau thanh phan duoc tinh theo cong thic:

TZ
n—1
trong d6, T, dung sai ché tao ctia cac khau thanh phan.

ct

Ts: dung sai cua khau khép kin.
N: s6 khau trong chudi kich thude lap.

R6 rang thay rang, khi dung sai ctia khau khép kin cao (T, nho) va s6 khau
trong chudi kich thudc nhiéu thi viéc thuc hién phuong phap nay 1a rat khé khin, tham
chi khong thuc hién duoc hoac c6 thuc hién duoc thi gia thanh cling sé rét cao, ty 1&
phé& pham 16n vi doi hoi phai ché tao céc chi tiét rat chinh xac.

Vi vay, phuong phép lap 14n hoan toan chi thich hop ddi véi dang san xuat hang
loat 16n va hang khoi, san pham da dugc tiéu chuin hoa.
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b) Phuong phap lip 1an khong hoan toan

Vi diéu kién va pham vi ting dung clia phuong phép lap 1an hoan toan trong
nhiéu trudong hop bi han ché nén ta phai dung phuong phdp lap 14n khong hoan toan.

Thuc chit cia phuong phap nay 1a cho phép ching ta mé rong pham vi dung sai
cuia cac khau thanh phan dé ché tao dé hon, song khi lap thi ta phai tim cach thuc hién
dé dat yéu cdu k¥ thuat chia khau khép kin nhu thiét k& da cho.

* Gia s, ta ¢6 3 khau lap véi nhau theo yéu cdu nhu sau:

A +A,-Ay=0.

Giai chubi kich thudc trén véi gid thiét dung sai cac khau thanh phan bang nhau, nghia
la dung sai ch€ tao Ty, = Tx,.

N T N T - Néu dung phuong phép lap
/Ji\( " /T\( * lan hoan toan thi dung sai cdc khau
[ Pmv| . N
A, [~ : o A, [~ T thanh phan la: . .
| i Ty =Ty, =20 =44
/B(TAA MTIR TR T
Ap i< : =i nhu vay, khi T, kha bé thi viéc ché
- > tao cac khau thanh phan véi dung

Hinh 10.1- Phuong phdp ldp ldn hoan toan sai Ty, Tay la rat kho, nang sudt

thap, gia thanh ché tao cao va phé

| | - Néu ta ding phuong phdp lap

: lan khong hoan toan thi cho phép
! : tang T,,, T, lén gdp nhiéu lan
' thanh T’,,, T",,. Khi lap phai chiu

! mot s6 phin tram phé& phdm nhat
@ H »| . 1., P N A
I dinh vi kich thudc thuc thuong phan
| ’ A
- i > bo theo quy luat tap trung nhiéu vao

< »
¢

trung tdm dung sai nén cé mot so
Hinh 10.2- Phitong phdp ldp ldn khong hoan toan chi tiét khong ding quy cdch va lap
khong vira.

S6 phan tram phé& phdm phu thudc vao quy luat phan bé ctia dudng cong xdc
sudt va quan hé gitta s6 khau trong chudi. S6 khau nhiéu thi T’,, c¢6 thé bu trir cho
nhau khong ting ty 1& phan tram phé€ pham cho cdc khau theo ty 1&. Do d6, phuong
phdp nay thuong ap dung cho san pham lap c¢6 do chinh xéc cao va s6 khau nhiéu.

¢) Phuong phap lap chon

Ban chat clia phuong phdp lap chon 1a cho phép mé rong dung sai ché tao cla

cac chi tiét. Sau khi ché tao xong, chi ti€t dugc phan thanh tirng nhém cé dung sai nho

hon, sau d6 tién hanh 1ap cdc chi tiét trong cac nhom tuong tng v6i nhau. Nhu vay, doi
v6i tiing nhém, viéc 1ap rdp duoc thuc hién theo phuong phép lap 14n hoan toan.
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Lap chon c6 thé tién hanh theo hai cach:

* Chon lap tung chiéc: Ta do kich thudc clia mot chi tiét, roi can ci vao yéu
cau clia moi 1ap dé xac dinh khe hd hodc do doi can thiét. Tix do, ta do va chon ra chi
ti€t 1ap ph hop véi kich thuée da xdc dinh & trén.

Nhugc diém cua céch nay 1a mat nhiéu thoi gian do, tinh todn va Iwa chon
chi ti€t pht hop v6i moi 1ap. Vi vay, niang sudt rat thap, chi phi 1ap rap tang.

* Chon ldp theo nhém: Trong quad trinh 1ap rép, ta ti€n hanh phan nhém céc chi
ti€t 1ap. Sau d6 thuc hién qué trinh 1ap rép cac chi tiét theo nhém tuong tGng.

Vi du: Khi lap ghép piston véi xylanh cua dong co dot trong. Vi dung sai
kich thudc xylanh (16) la T ,, ciia truc (piston) la Ty, khi ldp phdi ddm bdo khe ho la A.
Néu ta tang dung sai ché'tao cho cdc chi tiét bi bao va chi tiét bao lén n ldn thi:

TO,=nTy TOp=n.T,
Sau khi ché'tao, ta phan cdc chi tiét gia cong ra n nhém va thuc hién qud trinh ldp rdp
cdc sdn phdm theo nhém sé thod man yéu cdu ky thudt ciia moi lap. Nhu vdy, viéc ldp
rdp trong timg nhém duoc thuc hién theo phiuong phdp ldp ldn hoan toan.

Céch chon lap theo nhém cho kha niang nang cao dugc nang suét qud trinh gia
cong, giam dugc gia thanh ch€ tao san phadm. Phuong phap lip chon nay thudng ting
dung trong cong nghé ché tao cic bo doi ¢6 yéu cau dung sai ctia moi lap khat khe
(nhu bo doi bom cao ap, van trugt thuy luc... ¢6 khe hd lam viéc tir 1 + 3 pum).

Tuy nhién, phuong phap chon ldp theo nhdm cdn mot s6 ton tai nhu:

- Phai thém chi phi cho viéc kiém tra va phan nhém chi tiét, déng thoi phai
c6 bién phap bao quan tot, tranh nham 1an gitta cac nhom.

- Thudng s6 chi tiét trong moi nhém cua chi tiét bao va bi bao khong bing
nhau nén xay ra hién tuong thira va thi€u cdc chi tié€t 1ap ctia nhém nay hay nhém
khac. Trong trudng hop nay phai tinh dén viéc diéu chinh dudng cong phan bo dé cho
céc dudng cong phan b6 dong dang nhau bang cich diéu chinh mdy.

Ngoai viéc phan nhém theo kich thuéc lap, d6i vdi chi tiét ¢ chuyén dong tinh
tién khit hoi véi téc do cao (piston, con truot, bién) can phai phan nhém theo trong
luong nham tranh hién tugng mat can bang trong qua trinh 1am viéc, giam rung dong.

d) Phuong phap lap sua

Dé gia cong céc chi tiét (khau thanh phan) duoc dé dang nham giam gi4 thanh
ché tao, nguoi ta tang dung sai cac khau thanh phan tu T,, T, ... T, thanh T°|, T?,... T",.
Viéc dam bao dung sai ctia khau khép kin T, s€ duoc thuc hién trong qua trinh lap rap,
nghia 1a b6t di & mot khau nao do trong chudi kich thude, goi 1a khau boi thudng.

I I A A Chd y rang, khong dugc chon khau bdi thuong Ia

v Ax y A1y B, khau chung cta hai chudi kich thudc lién két. Nhu hinh

Ky # A, # B, |B, bén, khong dugc phép chon khau A, = B; lam khau boi

VA“ {} At B, thudng vi khi cao stra dé€ thoa man chudi A thi khong
Li y lam thoa man chubi B.
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Vi du nhu khi ldp hé dan truot:

Tacd: A, - A, -Ar=0

Khi ché tao, ta m& rong dung
sai cdc khau thanh phan A, A, dé dé
gia cong.

Khi 1ip, ta phdi dam bao dac

77T

tinh mai 1ap 1a khe hd A, bang céch
chon khau thanh phan A, lam khau
boéi thudng dé cao b6t di mot 16p
, ~ luong du cho dam bao yéu cau khe
Hinh 10.3- Ldp hé dan truot bang cao sita hé clia moi lap.

Mot van dé can quan tam 12 phai chon khau béi thuong thé nao dé luong du cao
stra vira du, khong qud nhiéu (t6n cong stra chita, tang chi phi, gidm nang suat) hoac
qua it (hut kich thudc). Muon vay, viéc bd tri tam dung sai khau boi thuong doi véi
kich thuéc danh nghia ctia né sao cho chi ti€t dugc chon lam khau boi thuong c6 16p
kim loai d€ cao stra 12 it nhat ma van dat duoc do chinh x4c ctia khau khép kin.

* Cdch tinh luong du, diéu chinh vi tri cia tdm dung sai khdu boi thuong da
mo rong nhu sau:

Néu ta goi luong diéu chinh 1a AK va gia sir ta ¢6 chudi kich thude 1ap rap
la: A, + A, - A, = 0 thi ddm bao duoc yéu c4u k§y thuat cia méi lap.
Véi: T, Tas 12 dung sai cua kich thuée A,, A, ban dau.
T’ 1, T s, 12 dung sai mé& rong cua kich thuée A, A,.
Aar, Ay, 12 toa d tam dung sai cua cac khau A, A,.
A’ 51, A 4y 12 toa dO tdm dung sai m& rong cua cac khau A, A,.
Khi ch€ tao, ta mé& rong

A dung sai dé dé gia cong, nhung

7] AL j 7 EE{ lap ,phéi’ dﬁmAl béog FiunAg sai

Ang | > Any au khép kin khong doi. Vay, ta

™ A | phai giit can trén hodc dudi mién

- g dung sai da moé rong cuia mot

Z % | khau 1a khong ddi va diéu chinh

A’ a1 Ao can dudi hoac trén cua khau kia

B =  Avmex j‘ sao cho moi lap van c6 khe hé

) 2 - A, khong déi. Luong didu
chinh d6 1a AK.

< Aamax ~ K O day, ta chon khau A, 1a

s khau boi thudng va giit can dudi

Hinh 10.4- So dd bo'tri dung sai dé tinh AK cua khau A, khong doi, sau d6

di€u chinh can trén khau A,.
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Vay, ta c6 lugng di€u chinh:

' 1

Amax

T T
AK = 2A‘ +A', +A, +A'A2+—2AZ -A

trong do, A

Amax

T T
:ﬁ+AA1+AA+AA2+%

T T
suy ra; AK = (A" +A" )= (AL, +A,, )+( 2AA —%j
bat: Ty = T’sa - Tan, 12 sai léch gitta dung sai khau khép kin khi m& rong va
dung sai khau khép kin khi chua mé& rong cua cac khau thanh phan. Ta c6:

T
AK = 7K+(A'Al +A'A2)_(AA1 +AA2)

Qua day, ta c6 thé suy rong ra la: C4c toa do tam dung sai & cong thic trén ¢
thé Lam cho gi4 tri A, ting hodc giam. Néu né 1am cho khau khép kin tang thi mang
ddu (+) va lam cho khau khép kin giam thi mang ddu (-). Vay, cong thic xac dinh
lugng diéu chinh sé la:

AK =T7K"‘(iA'miA'Az)_(i An iAAz)

Cong thitc trén 1a xét cho chudi 3 khau, néu chudi ¢6 nhi€u khau thi cong thiic
tong quat dé tinh lugng diéu chinh sg Ia:
T m n-1 m n-1
2 i=1 i=m+1 i=1 i=m+1
trong d6, m: s6 khau tang.
n: tong s6 khau cta chudi.

e) Phuong phap lap diéu chinh

Phuong phép 1ap diéu chinh vé co ban giong phuong phdp lap stra, nghia 1a do
chinh x4c ctia khau khép kin dat duoc nho thay déi gid tri cia khau bdi thuong.

Nhung diém khac nhau 13 phuong phdp nay khong phai 14y di mot 16p kim loai
ctia khau boi thudng ma 1a diéu chinh vi tri khau béi thudng hoic thay doi kich thudc
khac nhau cua khau béi thudong dé€ dam bao do chinh xdc ctia khau khép kin. Nhu vay,
khau béi thudng c6 thé ¢6 dinh nhu bac, vong dém... hay ¢6 thé dich chuyén dugc nhu
chém, bac dan hoi, ndi truc dan hoi, banh 1éch tam, écu diéu chinh...

Tl yéu cdu ctia mai lip, ta c¢6 thé tinh ra gid tri phai diéu chinh & khau boi
thuong theo dung sai ctia cac khau thanh phan da md& rong va dung sai khau khép kin.

Phuong phdp di€u chinh dugc dung nhi€u trong truong hgp chubi kich thude c6
nhiéu khau, trong dé khau khép kin doi hdi chinh x4ac cao nhung khi ché tao cac khau
thanh phan thi khong can cao lam. Cudi ciing sai s6 cic khau duoc don vao khau boi
thuong. Phuong phép nay c6 kha nang phuc hdi do chinh xdc ctia méi 1ap sau thoi gian
lam viéc va thuan tién trong stra chita thiét bi.
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10.3- CAC HINH THUC TO CHUC LAP RAP

Viéc chon hinh thic t6 chic 1ap rdp san phdm phu thuoc vao nhiéu yéu t¢ nhu:
- Dang san xuat.
- Tinh chat san pham: phiic tap hay don gian, ning hay nhe.
- Do chinh xédc dat duoc clia cac chi tiét lap.
- Tinh ch&t méi 1dp va phuong phép lap.
Can ctf vao trang thai va vi tri ctia d6i tuong 1ap, ngudi ta phan thanh:
- Lap rdp c6 dinh.
- Lap rap di dong.

10.3.1- Lap rap co dinh

Lap rdp co dinh 12 hinh thic t6 chitc 1ap rdp ma moi cong viéc lap dugc thuc
hién tai mot hodc mot so dia diém. Céc chi ti€t 1dp, cum hay bo phan duoc van chuyén
t6i dia diém lap.

Lap rép ¢6 dinh con duoc phan thanh Iap rép c¢6 dinh tap trung va phan tan.

a) Lap rap co dinh tap trung

La hinh thic t6 chic 1dp rdp ma d6i twong lap duoc hoan thanh tai mot vi tri
nhat dinh do mot cong nhan hoac mot nhom cong nhan cung thuc hién.

Hinh thic 1ap rdp c6 dinh tap trung doi hoi dién tich mat bang lam viéc 16n, doi
hoi thg ¢6 trinh do va tinh van nang cao, dong thoi c6 chu ky lap rdp mot san pham
16n, nang suat thap. Do d6, hinh thiic nay thuong dung khi 1ap rap cac loai mdy hang
nang nhu may cén, mdy hoi nudc, tau thiy; 1ap nhitng san phdm don gidn, s6 nguyén
cong it trong san xuat don chiéc, loat nho...

b) Lap rap co dinh phan tan

Hinh thitc 1p rap nay thich hop vé6i nhitng san pham phic tap, c6 thé chia thanh
nhiéu bo phan lap rdp, thuc hién & nhiéu néi doc 1ap. Sau d6 mdi tién hanh lap cdc bo
phan lai thanh san phdm & mot dia diém nhat dinh.

So véi hinh thiic 1ap rép c6 dinh tap trung, hinh thic nay cho nang suét cao hon,
khong doi hdi trinh do tay nghé va tinh van nang ctia cong nhan cao. Do d6, ha duoc
gid thanh ché tao san pham.

Néu san lugng cang 16n thi c6 thé cang phan nho san pham lap thanh nhiéu bo
phan va cum. M®i vi tri 1ap chi c6 s6 nguyén cong nhét dinh, cong nhan lap rap duoc
chuyén mon hod cao theo nguyén cong. Vi vay, hinh thiic nay thuong dung trong san
xuat dang trung binh.

10.3.2- Lap rap di dong
Trong hinh thitc 1dp rdp di dong doi twong lap duoc di chuyén tir vi tri ndy sang

vi tri khdc phit hop véi quy trinh cong nghé 1ap rap. Tai méi vi tri 1ap, d6i tuong duoc
thuc hién mot hoac mdt s6 nguyén cong nhat dinh.
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Theo tinh chét di dong ctia doi twong 1ap rdp, ngudi ta phan thanh:
a) Lap rap di dong tu do

Day 14 hinh thifc t6 chitc 1dp rap ma tai méi vi tri lap duoc thuc hién hoan chinh
mot nguyén cong lap rdp xac dinh, sau dé doi tuong 1ap méi duoc di chuyén t6i vi tri
1ap ti€p theo cua quy trinh cong nghé 1dp chit khong theo nhip cta chu ky lap. Su di
chuyén ctia doi tuong lap duoc thuc hién bing cdc phuong tién nhu xe ddy, can truc...

b) Lap rap di dong cuong bic

Day Ia hinh thiic t6 chitc 1ap rdp ma qud trinh di dong ctia doi tuong lap dugc
diéu khién thong nhat, phut hop vdi nhip do cua chu ky 1ap nhd cdc thiét bi nhu: bang
chuyén, xich tai, xe ray, ban quay...

Theo hinh thic di dong, nguoi ta chia lap rdp di dong cudng biic ra hai dang:

- Lap rap di dong cuéng biic lién tuc: doi tugng 1ap duge di chuyén lién tuc
va cong nhan thuc hién cic thao tac lap trong khi d6i tuong 1dp chuyén dong lién tuc.
Boi vay trong hinh thitc ndy, cin phai xdc dinh van toc chuyén dong clia doi tugng lap
hop 1y dé dam bao yéu cau cta chat luong l1ap va hoan thanh nguyén cong lap thoa
man chu ky 1ap.

- Ldp rdp di dong cuéng biic gidn doan: 1a hinh thitc 1ap ma doi twong lap
dugc dang lai & cdc vi trf 1dp dé cong nhan thuc hién cdc nguyén cong lap rdp trong
khoang thoi gian xac dinh, sau d6 d6i tuong lap di chuyén dén vi tri 1ap tiép theo. Téng
thoi gian dimg lai & céc vi tri 1ap va di chuyén tuong tng vé6i thoi gian nhip san xuat.

Lap rap di dong cudng biic lién tuc ¢4 nang suat cao hon nhung do chinh xac lai
thap hon so véi lap rdp di dong cudng bic gidn doan vi trong qud trinh 1ap va kiém tra
chét luong bi anh hudng bdi chan dong clia co cdu van chuyén. Do d6, dé dat dugc do
chinh xdc va nang suét 1ap rdp thi dung hinh thiic 1ap rap di dong cudng biic gidn doan.

10.3.3- Lap rap day chuyén

Hinh thic 1ap rap day chuyén la hinh thic lap, trong d6 san pham ldp duogc thuc
hién mot cach lién tuc qua céc vi tri 1ap trong mot khoang thoi gian xdc dinh. O day,
céc san pham lap di dong cudng biic gidn doan hay di dong cudng biic lién tuc.

Lap rdp day chuyén l1a co s tién t6i tv dong hod qua trinh 1ap rap.

Pé thuc hién ldp rdap ddy chuyén cdn cé nhitng diéu kién sau:

- Céc chi tiét lap phai thoa man diéu kién 1ap 14n hoan toan, loai trir viéc stra
chita, diéu chinh tai cdc vi tri 1ap cta day chuyén.

- Can phai phan chia thanh qué trinh lap rdp thanh cdc nguyén cong sao cho
thoi gian thuc hién gan bang nhau hoic boi s6 cua nhau, dam bao su déng bo cua cic
nguyén cong va nhip san xuat dé day chuyén lam viéc lién tuc va 6n dinh.

- Can xdc dinh chinh xdc s6 luong cong nhan ¢6 trinh do tay nghé phi hop
vGi tinh chét 1ap & cdc vi tri nguyén cong 1dp, lua chon trang thiét bi, d6 gd, cdc dung
cu phtt hop va cén thiét cho mdi nguyén cong.

LUU PUC BINH - Bo mén Ché tao may - Khoa Co khi - Truong Pai hoc Bach khoa
186



Gido trinh: CONG NGHE CHE TAO MAY

- Phai dam bao cung cap diy du va kip thoi t6i chd lam viéc cédc chi tiét,
cum hay bo phan phuc vu cho qud trinh lap rdp dé day chuyén Iam viéc lién tuc.

Thiét k€ quy trinh cong nghé 1ap rép theo day chuyén doi hoi khéi lugng tinh
toan 16n, ti mi va chinh xdc tiy theo quy mo san xudt, mic do phic tap cua nhiing
dong tac lap va diéu kién cong nghé lap rap.

Cong nghé lap rap theo ddy chuyén cé cdc uu diém sau:

- Cong nhan lap rap dugc chuyén mon hod cao, sit dung hop 1y, do do, giam
dugc thoi gian lap rap.

- Mt bang lap rap gon, md rong dugc kha nang cuia phan xudng.

- Nang cao duoc nang sudt, giam phi tén nén gid thanh san pham ha.

10.4- THIET KE QUY TRINH CONG NGHE LAP RAP
10.4.1- Khai niém va dinh nghia

Noi dung ctia quy trinh cong nghé lap rdp 1a xdc dinh trinh tu va phuong phép
1p rép céc chi ti€t mdy d€ tao thanh san phdm, thoa man cdc diéu kién ky thuat dé ra
mot cach kinh t€ nhat.

Qua trinh 1ap rdp san pham ciing dugc chia thanh:

- Nguyén cong ldp rdp: 1a mot phan ciia qua trinh lap, dugc hoan thanh doi
v6i mot bo phan hay san pham tai mot chd lam viéc nhat dinh do mot hay mot nhém
cong nhan thuc hién mot cach lién tuc.

Vi du: Lap banh rang, banh da lén truc hay lap rap mdy...
- Bude ldp rdp: 1a mot phan ciia nguyén cong, duge quy dinh boi su khong
thay déi vi tri dung cu lap.
Vi du: Lap banh dai 1én truc gém cdc budc sau:
+ Cao stra va lap then lén truc.
+ Lap banh dai.
+ Lap vit ham.

- Pong tdc: 1a thao tac clia cong nhan dé thuc hién cong viéc lap rap.

Vi du: LAy chi tiét lap, dat vao vi tri 1dp, kiém tra chat luong méi lap...

10.4.2- Nhitng tai liéu ban dau dé thiét ké quy trinh cong nghé lap rap

Pé thiét k& quy trinh cong nghé 1ap cin c¢6 cdc tai liéu chinh sau:

- Ban v& lap chung toan san phdm hay bo phan véi ddy du yéu cau k§ thuat.

- Ban thong ké chi tiét 1ap cua bo phan hay san phdm vé6i ddy du s6 luong,
quy cach, ching loai ctia ching.

- Thuyét minh vé dic tinh clia san phdm, cdc yéu ciu k§ thuat nghiém thu,
nhitng yéu ciu dac biét trong lap rp si dung.

- San luong va mitc do 6n dinh clia san pham.

- Kha nang vé thiét bi, dung cu, d6 ga lap; kha nang ky thuat cta xi nghiép.
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10.4.3- Trinh tu thiét ké quy tinh cong nghé lap rap

Thiét k€ quy trinh cong nghé 1ap rdp can thuc hién céc cong viéc theo trinh tu:

- Nghién cttu ban v& lap chung san pham, kiém tra tinh cong nghé trong lap
rap. Giai cac chudi kich thudc 1ap rdp néu can sira doi tinh cong nghé cua két cau.

- Chon phuong phdp lap rap.

- Lap so d6 lap rap.

- Chon hinh thic t6 chiic 1ap rdp, 1ap quy trinh cong nghé 1ap rap.

- Xac dinh noi dung, cong viéc cho ting nguyén cong va budc lap rap.

- Xac dinh diéu kién k§ thuat cho cac moi lap, bo phan hay cum lap.

- Chon dung cu, do g4, trang bi cho cdc nguyén cong lap rap hay kiém tra.

- Xac dinh chi tiéu ky thuat, thoi gian cho tiing nguyén cong. Tinh toan va
so sanh cdc phuong an 1ap vé€ mait kinh t€,

- X4c dinh thiét bi va hinh thitc van chuyén qua céc nguyén cong.

- Xay dung nhiing tai liéu cin thiét: ban vé, so d6 lap, thong ké dung cu,
huéng déan cdch lap, kiém tra...

10.4.4- Lap so do lap rap

Mot san pham c6 nhiéu bo phan, méi bo phan c¢6 nhiéu cum, mdi cum c6 thé ¢
nhiéu nhém, méi nhém gém nhiéu chi ti€t hop thanh. Ta c6 thé goi cdc phan chia nho
d6 1a mot don vi 1dp (c6 thé 1a bo phan, cum hay nhém).

Trong cdc chi ti€t ciia mot don vi 1ap, ta chon mot chi tiét ma trong qua trinh 1ap
céc chi tiét khéc sé 1ap 1én né. Chi ti€t nay goi 1a chi tiét co so.

Tu day, ta tién hanh xay dung so d6 lap. Trong s6 cdc chi tiét cia mot don vi
1dp, ta tim chi tiét co s&, roi 1ap cdc chi tiét khac 1én chi tiét co s& theo mot thit tu xac
dinh. No6i chung, cédc chi tiét 1ap v6i nhau thanh nhém, cdc nhém lap véi nhau thanh
cum, cdc cum lap véi nhau thanh bo phan, cic bo phan lap v6i nhau thanh san pham.
Nhung ciing c6 thé c6 nhing chi tiét 1ap truc tiép Ién cum, 1én bo phan hoic san pham,
c6 nhitng nhém lap truc tiép 1én bo phan hodc san pham, ¢6 nhitng cum lip truc tiép
lén san pham...

Khi ldp so doé ldp cdn chii y cdc vdn dé sau.:

- Méi don vi lap khong nén chénh léch qua 16n vé trong lugng, khuon kho,
kich thuéc, s6 luong chi tiét. Lam dugc nhu vay, dinh mic lao dong ctia céac don vi lp
s€ gan bang nhau, tao diéu kién ting nang suat va tinh dong bo khi lap rap day chuyén.

- Chon don vi ldp sao cho khi lap rap thuan tién nhat. S6 chi tiét 1ap truc ti€p
lén chi ti€t co s& cang it cang tot. Thiét k& quy trinh 1ap rap hop 1y s& tranh dugc viéc
thdo ra, 1ap vao nhiéu lan trong qua trinh lap.

- Bo phan nao céan ki€m tra khi lap rdp nén tach thanh don vi lap riéng dé
kiém tra dé dang va thuan tién.
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