Chuong 7.

~ TUDONG HOA PO GA VA
PO GA TREN DAY CHUYEN TU PONG

7.1. Tu dong hoa do ga

Phan tich cac nguyén cong gia cong co va lip rap khidc nhau cho thay
tv ¢ cha thdi gian phu trong thoi gian mdy chiém t6i 40%. Cat véi toc do
cdo s€ lam cho ty I¢ cha thai gian phu tang lén. Trong nhung trudng hop nay
can thiét phai ty dong hoéa timg phan hoic toan phan cdc d6 ga. Phuong phdp
nay cho phép ning cao nang suit gia cong (nhd giam ty 1¢ cha thdi gian
phu). cai thi¢n dieu kién lao dong va gidm sé cong nhan phuc vu.

Tu dong héa titng phdn cho phép thuc hi¢n mét hoic mot s6 cong
viéc sau day:

- Gd va thdo chi tiét ra khoi dé g4.

- Kep chit va thdo kep chi tiét trén cic d6 ga tinh hoac trén cdc d6 gé
gla cong lién tuc,

- Xoay, dinh vi va kep chat cdc phén quay cia dé gd nhiéu vi tri.
- Kiém tra chi tiét trong qud trinh gia cong.

Doi v6i wy dong héa toan phin thi ngudi ta sit dung tat ca nhitng phan
tu ty dong héa timg phan. Trong trudng hop niy viée thuc hién nguyen cong
¢6 thé duge tr dong héa hoan toan. Cong nhan chi viée cip phoi vao 6 chira.
phoi va quan sdt hoat dong cua mdy vi do ga.

Sir dung d6 gd tu dong héa 1a mat trong nhfmg hudng tr dong héa
qua trinh céng nghe trén co 8¢ cdc mdy van nang ré tién. Cic may van nang
s€ tro thanh cdc mdy ban tu dong va tu dong. Cung can luu y ring ngoii cic
d6 gd tr dong héa cdn c6 cdc co cau van chuyén va diéu khién tr dong,

Khi thiet k¢ cdc do ga tr dong héa cén chi ¥ t6i van dé dua phoi ra
khoi d6 ga. Khi gia cong gang Xdam va kim loai glon phoi ¢6 thé duge dua ra
khoi d6 gd bing khi nén (thoi bing khi nén) hoac rira bang dong nudc dp luc
cao. Con trong nhitng trudng hop gia cong vat licu khdc thi phoi duge dua ra
khoi d6 ga bang tay cio hoic ban chai sit.

Truyén dong cita cdc dé g4 tu dong héa ¢6 thé 1a co khi, khi nén, ddu
thuy luc, khi nén - dau thuy luc, dién hodc cic truyén dong 16 hop khiéc.

Hinh 7.1 1a so0 d6 clia d6 gd khoan tw dong héa ding khi nén.
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Co cau chay
dao cua mday Kkhoan
dimg dugc thay déi dé
c6 chuyén dong tinh
tién kha héi lién tuc
cua truc chinh. Trén
truc mang thanh rang
¢6 lap cam chay dao 1,
cam diéu khién 2 diéu
khién van truot 3 dé
dicu tiét lugng khi nén
vao Xxilanh khi nén 4
nham tao ra luc kep
chat chi tiét gia cong.
Phoi gia coéng duogc
thoi ra ngoai nhd ong
dan khi 5.

Hinh 7.1. So d6 cua d6 ga khoan tir dong héa ding khi nén.
1. cam chay dao, 2. cam diéu khién; 3. van truot;

4. xilanh khi nén; 5. 6ng dan khi nén.

Hinh 7.2 la so d6 gd tu dong héa trén may hai truc chinh dé vit mép

bac.
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Hinh 7.2. So d6 cta dé g4 khoan tu déng héa trén may hai truc chinh dé vét mép bac.
a) 1. xilanh ddu thdy luc dé kep chat chi tiét: 2. xilanh ddu thdy luc dé day chi tiét dén v tri
gia cong; 3. mang da chi tiét; 4. vi tri gia cong.

b) 1,2. cac xilanh ddu thdy luc (nhu hinh 7.2a); 3,4. céc van truot: 5. cam.

Xilanh dau thuy luc 1 duoc dung dé kep chat chi tiét gia cong, con
xilanh dau thuy luc 2 duge dung dé day chi tiét gia cong tir mang d& 3 t6i vi
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tri gia cong 4 va day chi
tiét sau da khi gia cong ra B M A-A
ngoai. Diéu khién céc ' :

xilanh dau thay luc 1 va 2
duoc thuc hién bing cac 3
van truot 3 va 4, trén cic < ——4-d
van truot nay cé cam 5 tac A\ e s 5] !
dong ma cam 5 lai duoc J_E
ga trén mot trong hai u 3|11 o
truc chinh. Ll PWE

Hinh 7.3 la so do
cua do ga tu dong hoa trén
mdy mai phang dé gia
cong mat dau chi tiét. Chi
tiét gia cong | tir magazin
(6 chita) 2 duoc chuyén
161 ban tur 3 nho dia quay
4 quay theo chu ky mot
gbéc 60" va cling chinh dia
4 s& chuyén chi tiét da gia
cOng ra ngoai

~
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Hinh 7.3. So dé ctia d6 g4 tw déng héa mai mat dau chi tiét.
1. chi ti€ gia cong; 2. maqazin (6 chira);3. ban tur: 4. dia quay.

Hinh 7.4. la so d6 cta do gd tu dong hoa trén may khoan nhiéu truc
chinh.

Hinh 7.4. So d6 cia d6 g4 tur dong hoa
' trén may khoan nhiéu truc chinh.
I 1. xilanh khi nén; 2. thanh truot;
% 3. chi tiét gia cong; 4. cirty;
5. mdng cdc; 6. mang thoat.

&K\\‘

6

\\\/

Khi cdc truc chinh di xuéng van truot tu dong xa khi nén vao buong
trdi cua xilanh khi 1, thanh trugt 2 dich chuyén vé bén phai va an chi tiét 3
vao cit ty 4 dé thuc hién qué trinh cat. Khi cat xong, cdc truc chinh dich
chuyén lén phia trén, khi nén di vao buong phai cua xilanh khi 1, thanh truot
2 dich chuyén vé bén trai va méng coc 5 gat chi tiét da gia cong xuéng mang
thodt 6. '
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Cic so do tr dong hoa d6 gd trén day doi hdi phdi c6 cdc méng truot
nghieng hodc cdc magazin (cdc 6 chia) va cong nhan phai cip phéi theo chu
ky vio cdc co cdu nay, do d6 cdn ¢6 thém thoi gian phu.

Tu dong héa toan phén cta do gé duoc thue hién nhd cic co cdu cap
phoi kiéu phéu (kieu bunke). Chu k¥ cdp phoi vio phéu c6 thé ral 16n
(khoang thoi gian 16n), do dé diéu kién 1am viéc clia cong nhan duoc cai
thién va ho ¢6 nhiém vu cha y&u L quan sit hoat dong clia co cdu cAp phoi
VA mAay.

7.2. Do ga trén day chuyén tr dong

Trén cdc day chuyen tu dong ngudi ta thudng sit dung hai loai d6 g4
s4au:

- D6 pit tinh.
- Do gi vé tinh,
7.2.1. Po gd tinh

D6 ga tinh duge lap trén cdc may 6 hop cta day chuyén tu dong. Chi
tiét gia cong duge g dat va gia cong trén do gd nay. Sau khi gia cong xong.
chi tiet duge chuyén ra co cdu van chuyén dé di sang mdy 16 hop khdc cia
day chuyén ty dong.

D6 gd finh ¢6 cdc loai: d6 gd mot vi tri, d6 g4 nhiéu vi uf (dé ga
quay) va do ga kep nhiéu chi tiét ciing liic.

Hinh 7.5 [a so d6 cda d6 ga de gia cong chi tiét dang hop trén day
chuyén tr dong. Chi tiét gia cong 1 dich chuyén theo cdc tam 2 bing bang tai
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Hinh 7.5. So d6 cda d6 g4 dé",gfa cdng chi tiét dang hop trén day chuyén fur ddng.
1. chi tit gia cng; 2. tém phang; 3. mdng coc; 4. chét ty; 5. xilanh du thuy e,
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budc c6 cidc méng cée 3 6 timg Khoang cdch nhat dinh. Cic phi€n ty cla dé
gd co climg do cao véi cdc taim bang tai. Vi tri chinh xdc cia chi tiét dugc
xdc dinh bing céc chot dinh vi di dong 4, con kep chat chi ti€t duge thuc
hién bang xilanh diu thiy luc 5. Diéu khién cdc xilanh dau thuy luc cla
bang tai, cic chot ty di dong va ca cdu kep chat duge thuc hién bang he
thong diéu khién chung cta day chuyén tr dong.

7.2.2. Po ga vé tinh

D4 gd vé tinh 12 loai d6 gd cuing chi 1iét gia cong di chuyén tir may 16
hop nay sang mdy t6 hop khic clia day chuyén tu dong. D6 gd v¢ tinh dugce
sit dung ¢6 hiéu qua cao d6i v6i cde chi ti€l ¢é hinh dang phiic tap khi cin
dam bao nguyén tic dung chuan thong nhat. Tat ca cdc nguyén cong duoc
thuc hién vdi mét 1an kep chit chi tiét.

Trong trudng hop don gian nhat, d6 gd v¢ tinh 1a mot tim phang hinh
chif nhat dé ga dat chi tiét gia cong. D6 gd cliing chi ti€t gia cong di chuyén
theo day chuyén tu dong nhds bang tii bude hojc bang tai xich. O dau day
chuyén chi 1iél duge dinh vi va kep chat trén d6 gd vé tinh va o cudi day
chuyén (khi gia cong xong) chi tiét dugc thio kep va dua ra ngear. Vige dua
do gd vé tinh trd vé vi tri ban dau duge thye hién bing mét bang tdi chuyén
diing (hoac bang tai xich). S6 lugng d6 gi vé tinh trén day truyén tu dong, vé
nguyén tic. 16n hon so lugng may 16 hop dugc sir dung trén day chuyen tu
dong do.

Hinh 7.6 13 cdc loai d6 ga vé tinh trén day chuyen tu dong.

Hinh 7.6a 14 so d6 19ng qudt cta dd ga v¢ tinh. Céc chi tiét dang
khéi hop chit nhat bang thép nhict luyén 2 duge ty sdt vao than do gd 1. than
dé gd 1 thong qua chi 1iét 2 dé di trugt trén cdc chi ti€l cla co cau van
chuyén 3. Tai vi tri gia cong. d6 ga vé tinh duge dinh vi bing hai (hodc mot)
chot dinh vi 4 khi cdc chot dinh vi nay chui vio bac § (nho tdc dong clia cidc
xilanh dau thuy luc). Bac 5 dugc ép chat vao than (d€) ctia d6 ga.

Hinh 7.6b 12 phuong dn di trugt khdc cua do gd vé tinh. D¢ (than) |
clia do g di trugt theo cdc chi it dang kKhéi hop chif nhat 2 va duge dan
huéng bang céc phién ty 3.

Kep chat chi tiét gia cong trén hai loai do gd vita néu duoc thuc hién
bang co cdu ren - vit - don (bang tay hoac bang thiét bi phu trg khic).

Dai vai cic dd gd vé tinh thi viéc kep chat bangkhi nén hoac dau
thuy luc khong duge sit dung bai vi phuong phdp cap khi nén hoic diu thuy
luc cho d6 ga vé tinh rat phtc tap.

Hinh 7.6¢ 1a phuong phdp kep chat chi tiét gia cong trén dé gd vé
tinh bing mo kep hinh cdi méc 1. Khi thdo kep chi tiét gia cong 2 cac mo
kep ndty duge day 1én phia trén nho xilanh khi nén hoic xilanh dau thuy luc.
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Hinh 7.6d Ia so dé nguyén 1y cla co cdu xiét vit kep cla d6 g4 vé
tinh. Khdp néi 3 di truot trén tryc 2 theo moét then duoc 1ap trén truc. Chuyén
dong quay cua truc dugc truyén téi tir dong co dién 4 qua cap banh ring c6n
va cap banh ring try. Trén truc trung gian 5 ¢ khép néi ma sdt 6 dé truyén
cho truc 2 mémen quay (mdmen xodn) ban dau. Khi diu thay luc di vio
budng trén cia xilanh 7, pittong di xudng va thong qua h¢ théng tay don 8
dé m& dong co dién tir co ciu khéi dong 9. Sau mét khoang thai gian nhal
dinh dau thay lyc di vio budng dudi cha xilamh 7. h¢ thong tay don 8 khong
con tiép xuc véi co cdu khdi dong 9 nita, do dé dong co dién nglng quay.
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Hinh 7.6, Céc foai d6 gd vé linh trén déy chuyén tu déng.
a) 1.than d6 g4, 2. chi tigt dang khdi hop chix nhit bang thép nhigt fuyén;
3. chitiét cda co céu van chuyén, 4. chdt dinh vi: 5. bac.
b) 1. d€: 2. tam it d&: 3. phién ty;
¢} 1. md kep, 2. chi tiét gia cong; 3. xilanh déu thuy ic.
d) 1. vitkep; 2. tryc; 3. khdp néi; 4. dong co dién; 5. truc trung gian;
6. khtp n6i ma s&t; 7. xilanh dau thuy hec; 8. hé théng tay don; 9. ca cau khéi dong.
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Str dung do gd vé tinh tae di¢u kién thudn loi cho viéc ga dat chi tiét
vit nang cao do 6n dinh cua chiing trén 14t ca cdc cong doan clia day chuyén
wr dong.

Tuy nhién, sir dung d6 ga v¢ tinh trén day chuyén tr déng ¢6 nhuoc
diém la két cdu cla co cdu van chuyén (bang tai) trd nén phitc tap (do cin
thi€t phai chuyén d6 gd vé vi trf ban déuw). ting chi phi cho gd dat (vi phai sir
dung nhiéu co cdu khidc nhau) va giam do chinh xdc gia cong (vi ¢é nhiéu hé
mat ti¢p xuc voi nhau trong hé théng cong nghe).

Luc cin thi€t dé di chuyén d6 gé vé tinh dugc xdc dinh theo cong
thire sau day:

P = (G, - Gy)f (7.1)
o} day:
G- trong luong cua do gd veé tinh (kG);
G,- trong lugng cua chi tiét gia cong (kG);
f- hé s6 ma sit gitta d6 gd vé tinh va cdc tdm dan hwdng.
Néu trong luong cua dé ga vé tinh v6i chi i€l phian b & hai tdim déan
huéng khong déu nhau thi theo so do (rén hinh 7.7a s& xuat hién dé léch cia
ve tinh (d6 gd vé tinh) va xudt hién lyc ma sdt bo sung & cac tim dan hudng

bén canh. Trong trutmg hgp ndy luc di chuyén d6 gd vé tinh duge xdc dinh
theo cong thitc:

P=R,f+ R,f+2Rf (7.2)
O day:
R, va R,- phan luc cta cde tim dan hudng nam ngang tit céc
trong luong G, va G, :

R- phan iyc cla cdc tim ddn hudng thing dimg do do léch
cuaa vé tinh.

Nhir viy ta ¢ cdc cong thire sau:
R, +R,=G,+C, (7.3)
va RL = (R, - R.)fa (7.4)
O day:
L- chiéu dai cha vé tink (mm);
a- khoang cich tir trong tam cda do gd vé tinh vdi chi tict gia
cong 101 dudng tic dung ctia lue P (mm).
Thay cdc cong thirc (7.3) va (7.4) vao codng thiic (7.2) ta dugc.

P=1(G, +G,) (1 + 5’{15’-) (7.5)

175



Trong
- mot s¢ truong
Py _ r""' hop luc téac
oy R K o dung tr ¢o cau
! 1 buse dugc
X [rEl}’é]E] t6i dc:‘)
r - ~pogd v tinh s€
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Rof ga vé }mh !D;
R v ket vao cic

1 tam dan
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do léch cua né
/ - (cia do gd ve
Hinh 7.7. So dé tinh fuc di chuyén d6 ga vé tinh. tinh). Trén
hinh 7.7b mo ta cdc phuong tic dung luc té vé tinh va cde luc nay cat nhau
¢ diém 0. Tir quan hé hinh hoc ta ¢6:
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(_El _ XJCO[g(p +L= (g + x] cotgp (7.6)

L- chiéu dai phan din hudng cta do gd vé tinh (mm);
- gbc ma sdl.
Nhu vay gia tri x sé la:
L

X= ~
2cot g

Dung sal kich thudc cua do gd vé tinh dnh hu(’mg dén do chinh xdc
gla cong. vi vay no phai duge xac dinh trén co & giai cdc chudi kich thirc
tuong ung cua hé thong cong nghé.

Hinh 7.8a la so d6 tién 16 weén chi tiét | duge ga dat trén d6 g4 ve
tinh 3

Khi tién 16 cdn phai dam bao kich thude x (tinh tir tam 16 gia cong
tG1 mat ngoai cuta chi tiet). Kich thude x 1a khau khép kin cfa clia chuédi kich
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thuc ma cdc khau thanh phan cta né 1a cic kich thudc A,B va E. Khi giai
chéi kich thuéc nay theo phuong phap cuc dai - cuc tiéu thi dung sai kich
thudc B clia d6 gé vé tinh duoc x4c dinh theo cong thifc:

- . .

]

J;:__J?j ;ET _l [ L._:I'\ LJ]‘

aj b)

* Hinh 7.8. S0 d6 phén tinh chui kich thubc cda d6 g4 vé finh,
1,2. chi tiét gia cong; 3. d6 g vé tinh

SB = 6}( = 8A (7'7)
0 day:
d,- dung sai cua kich thuéc x:

0, - dung sai clia kich thuéc A (kich thuéc tir tam 16 chudn t6i
mat ngoai cta chi tiét gia cong).

Dung sai clia kich thuéc E c6 thé 14y bang 0 béi vi khoang céch tir
tam tryc chinh cua mdy t6i tam chét dinh vi dugc xem 1a ¢6 dinh.

Khi gidi chuéi kich thuéc bang 1y thuyét xdc suat | dung sai cua kich
thude B dugc xdc dinh theo cong thic sau:

1(8? .
8y = I(I_z—x,a;‘] j (7.8)

o) day:

A, A,- cdc hé s6 phu thudc vao hinh dang dudng cong phén bd
cua cdc kich thuéc Bva A; -

_ t- hé s6'xdc dinh phan tram phé€ phim ciia kich thuéc khi gia
cong.

Cac gia tri A va t dugc xdc dinh & muc 8.4 (chuong 8).

Hinh 7.8b 1a so d6 ctia d6 gd vé tinh dé gia cong cdc bé mat khac
nhau cla hai chi ti€t cling loai 1 va 2. Méi chi tiét gia cong duoc dinh vi trén
mat phang ddy va hai chét, con kep chat dugc thuc hién bang moét mé kep.
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Chuong 8.
PO GA LAP RAP

8.1. Phan loai do ga lip rap

P36 ga lap rap 1a d6 g4 dung dé xdc dinh vi tri va kep chit chi tiét
(hoic bo phan cha san phidm) trong qua trinh lap rap.Dd g lap rdp duge chia
ra hai loai: 46 ga lap rdp van nang va d6 gd lap rap chuyén ding.

8.1.1. Pé gé ldp rdp van ndng

Loai d6 ga nay thudng dugc ding trong san xuat don chiéc va hang
loat nho. D6 1a cdc ban lap rap, khoi V, ke g4, cdc loai kich va cdc loai chi
ti€t hoac co cdu phu khdc nhu tdm 16t, chém, mo kep, bulong v...v.

Ban lip rap duge ché tao bing gang, trén d6 cé céc rdnh chit T dé gd
d6i tuong lap. Ban lap rap dugc dat trén bé cdch mat dat tir 100 + 200 mm va
phai dugc diéu chinh chinh x4c theo mat phing ndm ngang.

Khéi V va ke ga dugc ding dé ga cdc chi tiét co s& khi lap rip. Trén
bé mat dinh vi clia khéi V v ke g4, ngudi ta gia cong céc 16 thong suot cho
cdc bulong kep chat.

Cic loai kich duoc dung dé d& va nang cdc vat nang hoic cdng kénh.

8.1.2. D4 gd ldp rdp chuyén dung

D6 gd lap rap chuyén diung duge str dung rong rdi trong san xuat
hang loat 16n vi hang kh6i. Dua vao chic nang sir dung. ngudi ta chia cic d6
¢4 lap rap ra hai loai:

- D6 gé ding dé kep chat chi 1iét so sd (hodc bo phan} khi {ap rdp.

- D6 gd dung d¢ ¢d dat chinh xde doi tugng lap rép.

8.1.2.1. Dé gd ditng dé kep chdi chi tiél so s (hodc b plidn) khi lap
rap.

Sir dung dé ga loai nay dam bao cho chi tiét so s§ (hedc bo phan)
khong bi xé dich duéi tic dung clla cdc lyc sinh ra trong qud trinh tap rdp.
Ngoiai ra sir dung d6 g4 loai nay con cho phép nang cao nang sudt lan dong
khi Tap rdp. Cin nhé rang d6 gd thuoc nhém riy duge dung khong phai dé
dinh vi chinh xic chi ti€t ma chil y&u 12 ¢d dinh vi tri ciia chi iél.

Hinh 8.1 1a kiéu d6 gd ding dé kep chit chi tiél sg so.
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Hinh 8.1a la d6 ga lap rdp chuyén dung mot vi tri dé kep chat vé
hop giam t6c cau sau cua 6t6. Hinh 8.1b la d6 gd c6 thé xoay quanh truc
thang ding dugc dung dé 1ip hop t6c do. Chi tiét so s 1 dugc ga trén cac bé
ty va dugc kep chat bang bulong kep 2. '

Hinh 8.1. Céc loai d6 ga chuyén ding mét v tri va nhiéu v tri. -
a) do g& mot v tri; b) dé gé quay; c) 46 g& nhiéu vi tri:
1. chi tiét so s6; 2. buléng kep; 3. thén g4; 4. buldng kep.

Sau khi quay di mot goc, phan quay (than g4) 3 duoc c6 dinh va kep
chat bang buléng kep 4. k

Dé nang cao nang suét lao dong khi lip rap ngudi ta ding d6 gé
nhicu vi tri (hinh 8.1¢). Ciing gi6ng nhu d6 gi gia cong nhiéu vi tri, tit ca
cdc chi ti€t 1ap rdp trén d6 g4 nay phai dugc kep chat mot cach déu dan. b6
g4 lap rdp nhiéu vi tri c6 hai loai: d6 ga lap rap c6 dinh va dé g4 lip rap di
dong.

D6 gi lap rép c6 dinh duoc dat tai bé lap, con dé g4 lap rép di dong
dugc dat trén bang tai. Khi lap rdp cac chi tiét nho nhe, ngudi ta dua dé ga
lap rap di dong ra khoi bang tai dé thuc hién nguyén cong, sau do lai dua dé
gd nay len bang tai d€ di chuyén t6i vi tri khac. Trong trudng hop nay bang
tai (bang truyén) chi duge ding dé van chuyén déi tuong ldp ciing véi cdc do
gd tinh. Khi lap rdp tr dong cic d6 g4 nay phai dam béo g4 dat chinh xéc
cdc chi tiét so s6. Trén cdc d6 gd nay cdn c6 co cau thdo san phidm da lap rap
xong & cudi day chuyén l4p rép. ' .

8.1.2.2. D6 ga ding dé ga ddt nhanh va chinh xdc déi twong ldp rdp.

Khi sir dung d6 g4 loai nay, cong nhan khong phai mat thdi gian dé
xdc dinh vi tri chinh xdc ctia d6i tuogng lap rdp, béi vi chiing da duoc dinh vi
trén d6 gd di s6 bac ty do can thiét. Cdc d6 ga loai nay thuong duoc ding dé
han, dan, nong €p, lap chat, cac loai lap ren v...v. Ching cho phép nang cao
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nang suat lao dong khi lap rap dong thdi ching ciing la cdc d6 gi cin thiét
dé tu dong héa qua trinh 1ap rap.

— — Hinh 8.2

pat ~ 1a d6 g4 lap rap

i -"‘Ef : truc  khuyu. o}

i SN day, d6 dong tam

‘): SESE —— ctia hai ¢é chinh
! r._ I_"I | cua truc khuyu

dugc dam bao

T — {“\‘gﬁ _Fggg hai khoi V

duoc  diéu
Hinh 8.2. D6 g4 l3p rép truc khuyu. chinh chinh xac).

Hinh 8.3 1a d6 gé lap rap co cau truyén dong bang banh rang.
4 {rip '

2
- -
_ g NN / : ‘ E ; f ; @

==

* Hinh 8.3.D6 g4 I8p rdp co céu truyén dong bing banh rang.
1. tdm dé dudi; 2. truc di déng; 3. truc banh rang; 4. tam dé trén.

! \
7

Truc 3 véi cac banh rang dugc lap vao 16 cua tdm d€ dudi 1 va duge
giit bang cdc truc di dong 2 véi cdc 10 xo 14 lap trén cac ddu tryc. Sau khi lap
‘rdp va kep chat tdm dé€ trén 4, cdc truc di dong 2 dich chuyén vé vi tri ban
dau (theo chiéu miii tén).

Hinh 8.4 1a d6 g4 dung dé lap cdc vong gang vao pittong.

Céc vong gang 4 dugc x€p giita cac vong ban nguyét di dong 6. Truc
géd con 3 chui vao cdc vong gang 4 nho tay don 1 quay vé bén phai va lam
cho cdc vong gang nd ra t6i kich thuéc ma pitténg c6 thé lot vao mot cach
.dé dang. Khi cong:nhan ding chan dn xuéng pédan (ban dap & phia du6i),
thi hé thong ban 1€ 2 cung thanh truot 7 ép chat cic vong gang 4 va cic vong
ban nguyét 6, giif cho chiing & nguyén vi tri sau khi truc gd 3 dugc rit vé bén
trai. Sau khi ga pittong theo dudng nét manh 5, pédan (ban dap & phia dudi)
duoc tha ra va cdc vong gang duogc gé trén-cic ranh cia pittong.

180



4 5
7 2 3 W////»/;l g /

o " h, \
7 o b
' Hinh 8.4. B g4 I3p vong géng véo pitténg.
1. tay don; 2. hé thé'ng ban Ié; 3. tryc gé con; 4. vong gang; 5. nét manh thé hién bién
dang cua pittong; 6. vong ban nguyét di dong; 7. thanh trugt,

Hinh 8.5 1a d6 ga dung khi nén dé lap rap bo ly hop cua dong co Oto.
D€ lap rap bo ly hop céan nén so b6 10 xo 1 (10 xo 1 ndm giita dia 2 va vo day
3) nhd bon mo kep 5 & bon gbée cach déu nhau 90°. Dich chuyén lén xudng
ctia cdc mo kep 5 dugc thuc hién nhd xilanh khi nén 6. Sau d6 xiét chat cac

dai 6c 4. D€ thao bo ly hop ra cén cho cdc md kep 5 dich chuyén 1én phia
trén.

Hinh 8.5. D3 g4 I4p bo ly hop ciia dong co 616.
1. 10 xo; 2. dia; 3.v6 day; 4. dai dc;
5. mo kep; 6. xilanh khi nén.

7

-
Hinh 8.6 1a d6 ga dé ép cdc dia mong '

vao truc. Dia mong 2 dugc ép vao truc 3 nhd 11T 2

truc €p 1. Dia mong 2 dugc dan huéng nhd bac 5 3

5. D6 gd dugc 1ap trén ban 4 ctia may ép.

Hinh 8.6. D6 gé ép dia méng vao truc. 4 KA
1. truc ép; 2. dia mdng cén ép; '
3.truc; 4. ban may ép.
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8.2. Thanh phan ciia do ga lap rap

Do gd lap rap gém cdc loat chi tiét sau day:

- Cc chi tiét dinh vi (co cdu dinh vi).

- Cic chi tiét kep chat (co cdu kep char).

- Co cau phu.

- Vo do ga.

8.2.1. Co cdu dinh vi

Co céu dinh vi & d6 ga lap rép ciing 1am chitc ning nhu 6 d6 g gia
cong va d6 gé kiém tra. Trong nhiing trudng hop chi ti€t co s& can kep chat
thi trén b& mat 4 dinh vi ngudi ta boc mét 16p cao su dé tranh x4y sat.

8.2.2. Co cdu kep chdt

Co cdu kep chit trong d6-gd 1) rdp clng tuong tu nhu trong dé gi
gia cong. Yéu cdu clia co cdu kep chit 1a khong gy bién dang va khong 1am
héng bé mat clia d6i tugng Hp rap. D€ giam thoi gian kep chat va dé cho d6
gé bdt cong kénh ngudi ta thudng Jung co cdu kep chat bang khi nén.

Mot diéu cdn chi v 14 khong duge kep chat truc ti€p d6i tugng lap
rap béing tir, bdi vi nhu vay déi tugng 1ap rdp ¢ khd nang bi nhiém tir. D6i
vdi nhimg trudng hop luc kep nhd, t6t nhat 1a kep chat bang chan khong.

Khi thi€t k&€  co cdu kep chat phai dua vao luc kep can thiét.
Phuong phdp xdc dinh luc kep ciing tuong tu nhu déi véi d6 gd gia cong,
nghia 14 phai gidi bai todn cén bing luc va momen. Cin nhé ring hé s¢ an
toan K khi tinh huc kep d6i vdi d6 gé lap rdp c6 khdc véi K khi tinh luc kep-
déi v6i do ga gia cong.

D61 v6i do gd lap rap thi he s6 an toan K = K,... K, .K.K, (khong tinh
KlsKZ'Kﬁ)'

3 day:

K,- hé s an toan doi véi tat ca cdc trudmg hop, K, = 1,5;
K,- hé s& tinh dén d6 én dinh cia lyc kep (luc kep bing tay
K, = 1,3, con kep co khi thi K, = 1);

Ki- hé'sé tinh dén mirc dé thuan loi khi kep chatbang tay
(kep thuan lgi thi K =1, con kep khong thuan loi thi K= 1,2);

K- hé s0 tinh dé€n momen lam xoay chi tiét (n€u dién tich
tiép xic giita bé mit cha d6i tugng lap va do dinh vi nho thi K¢ = 1, cdn néu
dién tich ti€p xic d6 1on thi K, = 1,5 bai vi trong trudng hop dién tich tiép
xiic 16n thi dé nhap nho cia bé mit déi tugng 1ap s€ tao nén nhitng vi tri tiép
xtic thuc mot cach nglu nhién déi véi tam quay cla déi tugng lap).
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8.2.3. Co cdu phu

Co cdu phu trong dé ga lap rzip la nhiing co cdu quay, co ciu phan
do, cic chét dinh vi, cac can ddy va céc co cdu khéc. Céng dung va két ciu
clia co cau phu ¢ d6 ga lap rdp ciing tuong tu nhu & d6 ga gia cong. Can chi
y rang d6i véi co cdu quay xung quanh truc namg ngang, vi tri t6i wu cla
tam quay phai di qua trong tam cta phéan quay va déi tugng lap rap trén doé.

8.2.4. V4 dé gd
Nhin chung vé dé g lap rap ciing tuong tu nhu vo db ga gia cong.

Tuy nhién trong nhiéu trudng hop vo d6 ga lap rap c6 két cau don gian hon
va do cimg viing ciing thap hon so véi do ga gia cong.

8.3. Po ga thay daéi vi tri doi tuong lap

D6i véi cdc chi tiét co s 16n va nang can thay déi vi tri khi lap rap
ngudi ta c6 thé sit dung co cau quay.

Hinh 8.7a la dé ga dung dé€ lap cac chi tiét hinh tru. Déi tugng lap 3
c6 thé quay nhe nhang trén kh6i V gém hai con lan 2.

b)
Hinh 8.7. D6 gé thay déi vi tri d6i tuong Ip.
1. thén dé gé; 2.con Ian;3.d6i tugng I3p; 4. co céu Iat; 5. chét; 6. gié do.

Hinh 8.7b 1a d6 ga dung dé 1at doi tuong lap. Pai tuong lap 3 duoc di
dong trén cdc con lan téi mang chira (co cdu lat) 4. Sau khi d6i tuong lap 3
da nam trong mang chita 4 ngudi ta xoay méng chita 4 quanh chét 5 nira
vong (180"), nhu vay déi tuong lép 3 thay déi vi tri va duoc chuyén téi cic
con lan khdc. Mang chia 4 dugc ¢6 dinh bang chét 5, chét 5 duoc lap trén
gia da &.

8.4. Pac diém Kkhi thiét k€ dé ga ldp rap chuyén dung

Tai liéu ban ddu dé thiét k& d6 ga lap rdp chuyén ding bao gom:
- Ban vé lap bo phan hoac san pham.

- Diéu kién ky thuat cua d6i tuong lap.
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- Quy trinh lap rdp (trinh ty nguyén cong, so dé dinh vi, thiét bi,
dung cu, ché€ do lap rap).

- San pham hang nam.

Thiét ké d6 g4 lap rap duoc bt ddu tir so d6 g4 dat, sau d6 xdc dinh
loai kich thudc, s lugng va vi tri tuong quan clia co ciu dinh vi. Sau khi xédc
dinh duogc tri s6, diém dat cta luc kep ti€n hanh chon co cau kep chat. Tiép
theo dé xac dinh cdc co cau dan huéng, co cau phu va vo d6 ga. Do chinh
xdc lap rap phu thudc vao phuong phép lap rap (chat hay long), d6 chinh xac
clia chi tiét, phuong phép dinh vi khi 1ap rap va d6 chinh xic cua d6 gi. Do
chinh xdc 1ap rdp cao nhat c6 thé dat duoc khi cdc chi tiét dugc 1ap véi nhau
~ khong cé khe hé. Trong trudng hgp nay do6 gd khong anh hudng dén do
chinh xac dinh tam cua cac chi tié€t (hinh 8.8a).

b6i  voi
nhiing truong }

{
hop lap rip c6 | % %

dinh, luong dich |

chuyén  hudng %f ! :///////
kinh 16n nhat cha - N =

P < e b: v / {% ‘ h

kinh 16n nhat. 7. o @ x o 2 «aw N

Khi d6 néu ding @ N a
co cdu dan hudng >

hinh coén cé thé % 4
giam dugc lugng IJ oy
dich chuyén t6i
tri s6 nho nhat = . ¢) - _ 9 .
(hinh 8.8b). _

Khi lip Hinh 8.8. So dé xac dinh d6 chinh xac I8p rap.

. ) - a) dinh tdm bang chét try; b) dinh tdm bang chét con;

- k_horlg o, Cl_“ ¢) chuén I4p rép tring véi chuén do luong;

tiét dinh tm, can ) chudn I5p rép khdng triing véi chusn do lwong;

chii y sao cho chudn 1,2 cé4c chitiét lép rap.

lip rdp trung véi '

chudn do ludng (hinh 8.8c). O day céc chi tiét ldp rdp 1 va 2 c6 cdc mat
chuén lap rdp 1a cdc mat phing ding ty vao hai md a clha d6 g lip rép.
Trong trudng hop trung chuan nhu vay, do chinh xac lap rdp la cao nhat.
Kich thudc x chi thay d6i khi céc chi tiét dinh vi clia d6 g bi mon.

Hinh 8.8d la truong hqp'chuz‘in lap rdp khong trung véi chuin do
luong. Trong truong hop nay kich thudc x c6 sai s6 va sai s6 d6 phu thudc
vao sai s0 cuia cac kich thuocs /, va I, ciia céc chi tiét 1ap réap.
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Khi lap rdp cdc bo phan (cdc san phdm) c6 s6 lugng chi tiét 16n, do
chinh xéc cua kich thudc lap rap duoc xac dinh trén co s& giai chudi kich
thudce.

Khi gidi chudi kich thuéc theo phuong phap cuc dai - cuc tiéu
(phuong phép lap 1an hoan toar) dung sai cta kich thude x (hinh 8.9a) dugc
xdac dinh theo cong thic:

8, =8+ 3, (8.1)
i=|

o} day:
8- dung sai kich thudc L clia d6 gé;
z 8, - tong cac dung sai cla cac kich thudc /,, [,...I, cla céc
) i=l
chi tiét lap rap.
ol 4

L
Zf T Z} I Z.L| Z‘L_n éf Lo, %
- ) 5 P ¢ A

I'-"l Tl .

1 ® N d__ La Lﬂ
%
7 7 !

. a °

Hinh 8.9. So dé tinh chuéi kich thuée clia dé gé Iéép rap.
a) giai chudi kich thudc bang phurong phép cu dai - cuc tiéu ;
b) giai chubi kich thude khi han hai chi tiét A va B.

Tir cong thiic (8.1) ¢6 thé xéc dinh dung sai § cla kich thude do ga:

5=35,- 38! 8.2)
i=|

Khi giai chudi kich thuéc theo phuong phap lap 1an khong hoan toan,
dung sai 8, cta kich thude x duge xac dinh theo cong thiic:

8, = ta/A,8] + A,82 +....+ 4,82 +A8° (8.3)
o} day:
t- hé s6 xdc dinh ty 1€ % phé pham theo kich thudc x (1 = 3).

Su phu thudc cia % phé phdm vao hé s6 t dugc thé hién nhu sau:
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He 86t vre e i ? 4
% phé pham... ... ... 32 45 027

Apsha... A, la cdc hé s6 phu thudc vio hinh dang dudng cong phéan bd
kich thudc cla céc chi tiét 1ap rdp. Trong trudng hop dudng cong phan bo

chudn: A = % bai véi trudng hop dudng cong phan bd xdc suat déu va

f —

khong xéac dinh: A = —. Con néu dudng cong phan bé hinh tam gidc: A =

b)|'—‘

mG\

Tir cong thitc (8.3) ¢6 thé xac dinh dung sai § cha kich thudc d6
lap rdp nhu sau:

2
8=t\/1]:6 -8 x,,a,,] (8.4)
S

Két qua tinh todn theo cong thite (8.4) cho thay rdng VGl ty 1€ % phé
pham nho, clung sai kich thude cia dd gd c6 thé dugec md rong, déng thai
cling c6 thé md rong dung sai clia céc kich thuée clia cdc chi tiét ap rip
nham tao diéu kién thuin lgi cho viéc gia cong.

Hinh 8.9b la d6 gd han hai chi tiét A va B. Bé mat han duoc thé hién
bang nét dam. Khi han dé g4 bi nung ndng, vi vay dé tinh d6 din né cia dé
gd nguoi ta phai tinh khe hd A khi géd chi tiét trong d6 gd. Gia tri A (hinh
8.9b) duge xdc dinh theo cong thifc sau:

A =t[(Lya, + Lg.otg) - L.t} (8.5)
o) day:

t- nhiét do cita chi tiét han ("C);

L., Lg- kich thudc cha cdc chi tiét han (mm);

L- kich thudc cia d6 ga (mm);

o- hé 6 tang nhiét cia d6 gi;

@, ; oy - hé 50 tang nhiét cta cdc chi tiét han.

Néu L o, + Lg.og < L.at thi khe hé A tang. Gid tri khe hé A phai tinh
sao cho tao diéu kién thuan loi cho viéc gd dar céac chi tiét hin ¢6 kich thude
16n nhat. DSi v6i céc chi ti€t ¢6 hinh dang phitc tap thi A dugce xéc dinh bang
phung phdp thuc nghiém.

Dung sai 3, cua kich thude L, duge xdc dinh theo phuong phép lap
lan hoan toan:

0,=0,+d,+A+3 (8.6)
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Tir d6 c6 dung sai & cta kich thude L:
8=8,-8,-8;-A : (8.7)

Theo phuong phap 1ap 1an khong hoan toan cé thé xdc dinh dung sai
o, nhu sau:

Bu=tfA,82 + 1,82+ & +A (8.8)

T do co:

- ] 1 2 )

&= \/iﬁﬁn —AY-2(h,8% 4k 8,3):‘ (8.9)
Néu bé phén lap rdp ¢6 n chi tiét thi cong thic (8.9) ¢6 dang:

= Jl{(ao _A)z "tzI(A16$:+l!5§‘+"'+7“"6i54] (8.10)
A . o

NeuiA=h =k, =... =4, = é (quy fuat phan bé déu) vat = 3 ta c6:

5=i‘\/6{]_tﬁ)2"62"83_'”_52‘ (811}

n

Dé nang cao do chmh Xac lap rdp bang phuong phdp han, ddn thi cic
chi tiét cdn c6 vau, gd hodc ranh dé dinh hLIO‘ng :

Chon vat liéu cho d6 gd lap rdp c6 le ¥ nghia quan trong d&i véi do
bén va do chinh xac clta d6 gd. Hé s6 dan nd cha vat liéu d6i tugng lap rdp
(chi ti€t 1ap rdp) phai nho hon hé s6 d6 clia vét lieu do ga. Trong trudng hop
nay c6 thé giam khe hd do nhiét do gilta dé gd va san phdm (d6i tuong 1ap
rdp) va cé thé dat dugc do chinh xdc lap rdp cao hon (trong nhiéu trudng hop
¢6 the dat duge 0,025 + 0,05 mm).

Vit lieu lam dé gd phai chiu duge nhiét, phai ¢6 do bén va do chong
mon cao. K&t cdu clia dd ga phai don gian, thuan tién cho viéc kiém tra do
chinh xdc clia ching va khi can kiém tra cé thé ding phuong phép kiém tra
- truc tiép, tranh diing phuong phép ki€m tra gidn tiép.
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Chuang 9.
PO GA KIEM TRA

9.1. Khai niém chung

D4 ga kiém tra duge dung dé ddnh gid do chinh xdc hodc chét lugng
b¢ mét chia phoi, chi tiét hodic sin pham trong qua trinh gia cong va khi thu
nhan san pham

Do chinh xdc ki€m tra (sai s6 do) 1a hi¢u sg giita chi s6 chia dung cu
do va gid tri thue t€ ctia dai lugng do.

Theo s6 lugng thong ké thi sai s6¢ do ndm trong khodng 10 + 20%
Jung sat ctia doi tugng cdn do. Sat s¢ do 16ng cong bao gém cic thanh phin
sau day:

- Sai 56 chudn va sai s6 kep chat khi do.
- Sai 56 diéu chinh d6 ga.

- Sai s0 do dé g bi mon.

- Sai $6 do nhiét do thay déi khi do.

Khi thi¢t k& d6 gd kiém tra phdi chd y 16i nhitng nguyén nhan gay ra
sai sO do trén day va ¢§ ging t6i mudc cao nhat d€ gidm hoac loai trir anh
huong ciia cdc nguyén nhan dé. '

Mot van dé khdc cling anh hudng rat i6n t6i phuong phap kiém tra,
do 1a nang suat kiém tra. D6i v6i nhiing trudng hop can kiém tra 100% chi
ti€t trong san xudt day chuyén thi thoi gian kiém tra mot chi tiét khong duoc
I6n hon nhip sdn xuét. Con d6i véi nhitng trudng hop chi cin kiém tra mot 56
phan tram chi tiét nhat dinh thi nang suit ctia dé gé kiém tra c6 thé giam va
nhu vay cé thé st dung nhitng két cdu dé gd don gian hon.

D¢ kiém tra nhiing chi tiét nhd va vira, ngudi ta diing dé g4 tinh, con
doi v6i nhimg chi ti€t 16n phai diing 46 gd di dong (d6 g4 nay duoc ga trén
chi tiét).

D¢ nang cao ning suat khi kiém tra, nguoi ta thiét ké nhimg dé gd
cho phép ga dar mot 1an ¢6 thé xac dinh diwoc nhiéu thong s6 hoac ding
nhitng thiet bi tu dong, ban tr dong. Nhung phuong phdp tién tién nhat la
phuong phdp kiem tra tich cuc (kiém tra chi tiét ngay trong qud trinh gia
cong). Phuang phép nay gidm duge gid thanh san phdm do han ché duge phe
pham va kllong cin c6 nguyén cong riéng biét,
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9.2. Thanh phan cta dé ga kiém tra
K&t cau cua dé ga kiém tra bao gém:
- Co céu dinh vi.

- Co cdu kep chat.

- Co cau do.

- Co cau phu.

-V db gé.

9.2.1. Co cdu dinh vi

Co cdu dinh vi 1a nhitng chi tiét dung dé dinh vi déi tuong kiém tra.
b6 1a nhing chét ty, phién ty, khéi V, truc ga ... Chét ty chom cdu dung dé
dinh vi mat tho (chua gia cong), con chét ty dau phang dung dé dinh vi mat
tinh (da qua gia cong).

Chuong 3 cho thay dé dinh vi mét ngoai ngudi ta ding khoi V. Trong
truong hop do, chi tiét va khoi V chi ti€p xic theo duong cho nén khéi V
chéng mon va s& giam do chinh xdc néu dung khéi V dé dinh vi chi tiét khi
kiém tra.

Dé khac phuc nhuge diém dé ngudi ta dung khéi V véi cac con lan
c6 dinh (hinh 9.1a) va véi cac con lan diéu chinh (hinh 9.1b).

Hinh 9.1. Khéi V véi céc con I&n ¢6 dinh (a)
va vdi cac con Ian diéu chinh (b).

Sai s6 do (sai s6 kiém tra) khi chi tiét duoc dinh vi'trén khoi V ¢ thé
tinh nhu sau:

A=8-§ sinf3
2

+1 9.1)
.o
sin—
o) day: _

8- dung sai duong kinh cta chi tiét (mm);

B- géc gd dau do (hinh 9.2a) (do);

o- goc khoi V (do).
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Sai 56 do nho nhat khi A = 0 (do chinh xdc cao nhat), nghia 14 ty so

sinf3 - L

.o
$1 —
2

Trong thuc € khoi V cé gée o = 90" 1a thong dung nhat. nén goc
¢6 thé lay bang 45",

Dung khéi V ¢6 thé xdc dinh duoc sai s6 hinh dang cla chi tigt, vi
du. X = a - b 12 d6 6van ctia chi tiét khi quay né mot vong trén khoi V ¢6 géc
a = 90" (hinh 9.2b).

Do con cua chi tiét duoc
xdc dinh bang hiéu giira hai chi
$6 cua dung cu do trén hai tiét
dién ngang cua chi tiét,

‘Do dao hudng kinh cta
chi ti€t dugc xdc dinh bang hai
phuong phdp: dinh vi chi ti&
trén truc g4 (chi tiét ¢6 16) hoac
chong tam hai dau (chi ti¢t dang
truc dac). Khi dinh vi chi €t inh 9.2, Kiém tra chi tigt trén kndi V. a)
trén truc ga. d¢ trnh anh hudng  cach g déu do; b) kidm tra d6 dvan,
cita khe hg giita 16 va truc g4,
nguol ta Jam truc ga ¢6 do con (1:1008-1:10.000) hoac dung truc gd dan héi.

Ngoat nernb chi tiét dinh vi trén day, trong thuc t& nhiéu Idc phai sir
dung-:, két hop cdc phuong phép dinh vi khéc nhau (két hop cdc phién ty, chot
Iy v..v).

Khi thict ke do "
gd kiém tra nén chon - -
chuin do lidng triing N &
voi chuin gia cong dé N J
loai trir 4anh hudng cia ok I’ >
o . - k) XLy s
sa1 sO chuan. S e s 1}‘_
1
Hinh 9.3 id so ) . g
dé tinh sai s6 gi dat \ i
khi chi tist duge dinh \ L
vi trén hai 16 ¢é do lech’ '
tam.
. Theoso ddtén  yinh 9.3, 506 tinh sai 56 ga dit khi chitiét durac dimh vt trén
hinh 9.3 tam cua truc hai 16 c6 dé léch tam,

2a léch mot goc B so vai tam 16 dinh vi:
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p= 7075 9.2)

o day:

e- d6 1éch tam ciia hai 16 (mm);

L- khoang cdch giifa hai mat dau cla hai 16 (mm).
Cic gid tri €, vd e, dugc xdc dinh theo céc cong thiic:

d,-d

(9.3)

g, = ——— (9.4)
O day:

d,. d . d, d’- dudng kinh cdc 16 va cic cd truc.

Néu do 1ech tam dugc do & khoang cach 7 (tir mat dau cha chi ti€t) thi
sai s6 gd dat cla truc gd & tiét dién niy dugc xdc dinh nhu sau:
e=ltgh +e, (9.5)
9.2.2. Co cdu kep chat |

Co ciu kep chat cé tde dung gilt cho chi ti€t khong bi dich chuyen
khi kiém tra. Co cdu kep chat trong 46 gd ki€m tra hoan toan khic co cau
kep chat trong d6 gd gia cong.

O d6 ga kiém tra, lue kep chat phai rdt nhd va on dinh de khong Gay
m&n dang chi tiér, cdn ¢o cdu kep chat thudng dung la kep chat hang tay
nhw: don bay, 15 xo, ten vit, banh lech tarr. N:cai ra, ngudi ta con dung co
cau kep chit ‘Jdng khi nén. Néu tue kep on dmh thi sai 53 do s€ 6n dinh va
sal $6 nay co thé dugc tinh dén khi dicu chith co cau do theo chi Het mas,

Név luc keo khong én dinh thi sat 36 do s€ Kiiong 6n dinht vA s 80
nay khéng ihé tint duce khi dieu chimiy may.

9.2.3. Co cdu do

Cor cau do ciia d6 ga kiém tra c6 hai loat sau:

- Loal ¢d cau do g1 han (cit cép, caii'p, dudng ...).

- Loai ¢o ciu do chi thi (déng ho so, thang chia. vach ...).

San pham kiém tra (chi 1iét kiém tra) ducc déinh gid theo ba mic do
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- Pat yéu cau.
- Phé phdm theo gidi han duéi cua dung sai.
- Ph€ pham theo gi6i han trén ctia dung sai.

Hinh 9.4 1a mot vi du kiém tra cac Kich thuée H,,H,,H,. Trong trudng
hop dau do lap c6 dinh, chi tiét kiém tra s& di chuyén trén co cdu dinh vi ctia
do6 gd. Con néu chi ti€t ¢6 dinh thi diu do di dorig (hinh 9.4a).

So d6é do trén hinh
9.4a dugc ung dung cho - _
nhing truong hgp ma dung =
sai cua chi tiét kiém tra 16n [
(d6 chinh xac cap 3,4). Dai
voi nhitng chi tiét c6 do
chinh xdc 0,2 mm dé6i khi

nguoi ta dung phuong phap

kiém tra bac thang nhu ~E-3

hinh 9.4b. Theo phuong phép -3

nay thi chi tié€t dat yéu cau |

néu nhu dau trén cha chot a) b)

nadm gilta hai bac A va B. Hinh 9.4. So dé do gi6i han diéu chinh. a) d4u do di

) . déng; b) phuong phép kiém tra bac thang.
Trong thuc t€ nguoi

ta con dung phuong phap do bang cam bién dién (hinh 9.5).

Néu kich  thuée :
duong kinh D cua chi tiét can
kiém tra ndm trong pham vi
dung sai thi cac dén 1 va den
2 khong siang. Néu kich
thuéc duong kinh D nho hon
gi0i han du6i cua dung sai
thi dén 1 sang, con néu D 16n
hon gi6i han trén cta dung
sai thi dén 2 sdang. Den 3 chi
sdang khi cdc cong tic cha ‘
den 1 va den 2 khong tiép xiic, nghia la khi duong kinh D nim trong pham vi
dung sai. Nhu vay, trong moi trudng hop déu c6 mot dén sang. Phuong phap
ki€ém tra nay rét thuan tién va cho phép nang cao nang suat kiém tra.

350
ey

Hinh 9.5. So dé do bdng bé cam bién dién.
1,2,3. cac dén tin hiéu.

Ngoai nhitng phuong phdp ki€m tra trén day, trong thuc t& san xuat
va nghién cifu ngudi ta con ding phuong phép kiém tra bang khi nén.

Hinh 9.6 la so d6 kiém tra bang khi nén ap sut thap.

Khi nén v6i dp suat 3 kG/em” di vao 6ng 8, 6ng dugc dat chim trong
binh nudc 7 ¢6 do sau H =500 mm. Trong binh nuéc 7 ¢6 dat mot ong
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chia d6 bang thay tinh 6. Qua voi
phun 1, khi nén di vao 6ng dan 2 &
cudi 6ng dan 2 ¢6 co ciu do 5. Néu
khe ho giita chi tiét kiém tra 4 va
dau do 3 nhé thi cot nuéc trong
ong 2 giam (vi lugng khi di qua
khe hé giam). Thang chia do 6
dugc chia theo um hoac theo %
cta dung sai. Khi 6ng 8 ngap trong
nudc v6i do sau 500 mm thi dp
suat trong 6ng bang 0,05 kG/cm?.
Thiét bi do trén day c6 do chinh  Hinh 9.6. Sodékfe’n;: tra bang khi nén ap suéithé’f.
xdc cao nhung nang suat thap vi he : ",’O; phun; Zd 5{?% dan kh;{ 3697‘::7&; iq; ;: cj?é r{eé kiém
thong do c6 quan tinh 16n. T A o?én id??goﬁmgfab;‘n@fw ¥ m;g hude; 8. ong

Hinh 9.7 la so d6 kiém tra bang khi nén 4p suat cao dang vi sai véi
cac mang bién dang.

Theo o6ng 8 khi
nén di qua cdc voi phun 4
va 9 dé vao cac mang bién
dang 3 va 10. Tir mang
bién dang 3 khi nén di t6i
co cau do 6, con tir mang
bién dang 10 khi nén di
t6i van diéu chinh 11. Ap
suat trong mang bién dang
3 thay déi tuy thudc vao
kich thuéc cua chi tiét
ki€m tra 7. Ap suat trong _
mang bién dang 10 duoc  Hinh 9.7. S d6 kiém tra béing khi nén ép sust cao dang vi
diéu chinh c¢6 dinh. Bién sai vdi cac mang bién dang. _
dang cia cic ming T Lo h0 U2 a0, mg o g

. 0; 4,9. voi ;8. ¢ di . 6. 5
cho chi tét 1 (dugc gd' % Liid C Ay ng dBnkhr 11, van didy iy
trén hai 10 xo 1d) cung
dung cu do 2 (hoac dattric dién ti€p xic 5) dich chuyén. Thiét bi do nay c6
do chinh xéc cao, quan tinh it, két cdu don gian va dé sir dung.

Hinh 9.8 la so'd6 do khi nén kiéu phao.

Khi nén véi dp suat 3 + 5 kG/em® di vao 6ng hinh con 1, trong ong
hinh c6n nay c6 phao 2. O phia ngoai 6ng 1 ¢6 thang chia d¢ 3. Khe ho giita
chi ti€t kiém tra 4 va ddu do 5 cang I6n thi t6c do di chuyén clia khi nén
cang 16n va phao 2 cang dugc nang cao. Méi mot kich thude cua chi tiét sé
cho mot vi tri ciia phao 2. Thiét bi do nay ¢6 do chinh xic va nang suat cao.



Ngay nay khi nén dugc dung rat rong rai trong nhiéu loai d6 ga khac
nhau. Khi nén c6 thé dugc dung dé kiém tra kich thude, hinh déng hinh hoc
va vi tri tuong quan giita cdc bé mat cia chi tiét.

Hinh 9.8. So dé do béng khi nén kiéu phao.
1.6ng hinh cén; 2: phao; 3. thang chia dg;
4. chi tiét kiém tra;; 5. d4u do (calip)

5 4
Hinh 9.9 la céc so d6 kiém tra khac nhau bang khi nén.

Pé chon cdc thiét bi kiém tra ty thudc vao dung sai va tinh linh hoat
clia san xudt can phdi chi y dén cdc chi tiéu do ludng va céc chi tiéu Kinh t€.
R :
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Hinh 9.9. C4c so d6 kiém trao bang khi nén.

a) kiém tra duong kinh I6; b) kiém tra duong kinfr ngodi; c) kiém tra chiéu cao;
¢) kiém tra bé day cia chi tiét; e) kiém tra do vudng géc ciia mat dau chi tiét;
g) kiém tra do séu cta I6; h) kiém tra do vuéng goc giira 16 va mét déu;

i) kiém tra 6 léch tam; k) kiém tra do con; 1) chi tiét gia cong.
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Cdc chi tieu do luong bao gom: do chia clia thang chia do, gidi han
do, do nhay cam (ty 1¢ dich chuyén clia co ciu chi thi va su thay déi clia
thong s6 do), sai s6-chi thi (hiéu giita chi thi cta thiét bi do va gia tri thuc
clia thong s6 can do), thai gian dimg han ctia kim chi thi va dp syat khi do.

Diu do c6 thé c6 hinh dang mat cdu (d€ do mat phang va 13), mat
phéng (d€ do mat cdu) va dang c6n hoac cdu (dé do mat try ngoai).

Cdc chi tieu kinh t€ bao gém: chi phi cho thiét bi do, thoi gian lam
viéc lién tuc cua thiét bi do cho dén khi ga dat lai, thoi glan lam viéc cua
thi€t bi do cho dén khi phai sira chita, thai gian cin thiét d€ do, bac thg kiém
tra, thoi gian va chi phi cho viéc ga dat co cau do.

9.2.4. Co cdu phu
Co céu phu clia d6 ga kiém tra c6 nhiéu chic nang khéc nhau. O dé
ga kiém tra do ddo huéng kinh va do dio huéng truc ngudi ta dung co cau

quay. Con & do gd kiém tra do phing ngudi ta ding co ciu truot dé di
chuyén chi ti€t can kiém tra. Hinh 9.10 Ia cdc vi du co c4u phu thudng dung.

Hinh 9.10. Céc vi du co c4u phu cia dé gé kiém tra.
a) chét trung gian; b)don bay; ¢) don bay va I6 xo I4; d) thanh truyén.

Theo 5o d6 trén hinh 9.10a dung cu do ¢6 thé dugc dat & noi thuan
tién d€ tranh bi va cham, gdy hong héc trong qua trinh 1am viéc. Hinh 9.10b
la trudng hop cdn thay d6i chiéu dich chuyén thing va ty sé truyén ctia
thong s6 ki€m tra. Con hinh 9.10c 1 co cau don bdy duoc ga trén céc 10 xo
1d ¢6 chiéu day 0,2 + 0,3 mm. Loai co ciu nay khong bi mon trong qu trinh
lam viéc cho nén né khong can diéu chinh. Néu co cdu do khong thun loi
cho qua trinh ga va thdo chi tiét ngudi ta dung co cdu thanh truyén nhu trén
hinh 9.10d. :
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9.2.5. Vo6 do gd kiém tra

Vo dé ga kiém tra la chi tiét co s& dugc ché tao tir gang xdm
GX12 - 28 hodc GX15 - 32. D6i v6i cac d6 ga kiém tra chinh xéc, vo do ga
thudng dugc ch€ tao bang gang c¢6 do bén cao, chdng cong vénh nhu
GX24 - 44 hoac GX28 - 48.

9.3. Vi du vé do ga kiém tra

Hinh 9.11 1a moét ki€u dé ga kiém tra do dong tam cta hai 16. Chi tiét
can kiém tra 1 duoc dinh vi trén truc g 2, khi kiém tra ngudi ta dung tay
quay chi ti€t di mot vong. Néu ¢6 do léch tam, ddu do 3 dich chuyén, 1am
cho tay don 4 quay. Lic d6 chét 5 dich chuyén, tic dong 1én kim déng hé 6.
Nhu vay khoang md ctia kim dong ho sé chi hai 1an do léch tam.

J 2 1
RS

: IS
ol //// ///////” <A\ Hinh 9.11. 56 g kiém tra d6 dong tam cila hai IS
: ==-:-=~ ) 1. chi tiét kiém tra; 2.truc g4; 3. dau do;

4. tay don ; 5. chét truot; 6. kim dong ho.

’////z" /7// 7
IIII
RN / \

Hinh 9.12 Ia kiéu
d6 ga kiém tra nhiéu
théng s6 cua pittong clng
ldc.

=

Déng hé so 1 kiém
tra khoang cach tir tam 16
ac t6i mat du cua pittong.
Déng hé so 2 kiém tra toa
do vuéng géc gitra tam 16
ac va tam cua pittong.
Con dong hé so 3 kiém tra 2
do trung tam cua 16 ac va
cla pittong (tam cua 16 ac
va tam cua pittong cung
nam trong mot mat phang). Khi kiém tra hai thong s& cuéi (do vuong goc
* va do trung tam) can thdo pittong ra va xoay né di 180". Chi s6 chénh léch
cua hai déng hé so 2 va 3 bang hai 1an sai s6 can do.

Hinh 9.13 14 so d6 kiém tra tich cuc khi mai (kiém tra chi tiét trong
qua trinh gia cong). Chi tiét gia cong 1 duoc tiép xic trén hai diém c6 dinh
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va mot diém clia ddu do. Ba diém ti€p xiic dugc b tri trén mot cung 16n hon
180" dé€ tranh sai s6 6van gay anh hudng dén két qua do.

Hinh 9.13. So d6 kiém tra tich cuc khi mai,
1. chi tiét gia cong; 2. dong hé so; 3.chi tiét phu;
4,8.10 x0; 5,7. chét quay; 6. tay don; 9. chét ty; 10. mé cap.

Khi gia coéng
duong kinh cua chi tiét
1 dugc ti€p xic véi
chét ty 9 va hai vau cua
mo cap 10, dudng kinh
nay giam dan, do dé 1o
xo 8 ddy chét ty xuéng
(chét ty 9 ciing nhu hai
viu cila mo cap 10
luén luén ti€p xic véi
bé mat gia cong). Chot
ty 9 dugc lap véi chi
ti€t phu 3, chi tiét phu
3 lai dugc lap véi dau
do cua déng hé 2. Nhu
vay kim déng hé sé di
dong theo chiéu giam
dan cua kich thuéc gia
cong. Cong nhan chi
can nhin vao dong hé
so 2 dén khi kim déng
hé chi kich thuéc dat
yéu cau thi dimg mady.
Can nhé rang khi diéu
chinh déng hé nguvi ta
phai dung chi ti€t mau
(truc mau). Toan bo dé

gé nay duoc lap trén tay don 6 c6 chot quay 7 va 5. Lo xo0 4 ¢6 tic dung kéo’

do6 gd 1én, gan lién véi nap che cia dd mai.
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Churong 10.
DUNG CU PHU

10.1. Khai niém chung

T4t ¢ nhing co cdu ding dé kep chat dao khi gia cong déu goi 1a
dung cu phu (nhu ban xe dao trén mdy tién, cdc loai truc ga dao, mang ranh,
ddu révonve). Phan 1én dung cu phu (hay goi 12 d6 g4 dao) dugc tiéu chuin
héa. Tuy nhién, trong thuc t€ nhicu khi phai can ¢6 dé gd dao chuyén
ding.Vi du, khi thyc hién nhiéu budc gia cong trén mdy khoan, ngudi ta str
dung loai dé gd dao chuyén diing dé thay dao ma khéng can dimg may.

De nang cao nang suat lao dong, ngudi ta thudng ding cdc loai ddu
dao nhiéu truc (cho miii khoan, dao phay dao tién ren) lap trén cdc may
khoan van nang mot truc chinh, trén cic mdy phay, cing nhu lap nhiéu dao
tién trén ban xe dao clia may tién van ning dé gia cong dong thoi nhiéu bé
mat. Hon nita, ngudi ta con ding nhic¢u loai d6 gd dao dé md rong kha ning
cong nghé cia may. DS la nhitng d6 gd tién ranh, cit ren trén may khoan
dimg, d6 g4 xoc ranh then trén mdy bao ngang, dé ga tién mat cau trén may
tién, dau dao quay trén mdy phay v...v. Cic loai dé ga d6 cho phép thuc
hién nhimg nguyén cong ma nhilng mdy binh thudng khong thé thuc hién
duge. Nhu vay, dé gd dao cho phép thay nhimg mdy chuyén ding dit tién
bang nhimg mdy van nang ré tién.

Trong cong nghiép ch€ tao mdy hang ning, nhing loai d6 g4 d6 cho
phép thuc hién mot khdi lugng cong viée rat 16n khi phuong phép gia cong
duoc tién hanh theo nguyén tac tap trung nguyén cong. S6 lan ga dat chi tiét
va chu k¥ san xuat giam di rat nhiéu.

Doi véi cic mdy gia cong dong thai nhiéu dao va cdc day chuyén g
dong thi viéc g dat dao nhanh va chinh xdc c6 mét ¥ nghia dac biét quan
trong. Trong nhimng truong hop ndy dung cu cit duge g dat va diéu chinh
chinh xic ¢ ngoai mdy. Sau dé véi su trg giup cla cdc co cdu dinh tam, cdc
truc con v...v, cdc dung cu cét dugc gd trén mdy ding vi tri yéu cau. nhu vay
c6 thé giam duge thoi gian thay dao va diéu chinh mdy.

Trén cdc mdy tu dong, day chuyén tu dong va cac may CNC qui
trinh thay dao tu dong cho phép nang cao nang suat, do chinh xdc gia cong
va hiéu qua kinh té.

10.2. Co cau kep dung cu trén may khoan

Co cdu kep dao trén mdy khoan c6 nhiéu loai: kep bing mang ranh,
kep bang &ng chudi con va kep bing cdc co cau chuyén ding khéc.
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10.2.1. Co cdu thay dao nhanh

Hinh 10.1a 1a co cau thay dao nhanh (dao khoan, dao khoét va dao
doa) ma khong can dimg mdy. Nguyén 1y lam viéc clia co cdu nay nhu sau:
chuyén dong quay dugc truyén tir truc chinh cta may qua 6ng con 1, bi 2 téi
dung cu cdt (dao khoan, dao khoét va dao doa) lap trong bac 3 (bac 3 c6
phan 16m chita bi 2). D€ tién hanh thay dung cu cit, ngudi cong nhan diing
tay trdi nang bac 4 1én, duéi tic dung cta luc ly tam, bi 2 roi vao phin ranh 5
cta bac 4, nhu vay dung cu ciing bac 3 dugc thdo 16ng va ngudi cong nhan
dung tay phai rit dung cu cung bac 3 ra ngoai.

Sau khi gd dung cu méi vao, bac 4 dugc ha xuéng va bi 2 lai roi vao
phén 16m cua bac 3, chuyén dong cla dung cu cat trd lai binh thuong. Loai
co cdu thay dao nhanh nay c6 thé van hanh an toan véi s6 vong quay cia
truc chinh trong khoang 250 + 300 vong/phiit.

Hinh 10.1b
la co cau thay
dao nhanh kiéu
khic. Dé thay
dao 1 can dung
tay trai d& bac

- .3 7

ngoai 2. Khi doé SBRNZ

khe ho gitta phan 4 é§!—§g§ Ay
g0 a cua than co § §?I§

cdu thay dao va ? L-'% ' %%

3 ieng 5PN | WD ¢
mat nghiéng 4% \V _
trong b clia bac 2 I——} §
tang lén, dung cu
cat (dao cat) roi
xuong,- boi vi “a) b)

phdn go ¢ cula

) Hinh 10.1. Co c4u thay dao nhanh trér méy khoan.
bac lap dung cu

a) ¢6 bi trugt: 1. 6ng con; 2. bi; 3. bac I4p dung cu;

khong duqc_ ty 4. bac ngoai; 5. phan I6m cta bac 4.

vao mat nghiéng b) ¢6 chét trurgt: 1. dung cu cat; 2. bac ngoai; 3. 16 xo;

b cua bac 2. Khi a. phan go cla théan co céu thay dao ; b. mat nghiéng trong clia
gd dung cu cat '~ bac 2; c. phan go cta bac I8p dung cu; d. méat nghiéng.

khac (trén d6 ¢6 phan go ¢) ngudi ta an bac 2 cho n6 ty vao phan nghiéng d
va nhd 10 xo 3 dé ¢ dinh vi tri cha dung cu cit.

10.2.2. Co cdu ga dao tién ranh mdt trong

Hinh 10.2a 1a mét co cdu gd dao (d6 gi dao) diing dé tién 16 con trén
mdy khoan ditng. Ong tru 10 dugc ldp vao co cdu thay nhanh ciia mady va
dugc dén hudng theo hai bac s6 2 va s6 5. Hai bac 2 va 5 dugc lap vao vo dé
gd ma trén d6 c6 ga chi tiét can gia cong. Truc 7 va 10 xo 1 dugc lap trong
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ong 10. Khi truc chinh ctia mdy ha xuéng, truc 7 cham vao chét ty 6. Néu
truc chinh clia mdy cung ong 10 ti€p tuc di xuong thi miéng 8 cung véi dao
tién 9 sé dich chuyen huéng kinh nho chét 3 duogc lap chat véi truc 7. Nhu
vay, dao 9 s€ cat dugc mat con va do con ding bing rinh nghiéng ma trong
dé6 chot 3 di chuyen Khi truc chinh duoc néng Ién, 16 xo 1 dan ra dé truc 7,
miéng 8 va 6ng 10 trd lai vi tri ban dau.

Hinh 10.2b la co cau g dao*dé tién ranh tru trong 16 cta chi tiét. Dao
4 dugc lap trén mi€ng quay 3 (mi€ng 3 quay xung quanh chét 5). Khi truc gd
dao 2 di xu6ng, ddu ty clia mi€éng 3 (ddu ty c6 16 xo) bi ddy sang bén phai
cua bac 6 va lic d6 dao 4 bat ddu cat. Chiéu dai cla ranh dugc khong ché
bang cif hanh trinh 1.

Hinh 10.2c la co cdu gd dao dé tién ranh hep trén may khoan. Truc
gd dao 1 dugc lap véi truc chinh ctia mdy, phan duéi cla truc g4 dao c6 lap
miéng gd dao 7. Miéng g dao 7 c6 ranh nghiéng dé lap chét 5. Khi truc ga
dao 1 di xuéng, chot 5 ddy miéng gd dao 7 dich chuyén hudéng kinh va bat
dau cat ranh. Bac 2 c6 tac dung dan huéng cho 6ng 4 va lam cit chan dé xac
dinh vi tri clia ranh gia cong. Lo xo 3 ¢6 tic dung dua mleng gd dao 7 trg vé
vi tri ban dau kh1 truc ga 1 di lén.
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a) b) c)
Hinh 10.2. . Co cdu g4 dao tién ranh trén may khoan.

a) co cdu tign I6 cén: 1. 16 xo; 2,5. bac da; 3. chét; 4. chi tiét gia cong;
6. chét ty; 7. truc; 8. miéng mang dao; 10. 6ng himg.

b) ca céu tién ranh try: 1. cir hanh trin; 2. truc g4 dao;
3. miéng mang dao; 4. dao; 5. chét ; 6. bac.

c)co céu tién ranh hep: 1. truc ga dao; 2. bac da; 3. 16 xo; 4. éng himg;
5. chét; 6. chi tiét gia cong.
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10.2.3. Pau khoan nhiéu truc

Pau khoan nhiéu truc dugc dung dé gia cong déng thoi (khoan,
khoét, doa, tar6) nhiéu 16 trén mot chi tiét hoac dé gia cong tuan tu cic 16
trén cdc may khoan ding hoac cic mdy t6 hop. Hinh 10.3a 1a so dé b tri
nhi€u truc mot cdach don gian nhéit. Chuyén dong quay cta truc chinh (ctia
mdy) dugc truyén cho dudi con 1 va banh rang trung gian 2 réi t6i cac banh
rang 3 va céc truc mang dung cu 4. D€ thuan tién cho viéc thao tic, hop
chita cac banh rang duogc thi€t k€ gém hai phan: phan trén va phan dudi,
trong d6 phan trén duoc kep chat v6i phan mang truc chinh clia may.

Muén cho cédc truc mang dao quay theo chiéu kim déng hé (dé thuc
hién qua trinh cat got) thi truc chinh clia mdy phai quay nguoc chiéu kim
déng hé. Nhu vay trong xich chay dao phai lap thém banh rang trung gian dé
khi truc chinh quay ngugc chiéu kim déng hé thi dau dao van di xuéng (thuc
hién lugng tién dao).
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Hinh 10.3. Céc so dé dong cla dau khoan nhiéu truc.
a) so dé truyén chuyén dong truc tigp:
1. dui cén; 2. banh rang trung gian; 3. banh rang I&p véi truc dao.
b) so dé truyén chuyén déng c6 bénh rang trung gian.
¢) sodé truyén chuyén déng khong cé bénh rang:
1. duéi con; 2. tay quay; 3. gia do; 4. tay quay do gia; 5. truc ga dao.

Hinh 10.3b 12 trudng hgp lap thém cédc banh rang trung gian dé khac
phuc nhuoc di€ém cua so dé trén hinh 10.3a. Trong trudng hgp ndy truc chinh
van quay theo chiéu kim déng hé. Trong co cdu chay dao khong can lap
thém banh rang trung gian va nhu vay c6 thé don gian dugc co ciu chay dao
clia mdy.
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Hinh 10.3¢ 1a mét loai dau nhiéu truc khong dung céc banh ring dé
truyen dong. Chuyén dong quay tir,truc chinh clha mdy qua dudi con 1
truyén téi tay quay 2, tay quay 2 nim trong g1d d6 3 (gid d& 3 dugc treo trén
tay quay 4). Cic truc mang dao 5 cung 6 ban kinh tay quay nhu tay quay 2
va chung nhan chuyén dong tir gia 45 3. Gid d8 3 c6 thé 1am quay nhiéu truc
chinh ndm trong pham vi clia né. Khi gid d& 3 chuyén dong (chuyén dong
song phang) tit ca cdc diém cla né cung quy dao v6i ban kinh tay quay. Véi
ket cau nhu vay, t6c do quay clia tat ca cdc truc mang dao déu bing nhau.

Hinh 10.4a 1a dau khoan ma céc vi tri clia cdc truc chinh c6 thé thay
ddi duge. Gid d& 1 cha truc chinh 2 ¢6 thé dich chuyén dugc theo perUng
huorng kinh va di chuyén theo duorng tron & mat phang phia dudi cla gla do
3. D¢ thay déi khoang cach giita cac khdp 4 va 5 ngudi ta dung khép néi 6
¢ then trugt. Tart ca cdc truc chinh dau khoan déu quay véi t6c dé nhu nhau.

Hinh 10.4b 1a mét loai dau khoan ma vi tri clia cac truc chinh duge
xac dinh.bang khoang céch r (nhin theo mit chi€u dimg) khi quay phén dudi
2 qudnh truc a - a. Pudi con 3 cha dan khoan duge gd vao 16 cén cla truc
chinh ca mdy, con vo (than) cha dau khoan duge giir bang thanh treo 4.
Dau khoan toai nay duge dung dé gia cong cac 16 & mit bich c6 dudng kinh
khdc nhau. Céc true mang dao cia diu khoan ¢6 thé duge b6 tri theo nhiéu
phuong khéc nhau (hinh 10.4c). Tuy nhién cdc dudng t4m clia cdc truc mang
dao phai nam trén dudng tron ¢é ban kinh r.

Hinh 10.4. Céc ddu khoan ihay d6i vt tri ctia truc mang dao,
a) dau khoan nhidu truc ¢6 thé thay ddj vi tri: ,1,3. gia do:
2. tryc mang dao (truc chmh}phan dudi clia vé (than) déu khoan; 4,5,6. khdp néi.
b) déu khoan nhidu truc c6 thé vy tri xéc dinh bing khoang céch r: 1. true mang dao
(truc chinh); 2.phdn duti cia v (than) ddu khoan; 3.dudi con; 4, thanh treo.
c) céc phurong &n b6 tri truc mang dao (tryc chinh).
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10.2.4. Tinh ddu khoan nhiéu truc

D¢ tinh diu khoan nhiéu tryc c¢6 nhiing tai liéu sau day:

- Ban vE chi tiét gia cong véi day du yéu cau k¥ thuat,

- Phiéu nguyén cong (v6i ddy du ché do cat va thdi gian co ban).
- Loai dung cu cét, kich thudc va vat liéu ché tao chiing.

- Thuyét minh ctia mdy s lip ddu khoan nhiéu truc.

- Ban vé d6 gd & nguyén cong dung dau khoan nhiéu truc.

Tinh todn ddu khoan nhiéu truc duge thuc hién theo cic budc sau
day:

- Chon ché do cat cho méi dao.

- Xdc dinh mémen xodn, cong sudt va luc chay dao cho méi dao.

- Xdc dinh coéng suit cho cho dau khoan.

- Xdc dinh luong chay dao cho cho ddu khoan.

- Xdc dinh s6 vong quay cﬁa.trl_lc chinh may.

- Xac dinh luc chay dao téng cong cha tat ca cic dao trén ddu khoan.
- Chon so dd dong ciia cdc ddu khoan.

- Tinh kich thudc cua cic truc va cdc banh rang.

- Thiét k& két cau cla toan bo diu khoan.

Dudi day 1 cdc bude tinh todn cu thé:

1. Chon ch& dd cit cho méi dao cla ddu khoan c¢é tinh dé&n tudi bén
cua chiing.

Dua theo s6 tay cong nghé ché tao mdy hoac cong thic dé xdc dinh
luong chay dao va tée do cat. Tir t6¢ do cit xdc dinh s& vong quay n cho méi
dao. .

Luong chay dao S (mm/vg) khi khoan va khoét:

S=C.D" (10.1)
Lugng chay dao S (mm/vg) khi doa:
S=C,.D" (10.2)

¢ day:

Cs- hé s6 phu thuéc vao.vat liéu gia cong va dang 16 gia cong
(Cs duoc chon theo s tay cong nghé ché'tao may).

D- dudng kinh dao (mm).
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Toc do cat V (m/ph) khi khoan thép o, = 75 kG/mm? véi dudmg kinh
D =10 + 60 mm dugc xédc dinh theo cong thic:

?.D”A
= T0,2 .S(].S (10‘3)
Khi khoan gang c¢6 HB = 190, t6¢c d6 cat V s& 1a:
12,2-D0‘35

Toc d6 cat V (m/phit) khi khoét thép o, = 75 kG/mm?® = 750Mpa vdi
chiéu sau cat t = 1 mm va tudi bén clia dao T = 100 phiit dugc tinh nhur sau:

16,3.D°°
= T0.3 SG.S‘IO,E (IOS)
Khi khoét gang ¢6 HB = 190, téc do cat V sé la:
96.500.D"
6.5 (10.6)

- TO.-‘I .S0.45t0.15HB1.3

Toc d6 cat V (m/phiit) khi doa thép 6 = 75 kG/mm? = 750Mpa véi
chiéu sau cat t = 0,1 mm vi tudi bén ctia dao T = 100 phiit duoc xdc dinh
theo cong thic:

10,5.D%
V= TOJlO,!S{},fﬁ (10'?)
Khi doa gang c6 HB = 190, t6c do cit V sé la:
15,6.D%
V = TUJtD,lSo.S (10'8)

O day:
D- dudmg kinh dao (mm);
S- lugng chay dao (mm/vg);
t- chiéu sau cat (mm);
T- wéi bén clia dao (phiit).
Duya theo t6c d6 cat V xdc dinh duge s6 vong quay n (vong/phuit):
e 1000.V
n.D

(10.9)

204



2. Xdc dinh luong chay dao, mémen xodn va céng sudt clia ddu
khoan.

D6i véi moi dao, ¢dn xde dinh lugng chay dao (luc cat doc truc) theo
cong thitc trong gido trinh nguyén 1y cdt kim loai hoac theo s6 tay cong nghé
ché tao mdy, sau d6 xdc dinh mdmen Xxodn vi céng suil cin thiét cho dau
khoan. Cong suit Ny cho ca dau khoan dugc tinh theo cong thitc sau day:

Ny = (R.N; + RN, + .+ RN, (10.10)
o} day: |
R,.R, ... R -6 dao cung loai;
NN, ... N, - cong sudt can thiét cho méi dao (kW)
M- hiéu suat cia déu khoan, ny, = 0,8 - 0,9.
Né&u tat ca cdc dao nhu nhau thi cong suét tong cong s& 1a:
R.N

Ny = (10.11)
Mok

Cong suét tong cong Ny phdi nhé hon cong sudt clia mdy:

N: < N,.7, (10.12)

O day:

N,.- cong sudt cua dong co trén may (KW);
1, hiéu sudt clia mdy.

Néu cong sudt cia mdy nhd hon cong sudt téng cong thi can phai
gidm ché& dé cat. Trong trudng hop nguge lai, néu cong suét clia mdy qua 16n
nén chon may ¢é cong sudt nho hon.

3. Xdc dinh ty s6 truyén.

Ty s6 truyén ctia ddu nhiéu truc 1a ty s6 gilta s6 vong quay cua dao
va s0 vong quay cia truc chinh:

= L= Zuw | (10.13)

G day:
1n,- $6 vong quay cua dao (vong/phiit);
n,,- s& vong quay cua truc chinh (vong/phit);

Z.,- s0 rang cua banh rang cha dong;
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Z4- 0 rang clia banh ring thu dong;

Khi gia cong bang nhiéu dao khac nhau thi méi dao phai c¢6 mét ty
sG truyén riéng.

4. Xac dinh lugng chay dao ctia ddu khoan.

Luong chay dao cia dau khoan (truc chinh clia m4y) phai bing lugng
chay dao cua mot dao ndo d6 (lugng chay dao/phiit):

Sup = Sy (10.14)

Sep = Sy = S0y (10.15)

va=S|.lv_rlt'l_ (10.16)
n

G day:
Sy~ lugng chay dao ciia mdy theo phdt (mmy/ph);
Sy~ lugng chay dao cha dao theo phit (mm/ph);
S~ lugng chay dao ciia méy theo vong (mm/vg):
Ss,- lugng chay dao clia dao theo vong (mm/vg);

Sau khi xac dinh duge S_, phai chon né dua theo gl tri thuc trén
mdy. Trong trudng hop gia cong bing nhiéu dao khac nhau thi phii chon
dao 1am viéc v6i diéu kién nang nhat lam co sd dé tinh todn. Nhitg dao dé
thudng 1a dao khoan hoac dao khoét,

3. Xdc dinh lyc chay dao t6ng cong cha diu khoan.

Luc chay dao téng cong clia ddu khoan bang t6ng céc luc chay dao.
Luc chay dao tong cong d6 phat nhé hon luc chay dao cho phép cta may:

Pr=R.P,+ R,P,+ .. +R P, <P, (10.17)
O day:

Py - luc chay dao tdng cong clia ddu khoan (N);

PP, ... P~ luc doc truc clta méi dao (N);

R .R,... R,- s6 dao cung loai.

Néu bat ding thic (10.17) khong théa min thi phai chon mdy khéc
hoic thay déi ché do cat.

6. Chon so d6 dong cta ddu khoan.
Can et vao vi trf clia cic 16 gia cong xdc dinh vi tri ciia cdc truc
banh rang, xdc dinh dudng kinh vong chia, modun ciia bénh rang, dong thoi

cling phai xdc dinh bé rong banh rang theo tai trong cua timg truc khoan.
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7. Tinh céc truc banh rang va truc trung tim cia dau khoan.

Truc trung tam cha ddu khoan 13 mot chi tiét 1am viéc v6i tai trong
16n. Chon modun cia cac banh rang phai dua vao luc (tai trong) tic dung lén
banh rang 1ap trén truc trung tam.

Puong kinh true trung tam duge xdc dinh theo cong thic:
16.M
d= [—— (10.18)
A=
o} day:

d- dudng kinh truc lrungnlﬁm {cm);
[1)- tmg suat xodn cho phép (kG/em’ hoac Mpa);
M,- momen xodn (N.m hoac kG.cm).
Mémen xodn M, duge tinh theo cong thire:
_94.400.N

M= ——— % (10.19)
n

o] day:

N- c¢6ng suat dong co cua may (kW);

- $6 vong quay 16n nhét cla truc chinh mdy (vong/phiit).
8. Kiém tra do bén clia banh rang.
Pé kicm tra do bén clia binh rang ¢ the diing cic cong thirc sau:

- Modun banh rang xuat phét tir dd bén bé mat rang:

ST
w i\ 2ol ) n K
- Modun banh rang xuét phat tir 46 bén udn:

M, =3 455 N K, (10.21)
ZW[G]U n KV

(10.20;

6 day:
y- ty s gilta bé rong banh ring (chiéu dai ring) va modun
binh rang w =8 + 12;
Z- s0 rang;
i- ty s0 truyen;
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[6],- dng sudt tiép xic cho phép, [c], = 830Mpa

(83kG/mm?);
[o],- dng sudt udn cho phép, [o], = 196Mpa (20kG/mm?);
K, va K- hé s6 tudi tho theo ting sudt tiép xiic va tng suit udn
(K =K, = 1 khi tii trong Ién banh rang c6 dinh hoic it thay
don);

y- hé 56 hinh déng ciia bénh ring dugc chon theo s& tay ché
tao banh rang (y=0,108 cho Z=25; y=0,114 cho Z=30 va y=0,125 cho Z=43);

K,- hé¢ s¢ téc do K, = (v 1a t6c do vong cua banh riang
theo m/s).

Nhu vay, néu modun dd chon trude day lén hon modun tinh theo
cong thic (10.20) va cong thite (10.21) thi banh rang di do bén tiép xiic va
dé bén uén. Trudng hgp ngugc lai phai chon modun 16n hon.

9. Tinh céc truc cua dau khoan.

Cac truc 1ap bdnh rang phai duoc tinh theo do bén va do cimg viing
tir diu kién lam viéc binh thudng ctia banh rang va cdc vong bi (cdc & d&
cla banh rang).

Ung suét khi tinh truc theo d¢ bén duge xéc dinh theo cong thikc sau:

, 045M
R, = \/M; +0——;—" (10.22)

¢ day:

R.- ting suat cho phép ciia vit liéu ché tao truc (kG/cm? hoic
Mpa};

M,- mémen udn tai vi tri nguy hiém cda truc (kG.mm hoac
N.m});

M,- mémen xoan tai vi tri nguy hiém cta truc (kG.mm hoac
N.m);

W- moémen can tai vi tri nguy hiém cta truc (mm?), déi véi
truc tron thi W = 0,1.d* (d- dudng kinh cta true, mm);

Khi tinh truc theo do ciihg vitng phai xdc dinh géc nghiéng B & tiét
dién tinh todn:

2
QI K,
10°d*

B= (10.23)
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va do vong v tai vi tri nguy hiém:

Q.{'}.K‘,
y = T0° 14. (10.24)
¢

O day:
Q- luc tdc dung trén truc (kG):
I- khoang cach giita cdc géi d& truc (cm);
d- duong kinh cla truc (mm);
Kj; va K,- cdc hé s6 duoc chon theo sd tay.

Gée nghiéng 16n nhat cho phép 13 0.001°. Do vong y I6n nhét cho
phép bang (00001 + 0.0005)A (A Ia khoing cdch giita hai g&i d&) hoic
bang (0,01 + 0.03)m (m 12 modun cta binh rang).

t0. Tinh vong bi.
Tinh vong bi theo céng thic sau:
C=Q(n.n" (10.25)

e} day:

C- hé s6 kha nang lam viéc cta bi phu thudc vao két ¢au, kich

thudc va vat liéu clia bi):

Q- 1ai trong tac dung lén bi (kG);

n- 36 vOng quay cla bi cling véi truc (vOng/phuit);

h- tudi tho cia bi (gid).
Khi tinh bi chon tudi tho h = 2500 + 4500 gi&r. Can nhé rang tudi tho

cua bi phu thuoc vao tai trong Q ma tii trong Q phu thugée vao che do cit
(khi tai trong tang lén 2 14n thi tudi tho clia bi giam 8 = 10 lan).

Cdc tryc lap banh rang phai dugc ch€ tao bang thép 45 va thép 40X,
cdc banh rang dugc che tao bang thép 20X va 40X, than (vo) ddu khoan
bing gang xdm GX 12 - 28 hoac bing hop kim nhéom A19,

Kich thude va hinh ding cla tat ca cdc chi tiét clia ddu khoan dugc
chon theo két cdu nhung c6 tinh dén kich thudc va hinh ddng tiéu chuan.

10.2.5. Ddu révonve

Trén cic mdy khoan dimg va khoan cdn, dé thuc hign cic budc gia
cong khic nhau nhu khoan, khoét, doa, taré v..v mot cich nhanh chéng,
ngudi ta dung dau révonve. Dau révonve cé wu diém 13 khi chuyén buse gia
cong khong can dimg may.
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Hinh 10.5 1a mot loai ddu révonve 6 truc dé gia cong 16 tuan tu theo
céc budce khac nhau. Muén chuyén budc gia cong nguoi ta nang dau révonve
lén, ldc dé vit cit 7 cham vao mat diu cta u truc chinh, chét 6 bat dau tut
xuong va ddy tay don 4. Tay don 4 nang ly hop 3 lén lam cho truc mang dao
ngimg quay. Sau d6 chét 6 ddy tay don 2 quay xung quanh truc ctia né. Khi
tay don 2 quay, chét dinh vi 1 dugc rit ra khoi bac. Khi dau révonve ti€p tuc
duoc nang lén, vit diéu chinh 8 cham vao mat dau cta u truc chinh va lam
cho thanh rang 9 dich chuyén xuéng phia dudi, lic dé thanh rang 9 1am quay
cac banh rang 10,11,12,13 va lam quay truc hop 14 cung véi truc mang dao
vé vi tri thang ding. '

Loai diu révonve nay dugc diung dé gia cong 16 c6 dudng kinh 16n

nhat 12 15 mm. Cic truc mang dao dugc lap dusi mot géc 60" doi véi truc
quay hop 14.

Hinh 10.5. Dau révonve 6 truc.
1. chét dinh vi; 2,4. tay don; 3. ly hap; 5. hp; 6. chdt; 7. vit cir;
8. vit diéu chinh; 9. thanh rang; 10,11,12,13. bénh rang; 14. hop fruc quay; 15. 16 xo.
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Lo xo 15 dugce gd trén truc mang dan ¢6 téc dung déng ly hop 3 dé
truyén chuyén dong quay cho dung cu.

10.3. Co cau kep dao trén may tién

Co cau kep dao trén may tién thong dung nhat la céc ban xe dao. Dé
giam thoi gian gia cong trén may tién nguoi ta dung ban xe dao quay chuyén
dang (hinh 10.6). Trén cdc ban xe dao nay c6 thé ga dugc nhiéu dao cling
lic dé thuc hién cdc budc cong nghé khic nhau.

Khi di€u chinh mdy, ngudi ta ding céc cit chan dé dimg ban xe dao
diing vi tri. Trong san xuat hang loat, do san phdm c6 nhiéu loai khéac nhau
cho nén d6i véi méi loai mdy thuong phai ding nhiéu ban xe dao dé thay
thé. Méi ban xe dao duoc ding dé gia cong mot loai chi tiét nhat dinh.

Ngoai ban xe dao, trén cic may tién ngudi ta con dung céc loai truc
gd, cac ong con dé kep chat dao khi tién 16 hoac khi khoan, khoét, doa va

e o

Hinh 10.6. Ban xe dao chuyén dung trén may tién
a) tign béc; b) tién phdi hop.

10.4. Co cau kep dao trén may phay

Dao phay dugc lap trén truc gd va truc ga thudng duoc lap truc tiép
Vi truc chinh cia mdy. Nhung dé m& rong kha nang cong nghé clia may
phay, ngudi ta lap truc mang dao trén co ciu chuyén dung.

Hinh 10.7a 1a mét loai co cau ga dao quay chuyén dung trén mdy
phay ndm ngang. Vo hop I dugc kep chat trén bo dan huéng thang ding
bang chém va cdc buléng. Chuyén dong quay tir truc chinh cia mdy duoc
truyén qua dudi ¢én 1, cap banh rang con 2 va 3 t6i truc mang dao 4. Phan
quay II c¢6 thé dugc gi dudi bat ky mot géc nao so véi mat phing nim
ngang bang phan tru khac do a.

Hinh 10.7b 1a mot loai dau dao quay trén mdy phay nim ngang. N6
duoc cdu tao gom vo hop c6 dinh I, phan quay trung gian II xung quanh truc
a - a va phan quay III xung quanh truc b - b va truc mang dao 3. Chuyén
dong quay clia mdy dugc truyén qua duéi con 1, cic banh rang con 4,5,6,7
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téi truc mang dao 3. Loai dau dao nay c6 thé gd dudi bat ky mot goc nao so

v6i mat phang nam ngang va thang ding (do cdc phan quay c6 thé quay
xung quanh hai truca-avab-b).

Truc mang dao cua hai loai dau dao trén day c6 16 con dé lap duoi
con cta dao ( trong trudng hop dudi con ciia dao nho nguodi ta phai 1ap thém
40 con trung gian). Cic dau quay loai nay dugc dung trong san xudt hang
loat nho, don chiéc va cho phép md rong kha nang cong nghé cua mdy phay
ngang.

Hinh 10.7¢ 1a mot loai dau dao c6 hai truc mang dao trén may phay
nam ngang. Loai ddu dao nay ciling dugc lap trén may giéng nhu hai loai
dau dao trén. Chuyén dong quay tir truc chinh clia may duoc truyén qua dudi
con 1, céc banh rang tru réi ti cac truc mang dao 2,3. Doi véi loai dau dao
nay, ngudi ta ¢6 thé thiét k€ nhiéu truc mang dao va ¢6 thé lap ching trén
mdy phay nam ngang cling nhu trén may phay dimg. St dung loai dau dao
nay cho phep thay th€ nhiéu mdy phay van nang va nang cao nang suat gia
cong.
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Hinh 10.7. Cur c4u g4 dao chuyén dung trén méy phay nam ngang.
a) dau dao quay co phan tru khac do: I. vd hép; Il. phan tru khac do.
b) dau dao quay van nang: 1. vd hdp; IIlIl. phan quay; 1. dudi con;
2. tryc trung gian; 3. truc mang dao, 4,5,6,7. banh rang cén.
¢) dédu dao c6 hai truc mang dao: 1. dudi cén; 2. truc mang dao.



Chuang 11.
THIET KE PO GA CHUYEN DUNG

11.1. Khai niém vé thiét ké do ga

Nha cong nghe thi€t k& quy trinh gia cong chi tiét dong thoi 1a nguvi
thi€l k€ cdc do gd chuyén ding cho quy trinh cong nghé dé. Trong san xuat
hang loat va hang khoi. khi thiét k& quy trinh cong nghé, nha cong nghé phai
lap cdc so d6 gi dat cho tat ci cdc nguvén cong. Vi tri ctia chi tigt gia cong trén
s0 d6 gd dat phai tring v6i vi tef clia 06 trén d6 gd khi gia cong trén mdy. Sau
khiap duoc cdc so d6 gd dat. nha cong ngh¢ phai ghi kich thude nguyén cong,
chiéu chuyén doéng clia dao hoic ca chi tiét, chiéu clia luong chay dao, ché do
cat. mdy sir dung, phuong va chiéu clia luc kep, ngodi ra con phai tinh thoi gian
tung chiéc cho timg nguyén cong. _

Nhu vay, so do gd dat i co 5o d€ thiét k& d6 gd chuyén diing cho mébi
nguyén cong.

11.2. Tai li¢u ban diu dé thiét ké dé ga

Tai liéu ban ddu d¢ thiét k& dé g4 bao gdm:

- Ban v& chi tiét vdi ddy du yéu cau k¥ thuat.

- Sa do gd dat cdc nguyén cong cén thiét k& dé ga.

- Quy trinh cong nghé gia cong chi tiét.

- S6 tay cong nghé ché tao mdy va s6 tay & atlas d6 ga.
- Thuy¢t minh ctia mdy ¢6 d6 gé duge thiét k€.

11.3. Trinh tu thiét ké dé ga

Khi thiét k& d6 gd nha cong ngh¢ phai thuc hién céc bude theo tudn ty
sau dav:

L. Nghi¢n ctu ban v& chi ti€t cing véi didu kién k¥ thuat va tinh
cong nghe trong két cau cia né.

2. Nghién ciru cong nghé gia cong chi tiét.
3. Nghién cttu so d6 gd dat cla nguyén cong can thiét k& dé g4
4. Nghién ciru mdy ma trén d6 dé ga s& dugc lap dat.

5. Dua ra mot vai phuong dn va so sdnh dé chon ra mot phuong 4n
161 uu.

6. Thiét k€ cdc co ciu clia d6 gd (phai tuan theo trinh t nhat dinh).
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11.4. Vi du thiét ké do ga khoan

Dudi day la mot vi du vé thi€t ké d6 ga khoan 16 trén chi tiét dang
cang (hinh 11.1).

Cic bé mat can gia cong: khoan 16 bac s6 4 & dau nho cla chi tiét:
khoan 16 s6 2 ¢ phan go 12 ctia chi tiét; khoan va tar6 16 s6108 g& s6 9 & dau
16n cua chi tiét.

Chuén dinh vi: 16 s6 8 c6 dudng kinh ®35 H8 dugc gia cong véi do
nham R;=20 pm va cdc mat dau 1,3 dugc gia cong v6i do nham R, = 40 pm.

Hinh 11.1. Giai doan déu cua thiét ké d6 g4 chuyén dung
1,3. céc mat déu; 2. 16 & phén go; 4. 16 bac & ddu nhé; 5,7. bac c6 dinh; 6,11. bac thay d6i: 8. I6 &
dau lon; 9,12. vdu (go); 10. 16 béc c6 ren; 13. chét dinh vi; 14. chét ty phu; 15. chét ty.

Trudc hét vé contour (bién dang) cua chi tiét & ciac mat chuan cin
thiét (chd y dé khong gian du 16n cho céc co cau dé g4). Contour cta chi tiét
gia cong can dugc thé hién bang nét manh hoac nét cham gach (------ ) dé cé
thé phan biét né 1 rang trong do ga.

Bao quanh contour clia chi tiét vé cdc chi tiét dan huéng ctia dé g4
(trong truong hop trén day cic bac dan la cdc bac thay déi 6,11, ching duoc
ga trong bac ¢6 dinh 7 va bac 5). Sau d6 vé chét dinh vi 13, chét ty 15 va
chot ty phu 14 (hinh 11.1c.d). Tiép theo V& cdc co ciu kep chat va cic co ciu
phu (hinh 11.2a,b). Cu6i cung la chon hinh dang, kich thudc, vat liu cua
cac chi tiét d6 gd va lap rdp tat ca cdc chi tiét d6 lén than d6 g4 (hinh
11.2c.,d).
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Ghi chu:

Nhin chung,
ban vé lap d6 ga can
dugc thé hién & ca
ba hinh chiéu véi ty
lé 1:1. Ngoai ra, doi
voi nhing d6 gé
phitc tap con phai
cat trich dé thé hién
nhiing co cau ma ¢
trén ban VvEé lap
khong thé thdy
duoc. Trén ban vé
lap can ghi diy du
yéu cau ky thuat cua
do ga.

Trén ban vé

lap can danh s6 tha

tu cac chi tiét (ghi
ro so luong va vat
lieu st dung). Cuobi
cung la v€ cdc chi
tiét cia d6 ga dé ché
tao (chi tiét hoa).
Sau khi ché tao
xong, d0 gd can
dugc kiém tra va gia
cong thu trén may.

b6 ga duge
xem la dat yéu cau
néu chi ti€t gia cong
dam bao duoc cac
yéu cau k¥ thuat ghi
trén ban vé (loai triur
anh hudng cta cac
yéu t6 cong nghé
khac).

Hinh 11.2. Giai doan cuéi cta thiét ké
dd ga chuyén dung.




Chuong 12.
TIEU CHUAN HOA VA VAN NANG HOA PO GA

12.1. Vai tré va y nghia cia tiéu chudn héa dé g4

Su phat trién cla cdc mdy cong cu thé hé¢ mdi phu thuoc rat nhién
vao trang bi cong nghé ma dac biet 13 cic dé gd.

Nén san xudt hién dat ngay nay luén luon tao ra nhing sdn pham mdi
hoan thién hon. Trong di¢u kién san xudt nhv vity, nhing trang bi cong nghg
(chi yéu 1a d6 gd) di dugce sit dung lau nay s& tro nén 16i thoi. DPE ché 1ao ra
cdc san phdm mdéi cdn phéi ¢6 nhitng dé gd mai. Tuy nhién, déi vdi nhiing
dd gd phitc tap thi thai gian chudn bi san xuat s& kéo dai va san pham duoc
che tao ra s& bi 15i thot. Do d6 cdn thiét phai ting “tinh trang hi” cla quy
trinh cong nghé trong di€u kién san xuat nho ciing nhy 16n nhim nang cao
nang suat lao dong va ha gid thanh sin pham. Diéu dé c6 nghia 1a phai tim
cich rit ngdn thoi gian vd ha gid thanh ché tao trang bi cong nghé ma dic
biét 1a cdc do ga chuyén ding. D€ giai quyét vin dé niy ngudi ta phai tiéu
chudn héa cic chi ti€t va cdc co cdu cla dé gd. Trong trudng hop nay sé
gidm dugc khoi lugng thiet k& dé gd, giam dugce ching loai d6 ga va tang
dugc s6 lugng cdc chi tiét gia cong cling chiing loai.

Cac chi tiét tieu chudn cia do gd c6 thé duge ché tao véi khéi luong
I6n. do d6 giam duge gia thanh va nang cao nang suat gia cong. Céc chi tiét
tiéu chuan ciia d6 gd ciing cé thé duoc 14y ra tit nhitng d6 gd da st dung va
sau khi c6 stra chita nhd (néu cdn) duge chuyén viao kho chifa. Trong trudng
hop cdn thiét cdc chi tiét tiéu chudn nay dugc 1ap lai v6i nhau dé tao thanh
nhitg dd g4 méi.

12.2. Cac giai doan tiéu chuin héa do ga

Tiéu chuan héa d6 g4 bao gém cic giai doan sau day:

L. Giai doan thd nhdt cha tiéu chudn héa d6 g4 13 tiéu chuan héa két
céu va kich thude cha ching. D6 tugng cia (iéu chudn héa 1a xdc dinh cic
kich thudc cia co cdu d6 gd, xac dinh kich thude khuon khé va kich thude
lap ghép, tiéu chudn héa cdc chi tiét nhu ren vit, céc chét, cic méi lap then
v...v, Xac dinh dung sai va ché do 1ap ghép.

2. Giai doan thit hai la tiéu chuan héa cdc chi tiét cia dé gd chuyen

ding nhu cdc chi tiét dinh vi,cdc co cau kep chat, than d6 g4, co ciu so dao
va cd cau phu.



3. Giai dogn thir ba 1a tiéu chudn héa cic co ciu sinh lue ela d6 gd
nhu cdc xilanh khi nén, xilanh dau thiy lyc. co ciiu kep chat bing tru truot
thanh rang va cdc co cau phu nhir co ciu phan do, co ciu gat v..v.

12.3. Cac phuong huéng van nang héa do g

C6 hai hudng van nang héa dé gd, dé I stt dung do gd van nang - Iip
ghép va dé ga van nang - diéu chinh.

12.3.1. Do gd van ndng - lip ghép

O chuong 1 chiing ta di nghién ctiu loai do gd nay. Trong chuong
nay chiing ta chi d¢ cap dén nhing chi 1i€ chinh ciia dd gd van nang - lip
ghép (hinh 12.1).

Dé tao ra
nhimg do6  gi
khic nhau, trén
cic chi tiét nguoi
ta gia cong cic
ranh chii T, cic
rinh doc, cic 16
tron va cic 16
ren. Cac riinh ¢hi
T duge gin cong
cich nhau

. 607" mm vai bé
rong 12 mm. Cic
rinh tron cé bé
rong 8 = 16 mm.

Cic  chi
1€t cua do gd van
nang - lap ghép
phai ¢6 dé chinh
xic, do bén va do
chéng mon cao.
Vit litn dé ché
tao cic chi tiét
chinh 1a thép hop
kim 12XH3A vo1 tham than va nhiét luyén dat do cimg HRC 60 - 64. Cic
chi tiet kep chat duge ch€ tao tir thép 38XA vi nhiét luyén dat do ciing
HRC 40 - 45. B61 véi cdc chi tiét dan huéng va cic chi tiét dinh vi ngudi ta
dung thép Y8A va Y10A v6i nhiét tuyén dat do ciing HRC 50 - 55. Con cdc
chi tiet khong quan trong khidc duge ché tao tir thép 45 (mo kep) va thép 20
{cic vong dém).

Hinh 12.1. Cac chi tiét chinh cta do ga van néng - 1ap ghép.
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Thuce t€ ing dung cdc d6 ga van nang - lap ghép cho thdy do mon cla
cdc chi tiét chinh trong mudi nam 12 0,01 mm.

Trong mot s6 truong hop khi lap céc chi tiét tiéu chuin dé tao thanh
do gd van nang - lap ghép , ngudi ta can phai ché tao thém mot s6 chi tiét
dac chung véi ty 1¢ khong vuot qua 1,5% téng s6 cdc chi tiét do gd. Thoi
gian dé tao ra mot d6 gd van nang - lap ghép nim trong khoang 2.5 + 5 gid.

Cong viéc lap ghép cdc chi tiét ticu chuin dé tao ra do ga
van nang - lap ghép doi hoi cong nhan phai c6 trinh do tay nghé cao. Néu dé
ga nay c6 kha nang dugc dung lai thi ngudi ta chup dnh dé ga & nhiéu vi tri
khac nhau va trén cac anh d6 c6 danh s6 céc chi tiét cia d6 ga. Nhu vay
thoi gian dé lap lai d6 g sé giam di rat nhiéu.

Sir dung d6 gd van nang - lap ghép cho phép giam thoi gian va gia
thanh chuan bi san xuat cho cdc san pham méi. D6 ga loai nay duge sit dung
rat thich hop trong diéu kién san xuat hang loat nho, noi ma sir dung cdc do
ga chuyén dung khong c6 hiéu qua kinh té cao.

Tuy nhién, d6 g4 van nang - lap ghép ¢6 nhugc diém la do cing vimg
thap va gid thanh ban dau cao (vi phai ché tao s6 lugng 16n chi tiét). Nguyén
nhan lam cho d¢ cing viing ctia d6 gd van nang - 1ap ghép giam 1a do bién
dang cla cdc chi ti€t chinh (80%) va bién dang tiép xic giita cic bé mat
(20%).

Ty lé sir dung d6 gd van nang - lap ghép cho cic nguyén cong duoc
x€p theo thit tu nhu sau: khoan (60%), phay (30%), tién (7%) va phan con lai
dugc dung cho nguyén cong mai va nguyén cong kiém tra.

D6 gd van nang - lap ghép dugc ding chi yéu trong cdc nha may ché .
tao mdy cong cy, ché tao mdy bom, ché tao may dét va ché tao thiét bi do
ludng.

Hinh 12.2 1a cdc vi du dé gd van nang - lap ghép diing dé khoan va
phay cdc chi ti€t dac chung.

4/ _— ,,

Hinh 12.2. C4c dé g4 van nang - I&p ghép:
218 a) d6 g khoan; b) dé g4 phay.



12.3.2. D6 ga van ndng - diéu chinh

Trong phan 1.1.4 clha chuong 1 da gi6i thieu vé do ga
van nang - diéu chinh. O phan ndy s& giéi thieu mot s6 do6 ga
van nang - diéu chinh dé phay va khoan.

Hinh 12.3 1a cdc vi du d6 gd van nang - diéu chinh véi co ciu kep
chat bang khi nén.

Ngoai
nguyén cong
phay, d6 ga van
nang - diéu chinh
tréen day con
dugc dung dé bao
va cho mot so
nguyeén cong
khic khi gia
cong cac chi tiét

c¢6 kich thudc Hinh 12.3. D6 g4 van nang - diéu chinh dé phay:
trung binh. Diéu a,b) cac phuong én kep chét chi tiét trén do gé:
chinh do gi va 1. mé tinh; 2,3. céc chi tiét thay doi; 4. ma dong.

kep chat chi tiét

gia cong dugc thuc hién bang cdc chi tiét thay doi 2 va 3. Céc chi tiét 2 va 3
duoc gd trén ma tinh 1 va ma dong 4. Dé ¢6 dinh céc chi tiét thay doi trén
cac ma tinh va dong, nguoi ta ding céc chét. Kep chat chi tiét gia cong dugc
thuc hién bang khi nén hoac bing tay. Hinh 12.3a,b 13 cic phuong dn kep
chat chi tiét trén d6 gd. Cdc chi ti€t nay duoc dinh vi trén chi tiét thay doi
(nhu hai phién ty), chét tru va chot tram. Choét tru va chét tram dugc lap dat
trén chi tiét thay déi. Trén céc chi tiét thay déi nguoi ta gia cong céc ranh
nam ngang va thang ding nham tang hé s6 ma sét giifa cac bé mat ti€p xuc.
Tuy theo hinh dang clia cdc chi tiét thay doi c6 thé ga duoc cdc chi tiét
phang va cdc chi tiét hinh tru.

Hinh 12.4 la cdc phuong dn diéu chinh khdc nhau (thay déi céc chi
ti€t dinh vi va kep chat) dé khoan céc 16 khac nhau.

Chi tiét thay doi la tam phang 7 (hinh 12.4a) dugc c6 dinh trén than
do gd bang hai chot 1 va duge kep chat bang cdc vit 2. Chi tiét gia cong 6
dugc dinh vi trén tim phang 7. Kep chat chi tiét gia cong 6 duoc thuc hién
bang chi tiét 3. Bac dan 4 dugc gé trén phién dan 5, khi phién dan 5 di xuéng
thi chi tiét 3 thuc hién viéc kep chat chi tiét gia cong.

Trén hinh 12.4b chi tiét thay do6i 1a khoi V dé dinh vi chi tiét gia
cong hinh tru 1. D€ han ché bac tu do tinh tién doc truc, nguoi ta lap thém ci
ty dicu chinh 4. Kep chat chi tiét gia cong 1 duoc thuc hién bang chi tiét 2.
Bac 3 va cdc chi tiét kep chat 2 dugc g4 trén phién dan.
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Hinh 12.4. Céc phuong an diéu chinh trén dé ga khoan:
a) chi tiét thay doi la tm phang: 1. chét; 2. vit; 3. chi tiét kep chat;
4. bac dan; 5. phién dan; 6. chi tiét gia cong; 7. tim phang.
b) chi tiét thay d6i I khéi V: 1. chi tiét gia cong; 2. chi tiét kep chdt;
3. bac dan; 4. cir diéu chinh.
c) chi tiét thay doi la phién ty: 1. chét chdng xoay; 2. chi tiét gia cong;
3. bac dan; 4. vau kep; 5. phién ty

Hinh 12.4c 1a d6 gd khoan 16 trén chi tiét dang cang 2. Chi tiét thay
déi trong ttrudng hop nay la phién ty 5 va chét chong xoay 1. Kep chat chi
ti€t gia cong 2 dugce thuc hién bang cdc vau kep 4 khi phién dan di xuéng (ba
vau kep 4 va bac 3 dugc lap trén phién dan). Cdc vau kep nay dugc lap cich
nhau 120"

Cic chi tiét thay déi ¢6 thé dugc lap trén d6 ga van nang - lap ghép
dé diéu chinh nhanh d6 ga khi can thyc hién nhiéu nguyén cong khac nhau.
Nhu vay, 6 day xudt hién nguyén tac hgp nhat cua hai loai do ga: do ga
van nang - lap ghép va d6 ga van nang - diéu chinh. Su hgp nhat nay c6 y
nghia quan trong trong san xudt hang loat nho va hang loat vira.

12.4. Do ga gia cong nhom

Trong san xudt ngudi ta st dung rong rdi nhiéu d6 ga t6 hop dé ga
dat nhicu chi tiét cung lic khi thuc hién viéc gia cong nhom (cdc chi tiét gia
cong c¢6 hinh dang va kich thude khidc nhau). Do ga loai nay thuong dugc su
dung dé khoan, phay, mai phang va cdc nguyén cong gia cong co khéc.

Hinh 12.5 1a mot loai d6 g gia cong nhom.

Trén ban quay 4 cia mdy phay ding (hinh 12.5a) nguoi ta lap cac do6
gd 1,2.3, trén cdc do gd nay c6 cac chi tiét gia cong véi hinh dang va kich
thudc khdac nhau. Cong nhan dimg mdy gd cédc chi tiét trén cdc do ga theo
mot trinh tu da dugc xac dinh va thdo cdc chi tiét ra khoi do ga tai vi tri ban
dau (vi tri ga cdc chi tiét).

Hinh 12.5b Ia d6 g nhiéu vi tri dé gia cong cac mat dau cua céc chi
tiet 1 va 2.

220



Hinh 12.5. D6 ga gia céng nhom.
a) d6 g4 trén ban quay: 1,2,3. cac do ga; 4. ban quay.
b) dé gé nhiéu vi tri: 1,2. chi tiét gia cong.

D¢ gia cong nhém, ngudi ta con dung cdc dé ga t6 hgp ¢ cdc chi tiét
thay déi. Trong trudng hop nay viéc dinh vi va kep chat céc chi tiét gia cong
¢6 hinh dang va kich thudc khdc nhau dugc thuc hién nho céc chi tiét thay
doi.

Hinh 12.6 1a so d6 cua do ga khoan 16 trén cdc chi tiét c6 duong kinh
khac nhau. Khi khoan 16 trén chi tiét 16n dung chi ti€t 1 (hinh 12.6a), con
khi khoan 16 trén chi tiét nho dung vong dém 2 (hinh 12.6b).
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Hinh 12.6. So dé cta dé ga khoan 16 trén cac chi tiét
¢6 hinh dang va kich thuae khéc nhau.
a) khoan I6 trén chi tiét Ion: 1. chi tiét dém;
b) khoan 14 trén chi tiétnhd: 2. vong dém;
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Chuong 13,
PAC PIEM CUA CHE TAO VA KIEM TRA PO GA

13.1. Pac diém ciia ché tao do ga

Che tao do gd duge thuc hién biang nhidu phuong phdp khic nhau.
Cdc d6 gd van nang duge ché tao véi 56 lugng 16n dé trang bi cho cic may
dang hoat dong va cic mdy s& duoc sir dung trong tuong lai.

Nhiéu d6 g van nang di duoc tiéu chudn héa nhu cdc mam cap ba
chau, bon chau, cdc d¢ phang va cdc co ciu khic. Ché tac cac d6 ga nay
duge tap trung & cic nha mdy chuyén mon héa hodc trong cdc phan xudng
riéng cua cdc nha mdy ché tao dung cu va duge thuc hién theo nguvén tic
san xuat hing loat 1dn va hang khoi.

Cic d6 gd ticu chudn héa cling dugc ché tao theo nguyén tic nay.

Cic do ga chuyén dung duge ché tao véi so luong nho hoac don
chi€c trong cdc phan xudng dung cu clia cic nha mdy ché tao may (d€ dap
tng nhu cdu cy th¢) hoac trong cdc nha mdy ché tao may cong cuy (dé trang
bi cho cic mdy cong cu chuyén dung). Ché tao cdc d6 gd chuyén ding
mang dic tinh cua san xuat don chiéc.

Neéu st dung rong rdi cdc chi tiét tieu chuan thi ché tao cac d6 gd
chuyén ding ¢6 thé duoge 16 chiic theo nguyen tic san xuit hang loat & cic
nha mdy chuyén mon héa. Chuyén mon héa san xuat va kha ning s dung
thi€t bi chuyén diing cho phép ché tao cdc do gd trong thdi gian ngan nhat |
VoI giia thanh ha nhat,

Phoi cho cde chi tiét cuia d6 gd chuyén diing duoc ché tao bang nhiéu
phuong phap trong san xuit don chiée nhue:

- Phor duc trong khuon cét v6i mau bing gé.

- Phoi rén tu do.

- Phot thanh.

- Phéi han.

Céc chi ti€t cha do gd chuyén ding rat da dang. d6 chinh xdc cua
ching thong thuong phai dat cap 2 - 3, vi vay qud trinh gia cong cg phat
duc thye hign nhé cong nhan ¢é trinh do tay nghé cao. Gia cong cic chi tiét
tieu chuan dugc thuc hién theo loat trén may da duge diéu chinh sin.

Gia cong cdc hé 16 ¢6 toa do chinh xdc (nhur than dé ga khoan va do
gi doa, cdc phién dan, cdc co cdu phan do v...v) ¢é nhing nét dic thi 1iéng.
Neu dung sai khoang cdch giita cic 16 ¢6 tri s6 bé thi gia cong bang phirong
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phap lay dau sé khong dat yéu cau. Trong truong hgp nay dé dat do chinh
xdc can thiét phai sir dung may doa toa do.

Tuy nhién, khi gia cong s6 hong it chi tiét trén mdy doa toa do thi
hiéu qua kinh t&€ khong cao. Do d6, ¢ nhicu nha mdy nguoi ta tim phuong
phdp gia cong don gian trén cic mdy van nang thong thuong. Vi du, tién 16
theo bac mau duoc ti€én hanh trén cic mady tién, may doa ngang hoac may
phay ding.

Hinh 13.1 1a vi du gia cong hé 16 chinh xdc trén mdy tién.
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Hinh 13.1. So dé g4 dat cac bac méu a) va ra v tri cda chi tiét bang dong hé so b).
1. bac mdu; 2. cir do; 3. chi tiét gia cong; 4. vit.
Vi tri cua cdc tam 16 trén chi ti€t 3 dugc 1dy dau bang phuong phap
thong thuong. Duong kinh 16 phai nh6 hon dudng kinh can tién. Dung céc
vit 4 dé lap cdc bac mau 1, giita cdc bac dat cir do 2 (hinh 13.1a).

- Kich thudc / cta cit do 2 duge xdc dinh dé dang khi biét khoang cédch
gitta cdc 16 L. va ban kinh r cta bac. Chi tiét gia cong ciing véi cdc bac mau
dugc gd Ién mam cap (co thé 1a mam cap 4 chau) cta mdy tién va ra cho tam
ciia moOt bac miu nao do tring véi tam quay cta truc chinh (hinh 13.1b). Khi
Ga ra xong (bang déng héd so) thdo bac mau 1 (cung vit kep 4) ra va tién
hanh tién 16 dé¢ dat kich thudc yéu cdu. Nhu vay, tam cua 16 gia cong sé
trung véi tam ctia bac méau. Cling lam tuong tu s€ gia cong duge cac 1o con
lai. Do chinh xac khoang cdch gitia cdc 16 6 thé dat 0,01 mm.

Hinh 13.2 12 so d6 gia cong 16 trén may tién bang phuong phédp don
gian hon khong can phai lay diu so bo.

Chi i€t gia cong 1 (hinh 13.2a) duoc kep chat trén mam cap cia may
tién bang cdc mo kep 2. Vi tri chinh xdc cta chi tiét 1 dat duge nho ke ga 3
va cac cit do 4. Céc kich thude A va B (tir ke ga téi tam chi ti€t gia cong)
duogc xac dinh bang phuong phédp do. Cac kich thudce /, va [, cta céac cir do,
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dé dam bdo céc kich thudc gia cong L,va L,,duoc xdc dinh theo cic cong
thic sau day:

(13.1)
(13.2)

_ Hinh 13.2. So d6 tién I6 chinh xac trén méy tién,
a) tién Io phia trén: 1. chi tiét gia cong; 2. mé kep; 3. ke gé; 4. cir do.
b) tién 15 phia dudi.

Khi gia cong cdc 16 khédc ciing lam tuong tu nhu trén. Véi phuong
phdp gia cong nay can phai ghi rd toa do cua cic 16 gia cong (tinh tir mat
chuan cua chi tiét).

DE giam anh hudng ctia bién dang dan héi t6i do chinh xdc gia cong
nén cat lam nhiéu bude véi lugng du nhod nhat & budc cudi clung.

Lap rdp d6 ga chuyén ding dugc thuc hién bang cac nguyén cong
€40 stra va gia cong tai ché. Trong qud trinh lip rip ngudi ta phai di¢u chinh
chinh xdc vi tri tuong quan cta cdc bo phan do ga. Vi tri chinh xdc cla cic
co cau dé gd phdi duge ¢6 dinh bang cic chot dinh vi. Cic méi lap ¢6 dinh
¢6 thé dugc thuc hién biang phuong phép han hoac bang dén keo.

D¢ nang cao do chinh xdc clia d6 gd ngudi ta thuong gia cong lai
déng thoi nhiéu chi tiét ciing liic sau khi lap rap. Vi du, dé€ dam bio do déng
tam cua cdc 16 ngudi ta doa lai chiing trong mot 1an ga dat. Cic mat lam viéc
cua cdc co cau dinh vi thudng duge mai lai sau khi da dugc c6 dinh trén do

;
o
ga.

Khi lap rdp d6 ga ciing can chi ¥ t6i do chinh xdc clia cdc chi tiét
dinh vi d6 ga trén mdy.
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13.2. Nghiém thu va kiém tra dinh ky do ga trong qu4 trinh sir
dung

D6 gd sau khi ché tao phai duge kiém tra can than truée khi dua vao
str dung. Kiém tra d6 gd phdi dugc tién hanh déng bo tat ca cic khau nhu:
quan sit bé ngoai, kiém tra xem d6 gd ¢6 lam viée chinh xdc khong (di
chuyén phai nhe nhang, khong bi ket. khong ¢ khe hd 16n v...v), kiém tra
hoat dong cua cdc co ciu (dinh vi, kep chat, phan d& v...v) va kiém tra do
chinh xdc cua chi ti¢t duge gia cong trén do g4 dé.

Ki¢m tra d6 chinh xdc ché o cla dé gi gia cong vi lap rap dugc
thue hién bang ba phuong phdp sau day:

- Kiém tra tryc tiép cic kich thudc clia d6 ga.

- Gia cong thir mot s6 chi tiét (hoac Mp rdp thit mot s6 co ciu) réi
ki€m tra chat luong clia cdc san pham do6 bang cic dung cu do van nang, cdc
calip hoac cdc dé gd kiém tra. :

- Diing cdc chi tiét mau dé kiém tra.

Phuong phdp kiém tra thi nhat duoce thuc hién bang cdc dung cu do
van nang. Phuong phdp nay rat phic tap va doi héi cdn bo kiém tra phai c¢6
trinh d6 tay nghé cao.

Phuong phdp kiém tra thd hai rat thuan tién trong thuc t€ san xuds
nhung ¢ nhuge di€ém 1a phai mat mot s6 chi tiét cat thix.

Ban chal cua phuong phdp kiem tra thit ba la ding mét chi tiét miu
dé xdc dinh do chinh xdc cia dé g.

Hinh 13.3 la so d6 kiém tra kich thuéc H cia d6 ga doa.

Ga chi tiét mau c6 kich
thuéc H chinh xdc 1én dé gd va Ne

dung moét truc gd tudn qua hai bac . B ] .
dan hudng va 16 caa chi tiét mau. ¥ ——f e
Néu khi ché tao d6 gd, khoang cich - x ’

tir mit ciia phién ty 16i tam cdc bac iy L] 5
dan khong biang kich thuée H cia l__) Ll
chi ti€t mau thi truc gd s& khong .

luon qua dwoe chi ti€t miu. Hinh 13.3. So d6 kiém tra do gé doa bang chi

Trong qua trinh sit dung dé tistmau.
gd phai duge kiém tra dinh ky. Trong sdn xudt hang loat, d6 ga dugc théo
khoi mdy theo dinh ky va duoc chuyén vao kho chira hodc duogc xép gon tai
cho tam viée. Sau d6 ngudi ta tién hanh kiém tra do chinh xdc ciia d6 ga.

Trong san xudt hang khéi, do gd duoc kiém tra truc tiép trén may vao
thai gian dimg mdy giira hai ca lam viec. O day phuong phdp kiém tra thich
hop nhat 1a kiém tra theo chi tiét méu.
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G céc nha mdy 16n kiém tra dinh ky dé gd duge thuc hién bdng mot
nhém cén bo thudc phong kiém tra chat lugng cha nhd may. K&t qua kiém
tra dugc ghi trén bang theo di. Dua theo két qud nay nguoi ta tién hanh sira
chita dinh k¥ v thay thé cdc chi tiét bi mon qua giéi han cho phép.

D6 g4 kiém tra ciing duge kiém tra trude khi dua vao sir dung (kiém
tra dé nghiém thu) va kiém tra dinh k¥ trong qud trinh st dung.

Khi nghiém thu d6 gd kiém tra ngudi ta ding né va dung cu do van
nang dé kiém tra ciing mot chi tict gm cong roi so qanh cic két qua do véi

nhau. Sau dé ngudi ta phan tich sai s6 va xdc dinh d6 6n dinh khi lam viéc
ctia d6 ga kiém tra.

Trong trudng hop do gi kiém tra duge chip nhén, ngudi ta 1ap phicu
xdc nhéan chat luong, tai liéu sir dung va phi€u kiém tra dinh k§.

Kiém tra dinh k¥ cdc dé ga kiém tra trong qua trinh str dung duoc
thuc hién do cic cdn b cta phong kiém tra chat lugng cha nha mdy. Khi
kiém tra d6 gd ngucn ta dung cac dung cu do van nang va ¢dc chi tiét mau.
Cic chi tiét mau con duge diing dé diéu chinh dinh k¥ cdc dé ga kiém tra ¢é
trang bi co cdu do chi thi nhy dong h6 so hoac thude do milimet. Ban than
cdc chi tiét mau cing dugc kiém tra dinh ky tai phong kiém tra chat lugng
san pham hoic phong thi nghiém trung tam ctia nha mdy.
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Chuong 14,
HIEU QUA KINH TE CUA PO GA

14.1. Phan tich hiéu qua kinh t€ ciia do g

Hiéu qua kinh t€ cua d6 g4 duge xdc dinh bing cdch so sdnh chi phi
hang nidm véi hiéu qua kinh t€ hang nam cho céc phuong 4n gia cong chi
tiét. Chi phi hang nam bao gém cdc khoan: chi phi khau hao va cdc chi phi
cho che tao va sit dung d6 gd. Hiéu qua hang nam dat dugc nhd gidm khéi
luong lao dong dé ché tao chi tiét, nghia 1a giam chi phi tién lvong cia cong
nhdn va gidm céc chi phi ctia phén xuéng.

Str dung d6 gé chi ¢6 lgi khi hiéu qua kinh t& hang nam 16n hon chi
phi hang nam (do st dung dé gd). Hiéu qua kinh t€ ctia d6 ga cling dugc xdc
dinh bang thdi gian hoan vén, ¢6 nghia la trong khoang thoi gian nao dé chi
phi cho d6 g4 s& dugc hoan lai do giam gid thanh gia cong chi tiét.

Tuy nhién, cling can nhé ring trong mot s& truong hop dé dat do
chinh xdc cao cua chi tiét gia cong ngudi ta sir dung d6 ga ma khong cén
tinh dén hiéu qua kinh & cha né.

Khi tinh todn hiéu qua kinh & cdn phai so sdnh céc phuong phap dé
ga khdc nhau. Gid str, chi phi che: dung cu, khau hao may, dién, nudc cla dé
gd la nhu nhau thi gid thanh gia cong d¢ so sanh hai phuong dn (st dung hai
d6 ga khdc nhau) duge xdc dinh theo cic cong thirc sau:

C;,=La(1+-i)+s—“(l+ﬁ_]+§& (14.1)

100 A 100 7y

ch:Lh(1+—i)+S_h(1_+-"—)+S—” (14.2)
100 n\i 100 "

O day:
S,- gid thanh ché tao d4 ga theo phuong 4n a (déng);
S- gid thanh ché tao d6 gd theo phuong 4n b {dong);
C,- chi phi gia cong khi sit dung d6 g theo phuong 4n a (dong);
Ci- chi phi gia cong khi st dung dé gd theo phuong 4n b (déng);

L,- chi phi tién lrong (cho mot chi tiét gia cong) ctia phuong
dn a (déng);

L,- chi phi tién luong (cho mot chi tiét gia cong) clia phuong
an b (déng);
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z- ty 1€ phén trim cha chi phi phan xuong so véi tién luong (% ).
g- ty 1¢ phan tram cta chi phi cho sia chita. diéu chinh dé ga
s0 v gid thanh cla do ga (%):
i- thdi gian hoan von cia dé gd (nam);
n- san lugng hang nam cua chi ti€t gia cong (s6 luong chi
ti€t);
S va'S,- chi phi cho thiét k& dé gd theo phuong 4n a va b
(dong);
~ n’-s0 luong chi tiét dugc gia cong trén do gd trong thoi gian
cén thiét dé on dinh san pham.
Trong thuc t€S va S, di ducc thanh todn trude khi bat du sin xuat,
do do khi so sdnh hiéu qua kinh € cua d6 gd theo cdc phuong an a va b ¢é
thé ldy S = S, = 0. Vi vay s6 luong chi tiét n ma theo d6 c& hai phuong an

sir dung do gd ¢6 hiéu qua kinh t€ nhu nhau duge xdc dinh theo cong thic
sau day (khi giat hai phuong trinh 14.1 va 14.2):

n= : (14.3)

Neéu san lrong hang nam cta chi (i¢t 16n hon 56 lwong chi tict dugc
tinh theo cong thidc (14.3) thi hiéu qua Kinh t€ sé cao hon néu su dung do gd
phttc tap va nguoc lai (hinh 14.1).

Theo so dé trén hinh 14.1 ¢

thi diém K la diém ma theo hai
phuong dn dé ga c¢6 gid thanh nhu \
nhau (s6 luong chi tiél gia cong \\ lg
n = 1800). Nhu viy , néu n > 1800 ga‘ :
thi nén chon phuong an a (phuong b \
in d6 gd phic tap) con né€u " T~
n < 1800 thi nén chon p_hmmg an b .5 "
{phuong dn do ga don gian). 000 2000 3000
Dé xac dinh s6 luong chi  Hinh 14.1. 06 thy thay d6i gia thanh C phu
1i€t n phai biét S, va S,. Gid tri cla thuoc vao 6 higng chi tiét

]} " , - _ . . . - . k3 3 - rh
S (S, hodc S,) ¢6 thé dugc xéc dinh C,- chi phi gia céng khi st dung dd g4 theo

' ¥ phirang én a;
theo cong thic sau: C,- Chi phi gia cong khi str dung dé ga theo
S=C,K (14.4) phirang &n b,
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O day:
S- gia thanh ché tao d6 gé (dong);
K- s6 luong chi tiét clia d6 g4;

C,- hé s6 phu thudc vio do phic tap cua dé ga (d6 gd don
gian: C, = 15: d6 g4 trung binh: C, = 30; d6 gd phiic tap: C, = 45).

Gid tri / trong cong thite (14.3) duoc 18y bang s6 nam st dung d6 gd
dé gia cong sO luong chi tiét n. BGi vGi d6 gd don gian va trung binh:
{ = 2 + 3 nam, con d6i vét do ga phic tap: 1 =4 + 5 nam. Gid tri q = 20%
{cong thirc 14.3).

Pé xdc dinh L can phai biét thdi gian timg chiéc T, cha nguyén cong
stt dung d6 gd va chi phi tién luong trong mét phit A. Nhu vy, L duge xdc
dinh theo cong thie sau:

L=T,A - (14.5)

Céc gia tri T, va A phu thudc vao chat lugng cia dé ga. Khi sit dung
d6 gd 6t T, vdi A gidm nh& giam thdi gian co ban va thdi gian phu, déng
thdi cat thien duge diéu kién 1am viéc clia cong nhan.

Tinh s& lugng chi tiét n theo cong thitc (14.3) can duge thuc hién véi
didukien: S, > S, v L, > L_hoac S, > S, va L, > L,. Vi cdc diéu kién khac
(S,>S,val, >L,hoac S, > S, va L, >L,) can sir dung d6 ga theo phuong
dn b hoac a cho moi gia tri ctia n (d€ cho gi4 tri n > 0) theo cong thic (14.3).

14.2. Gia thanh cua quy trinh cong nghé

Viéc st dung d6 gd doi héi phai thay déi quy trinh céng nghé, do dé
¢6 mét $6 nguyén cong hodc 1a phai thay doi hodc 13 khong con t6n tai.
Trong trudng hop ndy ¢6 thé so sdnh gid thanh gia cong co cla chi tiét (phu
thudc vao do gd) khong phai theo cic nguyén cong riéng biét ma theo céic
guy trinh cong nghé.

Gid thanh gia céng cd cua chi tiét theo hai phuong an quy trinh cong
nghé duogc xdc dinh theo cdc cong thitc sau day:

C,:EL[1+ é )+ 5, (L a j (14.6)
100 n \i 100
CZ:ZL(H z ]+ F (1+ ul ) (14.7)
100 n \i 100 -

Cédc chi 86 1,2 ting véi cdc phuong an 1 va 2 clia quy trinh cong
nghé, con cdc ky hiéu khic ciing dugc xdac dinh nhu cic ky hiéu trong cic
cong thie (14.1)n va (14.2). Néu trong cdc quy trinh cong nghé dua ra so
sanh ¢6 st dung cdc mdy gia cong khdc nhau (vi du, may doa ngang dugc
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thay bing may khoan diing) thi phai tinh gid thanh gia cong trong mot phit
cha timg may A va nhu vay cdc cong thic (14.6), (14.7) s& duge vier dudi
dang:
z5
C,=LT A, [1 + 3—] + 3T A, —‘(l + -f’i-] (14.8)
100 by 100

!
S, (1
C,= lec.Am{l + i) +ZT A, , 2 [T + i] (14.9)
100 n \i 100

O day:

A, A,,- gia thanh gia céng trong mot phit cia may tuong
{ing phuong én | va phuong dn 2.

14.3.Vi du tinh hiéu qua kinh té¢ coa db ga

Xét vi du tinh s6 lugng chi tiét n d€ chon phuong dn d6 gd thich hgp.
Gia str ¢4 hai d6 ga (hai phuong dn).

- Phuong dn a: L, = 0,21 déng vi S, = 1.960.000 déng.

- Phuong dn b: L, = 0,308 dong va S, = 1.260.000 dong.

- Cac gia tri: z = 300%; q = 20%; t = 2.

- San Iugng chi ti¢t gia cong hang nam: N = 20.000 chi tiét.

Theo cong thide (14.3) xdc dinh s8 lugng chi tiét n ma theo dé ca hai
phuong dn (hai d6 gd) ¢6 hiéu qua kinh € nhu nhau:

(s, —s)[l + —9---) (1.260.000 - 1.960.000)( Ly 2-()-}
“Ai100) 2 100

L_ L 1 } 0,21 0,308 1 2 -
( a h

100

n= =1250 chi

et

Ta thdy: san lugng hing nam N >> n, do dé phuong dn téi uu la si
dung d6 ga phiic tap (phuong dn a).
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Chuong 15
PO GA TREN MAY CNC

15.1. Yéu cau doi véi do ga trén may CNC
D6 gd trén mdy CNC cén dép tng dugc cdc yéu ciu sau day:

1. D6 gd can dam bao md& rong kha ning cong nghé dé gia cong
cdc chi ti€t 4, 5 toa do trén mdy 3 toa do. Ta xét kha nang nay bing vi du
trén hinh 15.1a.

Hinh 15.1a la d6 gé di€u chinh trén mdy phay CNC.

Hinh 15.1. Cac phuong én lap dat dé ga trén may phay CNC
1, 8 — than d6 ga; 2- co c4u truyén dong, 3, 9 — ban quay;4- dung cu cat;
5, 10 — phoi; 6- d6 ga; 7- truc ndm ngang; 11- ét6 diéu chinh; 12- truc.

Trén than 1 ¢6 lap ban quay phan do 3 véi co cdu truyén dong 2.
Phoi 5 dugc gd trén d6 ga 6, d6 ga 6 duoc lap trén ban quay phan do 3.
Phéan quay cua do6 ga cé kha nang quay xung quanh truc nam ngang 7. St
dung d6 ga nay cho phép gia cong chi tiét mat cdu trén may phay CNC ba
truc bang dao 4.
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Hinh 15.1b & d6 gd diéu chinh trén mdy phay CNC thing ding.
D6 gd diéu chinh ndy c6 cau tao gém hai d6 géd: ban quay 9 v éto diéu
chinh 1. Than 8 clia d6 gd quay xung quanh truc 12. Ban quay dugc diéu
khi€n bing he théng diéu khién s6 CNC. Eté duoc diéu chinh bing tay.
Nho sur dung d6 gd nay ma mdy phay ba toa do ¢6 thé gia cong dugce chi
ti¢t phic tap 10. D6i véi chi tiél phiic tap nay théng thudng phai diing
mdy phay nam toa do.

2. D6 gd phai dam bao viéc dinh vi hoin chinh chi tiét, ¢6 nghia I3
phai han ché€ duge tdt ca 6 bac tu do.

3. D6 gd phai dugc dinh vi chinh x4c trén mdy so vdi diém chudn
cua mdy.

4. D6 gd phdi dam bao cho dao ti€n vho viing gia cong mot cdch
thuan loi nhat trong mot 14n gd dat chi tiét.

5. D6 gd phai giam dugc thai gian g4 dat va thdo chi tiét nho cic
c0 cdu co khi va tr déng hoa.

6. D6 gd dicu chinh trén mdy CNC cin duge ding dé gia cong
nhiéu chiing loai chi tiét khic nhau.

15.2. Sir dung hiéu qua dé ga trén may CNC

D61 v6i cdc may CNC ngudi ta st dung céc d6 gd van nang — lip
ghép tir cdc chi tiét di duge ché tao sdn tir trudc.

Hinh 15.2a 12 d6 gd dang van ning - khong hiéu chinh ding cho
cdc mdy CNC. D6 gd ¢6 cdlu tao gém tdm dé 4, trén d6 c6 lap tru 3, tén |
tru 3 ¢6 lap cdc mam cip ba chdu 2. Cic chiu kep 5 ¢6 thé thay ddi khi
- thay déi phoi 1. Nhu vay, dé gd loai nay dugc sit dung rét cé hiéu qua
trong san xu4t don chiéc va hang loat nho.

Hinh 15.2b 1a d6 gd dang thdo - lap, né ¢6 cau tao gom: tdm de 9,
phi€n 10, mo kep 7, chét ty 12, tam 16t 8 ¢ tic dung ¢6 dinh vi tri cla
phoi (chi ti€t) 6 va tdm chan 11 ¢6 tac dung c8 dinh vi tri ¢cha phién 10.
D6 gé loai ndy duge sl dung c6 hi¢u qua trong san xuit hang loat viva va
hang loat i6n. Chu ky trang bi dé gd loat ndy cho céc nguyén cong bao
gom cic khau: thict ke, ché tao cdc chi tiét va ldp rap dé gi.

Hinh 15-2¢ la d6 gd dang di¢u chinh chuyén dung ¢é kha nang
dinh vi va kep chat cdc phoi (chi tiét) 15 cung loai véi cdc kich thudc
khdc nhau. K&t cdu ctia d6 gd loai ndy gém co cdu t6 hop chuyén ding 13
va cde chi tiét thay thé 14. D6 g4 loai nay duoc sir dung c6 hiéu qua trong
san xudt hang loat Ién vi trong gia cong nhém. Chu ky trang bi d6 ga loai
nay cho cdc nguyén cong bao gém: thiét ké, ché tao va 1ip dat cdc chi tist
trén co cau té hap.
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Hinh 15.2d la d6 gd dang van ning - diéu chinh dugc sir dung trén
mdy CNC trong trudng hop khi phan co s& clia dé g4 c6 dinh, con phin
di€u chinh thay d6i tuy thudc vio phoi 16 va 17.

d)

Hinh 15-2. Cac1oai d6 ga khac nhau ding trén may CNC
1, 6, 15, 16, 17- phéi; 2- mam cap ba chéu; 3- tru dung; 4, 9- tdm dé:
5- chdu kep; 7- mé kep; 8- tdm Iot; 10- phién; 11- t&m chan; 12- chét ty;
13- ca cdu t6 hop; 14- chi tiét thay thé.

15.3. Ga dat do ga trén may CNC

Dic diém chinh cla nguyén cong nay la dinh vi chinh xdc dé g
trén ban mdy, déng thdi c6 kha nang thay ddi nhanh dé gi. Dac diém nay
cho phép gidm thai gian chuin bj — két thic clia nguyén cong (mot phén
cua thoi gian nay la thay doi d6 gd) boi vi dé ga khong can phai hiéu
chinh lai trén ban may.

Dé dinh vi chinh xdc, d6 gd phai c6 co cdu dinh vi tuong tng véi
ché lap ghép clia ban mdy. D6 gd duge dinh vi trén ban mdy bing then
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dan huéng 1(hinh 15.3a). Néu trén ban mdy c6 cdc ranh doc va 16 trung
tim thi d6 gd dugc dinh vi bing chét tru 3 theo 16 va chét 2 theo ranh doc
(hinh 15.3b). Khi trén ban mdy chi ¢6 céc ranh doc thi dé g duoc dinh vi
theo ranh bang hai then din huéng. Trong truong hop nay dé ga chua
duge dinh vi chinh xdc, bdi vi né méi chi dugc han ché 5 bac tu do (con
mot bac ty do dich chuyén doc theo ranh ban mdy chua dugc han ché).
Dé han ché bac tw do ndy cén ¢6 them chét ty trén ban mdy chia dé ga.

Do gd ciing c6 thé dugc dinh vi theo hai mat phing nhd thude géc
4 dugc gd va kep chat trong ranh doc clia ban mdy (hinh 15.3¢).
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Hinh 15.3. So dé dinh vi dé ga trén ban may CNC.
a) then dan hudng theo ranh doc va ranh ngang; b) chét dinh vj theo 16 va
theo ranh doc; c) thudc goc theo ranh doc cia ban may; d) dinh vi theo cit 13p trén dé
dé ga; e) dinh vi theo tdm va then; g) dinh vj theo td&m chén kich thudc; h) dinh vi bdng
ba chét trong 16; i) dinh vi bdng cac tdm chén kich thudc; k) dinh vi bdng ba chét.
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Khi chi dinh vi d6 gd theo rinh doc cta ban mdy thi vi tri ctia
dung cu 5 duge xdc dinh theo cit so dao 7 va miéng cin 6 (hinh [5.3d).

Khi gd dit d6 gd trén tdm vé tinh 8 ¢6 tam chan ngang 10 va tdm
chan doc 11, d6 gd 9 s& duoc dinh vi theo t&m 11 va then 12 (hinh 15.3e).
Dinh vi d6 g4 14 (hinh 15.3h) c6 thé duoc thuc hién trén 1dm vé tinh 12
(tdm di chuyén ) theo rinh chit T trén bin mdy nhd cdc then dan hudng
(Iap trén d&€ do gd) va theo hudng doc ban mdy nhd tdm dinh kich thurdc
IS dugc ty vao tim chin mat ddu 16. Dinh vi d6 gd 18 trén tdm v¢ tinh 17
€0 céc 16 lap ba chét 19 duoc thé hién trén hinh 15.3h.

Hinh 15.3i 12 d6 gd 21 duge dinh vi trén t4m vé tinh 20 ¢6 cic 16
nhd cdc tdm dinh kich thude 24 gd t¥ vio cdc tam 22 va 23.

Hinh 15.3k ta d6 gd duge dinh vi trén tdm vé tinh 25 ¢6 cdc rinh
cht T va 16 nho cée chét 27 1ap vao 16 va hai chét 29 ga trén tam chan
mit dau 28.

Khi g4 dat d6 g trén mdy CNC thudng xudt hién sai s6 b6 sung.
Trong trudng hop nay cin tinh sai s6 ¢, cia ban than tim vé tinh. Sai s6 £,
bao goém:

€, - sai s& ché tao tadm vé tinh.

€, - sal s6 mon bé mat clia tim vé tinh.

€y - $ai 86 gd dat tdm v¢ tinh trén ban may.

€,= yel+el+el (15.1)

Sai 86 gd dat tdm v¢ tinh trén ban mdy e, duge tinh theo cong

thic:
€, = y &) +ef +5? (15.2)
o day: e, - sai s6 dinh vi clia tdm vé tinh trén ban may;
€5 - 5al $0 kep chat tdm vé tinh.
15.4. Két cdu cua dd ga trén miay CNC
Hinh 15.4 14 t6 hgp cdc tdm v¢ tinh va cdc vi du vé& dd gi trén may
CNC.

T6 hgp céc tdm vé tinh (hinh 15.4a) ¢6 cdu tao gém cac tdm co s&
2, trén cdc 1&m ndy c6 gd cdce thudc géc nhidu 16 1udi toa do 1. Trén céc
thudc goc c6 cdc 16 ren dé kep chat cdc chi tiét thay déi clia d6 gd va dé
Kep chat phoi (xem mat ciit A-A trén hinh 15.4a).

Hinh 15.4b Ia cdc loai thude géc khdc nhau trén tdm co sé dé Iap
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rap nhiéu chung loai d6 g4, trong d6 c6 ca cic d6 ga nhiéu vi tri. D6 ga
6 the dugc lap trén ban may hoac trén tim vé tinh.
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Hinh 15.4. T6 hop tdm vé tinh (a) va cac vi du céu truc clia dé ga trén may CNC (b)
1- thudc géc; 2- tdm vé tinh co sd c6 céc 16 Iudi toa db.

Sau khi gia cong xong, d6 gd dugc chuyén vao phan xudng thao
lap.

Str dung t6 hop tdm v¢ tinh trén hinh 15.4 cho phép: xay dung
chuong trinh diéu khién qui trinh cong nghe gia cong nhiéu loai chi tiét
khédc nhau, gidm thoi gian va chi phi thiét k& va ché tao d6 g4, nang cao
ning sudt lao dong cla cong nhén, st dung dugc cong nhan cé trinh do
trung binh va thap, nang cao do chinh xdc dinh vi clia chi tiét so véi diém
chudn cia mdy. Nhuge diém clia cdc dé gd loai nay 1a kep chat chi tiét
(phoéi) bang tay.

D6 gd trén hinh 15.5 ¢6 cdu tao gém phin co sd va cdc chi tiét
thay the¢ (thay déi).
Phén co s& ctia d6 gd 1a tdm d€ 1 va thude géce 2 (hinh 15.5a) ¢6

cdc ranh chr T va 16 toa d6. Céc chi tiét ndy dugc ché tao tir gang c6 do
bén cao.

T6 hop cdc chi tiét dinh vi va kep chat (hinh 15.5b) dugc ding dé
lap rdp thanh cdc d6 gé trén phan co s&. Dé thuc hién cic mai ghép giira
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céc chi tiét dinh vi va kep chat véi nhau ngudi ta dung cdc loai vit va cdc
mo kep duge lap vao cdc ranh chit T ctia phdn co sd (chi tiét co s&). Chi
tiét co s duge kep chat véi ban mdy, cho nén thay déi dé g chi duoc
thuc hién khi mdy ding (ngliing hoat dong).

Hinh 15.5. Phdn co sd a) va céc chi tiét thay thé b)
1- tdm dé co sd; 2- thudc goc co ranh chir T va 16 toa do.

15.5. Cac loai dd ga dé gia cong chi tiét c6 4; 5 bé mat
Phan 16n céc chi tiét dang hop (c6 nhiéu bé mat) can phai duoc gia
cong trong mot lan da dat.

Dé phay contour (bién dang) céc chi tiét phang, thong thudng do
gd dugc kep chat tir trén xudng. D€ gia cong phian duéi mo kep thi phai
thdao mo kep ra (md kep duoc tu dong thdo ra nho hé diéu khién CNC clia
may).

Hinh 15.6 la so d6 kep chi tiét (phoi) trén dé gd cé mo kep quay.

Méi co cau kep (mo kep) 3 duge néi véi 6ng dan dau 4 c6 van |
dugc diéu khién bang hé théng diéu khién s6 CNC. Hé théng diéu khién
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nay cho phép tu dong thao phoi 5 khi dung cu 2 di qua mé kep . Diéu nay
cho phép gia cong dugc toan bo bién dang cua phoi (khi dao di qua mo
kep thi mo kep tu quay ra ngoai). Sau khi dao dj qua thi mo kep lai quay
trd vé vi tri ban ddu dé kep chat phoi.

Hinh 15.6. So d6 kep phoi bang mé kep thuy luc quay.
1-van; 2- dao; 3- md kep quay; 4- 6ng dan dau; 5- phéi.

D¢ gia cong chi tiét (phoi) c6 4 mat trong cing mot lan ga dat trén
mdy CNC ngudi ta dung dé gd nhiéu vi tri (hinh 15.7) lap trén ban quay.

Hinh 15.7. D6 ga nhiéu vj tri trén may CNC

Chi ti€t dang hop dugc kep chat bing mé kep hoac bulong thong
qua cdc 16 ren tu tao ( 16 ren phu dung dé kep chit chi ti€t hay con goi la
16 ren cong nghé). Hinh 15.8 1a mot vi du nhu vay.

Phoi 1 va tdm d€ ¢6 16 3 dugc kep chat bing vit 6 thong qua 16 bac
2. Tam d€ ¢6 16 3 dugc kep chat véi tdm vé tinh 4 bang vit 5.

Tuy nhién, phoi (chi ti€t) dugc kep chat bing vit sé khong da do
cing viing dé gia cong véi ché do cit cao. Vi vay, ngoai kep chat phoi 2
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(hinh 15.9) bang cdc vit 6 ngudi ta con dung hai co ciu kep thuy luc véi
cac mo kep quay.
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Hinh 15.8. So dé kep chi tiét dang hop
1- phéi; 2- bac; 3- tdm dé co 16; 4- tdm vé tinh (t&m di déng); 5, 6- vit kep.
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Hinh 15.9. So dé kep phdi bang céc co cédu kep thuy lirc
1,3- md kep; 2- phéi; 4- than dé ga; 5- ban quay, 6- vit kep.

@"“o\

Hé thong kep nay ¢6 than 4 va co cdu truyén dong thuy luc gém
bom va xilanh thuy luc tic dong hai chiéu. Cic co cdu kep chat duoc lap
O bén phai va bén trdi ciia ban quay 5. Sau khi gia cong xong mot bé mat
cua phoi, theo 1énh ctia h¢ théng dicu khién cac mod kep tu nang lén (thdo
kep chi tiét gia cnng; va xoay di 180". Sau d6 theo 1énh cua hé thong diéu
khién ban mdy ciing phoi (chi tiét gia cong) quay 90°, cdc mo kep lai
xoay vé vi tri ban dau va kep chat chi ti€t d€ gia cong bé mat ti€p theo.

D¢ gia cong phoi ¢6 5 bé mat thi d6 gd duge lap trén ban quay
phan do c6 hai truc quay (xem hinh 15.1).
15.6. Do ga kep dao

D& gia cong chi tiét v6i ché do cit cao trén cdc trung tam gia cong
nguoi ta dung dé ga kep dao c6 két cdu méi. Trén cdc mdy CNC thuong
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st dung dao chuoi con ¢6 do con 7: 24. Loai dao nhu vay c6 khoi lugng
rdt 16n, do d6 khi gia cong thuong xuat hién luc ly tdim huéng truc tring
v6i luc kep chat chuoi dao trong 16 truc chinh. Vi cic luc nay cé céc
phuong ngugc nhau, cho nén dao c6 xu huéng bi thdo 16ng ra, c6 nghia la
dinh vi bi phd v&, d6 chinh xdc va do cing giam.

Hinh 15.10 la d6 gd kep chuoi dao.

Hinh 15.10. D6 ga kep dao
1-dao; 2- truc chinh; 3- chdu kep; 4- 16 xo; 5- don rat; 6- then; 7- 6éng kep.

Dao I ¢6 chuéi réng dugc kep chat bing céc chau kep 3 trong 16
truc chinh 2 nh& don rit 5 va 6ng kep 7. Cdc chau kep 3 trd vé vj tri ban
ddu nho 16 xo 4. Momen xoan dugc truyén cho mat ddu cta duodi dao
bang cdc then 6. Y€u t6 quan trong khi dao dugc kep chat la do mut (ma
sdt) gitta mat go cua chudi dao va mat diu clia truc chinh 2.

15.7. D6 ga diéu chinh dao

D¢ giam thoi gian thay dao tréen mdy CNC ngudi ta ding dé g4
diéu chinh dao. D6 gd diéu chinh dao duoc chia ra hai nhém:

- Di¢u chinh dao & ngoai mdy.

- Diéu chinh dao truc ti€p trén may.

Di€u chinh dao & ngoai mdy chi cé thé thuc hién dugc dsi véi
dung cu lap 1in thay nhanh.

Dicu chinh dao truc ti€p trén mdy chi c6 thé thuc hién duoc trong
truong hop khi ¢6 chuan dé g dat d6 gd, dong thai ¢6 thé di vao thuan loi
va viéc diéu chinh vi tri cta truc chinh ciing thuan 1oi.

D6 gd dé diéu chinh dao c6 thé 1a: diéu chinh bing mat, diéu
chinh bang thuéc vach va diéu chinh bang dung cu quang hoc.
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Khi can diéu chinh nhiéu ching loai dung cu ngusi ta dung d6 ga
van nang nhiéu vi tri. Hinh 15.11 12 d6 g4 diéu chinh nhiéu loai dao, méi
dao dugc dicu chinh & mot vi trf riéng.

12 13 14 15 16
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Hinh 15.11. B6 ga diéu chinh dao & ngoai may
8- d& dé ga; 9- 6ng kep; 10- dai 6¢ diéu chinh; 11- t6 hop diéu chinh; 12- éng kep;
13- cit chan; 14- gia treo; 15- tru dung; 16- tang tréng; 17- dudng; H- chiéu cao
diéu chinh dung cu.

M6i vi tri diéu chinh dugc xdc dinh bing dudng 17 khi dich
chuyén gid treo 14 theo tru ding 15 cho dén khi cic mat dau trén ctia 6ng
kep 12 va cit chan 13 tring nhau, sau dé vi tri cha cit chan 13 dugc kiém
tra bang dong hé so. Trén d€ d6 gd 8 ¢6 lip 6ng kep 9, duong kinh clia né
bang duong kinh clia du6i dung cu cin diéu chinh. T8 hop diéu chinh 11
(bao gobm dung cu va truc gd) dugc gd vao ong kep 9. Khi quay tang tréng
16, cir chan 13 ti€n gan 16i dung cu, sau d6 xoay dai 6¢ diéu chinh 10 dé
dich chuyén dung cu cling véi cit chan 13 cho dén khi cic mat dau trén
cla 6ng kep 12 va cif chan 13 triung nhau, ti€p theo dé dung déng hé so
dé kiém tra kich thuéc diéu chinh. Ciing bing phuong phdp tuong tu ¢6
thé diéu chinh dao & cdc vi tri khdc nhau. Do chinh xdc di€u chinh dat
+0,02mm. Khi st dung déng hé so c6 thang chia 0,0 1mm.
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Chuong 16
HUGNG PHAT TRIEN CUA PO GA

Pé gd 1a mot trong nhilng yéu t6 d€ hoan thién mdy cong cu, nang
cao do chinh xdc va do bén cla chiing.

Chi phi dé ché tao d6 ga chi€ém khodng 80% khéi lugng lao dong
va 90% thdi gian cla qué trinh chudn bi sdn xuat.

Chi phi cho cdc dé gd chuyén dung chi€m khodng 20% gid thanh
san phdm. Thoi gian phuc vu cta cac d6 g4 chuyén dung khoang 3 + 5
nam.

Duéi diy 12 mot s6 hudng phat trién dé g.

1. Hoan thién két cdu cita dé gd chuyén diing

Hién nay ¢6 khoang 75% d6 gd diing trong san xuat cong nghiép
la d6 gad chuyén dung. Chiing duge ding cho mdt nguyén cong nhat dinh
va trong qud trinh van hanh cdc d6 gd nay khéng can diéu chinh.

Céc d6 ga chuyén diing c6 thé 1a cdac do g4 nhiéu vi tri, do d6 nang
sudt gia cong tang lén déng ké, dong thoi tao diéu kién dé tap trung céc .
budc vao mot nguyén cong trén mot may.

Dé giam thoi gian ch€ tao cic d6 gd chuyén dung nguoi ta dp
dung phuong phdp thiét k&€ tip trung va té chitc san xuat cic chi tiét theo
tieu chudn.

2. Mo réng khd ndng sit dung dé gd da chitc ndng

Phuong phap tao ra cdc dé gd da chic nang 12 van nang hod va té
hop hod, ¢6 nghia 12 chia két ciu cha d6 gé ra thanh cdc cum va céc chi
tiét. Cdc cum va céc chi ti€t ndy cé thé duogc lap rdp lai v6i nhau dé tao
thanh cdc loai d6 gd khdc nhau. Hinh 16.1 13 két cau cia d8 gd coso va
cdc chi ti€t (hay cum chi 1i€1) thay thé€ dé gia cong nhiéu ching loai chi
tiét khac nhau. Cic dé ga dugce lap rdp tir nhitng chi tiét (hay cum chi tiét)
nay rat thich hop véi sin xudt linh hoat (qui trinh cong nghé duge diéu
chinh nhanh khi chuyén déi tugng gia cong).

Ngoai ra, cdc dé gd nay con duge ding dé gia cong nhdém (gia
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cong cdc beé mat gidng nhau cha cic chi ti€t cing loai).

Dé gia cong cdc chi tiét véi mot lan ga dat ngudi ta tao ra dé gd
ban quay phan d¢, d6 gd nhiéu vi tri khong thdo lap cé diéu khién theo
chuong trinh ¢6 kha nang dua phoi hoac bén thanh phim téi vi tri gia
cong hoic lap rap.

Hinh 16.2 1a d6 g4 tru trugt ¢6 cdc chi tiét thay thé dugc 1ap rip tir
cdc chi ti€t van nang - lap ghép dé gia cong nhom r4t ¢6 hiéu qua.

Hinh 16.1. £ ga co sd cac cac chi tist thay the
1- d6 g4 (than) ca s3; 2- cac chi tiét thay thé: 3- phéi.

Hinh 16.3a la cdc chi tiét dién hinh va cdc loai dé gd nhiéu vi tri
(hinh 16.3b), d6 ga try trugt ¢6 ban quay (hinh 16.3c) d€ gia cong cédc
loai chi ti€t cho trén hinh 16.3&.
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Hinh 16-3. Nhom chi tiét (a) va céc loai d6 ga nhiéu vi tri (b),
dé ga tru trugt cé ban quay (c)
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3. Co khi hod va t dong hod dé gd

Vian dé nay c6 lién quan chat ché v6i mic do ty dong hod may
cong cy. Cic may tu dong, mdy t6 hop, cdc trung tam gia cong va cac hé
thong san xuat linh hoat ddi hoi phai ¢6 cic d6 g4 co khi hod va tu dong
hod v6i sy tham gia han ché ctia con ngudi.

Mot trong nhiing huéng hién dai hod co ciu kep chat la sir dung
nam cham vinh ciru. D6 gi loai nay duge dung réng rai khong chi trén
cdc mdy mai ma con trén cdc mdy phay va may bao.

4. Hoan thién dé gd van ndng - ldp ghép

Ung dung d6 g4 van nang - lap ghép cho phép thanh lap cic dé ga
gia cong nhém. Hinh 16.4 1a céc cum chi ti€t 1ap ghép dé tao ra cac dé ga
gia cong nhém. Cdc chi ti€t nay 1a: ét6 thuy luc 1, mé thuy luc 2, ét6 tu
dinh tam 3, ban dao dong hinh sin 4, ban tron diéu chinh 5, co cau thuy
luc diéu chinh 6, ban quay 7, tru truot 8, dia phan do 9 va ban tron 10.

Hinh 16.4. Cac cum chi tiét I&p ghép dé gao ra cac dé ga gia cong nhém
1- é-t6 thuy luc; 2- ma thuy luc; 3- é-t6 tu dinh tam; 4- ban dao déng hinh sin;
5- ban tron diéu chinh; 6- co céu thiy Iuc diéu chinh; 7- ban quay; 8- tru truot:
9- dia phan do; 10- ban tron.
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Xu hucmg chung cua do6 gi van nang - ldp ghép la thay thé cdc chi
tiet don bang cdc don vi lap rap, do d6 ¢6 thé gidm duge thoi gian lap rap

do ga. Vi du, tru trugt 8 c6 thé thay thé duge mot don vi lap rdp gém mot
sO chi tiét.

5. itng dung cdc do gd diéu chinh ¢é ker cdu mdi nhu do gd co
dién, do gd dién nr, dé gd chdn khong.

6. Sir dung var liéu moi nhie chdt déo, kim loai bét, v...v.
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c. Mavrién 1K62 va iK620)
I- Chiéu cao tam: 200 mm

2- S6 vong quay truc chinh (vong/phut).

12.5: 20; 25; 31.5; 40: 50; 63; 80: 100; 125; 160; 200; 250; 3135: 400;
500; 630; 800; 1000: 1250; 1600; 2000.

3- Luong chay dao doc (mm/vong).

0,07; 0,074; 0,084; 0,097; 0,11; 0,12; 0,13; 0,14; 0,15; 0,17; 0,195;
0,21: 0.23: 0,26, 0,28; 0,3; 0,34; 0,39; 0.43; 0,47; 0,52; 0,57, 0,61;
0.70; 0,78:0,87:0,95; 1,01: 1,14; 1,21: 1,4; 1,56; 1,74; 1,9; 2,08;

2.28;2.41:2,8: 3,12; 3.48; 3,8; 4.10.

4- Luong chay dao ngang (mm/vong): bang —;— lugng chay dao doc.

d. Mdy phay nam ngang 6M82.

1- S¢ vong quay truc chinh (vong/phit).

(ti€p bang PL - 1)

31.5 40 50 63 80 100 125 160 200
250 315 400 500 630 800 1000 1250 1600
2- Budc tién doc (mm/phiit):
25 31,5 40 50 63 80 100 125 160
200 | 315 | 400 | 500 | 630 | 800 | 1000 | 1250
e. Mdy phay ndm ngang 6H82.
1- S8 vong quay truc chinh (vong/phut):
30 37.5 47.5 60 75 95 118 150 190
235 300 375 475 600 750 950 1130 1500
2- Budc ti€én doc (mm/phit):
23.5 30 375 475 60 75 95 118 150
190 235 300 375 475 600 750 950 {180

Chay nhanh: 2300
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& May phay dieng 6M 1277
I - S6 vong quay truc chinh (vong/phit)

315 40 50 63 80 100 12 16 200
| 250 | 315 400 500 | 630 | 800 | 1000 | 1250 | 1600
2. Budce tién doc (mmy/phat)

25 [31,5] 40 50 163 | 80 | 100 | 125 | 160
| 200 ] 250 | 315 | 400 | 500 | 630 | 800 | 1000 | 1250

h. May phay ditng 6H 1317

1- 86 vong quay truc chinh (vong/phit)
30 375 | 475 60 75 95 | 118 | 150 190
235 | 300 | 375 | 475 | 600 | 750 | 950 | 1180 | 1500

2. Budc tién doc (mm/phuit)

: 7 3 5
1| ad 6 | 1 |23 = 6
A 8

oo |
0

L] 41 3 1
7o 9s | 12 a2 g2 23l {aol 571 | 462
4 4 4 2

i. Cong sudat, éu sudr va lue cho phép [P ]

Kiéu may Cong suat Hiéu suit Lirc cho phép

m6 ¢ chinh may (1) cua cd ciu tién
(N) dao [P,]
1A62 7.8 kW 0,75 350kG
1K62(1K620) 10 kW 0,75 350kG
2A125 2,8 kW 0,8 Y900kG
2A135 6,0 kW 0.8 1600kG
6H12, 6HR2I 7,0 kW 0,75 1500kG
1 6H13 I0kW | 075 2000kG

514 2,8 kW 0,65 -
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B. Tinh ché d¢ cat (Bing PL - 2)

a) tién

1- Budc tién:

é > 1: 8, = (0,05 + 0,25) t < 2,5 mm/vong.

t
R <1: §,=1.5+ 0,25 mm/vong.

2- Toc do cat:
C, .
V= — K, K.K XK (m/phiit).
an IX\' SY‘[{_}"{;‘]
200
Bang PL - 2.
Vaclieu | Varlieun | BDiéu kién Tinh chat C, X, Y, m
daocit | giacong | lim viée
Thép Lam lanh S=0.25 mm/vong 962 | 025 | 033 3,125
PIg 5>0.25 mm/vdng 60.8 | 0.25 | 0,66
ra (i . 15 3
Gang 1;:?:5}1 Nira tinh 342 | 0.1 0.30 0.100
’ Thé 326 | 0.15 0.4
- -
Thép va Khong 5=0.30 mm/vong 242 | Q.18 | 0.2
T15K6 | thép dic | lamlanh | §=03+0.75 mm/vong | 267 | 0.18 | 035 0,15
$>0.75 mm/vong 259 | 0.18 | 045
. < .
BKS Gang 1;-2?:[%]1 50,40 mm/vong 166 | 0,13 | 0,20 0.200
i S5>0.40 mm/vodng 147 | 020 | 040
Chii ¥

He o C, trén dng véi vdi cde gée a. ¥, A cua dao cit theo tiéu chuin FTOCT -2320-43.
Khi gia cong thép hop kim va thép diic bang dao tién cat thanh ¢é dung dich tron ngudi

thi tri s8 C, giam di 10%.

T = 45 + 90 phat.
Vit liéu gia cong n,
Thép cacbon (HB > 130) va gang 1.75
Thép hop kim 1.5
Vit ligu Thép 1wr Thép cacbon Thép Thép Gang
g1a cong dong C<0.6 | C=06 crom-niken mangan
K, 1.20 1.00 | 085 1.1 09 1.00
Tinb trang kim loai | Giacong lanh | Dap néng. thudng héa viunhiét luyén | Gia cong co
K. 1.10 1.00 0,9
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Var liéu gia cong Thép Gang
Bé mit Khong co vy oxy Covdy | Khong cé C6 vo npoai
phoi héa va sau khi gi Oxy hoa vO ngoai HB < 160 HB > 160
K, 1.00 0.9 1.00 0.70 0.90
Hinh ddng mat trudc Phing Cong Phang hoac cong e6 vil canh
K, 1,00 1.05 1.15

i Anh hudng cia géc o

. 45 2 .
Ki=|—1| khi$§ =025

@
- khi gia céng thép bang dao thép gid 1 Z-=0,6
- khi gia cong thép bang dao hop kim cing: Z,- =03
- gia cong gang 1 Z, =045,

3-Luccit:  P,=CutS" H” K, (KG)

Vi ligu gia cong
Loai dao | D¢ cing Thép va thép diic Gang
HB C, V. n, C, Y. 0y
Hanb = 170 27.90 0.75 0.35
winh | >170 | 357 0.75 0.75 3.63 0.75 0.53
Goc ¢ (dg) 30 45 60 90
K Thép va thép dac 1.08 1.0C 0.98 1,08
: Gang 1.05 1.00 0,96 0.92

b. Khoun va khoan rong

1. Buge tién: S, = Cy. d"°K K, (mm/vong)

Cy
Vit hiéu gracong | Do citng HB Nhém bude tén
[ 11 III
160 - 240 0,063 0.047 0.031
Thép 240 - 300 0.046 0,038 0.023
> 300 0.038 0.028 0.019
Gang = 170 0.130 0.097 0,065
> 170 0.078 0.058 0.039
Chu ¥:
- Nhdm I: khoan 16 khong thong suét, khoan rong 16 khong ¢é dung sai theo cap chinh
Xac 3.

- Nhém II: khoan I& thong hoac khong théng trén cdc chi tiét kém cig vitng. khoan
trude khi cat ren. khoan rong trude khi khoél hoac hai kin doa.

- Nhém I1I: khoan 16 théng hodc khong thong. khoan rong titée khi khoét hoac mot
lin doa.
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Théng 56 Khoan Khoan rong
K, ] 2
T)Héi 31:5 5+7 7+ 10
Cd
K, 0,90 = 0.85 (.85 = 0.80 0,80+ 0,75
) , C,.d“ KK,
2- Téc do cat: V= — (m/phiit)
T .S" HB
Vat liéu éE;_C011g Cong vicc C, m Xy Yy Ly 0,
Thép cacbon Khean 87 0
HB > 155 khoanrong | 1450 | 92 | on | O3 | 04 4 09
Thép hop kim Khoan 743 0
HB > 155 Khoanrong | 1230 | 92 | g2 { 95 | 04 | 09
Khean 11400 0
__?:"_]g khoan réng 1s600 | 0123 0.1 0.4 0.4 .3
Vit liéu dao | Y10A, YI12A PY. P18 BK. TK
K, f 0.5 I 2+3
Ty Ié ! =3 3+5 5+ 10
- (i .
K. i 0.9 =07 07-05
Vat liéu gia cong Thép Gung
Tugi bén (phit) T =(1+ 15 T =(1.5+3)d
3. Mémen xoan: M= CM.D‘-lf h ‘SE"‘ HB™  (kG/mm)
Vit liéw gia cong Cong viéc Cy Xy Y 2oy n\,"
Thép cacbon Khoan 0.80 0 0.8 2.0 07
___HB=>155 khoan rong 1.83 0.9 ) 1.0 )
Thép hop kim Khoan 0.90 0 0.8 20
HB > 155 khoanrong | 220 | 09 : 1.0 0.7
G Khoan 1.00 0 0.8 1.9
iang khoanrong | 3.16 | 075 0.8 L0 1.6
¢. Khoét

I- Budc tién:

S, = Cq. d™* (mm/vong)
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G
Vat ligu gia cong | Do cing HB Nhom bude tién
1 11 II
160 - 240 0.140 0,105 0.070
Thép 240 - 300 0.1035 0.079 ' 0.052
) > 300 0.085 0.063 0012
Gang < 170 0.250 0,190 0.125
> 170 0,150 0,113 0.075
Cha y:

- Nhém I: khoan 16 ditc hoac rén khéng ¢6 dung sai hoac gia cong chuan bi 16 (bang
miii khoan hoac dao tién).

- Nhém II: khean 1§ duic hoiic rén tutée khi cat ren. hoac céc 16 gla cong chuan bi
{bang miii khoan hoac miii khoét)cé do chinh xdc cap 5.

- Nhom III: khoét ciic 18 diic hodc rén trude khi doa mét ian.

. X ) C\, _d Ly i .
2- Toc do cat: V= o - {m/phnt)
Tm t -S(]\. HB iy .
Vathéu giacong | Vat licu dao C, m Xy Y, Zy B n,
- Thépcacbon | Thép gio 2000 0.3 0.2 0,5 0.3 0.9
HB > 155 Hop kim cing 2190 025 | 02 0.3 0.0 0.9
Thép hopkim | Thép gié 1700 [ 03 [ 02 | 05 0,3 0.9
HB > |55 Haop kin cimg 1855 0.25 0.2 0.3 0.6 0.9
Gane Thép gio 17100 | 0.125 | 0.1 0.4 0.2 09 |
ans Hopkimcing | 87000 | 04 | 0.0 | 045 | 0.4 L3
Vit liéu gia cong Theép Gang
| Tudjbén (phin) =(l+2b) T =(2+4 J
3. Mémen xodn: M =C,.d.t.S™ HB™ (kG/mm)
- Vit liéu gia cong Thép Guang
b6 citng HB Cy Y., Ny, C,, Y, | Ny,
= |70 1.395 0.75 0,35
> 170 _lo1ms | o715 | o75 | 0318 | 075 | 055 |
Loai mii khoét d (mm) Z
Dao lién cdn 12 + 35 3
Dao chap cin 25 + 80 4
Dao rang chap diéu chinh duge 40 < 55 &
55 £ 100 6
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d. Phay
1- Budc tién cia mét rang:

(tiép bang PL - 2)

o ] Lurgng du | 1an chay dao (mm)
Loai dao phay <2 26 610 >10
Dao phay hinh tru 0.08 - 0.05 0.15-003 0,07 - 0.02 -
Dao phay Lién 0.12-0.1 0.15-0.03 0.07 - 0.04 0,07 -0.04
mat dau Rang chip - 0.6-04 04-03 03-0.2
Dao phay ngén 0.10 - 0,01 0.10-0,005 | 0.08-0.003 | 0.05-0.003
Dao phay dia 0.08 - 0.05 0.05-0.02 0.04 - 0015 0.02 - 001
Dao phay dinh hinh 0.06 -0.04 0.04 - 0.02 0.02 - 0.01 0.01 - 0,008
Chu y:
Khi gia cong gang budc ti€n tang 1én 1.5 = 2 lan.
e C,.D* .
2-Toc do cat: V= ————————— KKKk K (m/phiit).
! N W W v ) .
T 4™ S8V B .7
Thép | Gang N
Loal dao phay S,>01mm | §,<0lmm | S>0.15mm | §,<0.15 mm
C Y, | & Y ¢ [ Y, [ ¢ [V
Dao phay hinh try 275 | 04 360 | 0.2 135 ]| 06 | 288 0.2
Dao phay Theép gid 33 04 | 4800 | 02 : 230! 04 23.0 0.4
_mit dau Haop kim citng | 200 0.4 430 0.1 400 | b6 40,0 0.4
Dac phay ngon - - 210 | 0.2 - - 375 | 0.2
) Dao phay dia 68 | 04 | 68 | 02 | 72 | 04 ! 72 | 04
I Dao phay dinh hinh 53 0.4 53 0.2 - 0.6 - 0.2
l.oai dao phay |m I Xe | Ze | Pe | go | m | Xy 1 Z | P ! qy
Dao phay hinh ru. daophay | 43| g4 | o1 | oy [ oas [ 0251 os | 03 | 03 ‘ "7
ngén va dao phay dinh hinh
Dao phay Thép gio RER il AN BLLLEE LN NP TR VPR Y | o2
matddu | Hopkimedng |~ 006 [ 02 § 0 3 02 | - ' ]
Dao phay dia L2 [T e o0 TS aas a5 ] on ]l 173
Nhom kim low Thép cacbon Thép hop kim Gang T
K, i ‘ 0.7 0.8 1
K Y 180
i 0 HB
: G
| bp
Cha v:
Gy = 30+ 50 kG/mm*, n, = -1
Ty = 35 +85 kG/mm*. ny = |
a,, > 90 kG/mm". n, = 2
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e Thép s
bieu kien Cé dung dich | Khong codung | €6 vo rigoai Khong c6
lam vigc . . - o VO ngoai
lam ngudi dich lam ngudj
K, 1 G.5
K, i ) ] 1.4-17
3- Luc cit vong: P,=Cut™ 87 ZB" D" KKK, (kG)
| Loai dao phay Vat liéu gia cong C, Xy Y, Zy y
Dao hinh tru. dao ngdn vi dao ;
mit déu cat khong doi xing Thép 68 | 086 | 0.74 | 1.00 | -0.86
Dao phay mat dau car dei s
xitng vh dao phay dia Thép 82 | 1.10 | 0.80 | 0.95 | -1.10
Dao hinh tri. dao ngén va dao ]
mat diu cat khong doi xing Gang 48 | 083 ) 0.65 | 1.00 | -0.83
Dao phay mat dau cat d5i ,
xitng va dao phay dia Gang 70 L.14 | 07 | 050 | -L.14
Tée do it (m/phiit) 50 100 150 200 250
K t 0.96 0.92 0.88 0.85
Goc tnede (da) +20 +10 0 -10 -10
K. 0.8 1.0 1.2 1.4 1.6
Tri s8 mon h; (mm) 0 Tr1 s6 mon cho phép
K Thép dai 1 1.75-1.90
| Thép va gang trung binh va ciing 1.20- 140
| Loai dao phay Dac hinh tru Dao mit ddu
Géc o (do) - 90 60 45 30 20
- K, i 0.96 1.00 1.06 1.18 1.30

T =(1-13D (phi

t)

e. Cdt ren,

|- Budc tién:

Teén dao cit

Dao tién ren

[Dao phay ren

56 1an chay dao khi cat ren hé mét:
- Thé véi lugng an dao va hudng truc: 6 - 9

Budc tign 1 rang khi cat ren tam gidc chinh
xdc cdp 2: wr 0,01 dén 0,02 min/rang va
chinh xdc cap 3: tir 0.03 dén 0.07 mm/rang.

- Tinh vé1 leong an dao va huéng kinh; 3 - 4
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2-Tdc do cat

Tard ban ren va ddu cat ren Dao tién ren va dao phay ren
C d 1.2 C
= —Y K, (m/phit) V=——"—K, (m/phit)
T"S™ T".S™ .85

(ti€p bang PL - 2)

KI
Tén dao cit C. m Yo | Z, Loai thép
10 20 35.45 40X | 20XH
Taro dai 6c 53 [ 09 ] 0,5 - 0,7 1 1 108 09
Taré mdy 648 09 | 05 - 0,7 1 1 0,8 0,9
Ban ren 1ron 27 | 05 1.2 - 0,6 0,7 1 0.8 0.9
Pau cit ren 74 | 05 | 1.2 - 06 07 1 0.8 0,9
Dao | S<2mm | 148011 | 0,3 | 0,1 - 1 -
tien | S»2mm | 30 | 008 | 025| 0.6 - 1 -
ren Cattinh | 418 [013] 03 [045 - 1 -
Dao phay ren 257 | 06 1 |065 - 1 05 | 07
Tén dao cit Co | mo| Y| Ze Gang
) A v [ HB=120-140 | HB=140-18¢ | HB=180-220
Taro miy 8510609 - 1 0.7 0.5
Chi y:

- Cit ren bang ban ren trdn ¢6 chat lugng ren (6t & (6¢ d6 V < 4 m/phiit, bing dau cat ren
khi V < 14 - 16 m/phuit, bang dao tién ren khi V 2= 70 ny/phuit.

- Trong nhitng trudng hop d6. néu cong suat mdy khong di thi phai cat & tdc do ma cong
sudt may do.

N (phiit)
nS P
() day:
N- 56 chi ti€t duge cét cho tdi khi dao cin (chige);
I- chiéu dii ren (mm); '
n- & vong quay truc chinh (vong/phiit):
S- buéc ren (mm).
- Vai hiéu dao: P18.

. Xt
3- Mémen xoan: M=C,d .S"KK, (kG.mm)
K,
. . Thép " Gang {HB)
Dao cat Cu | Xu 120 140 180

10 | 20 | 35 |40 40XH . - -
20XH | 140 | 180 | 220

Tard dai 8c 041 1 L7 113 113 1 - - -
Tard may 27 114417 [ 13 1 | 0,48 1 0575 0,72

|
1
Bian ren tron 4.5 1,1 1 1 1 1 1.1 - -
|
5

Ddu cét ren 46 { 1,1 |07 {08 | 09 1.2 - - -
Tri s6 mon h, (mm) h, <0, hy> 0,5 mm
K Taro 1 2.5+3
z Ban ren 1 1.5+2
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Vit liéu dao chudt XBI' Po P18
K, 1 1.2 1.4
T s 20 - 40 100 - 200 130 - 270
3- Luc cat:

P=C, (Bhoac D) q.57 K,K.K.K, (kG).

B- bé rong ranh then.

n- sO ranh.

D- duong kinh 16 chuét.

- $6 rang déng thoi cat (g = L +1).
!

h. Gia céng bdnh rdng

|- Budc tién:

Phwong phdp gia cong Budc tién S (mm) cha | hanh trinh kép hoic 1 vdng
Dén 2 Dén 3 Pén 4
Xoc rang:
- Tho 0.3] 0.31-05 0.19 -0.5
- Tinh 0,31 0.31 0.38
Phay lan ring:
- Tho 08-1.2 4-8 28-8
- Tinh 0.8-1.2 £.2 1.4
Phay lan then hoa :
- The 2-4 -
- Tinh 1.5-2.0 -
2- Téc do cat:
1
= L2 B jpht
T " -S X .m ¥
(Z- s0 rang; m- modun)
Dao cit Vit liéu jam dao K,
- Dac xoc va tét ca cdc loai dao phay lin P9, P18 1.0
- Dao phay dia modun P18 1.0
Y12 0.6
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i. Mai

1- Téc d6 1én nhat cho phép cua dd ma

(ti€p bang PL - 2)

e . s Tée do 1on nhdt ciia dd mai (m/s)
Kieu dd mai Kérarmt Bakelit Vuncanit
Mai tho 50 50 -
Mai tron ngoai (D = 300 - 750} 50 50 42
Mai tron trong (D = 30 - 90) 50 - -
Cat i1 va mai ren 55 55 -
2- Ché do cit mai tron ngodai
. Ché do cat
Phuong phdp mai Tdc do phoi V, e Budc ti€n doc S so
(mfp%uz) Chicu sdu cat ¢ v6i bé rong dd mai
Mai tho, tién doc 1 .20-30 0.01-0,025 mm 0.3 -0,7 mm
hanh trinh kép -
Maj tinh. tién doc | 15-55 (0.005 - 0.0¥5 mm 02-04
hanh trinh kép
Mii ngang:
-The 30 - 50 0.,0025 - 0,075 mm/vong -
- Tinh 20 - 40 0.001 - 0,005 mm/vong -

3- Ché do cit mai tron trong:

. . Ché 4o cat
Loai may Tinh .C.hm Toe do phoi V, Chiéu sau cit t Budc tién doc so
mal (m/phtit) {mm) véi bé rong dd mai
Bon gian Thé 20 - 40 0,005 -0,02 04 -07 mm
Tinh 20 - 40 0.0025 - 0,01 025-04
Bén tu dong Tho 50-1350 0,0025 - 0.005 04-075
Tinh 50 - 150 0,0015 - 0:0025 0,25-04

4- Ché& do cit khi mai phang bang mat tron clha da

Tinh cha Cheé do cit .
Loai may ik chat d6 phoi Chiéu sau cat t Budic tién doc so
ma V., (m/phiit) (mm) vi bé rong dd mai _
Ban quay tron Tho 20 - 60 0.005 - 0,015 03-06mm
Tinh 40 - 60 0,005 -0.010 02-025
Ban chay thang Tho 8-30 0,015-0,04 04-07
Tinh 15-20 0,005 - 0,015 02-03
5- Ché do cit khi mai phang biang da mat dau
, N Ché dé cat
Loai mdy Tinh chat mai Tac do phoi V, (m/phdt) .| Chiéu sau cat 1 (mm)
C6 ban chay thang Tho 4-12 0,015 - 0,04
: Tinh 2-3 0.005 - 0,01
Cé& ban quay tron Thoé 10- 40 0,015-0.03
Tinh 10 - 40

0,005
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Trang
Lot ndi ddu
Chitong 1. Phan loai dé ga 5
1.1. b6 g gia cong 5
1.1.1. P6 gd van nang 5
1.1.2. D6 gé van nang - 1ap ghép 5
1.1.3. B3 gd thdo lap 6
1.1.4. D6 gd van nang - diéu chinh 6
1.1.5. b6 gd chuyén dung 6
1.2. Dé g4 kiém tra 6
Chuong 2. Ga dat chi tiét trén do ga 7
2.1. Nguyén tac ga dat chi tiét trén d6 ga 7
2.2, Sai s6 ga dat 9
2.2.1. Sai s6 chuén 10
2.2.2. Sai 50 kep chat 17
2.2.3. Sai s6 d6 ga 20
2.2.4. Tinh sai s6 ch€ tao cho phép cha dé ga 22
Chuong 3. Co cau dinh vi clia dé ga 23
3.1. Céc chi tiét dinh vi mat phang 23
3.1.1. Chét ty ¢6 dinh 23
3.1.2. Phién ty 25
3.1.3. Chot ty diéu chinh 26
3.1.4. Chot ty oy lua 27
3.1.5. Chét ty phu 28
3.2. Céc chi tiét dinh vi mat tru ngoai 29
3.2.1.Kh6i V 29
3.2.2. Mam cap 30
2.3. Ong kep dan héi 31
3.2.4. Bac dinh vi 31
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3.3. Cdc chi ti€t dinh vi mat tru trong
3.3.1. Chdt dinh vi
33.2. Truc ga
3.3.3. Mii tam

Chuong 4. Kep chat va cic co cdu kep chat

4.1. Khii niém v€ kep chit
4.2. Yeu cdu d6i véi co cau kep chat
4.3. Phuong va chiéu clia luc kep
4.4. Biém dat cha luc kep
4.5, Phuong phép tinh luc kep
4.5.1. Tinh luc kep khi 1ién
4.5.2. Tinh luc kep khi khoan
4.5.3. Tinh luc kep khi phay
4.5.3.1. Phay bing dao phay mat dau
4.5.3.2. Phay bang dao phay tru
4.6. Cac co ciu kep chat
4.6.1. Kep chat bang chém
4.6.1.1. Tinh hre kep cua chém
4.6.1.2. Tinh diéu kién tu ham cta chém
4.6.1.3. Tinh lyc cén thiét dé déng chém ra
4.6.1.4. Tinh lyc chém ¢6 con lan
4.6.1.5. Tinh luc chém c6 chot
4.6.1.6. Tinh luc chém ¢é chét va con lan
4.6.2. Kep chiit biang ren vit
4.6.3. Kep chat phéi hop bing ren vit - don
4.6.4. Kep chat bang béanh léch tam
4.6.4.1. Léch tam tron
4.6.4.2. Léch tam dudng cong Assimet
4.6.5. Kep chat bang thanh truyén
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