Trudng Pai Hoc Sw Pham K§ Thuat TP, H6 Chi Minh

Chuong 2
THIET KE DO GA
2.1. Khai niém chung vé dé ga
2.1.1. Khdi niém vé trang bi cong nghé
Trong qud trinh sidn xuét cda nganh cd khi ch€ tao mdy, toan bd cdc phu ting kém
theo mdy gia cong d€ gitip cho may d6 thyc hién cé hiéu qua qud trinh cong nghé gia
cong cic dbi tugng san xuat, déu dugc goi la cdc trang bi cong nghé.

Nhu vay trang bi cong nghé néi chung bao gom cic loai d6 g trén may cit, d6 gi
1dp rdp, dd g4 do ludng, cdc dung cu cit, cidc dung cu phu, cdc co cAu cip phdi, g& phoi,
cédc loai khuon duc, ren, dap, ép . . .

Viéc thiét k& toan bd cdc trang thi€t bi cong nghé dé sidn xudt mot san phadm c6 thé
chi€m tdi 80 + 90% khdi lugng lao dong trong cdng tac chudn bi sdn xuit. Gid thanh ché
tao trang bi cong nghé chi€m téi 15 + 20% gid thanh c4c thi€t bi. Do d6 mudn dat dudc
hiéu qua kinh t& cao, thi viéc nghién citu cidc phuong phap trang bi cho sdn xuit 1 diéu rit
can thiét.

2.1.2. Phuong phap trang bi cho qua trinh san xuat

Hiéu qud kinh t& cda viéc trang bi cong nghé phu thudc rit nhi€u vao dang sidn xuat
va tinh chat sdn xué't clia mot nha may.

San xuit hang khdi va hang loat 16n thudng ding cdc trang thi€t bi cdng nghé hién
dai hon so véi san xuat hang loat bé va vira. Tuy vdy cdc trang thi€t bi dit tién nay sé&
dugc hoan von rat nhanh chéng tir 1gi nhuin cla céc chi ti€t gia cdng thu dugc.

St dung loai trang bi cong nghé chuyén dung hién dai nay cho sdn xudt hang loat
bé va vira, cic d6i tugng gia cong ludn ludn thay d6i thudng xuyén s& bat 1gi vé mit hiéu
qué kinh t&, vi khi chua hoan di vén da phai bd di, tru6c khi ching bi hao mon.

Vi vy trang bi cho sdn xuAt hang loat bé va vira phdi tim c4dc phuong phdp kéo dai
thdi gian st dung cdc trang thi€t bi cong nghé trong tinh trang cdc chi ti€t gia cong ton tai
tuong d6i ngdn trong san xuit. Phuong phdp co ban d€ gidi quyé&t van dé dé 13 cic thiét bi
cong nghé phdi hoan toan hoic mot phan dugce lip di lip lai trong gia cdng cdc chi ti&t
khdc, titc 12 phdi cé khd ning diéu chinh dudc. Cdc van dé dé gidi quyét biing cich tiéu
chudn héa cic trang bi cong nghé, trén co sd phan loai cic chi ti€t va cdc bd phin chii y&u
clia cdc trang bi cong nghé va dién hinh héa qua trinh cong nghé ché tao chiing.

V6i khai niém nhu trén thi trang bi cong nghé c6 mot pham vi rat rong. Trong pham
vi clia tai liéu nay chiing ta chi nghién ctfu cdc loai d6 g4 trén may cit (hay con goi la do
g4 gia cong cd); cdn cdc dung cu cit, dung cu do . . . thudc pham vi cdc tai liéu khéc.
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2.1.3. CAu tao tdng quit clia do ga

D6 gd dugc ciu tao bdi cdc bd phan chinh sau diy :

— B0 phén dinh vi.

— B phan kep chit.

— Céc cd cdu truyén lyc tif noi tdc dong d&n vi tri kep chit.

— Céc co cdu huéng din dung cu cdt nhu : phién din, bac din, then dan,
dudng so dao . ..

— Céc co ciu quay va phan do.

— Than db g4 va d& db g4 d€ 1dp rdp cdc bd phin trén tao thinh mot bd dd g4
hoan chinh.

— Co cau dinh vi va kep chit dd g4 vao mdy cit kim loai.

2.1.4. Tac dung cia do ga

1- Nang cao niing suat va do chinh xdc gia cong vi vi tri clia chi ti€t so v6i mdy, dao
dudc x4c dinh biing cdc d6 dinh vi, khong phdi ra g4 mat nhiéu thdi gian; D6 chinh x4c gia
cong dugc ddm bdo nhd phuong 4n chon chuin, d6 chinh xdc clia d6 g4 va dic biét 1a
khong phu thudc vao tay nghé cong nhin. Vi tri cia dao so v6i @6 dinh vi (quyét dinh kich
thudc gia cong) da dudc diéu chinh sin.

2- M4 rong kha ning cong nghé clia thi€t bi: nhd d6 g4 ma mot s6 mdy cé thé ddm
nhin cong viéc clia may khéc chiing loai, vi du: ¢6 thé mai trén may tién, c6 thé tién trén
mday phay hodc phay trén mdy tién . . .

3- P gé gitip cho viéc gia cong nguyén cong khé ma n&u khong c¢6 dd gé thi khong
thé gia cdng dugc, vi du: khoan 18 nghiéng trén mit tru. Pd g4 phan do dé phay bdnh
ring, gia cong nhiéu 13 . . .

4- Gidm nhe sy cing thing va cai thién diéu kién 1am viéc clia cong nhan; khong
can sit dung thg bac cao.

Nh& nhitng tic dung trén ma viéc sit dung dd gd ding loai, ding lic s& mang lai
hiéu qué kinh t€ cao.

2.1.5. Yéu cau ddi véi do ga
D6 g4 trén may cit kim loai phdi c6 nhitng yéu cau sau:

1- K&t cAu phai phit hgp vdi cong dung. N&u dd g4 chi c6 cong dung 12 md rong kha
ning cong nghé clia mdy thi k&t ciu clia d6 g4 phdi chon sao cho gid thanh ché tao la ré
nhat. Néu d6 ga dudc dung cho ning cao ning suit lao dong thi két cAu clia dd g4 phai
gidi quyét dugc viéc ga dit va thio phdi nhanh. P gd chuyén ding phii c6 két ciu don
gidn t6i mic t3i da. Tuy nhién trong moi trudng hgp, hiéu qua kinh t& van 1a chi tiéu @€
lura chon phuong dn k&t cAu cho d6 ga.

2- Pam bdo dugc do chinh xdc gia cong da cho. Sai s& khi gia cong chi tiét trén d6
g4 phu thudc vio nhiéu yé&u td trong d6 c6 dd gd. Ngudi thiét k& dd gd phdi hi€u dugc sai
s6 nao clia do g4 s& dnh hudng dén sai s& gia cong chi ti€t. Can khong ché cic sai s6 clia
dd gd va cdc sai s6 c6 lién quan & mot mifc nao d6 d€ ddm bdo sai s& cho phép cia chi
ti€t gia cong.
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3- St dung thudn tién va an toan khi 1am viéc. P€ st dung thuin tién, d6 g4 phai
ddm bao cho viéc g4 dit va thdo chi ti€t gia cong nhanh, dé dang, tay gat kep chit dé thao
tdc, d& dang 1am sach phoi trén d6 g4 va g4 dit dd g4 trén mdy phdi don gidn.

An toan lao dong 12 mot chi tiéu quan trong d6i véi dd ga dic biét 12 do g4 quay
cung vdi truc chinh mdy trong qué trinh lam viéc nhu trén mdy ti€n, mdy mai tron . . . cac
dd g4 nay khong nén cé phan 16i nhod ra 16n va khi 1am viéc can c6 bd phian che chidn bdo
ve.

2.1.6. Phan loai @6 g4

1. Phan loai theo nhom mady
— PO g4 trén mdy tién, mdy tién rovonve .
— Do g4 trén may phay .
— D6 g4 trén may bao .
— Do g4 trén mdy mai .
— Do g4 trén may khoan .
— D6 g4 trén mdy doa .
— Do g4 trén mdy chudt .
— Do g4 trén may gia cong banh ring .
2. Phan logi theo mitc d) chuyén mon hod
a. D6 gd van ndng thong dung:

D6 g4 van ning thong dung con c6 thé goi la db ga van ning khong diéu chinh . Khi
st dung dd g4 van ning thong dung khong cin phdi lip bd sung thém céc chi ti€t va bd
phan khdc vao db gi. Loai d6 g4 nay dugc dung dé€ dinh vi va kep chit cédc chi ti€t c6 kich
thude va hinh ddng khdc nhau trong sdn xui't don chi€c va hang loat nhd. Cdc dd g4 van
ning thong dung thudng dugc ch€ tao nhu loai thi€t bi phu kém theo mdy cla cdc nha
mdy ché tao mdy cong cu. Vi du nhv : mam cip van ning, étd van ning, dau phan do
van nang

b.Do gd van ndng diéu chinh

Do g4 nay gdm c6 bd phan cd dinh va bd phan thay ddi . Bo phan c6 dinh 12 phan co
s diing cho moi chi tiét gia cong khac nhau. B phan thay ddi 13 nhitng chi tiét ctia dd ga
dudc stt dung tiy theo hinh dang va kich thudc clia chi ti€t gia cdng.

Vi du nhu cdc loai étd khi nén diing d€ phay, c6 ma &t6 thay ddi con d€ ét6 1a phan
co dinh.
c. Do gd chuyén mén héa diéu chinh

D6 gi nay ding d€ dinh vi va kep chit mot nhém céc chi ti€t c6 kich thudc, c6 két
cAu cong nghé gin nhu nhau, phuong phdp gia cdng va dic tinh cla cdc bé mit dinh vi
tuong tu nhau
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D6 g4 chuyén mdn héa diéu chinh gém 2 bd phin : bd phan van ning vabd phin
thay th&. B phan van ning thudng khong d6i va bao gém : than dd g4, truyén din ..., bd
phan thay th& gdm cdc chi ti€t thay thé dudgc ché tao thich hgp vdi hinh ddang va kich thudc
clia nhém chi ti€t gia cong trén dd g4.

Trén d6 g4 chuyén mon héa diéu chinh cé thé diéu chinh céc chi ti€t dinh vi d€ g4
dit cdc chi ti€t cing ki€u nhung c6 kich thudc khdc nhau. Viéc st dung cic chi tiét thay
th& s& md3 rong kh3 ning cong nghé clia do g4, gidm dudc sd ludng cdc d6 g4 chuyén
diing, do d6 riit ngin dugc thdi gian chuin bi sdn xuit khi chuyén sang sin xuit loai sin
phdm méi. P4 g4 chuyén mon héa diéu chinh dugc ding phd bién trong sdn xui't hang
loat va hang loat 16n.

d. P6 gd chuyén ding

Loai dd g nay chi thuc hién dudc mot nguyén cong clia mdt chi ti€t cu thé nao dé.
Khi thay d6i ddi tuong sin xuit, loai nay khong ding dugc.

D6 ga chuyén ding c¢6 vu di€m 13 v6i mot 1an diéu chinh mdy c6 thé gia cong tit ci
cdc chi tiét trong 16 sdn pham dat dd chinh xdc da cho. Do d6 c6 thé ning cao ning suit
lao dong, gidm thdi gian phu va stic lao dong clia cong nhan. Uu di€m nay cang thé hién
1o trong sdn xud't hang loat 16n va hang khéi.

Tuy nhién trong sin xuit don chi€c va hang loat nhé, sit dung d g4 chuyén ding sé
khong kinh t& vi chi phi cho thi€t k& ché tao dd g4 1am cho gid thanh sin pham cao, khong
rit ngdn dugc thdi gian chuén bi san xuat.

e. Do gd t6 hop

D6 gd t6 hop 1a dd gd dugc t& hgp lai tir nhitng chi ti€t va bo phan tiéu chuin héa da
dugc ché tao sdn va dugc dung lai nhiéu 1an d€ g4 dit dugc nhiéu loai chi ti€t khdc nhau.
D6 gi nay dugc dung trong sdn xuit don chi€c, hing loat nhd, hang loat 16n va hang khdi.
So véi cdc d@d gd van ning va dd g4 chuyén dung, st dung d6 gi t6 hgp c6 hiéu qua kinh
t& rd't cao bdi vi chi phi vé thi€t k& va ché tao dd g4 loai nay cho mdt sin phdm cu thé nao
d6 thap, rit ngin dugc thdi gian chuin bi san xuat khi chuyén sang sdn xuit loat sin pham
mdi.

2.2. Phuong phap thiét k& d6 ga
2.2.1. Phuong huéng chung

Ngay nay, sin pham cd khi rdt da dang va thay d6i miu ma lién tuc . Trong sdn xuat
song song ton tai nhi€u loai hinh khdc nhau nhu : sdn xuat hing loat 16n, loat vira, loat nhd
va don chi€c, trong d6 san xuit loat nhé chi€m ty 1& khd 16n. € ddp tng v6i moi loai
hinh sdn xut, dd g4 cin dinh huéng phat trién nhu sau :

- Tiéu chuin héa k&t ciu clia tirng chi tiét, tirng cum chi ti€t d€ c6 thé dé dang 1ip
thanh @b g4 .

- Dung cdc phuong tién tic dung nhanh nhu : dau ép, khi nén, dién tu, di€n co, chian
khong ...
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- Ty ddng héa khau ga dit d€ ning cao ning sudt va phl hdp vdi cdc thiét bi tu

dong
C6 thé st dung dd g4 diéu chinh d€ gia cong nhém chi ti€t n€u can.
Tuy theo tirng loai hinh sdn xudt ma mitc dd ¢ng dung c6 khic nhau.

San xuat hang loat I6n thi yéu ciu chinh 12 ning sudt vi vy can cd khi héa va ty
dong héa dd g4 nhim ning cao ning sudt dong thdi ning cao do chinh xdc gia cong. O
day st dung rong rdi cdc phuong tién tic dung nhanh : @6 g4 nhiéu vi tri, phan dd va kep

chit ty dong, ...

San xuat loat vira ciing can cd khi héa va ban tu dong d6 g4, sit dung co ciu tic
dong nhanh.

San xuAt nhd cin st dung loai dd gd thdo 1ip nhanh trén co s& cédc chi ti€t va bo
phan tiéu chudn héa. Pdng thdi co khi héa viéc kep chit d€ gidm nhe sitc lao dong cia
cong nhan . Ngoai ra ciing nén ding d6 gi diéu chinh gia cong nhém d€ ning cao tinh
hang loat trong sdn xuét.

2.2.2. Tai li¢u ban ddu d€ thié't k& do ga
- Bdn vé chi tiét gia cong véi ddy du kich thude, va cdc diéu kién ky thud .
- So dé nguyén cong dang thiét k& do gd vdi kich thudc, dung sai, d bong va
phuong dn dinh vi, kep chdt.
- Bdng thiét bi, cdc budc gia cong, ché do cdt s,v,t ...

Sdn luong hang ndm ( chiéc/ndm)

- Cdc s6 tay cong nghé, so tay tiéu chudn do gd va két cdu do ga ...

2.2.3. Phuong phép va trinh ty thié't k& do ga

Khi thi€t k& do g phdi trdi qua 4 budc cd ban sau :

Budc 1 : Thi€t k&€ nguyénly :

Dua trén phuong 4n dinh vi va kep chit di c6 § sd dd cong nghé. Ngudi thiét k& vé
phic s6 dd nguyén ly cia @6 g4 nhu : dd dinh vi, d6 kep chiit, cd cAu din hudng, s6 bo vé
than bd g4, bd phan dinh vi dd g4 vio mdy... thé hién § 1 vai hinh chi€u

Buéc 2 : Thi€t k& k&t cdu cu thé (ban vé ldp )

Sau khi tham kh3o céc chi ti€t tiéu chuidn, bo phin tiéu chuin, ngudi thi€t k& ti€n
hanh vé& ban vé ldp. Cic chi tiét trong dd g4 hdu hét 12 chon, riéng co cidu kep chit phdi
tinh todn strc bén.

Bin vé nay thudng theo ty 1& 1/2 ,1/1 hoic 2/1. Trén ban vé ghi diy dd ché& do lip
ghép cho cdc mdi 1dp quan trong . Pdnh s6 thit ty, dit tén va chon vat liéu cho tirng chi
ti€t, ghi nhitng yéu cau k§ thuit quan trong nhu : d6 vudng géc, dod song song, do6 dong
tam.
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S& hinh chi€u ctia bdn vé c6 thé 1a mdt, hai, hay ba sao cho thé hién hét cic chi tiét
clia d6 g4, thudng vé hinh chi€u & vi tri gia cong trudc tién, rdi vé ti€p cdc hinh chi€u
khac.

Mot s6 kich thudc can ghi cu thé 1a :
— Kich thuéc Cao x Dai x Rong nhit clia d6 g4.
— Khoéng cich giita d6 dinh vi va d6 din huéng.
— Bé day mié€ng cin.
Nhitng kich thudc thing khong c6é dung sai ctia vat gia cong thi kich thudc tuong ng
clia dd g4 c6 dung sai 12 + 0,1 mm, con kich thudc géc tuong tng 14y dung sai la +10°.
Nhitng kich thudc cda chi ti€t gia cong cé dung sai thi kich thudc tuong tng clia db
gd c6 dung sai bing Uy +s dung sai clia kich thudc chi ti€t gia cong (hodc phdi tinh sai s&
chuin, sé& trinh bay & chuong 2).
Khi thuc hién bdn vé nay cin theo nguyén tic tif trong ra ngoii, nghia 1a vé chi tiét
trude, 161 d&€n co cAu dinh vi, d&€n co ciu kep, d&n than db g4, rdi cd cAu din huéng ...
Budc 3 : VEé tach chi ti€t, tir bin vé& Idp ta v& tdch chi ti€t thanh nhitng bin vé riéng,
mdi chi ti€t thudng thé hién trén mdt khd A4, nhitng chi tiét tiéu chudn thi c6 thé khong
cAn vé. Nhifng chi ti€t khong tiéu chudn phai vé ddy di cdc hinh chi€u, ghi ddy di kich
thudc, n€u chi ti€t ndo khong vé tach dugc, chitng té ban vé 1ip con thi€u.
Budc 4 : Hiéu chinh bdn vé 1ip : Trén co s& cdc bdn vé chi ti€t, hiéu chinh lai bin vé
14p cho chinh xdc, c4 vé kich thudc 14n vi tri tuong quan.
Khi dem cho phian xudng ché tao, cin dem céc bin vé chi ti€t kém theo bdn vé lip
dé ngudi cong nghé tham khio khi gia cong va ding khi 13p rap do g4.

2.2.4. Nhitng tinh todn can thi€t khi thiét k& do ga
1. Tinh sai s6 gd ddt :

Sai s nay tinh cho nguyén cdng dang dudc thuc hién trén db ga:

. 2 2 2
€44 —\/80 +& + & dg

Trong dé :
e._12a sai s& do chon chuén, sé& trinh bay trong muc 2.3
& - 12 sai s6 do kep chiit, sé trinh bay trong muc 2.5
€4g — 12 sai s8 clia dO g4, thudng 18y bing 1/3 + 1/5 dung sai kich thudc

Vi sai s6 do g4 14y theo kinh nghiém nén trong mot sd trudng hdp khong ddm bio
yéu cau gia cong, khi d6 ciing theo thdng ké kinh nghiém nén chon sai s6 gd dit g = 12
dung sai kich thuc cAn gia cong. Tir d6 tinh sai s6 clia dd g4, trong d6 chi trong sai s6
ché tao. €dg = €ct + Em + Eqc
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2. Tinh todn lyc kep cdn thiét W,, : Tham khdo muc 2.5

3. Tinh luc kep do co cdu kep tao raW : Tham khdo cdc muc 2.6 ;2.7

Co ciu kep phdi tao ra dugc W= W,,. Trong cdc cong thifc tinh lyc kep do cd ciu
kep tao ra, ta thay W= W, tir d6 riit ra cic thong s6 can thiét clia co ciu kep.

4 . Chon va tinh todn siic bén ciia cdc co cdu chiu lyc:

Céc co ciu nay thudng 13 don kep, buldng, can pittdng ...
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2.3. Chun va sai s6 chuiin
2.3.1. Chuén
1. Binh nghia
Chuin 1 tip hop cdc di€m, dudng hoic bé mit ma ngudi ta cin clf vio d6 dé xic
dinh vi trf cdc di€m, dudng hoic bé mit khdc clia ban than chi tiét d6 hoic clia cac chi tiét
khdc trong qu4 trinh thi€t k&, gia cong, do ludng, 14p rdp ...
2. Phén loai chudn
Ngudi ta phan thanh hai loai chudn : chudn thi€t k€ va chuin cong nghé.
a. Chudn thiét ké
Chuin thi€t k& 1a chudn dung trong qué trinh thi€t k& nghia 13 tip hgp nhitng bé
mit, dudng, di€ém ma ngudi ta cin ¢ vio d6 d€ xdc dinh vi tri cda cdc bé mit, dudng,
di€m clia ban than chi ti€t d6 hodc clia nhitng chi ti€t khac trong qua trinh thiét ké&.
Chuén thi€t k&€ c6 thé€ 1a chuin thuc hoic chudn 3o.
b. Chudn céng nghé
Chuén cong nghé c6 bon loai :
- Chuén dinh vi (thudng diing khi gia cong).
- Chuin do ludng (nhiéu khi triing gdc kich thuSc cdng nghé).
- Chuin diéu chinh.
- Chuén ldp rdp.
o  Chudn dinh vi
Chuén dinh vi 1a tAp hop nhitng bé mit cé thuc trén chi ti€t gia cong diing d€ dinh
vi khi gia cong.
e Chudn do luong
Chuén do ludng 12 b& mit c6 thuc trén chi ti€t hoic mot phan ciia bé mit d6 ma ta
14y 1am gdc d€ do vi tri ctia bé mit gia cong.
e Chudn diéu chinh
Chuin diéu chinh 1a bé mit c6 thyc trén d6 ga hay mdy dung d€ diéu chinh dung cu
cit (xdc dinh vi tri cda dung cu cit so v6i chudn dinh vi).
o Mot sévi du
Vidu l

/— Mit gia cOng

Chuan diéu chinh

H / (trén do ¢4 )

Chuéin dinh vi ( trén chi ti&t )

4

- Gdc kich thudce ( trén chi tiét )
Hinh 2-1 . Chi ti€t g4 trén mit phing .
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Trong vi du 1 ta nhan thdy: chudn dinh vi, g&c kich thuc va chudn diéu chinh truing

nhau.
Vidu?2:

Chuén diéu chinh
(mit chdt)

A Chuén dinh vi
( mat 1d)

R [ |H

L - Goc kich thude
Hinh 2-2 . Chi ti€t g4 trén truc g4 ( chot)

Trong vi du 2 ta nhan thdy : chuin dinh vi va chuin diéu chinh Ia triing nhau con goc
kich thu6c vi nim & dudng sinh ddy tru nén khac v6i chudn dinh vi va chuén diéu chinh.

-Chuén diéu chinh ( mit ddu mam cip)

Vidu 3:
S Chuén dinh vi (mit con 16 tAm )
\— Goc kich thudce cia 1,
Goc kich thudc ctial,_ / |—lm 8=12 - (matdau)
N +
(matdau) i L

Hinh 2-3. Chi ti€t g4 trén 2 miii tAim

Trong vi du 3 chuin dinh vi, chudn diéu chinh va gdc kich thudc déu nim & cic vi
tri khdc nhau trong hé thong gé dit.
Vidu4:

A — Chuén diéu chinh (trén db g4)
B — Gdc kich thuSc (dudng sinh thap nhat
cla tru)
C — Mit gia cOng .
K , K’ - Chudn dinh vi (2 dudng sinh tiép
xuc véi khdi V)

Hinh 2-4. Chi ti€t g4 trén khoi V
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Trong vi du 4 chuin dinh vi, chudn diéu chinh va gdc kich thuéc déu nim & cic vi
tri khdc nhau trong hé thong gé dit .
2.3.2. Sai s¢ chudn
1. Khdi niém
Sai s6 chudn 1a lugng bi€n dong 16n nhit clia gdc kich thudc chi€u 1én phuong kich
thudc can thuc hién. Sai s& nay phat sinh khi chuin dinh vi khong tring g&c kich thudc.
Ky hiéu: g
Vidu :

1

i Mit gia cOng
: Goc kich thuée
/ —
A C A
H | Y h, 2 . . R
. Chuan dinh vi = chuin
I "hl /_ diéu chinh

Hinh 2-5. Pinh vi trén mit phdng

H — Kich thuéc diéu chinh, ¢d dinh cho ca loat chi tiét.
h; — ¢6 dung sai dh;, 1a kich thuGc hinh thanh & budc cong nghé trudc.
h, — kich thuéc can dat khi gia cong .

Nhén xét : kich thudc h, phu thudc vao vi tri ciia bé mit C (goc kich thuéc), vi tri

ctia bé mit C bi€n dong mot khodng Sh, ( tinh cho ci loat chi tié€t gia cong ).

Do d6: g.(hy)= dhy

2. Muc dich tinh sai s6" chudn

Kich thudc hinh thanh khi gia cong 13 quan trong nhit. Sai s0 cla kich thudc nay la
tdng hgp clia mot loat sai s& .

ALZZ(Adh+AdC+Am+An+8gd)+2Ahd
Trong d6 : AL — sai s& ctia kich thu6c can thuc hién .
Adn - sai s do bién dang dan hoi .
Age - sai s6 do diéu chinh may
An - sai 8 do mon dung cu cit.
A, -sais6 do bién dang nhiét clia hé thdng cong nghé.
€04 — Sai sO gd dit.
Y Ang- sai s& hinh hoc clia mdy — dao — g4 do ch€ tao.
Hé thong cdng nghé phdi dim bio :
AL < 8L (8L : dung sai kich thuéc cAn dat )

Trong céc sai s6 tao nén AL, c6 sai s6 c¢6 thé diéu chinh d€ khir dudc, c6 sai s6 do
ngiu nhién ngudi cong nghé khong thé khic phuc duge. DSi vdi loai sai s6 gd dit (ge)
ngudi ta ciing liét ké vao dang sai s6 ngiu nhién, tri s6 clia né bing :

€ga = '\/ 8c2 + 8k2 + Sgdz
Trong do6 : € - sai sO chuén
g - sai sO kep chiit
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€qa - sai s8 dO gd

Khi thi€t k& d6 g4 ngudi ta quan tAm dé€n cdc loai sai s6 nay. Kinh nghiém cho thiy

ring, néu :
g <[e.]= (1/3+1/2) L
thi kich thuGc hinh thanh khi gia cong s€ nam trong pham vi dung sai, nghia 1a :
AL < JL

Ngudi cong nghé khi thi€t k& qui trinh cong nghé phai chon chuin dinh vi va céc
phuong 4n dinh vi, tinh todn sai s6 chuin. N&u thda diéu kién trén thi viéc chon chuin dat
yéu cau, con néu khong thda thi ngudi cong nghé phai chon lai chuin cho thda diéu kién
trén.

C6 hai phuong phdp tinh sai s& chuén: tinh truc ti€p va 1ap chudi kich thudc cong
nghé.

3. Phuong phdp tinh sai s6" chudn bdng chudi kich thudc cong nghé

Chudi kich thudc cong nghé gdém 4 khiu co ban :

e Khau 1 : tir dung cu cit d&€n chuén diéu chinh ( kich thu6c diéu chinh ) : a

e Khiu 2 : tir chudn diéu chinh d&n chuin dinh vi : x,

e Khau 3 : tir chuin dinh vi d€n g&c kich thudc : x,

e Khau 4 : tir goc kich thudc d&€n bé mit dao (mit gia cdng) : L (kich thudc gia

cong).

Do sy dao dong ctia khau 2 (x;) va khidu 3 (x,) ma giy ra sai s6 chudn.

Tacla:e. (L) = AXx| + AXp

Né&u s& khau bi€n dong cang nhiéu thi sai sd chuin cang 16n.

Trinh ty d€ tinh sai s6 chudn cho kich thudc gia cong nhu sau :

- V& so dd g4 ditkhi gia cong.

- Xdéc dinh 16 chudn dinh vi, chuin diéu chinh, goc kich thuéc.

Vé chudi kich thuSc cong nghé trén so d6 gd dit, kich thudc trong chudi nay c6

gdc va c6 hudng.
Viét bi€u thitc quan hé giita cac thanh phan trong chudi kich thudc cong nghé.
Tim céc lugng bi€n ddng ctia khau x; va khau x; .
Sai s& chuén cla kich thudc gia cong chinh 13 tong cla cdc lugng bién dong Ax,

va Ax,.
4. Ung dung
Vidul : lw

H|a (x;1=xy)

Y
Goc kich thuée H

7
Goc kich thuée h

Hinh 2-6. Pinh vi V vi mit phing
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Pay 1a so @6 dinh vi d€ gia cong chi ti€t tru, c6 chudn dinh vi tring v6i chuin diéu

chinh. Ta cAn tinh sai s6 chudn cho céc kich thudc : H, h .
D6i véi kich thuée H : gdce kich thu6e triing véi chuan dinh vi va chuin diéu chinh.

Do d6 :

eeH) =0
- Pdi v6i kich thuée h : kich thude ndy c6 g6c nim & tdm chi ti€t nén khong triing
v6i chudn dinh vi va chuén diéu chinh.
Vi vay ta c¢6 chudi kich thudc cong nghé trong trudng hgp nay nhu sau :

a—-x—h=0
:>h=a—X2
D Do d6 - " oD
=a-5 0 0~8c()—7
4

2%
\— Goc kich thuée
Hinh 2-7. Pinh vi V va mit phing

Piy 1a so dd dinh vi d€ gia cdng mit phing trén chi ti€t tru ¢6 15. Tinh sai s6 chuin

cho kich thudc h.
Ta nhén thdy chuin diéu chinh va chuin dinh vi triing nhau con gdc kich thudc trong

trudng hdp nay nim & dudng sinh cao nhit clia 16. Vi vay ta c¢6 chudi kich thudc cong

nghé nhu sau :

a— X1 — h=0
=>h=a-x
D d
=a-(7 +7)
oD+o6d
Vay : e (h) = >+ 2e
_ A 1A A X N N 5 ) R
(e /d() léch tdim 10 va tru ngoai ) D° | — Chufn didu chinh
Vidu 3 : AW ,OCfOb\ /
\ . A
b [ o
a y2 A L,M H X2 [ g
\ KNk ] b

B 6 ‘ I

o Chuén dinh vi

Hinh 2-8. Pinh vi trén khdi V
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Vi du 3 13 sd dd dinh vi chi ti€t tru trén khdi V, c6 chudn diéu chinh 13 mit tya cla
khéi V, chuén dinh vi 12 2 dudng sinh ti€p xic véi bé mit khdi V ky hiéu K, K . Tinh sai
s& chuén cho cdc kich thudce: H, h.

- D6i véi kich thude H c6 gdc kich thude 1a dudng sinh thdp nhit clia chi ti€t gia
cong, c6 chudi kich thudc cdng nghé nhu sau:

a-x;+x—H=0
=>H=a-x;+X%x;
Ma: x;=0ON-OM =NI +10 - OM
X2 = OJ -OM
Nén:H=a-NI-10+ OM + OJ - OM
=a-NI+0J-10

:(a—NI)+2— D
.
2sIn —
2
Vay: g, (H)=2 D
2sin —
D 1
=5 )
sin—
2

- Poi v6i kich thude h ¢6 goc kich thude 1a tim O cida chi ti€t, c6 chudi kich thude
cong nghé nhu sau:
a—-y —y2—h=0
—=h=a- Yi— Y2
Ma :y,- ON - OM

YQ=OM
Nén:h=a—- ON+ OM - OM
=a—-(NI+10)
=a-— NI - D
Zsing
Vay: g (h)=—2
23in% Chuén d/c =

P chuén d/v

Vidu4: -
RV AR VANE
_d Y2 Y .
484 | X2 H
: r
p°P I ‘

Hinh 2-9. Pinh vi vao mit phing va chét
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Vi du 4 12 sd dd dinh vi chi ti€t gia cdng trén truc g4 hodc chdt ngin, gid sit khe hd
phan bd vé mot phia, chudn diéu chinh tring v6i chudn dinh vi tai di€ém I. Tinh sai s6
chuin cho cic kich thudc: H, h (cho e 12 d6 1éch tAm giita 16 va tru ngoai, Apin = 0, 8. = 0).

- D41 véi kich thuée H ¢6 gdc kich thudc 1a dudng sinh thdp nhat cia chi ti€t, ta c6
chudi kich thuc cong nghé nhu sau:

a+x,-H=0
=>H=a+x,

:a+2+gie
2 2
oD A
Viy: ¢ (H)=—+—+2¢
iy : £.(H) I
D+ &
:T+2e

-b&i véi kich thude h c6 goc kich thude 1a tim O ctia 16, ta c6 chudi kich thude cong
nghé nhu sau:

a+y,—h=0
:>h:a+y2
=a+—
2

Vay : ¢.(h) = % (n€u h 12 kt tinh tir tAm tru ngoai thi cong thém 2e)

B L5D _
_I__‘ ~|_—Chuén dinh vi
— 3 A/__ ..... X
b Bd“ OCE—- B —-
R -4 a7y
Chuan diéu chinh Vi Vo B
X1 X2 )
=T
- 1 =\¥Mét gia cOng

Hinh 2-10. Pinh vi vao hai 16 tim

Vidu 513 s6 @S dinh vi chi ti€t gia cong trén 2 miii tim, c¢6 chuin dinh vi 12 mit con
16 tim va chuin diéu chinh bé mit mam tdc, g6c kich thudc 1; 13 mit ddu bén trai clia truc
con gdc I, 12 mit ddu bén phai. Tinh sai s6 chuin cho cdc kich thuée : 1;, 1, .

-bdi véi kich thude 1; c6 gdc kich thude 13 mit dau trdi chi tiét, ta c6 chudi kich
thuéc cong nghé nhu sau :
a— Xi +X2—11 =0
=h=a-x;+Xx2
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L =a—-x +9C0tgg
1 1 2 2

& a
Vay: ¢.(l,) =—cotg—

-b&i véi kich thuée 1, c6 goc kich thude 13 mit didu phai chi tiét, ta ¢cé chudi kich
thuGc cong nghé 1a :
a—yl—y2+12:0
=>bh=yi+y,—a
=yi—a+(L-x2)
=y, —a+ L—%Cotg%
Sai s& chudn 12 lugng dao ddng 16n nhit clia gdc kich thudc nén ta c6 :

o a
I,)=0L+—cotg—
£ (1) 5 Cot0-

Vidub:
g0 p @
|
- h a
Wl ™ [0} Y211V
H
! X2
|
—

Hinh 2-11. Pinh vi trén mam 3 chiu ty dinh tAim

Vi du 6 13 so d6 dinh vi chi ti€t gia cong trén cd ciu ty dinh tim (mim cip 3 chiu).
Pic diém cla cd ciu nay la chuén dinh vi tuy 1a mat tru ngoai nhung dai dién cia no lai
12 tAm O, vi vay chuin dinh vi tring v6i chuin diéu chinh (ciing 12 tAm O ctlia try ngoai).
Tinh sai s6 chudn cia céc kich thuéc: H, h.

-b6i véi kich thuéc H ¢6 goc kich thude 1a dudng sinh thdp nhat cla chi tiét gia
cong, ta c6 chudi kich thudc cong nghé nhu sau :
a+x,—H=0
=>H=a+x,

D
=a+—
2

Vay: e (H)= %
-bdi v6i kich thuéc h c6 gbc kich thude 12 dudng sinh trén cling cda 16, ta ¢6 chudi
kich thudc cong nghé nhu sau :
a—yx— h=0
—h=a- y2
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=a- (% +2e) (e — d0 léch tAm giita 15 va tru ngoai)

Vay : 8C(h):%+2e

Vidu7:

Hinh 2-12. Dung truc ga bung

Hinh 2-12 13 sd dd dinh vi chi ti€t gia cong trén co ciu ty dinh tAm (mAm cip 3 chiu
hoic truc g4 bung). Pic di€ém cda cd cdu nay 1a chuin dinh vi tuy 13 bé mit ctia 16 nhung
dai dién cda né lai 1a tim O, vi vdy chudn dinh vi triing vdi chuidn di€u chinh (ciing 13 tAm
O ctia 18). Tinh sai s6 chudn cta cdc kich thuéc : H, h.

-b6i v6i kich thudée H c6 goc kich thude 1a dudng sinh thdp nhdt cla chi ti€t gia
cong, ta c6 chudi kich thudc cong nghé nhu sau :

a+x,—-H=0
=>H=a+x,

= a+g+2e(e— do léch tam gifta 10 va tru ngodi )
Vay : gC(H):%+2e

-b&i véi kich thude h ¢é gdc kich thu6c 12 dudng sinh trén ciing cda 15, ta ¢6 chudi
kich thudc cong nghé nhu sau :

a—y>—h=0

—h=a-y;
_a d 4dd D"
2

X

1

Hinh 2-13. Pinh vi kh6i V

Viy: (=5

Vidus8.:
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Hinh 2-13 1a sd @6 dinh vi phan tru 16n clia chi ti€t truc bac trén khdi V @€ gia cong
then trén phan tru nhé. Trong trudng hdp nay chudn dinh vi (2 dudng sinh cda chi tiét tiép
xtic v6i khdi V) va chuin diéu chinh (mit tua phia dudi ctia khdi V) 1a khdc nhau. Tinh sai
s6 chuén cho kich thitc H ¢6 gdc kich thudc 13 dudng sinh thap nhit ctia phan tru nhd.

Ta c6 chudi kich thuéc cong nghé nhu sau :

a—-x1—x2—H=0
=>H=a-x;-x»
Ma:x;=0J-ON=JI+10- ON
X2 = ON - OM
Nén:H=a-JI-10+ ON - ON + OM
=a-JI+OM-10
d D

=a-Jl +——— +2e
2 2sina
Véy:ec(H)zﬁ— 6D + 2e
2 2siha

Vidu9 :

Hinh 2-14. Dinh vi trén khéi V
Hinh 2-14 13 so dd dinh vi phan tru nhd clia chi ti€t truc bac trén khdi V d€ gia cong
then trén phin tru 16n. Trong trudng hgp nay chuin dinh vi (2 dudng sinh clia chi tiét ti€p
xtic v6i khdi V) va chuin diéu chinh (mit tua cia khdi V xudng dudi) 1a khdc nhau. Tinh
sai s& chuin cho kich thitc H ¢6 gdc kich thudc 12 dudng sinh thip nhat cia phan tru 16n.
Ta c6 chudi kich thudc cong nghé nhu sau :
a—-x1+x2-H=0

=>H=a-x;+X%x;
Ma :x;=0J- OM =]JN + ON - OM
X, =0l - OM
Nén:H=a-JN- ON + OM + OI- OM
=a-JN+OI-ON
D d

=a-Jl+————+2¢
2 2sina
Vay: gC(H):%_Zsidna +ae
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2.4. Céc chi ti€t va cd cau dinh vi

2.4.1 Khai niém

Céc chi ti€t va co ciu trén dd g4 ti€p xitic vdi chudn dinh vi cda chi ti€t gia cong,
thay th& cho cdc di€m dinh vi, khdng ché cic bac ty do theo nguyén tic 6 diém hoic dé
ting do cing vitng chi ti€t khi gia cong thi dugc goi 1a cdc chi ti€t va cd ciu dinh vi.

Céc chi ti€t va cd cau dinh vi dudc chia 1am 2 loai : dinh vi chinh va dinh vi phu.

Chi tiét dinh vi chinh 14 nhitng chi ti€t c6 thé khit dugc mot s6 hodc toan bd bac tu
do ctia chi ti€t gia cong, bdo ddm cho chi ti€t c6 mdt vi tri nhat dinh trong db g4.

Co ciu dinh vi phu 14 nhitng co ciu dung d€ ting thém do citng vitng cla chi tiét gia
cong ma khong c6 tic dung khit bac tu do. Cd cdu dinh vi phu khong dugc lam thay ddi vi
tri chi ti€t gia cong dd dugc xdc dinh, co cAu dinh vi phu thudng 13 diéu chinh va di dong
dugc.

Céc chi ti€t dinh vi phu khong han ch& bac tu do nhung khong nén qud nhiéu Iam
cho db g4 cdng kénh phiic tap.

Céc chi ti€t dinh vi yéu cau ché tao chinh xdc, bdo ddm dd ciing va d6 chdng mon
cao, dé thay th& khi bi hu hdng.

D€ niang cao d6 chdng mon, cic chdt ty phdi lam bing thép CDSO hoic thép C20
qua thim than va t6i dat do cing 55 <60 HRC. C4c chot ty phu ch€ tao bing thép C45 va
t0i dat do citng 45 +50 HRC. Trong mot s6 trudng hdp mit ty clia cdc chi ti€t dinh vi con
dugc ma crom hodc han dip bing hdp kim citng. Cdc bé mit clia chi ti€t dinh vi mai dat
dd nhdm Ra= 0,63um(V8)

2.4.2. Cac chi ti€t dinh vi chinh

1. Chi tiét dinh vi vao mdt phdng

a. Chét 1ty co dinh

I .4.50 a) - b) [E;:Ic) d)ﬁj
7 227 Y

0,8-2,5 I H7/j6

0.25-0,5 0,825 3
45° 5

2505 Hinh 2.15 — Chétty ¢d dinh

Chét ty ddu phing (hinh 2.15.a) diing dé€ dinh vi mit phing di gia cong tinh.

Chét ty diu chdm (hinh 2.15.b) diing dé dinh vi mit phing thd chua gia cong, dién
tich ti€p xtc c6 thé 1am 16m mit dinh vi.

Chét ty dau phiang khia nham (hinh 2.15.c) diung dé dinh vi cdc mit phing thd, dién
tich t€p xtc 16n hon loai chdm ciu, ma sit ti€p xic ting 1én nhi€u va 14u mon hon.

Loai cudng chdt c6 bac 16t (hinh 2.15.d) dugc ding d€ khi chdt mon hu hdng cé thé
thay th€ mot cdch dé dang ma khong 1am hu hdng v4 dd g4, loai nay dugc dung trong db
g4 sdn xuat hang loat 16n va hang khoi.
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Céc chdt ty ¢ dinh dudc 1dp vao vé d6 g4 bing cudng, theo ché dd 1ip H7/r6 hoic
H7/n6 (hinh 2.15.a,b,c).

L3 1dp chdt nén 1am suot d€ dé gia cong va thay thé khi chdt bi mon. Trén vai cda
chot c6 cit rinh d€ dé gia cong tinh cudng chdt va mit gd. Kich thudc cla rinh dudc ghi
trén hinh 2.15.a .

Chét c6 bac 16t ( hinh 2.15.d), thi mit ngoii bac 1ip v6i dd g4 theo mdi lip H7/r6
con 16 bac 1dp v6i chot theo mdi 1dp h7/j6 hoic H7/h6. PE dim bio do phing, sau khi 1ip
cdc 6ng 16t phai dem mai lai tit cd cdc mit dau.

Céc kich thudc cla chdt ty c6 dinh nim trong gi6i han

D=3+24 mm , d=3+40mm ,
H=2-20mm , L=6+50 mm.
b. Chét ty diéu chinh

M7, Ak

a) l b) c)
Hinh 2.16 — Chot ty diéu chinh

Chét ty diéu chinh ding d€ dinh vi mit chuidn tho c6 nhiéu sai léch vé hinh ddng.

Chét ty diéu chinh diu 6 canh ding clé, mé 1€t,.. . d€ diéu chinh (hinh 2.16.a)

Choét ty diéu chinh dau tron dung tay d€ diéu chinh (hinh 2.16.b)

Chét ty diéu chinh c6 chdt vat canh ding clé mé 1€t, . . . &€ diéu chinh (hinh 2.16.c)

Chot ty diéu chinh 1ip dit trén mit ding clia do ga (hinh 2.16.d).

c. Chot vy tu lua

= s [
i
Nk

C) d) j/ 7
Hinh 2.17 — Chét ty tu lua

Chét ty tu lua diing d€ dinh vi mit chudn tho clia nhitng chi ti€t c¢6 trong lugng 16n.
Dung chét ty tu luwa d€ thay th€ di€m dinh vi thanh 2 hoic 3 diém, nhu vay s& 1am ting do
ciing vitng clia chi tiét gia cong va gidm 4p luc trén cic di€m ty.

Hinh 2.17.a 12 chét ty 2 diém.

Hinh 2.17.b 14 chét ty 3 diém.

Hinh 2.17.c 1a chdt ty 3 diém, giita vit chit va 16 c¢6 khe 16n dé lic tu lya dudgc.

[TT] S [rh]L.J ~§
d)

NN
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Hinh 2.17.d 12 chét ty 2 di€m diing mit nghiéng dé€ chat ty lua, st dung khi cdc di€m
tu Iva cach xa nhau.

Ngoai cdc loai trén con c6 rat nhiéu loai chdt ty tu lya 1am bing cdc vién bi, bing
chat déo c6 chot dé tu Iva dude dé dang.

Dung chdt ty Iya thi két cAu cla @6 g4 s& phiic tap nén chi diing trong nhitng trudng
hgp thit can thiét.

d. Phién ty c6 dinh

Phi€n ty ¢6 dinh diing d€ dinh vi cic mit phing di dugc gia cdng cda nhitng chi tiét

¢6 kich thuéce 16n.
) 4
[0 ©o]>» :

W, 0
|| |

| © O] v

Hinh 2.18 - Phién ty c6 dinh

Hinh 2.18.a 1a phi€n ty phing don gidn, loai nay c6 nhitng 16 bit vit & giita phién,
khé quét sach phoi nén diing & cdc mit thing ditng clia dd g4.

Hinh 2.18.b 1a phién ty bac c6 chd bit vit 16m xuéng thAp hon mit dinh vi 1 + 2mm
nén diing d€ quét phoi nhung k&t cAu 16n hon nén thyc t€ it diing.

Hinh 2.18.c 12 phién ty c6 rinh nghiéng thudng hay dung vi dé quét phoi. Ranh lam
sdu hon mit dinh vi 0,8 + 3 mm vi vay ché tao phtc tap.

Phié€n ty c6 dinh dugc bit chit vio than dd g4 bing cdc vit M6 + M12. Chd lip
phi€n ty trén thin dO gd phai lam 15i 1én chirng 1 + 3 va phdi gia cdng chinh x4c bing
phuong phdp mai.

Phi€n ty thudng dudc ché tao tir thép C20, C25 va phdi thim cacbon cho mit dinh vi
c6 do sau 0,8 + 1,2 mm va nhiét luyén dat do citng 55 + 60 HRC.

C4c kich thudc clia phi€n ty nim trong khodng :

B =12+25 mm ; b = 9+22 mm ;
L =40+210mm ; d = 6+13 mm ;
H = 8+25 mm ; di=8,5+20 mm;
h = 4+13 mm ; C =10 +35 mm;
hj= 0,8+~3 mm ; C;=20 +60 mm ;

Khodng c4ch giita cdc 16 ¢6 dung sai : 0,1 mm
2. Chi tiét dinh vi mdt tru ngoai
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DPé dinh vi vao mdt tru ngoai cé thé ding: mam cdp 3, 4 chdu; 6ng kep dan hoi; khoi
V; bac tru hodc bac C; chup con.

a. Khoi vV

Chi ti€t dung d€ dinh vi vao mit tru ngoai khi gia cong trén cic mdy phay, khoan
dugc ding phd bién 1a khdi V. Khdi V dude phin loai theo 2 cich : géc hop giita 2 mit
dinh vi (a0 = 60°, o = 90° va o = 120°) va chiéu dai V.

Theo chiéu dai c6 3 loai : kh6i V ngin, khdi V dai va khéi V dai vat mép.

d)

Hinh 2.19 - Khéi V
Hinh 2.19.a 12 khdi V dung dinh vi cdc truc ngdn han ch&€ 2 bac ty do .
Hinh 2.19.b, ¢ 1a khdi V dung dinh vi cdc truc dai.
Hinh 2.19.d 1a kh&i V dai dudc ghép tir 2 khdi V ngidn dung dinh vi cdc truc dai.
Hinh 2.19.e 1a kh&i V ¢6 miit dinh vi nhd hoic khia nhdm dung dinh vi vao cdc mit
chuén tho.

Vi tri clia khdi V quyé&t dinh vi tr clia chi ti€t gia cong, cho nén cin phdi dinh vi
chinh x4dc khdi V trén thin dd g4. Khoi V dugc dinh vi trén than d6 g bing 2 chot (Iip
ghép theo H7/r6) va diing vit dé bit chit lai (hinh 2.19.a) .

Kh6i V dinh vi dudc ch€ tao bing thép 20Cr, C20 mit dinh vi thAim cdcbon sau 0,8 +
1,2 mm, tdi dat d6 citng 58 + 62HRC. Khéi V dung d€ dinh vi cdc truc c¢6 dudng kinh
D>120 mm thi dic bing gang hodc han, trén mit dinh vi dudc 1dp cdc tAm thép tdi ciling,
khi mon c6 thé thay th& dugc.

Khi thi€t k& khdi V, trude hét x4c dinh kich thuéc C, r6i riit ra kich thuéc H va ghi
1én ban vé.

Quan h¢ gitta H, D va C nhu sau :

Khi o =90°, thiH= h+0,70D-0,5C

Khi o = 120° thi H=h + 0,578D — 0,289 C

b. OA,ng kep dan hoi
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Hinh 2.20 trinh bay mot éng kep dan hoi thuong hay ding trén cdc loai
mdy tién hodc mdy khoan. Khi vin écu 1 éng kep dan hoi 2 sé bép chdt phoi 3,
cdu tao ciia éng cé thé tham khdo cdc tai liéu vé do gd.
6ng kep dan hdi ¢6 tdc dung dinh vi va kep chit chi ti€t, dng tu dinh tim rit tot, tuy
nhién phoi phéi c6 do chinh xédc cao.

1- E cuxiét
2- Ong kep dan hdi

/ S 3- Phoi

\ ¢ V—'—_' — 4- Than

F S s 5- 6ng chin
5 4

Hinh 2.20 — Ong kep dan hdi
3. Cdc chi tiét dinh vi mdt tru trong: chot tru ngdn, chot trdm, truc gd, miii tGm
a. Chét tru ngdn :
Chét tru ngdn c6 mit lam viéc 13 tru ngoai. Ld clia chi tiét gia cong 1dp vao chdt
theo ch& d9 1dp 16ng, khe hd 1dp ghép tliy thudc vao yéu cau clia do chinh xdc gia cong.
Vi du ¢6 thé 1dp theo ch& @6: F7/h6; F7/h7

) L0 i
ik /)
a) b) V%

§_él

R d - ©)

c)

AA
Vv

Hinh 2-21. Céc loai chdt tru ngin

Hinh 2.21.a la loai ch6t khong c6 vai, dung cho 16 ¢6 D > 16 mm, miit clia chi tiét
ty truc ti€p 1én vd d6 g4 1am cho d6 g4 mau mon.

Hinh 2.21.b 12 loai chdt ¢6 vai dung cho 16 ¢c6 D < 16 mm, loai ndy khic phuc dudc
nhugc di€m trén.

Hinh 2.21.c1a chot ldp qua bac 16t va dudc c6 dinh biing mii dc.

Hinh 2.21.d 1a chdt trdm

Hinh 2.21.e chdt di dong dung trong trudng hdp chi ti€t ¢é trong lugng 16n.

Tuy theo yéu cau st dung ma ta c6 thé st dung chdt tru hodc chot tram.
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Trong sédn xuit hang loat vira va nhd thudng dung loai chdt ¢d dinh va Iip vao than
dd g4 theo ch& dd 1ip H7/h6 (hinh 2.21.a,b). Trong sdn xut hang loat 16n va hang khdi,
dé dé thay th& chdt ngudi ta 1ip qua bac trung gian (hinh 2.21.c). Bac trung gian lip véi
than d6 ga theo ch& d6 H7/h6 con chét 1dp véi bac theo mdi 1dp H7/j6 hay H7/n6.

Chot c6 dudng kinh d < 16 mm thudng dudc ché€ tao tir thép CD70A t6i dat do cing
50 + 55 HRC. Khi chdt c6 dudng kinh > 16 mm thi dugc ch€ tao tir thép 20Cr, mit dinh vi
thAm cacbon siu 0,8 + 1,2 mm, toi dat dd citng 50 + SSHRC.

b. Truc gd

Truc ga c6 2 loai : truc g& cing (hinh 2.22) va truc ga bung (hinh 2.23).

1 2

N e
_.ﬁ._._._._._._._._._._.J@._. ] J ?
I 1 b EW\L 5

Hinh 2.22. Truc g4 cing

X

7

Truc gd thudng dugc ché tao tir thép C45 hodc thép 40Cr nhiét luyén va mai dat do
nhim Ra < 0,63 pum.

Hinh 2.22.a 1a truc g4 con véi do con la tr 1/1500 +1/1200 cho nén khi 1dp chi tiét
chi can go nhe. Nhd tdc dong chém ciia truc g4 cdn cho nén phoi dugc cd dinh trén truc
g4 trong qud trinh gia cOng.

Hinh 2.22.b 1a truc g4 dé€ 1ip c6 do do6i vdi chi ti€t gia cong, chinh vi viy ma né dinh
vi theo chiéu dai chinh xdc hon. Nh& c6 ranh 1 nén cé thé xén mit ddu cla chi tiét gia
cong mot cdch dé dang.

Hinh 2.22.c 12 loai truc g4 c6 vai dinh vi cd chiéu truc va c6 then d€ truyén momen
xo0in cho chi tiét.

.A| \\l\i\i

Hinh 2.23 - Truc g4 bung
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Hinh 2.23.a 13 truc g4 bung. Khi xiét dai 6c 5 s& 1am 6ng dan hoi 3 dich chuyén vé
phia trdi. Nhung phan truc g4 lai c6 bé mit con cho nén dng dan hdi s& bung ra ngoai theo
phuong huéng kinh va ép sit vao bé mit 16 clia chi ti€t gia cong 2. Pai 6¢ 1 sé khong ché
st dich chuyén ctia 6ng dan hdi vé phia tréi.

Hinh 2.23.b 1a truc g4 bung ki€u congxon, kep chit phdi nhd xiét truc con. So véi
truc cting loai nay c6 do dong tAm cao hon.

Hinh 2.23.c La truc g4 bung ki€u chiu, loai nay c¢6 3 chiu 1 dugc bung ra nhd truc
con 2. N6 thudng diing d€ g4 dit phoi c6 thanh day.

Hinh 2.23.d 1a truc g4 bung ki€u chat déo. Khi vin 2 chit déo 1 bi ép lai 1am bung
ong dan hdi 1 ra va ép sdt vao bé mit 15 cla chi ti€t gia cong. Truc g4 ki€u nay ddm bio
dd ddng tAm rat cao 0,005 <+ 0,01 mm.

c. Mii tam :

Khi gia cong cdc chi ti€t truc hodc nhitng phdi c6 bé mit chuin 1a 2 16 tAm hoidc vat
con thi do dinh vi 1a cdc mii tAm.

‘ V)
& &\ N

e) f)

Hinh 2.24. C4c loai miii tam
Hinh 2.24.a 1a loai miii tAm ctng thong dung.
Hinh 2.24.b 14 loai mii tam 16n.
Hinh 2.24.c 1a loai miii tAm vat.
Hinh 2.24.d 12 loai miii tAm khia ranh ding &€ dinh vi va truyén mdomen quay .
Hinh 2.24.e, f1a loai miii tAm ty Iva ding d€ chin mit ddu chinh xdc .
2.4.3 C4c chi ti€t dinh vi phu

3 4 56

&
v

Sy

hnaa (1™

Hinh 2.25. Chét ti phu
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1- Chét ty phu

Dung chdt ty dinh vi d€ ting d6 vitng chic clia chi ti€t gia cong, ty né sé theo diing
vi tri clia chi ti€t gia cong da dugc dinh vi.

C4u tao va nguyén tic lam viéc (hinh 2.25.a) nhu sau :

Du6i tdc dung cuia 10 xo 1, chot ty 2 ludn ludn ti€p xic véi chi ti€t gia cong dit trén
ca¢ chi ti€t dinh vi chinh. Khi xiét vit 3, thong qua 2 chdt trudt 4 va 5 s& ddm bdo c6 dinh
chot ds 2 lai.

Géc doc clia mit vat trén chdt ty 2 phdi ddm bdo tu him. (a=5 + 6°) n€u khong chi
ti€t gia cong s& bi ddy 1én khi ham chdt. Chét trugt 5 mot dau trugt duge vat d€ 16ng vao
ranh doc trén chdt 2 giif cho chdt 2 khdi quay (xem tiét dién C-C) con dau kia c6 16 ren dé
13p chot dude dé dang.

Pé dim bio chét ty 2 trugt dugc tdt, khong bi danh hudng ciia phoi, trén thin gd con
1ip 1 6ng 16t 6 va diu chot dd 14p mii 7.

Khi g4 chi ti€t gia cong 1én d6 phdi nSi 16ng vit 3, 10 xo 1 s& ddy chdt 2 1én cao hon
mit dinh vi mot it nén khi dit chi ti€t gia cdng vao né sé ti€p xiic véi chot 2 trudc.

Né&u chi tiét gia cong qua nhe, phdi 14y tay ép xudng trudc khi him chot. NEu trong
g4 1dp c6 dung nhiéu chdt ty dinh vi thi nén bd tri 1 cd cAu him chung d€ gidm thdi gian
phu va tranh khdi quén néi 16ng hodc him chit mdt chot ty nao (hinh 2.25.b)

2. B6 phdn dé diéu chinh :

Khi diing bd phian dd di€u chinh, cong nhan phdi diéu chinh dai 6c 1 dé cho chdt 2
ti€p xic v4i chi ti€t gia cong, sau khi da dinh vi trén caé chi ti€t dinh vi chinh.

|
N o

B i
L | |
]|

a) b)

Hinh 2.26 — B6 phan d5 diéu chinh
Hinh 2.26.a 1a c4c b phan d5 diéu chinh biing tay, dudc diing d€ d5 cic chi ti€t gia
cong nhe.
Hinh 2.26.b 12 bo phan d& diéu chinh dung d€ dd cac chi ti€t gia cong 16n. Piéu
chinh bing dung cu nhu clé, mé 1ét,...
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2.5. Kep chiit va nhitng tinh toian vé kep chiit

2.5.1 Khai niém va cac yéu cau vé kep chit

1. Khdi niém vé kep chdt

Kep chit 12 c6 dinh chi ti€t di dugc dinh vi, dé trong
qud trinh gia cong chi ti€t khong bi rung dong, xé& dich hoic
bi€n dang do lyc cidt hodc do trong lugng ban than clia chi
ti€t gia cong gdy ra. Luu y can trdnh nham 14n giud dinh vi -
va kep chit.

Trén hinh 2.27 ta thiy chi ti€t cAn gia cong (khoan 13)
da dudgc dinh vi trong kh6i V nhim han ché& bén bic tr do
con hai bac tu do 1a tinh ti€n theo phudng doc truc va xoay
quanh truc clia chinh ban thin né, dé chi mdi 1a van dé dinh
V.

O trudng hgp nay néu luc khoan Py vd mdmen khoan
M, thing dugc cdc luc ma sdt sinh ra do luc kep chit
W (Iuc kep can thiét) thi chi tiét s& bi trugt va bi xoay di,
khong ti€n hanh khoan dugc.

Do d6 d€ khoan dudc thi Iuc kep W phdi di 16n dé Hinh 2. 27 S¢db kep
tranh cho chi ti€t bi trugt va bi xoay di.

2. Y nghid ciia vdn dé kep cht

Viéc kep chiit c6 d4nh hudng rat 16n d&€n qud trinh gia cong chi tiét.

N&u thyc hién t6t van dé kep chit thi gidm dugc siic lao dong, gidm thdi gian gia
cong, ning cao do chinh x4c va dd béng gia cong. PSi véi sdn xudt hang loat 16n va hang
khdi cin gidi quyét dugc van dé kep chit, n6 mang mot ¥ nghid quan trong, § cdc dang
s&n xuit nay viéc co khi héa va tv dong héa khau kep chit nhim gidm stic lao dong cho
ngudi cong nhan, rit ngin thdi gian lao dong, sdn pham gia cong dat dudc ning suit va
chat lugng cao.

Khi thi€t k& cd cau kep chit cAn phai chi y: Phuong, chiéu, di€m dit va tri s6 clia
luc kep, tinh ty him cda cd cAu truyén dong va két cAu clia co cau kep hap 1y.

3. Nhitng yéu cdu cdn thiét doéi véi co cdu kep

e Khong dudc phd v vi tri dd dinh vi clia chi tiét gia cong

e Luc kep phdi vira di khong bé hon luc kep can thi€t ddng thdi ciing khong quilén
d€ trdnh chi ti€t bi bién dang

e Bié&n dang do luc kep giy ra khong dugc vugt qué gidi han cho phép

e Bim bdo ddng tidc phai nhanh, nhe, thao tic tién Igi, an toan

e Cd ciu kep chit phdi nhd gon, don gidn, gin lién thainh mot khoi.

4. Phuong va chiéu ciia liuc kep

Phuong va chiéu ctia luc kep c6 lién quan mat thi€t véi chuén dinh vi chinh, chiéu
clia lyc cit va chiéu cda trong lugng ban thin vit gia cong.
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Phuong cia luc kep nén cd ging thing géc véi mit chudn dinh vi chinh (mit han
ché& ba bac tu do), vi nhu thé ta c6 dién tich ti€p xiic 16n nhat.

Chiéu cda luc kep thi di tir ngoai vio mit dinh vi, chiéu lyc kep khong nén ngugc
véi chiéu Iyc cit va trong lugng vat gia cdng vi nhu thé Iyc kep sé& phai rat 16n, cd ciu kep
s& cong kénh, thao tdc ton sitc, nhit 1a khi gia cdng tho, luc kep nén cuing chiéu luc cit va
trong lugng ban than chi ti€t gia cong 13 t6t nhat nhung d6i khi vi k&t cau chi ti€t gia cong
khong cho phép thi ta chon chiing thing géc véi nhau.

5. Piém ddt ciia luc kep

e Khi kep vat gia cong phdi it bi bi€n dang nhat, vi vay luc kep phdi tdc dung vao
chd c6 do clng viing 16n.

e Khi kep khong gdy ra mémen quay ddi vdi vat gia cong, mudn vay di€m dit luc
phdi tic dung & trong dién tich mit dinh vi hodc & trong miy di€m dd va phai gan mit gia
cong.

Piém ddt luc kep tot Piém ddt luc kep khong t6t
'W
WV
P
W + +° +w *W *W
G
L e
Y7 D
c)
e W
€)

Hinh 2.28 So d6 so sdnh di€m dit luc kep
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Hinh 2.28 chi ra mot s6 trudng hdp dit luc kep tdt va khong tdt vé phuong, chiéu va
di€m dit d€ chiing ta tham khio.

6. Phdn loai co cdu kep chdt

Céc co cAu kep cia dd ga chia ra loai don gidn va loai t& hop tic 13 hgp thanh bdi
hai hoic ba cd c4u don gidn.

Céc cd ciu don gidn bao gdbm chém, vit, cam 1éch tim, don biy, don bay — ban 1&
v.v..Céc cd ciu kep t6 hop thudng do lién hop cdc cd cdu don gidn tao thanh nhu vit —
don bay, cam léch tim — don bay v.v ...

Theo phuong phéip diéu khién, cd ciu kep chit c6 thé chia ra loai thi cong, co khi
héa va ty dong hoa.

Céc co ciu kep thii cong doi hdi diung stc Iyc con ngudi, cho nén ning suit thap
cong nhan chong mét mai.

Co cdu co khi héa dugc thuc hién tir cAn truyén dong, ning suit cao, luc kep on
dinh, chinh xdc.

Co ciu kep chit ty dong héa do viéc chuyén dong clia cdc ban mdy, cic g4 dao, cic
truc chinh hoic cdc qudn tinh ly tdm clia cdc khoi lugng quay thyc hién kep chit va néi
16ng khong c6 su tham gia cia c6ng nhéan.

Theo ngudn nang lugng, trl,lyé\:n dong chia ra: cd khi, khi nén, thiy lyc, dién, dién ti,
chan khong hodc hon hgp mot so loai trén.

2.5.2 Phuong phap tinh luc kep can thiét W,

1. Bdt vdn dé:

Khi lya chon phuong 4n gia cong ta can xét hai vin dé chinh :

Mot 1a: Lua chon cdch dinh vi va cd cdu dinh vi sau cho hdp 1y va dd bac tu do.

Hai 1a: Lua chon phuong chiéu, di€m dit va tri sO cta luc kep sau cho du sitc chong
lai Iyc cdt va cdc ngoai luc khdc ma vAn nhd gon, an toan.

Trong vin dé tht hai viéc xdc dinh tri s& ciia luc kep chinh 13 ndi dung clia muc
“Phuong phap tinh luc kep can thiét”.

Sau khi tinh dugc luc kep can thi€t W, ta ti€n hanh chon c¢d cAu kep ma cd ciu d6
tao ra dudc Ivc kep W biing tri s& ciia luc kep can thi€t, nghid 1a: W = W,

Phuong phdp tinh Iuc kep cAn thi€t xudt phat tir diéu kién cin bing tinh cla chi tit
gia cong trong dd g4 dudi tac dung cla cic luc: Luc cit, luc kep cAn thiét, trong luc, lyc ly
tdm, lyc ma sdt... ta ti€n hanh vi€t phuong trinh cin bing lyc hodc cAn bing mdmen, tir d6
rit ra dugc luc kep can thiét.

DPé& ddm bio do tin cAy khi kep chit thi tri s6 luc cit tinh todn phdi nhan v4i hé s&
an toan K, thong thudng K= 1,4 + 2,6 (khi gia cong tinh chon K=1,4 + 1,6, khi gia cong
thé chon K=1,7 + 2,6)

Hé s6 an toan K phu thudc vao diéu kién gia cong cia chi tiét trén mdy

K=K,xK,xK,xK;xK,xK;xK, (2.1)
Cong nghé ché tao may - 65 - Ho Viét Binh




Trudng Pai Hoc Su Pham K§ Thuat TP. H5 Chi Minh

Trong do:

Ko — Hé s6 an toan thudng 18y Ko =
1,5

K, — Hé so k& dé&n tinh chdt bé mit gia cong ( chua dugc gia cong hodc da gia
cong), gia cong thod K; = 1,2, gia cong tinh K = 1,1

K, — Hé s6 k& dén viéc ting luc cit do mon dao, thudng K, =1,2 + 1,6

K; — Hé sd k& dén viéc ting lyc cit khi gia cong cdc bé mit khong lién tuc, K3
=1,2

K4 — Hé s ké dén luc kep On dinh, kep bing tay K4 =1,3, kep bing khi ép,
dau ép Ky =1,0

Ks — Hé so xét d&€n dnh hudng clia mémen 1am quay chi ti€t quanh truc cda né,
khi kep biing tay c6 géc quay nhd hon 90° 18y Ks = 1,0, géc quay 16n hon 90° thi 18y Ks =
1,2

K¢ — Hé s6 xét momen lam phdi 14t quanh diém tua, khi diém tua c6 mit ti€p
xtic bé ( chot), K¢ =1, khi di€m tua c6 mit ti€p xiic 16n, Kg = 1,2

2- Nhitng yéu t6 dé tinh luc kep can thiét

P& tinh lyc kep cin thi€t ta cAn c6 sd @6 nguyén cong nghia la:

- Phuong 4n dinh vi va d6 dinh vi .

- Phuong chiéu, diém dit lvc kep (W ).

- Phuong chiéu, diém dit va gia tri cda luc cit.

- Trong lyc, Iyc ly tAm, luc qudn tinh né&u cé.

- Céc kich thuc lién quan vé vi tri giita cdc luc néi trén v6i nhau va véi dd dinh vi.

3- Phuong phdp tinh

Khi d3 c6 sd dd nguyén cong, trong thuyc t&€ ta ¢6 thé xem duéi tic dung ciia luc cit,
luc ly tAm... chi ti€t chuyén vi theo phuong nio hay quay quanh truc nao, luc kep hay luc
ma sét phai chong lai sy chuyén vi d6, hoic tao ra dugc mdmen chdng lai sy quay cida chi
ti€t. Trén co s& phan tich d6, ta c¢6 thé vi€t dudc hai loai phuong trinh cAn bing:

Phuong trinh cin bing luc, va phuong trinh cin M.,
bing momen. !

0 so dd cong nghé hinh 2.29 dudi tic dung cia —
luc khoan Py, chi ti€t s& bi 1at xung quanh diém O. I 2
Phuong trinh cAn bing luc dudc vi€t theo(2-2): T dé D" o
rit ra lyc kep cin thi&t(2-3): 0

D
Vidu 2 W x5 = KxRxl (2.2)

Trén s\, _ 2xKxR x| % 0, e cit P, dugc
phin ra hai t' @ (i) chi tigt 1én khoi

Hinh 2.29 Sd @6 tinh lyc kep khi khoan
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mit dinh vi clia dd g4, P,, s& 1am cho chi tiét trugt trén mit dinh vi cda d6 g4,( khi coi P,
=P,), ta ¢6 cdc phuodng trinh cin bing lyc sau:

2xW, X f=KxP,
_KxP

= 2-4
“ = Ixf (2-4)
Hodc: W,=KXxP,
Thong thudng lugng du cdt nhd, do dé: Hinh 2-30. So dbtinh luc khi phay

P, < < P,, nén ta st dung cong thic (2.4) dé

tinh Wct.
P, + )
Vidu3: b — N

Khi gia cong chi tit c6 s d6 nguyén cong i
hinh 2.31, duéi tdc dung cta lyc P, , chi ti€t s& bi 1at LN o | NS
xung diém A, mémen lat:

P.xl" =P x\I’ +b°
Ta c6 phuong trinh cAn bing momen sau:
W,xa+F,, xl=KxP xvI’+b’

W, xa+W, x f, xIl=KxP, x> +b’
14

_KxP xyI” +b’ (2.5)

' a+ f, xlI
Vi du 4: L\ We

Phan tich lyc khi tién chi ti€t [ q S ﬁ P,
trén man cip ba chdu c¢6 sd dd cong @ Px A W /&
nghé hinh 2.32, ta thiy luc Py sé& lam (
chi ti€t trugt doc truc, phudng i We
trinhcan bang luc

A
Y

Hinh 2.31 Sd dd tinh lyc kep khi phay

1a: Hinh 2.32 Sd d6 tinh lyc kep khi tién
: IxW, xf=KxP,
_KxP,
ct T
3Ixf (2.6)

Va P, s& lam chi ti€t quay quanh tdm clia né:

3><Wctxfx2=K><P,2
2 "2
W _KxP,
ct_j,xf (2.7)

Vi: P, > Py
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nén chon W, theo cdng thitc (2 .7), d6 1a lyc trén mot chau .

Vidu5:

Chi ti€'t gia cong dugc kep trén dng dan hdi W
hinh 2.33, mdmen ciia lyc ma sdt giita bé miat ct '
ctia chi ti€t va truc g4 kep phadi dd dé chong lai é\ Rl

(

st quay ctia chi ti€t xung quanh dudng truc clia )ﬁl/‘l/
I 3

né dudi tic dung clia momen luc cit P, A= R
| % A

W,xfxR=KxM =KxP xR,
_KxM, KXP XR,

Hinh 2.33 Sd d tinh luc kep khi ga’bung

“7 fxR  fxR (2.8)
Trong do :
W, — Luc kep can thiét; tdng ( tuy theo s6 chdu ma phin b );
M, — Mdmen ctia luc cit;
R — Bén kinh truc g kep;
R; — Bé4n kinh chi ti€t gia cong;
f — Hé sO ma sat; .
Vi du 6: - bW
LS clia chi ti€t gia cong hinh - v % ¢
2.34 dugc dinh vi trén chdt clia do | Pﬁ\ﬁw
g4, coOn mit mit trdi ty vao ba chot (| '
~ . e . ~ . , 7 R L
dd, chi ti€t gia cong chiu tdc dung \
cia mdomen M. va luc doc P,. _— A\\13/%

Phudng trinh cdn bing moémen nhu R .
Hinh 2.34 S¢6 do tinh lyc kep khi kep mit

sau:
KxM, =f,xW, xR, +f,xP xR,
_KxM,_-f,xP xR, (2.9)
. £, xR,
Néu ké dén ca anh hudng cda lyc ma sit giita chi ti€t gia cong va chi ti€t kep chit
thi Ivc kep can thiét dudc tinh: M.
KxXM,=f,xW,xR,+f,xP xR, +f, xW, xR Wer
_KxM_ -f,xP XR, (
o (2.10)
Vidu 7 Jix R+ Jo xR,
Khi khoan chi ti€t c6 so dd cdng nghé nhu hinh 2.35, P,
phuong trinh cAn bing mdmen nhu sau: a
W, xfxa=KxM,
) KxM,
Do d6: W, = (2.11) 7 e
f X a Hinh 2.35 Sd d6 kep khi khoan
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Trong trudng hop nay, chi ti€t bi xoay quanh tdm 16 néu khoan 16 khong thing thi Py
cung tham vao viéc kep chit, lic d6 W, sé nhd di .
Vidu8:

Khi khoan chi ti€t dugc dinh M.
vi trong hai khdi V, c¢6 so dd cong
nghé nhu hinh 2.36, chi ti€t s& bi | 1D

xoay xung quanh tim ctia né. Luc
kep phai tao ra dugc mdmen ma |
st chong lai sy xoay do.

Dua vao sd dd phan tich luc
§ hinh 2.36, luc phdp tuyén N
dudgc tinh:

w
N= ct

2xsina—
2

Phuong trinh can bﬁng Hinh 2.36 S do tinh luc kep, khi kep bang V

mOmen la:

4><N><fx§=KxMc

S
Thé& N vio ta c6: KxM, X sin- (2.12)
W =

ct fXD

Vidu 9:

Ti€n hanh khoan chi ti€t dugc dinh vi trén khoi V,
c6 sd dd cong nghé hinh 2.37, chi ti&t dugc khoan léch |
tAm va luc kep vudng géc vdi chiéu truc, khi d6 chi tiét 3

|
|
|
|

bi trugt doc truc va xoay quanh tam. ‘

Piéu kién chdng trugt doc truc :

W ,
fyx—< 4 f,xW, =KxP, 7
o
Sin—

2

K x P, x sin-
W, = 2 (2.13)
fi+1 XSin(;

Hinh 2.37 Sd dd tinh lyc khi khoan
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Piéu kién chdng xoay (tinh gan ding):

(f, x Wy +W,xf,)xR=KxM =KxP, x(e+R)
Sll’l*

[K X P.x(e+R)]xsin
W= - 2

ct

(f]+fz><Sin%) (2.14)

Vidu 10:
Chi ti€t dang mit bich tron dugc khoan n 13 theo sd @6 hinh 2.38. € chdng xoay khi

khoan ching ta ¢6 phuong trinh : &
M, QF
N w.
3 3 é
i><W fxD -d =KxM_xn % 4 %
3 -d’ :
2 2 !
ct=3XKXMCX?X(3D -d”) (2.15)
fx(D”-d”) - <> _
Hinh 2.38 Sd d6 tinh luc kep khi khoan n 15
Vidull:
Chi ti€t dang mit bich dudc phay véi dao We M. %‘gﬁ
phay mit dau c¢6 so d6 cong nghé hinh 2.39. trong Y
qud trinh phay sé& tao hai luc P; va P, . ‘ T
Phu’dng trinh cAn bing momen la:
D
3 - T
X f X 'j xW, =K xax+P} +P} \
KxaxJP%Pj - -
o = D3 pE (2.16) N
- >< o 4 )
P

2.5.3 Sai s do kep chiit gy ra

Sai s6 kep chit do luc kep gdy nén, khi lyc Hinh 2.39 So db tinh lyc khi phay chi tiét
kep dao dong thi xuat

JA LT, . y
hi€n g, khi d6 vi tri chi : + [}
i€t thay d6i ngAu nhién. - . Wl Vonin

é max- Hmin
Sai s0 kep g bing a3 \+ *

A , ) Y \
h}eu soA/glu’\a kh(:ang Ac’ac? | 5 v
16n nhit va nhd nhat tur 0 R ( /
chuin do ludng dén mat Amin q
tya cua do dinh vi chi€u =qma"7 Hinh 2.40 So dd x4c dinh sai s& kep chit
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1€n phuong kich thudc gia cOng:

€ K = (ymux - Ymin) X cosa

Trong do:

o - Géc kep gitta phuong kich thudc
gia cong va phuong dich chuyén y cia
chuin do ludng;

Vmax V2 Ymin — LA doan dich chuyén
16n nhi't va bé nhit clia chuin do ludng;

Duéi tdc dung cta luc kep W, chd

ti€p xidc gitta bé mit cla chi ti€t gia cong m

va dd dinh vi clia dd g4 (phuong cda luc
kep vudng géc véi bé mit dé ) sinh ra bién
dang ti€p xtdc (14n xudng ).

Ung v6i Wnax sinh 1a ypax va tng véi
Winin sinh ra ynin do d6 kich thude dat dugc

Q
R
‘*\\XQ\ LSRN

%

/{)W%

—

c)

Giita y va q c6 quan hé hams§: y=c.q"

Trong do:

q- Ap sudt trén mit ti€p xdc (kg/cm?’)

Hinh 2.41 Céc dang dinh vi d)

(2.17)

c- hé s& phu thudc dang ti€p xtic ctia vat liéu phoi, dd nhin bé mit va két cau

16p bé miit phoi.

Tri s6 ¢ va n dugc x4c dinh bing thuc nghiém tuy theo tirng trudng hdp cu thé.

Cic két qua thu dugce ti thi nghiém :

Dinh vi trén chét 1y chém cdu hinh 2.41a:

Chi tiét gia cong biang thép:
g g g thep y=(0,67+0,OO3HB+6’53)Xq0’8 (2.18)
. N 9,23 )

Chi ti€t gia cOng bing gang: y =(2,7+0,008HB + R )% q%° (2.19)

Dinh vi trén chdt ty khia nhdm

hinh 2.41b :

: (2.20)
Bing thép:  y=(0,38 + 0,004HB + 0,0034.D).q"° (2.21)

Biing gang:  y = (1,76 + 0,0008HB + 0,031.D).q"°

Dinh vi trén chét va phién phdng hinh 2.41c
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Eéng thép: y=(0,4+0,12xF +0,004xR, +0,0016HB) x q*’
ang gang:
® eane y =(0,776 +0,053x F +0,016x R, +0,0045HB)x q*°
Trong dé:

F — Di€n tich mét ty, cm”,
R, — P9 nhdm bé mit chi ti€t, um;
q- Ap sudt trén mit ti€p xdc, kg/em” ;

- Dinhvi trén khéi V, hinh 2.41d:

Chi ti€t gia cong bing thép:

1 y Qxcos ><2><(22+0,03><R§)
D

y:sing 2><c0s(E ¢ )
2 2 2 ?

2
yzzxﬁxw

Néu o = 90"
Trong do:
¢ - Géc ma sdt giita phoi va khdi V;
D — Budng kinh ph6i, mm;
Q - Luc kep trén don vi chiéu dai, kg/cm;
R, — PO nhdm bé mit phoi, um;

Pé€ han ché€ sai sd kep chit ta dung cdc bién phap sau day:

(2.22)
(2.23)

(2.24)

(2.25)

Nang cao d6 ciing virng ti€p xic gilta mit ty ctia d6 dinh vi v6i mit chuin cda chi

ti€t gia cong va do ciing vitng clia cidc bo phan trong dd g4.
Pam bdo tinh ddng déu clia bé mit chuin.
2.6. cac co cau kep chit kiéu co khi
2.6.1 Kep chit biing chém

1. Khdi niém vé kep chdt bing chém W W
Chém 13 chi ti€t kep chit c¢6 hai bé mit 1am ( I ol (
viéc khong song song vd6i nhau, khi chém dudc 9
déng vao thi trén bé mit Iam viéc tao ra luc kep. % e

Nhd luc ma sit gifta bé mait chi ti€t va bé mit
chém ma trong qué trinh lam vi€éc chém khong bi
tut ra dugc, hi€n tugng khong tut ra goi la hi€n
tugng ty ham.

Hinh 2.42

Chém la dang co ban clia cdc cd ciu kep chit. Trong thuc t€ it sit dung dang chém
don thuan vi luc kep c6 han, thudng dung trong dang stra chita hoic trong dang sidn xuit
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nhé.Tuy nhién dugc st dung phd bi€n khi phdi hdp véi cic cd ciu khic nhu hai ép, dau
ép, don biy ..hinh 2.42 diing chém k&t hdp vdi cd cAu don bay va hai ép.

6] nhitng dang nay chém dugc diing d€ phéng dai luc kep va c6 khi lam cd cidu dinh
tdm.
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2 — Luc kep ciia chém
e Chém mot mat vat

Trén hinh 2.43, khi ta dung ngoai lyc Q déng vao,
trén mit nghiéng sinh ra luc ma sit F, dong thdi trén mit
ngang sinh Iyc ma sdt F;, géc ma sdt 1an lugt 1a ¢ va ¢,
géc chém 12 a. T d6 sinh ra phdn lyc phdp tuyé&n véi mit
ngang 12 W, phan lyc phdp tuy€n véi mit nghiéng 1a N, khi
do:

F,=Wxigo,
F=Nxtgo

Téng hop hai luc N va F, ta ¢6 luc R. Luc R dudc
phin ra thanh lyc thing ditng W va luc nim ngang P.

Hinh 2.43

Can bing cdc lyc tdc dung 1én chém:
Q=F +P=Wxtge, +W xtg( +¢) v6i P =W.tg(a+o)
Do d6 luc kep bing: W Q

= (2.26)
199, +1g@ +¢)
Trong do:
tgp; — Pic trung cho hé s& ma sit trén mit trugt clia chém
tgp — Pic trung cho hé s6 ma sdt trén mit vat cda chém
Né&u mit trugt khong c6 ma sat thi tge; =0, khi do:
:L (2.27)
Gid st cd hai mit khong c6 9@ +a)
ma sdt thi luc kep la: W =& (2.28)
fga
- Tinh tu ham khi kep bdng chém: / t
Trong qua trinh lam viéc do rung dong nén chém c6 an o y
khuynh huéng tut ra ngodi vi th€ chém cin c6 tinh ty him. w N Q
Phén tich lyc tic dong 1én chém hinh 2.44, khi chém c6
khuynh huéng tut ra, lic d6 di€u kién ty him 1a: W
F'+F>P (a) //
Ta c6: cosa Hinh 2.44
F' =Fxcosa =W xtge (b)

Can biing luc theo phuong thing ditng:

W' =W + F xsina =W x (1 + tga x tge)
Theo phuong
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nim ngang:
F, =W/ xtgp, =Wxtgp, x(I+tga xtgp) (c)
Thay (b) va (c) vao (a):
P=W xtga <W xtgp +W xtge, x (1+tga xtge,
Tu day rat ra dudc:
Gan ding;: tga <tgp +tgp, +10a xtge x g e,
tga <tgo +tg0, > a <@+ @,

Khi ¢ = ¢, thi di€u kién ty ham: a<2xe (2.29)
Thong thudng hé s6 ma sat:
£f=0,1+0,15=tgp = @ =5"43" +8°30’
- Luc cdn thiét dé déng chém ra:
: F+N=R Q& rES N
Theo sd d0 luc hinh 2. 45, c6: ReE/ + W/ Rl .y
Can bing luc theo chiéu W =W -
thdng ding: - fl/
Can bdng luc theo chiéu ngang: Q -F'+F N\
Hinh 2.45
Véi: ) ;
F'=W'xtg(p—-a)
F :Wl/ xtge,
Tir d6 tinh dudc Iuc can thi€t dong chém Q, =W’ x[tg(p —a) +tge,] (2.30)

ra:
e Chém hai mat vat

Trén hinh 2.46 lIyc Q cin thi€t d€ tao nén luc kep W & trén mdi mit vat ( gid st hai
gbc chém & hai midt vatla o = o = o )va khong k€ luc ma sat trén cdc mit vat. Khi dé:

oy Q O
Khi a; # o Q —
thi: W=
tga
Q
S0 ds g, W= (2.31) |
Néu ké dén ma sit tgo, +tga , T
trén cdc madt vat W 2\ [ W
vachonoy = We 2 (2.32) \ "7/ o
- 2xtg(a + @)
S NG 4
Khi o # o, thi: W Q (2.33) Hinh 2. 46

g, +0)+tg(a, + )
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Trong do:

¢ = arctgf — G6c ma sat;
f — Hé sO ma sat;

Chém truyén lyc thong qua tru trugt:

W/
Viét cdc phuong trinh cAn biing tinh clia hé thong: *—?\;
v gse V2 A
Q=N 7 % 0 \
W' =W -F’ = ] ﬁ Q
Va: ; , i
F'=N'xtge, ‘
e e N AV
Thay thé€ gia tri cua F vao dang thic tinh dugc: i
W =W-N’xtgp, Hinh 2. 47
Hay: W =W-0Q, xtge, (2.34)
Trong trudng hgp nay st dung chém mdt mét vat nén theo cong thirc 3-26 thi:
_ Q
9@ +¢,)+199,
Mic khac:

Q =W xtg(@ +¢,)
Thay thé€ gid tri ctia Q; vd W vao ( 3. 34 ) va thu gon ta
dugc:

Q:W/x[tg(a+(pl)+tg% (2.35)
1-tg(ax + ¢,) xtge,

Trong do:

N’ - Luc phdp tuy&n hinh thanh do tic dung cda
luc Q;

F - Lyc ma sdt trén mit din huéng cia tru trugt; g
f; — Hé sd ma sat;

@3 = arctgf; — G6c ma sdt trén mat din tru trugt; ‘Z

Chém c6 hai con lan ty

Téc dung chii y&€u cda con lin 12 gidm ma sit nhung

Hinh 2. 48
ddong thdi kéo theo tinh ty him ciing bi gidm.
Dua viao sd d6 luc

hinh 2.48 ta c6: R=F+N

R=W +P

Q
= (2.36)
9@ +¢)+199,
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Quan hé gitra ¢; va @y :
O con lin dusi c6:
) F, ><2=T ><9
Véi: 2 2
F =W xtge, ;T =W xtge,
s a2 . ., D d
Thé vao dang thic co? W xtge, x 5 =W xtge, XE
Hay:

d
tgp, =tgp, x — (2.37)
D
V6i: @1 — ma sat trudt gifta 16 va chdt ciia con lin dudi
- & con lin trén tuong tu
ta cling co: - d (2.38)
g co: 9o, —tgcoxB
° Chém c6 mot con ldn L
D6i véi chém c6 modt con lin luc kep dudc 9
tinh: B Vi
W = Q (2.39) 1]
tg(a +¢,) +19¢,
AW/ B/ SN
2.6.2 Kep chiit bing ren
Kep chit biing ren vit dugc sit dung phd bién

vi k&t ciu don gidn, tinh van ning cao v 1am viéc
chic chin do luc kep 16n, tinh ty ham rat tot.

Thong thudng it st dung truc ti€p dau buldng
dé kep, vi dé 1am hdng bé mit bi kep ma thudng
thdng qua mi€ng dém nhim ting dién tich ti€p xic,
trdanh hdng bé mit chi ti€t, dd cing vitng cda chi
ti€'t gia cong dudc ting 1én .

Cum kep chit bing ren vit thudng cé cdc pha

chinh 13 buldng, tay quay, dai dc va miéng
dém, cic chi ti€t nay da dudc tiéu chuin héa.

Khuyét diém cd ban ctia kep ren la: Phii quay
nhiéu vong mat thdi gian, tdn cong lao dong, néu
kep truc ti€p 1én bé mit chi ti€t d& 1am cho chi
ti€t bi xoay.

Hinh 2.49

1.Tinh todn luc kep ciia co cdu kep bdng ren vit

Khi ta khai tri€n mot vong ren, thdy né c6 dang nhu mot cdi chém, hinh 2.49b.
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Trong do:
S — budc ren;
o - géc nang clia ren
diw— dudng kinh trung binh cua ren;
Viéc tinh todn luc kep clia ren vit ciing giéng nhu tinh luc kep clia chém.
o) day khac vd&i chém, ngoai lyc Q con c6 moémen ngoai :
QxL=Pxr, +F xR’ (2.40)
Trong do:
L — Chiéu dai tay don;
Q — Luc vdn tay do cong nhan tic dung;
Ry Putng kinh trung binh cida ren;
R’ - Bdn kinh tinh todn cda mi€ng dém:;
Quan hé gifta cdc thanh phan luc tic dung :
P=W xtg(a + ¢@)
F, =W, xtgep, =W xtge,
Thay vao phuong trinh mémen ( 2. 40 ) c6:

QxL=W xtg(a +¢)xr, +W xtge, xR’ (2.41)
Vay kha ning sinh ra luc kep cuaa vit dudgc xac dinh theo cong thic:
W= OxL : (2.42)
r, xtglo +@)+R" xtg@,
Bdn kinh tinh todn R/ dugc xac dinh nhu sau:
D6i véi dau kep hinh vanh khin: 1 Dod
=3 D g (2.43)

D& v6i dau kep chdm cdu: R/ =0
D61 v6i ddu kep tru: R’ = D/3(D 12 dudng kinh diu kep).
2 -Tinh sitc bén cho buldng kep

Phan trén ta chi trinh bay cdc phuong phép tinh luc kep cda bulong, d6 chi 1a khi
ning sinh ra luc kep clia bulong, con tinh chit chiu lyc clia buldong trong qud trinh lam
viéc thi ta cAn phai ki€ém nghiém lai thong qua tinh todn sitc bén. PE€ tinh todn stc bén ta
phdi dwa vao hinh ddng, diéu kién lam viéc cu thé, dua vao vat liéu ch€ tao buldng kep.

Trong qué trinh 1am buldong kep trong db g4 c6 thé chiu kéo, nén, udn, xodn, tir d6
sinh cdc dang hu hdng thudng gidp nhu bi cong, bi dit thin bulong, bi dit cdc dudng ren,
dé€ dam bio cho buldng kep di bén ta phai tinh toin bén cho buldong dua vio cic thuyét
bén ctia mon stc bén vat liéu.
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Riéng trudng hgp buldng kep bi dit chan ren, khi thi€t k& ren vit ngudi ta phdi dua
vao thuyé&t bén déu cda ren, tifc 12 di k€ d&€n moi trudng hdp giy ra hu hdng cho dudng
ren vit d€ tinh todn thi€t k€ va dua vao tiéu chudn héa ciia ren vit, trudSng hgp nay ta
khong can thi€t phdi nghiém bén, con céc trudng hgp khéc ta tinh todn nhu sau:

e Nghiém bén theo iing sudt twong duong

Trong qué trinh 1Am viéc buldng chiu nén — xodn hoic kéo xoin, dua vao sitc bén
vat liéu ta tinh ¢ng suit tuong duong clia buldong theo:

ox=Vol +3x7? <[o] (2.44)
Trong do:
O — Ung suat tuong duong, c6 thé tinh theo cong thuc: o4 =13x0

o - Ung suét kéo hoic nén khi buldng 1am viéc:

P 4x P
G:nxdz :ﬂ: x d? (2.45)
4

P — Luc kéo hodc nén tic dung 1€n buldng;

d- Buong kinh chin ren clia buldng;

[6] — Ung suit cho phép, cho trong gido trinh hoic sd tay thi€t k& chi tiét
may;

Vay diéu kién bén 1a:

d?>52x (2.46)

T x[o]
e Nghiém bén theo hé sé an toan

Trong qud trinh 1Am viéc than buldong sé& chiu uén, néu phin lam viéc cda bulong
qud dai, diéu kién nghiém bén khi than buldng chiu uén doc:

P
tt
Trong do:
Py, — Ngoai luc tdc dung tdi han d€ buldng dd kha ning lam viéc

2
:ﬂ. ><EX‘]min

T ey

(2.48)

Pg — Luc O-le;
E — M6 dun dan hdi cda vat liéu ché tao buldong kep; E=2,5.10°N/mm”*
Jmin — MOmen qudn tinh nhd nhat theo tiét dién ngang clia bulong;
_xd
min 64

i - Hé s6 tinh d&n hinh thitc chiu udn;
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L — Chiéu dai phan lam viéc;

[n] — Hé s& an toan cho phép; [n] =2,5 + 4;

e Luc kep do bulong tao ra Bdng 3-1
R Cic thong Luc kep v6i cdc loai vit
So do o5 va loai MO [ Ms [ Mio [ M2 [ M4 [ Mi6 [ M18 [ M20 [ M22 | M24 [ M27  M30  M33 | M36 | M42
kep vit Budc ren
1 125 [ 15 [ 175 [ 2 2 25 |25 [25 [3 3 3 35 |4 45
W Chidu dail | 80 100 [ 120 [ 140 [ 160 | 190 [ 220 [ 240 [ 280 [ 310 | 360 | 410 | 460 [ 520 | 600

Luc Vin Q 15 2,0 2,5 35 5,0 6,5 8,5 10,0 12,0 13,0 15,0 15,0 15,0 15,0 15,0
|.Q~_/I Luc kep W 250 320 390 530 750 1050 | 1400 | 1600 | 2150 | 2300 | 2800 | 2900 | 3000 | 3100 | 3200

Vit ddu ciu
W] Chiéu dail 80 100 120 140 160 190 220 240 280 310 360 410 460 520 600
Luc Vin Q 1,5 2,0 2,5 3,5 5,0 6,5 8,5 10,0 12,0 13,0 15,0 15,0 15,0 15,0 15,0
Ll.J’C kép w 190 240 290 390 560 7600 1030 1200 1560 1700 | 2050 | 2150 | 2200 | 2350 | 3200
Vit ddu
Phéng
W Chiéu dail 80 100 120 140 160 190 220 240 280 310 360 410 460 520 600
Luc Vin Q 2,5 3,5 4,5 7,0 5,0 6,5 8,5 10,0 12,0 15,0 15,0 15,0 15,0 15,0 15,0
LI-],C kép W 220 290 370 550 460 650 860 1000 1300 1350 1400 1400 1500 1550 1600
?Z Vit ddu
17171 vanh khan
W Chiéu dail 80 100 120 140 160 190 220 240 280 310 360 410 460 520 600
Luc Vin Q 1,5 2,0 2,5 3,5 5,0 6,5 8,5 10,0 12,0 13,0 15,0 15,0 15,0 15,0 15,0
LI-],C kép W 160 200 250 330 460 650 860 1000 1300 1400 1700 1750 1800 1850 1900
Vit ddu ¢
mi€ng dém

a

Trong bang 3-1: I-tinh bing mm ; Q va W tinh bing kG.
3 — Cdch chon duong kinh buléng

DPé& chon dudng kinh buldng thi thdng s6 quan trong nhat 13 luc kep can thi€t W, .
viéc xdc dinh W, da trinh bay & muc 3.1.2). Lic nay ta ¢6 3 cdch chon d cia buldng:

- Mot la st dung bang 3-1 tra ngudc lai d€ tim tri s6 ctia ren (M10, M11, M12..)

- Hai la tinh todn dudng kinh d ctda ren tir cong thirc luc kep do ren tao ra (W). Cach
nay thudng gip phai khé khin do trong cong thifc ¢ nhiéu 4n, vi viy ngudi ta
diing cong thiic nay d€ ki€m tra lai Ivc kep sau khi da chon d.

- Bala st dung cong thiic sau:

d= C\/E (mm)
o

Trong d6:  C = 1,4 d6i v4i ren hé mét cd ban;
o - tng sudt kéo, (kG/mm?); doi v6i buldng biing thép 45 thi o = 8 + 10.
W — luc kep do ren tao ra; kG
d — dudng kinh dinh ren.
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2.6.3 Kep chat bﬁng cam

Cam léch tAm 12 mdt chi ti€t kep ¢6 tAm quay léch v6i tAm hinh hoc clia né, nhd do
léch tim nay ma né kep dugc phoi.

Kep biing cam léch tim c6 nhitng vu di€m nhu kep nhanh, don gidn, khong cin cic
thi€t bi phu. Nhugc di€m ctia cam 1éch tAm 12 hanh trinh kep nhd, khong thich hgp véi
phoi c6 sai s6 16n , tinh ty him kém va Iyc kep nhd hon ren dc, tinh van ning kém va két
ciu cong kénh, cam 1éch tAm chi 1am viéc tdt khi chi ti€t dudc gd cd dinh va khi gia cong
it c6 rung dOng.

Trong cdc cd ciu kep bing cam
léch tdim thudng dung hai loai: cam I€ch - | L -
tdm tron va cam 1é€ch tdim dudng cong.

Thong thudng ding cdc camoléch k /0O e‘
tAm tay quay chi giGi han 100 +120" nén : :
khong ch€ tao mit cam theo cd vong S]j){_ A B——}— A%r —}
tron. Bé mit cda bdnh léch tAm thudng
dung 60 + 90°, bé mit con lai c6 thé hét
di va chi cAn chira di dé€ 1am 16 1ip trén N A
truc. Cam 1€ch tdm hai phia thudng dung : 3
trong co cAu dinh tim va trong cdc &-td Q2 W
kep hai phia, cdc truc Iéch tAm chi yéu
dung trong cdc ¢d cdu ty dé thyc hién D/2
chinh xdc cédc phan dong trong do ga, vi -
trong d6 khong cin dén do l1&éch tim 16n,
nén c6 thé dung truc c6 dudng kinh
khong 16n 1dm.

¢ . 2z 2 2y 2 I m
Mudn xac dinh cac kich thuGc ¢ ban b)

cla cam léch tAm can biét trudc cic Hinh 2.50

thong s& sau diy: & - dung sai kich phdi,

tir mit chuin dinh vi d€n di€m dit luc kep ( mm ); P - géc quay clia banh 1éch tAm ké tir
vi tri ban dau; W, — luc kep can thiét.

1 — Cam léch tdm tron

e Tinh luc kep

St dung cung Knm la cung lam viéc cia cam léch tim hinh 2.50a, khi cam quay
quanh 0;(tAm chdt), thi bién dang lam viéc clia cung Knm cé thé dugc khai trién theo hinh
2.50b, do d6 nguyén ly 1am viéc clia né gidng nhu chém nhung gbc nghiéng cla né thay
ddi tr K dén m va dat gid tri amax tai n, cung mn 1a cung lam viéc ctia banh 1é€ch tdm, &
di€m k va diém m géc o nhé nhit, géc a thay d6i lam cho lyc kep & mdi di€m khong
giéng nhau, géc o cang I16n thi lyc kep cang nhé. Phan lam viéc cda chém thudng & hai
bén diém n, § d6 géc o thay d6i cham. Khi tdc dung vao tay quay mot lyc Q sé tao ra
momen truyén qua di€ém ti€p xdc A (diém lam viéc), & di€m A chém xuit hién mot luc

Qa:

(2.49)
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QxL=Q,xp

Véi p = O1A —bédn kinh l1am viéc ctia banh 1éch tAm,;

Theo nguyén 1y 1am viéc clia chém c6 sd dd luc hinh
2.51, lic d6 coi nhu mot chém c6 géc a chiu luc Q, dong
vio, & di€m A sinh ra phan Iyc W va luc ma sit F, & di€ém
O, sinh ra phan luc Qy, va ¢6 cdc gia tri sau:

Qi =W.tgp, ; F=W.tg(a+o)

Né&u coi a 12 nhd ta ¢o:

Q,=F+Q,=Wxtg@ +¢)+W xtgo,
QxL=pxW x[tg(a +¢)+1tgo, ]

_ QxL
p x[tg@ +9)+1tgo, ] (2.50) Hinh 2.51

i
E

Trong do:
Q - Luc tidc dung clia cdng nhan, thudng 14y Q = 1,5 + 15 KG;
L — Chiéu dai cdnh tay don banh 1éch tAm : 80 =+ 150 mm;
p - Bdn kinh lam viéc cia banh 1&€ch tim; mm
a - G6c nang tai di€m lam viéc cda banh 1éch tim;
¢ va ¢; — Géc ma sdt giita banh 1éch tAim véi bé mit kep va gifta banh 1éch
tAm vdi chdt quay;
e Tinh ban kinh lam viéc p va géc nang tic thdi o

Trén hinh 2.36a, xét tam gidc vudng O;AB c6:

_ AB
cosa

AB=AO+OB=%+exsinﬁ

D .
Ta c6 _p rexsm/ (2.51)
Vaco a: OCI;)SO‘
L excos f (2.52)
AB —+exsin 4
Néu B = 0 khi dé: 2
D _ 2xe

= ’tgamax -
) 2 D
N&u B =90° thi: xcosa

pmax :%+e;tgamin :Ojamin :O
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e Tinh hanh trinh kep:

Xét tam gidc O;0B c6: S=0B=exsinf |
N&u B = 0 khi d6 hanh /
trinh 12 nhd nha't: Smin= 0 ( diémn ); e
N&u B =90° khi d6 hanh trinh 12 16n nhat: 0 4 Z/
Smax = € (& di€m m ); Fl XY o |
Viéc xdc dinh o, p va S phu thudc vao gia tri |p :
ciia goéc B, nghia la thy thudc vao vi tri tay gat. F A Olmax
Céc cOng thitc nay tham khao bdng 3-2. )”T
e Tinh diéu kién ty hdm cda banh léch tam: W
Ciing gidng nhu chém dé cam léch tAim ddm Hinh 2. 52

bdo diéu kién ty him thi:
ase+o,

Trén cam lé€ch tdm hinh 2.52 bao gém caclyc: F, F;, W, lic nay cam I€ch tdm c6 xu
huéng quay ngudc lai do d6 F va Fy ¢6 chiéu nhu hinh vé. Luc 1am cam quay ngudgc 1a W,
do vay F va F; phdi tao ra dugc momen chong lai mdmen do W giy ra. Nghia 1a:

erSFxE+ F1><9
2 2

W xe<W x f x%+Wx flx%

Né&u: f=f; = 0,15 va d < 10 khi d6 tinh gan diing ( bd qua ma sit & truc quay ), ta co:

eSO,le%:BZM (2.53)
€

Pay 1a diéu kién ty him clia cam 1éch tAim. Néu
f=0,1 thi :

2 — Cam lé¢ch tam duong cong

e Léch tam dudng cong Ac — si — met

Viéc tinh todn cdc thong s6 lam viéc: Luc kep,

ban kinh lam vi€c p, hanh trinh S tuong ty nhu cam
léch tAm tron xoay, géc nidng o cla cam léch tim

Ac- si- met thi khong thay ddi trong toin bd cung nh
lam viéc.

- Xay dung dudng cong Ac- si- met: | Tro

LAy vong tron cd s& tim O (hinh 2.53a) bdn b) Hinh 2.53
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kinh 1, , ta phan thanh nhiéu géc B bing nhau. Sau d6 cit qua mdt géc B ta lai 14y bdn kinh
tdng thém mdt doan h, nghia 1a:

r=r,+h

r,=r,+2xh

r,=r,+3xh

r.=r,+nxh (3.54)

N&i cdc dau mit ban kinh lai ta s& dudc dudng cong Ac- si- met.
Tur d6 rat ra duge phuong trinh ddc cuc ctia dudng cong Ac- si- met:
_ LB h
r=r+——x(-h (2.55)
Trong do: B,

r — B4n kinh mot di€m bat ky trén dudng cong;

B - G6c hgp bdi hai ban kinh lién ti€p nhau;

Bn — Géc hop giita ban kinh r, cia di€m dau va r, ctia di€m cudi;

Khi khai trién dudng cong Ac- si- met ta dugc mot hinh chém hinh 2.39b. P€ xic
dinh h ta c6:

tgar =" <01
XK,
Hay: h<01x Mo (2.56)
n

0] day coi géc a gin nhu khdng ddi & bat it vi tri nao.
e Léch tdim dudng cong Lo- ga- rit
Phuong phdp tinh todn cdc thong s6 tuong tw cam léch tam tron xoay, cdn cdc géc
nang o thi khong thay d6i trong sudt hanh trinh 1am viéc clia né.
Dua trén vong tron cd s tim O, ban kinh r, hinh 2.54
Tu tAm O vé cdc tia phan gidc chia vong tron thanh nhitng géc 0 biing nhau, sao cho:
0 =20 (¢ - géc ma sit cia cam 1éch tim va

mit kep) dé tir d6 xdc dinh dudc r theo cong thuc (2.57): r,
r =
" cos®
r0
r
> cos’ @
rO
r
> cos’H
I
r=—"' (2.57)
cos" A : _
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N6i cdc dinh ban kinh lai ta s& dugc dudng cong Lo- ga- rit.

D6i véi duding cong Lo- ga- rit, § bat ky di€m nao trén dudng cong ciing ddm bao tinh

tu ham.

Khi thi€t k& cam léch tdm, trudc hét phdi cin ct két cau cla dd g4 d€ quyét dinh
dudng kinh D, roi tinh khodng l1&ch tim e, sau d6 x4c dinh tAim quay trong d6 g4, cudi
ciing ki€m tra lai hanh trinh kep c6 di hay khong .

Sau ddy la bang cong thikc tinh gia tri géc ndng va bdn kinh lam viéc khi thiét k& cam:

Bdng 3-2
Sg db kep ‘ Géc léch tim ‘ Gid tri géc nang ‘ Bén kinh lam viéc Hanh trinh kep
y =0 tga =0 | p=0,5D e S=0
ZR\
T ]
C
N\
0O<y <90° tgo = e.cosp o= 0,5.D esinf | S=e(l_sinp)
e =y T e~ - o =
\/\P\ 0,5.D e.sinf cosa
> =90°
naipen G
.7
N _ o _
ks V= 20 1:gamax :E = O’SD S=e
f NY D cosa
\
1 /
- 90° <y <184 tger = e.cos _05D+esin | S=e.(l+sinf)
?N Y 0,5.D +e.sin f cosa
NGB
v =180° tga =0 p=05D+e S=2¢
Y
A TN
I ——
< ;/:O
(LA7
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2.6.4 Kep chit biing did méng dan héi

Céc did méng dan hdi dung trong d6 ga dé dinh tAm va kep chit phdi theo mit tru
trong va ngoai di dugc gia cong tinh, 16i dung vao tinh chiu nén cta ching dé kep chit chi
ti€t gia cong.

Uu di€m khi diing cdc did méng dan hdi 12 1am cho d6 g4 gon nhe, dd chinh xdc dinh
tAm cao ( 0,01 + 0,03mm ), lyc kep 16n, thao tic d& dang. Nhugc di€m 1a luc kep khong
trén cd bé mit dinh vi, ma chi c6 cdc khu vyc c6 cic did mdng dan hdi. Pdi véi cac phoi
dai, thinh mdng, luc kep 16n c6 thé xdy ra lugn séng trén bé mit gia cong . Cac did méng
dan hoi dugc ché tao bing phuong phdp dap tir thép 10 xo (65G, 60CG, 60C2A...,), toi dat
dd cing HRC = 40 + 45, dudng kinh dinh tAm c4c did méng trén truc g dugc mai dat cap
chinh xdc 6. Khi si€t ép, dudng kinh cdc bé mit dinh vi clia cdc did dan hdi thay d6i tr
0,2 + 0,5 mm, bé day cdc dia chon trong khodng tir 0,5 + 1,25mm. Nhim ting dd déo va
gidm luc ép, cdc did méng dugc xé thém céc rinh huéng kinh. P& ddm bdo d6 chinh xic

dinh tAm, cdc mit diu cla -2 3 4
cac dia ép phai song song véGi <
nhau va thing géc v6i dudng /_ / //ﬁ/ 14/

tdm truc ga.

vy B
Trén hinh 2.55a 1a truc : : : : ~|E (
g4 st dung did méng dan hoi |
dé dinh vi va kep chit phoi \ / H/\\\\\
NN

khi gia cOng tinh trén mdy

tién. B& mit 1 dung d€ dinh
huéng so bod, khi viin dai oc 4, W
cdc did 2 bi ép lai, ddng thdi  App \$
dinh vi va kep chdt phoi 3. J 5 G“ﬂ» 1.5AD/2
Trén hinh 2.55b, did modng

g u
dan héi 1 & trang thdi md, é A Q .
con dia 2, § trang thdi kep | {1,54d/2

chit. Ad2 N

—

Ea

gl\L

Luc siét chiéu truc dugc 1 w \L
xdc dinh nhu sau: b
) Hinh 2.55
Trong do:
P, — Luc chiéu P=P +P, (2.58)

truc 1am bi€n dang did dan
hdi va triét tiéu cdc khe hd huéng kinh giita truc ga va mit chuin clia phoi.

Khi st dung cédc dia dac (khong xé ranh hudng kinh), P, dudc xdc dinh:
_ 4xExox4
L (1-u?)xD?x¢§

A, oo
><[(h—/1)><(h—5)+fS . Kg; (2.59)
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0 day:
E — M6 dun dan hdi ctia vat liéu 1am dia dan hdi; E = 2,1 KG/mm?;
5 - Chiéu day cia dia;
A - Do chdn ép (dd lin ) clia did dan hdi;
1 -Hé s& poaxon ctia vat liéu dan hdi (u=0,3);
h- Chiéu cao ( d0 16i) ctia did dan hoi;
D - budng kinh ngoai cia dia;

¢ -Hé 0 phu thudc vao ty 1€: H =m

Trong d6:  d — dudng kinh trong ctia dia.Khi: m = 2, thi § = 0,68;
m =3, thi £ =0,79;
m = 4, thi & =0,80;

A - C6 thé x4c dinh: A =I(sin 8 —sin f3,) (2.60)

1— Chiéu dai dudng sinh mit con clia dia;
B - G6c nghiéng ctia dudng sinh & trang thdi tu do;
B1 — G6c nghiéng clia dudng sinh sau khi bi€n dang did dan hdi vao lic triét
tiéu cdc khe hd huéng kinh. Tri s6 clia B; c¢6 thé tinh theo cong thic sau:
D1 — dl
2l

cos f, =
Trong do:
D, — Pudng kinh 16n nhat ctia mit chuin phoi;
d; — Pudng kinh truc g4 d€ 15ng dia dan hdi;
P, — Luc siét ép chiéu truc ting 1&én d€ ddm bao truyén mdmen can thiét.
Sau khi triét tiéu khe hd c6 thé coi did nhu mot tAim ngin ciing dit giita truc
gd v@i géc nghiéng, khi do:
P, =W xt
) 2 gﬂl ( 2 61 )
Trong do:
W — Luc kep phoi huéng kinh phan b déu theo vong tron;
Khi bi€t momen cit M., hé sd an toan K, hé s6 ma sat f va ban kinh R ctia bé mit
truyén momen, ta co:

w = KX M. (2.62)
f xR
KxM
= C wt
P, foXgﬂl
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Trudng hdp cdc did dan hodi ¢é lyc hudng kinh, viéc xdc dinh Py s& rat phic tap, khi
d6 c6 thé ding cong thiic gin ding:

KxM,
P=P +P,=133x xR x1gB (2.63)

Thudng lﬁfy K=1,5+25;f=0,1+0,12; 8, = 100;

~0,75x f x RxW
i t9p,

(2.64)

Céc cong thic trén day dung d€ xdc dinh luc si€t chiéu truc khi da biét momen xoin
tdc dong 1én chi ti€t khi gia cdng.
Viéc xdc dinh Ivc kep huéng kinh W khi tic ddng mot luc chiéu truc P ¢6 thé theo
cong thuc thuc nghi€m sau:
W=0,75P/tga.;.

2.6.5 Kep chiit bing chat déo

Diing sic cing cta chit déo dé
dinh tAm va kep chit chi tift 12 mot L
thanh tyu k§ thuit trong dd gd rit c6 N
hiéu q)ué, dd chinh xdc dinh tam cao ( o &ng méng
c6 thé dat dén 0,001+ 0,03 mm), khu
dudc rat nhiéu khe hg giita chi ti€t va
dd dinh vi, c6 thé kep chit nhiéu chi .  —— o
ti€t ciing mot ldc, c6 thé lam cd cau
phoéng dai luc kep.

R,
r

Kep chit bing chit déo cé wu —h
di€m: K&t cdu nhd gon, thao tic nhanh, ’
dd chinh xdc dinh tdm cao, luc kep phan Hinh 2. 56 Chatdéo
b6 rat déu (d€n 80% chiu dai cta bac
mdng )

1 — Tinh bién dang ciia 6ng méng hay bac

Dya vao 1y thuyét tinh ng méng clia sific bén vt liéu, tinh dudc bi€n dang huéng
kinh cta bac, xem kich thuGc trén hinh 2.56:

2
AR = RXP (2.65)
Exh
Bi€n dang hudng kinh khong dugc vugt qua gidi han:
ARmaxz%xR (2.66)
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Trong do:
R — B4n kinh bac (hay 6ng mdng );
h- Bé day bac;
p —Ap suit chit déo (kg/cm?® );
o, — Gidi han chdy cta vat liéu;
E — M6 dun dan hdi;
2. Tinh bé day h ciia bac:

D = 10=50mm D = 50+=150mm
N&u L > D/2 thi h=0,015D+0,5 h=0,025D
N&u D/4 < L < D/2 thi h=0,01D +0.,5 h = 0,02D
N&u D/8 < L < D/4 thi h=0,0lD+025 h=0,015D
2
pe_ PXD (2.67)
Khi D > 150mm, L> 0,6R thi: 2XEXAD,,..
2
h:O}SxﬂxA (2.68)
Khi D > 150mm, L< 0,6R thi: ExAD, R '

3. Tinh dp sudt chdt déo trong hinh vanh khdn ciia bac

L>06xR p=2xADp><Exh

2

D2 ,kG/Cm (2 69)

L<06x%xR p=1,25xADprxh

2

D2><£
D

Trong do : AD, = (0,002 + 0,003)D
4. Tinh luc kep
Goi ADp.x 12 bi€n dang dan hdi 16n nhat cla bac
Smax 12 khe hd 16n nha't giita chi ti€t va bac & trang thdi ty do
Khi qud trinh kep chit dién ra:
ADpax - Omax < 0, con khe hd chua kep
ADpax - Omax > 0, kep chat
ADmax - 8max = 0, tir dinh tdm.
Luc kep chong xé& dich huéng truc:
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Q=106meMx6ch,kG
Né&u c6 t doan

kep thi:
Q=tx10° xmx+/mx& . xD,kG
_h
V6i =R
6C :ADmax—6max

(8. — d0 cdng cua bac);

Momen xodn kep chit: M=5x]05me\/Ex60xD2,kgxcm (2.71)
N&u ¢6 t doan kep thi:
M=t><5><]02xmx\/zxﬁchz,kgxcm (2.72)

Khi diing chat déo can luu y:
- Trong khi nén, tranh trudng hgp ro chit déo.
- Chatdéo phdi c6 do linh hoat cao ; Giit cd tinh lau dai.
- Tru6c khi d8 vao db g4 phai nung chi't déo 1én 150 + 160°.
- Phainung néng dd gi d&n 140 + 150°.
- Phai c6 chd théat khi d€ cha't déo dién diy.

2.7. Cac co ciu kep chit kiéu thuy, khi, dién - tvr, dién - co
2.7.1 Kep chiit bing khi nén
1.Pai cuong vé khi nén
Khi nén ngay cang dugc diing nhiéu trong db g vi c6 nhitng vu di€m sau day:

Gidm nhe stic lao dong, d6i v6i nhitng chi ti€t ning thi diu nay c6 ¥ nghid quan
trong thao tic tién 1gi nhe nhang, chi cAn déng m& van, rit ngin dugc nhiéu thdi gian
phu, luc kep 16n, déu, c6 thé diéu chinh dugc, dé tu dong héa va dicu khién tir xa, kh3

Hinh 2. 57 Hé thong kep biing khi nén
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ning lam viéc khong phu thudc vao su thay d6i nhiét do moi trudng xung quanh.

Luc kep lién tuc do d6 d ton stic Iuc so v6i thi cong 3 + 4 14n, day 1a vu di€m quan
trong khi gia cong cdc chi ti€t méng, dé bi€n dang khi kep chit.

Tuy nhién kep chit biing khi nén vin con mot s6 nhude di€m: Khi nén c6 tinh dan hdi
nén do ciing virng kep chit khong 16n vi thé doi vdi cdc chi tiét hang ning it dung, phdi c6
mdt s6 trang bi phu nhu van, binh loc khi, cdc bd phian di€u hoa téc do, 4p luc va luu
lugng ké&... nén cong kénh. Hé thng kep chit bing khi nén gdm nhitng bd phan chinh sau:

1 — Bo loc; 2 —Bd 6n 4p; 3 — Bdi tron ( bau phun diu ); 4 — Van mot chiéu; 5 — Van
phan phdi; 6 — Xylanh

Nguyén 1y lam viéc clia bd phan khi nén dugc trinh bay trén hinh 2.57. Khi nén tir
mdy nén khi di vao thi€t bi tdch hoi nu6c 1 van gidm 4p 2 (di€u chinh dp suit), sau d6 di
va0 bau phun ddu 3. G day khi nén dugc hdn hdp v6i diu & dang suong md d€ bodi tron co
cAu truyén dong. Van 5 ding d€ diéu khi€n qua trinh lam viéc.

Van mot chiéu 4 duy tri 4p sudt khi nén trong truyén dong khong sut 4p khi x4y ra su
c6 trong hé thong khi nén. Khi trong d6 g4 c6 hai truyén din dudc thyc hién lién ti€p thi &
ong din khi ciia mot truyén din can 1dp van ti€t luu, nhim diéu khién t6c d6 khi vao dé
thuc hién sy 1am viéc tudn tu clia cdc truyén dan.

2. Xilanh-pittong:

Dua theo k&t ciu, bo xylanh-pittdng khi nén thudng chia ra céc loai: C8 dinh, dit
lién, lic dong,
quay tron. Khau
lam kin la mot

- A Q |
trong nhitng yéu e K —
cau ddi v6i xylanh 2 % A Ll
khi nén, thudng st ] r d

n P Am ) b)
dg & f:aC de\ Hinh 2.58 Céc loai pittdng - xylanh
bang cdc-ton day

Imm d€ lam kin cdc m&i ghép c6 dinh v6i dp sudt 100KG/cm?; N&u dp sudt 16n hon , thi
ta diing cdc tAim dém bing ddng day 2 + 3mm hoic cdc vong cao su; Khi cin Iuc kep 16n
nhung dudng kinh pittong khong dudc 1am 16n, ngudi ta ding hai hoic ba pittdng trén can
din dong hoic diing hé thong don biy d€ ting luc.

=

Q
| @

—

{

o

Q,

I:

o

Trén hinh 2.58a Sd dd pittdng tic dung dang mot chiéu .
Luc kep Q dudc tinh: T

o kep Qe Q= %D xpxn-g (2.73)
D6i xylanh tdc dung hai chiéu hinh 2.58b hoi ép c6 thé vao bén phdi hoic bén tri

Luyc sinh ra bén trdi: T
QIZZXD X pxn (2.74)

Luc kep sinh ra bén phai: szfx(Dz_dz)x px7
4
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Hinh 2.58¢ 12 ki€u xilanh c6 hai pittong, hay con goi 1a hé truyén dong kép. Hé

nay co6 luc kep la:

Khi pittdng dich vé bén trdi

Khi pittdng dich vé bén phai:

Cha thich:

Q, :%x(sz2 —d?)x px7

Q, =§x(D2—d2)x px7

p- Ap suat hoi ép, thong thudng p = 4 at;

D- Pudng kinh pittdong ,cm;

Q- Lyc kep ,KG;

n- Hiéu suit co khi, n=0,85;

g- Luc dan hdi cla 10 xo & vi tri kep clia pittong;

3.Cdc van ddo chiéu sit dung dé diéu khién cdc pittong trong qud trinh kep chdt

D6i véi pittdong tic dung mot chiéu ta st dung
van d3o chiéu 3/2, van c6 ba cui P, A va R, c¢6 hai

vitri 0 va 1, vi tri O bi chdn, ctra A ndi v§i ctra R, néu
dau do tdc dong vao, tir vi tri 0 van sé& chuyén ddi
sang vi tri 1, nhu vy ctta P va clta A ndi v6i nhau
cta R bi chin, khi ddu do khong con tic dong nita,
thi van quay vé vi tri ban dau, vi tri 0 bing luc nén

2 ~
cua 1o xo.

A B

X

WA

1

POR

Hinh 2.59 Van d3o chiéu 4/2

Dai véi pittdng tic dung hai chiéu va xylanh nhiéu pittdng,ta sit dung van ddo chiéu
4/2, c6 thé tic dong bing tay-ban dap sd dd nguyén 1y hinh 2.59 , day 1a loai van ddo

chiéu c6 4 cud va 2 vi tri .

4. Truyén déng ki€u mang

Lyc trén loai xylanh
mang tic dong modt chiéu,
hinh 2. 60ava loai xylanh
mang tic dong hai chiéu hinh
2.60b.

Uu diém: Tudi tho rat
bén, st dung khodng 60 1an so
vGi pittdng, it 1o khi, thé tich
bé, ch€ tao ré hon xylanh
pittdng, it ton hoi ép hon .

$

oted L

2) Hinh 2.60 Xylanh mang

g
U ‘Q_. R T .
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Nhudc di€m: Hanh trinh ngin, chi diing gia cong chi ti€t nhd.
Luc kep cla xylanh

mang tidc dung mot Q:nlxsz(D2+Dxd+d2)—q

chiéu:
(2.75)
Luc kep ciia xylanh mang tic dung hai chiéu:
Q:nlxsz(D2+Dxd+d2) (2.76)

2.7.2 Kep chit biing thiy luc

Trong k¥ thuit dd g4 dé co khi héa viéc dinh vi, kep chit, thdo gd céc chi ti€t khi gia
cong trén cac mdy thi viéc kep chiit bing thiy luc dude st dung rong rai.

Khi kep bing thiy luc cho phép kep chit mdt cach chic chin , nén c6 thé ting ché
dd cidt, gidm thdi gian phuy, gidm nhe sitc lao dong clia cong nhan. Viéc dung truyén dong
thiiy Iyc tdc dong nhanh con tao kha ning ning cao dd chinh xdc cia chi ti€t gia cong do
c6 thé diéu chinh luc kep va bi€n dang ciing nhu di€u chinh vo cip tdc @6 dich chuyén .

Ap sudt ddu ép c6 thé ting 1én cao (12 + 25 14n ) so v6i dp suit khi nén, ddu bi nén it
hon d€ c6 luc kep nhu nhau, dudng kinh clia cidc xylanh 1am viéc s& nhd hon nhiéu, vi vay
kich thudc dd g cing vitng hon , it 6n, Ivc kep ém hon va cé thé truyén truc ti€p tir
xylanh thiy lyc d&€n céc chi tiét.

Do g4 truyén dong thiy luc c6 thé thuc hién gia cong nhiéu chd va nhiéu vi tri, do
diing dau lam chd't 16ng cong tdc nén cdc bé mit Iam viéc trong hé thdng d6 gd thiy luc
dudc bdi tron tot, gidm dude @6 mon clia cdc chi ti€t va bo phan. D6 ga thily luc c6 khuyét
di€m 12 gid thanh kh4 cao, viéc thay ddi tinh cht ca dau tiy theo nhiét d9, lam thay d6i
dic tinh 1am viéc clia xylanh thily luc, viéc chim séc bdo dudng va chdng 1o 11 yéu cau
cao.

Truyén dong thiiy luc dudc chia ra:

- Hé thong bom (khong ding binh chia)

- Hé thong binh chita

Céc trang bi diing d€ truyén lyc kep dé€n cic chi ti€t kep ctia @6 g4 hoic kep chit tryc
ti€p cdc chi tiét trong dd g4 hay trén ban m4y.

Céc dd g4 thiy luc duge dung rong rdi trén cdc mdy c6 truyén dong thiy luc ddi véi
budc ti€n, cic may nay cé chd dic biét d&€ din dau vao d6 gi. N&u trén may khong c6 hé
thong thiiy Iyc thi phdi ding cdc truyén dong thiy lyc thong dung , cdc truyén dong thiy
luc thong dung c6 thé 13 tich biét, nhém nhd, vad nhém : Cic truyén dong thdy lyc tich
biét dudc dung cho cdc phdi kich thudc 16n, cin kep & nhiéu chd, tic 12 cAn c6 mot s6
xylanh 1am viéc tryc ti€p truyén dong dudc lip & gan may.

Trén hinh 2.47a 13 sd @6 hé thong thiy luc ding mot bom, tdc d6 dich chuyén cla
pittdng, titc 12 tdc d6 dua cdc thanh phan kep chit clia do g4 t6i chi tiét gia cdng dugc xdc
dinh bing niing suat ctia bom, dién tich clia pittong va xylanh lam viéc.
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Ap lyc trong hé thng bom dudc xdc dinh biing stc cdn cda lyc masit trong xylanh
lam viéc, Iuc kep can thi€t va bing dién tich clia pittdng. Cic truyén dong nay chi yé&u
dudc dung khi c6 cdc khau ty ham 4

N

trong cd cidu kep. Bom chi lam viéc = | =1
trong thdi gian kep va néi 16ng chi ——F—= — =
ti€t gia cong, khi ding cdc co ciu = ] = |

kep khong ty him, bom hiu nhu
lu6n lam viéc & 4p luc cao nén
mon rit nhanh va chéng hdng.

Hé thong dung hai bom
dudc trinh bay trén hinh 2.61b bao
gdm bom 4p suat thap 1 cé luu
lugng 16n, bom 4p suit cao 2 luu
lugng nho, khi dwa nhanh cidc chi [F=——F=———42 e Tt

Fm————

&

e =

ti€t kep vao cdc chi ti€t gia cong, —m—m———— = Eeeee—essnnnnn
c4 hai bom déu lam viéc, ddu duge ¥ ®)

ddy vao bén trdi cla xylanh thiy Hinh 2.61 Hé th6ng thity Iuc mot bom va hai bom
luc 4, chi tiét duge kep so bd. Khi

4p sudt ting 1én dén tri s6 nhit dinh , van tru trugt 3 duéi tdc dung cla dau & phia trdi sé
dich sang bén phai va diu tir bom 4dp luc thipl thdong qua van tru trudt sé d6 vao thiing
chita. Ti€p theo chi c6 bom 2 lam viéc tao nén 4p sudt can thi€t d€ kep chit. Hanh trinh
ngudc lai cda xylanh dugc thuc hién nhanh vi pittdng clia tru trugt nim & vi tri ban dau va
hai bom lai tham gia 1am viéc. N&u truyén dong thiy luc ki€u hai bom ( budc ti€n va kep
chit ), dugc dit trén mot truc, nhu viy s& gidm viéc 1am néng dau va tiéu hao ning lugng
dién.

Hé thong v6i bd khuyé&ch dai hinh 2.62a. Bom lam viéc vdi dp sudt thap, luu lugng
16n ddy dau vao bén phai clia xylanh lam viéc 4, chi ti€t dugc kep chit so bo, khi dé tru
truot 3, dudi tdc dung clia dau & phia trdi s& xé& dich vé phia phai, k&t qua 1a diu sé di vao
hém phai cta bd khuyé&ch dai 2, khi d6 4p sudt dau trong hé thdng ting cao vdi sd 1an
bing tf s giita dién tich pittdng cla xylanh thidp 4p vé6i dién tich clia xylanh cao 4p cla
bd khuyé&ch dai. Dau khong bi
nung néng va truyén dong cé thé 4 4
duing cho céc co ciu kep khong tur
ham, kep trong thdi gian ngin.

Hé thong c¢6 bo diéu chinh
ap luc ty dong hinh 2.62b, chi tiét
gia cong dudc kep so bd vbi luong
tiéu hao diu 16n ctia bom 1 & dp
sut thap. Khi 4p suat diu dat d€n
tri s6 nhat dinh ( diéu chinh 10 xo
3 ), pittdbng phu 2 dudi tic dung
ctia 4p luc dau sé dich chuyén vé
bén phdi, ép 10 xo va lam dich
chuyén roto cia bom ( dd léch
tdAm clia bom thay d6i), khi d6
bom dwa mot it lugng dau cao 4p vao hé thong , diu khong bi nung néng va truyén dong

b)
Hinh 2.62 Hé thong thiy luc véi bd khuyé&ch dai
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dudc dung cho cdc co cau kep khong ty ham, khi néi 16ng cdc chi ti€t dd gia cong , hanh
trinh ngugc lai clia pittdng 4 ti€n hanh nhanh vi pitténg phu va rdto cia bom do tic dung
ctia 1o xo sé& dich chuyén vé& phia trdi va bom lam viéc véi tiéu hao diu 16n.

Hé thong c6 binh chita thity Iyc hinh 2.63. Trén hinh 2.63a la sd dd hé théng bom
c¢6 mdt binh chira.

Bom 1am viéc lién tuc k&t hdp véi binh chita dugc st dung khi can tiéu hao nhiéu
diu trong khodng thdi gian ngin, khi dua co ciu kep tdi chi ti€t gia cong, ddu do bom 1 va
binh chita 2 dua vao xylanh thdy luc. Khi ting 4p suit bom s& nap dau vao binh chifa,
truyén dong nay khi cin tdc do kep I6n.

Hinh 2.63b 13 so db trong d6 binh 2 chita duy tri 4p luc can thi€t va bd sung su that
thodt, khi dua van thuan nghich 4 vao vi tri kep chit, diu dugc bom 1 ddy vao binh chita 2

va xylanh lam viéc 5, co
cau kep chit dudc dua dén = L % % 4 ]
chi ti€t gia cong, khi chi A LT Ha

ti€t kep chit ti€p xic véi g LHLH L
chi ti€t gia cdng, 4p suat
trong bom s€ tdng cao va
khi dat dén tri s6 16n nhat
van tru trugt 3 s€ dich
chuyén xudng dudi ngit
hé thong thiy lvc clia dod
gd khoéi bom, bom lam it e llielie & —
viéc khong tii va d6 dau
vao thung thdong qua tru
trugt, do khdng cé trd luc
nén diu bi nung néng rat
it. Trong qud trinh gia cong
chi ti€t, 4p suit trong hé
thdng clia dd g4 dugc binh
chita duy tri, khi 4p sudt [T
thap hon mic t5i thi€u dé L, If
lam viéc, tru trugt 3 dudi

tdc dung ctia 10 xo s€ dich 9)
chuyén 1én trén va bom lai ndi v6i hé théng thiy luc cia dd ga .

Trén hinh 2.63c néu 1én sd d6 hé thong binh chita thiiy luc véi bom lam viéc theo
chu ky. Bom cao d4p 1 ddy dau vao binh chifa 2 va xylanh, thyc hién viéc dua nhanh cic
chi ti€t kep dé€n chi ti€t gia cong, khi kep chiit chi ti€t 4p suit trong hé thong ting 1én va
nap cho binh chita, khi 4p suat diu dat d&n gid tri cuc dai thirole 4p lyc 3 sé tit bom. Dau
1o 1i trong thdi ky kep chit chi ti€t s& dugc bd sung tir binh chita. Truyén dong nay dudc
ding trong co cAu kep khong ty him, bom chi 1am viéc trong thdi ky kep va ndi 16ng chi
ti€t, nhd vy gidm dudc tiéu hao ning lugng dién.

P

]
=
T

Hinh 2.63 Hé thong thiy luc c¢6 binh

D€ kep chiit chic chin, hé thong thiy luc can c6 dd ciing vitng tinh 16n nhat, né
phu thudc theo lyc kep chit trén can din dong cla xylanh lam viéc, can ¢d ging ting do
ciing vitng clia hé thong thiiy luc trén d6 g bing cdch ting chiéu day thanh xilanh va 6ng
dan.
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D6i v6i hé thong thdy luc c¢6 binh chita ¢6 dd cling vitng kém hon tit cd cdc hé
thdng trén. Trong qud trinh phan tich hé thdng thly luc can so sdnh cdc hé s6 ning cao toc
do, tic 1a i s6 giita tc dd dich chuyén clia pittdng V khi dua cic chi ti€t kep chit dén chi
ti€t gia cong V, tic 12 tdc d6 ma pittdng dich chuyén trong mot don vi thdi gian di vao
ctia xylanh, chi c6 lugng diu cAn thi€t d€ tao nén 4p sudt lam viéc.

Hé s6 nang cao toc do:
\%
K="
VX

Hé thongthiliy luc hgp 1y nhat khi hé s6 K 16n nhat, nghid 1a tiéu hao nhd nhi't khi
ting 4p suat. Hé thong thiy lyc c6 bom diéu chinh va c6 bd khuéch dai ddp Gng dudc
nhitng yéu ciu nay.

2.7.3 Kep chiit biing khi nén - thiy luc

D¢ thuc hién chuyén dong kep chit trong dd g4 ngudi ta con sit dung khi nén — thidy
Iyc vi loai truyén din nay c6 nhitng uu diém 13 c6 thé tao nén luc kep 16n, tic dong
nhanh, gi4 thanh tuong ddi ha, kich thuSc nhd gon, c6 thé phuc vu kep chit nhiéu diém,
ddi khi cach rat xa nhau, thich hgp cho diéu kién sdn xuit hang loat, ngoai ra con dudc sit
dung cho db g c6 buéc ti€n dong déu.

Dya vao nguyén tic lam viéc ngudi ta chia ra: Loai ¢6 bo bién 4p tdc dong truc ti€p
va loai c6 bd bi€n d6i 4p suit tic dong tudn tu.
1. Bién dp tdc dong tric tiép
GOm mot binh chita ddy diu, can din dong cta xylanh khi nén 1a tru ddy ctia hé
thong thily lyc di vao binh va ddy dau ép truyén 4p luc cho pittdng cong tic d€ tic dong
1&n co cau kep chit clia dd gd
Céc cong thic tinh dp luc ti€u hao khi nén:

Hé s6 khuyé&ch dai: D
. 1
=

)2

& day i thudng chon tir 15 dén 20.

Luc trén cAn din dong cla xylanh thiy luc Q:
nxD} xD?

X e —

szkn 4Xd2

X1 o XN ¢ XN &, (KG) (2.77)

(
(khong tinh luc 10 x0)

Ap sult chit 16ng trong xylanh thiy luc cong tac:

D
P =Dy X (j)z,(kg/mmz) (2.78)
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Hanh trinh din dong xylanh khi nén L:

L=1x(2) x ™ (cm)
d n

Ti€u hao khi nén trong mdt chu ky kep chit V:

V=%><D]2><L,(cm3)

Pudng kinh xylanh thdy luc cong tic D:

D= I,]3x\/§,(cm)
p

Puong kinh xylanh khi nén D:

D,=dx |—L— =056xdx:[p.(cm)

pknxr’

(2.79)

(2. 80)

(2. 81)

(2. 82)

Pudng kinh can din dong cda xylanh khi nén ( dudng kinh ctia xylanh thdy luc ) d:

D

T 125225
Chii thich:

C4c ky hiéu st dung: o — Hiéu sut dung tich clia truyén (thudng chon no=0,95)

Ne — Hiéu suat co hoc cda bd bién 4p ( thudng chon n= 0,95); N — Hiéu sui't co hoc
cia xylanh thiy Ivc (thudng chon n = 0,90); pxn — Ap sudt khi nén ; Ap suit cda dau
(thudng chon p = 50 + 60 kG/cm?); 1 — Hanh trinh cin din dong cta xylanh thiy luc cong

tdc; n — SO lugng cdc xylanh thiiy Iyc cong tic; n = 0,8.

C6 nhiéu két cAu khic nhau vé truyén dong khi nén — thiy luc: dit trong thin dd gi
thé hién & dang mot cum riéng biét hodc ndi ti€p véi than dd gi hoic trd thanh mot

truyén dong van ndng phuc vu mot nhoém cac do g4.

D,

P

Dau ép

233

L
—

[T

)

b
Hinh 2. 64

11
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Trén sd d6 hinh 2.64 13 bd bi€n 4p van ning tic dong truc tiép:

Theo hinh 2.64a, khong khi nén qua van phian phdi 5 vdo ngin 4 clia xylanh c6
dudng kinh Dy, can clia pittdng xylanh 4 dudng kinh d, dong thdi 12 cda pittong xylanh
thdy lucl khi chuyén dong xudng dudi s& ddy ddu qua dng 8 vao xylanh 7 c6 pittdng
dudng kinh D, cAn pittdng cda xylanh 7 dich chuyén 1én trén dé thuc hién kep chit, khi
van phan phdi & vi tri &€ khi nén trong xylanh thong vé6i khi trdi, cdc 10 xo 3 va 6 dua
pittong ctia xylanh khi nén va thiy luc vé vi tri ban ddu, binh chia 2 d€ bu cho sy rd ri
dau trong hé thong.

So dd hinh 2.64b 13 nguyén tic ctia hé thong khi — thly luc chuin st dung céc
cong thuc trén.

2. Bién dp tdc déng tudn tu

Bo bi&n 4p tdc dong tudn ty 12 hé thong hai khdi do cdc xylanh khi nén va xylanh
thly luc tao nén. Ban diu khdi 4p suat thap thuc hién viéc kep sd bd, sau dé khdi 4p sudt
cao, thuc hién kep chit phdi hoan toan, két cidu cdc bd bién dp tic dong tuan ty chd y&u
khac nhau & khoi 4p sudt thap.

Khi nén tdc dong tryc ti€p 1én bé mit clha dau, chita trong khoang dp sudt thap.
Trong cdc phuong 4n hai va ba khi nén tic dong 1én diu thdng qua pittdng hoic mang,
khoi 4p sudt thuc hién theo phudng 4n hai va ba dugc dung rong rai hon.

N 3
[a7

Hinh 2. 65
Trén hinh 2.65 néu 1&n bd bién dp tdc dong tuan ty ki€u pittong xylanh dugc cic
vanh ngin 2 va 3 chia lam ba khoang. Khi quay tay nim ctia van phan phdi 1 dén vi tri
“kep so bo”, khi nén tir 1u6i sé vao hdm C, 1am dich chuyén pittdng vé phia phai, dau tir
hém P theo cédc rinh huéng kinh va rinh trung tim & can 6 sé& di vao hdm A, Pittdng vdi
thanh kéo dich chuyén vé bén phii, tic dong 1én co ciu kep va kep so bd phdi véi luc

Z 9

120kG. Khi quay tay nim ctia van diéu khién vao vi tri” kep chit”, khi nén di vio hém H
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lam dich chuyén pittong 7 vé phia trdi. Vao lic khi cdc 16 hudng kinh & can din dong 6 bi
xylanh bit kin , diu ngirng hoin toan , nén trong hdm A 4p suit sé ting I&én cao va két qua
12 phoi dugc kep chit hoan toan trong d6 ga. Khi quay tay nim ciia van diéu khi€n dén vi
tri” m&i “, khi nén di vio ngin B va E, tit c4 cdc thanh phin truyén dong trd lai vi tri ban

dau va chi ti€t dudc ndi 16ng .

3. Truyén déng budc tién khi - thity lic

Khi thyc hién budc ti€n nhd luc dan hdi clia khi nén can phdi dung bién phdp lam
cho budc tién di€u, ém trong pham vi tdc d6 can thi€t, diéu d6 c6 thé dat dugc nhd truyén
dong budc ti€n khi — thiy lyc, ddng thdi né con tao nén truyén dong khdng tdi va phu trg
dudi toc do 16n.

Trén hinh 2.66 13 so d6 truyén dong budc
ti€n khi - thiy luc. 0] day xylanh khi nén truyén
din lyc con xylanh thiy lyc 12 bd gidm xung, ddm <
bdo hanh trinh ém va cé thé diéu chinh téc d0  RiE==
chuyén dich, nhd c6 van tiét luvu d€ cd dinh toc do. -
Viéc tinh todn truyén dong budc tién khi — thiy luc d

theo trinh tu sau.
1)Céc 6 liéu ban ddu: \@\ Q% |
. . . 1 D,
- Khi luc cia budc ti€n 16n nhat, dp suit trudc
van gidm 4p khong nhd hon 5 + 6 kG/cm?

——1 /D

ja~)
|

oy

il
|

Hinh 2.66

- Ap sudt trudc van ti€t lvu ( sau gidm 4p ) trong pham vi 1,5 + 2 kG/cm®.
- Luong tiéu hao diu nhé nha't thong qua van tiét lvu , ki€u khe 12 100 cm?/ph
2) Luc Q cin thi€t trén cAn din dong clia xylanh khi nén dudc xdc dinh theo cong
thirc Q=P+p,xF,+XT, +T kg 2.83)
Trong dé:
p2 — Ap sudt dau, kg/em?;
F,— Dién tich c6 ich cla pittdng xylanh thdy luc, cm?;
P — Luc I6n nhat cda budc tién, kg;
>Tm — Lyc ma sit trong ¢d cidu budc ti€n clia mdy hodc cda dod
ga kg;
>T,- Luc ma sdt cla pittdng va can din dong trong cdc xylanh khi
nén va thay luc;
Thong thudng

ST =0,Ix(p,xF,+P+3T,) (2.84)

Cong nghé ché tao mdy -98 - Ho Viét Binh



Trudng Pai Hoc S Pham K§ Thuat TP. Hb Chi Minh

3) DPudng kinh xylanh khi nén dudgc xac dinh nhu sau:

D - 4x(P2><F2+P+ZTm+ZTX)+d’Cm
! nXxDp, (2. 85)

p1 — Ap sudt khi nén ,kG/cm?;

Véi:

d — Pudng kinh can din dong clia xylanh khi nén , cm;

4) Pudng kinh clia xylanh thiiy luc dugc tinh theo lugng tiéu hao diu nhé nhat thong
qua van tiét luu ki€u khe:

Suy ra: == ,cm/ ph (2.86)

6 dﬁy Smin -
Budc ti€n nhd nhat, cm/ph;
Khi thi€t k&€ truyén dong khi - thiy luc cin tranh khong dé xylanh thiy luc dugc
thaAm khi nén qua. Trong cic loai mdy t6 hgp, mdy phay, may khoan diing phd bi€n truyén
dong budc ti€n khi - thiy luc

2.7.4 Kep chiit biing cd khi — thiy luc

Hinh 2. 67
Dung truyén ddng cd khi - thiy lyc cho cdc dai 6¢c kep ki€u bulong va chia van s€
gidm thdi gian phu trong viéc kep chit va ndi 18ng chi tiét, dung tay nim d€ diéu khién
céc co cAu kep vi nhu thé luc diéu khién s& nhé hon nhiéu so véi lyc diing dé€ vin dai dc.

Uu dié€m ciia viéc kep chit biing co khi thity luc: Khong can ngudn ning lugng bén
ngoai (m4y nén khi hay bom thiy luc), k&€t cAu nhd gon gid thanh ré, thich hdp cho sidn
xuat hang loat nhé, c6 thé st dung nhanh chéng va dit trén bit ky mdy nao.

Trén so db hinh 2.67 12 nguyén ly 1am viéc cda truyén dong cd khi thdy luc. Khi
tdc dong vao tay quay, luc chiéu truc sé& truyén dén pittdng thong qua moi trudng dau, luc
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kep ctia chi ti€t phu thudc vao ty sd giita dién tich cla pittdong so v6i dién tich clia tru
truot.

Cong thitc x4c dinh quan hé gitta luc chiéu truc clia vit va ciAn din dong :
PxLxD?

= xn P,k
Q r, xtg(a + @) xd? 7-h-9

Trong do:
Q - Luyc trén can din dong , kg;
P — Luc tdc dong 1én vo ldng (tay nim ),kG;
L — Chiéu dai cdnh tay don tif tAim vit d€n tAm nim, cm;
rp — Bén kinh trung binh ctia ren vit ,cm;
o - G6c nang ren (o = 2930 =+ 30307);
¢ - GOc ma sdt trong ren, (¢ = 6°34 d6i vGi ren hé mét);
D - Pudng kinh pittong xylanh thiy lyc, cm;
d — Pudng kinh tru trugt, cm;
M - Hé s6 xét d€n ma sét trong cdc dém lam kin, (n = 0,9);
P, — Luc cén cta 10 xo, kg;

Khi ché tao cdc co ciu kep chiit biing cd khi- thdy luc, phdi chi ¥ dén cdc dém lam
kin trong xylanh thiy luc, vi néu ri ddu ma khong c6 bs xung thi luc kep s& gidm.

2.7.5 Kep chit biing dién - co

1 4
1-Bong co J
Ayhop A |l nl
3-Ld xo Ll_ J_) uir P H
4-Vau kep —=HH-
5-Phoi o
6-Pai 6¢ \ o S
7-B truyén

7 6 5
Hinh 2.68

Céc trang bi kep chit v6i truyén dong dién co, dugc dung trong cdc nhém mdy
rovonve, mdy td hdp va dudng diy tu dong. So db truyén dong dién co thong thudng bao
gdm c6 dong co dién, hop gidm tdc,bd ly hop, 10 xo va bd truyén vit. Trén hinh 2.68 13 sd
dd cd ciu clia loai truyén dong nay.

Viéc xi€t 10 xo s bd c6 thé diéu chinh mdmen quay M dudc truyén. Qud trinh néi
16ng phoi dudc thuc hién bing cdch cho quay ngudc chiéu dong co, khi biét dugc momen
M, luc xi€t 10 xo sd bo dugc tinh theo cong thic:
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P:%xtg(a-(p) (2.87)

Trong do:
r- B4n kinh trung binh vi tri cdc vau ly hop;
¢ - G6c ma sit trén mit ti€p xic gilfa cdc ring (¢ = 6 + 8%);
o - G6c nghiéng clia cdc ring, thong thudng chon o = 30 + 45%
Luc kéo tao bdi mdmen xodn ciia dong cd dién dudc xdc dinh biing cong thifc:

N x7xi
nxry, xtg(a +¢)

W =71620x [kG] (2. 88)

Trong do:
N — Cong suit dong co dién (W );
n- SO vong quay ctia dong cd (vong /phiit );
rp, — Bdn kinh trung binh ctia ren (cm );
o - G6c ning cia ren ( d0 );
¢ - G6c ma sdt trong ren, ( do );
i- Ty sO truyén cdia bo gidm tdc;

1 - hiéu suit ca bd gidm tdc;

2.7.6 Kep chit biing tir
1. Nguyén tdc lam viéc
Tao luyc kep bing tir d€ kep chitcdc chi ti€t mdng, khé dinh vi va khé kep
D6 gi tir duge phan 1am hai loai:
- P g4 dién tir: ding nam chidm dién d€ tao luc kep (hinh 2.69a).
- D6 g4 dung nam chdm vinh ctru (hinh 2.69b).
Mach tir bao gdm:

Chi ti&t gia cdng (1), cdc vat dan tr (3,6 ); cdc chi ti€t khong dan tir (4); cdc cudn
diy dién tir hay nam chAm vinh ctru (5); d€ dd g4 (7);

Chi ti€t gia cong (1) dugc dit trén bé mit (2) cla dd g4, tai d6 c6 tir thong do cdc
cuon day dién tir hoic nam chAm vinh ctfu tao ra sé hiit chit chi ti€t vao bé mit dinh vi
clia do g4.

D6 g4 dién tir thong dung nhat 13 ban tir, mam cip tir. Ngudn dién cung cip cho cdc
mam cap tif, ban tir 13 dong dién mot chiéu c6 dién ap 110 hodc 220V tir t& dong cd may
phdt hoic cdc bd chinh luu tir dong xoay chiéu thanh dong mot chiéu.
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Do gd dién tir va d6 ga st dung nam cham vinh ctru diing d€ g4 dit va kep chiit chi
ti€t ch€ tao tir vat liéu c6 do thAm tir 16n 1a thép chua tdi va do thAm tir nhd 1a thép tdi va
thép hgp kim.

-
/
7
4

AN .
A ’ A0,
> I | _IN N
L

5
T Z 9 \ Lls
2 R S 2 S
a) b) '
Hinh 2.69

D6 g4 tir c6 mot loat cac vu diém:
-Luc hiit kep chit phan bd déu trén toan bé mit ta cla chi tiét gia cong
-K&t cAu don gidn dé ty dong héa hoan toan
-Khong gian danh cho chi ti€t 16n.
-Do ciing vitng clia d6 g4 cao, bdo ddm do chinh xdc gia cong.
-biéu khién don gidn va thuin tién.

Nhudc di€m cta truyén din tir trong dd g4 13 Iyc kep nhd hon so vdi cic loai truyén
din khdc, khong kep dugc céc chi ti€t duge ché tao tir vat liéu khong din tir, dd g4 tir chi
diing d€ kep chit chi tiét khi gia cong tinh .

2. Tinh luc kep

Luc kep chi ti€t gia cong trén ban tif phu thudc
vao lyc hiit riéng cla ban tir, kich thu6c cla chi tiét
va su bd tri chi ti€t trén ban.

Khi ting chiéu day va dién tich mit cit ngang
clia chi ti€t, luc kep sé& ting 1én, khi d nhdm bé
mit dinh vi clia chi ti€t ting thi luc kep gidm.

Luc hit caa ban ti phai tao ra dugc luc ma sat |

F 16n hon ( hodc bing ): F=Tf |

v
Txf2Pe (2389) Hinh2T.70
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Véi:
f- hé s6 ma sét giifta chi ti€t gia cong va ban ti;
Px — luc cit, tinh theo nguyén ly cit;
Kich thudc cudn day dudc tinh theo cong thic:

Ixw =& (2.90)
Trong do:
I — Cudng d6 dong dién (A);
W — S& vong clia cudn day;
S — T trd, tinh theo tirng doan trong mach ma tir thong di qua: S = L
¢ - Tir thong tong: #xQ
$=BxQ
L — Chiéu dai doan tinh tir trd;
u - Hé s6 din tir;
Q — Dién tich mit cdt doan tinh ( cm);
2.7.7 Kep chit biing chian khong

1 — Nguyén ly

Trong dd g4 truyén din 1
chan khong, do anh hudng ﬁl/
cia chan khong tao ra giita : ININENENE

o . . N . N . e
mit dinh vi va chi tiét gia [] N AN,

cong va ngin dd g4, chi tiét T 6
dugc kep chit v6i bé mit dd % ¢
i bdi 4 At kho i EEREN
g4 boi a%) suat khong khi. , ‘/4 \\4 |
bodi v6i nhitng chi ti€t —| |—
kém cing vitng khi gia cOng . 5
tlnh, khi d6 ta dflng 66 gé TTTTTIT1]
chan khong dé dit luc kep Ién |
bé mit nhé dé& bi bi€n dang .
ctia chiing. a) Hnho 71 O

Trén hinh 2.71a, 1a ki€u
dd g4 chian khong diing pittdng-xilanh hit. Van 5 s& ¢6 nhiém vu md khi nén vao budng 4,
khi nén ddy pittdng cla xilanh 3 di xuong tao chan khong & budng 6. Nhd dém 7 1am kin,
chan khong sé& hiit chit chi ti€t 1 vao d6 ga. Khi thdo chi ti€t ta chi cAn xoay van 5 dé khi
nén vao phia duéi clia xilanh 4 ddy pittdng di 1én, budng 6 s& khdng con chan khong nita,
ta 1y chi ti€t ra dé dang. Trén hinh 2.71b, ngudi ta ding mdy hit 5 d€ tao chin khong,
Binh 4 gitip cho qud trinh tao chan khdng nhanh.

2. Tinh lyc kep

Luc kep dugc xdc dinh:
W=(P,-P)xF-P, (2.91)
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Trong do:
pa- Ap suit khong khi (kg/cm” );
Py =0,01 — 0,015, 12 4p sudt du trong ngin sau khi d tao chan khong;
F — Dién tich ctia mit duéi chi ti€t dugc gidi han béi dém kin cao su (cm?);
Py _Luyc dan hdi clia dém kin cao su bi nén (KG );

Hiéu Pa-P, > 0,07KG/cm” , vi n€u nhd hon s& khong dam bdo dugc do tin ciy khi
kep chit. PE phan b déu luc kep, trén bé mit ga dit chi ti€t 1 ciia thin 2 trén hinh 2.
71b, khoan nhiéu 16 nhé thong v6i ngin chin khong 6, bom chan khong 5 qua van phan
phdi 3 d€ tao chan khong cho ngin 6. Luc kep chit chi tiét trong d6 g4 chin khong dudgc
ki€ém tra biing ddng hd do 4p suat.

2.8. Cac co cdu khdc cta @6 ga

2.8.1 Co cdu din huéng
1. Nhiém vu ciia co cdu din hudng

Co ciu din huéng 1a cd cdu dung dé din huéng dung cu cit va ning cao dd cing
vitng ctia n6 .

Né&u khong c6 co cdu din huéng, dung cu cit s& bi léch di, huéng tdc dung clia lyc
cat khong déu, vi rung ddng hoidc vi do cting vitng cia dao qud kém. Co cdu din huorig
thudng dung trong cdc nguyé€n cong nhu : khoan, khoét, ti€n trong, doa ngang ...

Co ciu din hudng thudng 13 cic bac din hudng ding trong dd ga d€ khoan, khoét,
doa...

2. Bac din hudng

\ %

a)

d)

X 4V i 2

N, #O)) o))

Hinh 2.72. Bac din hudng
Hinh 2.72.a 1 loai bac din huéng cd dinh khong c6 g6 .
Hinh 2.72.b 12 loai bac dAn huéng c6 dinh c6 gd .
Hinh 2.72.c 1 loai bac din huéng dé thay ddi .
Hinh 2.72.d 1a loai bac din huéng thdo nhanh .
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Bac din huéng c6 dinh ldp vao dd g4 theo mdi lip thudng dung trong sdn xudt don
chi€c d& din hudng mot dung cu cit c6 dudng kinh khong ddi .

Loai bac din huéng c6 gd 12 dé bac khdi bi trugt xudng trong qud trinh gia cong .

Bac din huéng dé thay th& thudng dung trong sdn xudt hang loat I6n va hang khéi.
Khi bac mon ta c¢6 thé thay bac mdt cdch nhanh chéng vi né dudc 1ip qua mot bac 16t
trung gian theo ch€ @6 H7/h6. Loai nay ciing diing d€ din huéng mot loai dung cu cit .

|

2

7

ZN

NN ENE d)
|

Hinh 2.73 — Bac din huéng két ciu dic biét .

Khi gia cong biing nhi€u dung cu cdt nhu khoan, khoét, doa...thi phdi ding bac thdo
nhanh. S& Iugng bac thdo nhanh s& bing s6 loai dung cu cAn phai din huéng. Pudng kinh
16 clia bac thdo nhanh sé tuong ng v6i dudng kinh ctia dung cu cit. Cdc bac nay sé& lip
1én d6 g4 qua bac trung gian theo ch& do H7/h6 .

Khi gia cdng cdc bé mit cong, 16m xudng hoic cé hai 15 ri't sit nhau phdi dung
nhitng bac din huéng c6 két cau dic biét ( hinh 2.73).

Hinh 2.73.a 12 loai bac din huéng dung dé gia cong cdc bé mit cong, nghiéng.

Hinh 2.73.b 12 loai bac din huéng thd siu xudng dung dé gia cong cdc bé mit Idm
xudng .

Hinh 2.73.c 12 loai bac din huéng ding d€ gia cong nhitng 16 sdt nhau .

D& cho bac d& mon can phdi ddm bdo cdc kich thuSc din clia bac din huéng nhu
chiéu dai bac b va khodng c4ch tir mit dau duéi cia bac va bé mit gia cong a (hinh 2.74 )

d
[

5%l

7000,
Hinh 2. 74 Kich thuéc bac din

Khi khoan gang a = ( 0,3 + 0,5 ) d, con khi khoan thép va cdc vat li€u déo khac tir d6
c6 thé ting 1én déna = (0,5 + 1) d, khi khoét thi a<0,3d.
Chiéu dai bac din huéng chon theo ty 1& sau :
b=(1,5+2)d.
Da&i vdi cdc chi tiét 16n va vira ¢6 thé dung cdc phién din huéng di dong thdo lip
dudc cho tirng chi ti€t nhu hinh 2.75. a,b.
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Khi khoan cdc 16 nhd (d <5mm) trén cdc phdi nhd cé thé dung phi€n din huéng lip
cd dinh vao vé d6 g nhu trén hinh 2.75¢ .

| | H
Y| YT N\
Vs

Hinh 2.75 — Phién din huéng.

DPé din hudng truc dao khi doa ngang c6 thé diing so dd trén hinh 2.76. a,b,c.

e,

\\\\\

\\\‘J| e

2 [ [
Ké??/ir/// \
‘%‘ ) .

\

9]

Hinh 2.76. DAn huéng truc doa ngang

Vat liéu d€ ché tao bac din huéng khi khoan 16 ¢6 dudng kinh D < 25 mm thudng
duing thép dung cu Y10A, Y12A hoic 9XC toi dat do citng 62 + 65 HRC . Khi khoan 15 c6
dudng kinh D>25 mm thi dung thép 20, 20X thAm than véi chiéu siu 0,8 +1,2 mm v toi
dat do cirng 62 + 65 HRC .

Tudi tho clia mot bac din huéng dung 10.000 + 15.000 18 khi khoan 16 ¢6 1< d. St
dung bac huéng din cho phép loai bd viéc 14y dau, gidm do 1éch tAm khi khoan .

Do chinh x4c khi dung bac din hudng ting khodng 50% so véi khi khong dung.
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2.8.2 Cit so dao - cd cAu quay va phian dj :
1. Ci# so dao :
Cit so dao diing d€ diéu chinh cho dao cit ¢ vi tri chinh x4c tuong d8i so v6i ban
mdy va db g4 ( tifc 1a so vdi chi ti€t gia cdng ). Cit so dao thudng diing trén may phay .

Cit so dao bao gobm mi&ng g4 céc loai ( hinh 2.63 ) va mi€ng ciin .
8

——

121 t:)
|
i
|

N i
e

KA @ 12]|
=N @g Nt @@ H

16 | 36 A ©©
36

16

c)

Hinh 2.77 — Miéng o4~ 9

Hinh 2.77.a 12 mi€ng g4 dung dé g4 dao khi phay mit phing d€ dat kich thuSc chiéu

cao .
Hinh 2.77.b 12 mi&€ng g4 mit ddu dung d€ g dao khi phay mit bén .
Hinh 2.77.c 12 mi€ng gi géc dung d€ g4 dao khi phay bac, rinh .
Hinh 2.77.d 12 mi€ng g diing d€ g4 dao vira phay mit bén, vira phay bac, rinh .
Miéng cin thudng dung 1a loai phi€n méng tir 3 + 5Smm (hinh 2.78.a) hoic hinh tru
(- =
/ 3-5mm / __H_
|
a) b)
(hinh 2.78.b)

Hinh 2.78 — Miéng cin

Khi diéu chinh mdy phdi ding mi€ng cin dém giita mi€ng g4 dao va dao cit dé
tranh dao cit c6 Iu6i sic s& lam hdng bé mit mi€ng g4 dao .

Vi du stt dung co cAu g4 dao trén dd g4 dugc trinh bay trén hinh 2.79.
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. Dao phay
A~/
L

/
s :% Miéng can % Ot <o dao
Cir so dao |

Hinh 2.79. C6 ciu cin dao

Miéng g4 dung chdt dinh vi va ding vit gin chit 1én v d6 g4 & mot chd thuin tién
nao dé. Sau khi Idp xong can ph3i mai bé mit lam viéc dat dd nhdm Ra = 1,25 um

Vit liéu lam mi€ng gd va cin thudng 1a thép dung cu Y8A hoic thép 20 tdi dat do
cing 55 + 60 HRC .

2. Co cdu quay va phdn do :

Co cdu quay va phan d6 thudng sif dung trong nhitng dd g4 nhiéu vi tri, ding d€ tao
cho phoi c6 nhiéu vi tri khdc nhau so v6i dung cu cit .

Co ciu cAu quay va phan d6 bao gdm mdt dia gin vao phin quay clia dd g4 va chot
phin do .

Céc chdt phan do c6 két cAu nhu hinh 2.80

// //////// /////////

R
\\ “ Wy zll

PRI

a) b)

Hinh 2.80. Dinh vi khi phan do
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Hinh 2.80a 13 chdt phan dd kiéu bi c6 két cAu don gidn nhung khong ddm bio chinh
xdc khi phan @6, khong chiu dugc momen ciia lyc cit. Ta ding tay d€ quay mam quay, khi
d6 bi s& bi 4n ngugc lai, khi d&€n mot 18 khac sé bi 10 xo ddy vao 16.

Hinh 2.80b 1a chdt phan dd hinh tru c¢6 thé chiu dugc mémen nhung dd chinh xdc
phan d6 vAn con thap do c6 khe hé§ gitta 16 va chdt phan do.

Hinh 2.80c 12 chot phan dd dang con ( v6i gée con o < 15°) ddm bdo do chinh xéc
cao hon .

Chét phan dd thudng dudc 1dp véi bac theo ch&é d6 H7/g5 con khi dd chinh xédc cao
thi cAn mdi ldp chinh x4c hon ( H6/h5 ). Trong két cau rit chinh xdc thi khe hd phdi nhd
hon 0,01 mm.
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Hinh 2.81 — SO dd co cidu quay va phan do .

Hinh 2.81.a 12 sd d6 tong quit clia cd cAu quay va phan do.

Trong d6 g4 tu dong viéc quay va cd dinh phan quay dugc thuc hién tuv dong bing
mdy va khong can sy tham gia truc ti€p clia con ngudi.

Hinh 2.81.b 13 so dd ctia dd g4 ty dong dung d€ phan d6 thanh nhitng budc nhd.
Bénh ring sé& thyc hién chuyén dong lic v6i géc lic nhéd va truyén cho chdt 5 va 8 tinh
ti€n. Cdc canh vt clia chot 5 va 8 s& 1am cho dia 6 quay mdt cich gidn doan theo mot
huéng. Chuyén dong lic cia banh ring thuc hién tir cdch tay don véi con ldn 2 lin theo
mau chép hinh cd dinh 1, khi ban may chuyén ddng tinh ti€n. Trong qu4 trinh gia cong, co
ciu khic phuc hién tugng dia quay di mot géc nhd theo luc quén tinh.

Hinh 2.82a chi ra k&t cAu cia madm quay ma phan trén clia né cé thé quay di mot
g6c yéu cau khi ning né 1én. Viéc ning ban mdy c6 thé thuc hién dugc bing cic cd ciu
cd khi khdc nhau hoic bing xilanh khi nén. Khi ha xudng ban mdy sé& ty 1én mit diu cda
mdy va ép sit vio do ga .
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Hinh 2.82 — K&t cAu mam quay .

Mot k&t cau khdc dugc trinh bay trén hinh 2.82b. Phan quay trén clia do ga dudc lin
trén & dd ty chuyén diing. Vi 6 lin c6 kich thudc 16n cho nén né bdo ddm &n dinh khi
quay va chiu dugc tai I6n.

2.8.3 Than do g4

Than d6 g4 1a chi ti€t co ban clia dd ga d€ 1dp rap nhitng cd cAu khac con lai nhu :
dinh vi, kep chiit, din huéng dung cu cit ...

1. Yéu cdu than do gd :

Than db g4 chiu 4nh hudng clia Iyc cit va lyc kep chit cho nén né phdi thod min
nhitng yéu ciu sau day :

a . K&t ciu phdi dd cing vitng va bén khi chiu tdi trong luc cit va khong bi bi€n
dang.

b . K&t cdu phai don gidn , nhe, dé ch€ tao, tinh cdng nghé cao, dé thao tdc, dé
quét don phoi , dé thdo 1ip chi tiét
gia cong

¢ . K&t ciu phdi vitng chai
an toan, nhat 1a ddi véi dd gd quay
nhanh .

2. Két cdu mdt s6'than do gd :
Hinh 2.83a 1 thin d6 g4 ddc tir gang
Xam .

Hinh 2.83b 14 than d6 g4 han tr
thép tAm .

Hinh 2.83c la than do gd lip
ghép tir nhitng chi ti€t chuin .

Hinh 2.83d 13 than d6 g4 rén tr
thép .

Than dd g4 ciing c6 thé phdi
hgp gitra phdi han va phoi duac .

Hinh 2.83 - Than db ga
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Bing phuong phéap dic cé thé ché tao dugc than dd g4 cé két cau phic tap nhung
thdi gian ché tao 1du va phdi khi¥ ng suat du nén gia thanh dit. Than db g4 ché tao bing
phuong phdp han c¢6 do ciing vitng kém hon, khé hoan thanh k€t cdu phic tap nhung ché
tao nhanh va ré.

Chon phuong 4n ché tao phu thudc vao diéu kién st dung clia d6 g4, thdi han , gid
thanh va cong nghé ché tao ching.

2.9 Khai quat vé do ga to hgp thdo lip nhanh

2.9.1.Khai niém
DPd ga t6 hop dugc t6 hgp lai tir nhitng chi ti€t va b phan tiéu chuin, da dugc ché
tao sin va dung lai nhiéu 1An d€ g4 dit thanh nhiéu bd d6 gd khac nhau, dugc dung chii
y€&u trong sdn xuat don chiéc, loat nhd.
Hién nay c6 hai hé thong dd ga td hop:
+ Do g4 t6 hop thdo ldp
+ Do g4 t6 hop van ning lip

Trong hé thong d6 ga t& hdp thdo lidp, tir cic chi ti€t va bd phan tiéu chuin (chi tiét
than, bd phan kep, cdc chi ti€t phu ... ) s& ldp thanh bd d6 g4 chuyén diung. S6 lugng cic
chi ti€t nay khong nhiéu. Bd phin kep thudng dugc co khi hod nhd truyén din khi nén
hay thdy Ivc. Hé théng dd g4 ki€u nay thich hgp trong sdn xuat hang loat 16n.

Trong hé thong dd g4 t& hdp van ning lip, cdc chi tiét va bd phan c6 tinh 1dp 14n
hoan toan, c6 do bén va tinh chiu mai mon cao, c6 thdi gian st dung 16n. S8 lugng cédc chi
ti€t va bo phan clia hé thdng nay cé thé tdi 15000 - 25000, chiing cé thé 1ip dude dong
thdi 150 - 300 d6 g4 khac nhau. Tuy theo sin phdm dugc gia cong ma hé thdng dudc phan
thanh ba loat (loat bé, loat trung binh, loat 16n) c6 két ciu gidng nhau nhung khdc nhau vé
kich thu6c. Tap hop céc chi ti€t trong hé thdng c6 thé chia 1am bdy nhém:

- Nhoém cdc chi ti€t d€

- Nhém céc chi ti€t than

- Nhém céc chi ti€t dinh vi

- Nhém céc chi ti€t din huéng

- Nhém céc chi tiét ndi ghép

- Nhém céc chi ti€t kep chit

- Nh6m céc chi ti€t va bd phan khdc khong thdo dugc

Hé thong dd gd td hdp van ning lip dugc dung rong rii hon hé thong d6 ga t& hop
thdo 1dp, né dugc dung trén tat cd cdc loai mdy cdt kim loai, thuc t€ st dung cho thdy,
trong s& nhitng dd gd dugc 1dp ra c6 t6i 60% 1a d6 g4 khoan, 30% 13 d6 g4 phay, 7% la d6
g4 tién va 3% la cdc dd ga chuyén dung khic.

Do g4 t8 hop van ning 1ip 12 mot ti€n bd ddng ké vé khoa hoc va k¥ thuat trong
nganh ché tao may. S dung hé thdng d6 g4 nay da d4p tng dudc hau hét cdc nhu ciu vé
dd g4 trong sdn xut, rit ngan dudc thdi gian chuin bi sdn xuit khi chuyén sang ché tao
san pham mdi, ti€t kiém kim loai, ning cao dugc ning suit lao dong va trinh do k¥ thuat
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clia can bd va cong nhan. Tuy nhién, d€ st dung hé thong dd g dugc tot thi viéc bdo
quan, khai thac phai khoa hoc.

2.9.2 Uu diém cilia db g4 t6 hgp thio Lip nhanh

Trong cdc dang sdn xuit (dang sidn xuit don chi€c, dang sdn xuit hang loat, dang
san xudt hang khdi) ta thdy ring, trong tinh hinh hién nay, d€ cé thé tdn tai va phat trién,
ngoai y&u td vé chat lugng thi y&u t6 vé miu ma ciing phdi dudc chi trong d&€n. Miu ma
khong chi dep ma con phii ludn thay d6i cho phii hgp v6i thi hi€u ngudi tiéu ding. MAu
ma thay ddi lién tuc din dén so lugng sé& khong nhiéu va khong 6n dinh, ciing nhu chu ky
c6 1ap lai nhiéu 1an hay khong ta khong thé xac dinh mot cach chic chin. Do d6 viéc 4p
dung dang sin xudt hang loat 16n hay hang khdi khong con phit hdp nita vi khi d6 sé& ton
rat nhiéu chi phi va thdi gian cho cdng tic va chudn bi. Trong d6 viéc ché tao dd g va
quy trinh cong nghé chi€m hau hét thdi gian va gid thanh sdn phaim. Nhu vy chi ¢6 dang
san xuat don chi€c méi c6 thé thod min cho nhu ciu hién nay.

Viéc ché tao mot bo db gd chuyén diing cho mdt sdn phdm nio dé véi sd lugng sin
xudt rat it, vai chuc chi€c, nhu vay 1a rat khong kinh t€, vi chiing ta da bi€t dd ga chi€m
t6i 20% gia thanh sdn phdm. Vdi s6 lugng vai chuc chiéc thi sé khong c6 1di ma con 16
von diu tu, ngoai ra ta khong bi€t chic dudc cé san xuit lai cdc san phim dé nita hay
khong, do dé sau khi sit dung xong bo dd gd chuyén diing cho mot san pham ta s& khong
diing lai bd dd g4 d6 nita din dén rat hao phi.

Do d6 ma viéc st dung do g4 ldp ghép trong sdn xui't don chi€c 1a hop 1y nhit, né
con rit ngin dudc thdi gian chudn bi sdn xui't vi chi cAn dau tw mdt 1an thi c6 thé khai thic
ma khong phdi ton nhiu thdi gian cho viéc ché tao d6 gd chuyén diing cho tirng chi tiét,
khi @6 chi can lip ghép cac chi tiét, bo phin c6 sin d€ hinh thanh bd dd gi trong khoang
thdi gian ngidn nhat. Sau khi st dung xong c6 thé thdo rdi, bdo quin va 1ip thanh bd d6
g4 khidc cho mot san phdm khdc ma khong phai viit di nhu nhitng loai dd ga chuyén diing.

Nhu vay trong tinh hinh hién nay, st dung d6 g4 van ning lip dat dudc nhiéu uu
di€m nhit, ngoai viéc ti€t kiém dudc thdi gian, tién bac, con dip ng dugc tinh cd dong
trong van chuyén va bdo quén.

2.9.3 Thanh phin cia d6 g4 td hgp thio lip nhanh
1.Cdc chi tiét dé (co sé)

Thudng 13 cdc tAim d€ phing hay cdc tim ke hinh vudng, tron, ... kich thuéc 500x500,
320x500, 500x360, ... c6 rinh T hoic c6é khoan, ta rd cdc 16 cd sé M10 cach déu nhau
40mm. Vi la nhitng chi ti€t co s cho nén cdc chi ti€t khdc dudc ghép ndi vdi chi ti€t co s&
thong qua cic bu loong va dé dinh vi thi trén chi tiét cd sd dugc khoét nhitng 16 @18 chdng
1én 16 ren M10 c6 dd sdu 7mm. D&i v6i nhitng tAm ke, ngodi cdc 16 cd s& con cé nhitng
ranh chiéu rong 10mm va khoét bac 18mm sdu 7mm. Cic rinh dudc ding d€ diéu chinh
khodng cdch theo yéu cidu. Cic chi ti€t cd sd nay dudc ding dé bt chit cdc chi ti€t khic
trén d6, cdc chi ti€t co s& d€ noi lién cdc bd phan khéc tao thanh db g4.

Yéu cau k§y thuat:
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- Dung sai dd phing ctia bé mit 1am viéc khong 16n hon 0,03mm.

- PO nhdm bé mitlam viéc dat cap 10 (Ra 0,08)

- Dugc ch€ tao bing thép Crom Niken 20CrNi3A, d6 cing sau nhiét luyén 60—64
HRC
2.Cdc chi tiét thdn (do)

GOm cic khoi dd, ciac khdi vudng c6 nhiéu ranh, 16, ngoai ra do dudc ndi ghép vdéi
chi ti€t cd s nén trén mot so chi ti€t d§ con c¢6 chdt dinh vi dudce ché tao dinh véi khdi da.
D6 vudng géc, song song v4i cdc mit phai ché tao chinh xdc va bdo dim dod béng dat yéu
cau.

Céc chi ti€t than gitp cho chi ti€t gia cdng c6 dd citng vitng can thiét, tao cdc mit dd
chi ti€t khdc.

Pugc ché tao bing thép 20CrNi3A, dd ciing sau nhiét luyén 60 — 64 .HRC.

3.Cdc chi tiét dinh vi

Gom cdc phién dinh vi, chdt dinh vi, cdc khoi V diéu chinh, 1ip ghép ... Trén cédc chi
ti€t dinh vi ciing khoan ta 6 cdc 10 ren M10, cédc 16 dinh vi @18 sdu 7mm, hoic cdc rinh
¢6 bé rong 10mm, khoét 18mm sidu 7mm, dai 30 — 100mm. Dung dé xdc dinh vi tri céc
chi ti€t gia cong, cdc bd phin clia chi tiét dd g4 1ap lai vdi nhau.

Pugc ché tao bing thép dung cu CD80A, CD100A .., do ciing sau nhiét luyén 50 —
55 HRC.

4.Cdc chi tiét dan hudng

Céc chi ti€t din huéng 12 nhitng tAim phing, cé hinh tron, vudng... trén bé mit cé
khoan nhiéu 13, 18 sudt va 18 ren. L3 ren diing d€ ¢& dinh tAim din huéng vdi chi tiét khéc.
L3 sudt c6 kich thude khdc nhau diing d€ din hudng cac miii khoan, khoét, doa...

Céc tAm din huéng chd yé&u 12 din huéng cdc miii khoan, dung d€ xdc dinh chinh
xdc vi tri ctia miii khoan trén chi ti€t gia cong va gilt cho miii khoan dugc cing vitng trong
qud trinh 1am viéc, cho nén yéu cau ché tao clia né6 c6 dd diy thich hgp, dung sai kich
thudc gifta cdc 16 trén tAm din huéng c6 do chinh xédc cao, ban than cdc 16 din huéng c6
dd béng cao va chiu mai mon t6t.

Vi th€ cdc tim din huéng duge ché tao bing thép dung cu CDS0OA, CD100A.

5.Cdc chi tiét kep chdt

GOm cdc md kep, cang kep, bd kep ... Trén cic thanh kep nay gdm ba bd phin dau,
than va dudi. Phan diu 13 noi ti€p xidc véi chi ti€t gia cong do d6 tuy theo chi ti€t ma
thanh kep sé ti€p xic it hay nhiéu, din d&€n c6 dang diu nhon, bing, cong .. Phan thin
giong nhau c6 rinh dai dé diéu chinh thanh kep, bé rong cia rinh 10 hay 16mm va phan
dudi ciing c¢6 nhiéu dang thing, cong, cé rinh, c6 bac. Phian duoi twva mot chi ti€t khac dé

kep chi ti€t. Céc chi ti€t, bd kep dung dé kep chi tiét gia cong.
Pugc ché tao bing thép C40 hoic 40Cr.
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6.Cdc chi tiét néi ghép:

GOm cdc vit, bu loong, dai 6c, vong dém ... PAy 13 nhitng chi ti€t tiéu chuin sdn xuat
v6i nhiéu kich thu6c khdc nhau. Chiéu dai cdc vit cdy tir 20 - 200mm, diing dé ndi chit
céc chi ti€t bd phan thanh mdt bd do g4 hoan chinh.

Chiing dugc ché tao bing thép dung cu, c6 dd bén cao, vi ching 12 chi ti€t chiu lyc
va chiu va dap do luc cit clia dao l1én chi tiét.

2.9.4 LAaprap do ga ti cac chi tiét tiéu chudn

D&i véi mbi sdn phadm d€ san xuat c6 hiéu qua nhat thi khong thé thi€u do gd, db g4
s& lam ting ning suit lao dong. Do d6 tir nhitng chi ti€t & trén, can phdi lip ghép lai véi
nhau d€ hinh thanh nén b db ga. PE ldp cdc chi ti€t trén c6 ba cich:

e Lip theo bdn vé
e Lip theo quy trinh cong nghé
e Lip dot xudt theo sdn phim

Viéc ldp rdp db g4 tir cdc chi ti€t tiéu chudn cho phép ché tao nhanh chéng nhitng bod
dd g4 da dang, ddp ng tic thdi cho viéc chuin bi sdn xuit ma khong can phdi ché tao
mot bd dd g4 mdi. Pdng thdi sau khi thyc hién xong quy trinh sdn xuit, ta c6 thé thio rdi,
bdo quan va ti€p tuc st dung chiing cho cdc quy trinh sdn xuit sau do.
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