Trudng dai hoc su pham ky thuat TP. H6 Chi Minh

Chuong 4
CONG NGHE LAP RAP CAC SAN PHAM CG KHI.

4.4 Khai niém vé cong nghé 1ap rap
4.1.1 Vi tri ctia cong nghé lap rap

Mot sdn phdm cd khi do nhiéu chi ti€t hgp thanh. Nhitng chi ti€t miy di dugc gia
cong dat chat lugng & phan xudng co khi sé dugc 14p thanh cdc bo phan hay thiét bi hoan
chinh. N€u qué trinh gia cong co khi 1a giai doan chli y€u clia qué trinh sdn xuit, thi qué
trinh 13p rdp 12 giai doan cudi cling clia qud trinh sdn xut 4y. Vi sau qua trinh 1ip rdp, sdn
phdm dat dudc chd't lugng yéu cau va van hanh 6n dinh, thi qué trinh sdn xuit &y méi c6 y
nghia, cic sin pham cd khi mdi c6 tac dung thi€t thyc cho nén kinh t&€ qudc dan.

Qué trinh 1dp rdp 12 mot qua trinh lao dong k§ thult phitc tap. Mitc do phiic tap,
ciing nhu khéi lugng 1dp rap c6 lién quan chit ché tdi qué trinh cong nghé gia cong co va
cd qud trinh thi€t k& sin phdm. Gia cdng co cdc chi ti€t mdy c6 do chinh x4c cao, thi lip
rap ching cing nhanh, gidm dugc thdi gian stra chita diéu chinh. M&i quan hé giita khdi
lugng gia cong va ldp rdp nhu sau :

Trong dang sdn xuit hang khdi, khoi lugng lao dong 1dp rdp chi€m tir 10 —15% khoi
lugng lao dong gia cong cd. Trong san xudt hang loat : 20-35% va trong sdn xuat don
chi€c khodng 30-45% khoi lugng lao dong gia cong cd khi.

Mit khic, khdi lugng lao dong 13p rdp cling c6 quan hé mat thi€t véi qud trinh thiét
k& san pham. Cong nghé 1ip rdp phdi ddm bdo nhitng yéu ciu k§ thuat khi nghiém thu do
ban thi€t k& dé ra, phadi dat yéu ciu clia cic mdi ghép, cdc chudi kich thudc ldp rap dat
chinh xdc vé truyén dong. BSi vay, khi c6 ban thi€t k& san pham hop 1y vé k&t cau va sy
hinh thanh chudi kich thudc thi gidm dugc khoi lugng lao dong 1dp rdp.

Tém lai khdi lugng 1dp rdp 13 khiu co ban quyét dinh chat lugng clia sin phim.
Trong nhiéu trudng hop, giai doan gia cong c6 chi ti€t dat moi diéu kién k§ thudt nhung
cong nghé 1dp rdp san phadm khong hgp 1y thi chat lugng clia sdn pham khong nhitng
khong dat dugc diéu kién ki thudt nghiém thu, ma con dnh hudng tdi ca tudi tho clia sdn
phim.

Vidu : Khi lip rdp u dong clia mdy tién khong ddm bdo do trung tAm ctia u dong v6i
tdm truc chinh, s& dnh hudng t6i do chinh xdc cla chi ti€t gia cong khi dinh vi bing chdng
tdm hai ddu, hay gd trén mam cip va chong tAm. Sai léch khong tring tAm theo phudng
ngang khi tién, chi ti€t bi con, sai Iéch theo phuong thing ding sé& giy cho chi ti€t bi dang
yén ngua.

Lip rdp truc banh ring khong song song, lam cho cdc banh ring in khép khong tét,
truyén dong giy ti€ng On, tudi tho thap ...
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Vi vay, nghién cttu hdp 1y hod cong nghé 1ip rdp phai dudc qudn triét tir giai doan
gia cong cd khi, d€ sin xui't ra nhitng sdn phdm c6 chat lugng cao va gia thanh ha.

4.1.2 Nhiém vu ctia cong nghé 1ip rap.

Nhiém vu clia cong nghé 1dp rdp 1a cin ¢ vao nhitng diéu kién k§ thuit cia bin vé
14p s&n phaAm ma thi€t k&€ quy trinh cong nghé 1dp rdp hdp ly, tim cdc bién phap k¥ thuat
va t8 chifc 1ip rdp nhim thda min hai yéu ciu sau:

- P4dm bdo tinh ning k§ thuit clia sin phidm, theo yéu cau nghiém thu.

- Nang cao ning suit 1ip rdp, ha gia thanh sdn phadm.

Pé& dat dugc nhitng yéu cau néi trén can phai gidi quyét cac nhiém vu sau :

1. Nghién cttu k§ yéu cau ky thuét cia sin phdm, phan biét do chinh x4c clia cic
mdi 1dp va dic tinh 1am viéc cia ching dé€ trong qué trinh ldp, sai 1éch khong vudt qua
giéi han cho phép. Nim vitng nguyén ly hinh thanh chudi kich thudc ldp réap, tir d6 c6 bién
phdp cong nghé 1ip, kiém tra, diu chinh va cao sita nhiim thod min yéu ciu k¥ thuat cda
san pham. B&i vy, ngudi tho 13p rap phai cé ki€n thic tdng hdp vé cong nghé 1dp rap va
trinh do tay nghé nh4t dinh dé thuc hién nhitng noi dung co ban ctia cong nghé 1dp rap .

Vi du : Thyc hién cum 1dp ghép (hinh 4-1). Sau khi gia cdng cd c6 cdc chi ti€t ldp
rdp sau : bac (4) c6 cdc vai A, Az ; than hop (1) c6 kich thdoc Ay ; banh rang (3) c6 kich
thuéc A,. Khi 1ip rdp phdi ddm bdo khau khép
kin A,, ddy 12 khe hd cin thi€t cho banh ring
lam viéc.

Pay 1a mot vi du don gidn cho chudi kich
thuéc 1dp theo mot phuong. Thuc ra trong cong
nghé lip rdp ta thudng gip nhitng chudi kich | gz

thudc phic tap theo cidc phuong khic nhau. M § 4

Nhu chudi kich thuéc dudng thang, chudi kich
thuéc gbc, chudi kich thuéc khong gian v.v... va
viéc gidi quyét cdc yéu cau cia ching gip
nhiéu khé khin.

Az
2. Can thyc hién quy trinh cdng nghé 1ip A A, T Ax
theo mdt trinh ty hgp ly, thong qua viéc thiét Ay
k& so d@d lip. Chon tudn ty viéc ldp rap cdc chi N
tiét, cdc bd phan mdy khédc nhau thuc hién qué : =
N < A N <z - A] A3
trinh ldp tuan ty hay song song ... Trinh ty lap < An
khong hdp 1y trong nhiéu trudng hgp sé khong B As -

13p dugc hodc 4nh hudng téi ning sult lip rdp.
3. Can nim vitng cong nghé 1dp rdp, sk

dung hdp 1y céc trang bi dd g4, cdc thi€t bi dau

ép, khi ép, cic dung cu do ki€m, van chuyén

Hinh 4-1. Nhitng thanh phan cia mot
chudi kich thuéc 1dp rép.

1. Than hép, 2. Truc,
3. Banh rdang, 4. Bac
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v.v...d€ gidm nhe lao d6ng va nang cao ning sudt, chat lugng lip rap.

Gidi quy&t tot cdc nhiém vu clia cong nghé 1dp rdp sé gép phan ning cao ning suat,
chat lugng sdn phdm va hiéu qua kinh t&€ clia qué trinh sdn xuit trong cdc nha mdy ché tao
cd khi.

4.2 Céc phuong phap lip rap
4.2..1 Phan loai cdc mdi ldp

Déi tugng clia qué trinh sdn xuét 12 sin phdm. Sdn phdm clia nha may ch€ tao co
khi bao gém :

Céc chi ti€t 18 khong 1dp rap, thudng 13 nhitng chi tiét tiéu chudn nhu dung cu cit,
banh ring, vong bi, ¢ vit ...

Cum cdc chi ti€t hay bd phan mdy sé& dugc ldp rap tai noi st dung, van hanh (tuabin,
dong cd, hop tdc dod, dau luc cho cdc may t8 hop ...)

C4c thi€t bi 1p hoan chinh nhuw méy cong cu, 6t6, mdy kéo, may dét ...

San phdm lip rdap cla nha mdy cd khi thudng dudc thuc hién tai mot phan xudng
riéng. Trong cdc dang sdn xuit 16n nhu nganh ché tao 6t6, may kéo, san phadm cda né
dugc 1dp hoan chinh tir nhitng bd phan hay céc chi ti€t do nhi€u xi nghiép vé tinh khic ché&
tao.

Trong cong nghé ldp rap, yéu td dudc quan tAm dau tién 13 thyc hién cdc moi ldp
ghép. Dua vao cdc dic tinh clia né ngudi ta phan cdc mdi ldp thanh hai loai chinh : m&i
13p ghép c6 dinh va m&i ldp ghép di dong.

Nhiing dang ldp ghép
ciia chi tiét mdy

Di dong

Thdo dugc

/

Khong thdo duoc

/

—

]

Thdo duoc

/

Khong thdo duogc

\

Hinh 4-2. SG d6 phin loai cic moi ghép.

1l T
2
A== 7
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1. Méi ldp ¢é dinh 1a m&i ldp ma vi tri tuong d6i gitta cdc chi ti€t khong ddi. Mai lip
c6 dinh dugc phan thanh méi ldp c6 dinh thdo dude va moi ldp c6 dinh khong thio dugc.
M06i ldp ¢d dinh thdo dugc nhu moi ldp ren, chém, chdt, then ...

M&éi ldp co dinh khong thdo dugc 1a cdc loai mdi ldp bing dinh tdn, han, ép néng, ép
ngudi va ddn ... Cdc loai méi 1dp nay thudng gip trong k§ nghé vé tau thly, vé mdy, mdy
bay, ciu, pha ...

2. M&i ldp di déng 1a cdc mdi ldp ma céc chi ti€t c6 kh3 ning chuyén dong tuong
ddi véi nhau. N6 cling dugc phan thanh hai loai : m&i 1ip di dong thdo dugc va khong thido
dugc.

Vidu : M6i lip di dong khdng thdo dudc nhur vong bi ...

4.2.2 Khainiém vé do chinh xic lap rap

Do chinh xéc 1dp rdap dudc dic trung bing cdc y€u t6 sau:

+D9 chinh xdc clia mdi 14p nhu: d6 doi, khe hd ... giita hai chi ti€t 1ip véi nhau ma
dung sai ldp ghép da quy dinh.

+Po chinh xdc vé vi tri tuong quan giffa cdc chi ti€t hodc giita cdc cum chi tiét, vi du:
vi tri giifa hai truc cting lip 1én thadn hop, hay vi tri ciia cum bédnh ring con di ddng so véi
cum bdnh ring cdn c6 dinh.

Céc y&u td 4nh hudng d&€n do chinh x4c 13p rdp gdm:

- Do chinh x4dc gia cdng cla cdc chi ti€t may khong ddm bio: nhitng sai s6 vé kich
thudc, hinh ddng, vi tri tvong quan clia cdc bé mit bdn than chi ti€t 1ip, chat lugng bé mit
gia cong. Nhitng y&u t& trén lam thay ddi tri s6 tinh todn vé khe hé, vi tri dd xdc dinh theo
thi€t k€.

- Do ting suat xudt hién trong qud trinh lip 1am bi€n dang, gy nén sy dich chuyén
vi tri giita cdc chi ti€t trong bd phan 14p.

- Thuc hién qud trinh 13p va ki€m tra khong ding quy trinh cong nghé v.v...

Bdm bdo db chinh xdc ldp rdp nghia la phdi dat duoc ba yéu cdu sau :

1. Céc chi ti€t mdy dugc 1ip ghép vdi nhau giita chiing s& hinh thanh cdc moi 1dp
tinh hay dong, ta phdi ddm bido tinh chit clia tirng mdi lip d6 theo cdc yéu cau cia thiét
ké.

2. Cdc mdi lip ghép lién ti€p tao thanh nhitng chudi kich thudc 14p, sao cho khi lam
viéc cédc chi ti€t va bd phan mdy chiu lyc vAn ddm bdo mdi quan hé cia cic khau véi
nhau, théa min dugc tinh ning va 6n dinh clia may.

3. Trong qué trinh 1am viéc & cdc m&i lip di dong, cdc bé mit ti€p xiic cla chi tiét
va cum s& bi mai mon 1am ting dan khe hd, 1am thay ddi vi tri cda chi ti€t va bo phan
mdy. Cho nén cong nghé 14p rdp cin tim cich gidm khe hd ban dau va c6 kha ning hiéu
chinh vi tri ctia chi ti€t va bo phan khi bi mai mon, nhim ning cao thdi gian va hiéu qud
st dung thiét bi.
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4.2.3 Céc phuong phap ldp rap

Pé ddm bio d6 chinh xdc lip rdp trong cdc nha mdy co khi thudng st dung cic
phuong phdp ldp rdp sau day :

- Phuong phdp ldp 1dn hoan toan.
- Phuong phdp 1dp 14n khong hoan toan.
Phuong phép ldp chon.

Phuong phép 1dp stra.

- Phuong phdp 1dp diéu chinh.

Nhitng phuong phép ldp rdp néi trén dudc 4p dung tiy theo dang sdn xuit cda sdn
phdm, tinh chit clia chiing va do chinh xdc ma xi nghiép c6 kha ning gia cong dudc ciing
nhu céc trang thi€t bi va trinh do cdng nhan phuc vu cho qu4 trinh 13p rép.

1. Phuwong phdp ldp ldn hoan toan :

N€u ta 14y bat ky mot chi ti€t nao d6, dem 1dp vao vi tri clia né trong cum hay sdn
phdm 1dp, ma khong phai sira chita diéu chinh ma vin ddm bio moi tinh cha't 1dp rdp cda
né theo yéu cau thié€t k& thi phuong phdp nay dudc goi l1a phuong phdp 1dp 1in hoan toan.

Phuong phdp nay ldp don gidn cho ning sudt 1dp rdp cao, khong doi hdi trinh do
cong nhan cao, dé dang xay dung nhitng dinh mdc k§ thuat nhanh chéng va chinh xdc, k&
hoach 1ip dn dinh.

C6 kha niing ty dong héa va co khi héa qud trinh 1dp. Mit khdc rdt thuin tién cho
qué trinh sifa chita thay thé sau nay.

Song diéu kién d€ thyc hién phuong phap 1dp 14n hoan toan phu thudc vio :

- D0 chinh x4c gia cong clia cdc chi tiét ldp.

- S6 khau trong chudi kich thuéc 14p.

- Dung sai khau khép kin trong chudi lip rdp dugc thé hién bing bi€u thitc

Ter = T
n-1
Trong do :

Ter- dung sai ch€ tao clia cdc khau thanh phﬁn.
Ts - dung sai cia khau khép kin.
n - s6 khau trong chudi kich thudc 13p.

Nhu vay ta thdy n€u yéu cau dung sai clia khau khép kin cao (Ts bé) vdi s6 khau
trong chudi 16n thi viéc thyc hién 1dp 14n hoan toan ra't khé khin, nhiéu khi khong thé thuc
hién dugc hoic né€u thuc hién dugc thi gid thanh sdn pham cao, vi doi hdi phai ché tao cic
chi ti€t trong sdn phdm 1ip c6 dd chinh x4c cao. Trong mot s6 trudng hop ngudi ta phai
chiu mot ty 1& ph&€ phdm nhat dinh.
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Vi thé€ phuong phédp 1dp 14n hoan toan thich hgp d6i véi dang sdn xuat hang loat 16n,
hang kh&i va cdc sin phaim da dudc tiéu chuin ho4.

Khi thyc hién 1dp theo phuong phdp lip 14n hoan toan cho hiéu qua kinh t& thap thi
ta stt dung phudng phép lip 14n khong hoan toan nhu 1ip chon, 13p stra.

2. Phuong phdp ldp 1dn khéng hoan toan

Phuong phép ldp rdp ndy cho phép md rong pham vi dung sai clia cdc khau thanh
phin d€ dé ché tao. Nhung khi 13p phdi ddm bao nhitng yéu ciu ctia khau khép kin.

Gi4 st san pham c6 ba khau A, Ay, Ap (c6 cdc gid tri dung sai tuong tng 1a Tay,Tao,
Taa) ldp rdp véi nhau phai thda min : A; + A+ Ay =0.

Gia thi€t Ta | = Ta 2, theo phuong phdp 14p 14n hoan toan thi : dung sai cdc khau Ia :

TacTec T o _Te
n-1 3-1 2

Né&u Tax khd bé thi viéc ché tao céc

A .
khau A; va A, thda man TA=7 rat kho

khiin, ning suat thap, gid thanh cao, phé /\ /\

pham I6n. _,I TA1|—— _—I TAzl——

Dung phuong phdp lip 1in khong . A A,
hoan toan ta c¢é thé ting dung sai cac khau
thanh phan T, t6i gid tri T'A | va Ta 2 t6i /\
gid tri T’ a 2. By gi&s ché tao cdc khau A, va ol Tap =

Ap

A, dé dang hon. Vay khi 1ip s& c6 mot
lugng chi ti€t ph& pham nhat dinh (inh 4-3)
vi c6 s chi ti€t khong thda min yéu ciu /\ /\

lip rdp. Ty 1& phan trim phé& phim phu
) T '
thudc vdo quy luat va dang dudng cong I‘ Al’l A2~J T'as L

phan bd : n€u s6 khau 16n thi Ta 4 c6 thé bu

trlir cho nhau ma khong ting ty 1& phan trim / \I

ph& phdm cho cédc khiu theo ty 1&. Bdi vay J
~ <z X A N N Z <—TAA
phuong phdp lap lan khong hoan toan co |
thé 4p dung cho sdn phdm lip c6 dd chinh = Ax =
xdc cao va s khau lai nhiéu. ~—T'a

3. Phuong phdp ldp ch 1z
g phap lap chon Hinh 4-3. Lip 1in khong hoan toan.

Phuong phdp nay cho phép még rong
dung sai ch€ tao cia cdc chi tiét Iip. Sau d6 dua vio kich thudc ctia ching d€ 1ip chon,
sao cho dat dudc yéu cau clia khau khép kin.

Lip chon c6 thé ti€n hanh theo hai phuong phap :
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- Chon ldp titng budc : Phuong phdp nay ta do kich thudc clia mot chi tiét r6i cin ci
vao yéu cdu clia méi lip d€ xdc dinh kich thudc chi ti€t can 1ip v6i né. Tir d6 ta chon chi
ti€t 1dp phi hgp véi kich thude da x4c dinh & trén.

Nhudc diém ctia phuong phap chon ldp tirng chi€c l1a: mat rd't nhiéu thdi gian do, tinh
todn va lya chon chi ti€t phit hgp véi moi 1dp, vi vy ning suit rat thap, chi phi 1dp rdp
tang.

- Chon ldp theo nhém : trong qud trinh ldp rdp ta ti€n hanh phan nhém cdc chi tiét
13p, sau d6 thuc hién qué trinh Iip céc chi ti€t theo nhém tuong ng. Vi du : khi 1ip ghép
piston véi cdc xylanh clia dong co dot trong. V&i dung sai kich thude xylanh (16) 1a Ty, clia
truc (piston) 1a Tg, khi 1ip phdi ddm bdo khe hd 1a A. N€u ta ting dung sai ch€ tao cho céc
chi ti€t bi bao va chi ti€t bao n 1an thi :

T’A = l’l.TA va T,B = Il.TB (hil’lh4—4)

Sau khi ch€ tao ta phin céc chi ti€t gia cong ra n nhém va thyc hién qud trinh 1dp rdp
cdc san phdm theo nhém sé& thda min yéu ciu kj thuit cia mdi 1ip. Nhu vay trong tirng
nhém, viéc 1ip rdp dugc thuc hién
theo phuong phdp 1lip 14n hoan

B
toan.
Phuong phédp chon lip theo —=
nhém c6 kha ning ning cao dugc @
ning sudt clla qud trinh gia cdng, Amax
gidm dugc gid thanh ch€ tao sdn AN Amin

phdm. Phuong phdp lip chon nay, % g
thuong ng dung trong cong nghé
ch€ tao cdc bo ddi c6 yéu cau dung

sai ctia cdc moi 1dp khit khe nhu bd L Ts AL Ta
d6i bom cao dp, van trugt thiy luc

o]

>

A'max
v.v.. ¢6 khe hd lam viéc txr 1-3 o Amin_ __
. TN TN
micromet. / \// \\
Tuy vay, phuong phip chon
13p theo nhém con mdt s6 ton tai : T's T'A
N N
- Phai thém chi phi cho viéc N | N |
- R N A 2 . e Amax
ki€m tra va phdn nhom chi tiét, N N
A N, 92 . z *A 2z 2 Ami
dong thdi phai c¢6 bi€én phdp bao N e N
quan tot, tranh nhAm 1in giita céc .
z N Amin  Bg
nhém. Amax
- Thudng s0 chi tiét trong moi Hinh 4-4. S6 d6 phan nhém khi chon 1§p

nhém cla chi ti€t bao va bi bao

khong bing nhau nén xdy ra hién tugng thira va thi€u céc chi ti€t 1ip clia nhém nay hay
nhém khdc. Trong diéu kién gia cong v6i sdn lugng dd 16n ta sit dung phuong phidp diéu
chinh mdy d€ dam bdo su phan bd cia trudng dung sai ddi xitng hay phan bd theo qui luat
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giong nhau (dong dang). Nhu vay sé& gidm s& lugng chi ti€t 1ip thira cia nhém nay hay
nhém kia. P81 v6i dang sdn xuit nhd, sdn lugng qud it phuong phap lip chon cé hiéu qud
kinh t& thap, c6 lic khong thé chap nhin dugc.

Trong phudng phdp 1ip theo nhém, s6 nhém dugc chia tily theo yéu ciu ky thuit clia
mdi 1dp va dicu kién 1am viéc cla thi€t bi. Bdi vay, tuy theo dic tinh clia ching ma xdc
dinh s& nhém cho cdc mdi lip mot cach hdp 1y. Ngoai viéc phan nhém theo kich thuéc
14p, ddi vdi chi ti€t c6 chuyén dong tinh ti€n khit hdi v6i tdc d6 cao (piston, con trugt,
bién), can phdi phan nhém theo trong lugng nhiim tranh hién tugng mat cin bing trong
qué trinh I1Am viéc, gidm rung dong ddm bao chat lugng clia thiét bi.

Trong thyc t&, d€ phan loai chi ti€t thudng ding cic dung do van ning hay chuyén
diing. Trong san xuat loat 16n, hang khdi thudng diing cdc dung cu do chuyén diing c6 thé
c6 thé cho ning suit cao va dat do chinh xdc tdi 0,5 micromet.

4. Phuong phdp ldp sita

Trong mot don vi 1ip c6 n khau, dung sai ché tao clia ciac khau 1a Ty, T,..T, va Tpla
dung sai ctia khau khép kin. P& gia cong céc chi ti€t dé dang, gidm gid thanh ch€ tao ta
ting dung sai cdc khau thanh phan, thinh T’;, T’, .. T",. Viéc ddm bdo dung sai ciia khau
khép kin T, sé dugc thuc hién trong qud trinh 1dp rdp, nghia 12 bét di lugng thira § mot
khau ndo dé trong chudi kich thudc. ———
Khiu d6 goi 1a khau bdi thudng. 2

Vay phuong phdp lip sira 1a sta
chita kich thudc ciia mdt khdu chon
truc trong cdc khiu thanh phan cda
san phadm 1ip bing cich 14y di lugng
kim loai (Z) trén bé mit 1ip ghép clia F
né @€ dat dugc yéu cau clia mdi lip A ‘
(Ta). Z

Vi du: khi lip hé trugt din huéng (/]
(hinh 4-5), hay cd ciu ty dinh tdim ta [L.[ |
18p rdp s6 chi ti€t co ban 1, 2, 3 ... thda
man kich thuéc A™ va khe hd Ta &
mit din huéng. Lic nay ta chon khau
A, trén chi ti€t 3 1am khau bdi thudong
v6i lugng C’lu' boi thudng la Z. Tror\lg Hinh 4-5. Lip hé din hudng bing cao sta
qud trinh lap ta cao 16p kim loai can
thi€t Z & khau bdi thudng, nhiim thda
min khe hd m&i lip Ta.

() ‘

<
-

Sit dung phuwong phdp ldp sita cdn chii ¥ mét s6 ddc tinh sau :

1 Khong chon khiu bdi thudng 12 khau chung cia hai chudi kich thudc lién két, bdi
1& khi sita chita cho dat yéu ciu cia chudi kich thudc nay thi lai c6 thé pha v& diéu kién
ctia chudi kich thudc kia. Hinh 4-6 mo ta chudi kich thudc 1dp ghép c6 mot khau chung 1a
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A, = B3. Néu chon né 1am khau bodi
thudng d€ stra chita cho théa min
chudi A thi c6 th€ lam sai léch Al
chuoi B.

B4

2 CAn xdc dinh lugng du sta — 1 A2 B3 Bl

chita & khiu bdi thudng mot cich A4

hop 1y. N&u d€ Tugng du bé ¢6 thé A3 Bo
hut kich thudc, ngugc lai dé lugng
du qud 16n thi t6n cong sita chita,
ting phi t6n, gidm ning suat lip
rap.

Hinh 4-6. Lién két hai chdi kich thuc 1dp A va B.

C4ch tinh lugng du, diéu chinh vi tri trung tAim dung sai ctia khau bdi thudng dugc
thé hién & trén hinh 4-7.

Néu ta goi lugng diéu chinh 13 AK va gia st ta c6 chudi kich thudc 1dp rdp 1a :

A; + A, - Ay =0 thi ddm b3o dugc yéu cau ky thuit clia mdi 1ip rdp.

AAmax
%
A'a Ak
A'an
T'Al A <AA2 =
o T AAL
|<—— T
- AA B A2 |
Ta Ta |
AAmax
Ay Ay

Hinh 4-7. So db bo tri dung sai d€ tinh AK.

Ta biét :

TA, va TA; la dung sai ctia kich thuéc A; va A, ban dau.

T a1 ; T’ a2 12 dung sai m& rong cia kich thude A ; A,.

Aa1; Aar 12 toa d dung sai clia cac khdu A;; A,.

Aa 15 Aa 2 1a toa d6 trung tAm dung sai mé rong cia cdc khau A, ; A,.

Mé rong dung sai d€ dé ché tao, nhung khi 1ip rap phdi ddm bio dung sai ciia khau
khép kin khong ddi. Vay ta phai giit can trén, hay cin dudi clia mién dung sai md rong
ctia mot khau 1a khong ddi va diéu chinh cin dudi, hodc cin trén clia khau kia, sao cho
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m&i 13p van c6 khe hd Ax max khong d6i. Lugng diéu chinh d6 13 AK. G day ta chon khau
A, 12 khau bdi thudng va giit cAn dudi cia khau A; khong ddi, rdi diéu chinh cin trén cla
khau A,

Vay AK dugc xdc dinh nhu sau :

AK =T7M+AIA1+AA+A'A2+%—AAmaX

Trong d6 : AAmax:E+AAl+AA+AA2+E
2 2
Suy ra ta c6 : AK:(AIAl‘f‘AIAZ)—(AAl-l-AAZ)-I—TTAA—T—;A

biat: Tk = T’ ap - Taa.
Tk — sai 1€ch gitra dung sai khau khép kin khi mé rong va dung sai khau khép kin khi

chuwa md rong cud cdc khau thanh phan.

Do dd taco: AKZT—ZK-I-(A'Al-i-A'AZ)—(AAl-I-AAZ)

Tir trén ta cé thé suy rong ra la :

1. C4c toa d6 tAm dung sai § cong thic trén cé thé lam cho gid tri Ay ting hoic
gidm. N&u né 1am cho khau khép kin ting thi mang dau cong (+) va lam cho khau khép
kin gidm thi mang diu trir (-) . VAy ta c6 cong thifc tong qudt sau :

AK = T7K + (A 'm+ A'a2) — (FAm + Aa2)

2. Cong thic trén chi xét cho chudi c6 ba khau, néu chudi cé nhiéu khau thi AK
dudc x4c dinh theo biéu thic sau :

m n-1 m n-1
AK =T—2K+(J_rZA'AJ_r D AA)- () AAL D TAA)
i=1 i=m+1 i=1 i=m+1
Trong d6 :
m - s6 khau ting.
n — tong s6 khiu ctia chudi.
5. Phuong phdp ldp diéu chinh

Phuong phap 1dp diéu chinh vé co ban giong phuong phdp 1p sita. Nghia 13 d6 chinh
xdc ctia khau khép kin dat dudc nhd thay d6i vi tri cia khau bdi thudng bing viéc dich
chuyén hay diéu chinh né hoic thay ddi kich thudc ctia ching nhu bac chin, vong dém.

TUr yéu cau clia mdi ldp, ta c6 thé tinh ra gid tri phai diéu chinh & khau bdi thudng
theo dung sai clia cdc khau thanh phan da mé rong va dung sai ctia khau khép kin. Phuong
phdp 1idp diéu chinh cho kha ning phuc hdi d6 chinh xdc clia mdi ldp sau thdi gian lam
viéc va thuin tién trong stta chita thiét bi.
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Phuong phap ldp sita va lip diéu chinh dugc dung phd bi€n trong chudi kich thudc
13p rdp c6 nhiéu khau, ma khau khép kin doi hdi d6 chinh x4c cao.

Hai phuong phép lip rdap k€ trén thudng diing trong sin xuit don chi€c va loat nhé,
ddi khi con diing d6i véi cd dang sdn xuat hang loat.

R\ N R\

/dn

),

4

7
7 i

N1

07

| ———
N
AN
- — ]
s

"

S
a) — b)

Hinh 4-9. So d 1dp diéu chinh.
a. Piéu chinh biing vong dém,
b. Diéu chinh biing bac 16t di dong.
4.3 Céac hinh thic td chifc lap rap
Chon hinh thifc t& chic 1ip rdp san pham, phu thudc vio nhiéu yé&u t6 nhu :
- Dang sdn xuit cia sin pham.

Miic @6 phifc tap clia sdn pham.

Do chinh xdc dat dugc cda cdc chi tiét Idp.

Tinh chat ctia mdi 1dp, phuong phép lip.
- Trong lugng clia sdn pham.

Van dung hinh thic t8 chic 1dp rap hop 1y c6 dnh hudng t6i ning suit cda qué trinh
13p va chat lugng clia sdn phadm Idp.

Cin ctf vao trang thdi va vi tri cia doi tugng ldp, ngudi ta phan thanh hai hinh thitc
t6 chic ldp rdp 1a :

- Lip rdp cd dinh.
- Lip rap di dong.
4.3.1 Lip rap cé dinh

Lip rdp cd dinh 13 mot hinh thic t§ chic 1ip rdp ma moi cong viéc 1dp dugc thuc
hién tai mot hay mot s6 dia diém. Cdc chi tiét 1dp, cum hay bd phan dugc van chuyén té1
dia di€m lip.
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Lip rdp c6 dinh con dugc phan chia thanh ldp rdp c¢6 dinh tip trung va lip rdp co
dinh phan tan.

1. Ldp rdp c6 dinh tdp trung :

Pay 12 mot hinh thifc t8 chic 1ip rdp, ma ddi tudng 1ip dugc hoan thanh tai mot vi
tri nh4't dinh, do mdt hay mot nhém céng nhan thuc hién. Hinh thitc 14p rdp c6 dinh tap
trung doi hdi dién tich mit bing 1am viéc 16n, trinh do thg 14p rdp cao, tinh van ning cao,
ddng thdi c6 chu ky lip rdp mot san phadm 16n, ning suat lip rap thap, bdi viy thudng si
dung d€ 1dp cdc mdy hang ning nhu mdy cdn, may hoi nudc, tau thiy v.v ... Né con dudgc
st dung trong dang sdn xudt don chiéc, loat nhd d€ lip nhitng sin phdm don gidn, s&
nguyén cdng it. Trong nhd mdy ché tao co khi, hinh thitc 1ip rdp ndy st dung & phan
xudng dung cu, cd dién d€ 1dp cdc sdn pham ché thit hay dung cu, thié€t bi chuyén dung.

2. Hinh thiic t6 chitc ldp rdp c6 dinh phén tdn :

Hinh thic 1ip rdp nay thich hgp v6i nhitng san phdm phic tap, c6 thé chia thanh
nhiéu bd phan ldp rdp, thuc hién & nhiéu noi doc 1ap. Sau dé mdi ti€n hanh lip cic bod
phan lai thanh sdn phdm & mot dia di€m nhat dinh.

So v6i ldp rdp ¢ dinh tap trung, hinh thic nay cho niing suat cao hon, khong doi hdi
trinh do tay nghé va tinh van ning cda cdng nhan lip rdp cao, bdi vay ha dudc gid thanh
ch€ tao sin pham.

Né&u san lugng cang 16n thi c6 thé cang phan nhd sin pham 1ip thanh nhiéu bd phan
va cum. Mdi vi trf 1dp chi c6 s6 nguyén cong nhit dinh. Cong nhéan 14p rap dugc chuyén
mon hda cao theo nguyén cong.

Hinh thifc t6 chifc 1ip rap c6 dinh phan tdn thudng ding trong nha mdy co khi vdi
quy md sdn xudt trung binh.

4.3.2 Lip rap di dong

Trong hinh thitc 1ip rap di dong, d6i tugng 1ip dugc di chuyén tir vi tri ndy sang vi tri
khac phl hgp v6i quy trinh cong nghé 14p rép, d6i twong dudc thuc hién mot hodc mot s6
nguyén cong nhat dinh. Theo tinh chit di dong clia ddi tugng ldp rdp ta phan thanh hai
loai :

- Ldp rap di dong tu do.
- Lip rdp di dong cudng biic.
1. Ldp rdp di déng tu do :

Pay 1a hinh thifc t6 chic 1dp rdp ma tai mdi vi tri 13p rap dwoc thyc hién hoan chinh
mot nguyén cong lip rap xdc dinh, sau d6 ddi tugng 1ip méi dugc di chuyén tiép tdi vi tri
13p ti€p theo clia quy trinh cong nghé 1ip, chit khong theo nhip ctia chu ky 1dp. Su di
chuyén d6i tugng 1dp dugc thuc hién bing cic phuong tién nhu xe ddy, cin truc v.v.

2. Ldp rdp di ddng cuéng biic :

Pay 12 hinh thifc t6 chiic 1ip rdp ma qud trinh di dong cla d6i tugng 1ip dudc diéu
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khién théng nhit — phlit hgp v6i nhip dd cta chu ky 1ip — nhd cdc thiét bi nhu bing
chuyén, xich tai, xe ray, ban quay v.v ..

Theo hinh thic di dong, ngudi ta chia 1ip rdp di dong cudng bic thanh hai dang la:
13p rap di dong cudng bitc lién tuc va 14p rdp di dong cudng bifc gidn doan.

Trong hinh thtc t§ chitc 13p rap di ddong cudng biic lién tuc thi ddi tuong l1dp dugc di
chuyén lién tuc va cong nhin thyc hién cdc thao tdc lip trong khi d6i tuong 1dp chuyén
dong lién tuc. B&i vay trong hinh thitc 14p rdp di dong cudng bifc lién tuc, can phai xdc
dinh van tdc chuyén dong clia d6i tuong 1dp hdp 1y, d€ ddm bdo yéu ciu cia chit lugng
13p va hoan thanh nguyén cong 1ip rap théa man chu ky 1dp :

_L+h
Twm

\

Trong d6 : L — doan dudng d€ cong nhan di theo 14p.
l; — doan dudng phu dé duy trix.

Ty — chu ky ldp.

1 2 3 4 5 6

e R R =t

—
<] ] [ ] ZAN [ ] [ ]
1 2 3 4 5 6

Hinh 4-9. So d6 1dp rdp di dong cudng bic lién tuc.
1.2 - 6. Thit ty 1ip rap trong day chuyén.

Lip rap di dong cudng birc gidn doan 1a phuong phdp lip rdp ma doi tugng 1dp dugc
dirng lai & cdc vi tri 1dp d€ cong nhan thuc hién ciac nguyén cong lip rap trong khodng thdi
gian xdc dinh, sau d6 ti€p tuc di chuyén t6i vi tri lip ti€p theo. Tdng thdi gian dirng lai &
cdc vi tri 1dp va di chuyén tuong tng vdi thdi gian nhip sdn xuit.

Lip rdp di dong cudng bifc lién tuc c¢é ning sud't cao hon nhung do chinh x4c lai thap
hon so véi ldp rdp di dong cudng bifc gidn doan, vi trong qud trinh l1ip va ki€m tra chit
lugng bi 4nh hudng clia chin dong clia cd cAu van chuyén. BSi vay dé dat dudc do chinh
xdc va ning suat 1ip rap, thudng st dung hinh thic 1dp rdap di dong cudng biic gidn doan.

Hinh thifc 1ip rap di dong tao thanh diy chuyén 13p rdp.

Trong diy chuyén lip rdp sdn phim lip dudc thuc hién mot cich lién tuc qua cic
vi tri 1ip rdp trong mot khodng thdi gian xdc dinh. Theo hinh thifc nay, cdc sin phdm lip
di dong cudng bitc gian doan hay di chuyén cudng bic lién tuc.
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Lip rap diy chuyén 13 cd s ti€n tdi ty ddng héa qud trinh 1ip rap. PE thuc hién lip
rap ddy chuyén, cAn c6 nhitng diéu kién sau day :

1. Céc chi ti€t 1ip phai théa min diéu kién 1ip 14n hoan toan, loai trir viéc sira
chita, di€u chinh tai cdc vi tri 1ip cda di chuyén.

2. Can phdi phan chia qu4 trinh lip rdp thanh cdc nguyén cong sao cho thdi gian
thuc hién gin bing nhau hoic bdi s6 clia nhau. PAm bio sy déng bd clia cdc nguyén cong
va nhip san xuit dé day chuyén lam viéc lién tuc va 6n dinh.

3. Can xdc dinh chinh xdc s6 lugng cong nhan vdi trinh d6 tay nghé phu hdp véi tinh
chat 1ip & vi tri nguyén cong lip. Lya chon trang thi€t bi, d6 g4 va cdc dung cu phit hop
va can thi€t cho mdi nguyén cong .

4. PE€ cho diy chuyén lam viéc lién tuc, phdi ddm bdo cung cAp diy dd va kip thdi
tdi chd 1am viéc cdc chi ti€t, cum hay b phan phuc vu cho qué trinh Iip rdp.

Thiét k& quy trinh cong nghé 14p rap theo day chuyén ddi hdi khdi lugng tinh todn
16n, ti mi va chinh x4c tly theo quy m6 sdn xuit, mitc dd phifc tap clia nhitng dong tac lip
va diéu kién cong nghé 1ip rap. Cong nghé 1ip rdp theo diy chuyén c6 nhitng vu di€m
sau:

- Cong nhan ldp rdp dudc chuyén mon héa, st dung hgp ly, gidm thdi gian ldp rdp.
- Nang cao ning suit, gidm phi ton, gid thanh ha.

4.4 Thiét k& quy trinh cong nghé 1ip rap
4.4.1 Khai niém va dinh nghia

Quy trinh cong nghé 14p rdp 1a xdc dinh trinh ty va phuong phép lip rdp cdc chi tiét
m4y d€ tao thanh sin phdm, thda min cdc diéu kién k§ thuat dé ra mot cdch kinh t& nhat.

Qud trinh Idp rdp sdn pham ciing dugc chia ra thanh cdc nguyén cdng budc vio dong
tac.

1. Nguyén cong 1dp rdp 12 mdt phan cla qué trinh 1ip dugc hoan thanh ddi v6i mot
bd phan hay sdn pham, tai mot chd lam viéc nhat dinh, do mdt hay mot nhém cong nhan
thuc hién mot cdch lién tuc. Vi du 1dp bdnh ring, bdnh da 1&n truc hay ldp rdp mdy v.v...

2. Bu6c ldp rap 1a mot phin clia nguyén cdng, dugc quy dinh bdi sy khong thay d6i
vi tri dung cu ldp.

Vi du : 13p banh dai 1én dau truc bao gdm céc budc :
a. Cao stra va ldp then Ién truc.
b. Lip bdnh dai.
c. Lip vit ham.
3. Pong tic 1a thao tdc clia cong nhan d€ thyc hién cong viéc ldp rép.

Vidu : 14y chi ti€t 1ip, dit vao vi tri 13p, ki€m tra chat luong mdi ldp ...
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4.4.2 Nhirng tai liéu ban ddu dé thiét k& quy trinh cong nghé 1ip riap
1. P€ thiét k& quy trinh cong nghé 14p can c6 cdc tai liéu sau :
2. Ban vé lip chung toan sin phdm hay bd phan vdi diy di cdc yéu cau ky thuat.

Bing thong ké chi ti€t 1ip clia bd phan hay sdn phdm vé6i day di sd lugng, quy céch,
chiing loai cia chiing.

3. Thuy&t minh vé dic tinh ctia sdn phadm, cdc yéu cau k¥ thudt nghiém thu, nhitng
yéu ciu dic biét trong 1dp rdp si dung.

4. San lugng va mic dd &n dinh cda sdn pham.

5. Kha ning vé thi€t bi, dung cu va do g4 lip kha ning thuc hién cla xi nghiép.
4.4.3 Trinh ty thi€t k& quy trinh cong nghé lip rap

Thi€t k& quy trinh cong nghé 1dp rdp cin thuc hién cdc cdng viéc theo trinh tu sau :

- Nghién cttu ban vé& 1ip chung sidn phdm, kiém tra tinh cong nghé trong lip rap.
Né&u cin phai gidi chudi kich thudc l1dp rdp, stta ddi két cAu d€ dat tinh cong nghé 1ip cao .

- Chon phuong phap 1dp rap san phdm.

- Lap so do lip.

- Chon hinh thic t8 chic 1p rap, 1p quy trinh cong nghé 1p.

- Xdc dinh ndi dung cong viéc cho tirng nguyén cong va budc ldp rép.

- X4c dinh diéu kién k¥ thuit cho cdc m&i lip, bd phan hay cum lip.

- Chon dung cu, d6 g4, trang bi cho cdc nguyén cong lip rdp hay kiém tra.

- Xdc dinh chi tiéu ky thuit, thdi gian cho tirng nguyén cdng. Tinh todn, so sdnh
phuong 4n 13p.

- Xdc dinh thiét bi, hinh thiic van chuyén qua cdc nguyén cong.

- Xay dung nhitng tai liéu can thiét : bin vé&, so dd 1dp, thong k&, huéng din céch
1ip, ki€m tra ...

Khi thiét ké quy trinh cong nghé ldp rdp, cdan chi ¥ cdc vdan dé sau :

1. Chia sdn phim thanh cum, bo phin lip hdp 1y ; tin dung 1ip bd phan, cum §
ngoai dia di€m 1dp sdn pham.

2. C6 ging st dung trang thi€t bi g4 1dp chuyén dung, co khi héa va ty dong héa
viéc lip rdp d€ gidm nhe cudng d6 lao dong, ning cao ning suit va chit lugng sdn pham.

3. Gii quyét hgp 1y khau van chuyén trong qud trinh 1ip ciing nhu qué trinh cung

cap chi ti€t va bo phan 1dp rdp.
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4.4.4 Lap so a6 lap rap

Trong mdt san pham thudng c6 nhiéu bd phian, mdi bd phan c6 nhiéu cum, mdi cum
cdn ¢6 thé chia thanh nhiéu nhém. Mdi nhém chia nhd d6 dugc coi 13 mot don vi ldp. Vay
don vi lip c6 thé 13 mot nhém hay mdt cum hoic 12 mot bd phan clia sin phdm. Trong
mdi don vi 1dp, ta tim mot chi ti€t ma trong qué trinh 1dp rdp cdc chi ti€t khac (c6 thé ci

nhém, cum, thAm chi cd bd phan mdy) s& 1dp 1én né. Chi ti€t d6 goi 1a chi tiét cd 6.

Tir day, ta ti€n hanh xdy dung sd dd ldp. Trong sd cdc chi ti€t clia mot don vi ldp ta
tim chi ti€t cd s theo mot thit tw xdc dinh. Nhu vay c6 nhitng chi tiét dugc 14p thanh céc
nhém, cdc cum, sau diy 1dp cdc nhém, cum va nhitng chi ti€t doc 1ap khdc 1&n chi tiét co

s& tao thanh sdn phdm ldp (hinh 4-10) :

Nhin vao so db 1ip (hinh 4-10) ta c6 thé bi€t ciac don vi ldp va trinh ty lip rdp sin

pham.
ct @@@ c) (ct) (cb) ct) (co) (ct) (ct) (co) (cb) (ct) (ct
Nhom Nh(’)m
Nhém Nh(’)m Nho
N cum
Nhom
Cum

Bo phan San phim

Hinh 4-10. So db 1ip.

MB3i chi ti€t, hodc don vi 1ip dudc biéu dién trén so dd 1ip bing mot khung chit nhit,

trong ddy ghi rd tén, ky hiéu va s6 lugng ( hinh 4-11).

Ky hi¢u S6 lugng A Tén chi ti€t »
Ky hi€u (hay nhém) So6 lugng

Tén chi tiét
(hay nh6m)

Hinh 4-11. Ky hié¢u biéu dién trén so dd 14p.
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Hinh 9-12. Co cau ti phu.

1. Than;

3. Buldng;
5. Vit ham;
7. Then;

9. Vit;

10. Chét;
13. Nép;

2. Ong dén;
4. Ecu;

6. Chém;

8. Vit ham;
10. Tay vén;
12. Jodng;
14. Vit.

11

KCS

San phim

Hinh 4-13. S0 so @ 1dp cd ciu ti phu.
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aE s £ Hz
. )>~ \(45 yia
\DU —? _5 Z <
7Th|en3 Bulong
9 1 9 |
Nhom Vit
=
— l%
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oU

A 2yt ~, ?2 A z N 2 N X+ z 2 PN oA 7z
bodi v6i nhitng san pham c6 nhi€u nhém va trong moi nhém cé nhi€u chi tiét, ta c6

thé bi€u dién so @b 1dp cho tirng nhém trén mot tJ gidy riéng. Ngoai ra d6i v6i nhitng san

phdm don gidn c6 thé 1ap sd @6 13p nhu hinh 4-14 (s6 dd don gidn 1dp cd cdu ti phu).
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Hinh 4-14. So d6 14p don gidn khi ldp rdp co ciu ti phu.

Khi 14p so dd 14p cAn chid y cdc van dé sau :

Céc don vi lip khong nén chénh 1éch nhau qué 16n vé€ s6 lugng chi ti€t 1dp, trong
lugng va kich thude cta ching. Lam dudc nhu vy dinh mitc lao dong cud cdc don vi ldp
s& gan biing nhau, tao diéu kién ning cao ning sudt va tinh déng bod khi 1ip rdp diy
chuyén.

- Chon don vi 1dp sao cho khi 1dp rdp thuin tién nhat. S chi ti€t 1dp truc ti€p 1&n chi
ti€t co s cang it cang tdt. Thi€t k& quy trinh ldp rdp hop 1y sé& tranh dugc viéc thdo ra, lip
vao nhiéu 1an trong qu4 trinh lip.

- Bo phan nao can phai ki€m tra khi 1ip rdp nén tich thanh don vi lip riéng dé

ki€m tra d& dang, thun tién.
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4.5 Cong nghé lap rap mot s6 mdilip di€n hinh
O trén da trinh bay phin loai va cdc yéu ciu clia mdi 1ip. Trong phan nay trinh bay

nhitng bién phap va cic trang bi cAn thi€t d€ thuc hién mot s6 mdi lip thudng gip.

4.5.1 Lip cdc mdi cé dinh thio dugc
Céc moi ldp c6 dinh thdo dugc, chi yé&u la cac ki€u ldp ghép bing ren. Khi lip cic

mdi 14p biing ren phdi ddm bdo cdc yéu ciu sau day :

- Pdm bdo vi tri tuong quan va lién két chiit ché cla cac chi tiét 14p.
- Ren phai dii bén, khi vin khong bi dit, chdy ren.

- P4m bdo do6 kin khit d3i véi cdc mdi lip dau ndi 6ng din khi, dau hoic chat 18ng
khac.

M06i ldp bing ren thong dung 13 1ip gugidng, buldng, dai 6c.

1. Ldp gugiong (vit cdy) :

—

Co—

Hinh 4-15. Tay vin chuyén dung thdo lip gugiong.
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Gugidng 1a chi ti€t c6 dang hinh tru, hai dau c6 ren, thudng dung 1ip vao chi tié€t co
sd, sau d6 14p cdc chi ti€t khdc 1én né va vin chit bing mii dc.

Vi du : gugiong st dung trong 1ip ndp bién, 14p quy 14t, 1dp bloc xilanh mdy nd.

Yéu ciu lip gugidong phai thing, khong bi cong, nghiéng va dio trong qud trinh vin.

Thdo va lip gugidng trong san xuat don chi€c c6 thé ding hai mii d¢ “cong” ham va
diing cdc chia vin tiéu chudn hoic van ning. Trong sin xuit I6n nhim ddm bio thio
nhanh chéng c6 luc vin chinh x4c, ngudi ta st dung céc chia vin chuyén diing cé cd ciu
kep ki€u con lin hodc banh léch tAim d€ truyén luc vian. Hinh 4-15 gidi thiéu dung cu vin
diing cd cau con ldn. Khi vin tay quay 3 thi cdc con ldn 2 trugdt trong ranh dinh hinh va si€t
chit vio phan tru cla gugidong. Cang quay tay quay cdc con lin cang ép chit vao gugidng
va lam cho n6 cling quay vdéi tay quay 3.

2. Lép bu léng va dai Oc :

M&i 1dp bu 16ng va dai 8¢ 12 mdi 1dp thong dung trong nganh cd khi. Yéu ciu khi ldp
phdi ddm bio mit phing dai d¢ hay buldng 4p sit vao bé mit chi ti€t, phai khit, khong
dudc kénh, hé.

Khi vin nhiéu bulong trén modt mit phing 1ip, ta phai vin dan theo mot thit tw nhat
dinh véi Iyc vin déu nhau d€ tranh bi€n dang khong déu chi tiét 1ip, ddm bdo ti€p xic
déu trén mit 1ip ghép. Hinh 4-16 trinh bay mot s& dang 1ip ghép dai 6¢c, buldng khong dat
yéu cau va trinh ty thao tic si€t dai dc.

hiz T

R
§ 0y

b)

Hinh 4-16. Lip ghép bing bulong.
a. Nhitng dang 1ip ghép khong dat yéu cau,
b. Trinh tu siét dai dc.

Trong qué trinh st dung, do rung dong nén dai 6c, buldng thudng bi thio 1dng. P&
phong thdo 1dng chiing ta thudng st dung cdc bién phdp sau day: duing dém vénh (a), chot
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ché (b); dung dai 6c him(c); vit chi(d). Hinh 4-17.

Hinh 4-17. Céac dang phong thdo 16ng mii dc.

Khi bit chit bing bulong hay gugiong cling loai, con phdi ddm bdo luc kéo tic dung
1én ching déu nhau. Khi 1ip rdp dung nhitng chia vin dic biét c6 dong hd do luc hay do
momen xodn nhim ddm bdo mémen xodn tic dung 1én tirng bulong déu nhau. Hinh 4-18
md td mot trong nhitng loai chia vin c6 ddng hd do momen tic dung.

€

fol

SN

=y
510 15 20 3¢

Hinh 4-18. Chia viin c6 dong hd do mdomen.

Ngoai cdc dung cu thdo 1ip ren 8¢ van ning thao tdc bing tay, trong dang sdn xuAt
hang loat 16n va hang khdi con c6 cdc dung cu viin co khi héa, chia viin khi nén.

4.5.2 Lap ciac mdi lap co dinh khong thio dugc

Nhitng m&i 1dp c¢6 dinh khong thdo dugc bao gdm nhitng mdi 1dp ghép c6 dd doi
bing dinh tdn, han hodc d4n kim loai v6i nhau v.v...

Céc mdi 1dp c6 dd doi thudng thuc hién bing bién phdp nung néng vat bao hay lam
lanh chi ti€t bi bao hoidc ép ngudi.
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1. Ldp chdt bang phuong phdp nung néng vit bao :

Khi nung néng vat bao, do gidn n§ vé nhiét, kich thudc clia ching ting 1&én. Qud
trinh 13p khong can luc ép, cdc nhap nhd khong bi san phing, bdo ddm dudec mai ldp chiit,
dl luc cing can thi€t. Phuong phdp nay thudng tng dung cho cic mdi lip chiu trong tai
16n, chi ti€t 1dp c¢6 dudng kinh 16n, chiéu dai lip nhd.

Xdéc dinh nhiét do nung can thi€t xud't phit tir dd doi yéu cau. Khi nung néng dudng
kinh vat bi bao ting 1én mdt luong 1a Ada

Ad, =a.Atd,
Af = Ada
a.da

Véi : At — chénh I€ch nhiét d§ truGe va sau khi nung,
At=t%-t°; (°C)
o - hé s& gidn nd ngang cia vat liéu khi nung.
P& ddm bio mdi lip dugc thuc hién dé dang khong can luc ép véi diéu kién :
Ada>1i (i do doildp)
i=dg-da
da — dudng kinh ctia 19,
dg — dudng kinh clia truc lip ghép.
Viytacé:
oAt da>1
[
o.da

At >

t)—t° >
24 a.da

i
a.da

Vay : t, >t +

DPé€ thda min diéu kién 14p loai trir sy tdn nhiét khi 1ip sdn phdm, nhiét do nung can
thi€t dudgc nhan 1én v4i hé s6 K (K >1).

Viy nhiét d6 can thi€t @€ nung vat bao 1a :

tl? :(dB_ddA—}-tij

a.UA

Hé s6 K phu thudc vao phuong phdp nung, k&t cAu vat nung va sy thuin tién hay
kh6 khin khi thyc hién méi 14p.
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Nung néng vit bao cé thé thuc hién trong 10 dién, 10 tin s6 hoic ludc trong dau ...
trong diéu kién 1dp thi cong c6 thé nung biing 10 than.

Phuong phdp nung néng vit bao c6 mot sd nhuge diém sau :

- Nhitng chi ti€t ¢6 hinh dang phifc tap khi nung néng c6 thé bi bi€n dang nhiét gy
cong, vénh, nitran v.v ...

- Ngoai phuong phdp ludc trong dau, cdc phuong phdp khic lam cho bé mit bi Oxy
hod din dé&n gidm chat lugng bé mit da gia cong .

2. Ldp chdt bang phuong phdp lam lanh vt bi bao :

Phuong phdp lam lanh vat bi bao khic phuc nhitng nhugc di€m clia qué trinh nung
néng vat bao. Nhung phuong phap nay phai st dung nhitng thi€t bi phifc tap, dit tién nén
ting chi phi clia qua trinh ldp.

Pé€ 1am lanh chi tiét, ta sit dung cdc phuong phdp sau :

- Duing bing CO, kho c6 thé 1am lanh t&i nhiét dd (-70 °C) = (-80 °C).

- V6i thi€t bi dic 1am lanh bing khong khi 1éng hay nitd 1éng c¢6 thé€ ha nhiét t6i
(-200 °C) + (-220 °C).

Trong phudng phap nay can tranh sy bi€n dang clia chi ti€t do 1am lanh tic thdi.

3. Ldp chdt bing ép ngudi :

Thuc hién 1ip chit bing cich ding luc d€ ép ngudi truc vao 18. trong qud trinh thuc
hién m&i lip cAn phdi gidi quyé&t hai yéu ciu cd ban 12 : dinh huéng chi ti€t t5t va xdc dinh
lurc ép can thi€t cho mdi ghép.

- Van dé din huéng phii ddm bdo tAm cia chi ti€t bi bao va chi tiét bao triing nhau,
ngudi ta con thuc hién vt dau truc va mép 16 dé tao su dinh huéng ban dau cho cic chi
ti€t 1dp ghép nhu trén hinh 4-19.

15-30°

Hinh 4-19. Vit mép tao din huéng khi lip bing ép nguoi.
Can xdc dinh Iuc ép hop 1y nhim ddm bdo qud trinh 1ip, ddng thdi c6 cd s& d€ chon

trang thi€t bi hdp 1y. Luc ép can thiét dugc x4c dinh theo cong thifc sau :

P=f,.P.n.d.L (N)

Trong d6 : f, - hé s6 ma sat giita hai bé mit lip.
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Thudng £, = 0,06 —0,22 véi thép,
th, = 0,06 —0,16 v&i gang,
P — 4p lyc riéng trén bé mit ti€p xiic,
d — dudng kinh 13p ghép,
L — Chiéu dai lip ghép.
4. Ldp chdt bdng dinh tdn :

K&t c4u dinh tdn thudng dung cho cdc mdi lip ghép chiu tdi trong 16n, rung dong
manh nhu cdc k&t cAu khung gian trong nganh xay dung, gian cdu trong cong nghiép déng
tau, may bay v.v ... Tuy theo vat liéu va dudng kinh ctia dinh tdn cé thé thuc hién bing
cdch tdn ngudi hay tdn néng.

Dinh tdn c¢é nhiéu loai : ddu chim, ddu nita chim, diu chdm cau, dinh tdn rdng (hinh
4-20). ‘i/ 2 T e — e |
| ' i

1

|~/J ‘L‘iL/J L1

w Vi

Hinh 4-20. Lip ghép bing dinh tdn cic loai.

Pong lyc dung d€ tdn tuy theo k&t ciu, loai hinh ¢ thé ding bia tay, biia hoi hoic
may ép.

Ngoai nhitng phuong phidp k€ trén, ngudi ta con diing cidc phudng phdp dip ngudi,
ddn, han dé thuc hién m&i 1dp cd dinh. Tinh todn m&i han, k&t cau dinh tdn dugc gidi thiu
trong gido trinh cong nghé kim loai, gido trinh két cau.

4.5.3 Lap ciac mdilap di dong

Moi lip di dong duge ding phd bi€n trong cic nganh ché tao mdy. Do dic thu va
k&t cau clia san pham cdc mdi 1ip di dong bao gdm nhiéu loai khdc nhau, & day trinh bay
hai loai thong dung nhit1a & truc va cdc bo truyén dong in khdp banh ring.

1. Ldp rdp 6 truot lién :

O trugt thudng st dung trong nganh ché tao may 1a § trugt lidn va & trugt hai nita
(con goi 1a 6 trugt bd doi).

MB&i 1dp 6 trudt lién c6 nhitng yéu ciu sau :

- Pudng kinh ngoai clia & 1dp chit véi vd hop.

- Pudng kinh trong lip 18ng véi ¢6 truc.

Khi 1ip bac 1én hdp c6 thé nung néng vat bao, lam lanh vit bi bao hay lip ép. Mai
1ip & trén than hop thudng yéu cau do doi lip ghép khong 16n thong thudng st dung
phuong phap ép ngudi. Khi ép bac phai dinh huéng t6t d€ trdnh bi€n dang. Hinh 4-21 gigi
thiéu mot sd ki€u din hudng khi 1ip ghép & trugt lién.
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Nguyén cong lidp 6 trugt c6 thé thuc hién ty dong hoic trong dang sin xuit 16n. Bac
chita trong § c4p phoi dugc cung cip theo chu ki vao co ciu dan hudng d€ ép vao than hop
theo nhip 1dp rap san phdm.

L\\l§ ?&

5 ' T
b) )

3

Hinh 4-21. Céc ki€u dinh huéng khi 1dp ghép & trugt lién
1. Than dd g4, 2. Chét dinh vi, 3. Bac can ldp,

4. Gid dd bac, 5.10 xo, 6. Chi ti€t dugc 1dp bac vao.

2. Ldp rdp & trugt bo doi :

Lip rap cdc loai 6 trugt bd d6i cAn quan tim tdi d6 cting virng clia §. Piéu d6 dugc
thé hién qua ti s6 K.
S
D

K =

Trong d6 : S- d6 day thanh bac,
D - dutng kinh ngoai cia bac,
Véi K =0,065-0,095 goila bacday,
K =0,025-0,045 goila bac mdng.

Bac thudng ché tao bing hop kim bimetall c¢6 16p phi chiu ma st véi chiéu day
khodng ( 0,4 — 0,9 ) mm. Chiing dugc diing nhiéu trong dong co 6td, may kéo, may bay
V.V ...
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Khi 14p bac cAn tao ra 4p suat cAn thi€t & mit ngoai ti€p xic v6i than hdp bdo ddm
ti€p xtic déu va khong dich chuyén trong qua trinh lam viéc. Pong tJi tao kha ning truyén
nhiét t&t, gidm bi€n dang, ting tudi tho cda bac.

Pé dat nhitng yé&u td trén, khi 4p hai nira bac 1én 16 1ip ghép cin c6 dd ddi theo
chiéu cao clia ntra bac 14 Ah va dugc xac dinh theo biéu thifc sau :

Ah:ﬂ'db_de:ﬂ-—.l
4 4

Trong d6 : dy — dudng kinh ngoai cta bac,
d. — dudng kinh 18 cta hop,
i — do doi can thi€t clia mdi 1ip.
Theo kinh nghiém, thudng Ah = (0,05 — 0,12) mm. Néu Ah qué 16n khi 1dp rdp hai
nira bac chén nhau giy bi€n dang thanh hinh s6 8 (hinh 4-22b), trudng hgp Ah qud bé sé&

khong tao dugc 4p suit can thi€t giita bac va v hop (hinh 4-22¢). PE thda min nhitng yéu
cAu trén, chiing ta cAn ki€m tra Ah trudc khi ti€n hanh Iip rdp bac.

a)

Hinh 4-22. Sai léch khi 13p & bac hai nita chon d6 doi khong ding.
a. Ah, b. Ah16n, bi€n dang s6 8, c. Ah bé, bac ti€p xiic khong déu.
Hinh 4-22 gi6i thiéu sai léch md&i

1dp bac hai nita v6i gid tri Ah khong
ding. Hinh 4-23 13 so dd ki€m tra Ah.

3. Ldp & ldn :

Pé€ 1ip 6 lin thudng st dung hai
céch lip :

- Vong trong ldp chit véi truc con
vong ngoai lip 16ng vé6i than hop.

- Vong trong ldp 1dng vdi truc con
vong ngodi lip chit véi vo.

- Nhim ddm bdo trong qué trinh
lam viéc 6 khong bi ket do din nd vi
nhiét trong qud trinh lam viéc, vong

Hinh 4-23. So @b ki€m tra Ah.
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trong 1dp chit véi truc thong dung nhiéu hon. P& thuc hién qué trinh 14p, ta thuc hién nung
néng vong bi (ludc trong dau & nhiét dd 65 —100°C). Ti€p theo ép & bi vao truc va cin
phai din huéng t&t va luc ép déu.

- Ti€n hanh ép bi biing mdy ép, étd hay cdc trang bi do g4 don gidn. Hinh 4-24 trinh
bay mot sd trang bi don gidn d€ ép & bi Ién truc hay vao thin hop.
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Hinh 4-24. Mot s6 dung cu ldp & bi.

- O bi sau khi di 1£p cAn phii ¢8 dinh vi tri cAn thi&t ciia ching theo chiéu truc. Cin
clf vao yéu cau vé dd chinh xdc, vi tri, tri s& clia luc chiéu truc va két cau clia cum 1ip
ghép dé€ chon phuong phap chin & thich hdp. Hinh 4-25 gidi thiéu mot s6 bién phdp chin
8 bi thudng ding.

2 ) of R

Hinh 4-25. Chin 6 lin theo chiéu truc.

a. Dung bac chin, b, c. Dung vong géng,
d. Dung vit ham, e, g. Dung dai &¢ ham.
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- P&i v6i 6 bi con khi 1dp thudng tach thanh hai phan : vong trong cling céc con lin
va vong cdch 1dp vao truc. Vong ngodi ldp vao 16 trén than hop. Viéc diéu chinh khe hd
huéng kinh ctia 6 nhim ddm bio khe hd 1am viéc bing cdch dich chuyén huéng truc mot
trong hai vong ctia 8 mot lugng 1 C (hinh 4-26).

Hinh 4-26. S¢ db diéu chinh & bi con.

Khe hd hudng kinh e dudc xadc dinh theo biéu thifc :
e =2Ctgf
A =2C sinf
Trong d6 : C — lugng dich chuyén huéng truc.
B - khe hd theo dudng dp luc.
Piéu chinh khe hé 1am viéc cda 6 bi con thudng diung cidc vong dém, diéu chinh
bing ren vit (dai 6c theo vit diéu chinh).
4. Ldp & bi kim :
- O bi kim con goi 12 § bi diia. N6 ¢6 yéu cAu vé khe hd huéng kinh nhu khe hd 1am
viéc clia § trugt.
- Viéc ldp 6 bi kim khéc vdi 1dp & bi thudng 12 phai ché tao truc phu (hay bac phu)
c6 dudng kinh 1ip ghép nhd hon truc khodng (0,1 —0,2)mm.

- Céc vién bi dudc x&p vao Vong chidn bi

trang thdi lam v€c v4i vOong ngoai va  B; kim * Truc gi
truc phu, d8 hai ddu bing vong chin. ' 4

Sau d6 dua truc cAn lip vao d€ ddy _;_ i
nhe truc phu ra khdi & bi nhu trén | | | ) _*,\_ <\
hinh 4-27. ANHZZk e
=S\l N7
Sau khi 1ip & vao vi tri xdc \ \N é — ﬂ
o A
dinh, can ti€n hanh ki€m tra cdc yéu b)
cdu sau :

. Hinh 4-27. Lip & bi kim
- O quay ém, nhe nhang khong a.Lipbivao§, b.Lip truc vao 6.
c6 ti€ng On.

Cong nghé ché tao may -252- Ho Viét Binh



Trudng dai hoc su pham ky thuat TP. H6 Chi Minh

- Kiém tra khe hd huéng kinh va huéng truc.

Hinh 4-28 13 so db kiém tra cdc yéu cau k§y thuat ctia 6 bi.

T
e e

Hinh 4-28. So dd kiém tra khe hd va d6 ddo mit ddu cta & lan.

4.5.4 Lip rap bo truyén banh riing
1. Ldp rdp bé truyén bdnh rdng thdng :

Do yéu cau lam viéc ma mdi lip banh ring trén truc c6 thé 1a 1ip 1dng hay lip chit.
Thyc hién mdi 1dp chit da trinh bay & trén nhu : nung néng vat bao, 1am lanh vat bi bao
hay ép ngudi.

Khi ép cing can c6 cdc trang bi dd g4 dAn huéng chinh x4c.

DPé€ truyén mémen xoin thudng ding k&t cau then hay then hoa. C6 dinh vi tri chiéu
truc cia banh riang c6 thé ding gd truc, bac chin, vit chi hoic dai 6¢c him v.v...

Sau khi 1ip banh ring can phai ki€m tra chi't lugng cla cum ldp theo cdc thong sd sau:
- Kiém tra do ddo huéng kinh vi huéng truc.
- Kiém tra khe hé bdnh ring va thanh hdp sao cho ddm bio an toan trong qud trinh

lam viéc.

Ki€m tra khe hd mit ring.

Ki€m tra diéu kién dn khdp nhe va ém.

Ki€m tra vi tri in khép clia mit ring.
- Duéi ddy sé trinh bay mot s6 sd d6 kiém tra chat lugng banh ring sau khi l13p rap.

Trén hinh 4-29 trinh bay dd g4 ki€m tra d6 ddo huéng truc va huéng kinh clia banh
ring. Truc g4 banh ring dugc gd trén hai miii tAm hay hai khoi V dit trén ban “mdt” hay
than db gd. Dung con lin ki€m 5 va ddng hd 6 kiém tra do ddo vong lin ; Pong hd 8 ki€m
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tra @6 ddo hudng kinh cta banh ring. Trong qud trinh ki€m tra phdi khdng ch€ tinh ti€n
doc truc clia banh ring va truc bing co cau ti 7.

6

-4

] [

Hinh 4-29 . Kiém tra sai léch hu6éng kinh va huéng truc
1. Truc g4, 2. Ban m4t, 3. Khéi V, 4. Bdnh riing,
5. Con lin ki€m, 6- 8. Pdng hd so, 7. Chdt ti.

Pé€ kiém tra khe hd mit bén cia banh ring tiy thudc vao dang sidn xui't ma ching ta
st dung c4c bién phap kiém tra thich hop.

Trong sdn xuét don chi€c va loat nhd, thyc hién qué trinh kiém tra don gidn biing
cdch gilt mot banh c6 dinh con banh kia xoay qua lai, roi danh gid khe hd dn khép bing
cin 14 hay mit thudng theo kinh nghiém. C6 thé ding day chi dit vao gita hai mit ring in
khép, sau d6 do kich thudc ban chi bi cin mdng d€ xdc dinh khe hé in khép clia chiing.

Trong san xudt hang loat va hang khdi, kiém tra khe hd in khép clia banh ring bing
nhitng g4 kiém chuyén dung. Hinh 4-30 mo t4 mot s6 dd g4 ki€m khe hd dn khép cla
banh rang.

Hinh 4-30. Ki€m tra khe hd mit bén cta
cdp bdnh rdng an khdép.
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C6 hai banh ring dn khép 4 va 5 ta giit ¢d dinh banh ring 4; trén truc bdnh ring 5
1ap thém tay don 1, ddng ho 2 xdc dinh gia tri quay khi lic banh ring 5. Vay tri sd khe hé

. A 2 N R 2 AN A N N
mit bén C, dudc xdc dinh thong qua ti s6 C, =T0.e (e - chi s06 doc dudc trén dong ho 2,

R, ban kinh vong tron lin va L - chiéu dai tay don 1). Ta ciing c¢6 thé x4c dinh khe hd mit
bén qua dau do, ti vao mit bén banh ring 5 va dong hd chi thi 3.

Kiém tra vi tri in khSp clia banh ring dwa vao vét ti€p xic. Trong cip banh ring in
khép, ta boi 16p son méng 1én bé mit lam viéc ciia mot trong hai banh, quay cho chiing dn
khép mot vong rdi quan sit vét son dé lai trén mit ring clia banh kia. Dya vao vi tri dn
khép kiém tra trén, ti€n hanh diéu chinh ddm bio in khdp ding clia banh ring. Hinh 4-31
trinh bay vét ti€p xic c6 thé xuat hién khi ki€m tra.

Hinh 4-31. Ki€m tra vi tri &n khdp clia banh ring theo vét ti€p xic.
a. An khép ding, b. Khodng céch truc xa,

c. Khodng cdch truc gin, d. Hai truc khong song song.

Ngoai mot s6 thong s6 ki€m tra ké trén, d€ ddnh gia chi't lugng clia banh ring, ta
cAn ki€m tra c3 ti€ng dn khi 1am viéc. C6 thé nghe ti€ng 6n d€ danh gid hoic do ti€ng 6n
theo nhitng ch& @6 1am viéc khdc nhau. Véi toc dd 5-6,5 m/s. Ti€ng dn cho phép 1a 80-85
dB(dexiben).

2. Ldp bd truyén bdnh rdang con :

Bénh ring con lip trén truc thudng st dung moi 1&p chit. Truyén mémen xoidn ¢
thé thong qua then hay nhd dp lvc do d6 doi 1dp tao nén. Mot s6 banh ring con cé kich
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thudc bé thudng ché tao lién truc. Qud trinh ldp rdp thuc hién nhu bo truyén bdnh
rang tru

da trinh bay § trén.

Ngoai ra khi 1ip bd truyén banh ring con, phdi chd y diéu chinh sy dn khép clia
chiing sao cho bdo ddm khe hd 1am viéc giong nhu cdc bo truyén banh ring tru.

Diéu chinh sy dn khép clia cip banh ring con biing cich xé dich theo chiéu truc mot
trong hai banh, con mot banh giit nguyén tiy thudc dic tinh ctia sdn phdm lip. Piéu chinh
lugng dich chuyén dé c6 thé dung vong dém véi chiéu day khdc nhau hoic ding dai dc¢
diéu chinh.

& day can tinh
todn moi quan hé
gitta khe hd cho
phép C va lugng xé
dich X tuong tu nhu
khe h3 lam viéc cia
6 bi con. Hinh 4-32
dién td so d6 diéu
chinh va tinh todn
khe hd 1dp rdp bdnh
rdng con.

Khe hé C dugc

xdc dinh theo biu Hinh 4-32. Piéu chinh khe hé ldp rdp bdnh ring con

thtc : o - G6c dn khdp, ¢ - Gbc con cla nén lin.

C = X.2sina sing

3. Ldp bé truyén bdnh vit truc vit :

Lip bo truyén banh vit, truc vit can phai ddm bdo cdc diéu kién dn khép gidng nhu
céc bod truyén banh ring nhu ddm bdo vét dn khép ding, truyén dong ren va khe hd 1am
viéc ding. Hinh 4-33 13 sd @6 ki€m tra sy in khép clia bo truyén banh vit — truc vit.

Kiém tra khe hd dn khép clia bo truyén banh vit truc vit bing cach giit banh vit cd
dinh va quay truc vit. Can ¢ vao géc quay ¢ cia truc vit sé tinh todn dugc khe hd ctia mat
rdng theo cong thirc sau :

0,115.Cn
= S (rad)
g.m.sin A.sina.dn

Trong dé :
C, - khe hd lam viéc (um),
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q=—
m

D — dudng kinh vong dn khdp cia truc vit,

m — modun,

A ] Z
A -gbéc n Ang cua truc vit tgh = —,

Z — sd ring clia banh vit,
o dn — gbc dn khdp clia thanh khia ring thing in khdép v6i truc vit than
khai & tiét dién thing géc vdi dudng xodn vit.
Gi4 tri khe hd C, ddi véi cdc bo truyén c6 d6 chinh xdc khiacnhau dudc tiéu chuin
héa va cho trong “S6 tay cong nghiép ché tao may”.

Hinh 4-33. So db kiém tra v&t dn khép.
a. Banh vit 1éch phai, b. Banh vit 1&ch trdi, c. An khép ding.

4.6 Ki€m tra chat lugng ldp rap

Trong qud trinh 1dp rdp sdn pham c6 thé gAy nén nhitng sai 1éch do cdc nguyén nhan
sau :

- Xdc dinh khe hé clia cdc mdi 1ip khong chinh xdc.

- Diéu chinh vi tri twong quan ctia c4c chi ti€t 1ip khong ding.

- Luc tdc dung khi 1dp hay Iyc kep 1am cho chiing bi bi€n dang. Trong qu4 trinh van
chuyén lam thay d6i vi tri hay bi€n dang cum hay bd phan clia sdn phdm lip v.v...

Nhitng sai 1éch do qud trinh lip rap lam gidm chdt lugng clia sadn pham. B&i vay
trong qud trinh 13p ta cin ki€m tra theo cdc diéu kién k¥ thuit cla ching, thuc hién cin
bing céc chi ti€t, bo phan c6 chuyén dong quay ciing nhu ki€m tra chi't lugng clia sin
phdm theo cdc diéu kién nghiém thu. Duéi ddy sé& trinh bay mdt sd phudng phap ki€m tra
chi't lugng 14p rdp sdn pham.
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4.6.1 Kiém tra chit lugng ctia mdi lip

P& ddm bio chat lugng ctia mdi ldp, can ki€ém tra didu kién k¥ thuit clia ching ciing
nhu cdc bd phan va cum sidn pham lip. Pong thdi dua vao két qua ki€m tra, c6 lic phai
diéu chinh lai nhitng yéu cau k¥ thuat da dé ra khi thiét k€.

Tuy theo mifc d6 phifc tap clia sdn phdm lip ma bd tri cic nguyén cong ki€m tra
trong diy chuyén 1ip rdp, thong thudng bd tri & nhitng vi tri ¢6 kha ning giy nén sai léch
hoic sau khi hoan thanh 1ip mdt bo phan hay modt cum clia sdn pham.

D6i v6i nhitng méi 13p quan trong, thudng bit budc phai ki€m tra 100%, con nhitng
m&i 1ip khong quan trong, chi kiém tra dinh k¥ sau titng loat 1ip rap.

Tuy theo diéu kién k§ thuat ciia m&i ldp va diéu kién sin xuit, c6 thé 4p dung mot
trong cdc phudng phap kiém tra sau diy.

1. Kiém tra truc tiép :

Phuong phdp nay khong cin diung thiét bi hay dung cu do ludng phic tap, ma chd
y&u dua vao kinh nghiém clia cong nhan dé ddnh gid chat lugng cia m&i 1dp.

Vi du : ki€m tra biing mit, cho chay thif nghe ti€ng 6n clia bo truyén banh ring in

khép. Phuong phédp nay diing dé ki€m tra cdc mdi lip yéu ciu chit lugng khong cao. N6
c6 ning sudt cao nhung ton tai mot sé nhugc di€m sau :

- P chinh xdc thdp va chdt lugng ki€m tra khong déu.

- Chat lugng mdi 1dp phu thudc nhiéu vao trinh dd va kinh nghiém cda cong nhin
13p rép.

- K&t qua ki€m tra chi Ia dinh tinh, khong cho chiing ta gi4 tri dinh lugng .

Phuong phdp kiém tra truc ti€p chi 4p dung ddi v6i dang sdn xuat nhd cho cdc sdn
phdm yéu ciu chd't lugng thap.

2. Kiémtra cokhi :

Pay 1a phuong phap ki€m tra c6 st dung cdc dung cu cd khi, do ludng hay dd gd dé
ddnh gid chat lugng ctia mdi 1dp.

Nhitng phuong tién ki€m tra thudng dung 13 cdc dung cu do van ning, thudc panme,
ddng hd so, cin mau, truc kiém, thudc, dudng maiu v.v...

Phuong phédp nay cho ta bi€t dudc gid tri dinh lugng mdi lip, thudng 4p dung trong
san xut hang loat.

3. Kiém tra ty dong :

Phuong phdp nay thudng st dung trong lip rap day chuyén va 1ip rdp tu dong. Viéc
ki€m tra chat lugng lip rap dudc tw dong héa nhd cdc thi€t bi chuyén dung.

Phuong phap nay dat dugc d6 chinh xdc va ning sudt cao. Co sd li thuyét ciia ki€m
tra ty dong dudc gidi thiéu trong cdc tai liéu vé tu dong héa do ludng.
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4.6.2 Can bing may

Nhitng thiét bi ¢6 cdc bo phan chuyén dong quay, n€u khong cin bing trong qué
trinh 1Am viéc s& phat sinh luc qudn tinh li tim hay cdc ngiu lyc, tao nén rung dong lam
gidm dd chinh x4c, Khong dat dugc chi tiéu k§ thuat va 1am gidm tudi tho cla thiét bi.

Vi vdy cin bing mdy phai dudc coi 1a mot thong s& ctia do chinh xdc ldp rap. Mdy
c6 yéu cau dd chinh x4c cang cao thi phai thuc hién qu4 trinh cAn biing cang nghiém ngit.

Nguyén nhin giy nén sy mit can bing 1a do sy sai sét trong qua trinh ché tao, lip
rap lam cho truc quay khong trung vdéi truc quan tinh trung tam.

L a M\/iw

L

AN

Hinh 4-34. So dd bi€u thi sy khdng cin biing clia chi ti€t quay.

Hinh 4-34 13 so d6 sy khong cAn bing cia chi ti€t quay. Giad s khi 1dp puli c6 truc
quay 1a 00 léch véi truc quén tinh trung tdm 0,0; mdt khodng 13 a. Khi chuyén dong quay
s€ sinh ra luc quén tinh ly tdm 1a :

Q

J="aw’
g

Trong d6 : Q — trong lugng cda vat quay,
g — gia tOc trong trudng,
a— do lech tim,
o — van tdc goc.

Nguyén li cAn bing mdy di dudc trinh bay k§ trong gido trinh “Nguyén Iy mdy va
cdc van dé giao dong trong k§ thuat”. 6] day chi giGi thiéu mot cach khdi quat qua trinh
cin biing biing cdch thém hay b6t khdi lugng trén chi ti€t quay khong can bing.

C6 hai phuong phdp cin biing 12 cAn bing tinh va cin bing dong.
1. Cén bang tinh :
Thyc hién qud trinh cAn bing & trang thai tinh. Phuong phdp nay dp dung cho céc chi

s A z 2 1A L
ti€t quay co ti e : B<1

1— chiéu dai va D — 13 dudng kinh vat quay.
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Trong diéu kién san xuit nhd c6 thé cin bing tinh v6i mot thi€t bi don gidn gdm hai
g4 dd song song v6i nhau trong mit phing ngang. G4 chi ti€t 1én truc g4 va dit trén hai
1u3i @8 cia gid rdi lin nhe chi ti€t d€ x4c dinh trong tAm cla vAt.

Néu vat khong cin bing thi trong tAm ludn nim & vi tri thAp nhat. Tir ddy, ta sé bdt
khdi lugng & phan dudi hay thém khoi lugng vao phia d6i dién qua tAim quay cho dén khi
vat dat dugc gid tri cAn bing. Hinh 4-35 trinh bay so d0 nguyén li qu4 trinh cin biing tinh.

2. Cdn bdng dong :

Nhitng chi tiét c¢6 ti 1& é
16n n€u mat can bing, khi
chuyén dong quay sé tao ngiu
luc 16n do cdc khoi léch tAm
tao nén trén chiéu dai cua truc.
Né&u van tdc quay cang 16n thi
dnh hudng do mat cin bing
cang 16n, c6 tic hai t6i 6n dinh
va chat lugng clia thi€t bi, bdi
vy nhitng loai chi tiét dang
trén trong qua trinh 14p rdp can
phdi ki€m tra cin bing dong.

Vi du : véi loai chi tiét
E<3 v6i van tdc quay V=

5m/s. N&éu nén méng vitng
chic thi chi cin bing tinh. Con

o;'_ _E

#

Chua cAnbing  Timvi tri cAn bing D can bing

Hinh 4-35. S
1. Chi tiét, 2.

0 dd can bing tinh.

Truc gé, 3. Gid dd.

khi V > 6m/s thi nhit thi€t phdi cin bing dong. V§i van toc quay tuong ty néu nén méng

, . I
kém ving chac véi ti 1€ Esl

cling phai thuc hién qud trinh cin
bing dong.

Phuong phédp cin bing ¢6
khd ning khic phuc dudc cd hai
dang mat cin bing do Iyc li tAim
va ngiu luc, bdi vy né thay thé
cho c4d phuong phdp cin bing
tinh.

Hién nay ngudi ta da ché&
tao ra nhiéu loai mdy khdc nhau
d€ thuc hién cin bing dong chi
ti€t quay. Mot trong nhitng

2 1 3

A

4 5

—

I

Hinh 4-36. So dd nguy
1. B6i trong,
3. Chi ti€t cAn biing,

5. Bo truyén dong vo

gh

% %

én 1y can biing dong
2. Gi4 dd dan hdi,
4. Khép néi truc,

cap.
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nguyén i d6 dugc thé hién trén hinh 4-36.

Chi ti€t cAn biing 3 dugc thuc hién trén hai gid d5 dan hdi 2. Pdi trong 1 ¢6 thé dich
chuyén huéng truc va huéng kinh. Nhd bo truyén dong vo cAp 5 kéo chi ti€t quay, ¢ thé
dat t6i s& vong quay cong hudng. Cin cit vao vi tri clia d6i trong khi quay véi sd vong
quay cong hudng n d€ thém hay b6t di mdt phan trong lugng clia chi ti€t can dudc cin
bing.

4.6.3 Kié€m tra chat lugng sin phadm

Sau khi 13p rap hoan chinh, chuén bi xuit xudng san pha phai dugc kiém tra theo cic
diéu kién ki thuat va cdc chi tiéu nghiém thu do nha thi€t k& dé ra. K&t qua kiém tra dugc
ghivdo vin bin nghiém thu sdn pham ché tao.

Thong thudng c6 3 nhém thdng s6 cin ki€m tra.
- Kiém tra cdc thong sd hinh hoc.

- Kiém tra cdc thong s6 dong hoc.

- Kiém tra cdc thong s6 dong luc hoc.

10) 11) 12) 13)

Hinh 4-37. Sd db kiém tra cdc sai l&éch hinh hoc khi 1ip.
1. Kiém tra khe hé, 2-3. Kiém tra d6 song song,
4-8. Kiém tra d6 ddng taim, 6-7-12-13. Kiém tra do thing gébc,

9-10. Kiém tra dd ddo huéng kinh va hudng truc.
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1. Kiém tra cdc thong s6 hinh hoc :

D6 1a viéc kiém tra do chinh xdc vé vi tri tuong quan giita cdc chi ti€t va bo phan

may.

Vi du : d6i véi cdc may cong cu nhu mdy tién can ki€m tra do chinh xdc hinh hoc
nhu d6 song song ctia bing mdy, dd song song cua truc chinh v6i bing may theo theo hai
phuong, do tring tdm cta u sau vdi truc chinh v.v...

2. Kiém tra dong hoc :

Kiém tra d6 chinh x4c cta tirng bd phan hay ciia toan may trong diéu kién khong tai,
déng thoi thyc hi€n chay ra céc bé mit lam viéc.

Néu ki€m tra titng bd phan riéng clia mdy, thi ching dugc gi trén nhitng dd ga
chuyén ding va din dong bing cic dong cd riéng. Bit ddu tir toc do thap va ting dan tSi
tdc do t6i han. Trong qud trinh thit nghiém s& quan st ddnh gid tinh trang lam viéc cla
ciac bé mit, tinh trang cda § lidn, & trudt, song trudt, bd truyén in khép banh ring, vitme,
cam v.v ... Do tdc¢ do, do vong quay ddm bdo quan hé vé ti s§ truyén va su 1am viéc tin ciy
clia cdc bd phan mdy nhu : cdc bom dau, bom thdy luc, hé thong 1am mat, hé thdng boi
tron trude khi thi nghiém c6 tai.

3. Kiém tra dong luc hoc :

Kiém tra dong luc hoc 13 kiém tra sy 1am viéc c6 tdi cla thi€t bi trong diéu kién 1am
viéc clia chiing véi cdng sut toan phan trong khodng thdi gian ma diéu kién ky thuit da
quy dinh.

N&u sdn ph§m la cdc loai dong co nhu: dong cd di€n, mdy phat di€n, dOng cd nhiét,
mdy hoi nudc tuabin.v.v... thi cling phai thi nghi€ém vdi cdc dung cu ning lugng va cong
sut tuong ng.

Trong qud trinh thit nghiém, ta phdi do cdc thdng sd vé : luc, cong suit, lugng tiéu hao
nhién liéu, nhiét d6 phat sinh va do bi€n dang & nhitng bd phian quan trong. Quan sit qud
trinh 1am viéc clia cdc chi ti€t va bd phan mdy, ddnh gid vé rung dong va ti€ng on.

Cudi cling ghi cdc s6 lugng do dac, quan sat dude vao vin ban yéu cau ddi vdi viéc
nghiém thu sdn phadm.

Trong qua trinh thit nghiém néu c6 thdng s6 nao nghi ngd thi phdi ti€n hanh ki€m tra
lai.

Nhitng sin phdm dat chat lugng 12 nhitng sdn phdm thda min moi yéu ciu nghiém
thu va cdc di€u kién k§ thuat do thiét k& dé ra va sé dugc xuit xudng, két thiic qué trinh
ch€ tao ldp va rap ching.
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