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Nim 2002, Vy Gido duc Chuyén nghiép — B¢ Gido duc va Dao tao dd phéi
hop véi Nha xudt bdn Gido duc xudt bdn 21 gido trink phuc vu cho dao tao hé
THCN. Cdc gido trinh trén dd duge nhiéu truong s& dung va hoan nghénh. D¢
tiép tue bé sung ngudn gido trink dang con thiéu, Vu Gido dyc Chuyén nghiép
phéi hop citng Nha xudt bdn Gido duc tiép tue bién soan mét 56 gido trinh, sdch
tham khdo phuc vu cho dao tao & cde nganh : Dién —Dién td, Tin hoc, Khai thdc
cd khi. Nhiing gido trinh nay trudc khi bién soan, Vu Gido duc Chuyén nghiép
 da gui dé cuong vé trén 20 truong va t6 chite héi thdo, 18y ¥ kién déng gop vé néi
dung dé cudng cdc gido trinh néi trén. Trén cd sd nghién citu ¥ kién déng gép
ctia cdc triong, nhém tdc gid da diéu chinh noi dung cde gido trink cho phit hop
vdi yéu clu thic tién hon.

Vdi kinh nghiém giing day, kién thitc tich luy qua nhiéu ndm, cdc tdc gic
déd 6 gdng dé nhitng noi dung duge trinh bay la nhitng kién thitc co bdn nhét
nhung vén cdp nhdt duge vdi nhitng tién bo cia khoa hoc k¥ thudt, vdi thuc té&
sdn xudt. Noi dung ciia gido trinh cdn tao su lién théng tit Day nghé lén THCN.

Cde gido trinh dugc bién soan theo hudng md, kién thitc réng va cd gdng chi
ra tinh tng dung cta néi dung duge trinh bay. Trén cd sé do tao diéu kién d¢
cdc trudng si dung mot cich phi hap vdi diéu kién co 38 vét chdt phuc vu thuc
hanh, thie tdp va dic diém ciia cde nganh, chuyén nganh dio tgo.

DE viée d6i mdi phuong phdp day va hoc theo chi dao cia Bé Gido duc va
Dao tgo nham néng cao chét lugng day va hoe, cde tridng cdn trang bi di sdch
cho thu vién va tao didu kién d€ gido vién va hoc sinh c6 di sdch theo nganh dao
tgo. Nhitng gido trinh nay ciing la tai liéu tham khdo t6t cho hoc sinh da t6t
nghiép cdn dao tao lai, nhén vién ky thudt dang trite tiép sdn xudt.

Cdc gido trinh dd xuét bdn khong th€ tranh khéi nhitng sai sét. RGt mong
cde théy, 6 gido, ban doc gép ¥ d€ ldn xudt bin sau dupe t6t hon, Moi gép ¥ xin
gtii vé : Ban K3 thudt Dai hoc - Nha xudt bdn Gido duc — 81 Trén Hung Pago,
Ha N6i.

VU GIAO DUC CHUYEN NGHIEP - NXB GIAO DUC



LOINOIDAU

. Hién nay, trong s nghiép coéng nghiép hod, hién dai hod
ddt nwde, ché tao mday la mot nganh quan trong cita nén kinh €
quéc dan duwoc sit dung trong hdu hét cdc linh viee cong, néng nghiép.

Cdc cdn bé ky thudt trong nganh ché tgo mdy duoc dao tao phdi
cé kién thize k§ thudt co bdn déng thoi phdi biét van dung nhing
kién thice d6 dé€ gidi quyét nhiing vdn dé cu thé trong thic 1€ sdn
xudt nlue ché tao, 1dp rdp, sit dung, sita chita...

Vi myc dich d6, tai liéu nay cung cdp nhitng phdn I3 thuyét co
ban nhdt trong linh vic cong nghé ché tao mdy, nhiing yéu 16 dnh
hucng dén chdt lugng khi gia cong co khi, déng thoi gidi thiéu cdc
phutong phdp gia cong théng dung dé rgb ra cdc dang bé mdt dat
yéu cdu khdc nhau vé chdt luong gia cong.

Trong tai liéu nay ciing trinh bay mot 50 quy trinh cong nghé
gia cong cde chi tiét dién hinh da dugc dp dung trong thuc 1€ sdn
xudt, cdc bién phap ky thudt dé ddm bdo chdt lwong khi Idp rap
sdn phdm.

Do xudt bdn 1én ddu, nén cudn sdch khéng trdnh khdi nhitng sai
s6t. Chiing toi rét mong nhdn dugc nhitng y kién déng gop cua ban
doc va cdc déng nghiép. Cdc o kién déng gop xin gii vé : B mon
Céng nghé ché tao mdy, Triuong Dai hoc Bdch Khoa Ha Ngi.

CAC TAC GIA



Phin mot. NHUNG VAN BE €O $G CUA CONG NGHE
| CHE TAO MAY

Chirong 1
KHAI NIEM VA DINH NGHIA

1.1. QUA TRINH SAN XUAT VA QUA TRINH CONG NGHE

1.1.1. Qua trinh san xuat

Qud trinh sdn xudt 13 qué trinh con ngudi téc dong vao tai nguyen thien
nhién dé bi&n né thanh sin pham phuc vu cho lgi ich cla con ngudi. Qua winh
san xuat bao gém moi giai doan tir tij nguyén bién thanh san phdm, vi du nhu
quang sat dugc khai thic tai mo, chuyén dén nhi méy luyen kim, n&u chay
thanh phoi kim loai. Phoi d6 dugc dua dén cic nha may co khi, qua qua trinh gia
cong co, nhiét tao thanh céc chi ti€t. Céc chi tigt qua qué minh kidm tra, lap rap
- tao thanh sdn phdm va phuc vu mét muc dich nhat dinh. )

Theo nghia hep, qud trinh sin xuit ca nha mdy co khi 12 qué trinh éng
hgp cdc hoat dong c6 ich cla con ngudi dé bién nguyén liéu va bdn thanh
phdm thinh sin phim ca nha m4y. Qua trinh téng hop d6 bao gém: ché tao
phoi; gia cong cit got; gia cong nhiét, hod; ki€m tra; 1ap rdp va hang loat qud
trinh phy khdc nhu ché€ tao dung cu, ché tao d6 gd, van chuyén, chay th,
diéu chinh, son, bao bi, déng g4i, bdo quan trong kho...

1.1.2. Qua trinh céng nghé

Qud trinh cong ngh¢ 12 mot phdn ciia qua trinh san Xuat, trire ti€p lam
thay déi trang th4i va tinh chét ciia d6i tugng san xuit. Gia cong co lam thay
ddi kich thude va hinh déng clia chi 1i€t gia cong. Gia cOng nhiét lam thay
ddi tinh chat vat 1y va hod hoc clia vat ligu chi tiét. Qud trinh ldp rip lam
thay déi vi trf trong quan gilfa céc chi ti€t thong qua méi lip ghép.

Xdc dinh qué trinh cong nghé hop 1y, réi ghi thanh vdn Ki¢n cong nghe
thi cdc van ki¢n cong nghe d6 dugc coi Ia quy trinh céng nghé. Qué trinh
cong nghe dugce thé hi¢n tai ché 1am viec.

Chd lam viéc 1a mot phdn cia phan xudng sin xudt cho mot hodc mot

nhém cong nhan 1am viéc, né duge trang bj thi€t bi cong nghe, dung cu, dé
g4, thi€t bi nang, gid dé phsi va chi tiét.



1.2. THANH PHAN CUA QUA TRINH CONG NGHE

Qué trinh cong ngh¢ dugc chia thanh: nguyén coéng, g4, vi trf, budc
chuyén dao, dong tic.

a) Nguyén céng : 1a mét phan clia qud trinh cong nghé dugc hoan thanh
lién tyc tai mot chd lam viéc do mot haiic mot nhém cong nhan thuc hién.
Khi thay d6i mot trong céc diéu kién trén s& sang nguyén cong khéc.

Nguyén cong la thanh phin co bin ciia quy trinh céng nghé. Viée chia
qud trinh céng nghé thanh cdc nguyén cong ¢4 ¥ nghia k¥ thuat va kinh t&.

Y nghia k§ thuat thé hien & ché khong thé thuc hién duge viec tien va
phay chi ti€t tryc (hinh 1.1) & cing mot ché lam viéc. Tién truc s& duge thuc
hién trén mdy tién, phay ranh s& dugc thyc hién trén miy phay.

Y nghia kinh t€ 12 tuy theo san lugng va yéu cfu k¥ thuat ma phan chia
nguyén cong. Vi du: nén chia viéc gia cong tho va tinh thanh hai nguyén
céng khic nhau. Vi nguyén cong tho thuc hién trén mdy tién cé céng suit
16n, nang sudt cao, mdy khong cin chinh x4c, ré tién, con tién tinh thuc hién
trén mdy tién chinh x4c dét tlén Vié¢c slr dung mdy nhu vay s& mang lai hiéu
qua kinh t& cae hon.

Vi du: gia cong chi ti&t truc ¢hinh 1.1) 4 3

. _ _— 3 [ [/
tién ¢b truc 1, 2 xong, quay lai tién cé \ 7 z
truc 3 ngay thl d6 12 mot nguyén coOng.
Nhung néu ta 1dn lugt gia cong cé truc 1,
2 h&t mot loat chi tiét, sau d6 méi quay
sang gia céng mot loat chi tiét ¢é truc 3
thi d6 12 hai nguyén cong. Hodc gia cong
6 truc 1, 2 trén mot mdy, gia cong ¢ truc 3 trén mdy khac thi dé ciing Ia hai
nguyén cong.

Hinh 1.1. Chi tiét truc.

b} Gd : 1a mot phdn clia nguyén cong duge hoan thanh trong mot lan gd
dat. Vi du: gia cong cé truc 1, 2 (hinh 1.1) 12 mét 1dn g4; gia cong cb truc 3
1a mot 14n g4 thir hai. Nguyén cong c6 thé c6 mot 1dn gd hodc nhiéu 14n g4.

c) Viri: lz‘a'mQt phén clia nguyén cong duge xdc dinh bdi vi tri twong
quan gitta chi ti€t gia cOng va may hodc giita chi 1iét gia cong va dé gi hay
dyng cu cit.

Chi ti€t duge ga trén ban mdy tai vi tri 1 (hinh 1.2). Khi ban miy quay
chi ti€t chuyé€n sang vi trf 2 dé khoan, vi tri 3 khoét, vi tri 4 doa va quay vé vi
tri 1 dé thdo ra va 1dp chi tiét méi. Nhu vay, chi ti€t duge g4 trén ban may
mét 14n duy nhit trong sudt qud trinh gia cong.



Hinh 1.2, Gia cong chi ti€l % 5
trén mdy khoun 3 tryc. 3 4
1. Vi ri d& g4, thio chi tiét; l
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d) Budc : 14 mot phdn cla cdc nguyén cong dé tién hanh gia cong mot
bé mit (hodic nhiéu bé mat) bing mot dao (hoic nhidu dao) véi ch€ do cit
khong déi.

86 el {—e

Hinh 1.3. Gia cong chi li€t tryc.

Vi du: gia cong hai doan tryc 1, 2 (hinh 1.3) theo hai phuong 4n:
- Gia cong hai doan truc 1, 2 d6ng thdi bdng hai dao trén mot ban xe dao
dé 1a mot bude (hinh 1.3a).

- Gia cong hai doan mjc 1, 2 bing mot dao (gia cong thuc hién 14n lugt
trén timg doan truc) dé 13 hai buée (hinh 1.3b).

e) Duong chuyén dao : 1a mot phin cla budc dé hét di mot 16p vat ligu
cé cung ch€ d6 cit va cing mot dao cit.

Vi du: dé gia cong doan truc 1 khong thé cit mét 14n vi 1dp kim loai cén
cit di 16n, nén cdn phai chia thanh hai lan hay néi cich khic 13 hai dudng
chuyén dao (hinh 1.4). Nhu vy mét budc ¢6 thé c¢6 nhidu dudng chuyén dao.



g) Péng tdc: 13 hanh dong cla (L-\_‘ 2
ngudi céng nhin diéu khién mdy khi

gia cong hoac lip rdp. Vi du: b&m ////)V///\/<<</1
mit, quay u dao, kep chat chi tiét. : L
Viéc phan chia dong tdc rat cin thiét AN N
dé dinh mitc thdi gian, déng thdi dé LI N

nghién citu ning sudt lao déng va ty
d9ng hod nguyen cong. Hinh 1.4. Vi dy dudng chuyén dao.

, Y - I, 2 : doan truc; a, b : hai Llan chuyén dao.
1.3. CAC DANG SAN XUAT

Dang sén xudt 12 khdi niém dac trung cé tinh chat tdng hop gitip cho viéc
xdc dinh hgp ly dudng 161, bién phdp cong nghé va (6 chic san xuat dé ché
tao ra san phdm dat chi tiéu kinh & - k§ thuat.

Tuy theo sin lugng hang nim va mitc d6 én dinh cla sin phdm ma ngudi
ta chia ra 3 dang san xuat: don chiéc, hang loat, hang khéi.

1.3.1. Dang san xuat don chiéc

San xudt don chiéc 1a sin xudt cé s6 luong san phdm hang nam rit it
(thudmg tr mot dén vai chuc chi€c) san phdm khong 6n dinh, khéng ¢6 chu
k¥ san xuat lai.

San xuat don chifc c6 cdc dic diém sau:

- Céc trang thié€t bi, dung cy van nang.

- Mdy coéng cu dugc bd trf theo loai.

- Tai liéu cong nghe dudi dang phi€u tién trinh cong ngheé.

- Trinh d¢ thg ¢6 tay nghé cao.

- Nang suit lao ddng thip, gia thanh cao.

Dang san xu4t don chiéc dang cho céc sdn phidm ch€ thir hogc sira chita.

1.3.2. Dang san xudt hang loat

San xudt hang loat 1a sdn xudt ¢ sdn lugng sén phdm hang nam tuong
d6i 16n, sdn phdm duge ché tao theo timg loat v6i chu k¥ x4c dinh, sin phdm
én dinh.

San xuit hang loat cé diac diém sau:

- Cic mdy cong cu duge bd tri theo quy trinh cong nghé.

- C6 quy trinh cong nghé ti mi.

- Sir dung mdy van nang, 46 g4 chuyén dﬂng

- Cong nhan ¢é bic thg trung binh.



Sin xu4t hang loat 12 dang sén xudt phd bign nhit trong nganh céng nghé
ché¢ tao miy. Tuy theo sin lugng vad mifc d6 dn dinh cha sian phim chia
thanh: san xut loat nho, vira va 1on.

San xuat loat nhd thuﬁmg gan v6i san xuat don chiéc. San xuét loat 16n
gdn v4i san xudt hang Khéi.

1.3.3. Dang san xuat hang khdi’

San xu4t hang khéi 12 san xuét ¢6 sén lugng 16n, sdn pham 6n dinh trong
thoi gian dai.

San xudt hang khai ¢6 dic diém sau:

- Thoi gian thyc hign mot nguyén céng bing nhip san xuat hoic boi sa
cua nhip san xult.

- Cic mdy bd tri theo thif ty quy trinh céng nghé.

- C6 trinh d¢ chuyén moén hod cao.

- Trang thi€t bi, dung cu chuyén dung.

- Trinh d¢ thg diing may thdp, nhung c4n ddi ngi thg diéu chinh gidi.

Dang sin xu4t hang kh&i ¢6 thé ché tao 6 t6, xe mdy, vong bi. Trong sin
xudt hang kh6i c6 di diéu kién dé€ 4p dung cdc phuong phép t8 chitc sin xuat
tién ti€n nhat dé dat ning sudt cao nhét va gid thanh sin phdm ha.-

1.4. NHIP SAN XUAT

Nhip san xuft 1a khodng thdi gian 1ap lai chu k¥ gia cong hoic ldp rdp va
duge tinh theo cong thiic:

ty =% [phiit/chiéc]

trong dé : T - khoang thoi gian lam viéc (phiit);
N - 58 d6i tugng sdn xuft ra trong khoang thdi gian T.

1.5. XAC DINH DANG SAN XUAT

San lugng 12 s6 san phdm dugc sdn xudt ra trong moét don vi thoi gian
(nim, quy, thing).

San lugng hang nam cla chi tiét duge xdc dinh theo cong thic:
a+f

100 )

trong d4: N, - s6 sdn phdm duge san xudt trong mot nim;

N= Nl m.(l+

AN



m - s& chi 1i€t trong mét san phdm;
o - 56 chi ti€t ph€ phim (o = 3 +6);
B - s6 chi ti€t dugc ch& tao dy trit (B = 5+ 7).

Sau khi xéc dinh sdn Iugng hang nam cla chi tiét gia cong, dua vao gid tri

trong Iuong chi ti€t va san lugng d€ chon dang san xust ph hop theo bang 1.1.

Bang 1.1. X4c dinh dang sin xudt.

Dang sin xuat

86 lugng chi tiét

> 200 kg 4+200 kg <4 kg
Sin fugng hang nam (chigc)
Don chiée <35 < 10 < 100
L.oat nho 55100 10+200 100 -+ 500
Loat virta 100+ 300 204+ 500 500 + 5000
Loat Ién 300+ 1000 500 + 5000 5000 + 50600
Hang khdi > 1000 > 5000 > 50000

CAU HOI ON TAP CHUONG 1

1. Qui trinh cong nghe 1a gi ? Hlﬁy néu cdc thanh phdn cila qud trinh céng nghe.

Cho vi du minh hoa.

2. C6 may dang san xuft ? Hay néu diac diém, pham vi ing dung ctia médi loai.’
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Chuong 2
CHAT LUGNG GIA CONG CHI TIET

2.1. CHAT LUJNG BE MAT GIA CONG

Chat lugng bé mat gia cong phy thudc vio phuong phdp va didu kién gia
cong cu thé. Chét lugng bé mat 12 myc tiéu chil y&u cin dat & budc gia cong
tinh. Chat lugng b€ mit gia cong dugc ddnh gid bang d6 nhdp nho 1€ vi, do
séng va tinh chét co 1y clia bé mat gia cong.

2.1.1. Cac y&u td dic trung chit lugng bé mit

1. Do nhdp nhé té vi (do nhdm bé mdt)

Trong qué trinh cét, ludi cét dua dung cu cat va sy hinh thanh phoi kim
loai tao ra nhiing vé€t Xudc cyc nho trén bé mit gia céng, d6 chinh 1a do nhap
nho t€ vi. D6 nhdp nhé 1€ vi duge dinh gid béng chiu cao nhap nho R, va
sai léch profin trung binh cfng (R,) clia 16p nhap nho bé mit (hinh 2.1).

¢
h 8 Sm
>
h | ,’ : iy a
ke, o, b ey
ol | AT 11 2
9 v W
T w T
. - 2 - T o
i I
h

Hinh 2.1. S¢ 48 xdc dinh do nhap nhé t& vi

Chiéu cao nhdp nhé Ry 1a tri s6 trung binh cha 5 khodng tir 5 dinh cao
nhdt dén 5 ddy thap nhit cta nhdp nho t€ vi tinh trong pham vi chiéu dai
chudn.Tri s6 Ry dugc xdc dinh theo cong thirc:

5 5
Z Hcao - Z tha'p
R, =izl i=1

5
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Sai léch profin trung binh cong R, 1a tri 6 trung binh cua khoang cach
tir cdc dinh trén dudng nhap nho t&€ vi téi dudng truc toa dé:

1
Zihi|
Ra = I=1n

Do nhap nhé t& vi (46 nhdn béng) 14 co s dé dénh gid d¢ nhin béng bé
mat trong pham vi chiéu dai chuén.

Theo tiéu chuén Nha nude thi 46 nhén béng chia thanh 14 cép:

D6 nhin béng cao nhat ting v6i cdp 14: R, < 0,01pm, R, = 0,05um.
Do nhén béng thap nhat dng véi cdp 1: R, < 80um, R, < 320pm.
Trén ban vé chi tiét :

Tri s6 R, diang cho cdp nhin béng cdp I dén cdp 5 va cép 13, 14.
Tri s6 R, dung cho cip nhin béng cép 6 d€n cdp 12.

Béng 2.1. Cdp nhin béng bé .mat |

Chat lugng Cip nhin R, (um) R, (um) Chié‘u dii
bé mat béng chuin (mm)

1 80 320 8
Thé 2 40 160 2.5

3 20 80

4 10 40

5 5 . 20 2.5
Bén tinh 6 2.5 10 0,8

7 1,25 6,3

8 0.63 3,2 0,025
Tinh 9 0,32 1.6

10 0,16 : 0.8

11 0.08 0.4

12 0,04 - 02 0.08
Siéu tinh 13 0,02 0,08

14 0,01 0,05

12



2. Pé séng bZ mdt

Do séng bé mat 1 chu k¥ khong bing phing chia bé mat chi 1i€t mdy
duoce quan sit trong pham vi 16n hon d¢ nhdm bé& mat (hinh 2.2).

B L T

O r
) 0

Hinh 2.2. D6 nhdm vA 46 séng bé mal
Tiéu chudn phan biét do nhdm 1a ty s6 ;1—< 50, do séng %= 500 +1000

3. Tinh chdt co Iy cia mdt gia céng

Tinh chdt co 1§ 16p bé mat duge biéu thi bing do. ciing t& vi va gid tri
tng suft du trong 16p bé mat. '

Do cimg t€ vi dugc phét sinh trong qua trinh gia cong dudi tdc dung
clta lyc cét. Mitc d6 va chidu sau ctia 16p bi bién cing phuy thudc vao tic
dung luc cit, mitc d6 bién dang déo cla kim loai va anh hudng nhiét trong
viing cat.

Ung sudt du duge sinh ra do cdc nguyén nhan luc cit gay nén bién dang
déo khong déu & rimg khu vyc, do nhiét & ving cét....

Tri s6, ddu va chiéu sau phan bd \ing sudt du trong 16p bé mat phu thudc
vio cdc diéu kién gia cong cy thé. -

2.1.2. Anh hudng clia chit lugng bé mit dén kha néng
lam viéc cOa chi tigt may
1. Anh huwdng ciia dé nhdm bé mdt

Do bé mat chi 1i€t ¢6 d¢ nhap nho, nén khi hai chi ti&t 1ap ghép gifta hai
bé mat 1ap ghép, chi tiét tiép xic nhau & cdc dinh nhdp nho. Tai céc dinh
nhép nho 4p lyc 16n do dién tich ti€p xdc nhé 1am cho cdc diém tiép xvic nén
dan hoi va bién dang déo cic nhdp nho. Khi hai bé mat ¢ chuyén dong
twong d&i véi nhau s& xay ra hién tugng truot déo & céc dinh nh4p nho. Cic
dinh nhap nhd bi mdn nhanh lam Khe hg 14p ghép tang 1en duge goi 1a hién '
tuong trugt déo & cic dinh nhap nhd. Céc dinh nhip nho nay bi modn nhanh
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dan dén khe h& 1dp ghép tiang len. D6 I hién tugng mdn ban ddu. Qud trinh
mon cia cgp chi tiét ti€p xidc duge thé hién trén hinh 2.3 | trong diéu kién
lam vigc nhe va vira, mdn ban d4u (khu vic I) c6 th€ 1am cho chiéu cao nhap
nho gidm di 65 + 75%, lic d$ dién tich tiép xic tang lén, 4p lyc gidm xudng.
Mbn ban ddu vng véi thai gian chay ra két cau co khi. Sau giai doan mon
chay ra, qua trinh mon trd nén bink- thudng va cham, giai doan nay goi la
mdn lam viéc (khu vyc II). Sau mdn 1am viéc bé mét lam viec bi tréc ra, két
cdu bé mat bj ph4 huy, pha héng, giai doan nay goi 12 mon pha huy (khu vic
). B6i vdi chi tigt mdy trudce khi bi mon phéd huy xay ra,b& mat lam viée
cdn c6 thé phyc héi, cdn sau khi mon phd huy xay ra chi ti€t khéng thé phuc
héi duge kha ning lam viec.

i s b
__—-"'-.—F-/-—-"/ /a
e —— e -
‘g —-'""""—-—'
g
o
£ &3
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—l
0ttty T, T, T,

Hinh 2.3. Qu4 trinh mai mon cia cdp chi tict tigp xic

Trén hinh 2.3 biéu thj mé&i quan hé¢ giifa lugng mon vi thai gian sir dung
clia ba cip chi ti€t c6 d6 nhdm khéc nhau, cip a c6 d6 nhdm 16n nhat, thoi
gian mdn ban ddu xdy ra nhanh nhat, thei gian st dung ngin nhat :
R, >R >R, T,<Ty<T,.

Nhu vay gid tri d6 nhdm bé miat anh hudng dén wéi tho clia chi tiét
mdy. D§ nhdn béng cao thi thei gian lam vi¢c cang dai. Tuy vay tuy theo
diéu kién 12m viéc cu thé dé chon d6 nhém bé mét t8i wu.

Do nhdm b€ mat gidm lam tang 46 bén mdi ciia chi tiét gia cong,vi duy:
Bé mat vat liéu thép duge ddnh béng cé do bén mdi cao hon 40% so vai bé
mat khong duoe ddnh béng. '

P06 nhdm bé mit con anh hudng dén tinh chéng an mdn hod hoc ctia 16p
bé mit (hinh 2.4) cdc chd 16m (d4y céc nh4p nho t€ vi) 14 noi chira cdc 1ap
chét axit, mu6i. Céc tap chat nay cé-tic dung &n mdn hod hoc d6i véi kim
loai. Qua trinh &n mon hod hoc trén 16p b€ m3t 1am cho céc nhdp nh6 méi
dugc hinh thanh. Sy an mdn thyc hién theo chidu miii tén va hinh thanh nhap
nhd méi. - :
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Nhu vay, bé mat chi
ti€t mdy c6 do nhén béng
cang cao thi cang lau bj
an mon hod hoc. Cé thé
chéng an mon hod hoc
bing cich ma crom,
niken, hodc tao ra lép
ciing ngudi bé mit.

Nhap nhd mdi

Do chinh x4c clia mdoi
lap ghép phu thudc vao  Hinh 2.4. Quid trinh an mdn hod hoc trén bé mat chi tiet
chat lugng céc bé mat lip _
ghép. Do bén cdc méi Hp, do én dinh ciia ché do 13p phu thudc vio do nham
bé mat lip ghép. Gid tri hop 1y cia chiéu cao nhdp nhé R, duge xdc dinh
theo do chinh xdc cia méi lip (dung sai 8).

Khi dutng kinh 1éip ghép >50mm, thi R,=(0,1 + 0,15)3.

Khi dudng kinh 1ip ghép 18 + 50mm, thi R,=(0,15 + 0,2)5.

Khi dudng kinh 14p ghép <18mm, thi R ,=(0,2 < 0,25)5.

2. Anh huédng Ip bién citng bé mat -

Bé mat b bi¢n ciing ¢6 thé tang tinh chéng mon lén 2 + 3 l4n, tang do
bén moi cha chi tigt 1&n khodng 20%. Chiéu sau va muc dd bién ciing 16p bé
mat déu anh hudmg d€n 44 bén mai, han ché kha nang gay ra cdc vét nit 1am
phd hong chi ti€t. Tuy nhién, bé mat qua citng ciing lam giam do¢ bén moi.

3. Anh hudng ciia tng sudt dr

Ung sudt du nén trén 16p bé mat ¢é kha ning lam téng d¢ bén mdi, con
ing sudt du kéo trén 16p bé mit s& 1am gidm do bén maéi cha chi tiet. Vi du,
d6i v6i chi tiét tir vat lieu thép, d6 bén madi cia né c6 thé tang leén 50% khi
trén 16p bé mat ¢4 ting sudt duw nén va do bén mdi giam 30% khi trén 16p bé
mat ¢6 tng suat du kéo. ‘

2.1.3. Cac y&u t5 dnh hudng téi chit lugng bé mit

1. Anh huéng dén 46 nhdm bé mat '

a) Théng 56 hinh hoc ciia dung cu cdt va bude tiéh dao .

Khio sat sy hinh thanh d9 nh4p nhé bé mat khi gia cong tién (h. 2.5) nhan
thay: sau mot vdng quay ciia chi tiét, dao thue hién mot luong 4n dao 1a S (mm/v).
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_ Khi dao chuyén tir vi tri 1 sang

vi tri 2 ¢6 mot phan Kim loai khong
duoc hét di 1a tam giac abc va gid _g_1

tri chiéu cao nhdp nho R, chinh 1a

dudng cao cla tam gidc abc. Ta

thdy hinh ding va gia tri R, phu ““‘/ { 3 )“ s
thu¢c vio lugng chay dao S va ’ & £ i,sﬁl
théng s6 hinh hoc ctia dung cu nhu ) ]: i

P, 9

. Hinh 2.5, S 46 1a0 thinh d¢ nhip
Trén hinh 2.6 thé hién sy anh nho bé mat

hudng cdc thong s6 hinh hoe cha
dao tién va budc tién dao S dén ¢6 nham bé mait.

Hinh 2.6. Anh hudng cdc thong s6 hinh hoc cita dao tién vA buéc tién dao d&n 40 nham bé mat
Vi du: Khi gidm lugng chay dao tir §; d€n gid tri S, thi chiéu cao nhép
nhé giam (hinh 2.6a). Khi ting bin kinh dinh dao tit r; dén 1, chiéu cao

nhdp nho giam (hinh 2.6b). Khi tang géc ¢ va ¢, thi chiéu cao nhdp nho
ting (hinh 2.6c¢).

b} Vién téc cdr: Van 16c cét ¢ anh hudng rdt 16n dén do nhdm bé mal.Vi
du, khi cét thép cacbon & van t6c thip, nhiét cdt khéng cao, phoi kim loai
tach dé, bién dang cta 1Gp kim loai khong nhiéu, vi vay d6 nham bé mat
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thdp. Khi ting van tdc lén
khodng 15-+20m/ph thi nhiét
cit va luc cét tang gay ra bién T
dang déo manh & mit trudc va R
mat sau coa dao. Khi 16p kim °

loai bi nén chat & mat trudc va \
nhiét do cao 1am hinh thanh l¢o 0
dao. Leo dao cé do cling cao va
tham gia vao qua trinh cét, lam
thay déi goéc trudc v, lam do .
nhém bé mat tang lén. Nhung Hinh 2.7. Anh hudng cfla_vat 15¢ cdt i
néu tiép tuc tang van tdc cét 1én a9 nhm bé mi.
>60m/ph, leo dao mat di, do nhdm bé mat giam dan.

1 20 100 200
V {miph) —»=

Khi gia cong kim loai gién (nhu gaﬁg) ¢dc manh kim loai bi trugt va v3
ra khong theo quy luat nhdt dinh, do d6 lam tang d6 nhdp nho bé mat, néu
tang vin t&c cét s& 1am gidm d¢ nhip nho.

¢} Ve liéu gia céng: Vat lieu gia cong anh hudng dén d¢ nhdm bé mat,
_chil yé&u 12 do kha ning bi€n dang déo. V4t liéu déo, dai bi bi¢n dang déo sé
lam cho d0 nhdm bé mat tang hon so v6i vit ligu ciing va gion.

Do cing cua vat liéu gia cong tang thi d6 nham bé mat gidm va han ch€
dnh hudng cla van t6c cét t6i d6 nhdm bé mat.

Vi dy: Khi thudng hoé thép cacbon & nhi¢t do 850 + 870°C trudce khi cét
~ got thi 46 nhidm bé mit sau gia cong gidm.

d) Rung d@ng ctia hé thong cong nghé: Qud rinh rung dong cia h¢ thong
cong nghe tao ra chuyén dong tuong ddi cé chu k¥ giita dung cy cét va chi
tiét gia cong, 1am thay ddi didu ki¢n ma s4t, gay nén d¢ séng va do nhip
nho t€ vi trén bé mat gia cong. Do séng va do nhdp nho 1€ vi s& tang néu lyc
cit tang, chidu sau cdt 16n, van t8c cét cao. Do vay, mudn tang do nhin bong
bé mat phai ting cudng do ciing clia he¢ théng cong nghé.

2. Anh huéng dén dé bién ciing bé mdt

Khi tang lyc cit va mic d¢ bién dang déo thi mic do bién cing cia bé
mat tang. N&u kéo dai thdi gian tdc dung lyc thi lam ting chiéu sau 16p bién
cung.

Khi tién mirc d6 va chidu sau bién cimg ting khi tang lugng tién dao S
va bdn kinh dao r.
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Théng s8 hinh hoc cia dao ciing anh hudng dén mitc do bién cing. Vi
'dy, khi tang géc trudc ¥ cha dao tir gid tri Am dé€n gia tri duong thi mic do
v chiéu sau bign cing gidm. Van t8c taing 1am gidm thdi gian tic dong cla
lyc cét va nhigt cét, do vay 1am gidm mitc do va chiéu sau 16p bign cing.

3. Anh hudng dén iing sudt du

Dua vao két qua thu dugc trong qué trinh nghién citu cdc yéu t§ anh
hudng dén ng suft du 16p bé mit, ta nhan thdy ring néu ting vén t6c cit
hojc tang luong ti€n dao rat ¢6 thé lam ting hodc giam Gng sudt du (tuy theo
diéu kién cy thé) nhung néu tang lugng ti€n dao s& lam tang chiéu sau vng
suit du. Khi gia cong bing dung cu cé 1udi cAt vat liéu gia cong gidn thudng
gay Ung suft nén, cdn vat liéu déo gay ra ing suat kéo. Gia cong bing dd mai
thudng gay ra \ing suit déo kéo. Mai bing d4 mai gay ra @ng suit du nén.

2.2. O CHINH XAC GIA CONG
2.2.1. Khainiém

Trén co s& nhitng yéu cdu 1am viéc clia may méc, thi€t bi nhu do chinh
xéc, do 6n dinh, d6 bén lau va ning suflt 1Am viéc, mic ¢o phiic tap, su an
toan khi lam viéc méa ngudi thi€t k€ 1ap ra nhitng didu kién k¥ thu4t cdn thiét
va dung sai cho phép cta timg chi tiét mdy réi ghi 1én ban vé ché tao. Trong
thuc t&€ khong thé ché tao chi 1iét c6 do chinh x4c tuyét d6i, bdi vi khi gia
cong s& xudt hién céc sai s6. Do viy do chinh xdc gia cong chi ti€t mdy la
miic 40 gi6ng nhau vé hinh hoc, vé tinh chit co 1y trén ban vé thiét k&. :

Do chinh x4c gia cong duge danh gid theo cic yé&u 16 sau:
1. Pé chinh xdc kich thuéc |

D6 1a d6 chinh xdc va kich thudc thing hoac kich thude gée. o chinh
xédc kich thudc dwge dédnh gid bing sai s6 kich thudce that so véi kich thudc
1y tudng cdn cé va duge thé hien bing dung sai kich thudc d6.

2. Do chinh xdc hinh dang hinh hoc

D4 1a mic d¢ phi hgp giira hinh dang hinh hoc thuc va hinh dang hinh
hoc 1y tudng cua chi ti€t. Vi du chi tiét truc duge ddnh gid qua dé cén, do
ovan, d¢ da canh... , mat phdng dugc ddnh gid qua do phing.

3. Do chinh xdc vi tri twong quan
D¢ chinh xdc nay thyc chdt 1a sy xoay di mot géc nio dé cha bé mit
nay so v6i bé mat kia (diing 1am chudn). B¢ chinh xdc vi tri tuong quan
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thudng duge ghi thanh diéu kién k¥ thuat trén ban vé thiét k&, Vi du, d¢
khong song song, d6 khong vudng géc, do khong déng tam.

4. Tinh chdt co Iy cuiia I6p bé mdt

Tinh ch4t nay 1a mot trong nhiing chi tiéu quan trong cia d6 chinh x4c,
né anh hudng 16n dén diéu kién 1am viéc cha chi tigt mdy, nh4t 1a chi tiét
1am viéc trong didu kién dic biet. '

Vi du: Trong lugng cia b doi pittdng trong dong co khong duge ¢6 sai
s6 qué 20g dé dam bao tinh ddng hoc va dong luc hoc khi dong co 1am viéc.
P6 ciing bé mit lam viéc cla séng trugt mdy coéng cu khong duge thap hon
S55HRC. '

2.2.2, Cac phuong phap dat do chinh xac gia cdng tren
may co ng cu

1. Phutong phdp cdt thi timg chi tiét riéng biét

Ban chat phuong phép nay 1a sau khi

) L
gd phdi 1én trén mdy ngudi coOng nhan_ _LLI I
‘dua dao viao va cit di mot 16p phoi trén /_\

e —

phin ngin | cha mit gia co6ng, sau dé
dimg mdy va kiém tra kich thudc. Néu /
chua dat kich thude thi lai diéu chinh in N, & F-—2%
dao sau thém réi lai cit thir va kiém tra.

Qu4 trinh dé dugc Lip di lap lai cho dén : «
khi dat dugc kich thuéc méi gia cong ° +
trén toan bo chiéu dai L (hinh 2.8).

Hinh 2.8. Phuomg phap cit thir
Truée khi cit thi, thudng phai 1ay

ddu d€ ngudi tho khong lam hong phoi khi cho dao &n sau hon mic cho
phép ngay ti 14n cét thir ddu tién. -

Phuong phdp cét thr ¢ vu di€m sau :

- Trén mdy khong chinh xdc vdn c6 thé dat d6 chinh xdc gia'chg cao
nh& vao tay nghé cong nhan.

- Loai trir anh hudng cia. dao mdn, do dao ludn dugc diéu chinh ding
kich thudc.

- C6 thé tan dung dugc phoi khong chinh xdc do ¢6 qua trinh ra hoac
vach d4u.

- Khéng cén cé d6 g4 phiic tap.
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Tuy nhién phuong phip ndy con nhiéu nhuge diém :

- B¢ chinh x4c gia cong bi gidi han bdi bé day bé nhét cta phoi. P&i véi
dao tién hop kim citng c6 mai béng ludi cit, bé day phoi c6 thé cit dugc
khéng nhé hon 0,005mm, d6i véi dao tien d3 mon bé day phoi khong nhd
hon 0,02 +0,05mm. Ngudi thg khéng thé didu chinh dao dé cat di mot 16p
kich thudc bé hon chiéu day 18p phoi néi trén va do dé khfmg dam bao dugc
sai 86 bé hon chiéu day 16p phoi dé.

- Ngudi tho phai c¢chi ¥ cao d6 nén d& mét mdi, do d6 dé sinh ra
ph& phidm. :

- Ning sudt thip, tay nghé cong nhan yéu ciu cao, do dé gia thanh gia
céng khong cao.

Phuong phédp nay chi diing trong san xuit don chiéc va loat nhé. Ngoai
ra trong nguyén cong gia céng tinh nhu mai vin ding phuong phdp cat thir
ngay trong dang sin xuit hang loat dé loai trir anh hudng do mon da va dat
do chinh x4c cao. '

2. Phuong phdp tu déng dat kich thube

Trong san xuét loat 16n va hang kh6i, dé dat kich thudc gia cong, chi
y&u 1a diing phuong phdp tur dong dat kich thuéc trén céc mdy cong cy dicu
chinh sén.

Ban chét cta phuong phdp nay la trude khi gia cong dung cu di duge
diéu chinh trudce, cé vi tri twong quan ¢ dinh so véi chi tiét gia cong hoic
chinh x4c hon 1a ¢é vi tri tuong quan véi chi tiét dinh vi d6 ga. Vi du, tren
hinh 2.9, chi tiét gia cong dugc ga trén phién ty. Trudc khi gia cong dao
phay mat ddu duoc g4 sao cho ludi cit thdp nhdt cdch mat phing phién 1y
mot khoang bing A. A goi 1a kich thudc khi diéu chinh mdy, A = const. Néu
khong k& dén do mon cha dao thi kich thudc gia cong cia chi ti€t trong ca
loat ddu déu bing nhau.

Phuong phép ty dong dat kich thudc ¢6 cée vu diém sau:

- Pam bao 46 chinh xdc gia cong, giam ph€ phdm. D6 chinh xdc gia
cong khong phu thugc vao bé day nhd nhdt cia 18p phoi cit va trinh d9 tay
nghé clia cong nhan.

- Nang sudt tang, ha gid thanh gia cong.
Tuy nhién, phuong phdp nay con cé mot s6 nhugc diém :
- Chi phi thi€t k€ ché tao d6 gd cao.
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- Yéu ciu vé phot cao.

- D6 chinh xdc giam néu nhur chit lwgng dung cu khong t8t, mau mon.

4 M
3-|——
W | -
2
1 1 I I
1W
a) b)
Hinh 2.9. Phuo‘ng phép tu dQng dalu kich thude
a) Trén mdy phay b) Trén miy tign
1. D& db gi; 1. Mam c3p ba chiu,
2. Phi&n t¥; 2. Chi tiét gia cong;
3. Chi ti€t gia cong; 3. Cit chan;
4. Dao phay mit déu, 4. Dao;

5. Cit hanh trinh.

Phuong phdp nay dugc sit dung & dang sin xust hang Ioat va khéi. Hiéu
qué kinh t€ mang lai 16n vi gidm duge thoi gian gia cong, khong cén thg tay
nghé cao, chi cdn thg diéu chinh ¢6 trinh d6 cao.

2.2.3. Cac nguyén nhan dnh hudng téi
d o chinh xac giacong _
1. Bién dang dan hoi ciia hé théng cong nghé
H¢ théng céng ngh¢ (mdy —dao - d6 g4 - chi tiét gia cong) khong phai 1a
hé théng tuyét d6i ciing vitng ma khi chju tdc dung cla ngoai lrc né bi bién
dang dan héi va bién darig ti€p xic. Trong qud trinh cét got bién dang nay
g4y ra sai s§ kich thudc va sai s§ hinh dang cta chi ti&t gia céng.
Khi cét, lyc cit tdc dung lén hé théng céng nghé dugc chia thanh ba
thanh phin P,, P,, P, va bién dang theo ba phuong X, Y, Z. Néu 1a dao

nhiéu ludi hodc dao dinh hinh (tién, phay, bao) thi ci ba chuyén vi X, y, z
déu dnh hudng dén d6 chinh xdc gia cong, nhung y 14 phuong chuyén vj
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theo phuong phip tuyén véi bé mat gia céng c6 anh huémg dén kich thuéc
gia cong nhiéu nhét. Vi dy hinh 2.10 12 anh huéng cia lugng chuyén vi y
‘dén kich thudc gia cong trong phuong phép tién. '

_Ll-l 9 gl
e

T .n()

ct

\C-U

\V‘:Ul

B

_

A
Hinh 2.10. Anh hm‘mg cia lugng chuyén vi y dén kich thudc gia cong

Do ct'mg‘ vitng cia hé théng cong nghé 12 kha ning chéng lai sy bién
dang cua h¢ théng khi c6 c4c ngoai lyc tdc dung vao. D9 cing viing cia he
théng cong ngh¢ dugc thé hién bing bidu thitc sau:

=2
y

trong d6: J - d6 cing vitng (kG/mm?) :
P, - lyc cét theo hudng kinh (kG) ;

Y - lugng dich chuyén clia miii dao theo phuong Py(mm).

Luong dich chuyén ciia dao d6i véi chi ti¢t gia cong Ia téng hop cic
chuyén vi clia c4c phén tir trong hé théng. Do dé: ’
n n P
y=2yi=),=~
i=1 f

i=l
D6 mém déo cha he théng cong nghé 13 kha ning bién dang dan héi cha
h¢ th6ng cong nghe dudi céc tic dung ngoai lyc. D6 mém déo dugce x4c dinh
theo biéu thitc sau:

1
W=-
J

bDé lam rd hon vé anh hudng clia do ciing viing cta hé théng cong nghe
dén d¢ chinh x4c gia cong, ta hiy khio st qué trinh tién tryc tron dugc gi
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trén hai mii tam cda mdy tién (hinh 2.11). Biét ring do ciing viing cla miii

tam truée (I[;) 16n hon d§ cing vilng miii tAm sau (J ).

Ju> T
3) T e
e | i %
Vi - Ar
EH —_
S
B <=
b) X
P
P -
Ar:){n«-_—‘]—y"- Yts Jts
t

Hinh 2.11. Khéo sdt bi¢n dang dan héi cia haimiii tdm.

1) So dd gd dac; b) Su thay i kich thuéc gia cong do bign dang din héi cha chi tiét,

Tirdo suyra: Vi < Vi

trong dé: y, — chuyén vi cla tam
trude dudi tic dung cha Py Ve —
chuyén vi chia tAm sau duéi tdc dung
cia Py

So d6 dat gd phoi trén hai mibi tam
duge thé hién trén hinh 2.11a. Nhu trén
~ 8¢ d6 ta nhan thdy rdng kich thude chi
ti€t duge ting len gid tri A, . Gid tri A,
thay dd8i phy thudc vao khoang cdch x
theo phuong trinh bac hai va sy thay
d8i kich thudc gia cong do bi€n dang
dan héi cila hai miii tAm thé hién trén
hinh 2.11b.

Gia slr, chi ti€t gd trén hai mii
tam (hinh 2.12) tuyét d8i cing vilng

b)

c)

2 pr

Hinh 2.12. Khio sit bién dang din héi

cia chi i€t gia cong.

a) So 48 g4 dat: b) Su thay d8i kich thudc
gia cong do bién dang dan héi ciha chi
tict; c) Téng hgp (bign dang din héi cila

chi ti€t vd mdy).
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thi s& khdo sdt duge sy thay déi kich thuése gia cong do bién dang dan héi
cha chi tigt gia cong. Bién dang 16n nh4t sg dat dugc & giita doan tryc
(h. 2.12b). Nhu vay, khi gia cong chi tiét truc, do cé bi&n dang dan héi cla

hé thdng cong nghé, kich thudc hinh dang hinh hoc clia chi tiét tryc bi thay
ddi (h. 2.12¢).

2. Bé chinh xdc cia mdy, dao, do gii

a) Sai s6 cita mdy: Ciing nhu cédc loai m4y khic, mdy cong cu duge ché
tao ra v6i d¢ chinh x4c nhit dinh. C4c sai s6 hinh hoc cla mdy khi ché& tao
nhu d¢ dao tryc chinh, sai s6 s6ng trugt... s& duge phan dnh 1&n chi tist gia
cong. Vi du, néu dudng tam tryc chinh may tién khéng song song véi s6ng

trugt clia thar mdy trong mat phing nim ngang thi khi tién chi tiét gia cong
$€ tao thanh hinh c6n (hinh 2.13).

n, </
Chi tiét
S u\iQt )
R s602 Ban may g S
Hinh 2.13. Anh huémg sai s6 ché 1a0 Hinh 2.14. Mat phing gia cong khong
cila mdy tién song song vdi mit phing ddy chi tigt

Trén mdy phay dimg néu tryc chinh ctia miy khong vudng goc vdi mat
phéng ctia ban mdy thi khi phay phéng, mat phing gia céng s& khéng song
song v6i mit phdng ddy cha chi i€t (hinh 2.14).

Sai s& bo phan truyén dong cia Y
mdy ciing gay ra sai s§ gia cong . Vi %_‘
du, khi tién ren néu budc ren cla truc g
vitme khong chinh xdc s& 1am cho

budc ren gia cong c6 sai s6. Khi gia
cong rang trén mdy phay, néu co cfu

<

phén d¢ ¢6 sai s6 s& gay nén saj s§ - ;i

budc ring cla banh rang gia cong. ,” \\\ l ------
Ngoaii ra, sau mot thoi gian lam ., N—

viéc, mdy bj mon thi tinh trang mdn ' -

Hinh 2.15. Tinh trang mdn cia mdy tien
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clia mdy s€ gAy nén sai s gia cong. D6i voi mdy tign, séng trugt phia trudc
cta mdy s& mon nhanh hon s6ng trugt phia sau, lam cho ban xe dao bi tut
xudng va vi tri twong d6i cha dao so véi chi tiét s& sai di va sinh ra sai s6 gia
c¢odng (hinh 2.15).

. b) Sai 36 dé gd: D6 ga dung dé dam bdo vi tri tuong d8i cha chi tiét gia
. cong v&i dung cu cit. Sai s6 ché tao, 14p rip d6 g anh hudng dé€n 4o chinh
xdc gia cong. Sai s6 vé& hinh hoc cha d6 gd s& phin 4nh lén chi tiét gia
cébng. Mot sd chi ti€t ciia d6 gd nhu bac din mii khoan bi phoi 1am mon,
chi tiét dinh vi nhu phién t¥, chét ty bi mon khi tiép xiic nhiéu véi phoi va
chiu tiac dung cha luc kep. Ngoal ra 16p d6 g4 trén mdy ciing gay ra sai s6
gia cong.

Pé dam bao do chinh xdc gia cong da dinh, do chinh xédc clia d6 gd phai
cao hon mét cdp.

¢) Sai s6 ciia dung cu cdt: D6 chinh xéc ch€ tao dung cu cét, mic do
mon cha né vi sai s8 g4 dit dung cu trén mdy cong cu déu anh hudng dén
d6 chinh xdc gia cong. Dac biét cic dung cu dinh kich thuéc nhu mii
khoan, khoét, doa, taro.... sai s6 ch€ tao dnh hudng tryc ti€p dén do chinh
xdc gia cOng.

Khi gia c6ng cdc mat dinh hinh bing dac dinh hinh nhu dao ti¢n dinh
hinh, dao phay modun, sai s& profin s& 1am sai dang bé mat gia cong.

Ngoai sai s6 ché€ tao, trong qué trinh cét, dao s& bj mon vi lam anh
hudng d€n 4o chinh xdc gia cong.

3. Bién dang nhiét ciia hé théng cong nghé

Trong qui trinh gia cong, h¢ thong cong ngh¢ bj néng 1én do ma sét, do
nhiét cit truyén vao va do inh hudng ciia nhi¢t d6 moi trudng xung quanh.
Nhiét do & cdc bd phan khic nhau cia hé théng cling khdc nhau. Bi€n dang
nhiét ciia hé théng coéng nghé Anh hudng dén kich thuéc va hinh ddng chi
tiét gia cong.

a) Bién dang nhiét ciia mdy: Khi mdy lam viéc, nhi¢t d¢ & cic bd
phan khéc nhau ¢é thé chénh lén khoing 10+ 50°C, trong d6 nhiét 4o &
hai  truc chinh ¢é gia tri 16n nhat va anh hudng 16n nhdt dén d¢ chinh
xdc gia cong. Nhiét do ting leén 1am tam truc chinh xé dich theo ca hai
phuong ngang va ding. Do d6, chi tiét gia cong & ddu va cudi ca s€ ¢o
kich thudc khdc nhau. Bié€n dang nhiét theo phuong ngang cua u truc
trudc sé gay ra sai s6 dudng kinh va khi gia cﬁng cdc chi tiét 16n c6 thé
gy ra sai s6 hinh ddng hinh hoc.
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b} Bién dang nhiét ciia dung cy: Khi cit trén bé mat dyng cu (thép gib)
nhi¢t do c6 thé dat t6i 700 + 850°C, nhung cang xa viing gia cong nhiét do
gidm ding ké.

Ta c6 thé nhan thiy sy dan dai cha dao trén hinh 2.16.

Khi bat ddu cét, nhiét do dung
cy tang ddn, sau d6 tang cham va . Al (pm) AN
hdu nhu khéng ti€p tyc ting sau
mot thoi gian (dung cu dat su can
bing nhiét). Trong diéu kién binh
thudng, d¢ ddn dai cha dao khoang

30 + 50m. ~
/
Po6 didn dai cha dao ting khi t (phit)

tang budc tién dao, chiéu sau cét va

t6c do cht. Hink 2.16. Bi¢n dang nhi¢t ciia dung cu.

Bién dang nhiét clia dung cu dnh hudng dén do chinh xéic gia cong khi
gia cong trén cdc m4y da duge diéu chinh sin (ty dong dat kich thuédc) va
khac phyc dugce khi gia cong bing phuong phép cét thir.

¢} Bién dang nhiét cia chi tiét gia céng: Mot phdn nhiet & ving cét
truyén vao chi tiét gia cong 1am né bj bign dang va gay sai s6 gia cong.

a) 45 40 35 30°C

A AR AR
A TTO TS
ete 0% %%

Hinh 2.17. Bi¢n dang nhiét ciia chi it gia cong.
a) Phan b4 nhiér ; b) Chi tiét sau gia cong.
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Khéo sit bién dang nhiét khi tién mot doan tryc (hinh 2.17): Nhiét d¢
trén chi ti€t phan b& khong déng déu, thay déi tir 10+ 45°C cao nhat tai mii
dao (vling gia cong). Trudng nhiét di chuyén theo miii dao tir phai sang tril
(theo budc ti€n dao) (hinh 2.17a). Tai thdi diém bét ddu cit, dao duge chinh
ding kich thuéc vi chua cd nhiét, chi ti€t chua bj din nd (viing I), khi nhi¢t
d6 tang ddn, trudng nhiét di chuyén chi tiét bi dan n& déu (ving II) dén doan
cubi chi ti€t , méi trudng truyén nhiét thay déi, 1am cho nhiét tai day dat gid
tri 16n nhat, chi ti€t dan nd 16n nhdt (ving II). Sau khi ngudi chi ti€t ¢6 hinh
dang nhur trén hinh 2.17b.

Nhiét d6 cha chi ti€t gia cong trong qud trinh ct phu thudc vao ché do
cét. Khi tién tang van t6¢ cit va budc ti€n dao, nhiét do chi tiét gidm. Sai s6
do bién dang nhiét cla chi tigt chi anh hudmg dén do chinh xédc gia cong khi
chi tiét méng va nhd. Khi gia cong céc chi tiét 16n anh hudng nay khong
dang ké.

4. Phuong phép gd ddt chi tiét

Dé gia cong dugc trén mdy, chi tiét phai duge dinh vi va kep chat.
Hai qud trinh nay goi 13 g dit. G dat cling anh hudng dén do chinh xdc
gia cong.

Sai s6 gd dat dugc tinh theo cong thic sau:

R -> = -
8g® = Ec_+ Sk + 8®g

trdng dé:
_’
€.0" sai s g4 dat;
g, - sai 56 chon chudn;
-3 .
€y - sai s6 kep chit;
o
Eay - sai s§ d6 gA.
Vin dé g4 dat s& duge néu k¥ hon & chuong I11.
5. Dung cu va phirong phip do

Dung cu va phuong phip do c¢6 anh hudng dén do chinh xdc gia cong.
Ban than dung cu do khi ché tao di cd sai 6, do d6 khi dung dé do, nd s& cé
két qua khong chinh xdc. Ngoai ra phuong phip do cling gay ra sai 86 va
anh hudng dé€n do chinh xdc gia cong.
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CAU HO! ON TAP CHUONG 2

Hay néu cdc y&u 16 d3c trung cho chét lugng bé mat.

Anh hudng 46 nhdm dén kha ndng lam viéc clia chi tiét mdy.

Cic y&u 16 anh hudng dén dd nhim bé mat 13 gi ?

Cdc y€u 10 anh hudng dé€n do bi€n cling va ing suat du.

Céc y&u 16 ddnh gia do chinh xdc gia cong la gi ?

Hay so sdnh phuong phdp cdt thir va g dong dat kich thudc.

Hay néu nhiing anh hudng cda bi€n dang dan héi cha hé théng cong nghé
dén 4o chinh x4c gia céng.

Hiay néu nhing anh hudng cla d¢ chinh xdc mdy, dao, 43 ga va do mdn
clia chiing dén d¢ chinh x4c gia cong.

Hay néu nhiing inh huong ciia bign dang nhiét h¢ thdng cong nghe 6i do
chinh xdc gia cong.



Chuong 3
CHUAN VA GA PAT

3.1. DINH NGHIA VA PHAN LOAI.CHUAN

3.1.1. Binh nghia

MB®i chi tiét khi dugc gia cong co thudng cé cdc dang bé mit sau;

Bé mit gia cong, bé mat ding d¢ dinh vi, bé mat ding dé kep chat, bé
mit ding dé do ludng, bé mat khong gia cong. DE xdc dinh vi tri tuong quan
giilfa cdc bé mat clia mot chi tidt hay giita cdc chi ti€t khdc nhau, ngudi ta dua
ra khai niém vé chudn.

Chudn 1a tgp hop bé mdt, duong hode diém ciia mot chi tiét ma cdn cit
vao do nguoi ta xdc dinh vi tri ciia cdc bé mdt, duong hodc diém khée cia
ban thdn chi tiét dé hodc cia chi tiét khdc.

Can chi y ring tap hop cia bé mit, duding hodc diém c6 nghia 13 chudn
dé c6 th€ 12 mot hodc nhiéu bé mat,dudng hojc diém. Vi trf tuong quan clia
cdc bé mat, dudng hoiic diém dugc xéc dinh trong qué trink thiét k&, gia coéng
¢0, lip rdp hoac do ludng.

Viéc x4c dinh chudn & mot nguyen céng gia cong co, chinh 1a viéc xdc
dinh vj trf twong quan gitta dung cu cét va bé mat cdn gia cong ciia chi ti€t dé
ddm bdo nhimg yeu cdu k¥ thuat va kinh t€ ciia ngayén cong dé.

3.1.2. Phan loai chuin

Do muyc dich va yeu cdu sir dung, chudn dugc phan chia thanh nhiéu loai
theo so dé (h. 3.1).

[ - Chudn B

[ Chudn thigt k& ] [ Chudn cong nghe |
|_Chudn giacong | [ Chudniéprip | [ Chudn kiém tra |

Hinh 3.1. So dé phin loai chudn.
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1. Chudn thiét ké

Chuén thi¢t k€ 13 chudn dugc ding trong thi€t ké. Chuin thiét ké& duge
hinh thanh khi 13p cdc chubi kich thudc trong qud trinh thiét k€. Chuin thit
k€ c6 thé 1a chudn thuc hay chudn 4o (h. 3.2).

Al

AL
A3

Hinh 3.2. Chuf thiét k& b)
a) Chufin thyc; b) Chudn do.

Chudn thyc 12 bé mat A (h. 3.2a) dung dé xdc dinh kich thuéc cc bac
cha tryc. Chudn 4o, diém O (h. 3.2b) 1a dinh nén clia mat lin banh ring coOn
dung dé x4c dinh géc con a.

2. Chudn cong nghé

Chufn cong ngh¢ duoc chia thanh: chudn gia céng, chuin lap rdp, chudn
kiém tra.

a) Chudn gia céng

Ding dé xéc dinh vi tri cla nhitng bé mat, dudng hodc diém cia chi
ti€t trong qud trinh gia c6ng co. Chudn gia cong bao giv ciing 14 chudn
thuc (h. 3.3).

74

I ! l I : LA A A e /\
D6 ga A : Ban may A
: b)
a)

Hinh 3.3. Chuéin gia cong
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Khi gia cong theo phuong phidp ty dong dat kich thudc, chi ti€t gia cong
dugc g4 trén dé g4 thi mit A cia chi tiét ]am nhiém vu ty va dinh vi (h. 3.3a).
Néu ra gd titng chi ti€t theo dudmg vach ddu B thi mit A chi 1am nhiém vu ty,
con chudn dinh vi 1a dudng vach d4u B (h. 3.3b).

Chuén gia cong cdn chia thanh chudn tho va chudn tinh.

* Chudn thé 1a nhing bé mit dung 1am chudn nhung chira duge gia cong.
Trong héu hé€t cdc trudmg hop thi chudn tho 1a nhiing bé mat chua duge qua
gia cong. Tuy vay, c6 mot s6 trudng hop chudn tho dugc tinh cho cdc bé mat
dd qua gia cong so bo. Vi duy, trong sdn xudt mdy hang ning, phoi duoc
chuyén dén phan xudng co khi tir phan xudng ché tao phoi, d dugc qua gia
cong so bd tai phan xudng tao phoi véi muc dich phdt hién ph€ phim ngay &
noi tao phoi nhim gidm chi phi vin chuyén.

* Chudn tinh 12 nhitng bé mat ding lam chudn di qua gia c6ng. Néu
chudn tinh dugc diing trohg cd qud trinh gia cong vA qué trinh lap rdp thi goi
la chudn tink chinh, cdn nhimg chudn tinh chi diing trong qu4 trinh gia cong
£0i 1a chudhn tinh phu.

% '

AN

\
71
7\

A B

a} b)
Hinh 3.4. Chudn gia cong
a) Chudn tinh phy ; b) Chudn tinh chinh.
Trén hinh 3.4a, mat ddu A va 18 B dugce gia cong 1am chuén tinh trong

qua trinh gia céng, nhung khi 1ip rép da khéng ding dén né, vi vay A va Bla
chuén tinh phuy.

Trén hinh 3.4b mat ddu A va 18 B duge dﬂng lam chudn tinh ca khi gia
cong va ldp rap, do d6 A va B I chuén tinh chinh.

b) Chudn ldap rép

Chudn 1dp rép la chudn ding d€ xdc dinh vj tri twong quan ciia cédc chi
ti€t khdc nhau & mot by phan mdy trong qud trinh 1ap rdp. Chudn 13p rdp cé
thé triing v6i mit ty 1dp rép vA c6 thé khong tring.
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Vi du: khi 18p rdp than dong co d6t trong cdn ddm bio d¢ thing géc
gifa tam 16 xilanh (mat E) véi tam & 1ap truc khuyu M (cha chi ti€t) 1a
0,005/1000 mm (h. 3.5). Khi ti&n hanh 13p céc chi tigt 1. 2, 3, 4 cdn phai
dam bio cdc yeu cdu sau:

-+ Do khéng song song giita dudng tam 6 tryc M véi mat lap C,.
+ Do khong song song giia mii 13p D, va C,.
+ Do khong vuong géc giifa dudmg tam 18 chi ti&t 3 vei mat lip D,

Ne&u cin cit vao cdc yéu 16 tran
ta phai gidi chudi kich thusc theo
phwong phdp 1ap lin, khi dé cic
mat Cy, Cy, Dy, Dy la chuan lip
rip. Nhung néu thyc hign 1dp bing
phuong phip ra kiém tra mat M
theo mar E dé dam bio do thing
g6c giifta tam 16 xilanh v&i tam 16
truc khuyu thi khi d6 mat E trg
thanh chuén lip rdp va mit C;, C,,
D, Dychi Amatty,

c) Chudn kiém tra

Chuin ki€m tra 12 chudn cin Hinh 3.3. Lip rip dong co.
¢t vao d6 dé tign hanh do hay ki€m tra kich thudc vé vi tri giita cdc yé&u to
hinh hoc clia chi tiét m4y.

Trong thuc t&€ chuin thi€t k&, chudn gia cong, chudn 1dp rdp, chudn kiém
tra c6 the tring nhau (h, 3.6a) va khong tring nhau (h. 3.6b).

B L e

W
™\

A

TN /\\—ﬁ
7

)

b)

Hinh 3.6. Vi du vé chuin
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Trén hinh 3.6a, bé mit A vira 1a chuén thi€t k€, vira 13 chuén gia céng,
1ap rap, kiém tra.

Trén hinh 3.6b, b mat A 1a chudn kiém tra, B 1a chusdn ldp rap, C la
chudn gia cong.

3.2. GA DAT CHI TIET KHI GIA CONG

3.2.1. Khai niém

G4 dit chi ti€t trude khi gia cong bao gdm hai qua trinh: dinh vj chi tiét
va kep chat chi tiét. '

Qud trinh dinh vi la qué trinh xdc dinh vi tri chinh xdc cla chi tiét so vdi
dung cy cat trude khi gia cong.

Qua4 trinh kep chit 1a qud trinh c8 dinh vi trf cha chi ti€t sau khi da dinh
vi dé chéng lai tic dung ciia ngoai luc trong qué trinh gia cOng chi tiét, 1am
cho chi ti€t khong réi khoi vi tri dd duge dinh vi. Cin chi ¥ ring trong qud
trinh g4 dit, qud trinh dinh vi bao gid ciing X3y ra trude, sau 46 mdi bit ddu
qué trinh kep chit. Khong bao gid hai qué trinh ndy xay ra déng thdi.

Qu:i trinh gd dat chi i€t trén mam cip 3 chau (h 3.7) duge thyc hién nhu
sau:

_ _ i
Nguti cong nhan cdm chi tiét lya _\2_‘/2 /

dua vao 3 chiu cla mam cip va mot ddu -

chi tiét duge cham vao cit, sau d6 bit 7

ddu van cho 3 chdu tién ddn vdo, d&n  ——

khi cd 3 chau cham déng thdt vio mat //

try cua chi tiét thi qué trinh dinh vj két

thic va bit ddu qu4 trinh kep chat, tiép

tuc vin cho dén khi 3 chdu khong con

khd ning dich chuyén thi qud trinh kep o
chat két thdc. Hinh 3.7, G4 43t trén mam cdp ba chiu

L. Chi ti€t; 2. Mam cip; 3. Ci.

3

G4 dat chi tiét hgp 1y hay khong 12
mot trong nhiing van d¢ co ban cla viéc thi&t k€ quy trinh cong nghe. Chon
dugc phuong phdp gé dat hop 1y s& gidm thdi gian phu, dim bdo do cing
vitng t6t dé nang cao ché do cit, giam thdi gian co ban. :

3.2.2. Cac phuong phap g dit
1. Phuong phip ra gd

C6 hai trudng hop: ra truc ti€p trén mdy va ra theo ddu di vach sin.
Theo phuong phdp ra gd, cong nhan ding nhiing dyng cu nhu bin ra, mii
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ra, déng ho so hoic hé thdng 6ng kinh
quang hoc dé xdc dinh vi trf clia chi
ti€t so v6i mdy hoac dung cu cit. Vi
du, khi gia cong 16 léech tam d, trén
chi ti€t try ¢6 dudng kinh ngoai d,
(h. 3.8), chi ti€t dugc ga trén mam cap
4 chau va phai ti€n hanh ra dé cho tam-

16 O, tring v6i dudng tAm truc chinh
clia mdy. Hinh 3.8. R khi gia céng 18 1¢éch tam

Phuong phap rd gd thuong duge sir dung trong san xuat don chiéc, loat
nhoé hodc trong nhimg trudng hgp phoi quad tho khong thé sir dung dé ga.

2. Phuong phdp tuw dong dat kich thudc

Theo phuwong phdp nay
dung cu cdt ¢6 vi tri tuong \
quan c6 dinh so v6i vat gia b \ 3
cong, vi tri nay dugc dam \
bdo c6 dinh nhd cidc co cdu
dinh vi cha dé g4. Khi gia
cong theo phuong phép nay,
mdy va dao duge diéu chinh ©
truGc. Khi phay biang dao 1 r AN
phay dia ba mit (h. 3.9) thi : —— ' \
dao da dugec diéu chinh Do ga 2
trudc dé dim bdo kich . '
thudc a, b (dao dd ¢6 vi tri Hinh 3.9. Tu dong dat kich thudce
tuong quan xdc dinh véi 1. Phi&n t¥; 2. Chi ti€t; 3. Dao phay dia ba mat.
phién ty clia d6 ga).

Nhitng dic diém cia hai phuong phip trén d3 duge trinh bay tai
chuong 2.

3.3. NGUYEN TAC SAU DIEM KHI DINH VI CHI TIET GIA CONG

Mot vat rdn tuyét d6i trong hé toa 46 3 chiéu (h.3.10) c6 6 chuyén dong
hoic 6 bac ty do. D6 13 3 chuyén dong tinh tién doc truc OX, OY, OZ va 3
chuyén dong quay quanh cac truc d6. Bic tu do theo phrong ndo dé clia vat
rin tuyét.d6i 12 kha ning di chuyén ca vat rdn theo phuong d6é ma khong bi
b4t k¥ can trd ndo. Nguge lai, vat rén khong thé di chuyén theo phuong nio
dé, c6 nghia 1a né bi khéng ché bac ty do theo phuong dé.

34



Vit ran tuyét déi cé hinh dang khéi 1ap phuong duge dat trong he toa do
Pécac thi:

- Khi ta ﬂnh tién kh6i 1ap phuong ti€p xiic véi mat phing XOY thi khéi
lap phuong bi kh&ng ché cdc chuyén dong sau : tinh ti€n doc truc OZ, quay
xung quanh c¢éc truc OY, OX.

- Khi tinh tién kh6i 14p phuong cho ti€p xic v6i mat phing YOZ, khoi
1ap phuong bi khéng ch€ cdc chuyén dong sau: tinh tién doc troc OX, quay

xung quanh truc OZ. Z

- Khi tinh tién kh6i 1ap phuong ' t l
cho ti€p xtic véi mat phing XOZ, khéi Ny JEn
lap phuong bi khéng ché chuyén dong Y - l
tinh ti€n doc truc QY. '

Nhu vay, khi khéi lap phuong ) o X
ti€p xdc v6i ¢ 3 mat phing cha he =W
toa d6 Décéc thi khéi 1ap phuong bi &

tudc bd ca 6 chuyén dong, hay néi

cich khdc, né bi khéng ché€ cd 6 bic

tv do: tinh ti€n OX,0Y,0Z, quay Hich S;a};u?}?&fh;t:?; };:%z:cc"a va
quanh OX, QOY, OZ. o

Khi mét vat bi khdng ché ci 6 bic ty do, ¢6 nghia 12 né ¢4 vi tri x4c dinh
trong khong gian. D6i vai chi ti€t gia cong ciing vay, muén xdc dinh vi tri
clia né ta phai khéng ché€ cdc bac ty do theo phuong cén thigt.

Cén chi ¥ 12 mdi mat phing déu c6 kha nang khdng ché 3 bac w do.
Mait phing YOZ va XOZ khong ch€ 2 va 1 bac ty do, bdi vi cdc bac con la1
d3 duge khong ché trude d6 & mit phing XOY.

Dudi day 1a mot s6 vi du vé céc chi ti€t dinh vi :

+ Mot mat phing khong ché 3 bac tu' do.

+ Mot kh6i V dai khong ché 4 bac ty do (h. 3.11),

+ Mot kh6&i V ngén khéng ché 2 bac tr do (h. 3.12).

+ Mot chét try dai khdng ché 4 bac ty do (h. 3.13a).

+ Mot chét tru ngén khong ché€ 2 bac ty do (h. 3.13b).
Mot chét tram khéng ché 1 bac ty do (h. 3.13c¢).
+ Mot chét con khdng ché 3 bac ty do (h. 3.14).

+
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Hinh 3.12. Khéi V nghn khéng ché 2 bac w do (OZ,0Y )

7
//

x V77

Y
‘_k\.\w
m

y |
D L>D D L<D

a) b) <)

Hinh 3.13. Vi du vé chét try khéng ché cic bac ty do
a) Chat tru dai khdng ché€ 4 bac wr do ( 5}'5.(7?,6_)?.0&{)
b) Chét tru ngén khong ché 2 bic ty do (OX,0Y )

c) Chot try trdm Khong ch€ | béic ¢ do.
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Hinh 3.14. Ché&t con khéng ché
X 3 byc 1y do (OZ,0Y,0X)

ZANN
AN

Chi y:

- Trong qud trinh dinh vi, chi ti€t khong phii lic ndo ciing cin phai
khéng ch€ ca 6 bac ty do ma tuy theo yéu cdu gia cong & timg nguyén céng.

Vi du: Khi gia céng mit

phing B dat kich thuéc H*® ta chi B

cin khong ch€ 3 bic ty do: tinh \
ti&n theo OZ, quay quanh OX, OY
bdi 3 bac tr do ndy dnh hudng dén

' +h
kich thudc gia cong (h. 3.15). H
- Mét bic tv do dugc khong I ' I
ch€ th€ hién bing mot ki hicu A A \
! _ A

trén so 46 dinh vi.

e NN Hinh 3.15. Ph t phi
- M6i lip giita mat dinh vj va 'ah &y mal phang

dd dinh vi cling 4nh hudng d&n s6 bac ty do dugc khéng ché.

Vi duy: Khi dinh vi bdng chot tru dai
néu mdi 1ap ghép giifa ch6t dinh vi va 13
chi ti€t c6 khe hd 16n thi s6 bac tr do bi
khéng ch€ khong phii 13 4 vi khi d6 chi
ti€t bi dich chuyén tuong déi so véi chdt
dinh vi (h. 3.16),

- M6t bac tr do bi khéng ch& qud mot
1dn goi 1a siéu dinh vi. Hinh 3.16. Chi ti¢t dich chuyén so
vdi chdt dinh v
Vi du: Khi dinh vi bang ch6t try dai,

mit try dai kh6ng ch€ 4 bac ty do (h. 3.17a), néu mit ddu cia chi tigt ciing
kh6ng ché& 3 bac ty do thi s& xay ra-hién tugng siéu dinh vi. Mit tru khéng
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ch& cdc bac : quay quanh OX, OY, tinh tién theo OX, OY. Mait phing khéng
ché cdc bac: tinh tién OZ, quay quanh OX, QY. Nhu vay bac wr do quay
quanh OX, OY dugc khéng ché 2 14n. Hién tugng siéu dinh vi 1am anh hudng
dén chat lugng gia cong, néu lyc kep huéng vao mat dinh vi thi né s& lam
bi€n dang chét dinh vi (h. 3.17b).

. ) -
o z /
/- '//'0"—: X :
| , |/|
”

a)

Hinh 3.17. Siéu dinh vi

3.4. CACH TINH SAI SO GA DAT

Nhu & chuong 2 di dé cap dén sai s6 gé dat chi tiét trong qué trinh gia
céng co duge x4c dinh theo cong thitc sau;

€gg =Ec + E + Egg

trong 46: £, - sai s6 chon chudn;
€y - sai s§ kep chit;
Egg - Sai s8 d6 gd.

3.4.1. Sai s6 kep chit

Sai s& kep chat 12 luong chuyén vi ctia chudn gdc chiéu len phuong kich
thude thye hi¢n do lyc kep thay d6i gay ra (h. 3.18).

gy = (Ymax - Ymin)cosa

trong d6 : ¥, .xs Ymin - lUong chuyén vi 16n nhat va nhd nhat cla chudn
g6c khi lic kep thay ddi;

@ - goc gilta phuong kich thudc thyc hién va phuong dich chuyén ciia
chudn géc.
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ymin

/2444424, 774777724

Ymax

Hinh 3.18. Sai s6 kep chat

3.4.2. Saisd dd ga

Sai s0 d6 g4 sinh ra do ché tao d6 gd khong chinh xdc, do d6 mdn cua né
va do gd dit d6 ga trén mdy khong chinh xic.

Sai s& d6 ga dugc tinh theo cong thic sau:
Edg = Ecl + ém + Eld
Trong do6: € - sai s6 do ché& tao d6 g4;
€y - sal s6 do mon cla do g4
€19 - sai s6 do 14p dit d6 g4 wen may.

Khi ch€ tao d6 gd, ngudi ta thudng 18y d6 chinh xdc dé g cao hon do
chinh xdc chi ti€t gia cong trén nd.

D6 mon clia d6 dinh vi cia d6 gé phl,l. thugc vao vit lidu, trong lugng phoi,
tinh trang bé mat ti€p xdc gilta phoi va d6 gd va didu kién gd dat phoi trén dé ga:

Khi diing cdc chot ty, d6 mdn cia chét ty xdc dinh theo cong thifc thuc

nghiém sau:
e=p \/ﬁ _
trong dé : N - 36 ldn ti€p xic cha phoi véi chét ty;
B - hé s6 phu thudc vao tinh trang bé mat va didu kién ti€p xic.

Sai s ldp d4t dé gd wen mdy gy khong 16n 14m va c6 thé diéu chinh
dugc d€ gid tri d6 bing khong.
 3.4.3, Sai s chon chudn ¢,

1. Céch tinh sai s6 chon chudn &,

Nhu di trinh bay & phin trén viéc chon chudn c¢6 ¥ nghia quan trong
trong thi€t k&€ nguyén céng néi rieng vd ci quy trinh céng nghé. Chon
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chudn hop 1y s& cho sai s6 gia cong nhé cdn chon chuin khong hop 1y sé
lam cho chét lucmg gia cong gidm, thoéi gian gia cong ting, ning suit gia
cong giam...

Sai s& chon chudn 13 sai s8 phét sinh khi chudn dinh vi khéng tring v6i
goc kich thudc va ¢6 trj s6 bing luong bién dOng cua goc kich thude chigu
1én phuong kich thuée thuc hién.

N. - _ N
Fd LY
ﬁ_%ﬁ ® %
*
- c G
A A
\
AN A A b AN AN AW \D
a) ' b)

Hinh 3.19. Su hinh thanh sai s& chudn

Xem xét khi gia cong mat G trén hinh 3.19a, mat D vira 12 chuén dinh vi
.vira la g&c cua kich thudc A. Trong trlrb‘ng hop nay, kich thudc A khong cé
sai s@ :

g, (A) =0

Trén hinh 3.19b, vin gia cong mit G nhung g6c kich thude tai mit N,
g6c¢ kich thuéc ¢é mdi quan he trong chudi kich thudc v6i mit dinh vi D. Gia

sir khi gia cong chi ti€t cé kich thuéc C,, :
Bmax = cmax -A
A - kich thudc diéu chinh (A = hing s6).
Khi gia cong chi ti€t c6 kich thuée C; thi B ;, = Cin—
~ Vay, sai s6 chufn kich thuée B sé 1a:
£:(B) = Bax - Bnin = (Cmax —A) - (Crin— A)
g (B} = _Qnax - Conin
g, (B) =28

Thue chiét, kich thudc cdn dat khi gia cong la khau khép kin clia chudi
kich thuéc cong nghé. Chuébi kich thudc duge hinh thanh trong mot nguyén
c6ng hay trong mot s& nguyén cong. Néu ta goi L 13 khau khép kin thi L
duge biéu thi bing him s6:

L= Gty XXy 81, 83 .. By,
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trong d6:
X, X3,..Xp - céc kich thuéc thay déi;
aj, 83 ... a, - céc kich thudc khong thay déi.

Tinh todn sai s6 chudn cho kich thuéc L c6 nghia 1a tim lugng bién dong
cia né khi nhimg kich thudc lién quan thay déi. Ta goi lugng bign dong cla
kich thude L 1a AL thi AL, duge x4c dinh bing téng céc lugng bién dong ciia
cdc kich thudce lién quan thay déi:

AL= 22 A%, + 22 A%, 4 22 ax
' 6x1 6)(2 aX“

n
AL= % % | ax

i 19X ]

n
o9

e.(LY=AL= —{AX .
C i=zil axl 1

Trong thyc 1€ thuong ding hai phuong phép dé tinh sai s6 chudn .
a) Phuong phdp cuc dai, cuc tiéu

Theo phuong phdp ndy phdi 14p chudi kich thudc va sai s6 chudn dugc
tinh nhu sau:

L1/

1]
g, (Ly=AL= Y x|

i=il

Khi lap chudi kich thuéc cong nghe cdn tuan theo nguyen tic I chudi
kich thuéc cong ngh¢ dugc bit ddu tr mat gia cong t6i mat chuin dinh vi,
dén g6c kich thuéc réi khép kin vé mat gia cong.

Phurong phip nay dat d6 chinh xé4¢ khoﬁg cao, thuting ding cho sdn xudt
loat nhéd, don chiéc. '

b) Phuong phdp xdc sudt

Sai s& chudn duge tinh theo cong thiic:

. 2
& (L) = JZ[%‘?-] KP8%

i=1 i

trong dé: K; - hé s6 phu thudc vao quy luat phan b8 cia kich thude.Khi phén
b4 theo dudng cong chudn K = 1.

Phuong phédp ndy dat d¢ chinh xdc cao, sit dung trong san xuit loat 16n
va hang khéi.
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2. Vidu

+ 8
Tinh sai s6 chuén cho kich thudc D
H;, H,, H; theo so d6 cho trén hinh 3.20. TN ] ®
Chi tiét dinh vi trén khéi V dai véi géc / \ .
. I
a; dudng kinh chi tigt D*°; kich thuéc 0 -
- T

diéu chinh L= const.

* Tinh e(H;): Lap chudi kich A
thudc cong nghé:

H,=L- AN
AN = ON - OA

Trong tam gidc vuéng OIN ta cé: Hinh 3.20. So d8 tinh sai 6 chudn

ON = OI

sin—
2

0}

AN= -0A

sin x
2

OA=OI=2
2

Sai s6 chudn duge tinh theo cong thic cyc dai, cuc tidu. Ap dung
cong thitc:

= %

. (H) = —AX;
Za:: X,

% =0, R _5s

oL dD

L =const
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D - kich thuéc thay d6i;

25| 1 1

EC(HI)::0+E— i- " =3 1- -
sin— sin—
2 2

* Tinh g, (H,)
D 1 D

H,=D-H,=D-L-=|1-

St
sin% 2 sin(c/2)

! 0= 8[1+—1——~:l
sin% sin{oc/2)

SC(H2)=6 I+

* Tinh g, (H,)

Hy=2_m,=D_ Dy, 1 |- D)1
2 2 2 smE 2 sin—
2
1 1
gc(H3)=6 - +0=35 5
sin— sin—
2
3. Bai tdp

a) Tinh sai 56 chudn cho cdc kich thude H,, Hy, H3 khi khoan 16

So d6 dinh vi cho trén hinh 3.21a. Chi ti€t duge dinh vi trén chét try
¢6 khe h& A; duong kinh ngoai D°®; duomg kinh 18 d*¢ do lech tam 16 va
mit ngodi 1a e; dudng kinh chét d, = const. Lyc kep vuong géec véi mat
diu chi tiét.

b) T:’nh sai s6 chudn cho cdc kich thudc H,;, H,, Hj khi phay

So d6 dinh vi cho trén hinh 3.21b. Chi ti€t duge dinh vi va kep chat trén
truc g4 dan héi (tru dai khong cé khe hd). Dudng kinh ngoai DBD: duding
kinh 16 d°% do lech tam 16 v mat ngodi la e.
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¢) Tinh sai s6 chudn cho kich thugc 1y, 1y, I3 khi chi tiét dinh vi trén hai
miii tdm ciing (h. 3.21c).

a) b}

Hinh 3.21. S0 d8 dinh vj cta céc bii tap.

3.5. CAC NGUYEN TAC KHI CHON CHUAN

Khi chon chudn dé gia cong céc chi ti€t méy, cin dam béo céc yéu cdu
sau: ’

- Bio dam chat lugng chi tiét mdy trong qu4 trinh gia cong.
- Nang cao ning suit, ha gid thanh.

3.5.1. Chon chuin thé

Chudn tho thudng ding trong nguyén cong ddu tién cla quéd trinh gia
cong co. Viéc chon chudn tho ¢6 ¥ nghia quyét dinh d6i véi qud trinh cong
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nghe, c6 anh hudng dén cdc nguyen cong sau, dén d$ chinh xic gia cong clia
chi ti€t. Khi chon chudn thé cdn chd ¥ hai yéu cdu sau:

- Phan phéi db lugng du cho céc bé mat gia cong.

- Bam bio d¢ chinh x4c cdn thi€t vé vi tri trong quan gida cdc bé mat
gia cong va cdc bé mat khong gia cong.

Vi du, trén hinh 3.22 13 phoi | B
ddc cia chi tiét hop. Phoi ddc cin

. -
gia cong cic bé mat A, Bva 16 O. —®—

Truong hop 1 : Khong 6 18 dic | m
san. Trudc hét 14y miat B 1am chufn ) |
the dé€ gia cong mat A, sau d6 14y rva .
mit A lam chudn dé gia cong hai bé _ l
mat B, O.

Hinh 3.22. Phoi diic cia chi tiel hop
Truong hop 2 : C6 18 diic sin.

Khi dé6 phéi 14y 16 Jam chudn dé gia cong mat A, sau do 18y mat A 1am chuidn

dé gia cong mat B. Nhu vay lugng du phan b6 déu, trénh ph¢ phdm khi 16 bj

dic léch, vi néu 18 dic lech, lugng du phan bs khong déu khi gia cong, 18 bj

lech tam hofic c6 sai s6 hinh dang hinh hoc do Iyc cit thay ddi. Trudng hop

18 bj dic 1¢ch qu4 s& khong dit lugng du dé gia cong 15.

Dua vao cdc yéu cdu trén ngudi ta dua ra cic nguyén tic éhon chudn tho.

Nguyén tdc I : Néu chi tiét c6 oy
1 bé mat khong gia cong thi nén / 4/ ' / /
chon bé mit dé 1am chudn the, vi / Tt
nhu vy s& 1am cho sy thay ddivi — VR — T — T —
tri twong quan giita b& m4t khong /| _
gia cong vd bé miyt gia cong 1a //// /]
nho nhat.

Hinh 3.23. Chon chufin tho cho pittong
Vi du: Khi gia céng pitténg

(h. 3.23) ngudi ta chon chudn thé Id mit trong khéng gia cong cia pitténg dé
dam béo dinh va thanh pittong c6 chidu diy déu theo yéu ciu.

Nguyén tdc 2 : Né&u chi tiét c6 m(_St s6 bé mit khong gia cong thi nén
chon bé mit khéng gia cong nio c6 yéu cdu do chinh xdc vé vj tri trong quan
cao nhat ddi vdi b& mat s& gia cong 1am chudn the,
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Vi du: Khi gia cong 18 bién (h. 3.24), nén 14y mdt A lam chudn tho dé
dam bio 18 gia cOng c6 bé day déu din.

Nguyén tdc 3 : Né&u chi ti&t
c6é nhiéu bé mat gia cong thi nén
chon mit n3o ¢6 lugng du nho,
déu lam chudn tho.

Vi du: Khi gia ¢éng thin
may tién ¢h. 3.25), ngudi ta chon
mat B 1am chudn tho d€ gia cong
mat A, sau d6 ldy mat A lam Hinh 3.24. Gia cong 18 bién
chudn tinh dé gia cong mit B, vi

‘khi dic, mat B nim 0 nira phdn khuon dudi, do d6 mit B ¢6 cdu tric kim loai
161, bé mat ddc nhin, déu dan. ’

B
[AVE
L 3
I_' ]
A
Hinh 3.25. Gia cong thin mdy tién Hinh 3.26. Gia cong truc bac

Nguyén tdc 4: Khi chon chuén tho nén chon bé mat bing phing khong
¢6 ria mép dap, dau ngét, diu rét hojgc qua goé ghé.
Nguyén tdc 5: Chuén tho chi nén ding mot ldn trong qué trinh gia cong.

Vi du: Khi gia cong truc bac (h. 3.26), bé mit 2 13 bé mit khong gia
cong duge dung 1am chudn dé gia cong mat 3. Sau d6 dé€ gia cong mit 1 ta
14y mit 3 Iam chudn tinh. Néu ta 14y mit 2 1am chuén tho dé gia cong mit |
thi s& khéng ddm bdo do ddng tdm giilta mat 1 va mat 3.

3.5.2. Chon chuan tinh

Nguyén tdc 1 : Khi chon chudn tinh cdn ¢& géng chon chudn tinh chinh,
nhu vay sé lam cho chi tiét lic gia cong c6 vi trf twong tu nhw khi 1am viéc.

Vi du: Khi gia cong ring ciia binh rang (h. 3‘2?) chudn tinh dugc chon
12 16 B va mit ddu A. L3 B 12 bé mit sau niy duge lép ghep vOi tryc truyén
dong.
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Hinh 3.27.'Gia céng ring ciia bdnh ring

Hinh 3.28. Phay mat phing e (L) = 0

Nguyén tic 2 : C8 ging 'chc_m chusn dinh vi tring véi géc kich thudc d€ sai

s8 chudn €, (L) = 0 (h. 3.28).

Mat A 12 mat chudn dinh vi v géc kich thude.

Nguyén tac 3: Chon chuén sao cho chi tiat khong bi bi€n dang do luc
kep, luc cit. Mat chudn phai c6 di dién tich dé dinh vj.

Nguyén tdc 4 : Chon chuén sao cho két c4u dé £d don gidn va thuan tién

khi sir dung.

. Nguyén tdc 5. C6 ging chon
chuan 1a chudn tinh théng nhat.
Chudn tinh théng nh&t 13 chudn
dugc ding trong hdu hét céic
nguyén cong cua qud trinh céng
nghé vi n€u khi g4 dat ma thay déi
chudn nhiéu 1dn s& sinh ra sai s6
tich lu§ lam giam d6 chinh x4c gia
cong. '

Vi du: Khi gia céng v& hop
giam t&c¢ (h. 3.29) chudn tinh théng
nhét duge chon 1a mit phing A va 2
16 B, C. Chuén tinh d6 s& dugc ddng
sudt trong qué trinh gia cong chi
tiét vo hop trit nguyén céng tao mat
chudn vi 216 B, C. Mt A khéng
ché 3 bac ty do, 16 B khéng ché 2

o g 4

Hinh 3.29. Gia c6ng vo hop gidm (oe.

bac ty do (chét tru ngén) 16 C khéng ché 1 bac tu do (chét trim) (chéng

Xoay quanh dudng tam cla 16 B).
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CAU HOI ON TAP CHUONG 3

1. Binh nghia va phan loai chufn (cho vi du minh hoa).

2. Thé nao 14 qué trinh g4 dat? Phan tich ciud trinh ga dac trén mam c3p 3 chiu.
3. Hay néu dac diém, pham vi tng dung cic phuong phép g4 dat.

4, Hay néu nguyén tic 6 diém khi dinh vi chi ti€t gia céng.

5. Néu cic vi du vé cdc chi tiét dinh vi (mat phdng; khéi V dai, ngin; chét dinh

vi dai, ngin; chét con; chét trdm). Céc diém cin chd ¥ khi dinh vi. Th€ nao 1a siéu
dinh vi ? T4c hai ¢lia né.
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6. Céach tinh sai s8 gd dat.

7. Thé nao 1a sai s chudn ? Cach tinh sai s6 chudn.

8. Hiay néu nguyeén tic chon chudn thd (cho vi du minh hoa).
9. Hiy néu nguyén tic chon chudn tinh (cho vi du minh hoa).



Chuong 4
PHUONG PHAP THIET KE - QUY TRINH CONG NGHE

4.1. Y NGHIA CUA VIEC THIET KE QUY TRINH CONG NGHE

Bét ci san phidm nio trudc khi dua ra sin xudt déu phai qua giai doan
chuén bi san xust. Thiét k& quy trinh cong nghé gia cong ch1 tiét mdy 13 no6i
dung co bin clia giai doan chudn b san xuat.

Quy trinh cong nghé¢ dugc thiét k&€ nhim muc dich hudng dén c0ng nghe,
14p chi tieu kinh t& k¥ thuat, k&€ hoach sin xuat va diéu hanh san xu4t.

C6 hai trudmg hop thiét k€ quy trinh céng nghé: mot ta khi thidt k& nha
mdy mdi, hai 13 thiét k€ quy trinh cong ngh¢ ch€ tao san phdm mdi trong
diéu ki¢n nha mdy da ¢6 sdn. '

4.2. CAC TAI LIEU BAN PAU CAN THIET KHI THIET KE
QUY TRINH CONG NGHE .

Muén thiét k€ quy trinh cong nghé phai c6 céc tai liéu ban ddu sau :
- Ban v ch€ tao cia chi ti€t v6i ddy di mat cit, hinh chidu (ghi diy du
kich thudc, dung sai va cdc diéu ki¢n k§ thuat khéc, ghj r& nhimg ché cdn gia
cong dac bi¢t, vat liéu, phuong phdp nhiét luyén, do cing yéu cdu).

- Sin lugng chi tigt ké ci thanh phén dy trif ciing nhitg diéu kien han
ché khdc ciia san phim. .

- Hinh v& b6 phén ciia san phdm, trong d ¢6 chi tist gia cong.
- Nhing tai ligu vé thi€t bi, miy cong cu, dung cy, d6 gi.
- Cic sé tay cong nghe ché tac mdy.

4.3. TRINH TUTHIET KE QUY TRINH CONG NGHE

1. Nghi&n cttu ban v& chi tiét, kiém tra tinh ccngknghe trong két ciu cha
chi tiét gia cong.

2. Phan loai chi tigt.
Xidc dinh dang sdn xuat.

4. Chon phoi va phuong phdp ch€ tao phoi.
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X4c dinh chudn va chon céch dinh vi.
Lap thit ty cdc nguyén cong.
Chon médy cho méi nguyén cong.

® N o

Tinh ho#c tra bang lwgng dur cho cic nguyén cong, cac bé mat. Xéc
dinh kich thudc cdn thiét clia phoi.

9. Chon dung cu cét, dung cu do tiéu chudn. Thigt ké dung cu dac biét.

10. Chon d6 gd tieu chudn. Thiét k& dé gd chuyen ding.

11. Xdc dinh ché& 49 cit.

12. Dinh bic thg cong nhan.

13. Tinh dinh mic théi gian va ning sust. So sdnh cdc phuong 4n cong nghé,
14. Lap cdc phi€u cong nghe.

Noi dung cédc budce trén déu cdn thigt khong thé thi€u, tuy vay mic do thi
khdc nhau tuy theo dang sin xust va diéu Kién cu thé.

4.4. MOT O BUSC THIET KE €G BAN

Tuy theo kha nang va mic do tan dung cdc qud trinh cong nghé dién
hinh ¢6 sdn, cdc qud trinh cong nghé dang 4p dung dat hiéu qua t&t ma tinh
chdt va khoi luogng thiét k& qu4 trinh céng nghé s& khic nhau. Sau day 12 n6i
dung céc budc co ban.

4.4.1. Ki€m tra tinh cdng nghé trong k&'t ciu chi tist may

Tinh céng ngh¢ trong két c4u 13 tinh chét quan trong cila sin phdm hoac
chi ti€t co khi nhim dam bao lugng tiéu hao kim loai it nhit, khéi lugng gia

cong va lap rép ft nhat, gia thanh ch& tao thdp nhat trong diéu kién va quy mé
san xudt nhat dinh.

- Khi xét tinh cOng nghé trong két cfu cla chi tiét gia cong phai duge
dva trén céc co sd sau :

+ Quy mé sdn xuit va tinh loat cla san phdm.

+ K&t cdu tdng thé cha sin phdm, ddm bdo chic nang va didu ki¢n
lam viéc ciia sin pham.

+ Didu kign san xuat cy thé cda doanh nghiep.

- Muén ddnh gid tinh céng nghe trong két cdu chi tiét mdy cdn phai theo
cdc chi tidu sau:

A+ Tr(_mg luong két cau nhd nhat.
+ Sir dung vét liéu th6ng nh4t tieu chudn.
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+ Quy dinh kich thuéc dung sai va d¢ nhim bé mat hop 1y. '
+ Sir dung chi ti&t mdy va bé mat chi ti€t mdy théng nhat, tieu chudn.
+ K&t c&u hop 1y dé gia cong co va ldp rdp thudn tign.

Dé dam bio hiéu qui chung clia qué trinh ch€ tao sin phdm thi tinh céng
nghe trong k&t cdu san phim phai duge nghién ciru, phé phdn tir khi bt dau
thiét k€ k&t cdu san phim. Ngudi k§ su thiét k&€ phai ndm viing cdc phuong
phép gia cong cit got dé thit k& chudi kich thudc cong nghe hop 1y, d6 nhén

béng vd d6 chinh xdc phit hop v6i yéu ciu sit dung nham glam gid thanh san
phéam tir khau thigt k&,

- b6i vai gia cong cit got, két cdu cla chi tiét may phai thoa min duoc
cdc yéu cdu sau:

+ Giam trong lugng chi tiét nhung vin dam bao chi ti€t da cimg ving,
tao didu kién cit got v6i ché do cdt got 16n, nang sudt cao.

Vi du: Gia cong chi tiét ¢é thanh méng kém ciing vimg, khi gia cong 16
phai cé thém géan tang cing hodc khi gia cong chi ti€t (h. 4.1a):

a) Néu gia cong két cdu nguyén chiéc sé ton vt liéu, chi phi gia céng tang
(h.4.1a}.

b) Néu gia cong téch thanh hai chi tiét sé dé dang va gidm chi phi (h. 4.1b).

+ Diing dung cu théng nhdt, tiéu chudn, han ch& 16i da cdc dung cu
dinh kich thudc nhu mii khoan, khoét, doa phi tiéu chudn.

+ Don giin ho4 két cdu, ddm bio gia cong kinh 1€, d&€ dang (h. 4.2),
nang suit cao.

+ Cin phan biet r6 rang giita cdc bé mat gia cong véi chit luong bé
mit khdc nhau ¢h. 4.3).

+ Cin thiét k& két c4u bé mat chi ti€t mdy phii hop v6i kha nng gia
cong co (h. 4.4).

3 ) 0T
180 8 hd
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a) by

Hinh 4.1. Gia cong chi ti€t cé thinh mong
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Hinh 4.2. Gia cong que thim déiu
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Hinh 4.3. Sira két cdu 16 doa
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u) KhOng_doa duge dén diy 18; b) Di chira lai phéin thodt cho con cit miii doa.

a) b)
Hinh 4.4. Khoan 18 trén mat cong

~a) Khong khoan duge 18 trén miit cong, miii khoan trugt, aiy;

b) Tao mat phing trude khi khoun.



4.4.2. Chon phdi va phuong phap ché tao phdi

Mu6n ché tao chi ti€t mdy dat yeu cdu k¥ thuat va chi tieu kinh &, ngudi
thigt k& 1ap quy trinh cong ngh¢ phdi xdc dinh duge kich thudc va chon loai
phoi thich hgp. Kich thudc chia phéi duge xdc dinh theo lugng du gia cong (s&
néu ¢ chuong 5, muc 2) con chon loai phéi phai cin cit vao cdc y&u t& sau:

+ Vat liéu va co tinh clia vat liéu chi tiét gia cong.
+ Kich thudc, hinh dédng va két cfu ciia chi tiét.

+ San lugng hang nam hodc dang sdn xuit.

+ Co s& vat chdt ky thuat cia doanh nghiép.

Muén chon phéi hop 1y phdi ndm vitng cdc yéu cdu thiét k&, dic tinh cdc
loai vat liéu, cdc loai phoi, cong dung ciia ting loai phoi. Nhitng kién thic vé
phoéi duge urinh bay khai quat & chwong 5. Chi phi khi gia cong duge danh
gia qua hé so sir dung vat liéu;

th
Gpn

Trong d6: G, — trong lugng chi tiét (kg);
G,,, — trong lugng phoi (kg).

Hé s6 K - trinh d¢ k¥ thuat ché tao phoi. Xu huéng phat
trién cia cong nghé ch€ tao phoéi 12 1am hinh déng, kich thudc cia
phoi cang gén véi chi ti€t gia coOng cang tét.

4.4.3, Lap thit tuy cac nguyén cdéng

Khi thi€t k& quy trinh cong ngh¢ gia cong chi ti€t may phai x4c¢ dinh hop
1¥ thit ty cdc nguyén cong sao cho chu trinh gia cong hodn chinh mot chi ti€t
14 ngda nhit, chi phi gia cong 1 nhd nhat.

The tr gia cong cdc bé mit clia chi ti€t mdy phu thudc vao tinh chét
logic ctta qud trinh bién d6i trang thdi, tinh chat chi tiét may, phu thudc vio
1y thuyét vé chuidn c6ng nghe va diéu kién san xudt cu thé.

Khi x4c dinh thit tu nguyén cdng cin dua vio tién trinh cong nghé dién
hinh véi dang chi ti€t mdy co ban (truc, hop, cing, bac, banh ring) dé cu thé
hod quy trinh cho chi ti€t miy thyc t€&. Cic quy trinh céng nghé dién hinh
dugc trinh bay & chuong 15.

NOi chung ngui ta dya vio trang thdi cudi cung clia d6i tugng gia cong
- dé 1ap ra cdc phuong 4n thit ty gia cong cdc bé mat theo nguyén tic: trudc hét
gia cong cdc bé mdt chudn céng nghé (chudn tinh thong nhdt), cdec bé mdr
quan trong thudng qua hai giai doan gia coéng thé va gia cong tinkh.
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4.4.4. Thig't k& nguyén cdng
1. Chon mdy
M4y cong cu duge chon theo nguyén tic sau:

+ Kiéu médy dugc chon phai dam bao thuc hién dugc phuong phéap gia
codng da chon.

+ Kich thuéc, pham vi cia may phil hop véi chi tiét gia cong.
+ M4y duoc chon phai c6 do chinh xdc phii hgp véi yéu cdu gia cong.

+ Cong suat va thong s6 cong nghg clia mdy phai dam bao chat lugng va
nang suit gia cong.

+ Chon mdy phl hgp véi dang sédn xudt,

2. Xdc dinh chudn céng nghé, phuong dn gé dit va trang bi cong nghé

Chudn c6ng nghé duge xdc dinh theo nhiing nguyén tic di dugc néu &
chuong 3. Tuy theo dang san xuft d€ chon trang thiét bi tieu chudn, van ning
hay chuyén ding. Vi dy, & dang san xuét don chiéc, nén sir dung mdy van
niang va dé g4 van ning nhu mam kep, ét0, u chia d6: & dang sin xuit loat
vira, nén chon mdy cong cu van nang va thiét k& d6 gd chuyén ding; & dang
sdn xudt loat 16n, hang kh&i, nén chon thi€t k€ médy chuyén ding va dé gd
chuyén ding,.

3. Xdc dinh cdc thong sé6 cong nghé

Cic thong s6 cong nghe cé dnh hudng tryc tiép dén chil lugng gia cong va
hiéu qua kinh t€ cha qud trinh cong nghe. Gi4 tri clia thong s6 cong nghé phai
duogc xdc dinh hop 1 theo yéu cdu k¥ thuat va dam bao chat lugng gia cong.

Thong 36 cong nghé co ban bao gém: vin tdc cat s6 vong quay truc
chinh, lugng tién dao, chiéu sau cét, s& ldn cit.

G1a tri thong s6 coéng nghé phu thu¢c vao phuong phap gia cong, loai
mdy cong cy, dung cy, tinh chét vt ligu gia cong, trang thai phoi...

Thong s6 coﬁg nghé durge xdc dinh theo cdc s tay cong nghe bang céch
tinh hodc tra bang réi dgi chi€u v6i pham vi gid tri thyc hién c6 trén mdy, két
hop véi viéc kiém tra cong sust mdy. Néu cdc thong s& cong nghé khong phi
hop hoac mdy khéng dédp ung cong sudt thi chon lal may khéc.

X4c dinh thong s6 cong ngh¢ duge thuc hién theo th ty sau:
+ X4c dinh chiéu sau crt t.

+ Xic dinh budc tién dac S.
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+ Xdc dinh van t6c cit v,.
+ Tinh s¢ vong quay tryc chinh n,,

+ Dai chi€u s6 vdng quay n, , budc tién dao S, v6i gid tri ¢6 thyc trén |
mdy, 18y gid tri gdn nhat S,, , n,.

+ Tinh cong sudt cit N,.
+ Kiém tra cong sust N,, > N...
4. Dinh mic thoi gian gia cong
Thi gian gia cong timg chiéc t,, duge xdc dinh theo céng thifc sau:
L=ttt +1, +1,
trong d6 : t, — thoi gian co ban;
. t, —thdi gian phy;
t,,— thoi gian phuc vy;
t.— thdi gian nghi ngoi tr nhién.
* Thoi gian co bdn khi gia céng co 1a thoi gian tryc ti€p cdt got var ligu,
hay cdn goi 1a thdi gian mdy. Thdi gian co ban ty timg phuong phip gia

cong 6 cong thic tinh cu thé. Vi duy, khi ti¢n, théi gian co ban duoc tinh
theo cong thitc sau :

. L
t,= i——
n.S
trong d6 : i—s6 lan chay dao;
L — chiédu dai gia céng (mm);
n — s6 vdng quay truc chinh (v/ph);
S — budc ti€n dao (mm/v).
* Thoi gian phuy 13 thoi gian gd dat, thio kep, bat mdy... Gid trj thdi gian
phy duge tra trong céc sé tay dinh mitc thdi gian.
* Thai gian phuc vu k§ thudt va 16 chic 13 thii gian lau chili mdy, don
phoi, chuyén pheéi ...
Thoi gian phuc vu dugc tinh nhu sau :
a

Ly = (t, + 1) ~—
= l‘)100

Trong d6: a- h¢ s6 thdi gian tra trong sé tay dinh miic.

* Thoi gian nghi ngoi 1y nhién 14 thdi gian danh cho nhu cdu tir nhién
nhu v¢ sinh ¢4 nhan:

b
L, ={t, +t)—
_ ( ")100
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trong dé: b - ﬁe s0 tra trong céc s6 tay dinh muc.

¥ Ndng sudt 1a s6 san pha’m 1am ra trong mét don vi thbi. gién. Ning sudt
. Q dugc xdc dinh theo cong thirc sau :

=Mk
tic
ttong dé: m - thdi gian (ca, gi¥, phit);
k.- s6 mdy mot cong nhan didu khién.

5. So sdnh cdc phuong phdp cong nghé

So sdnh cdc phuong phép céng nghe 13 phan tich danh gid ching v& hiéu

qud kinh te€-ky thuat dé chon phuong phép t6i wu theo didu kién san xudt cu
thé.

Trong thyc (&, ngudi ta dya vao chi phi sin xust ing véi timg phuong dn
cong ngh¢ dé xdc dinh phuong 4n t6i wu. Chi phi sin xuft ing véi timg
phuong dn cong nghe dugce x4c dinh nhu sau:

C=GC+C (a+P) + Cy+Cy+C; (d6ng/ nam)

Trong d6: C, - chi phi vat li¢u; C_ - chi phi vé luong cho cong nhan san
Xudt; o - he s6 tién thudng, phy c&p; B - hé s6 chi phi quan 1y, didu hanh;
Ci - chi phi mdy; C;, - chi phi vé dung cy; C - chi phi vé dé ga.

Gid thanh gia cong G la dai lugng quan trong dé danh gi4 hiéu qua kinh
t& ciid phuong 4n cong nghé. Gi4 thanh gia cong duge tinh nhi sau:

G =% (d6ng/chiéc)

Trong dé: N - san lugng hing nam.
Phuong 4n t6i uu s& la phuong 4n c6 gid thanh gia cong thip nhat (G

min)'

CAU HOI ON TAP CHUONG 4
I. Y nghia cia viec thiét k€ quy trinh céng nghé. Cic i lidu ban ddu dé thiét
k€ quy trinh cong nghé.
2. Trinh w thiét k€ quy trinh cong nghe.

3. The nao 1a tinh cong nghe trong k&t cdu ? Dua vao chi tieu ndo ddnh gid tinh
cong nghé cla két ciu chi tiér?

4. Nhing két cdu chi ti€t duéi day khong mang tinh cong nghé. Hay phan tich
va cho phuong 4n sira d6i két cdu (h. 4.5).
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c) | d)
Hinh 4.5. Sira ddi k&t cfu chi ust

5. Dua vio cdc yéu t8 ndo dé chon phoi va phuong phap ché a0 phoi ?
6. Trinh biy cdc budc co ban khi thi€t k&€ nguyén cong.

7. Thi gian gia cong ting chiéc duge xéc dinh nhu thé nio ? (néu cu thé timg
thanh phin ctia né).

8. Nang sudt gia cong la g1 ?
9. Hay so sdnh cdc phuong phdp cong nghe ?
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Phin hai. PAC TRUNG CAC PHUONG PHAP
GIA CONG CO KHi

Chuong 5
CHON PHOI VA CAC PHUONG PHAP GIA CONG
CHUAN BI PHOI

5.1. CAC PHUONG PHAP CHE TAO PHOI |

Trudce khi ché tao mot chi ti€t may cdn phai chon phéi va kich thuée phoi
thich hgp. Khi chon loai phoi cdn cin cif vao cidc yéu td sau :

+ Vit liéu va co tinh vat liéu clia chi tiét theo yéu cdu thiét k&
+ Hinh dédng, két cdu va kich thudc cia chi tiét.

+ San lugng chi ti€t v mic d¢ 6n dinh cha sin phim.

+ Hoan canh va kha ning cy thé cla xi nghiép.

Chon phoi hgp 1y khong nhimg bio ddm co tinh cha chi ti€t ma con gidm
chi phi vé& vat ligu va chi phi gia cong, ning cao nang suit va ha gid thanh
san phim.

Muén chon phéi hop 1y cdn hiéu rd dic tinh cha timg loai phoi, pham vi
sir dung cua ching.

Cac loai phoi kim loai thong dung la phoi dic, phéi rén, phoi dap, phoi
can..., ngoai ra con sir dung phéi tir cdc loai vat lieu khac nhu nhya, phip,
g6m, sit... '

1. Phoi ditc ‘

Buic 1a phuong phédp ché tao phoi bing cich rét kim loai 16ng vao khuon
6 hinh dang nhit dinh. Phoi diic thong dung nhat 13 phoi gang, ngodi ra c6
thé dic duge phoi thép va kim loai mau.

Diic c6 thé tao ra phéi c6 hinh ddng két cdu phic tap ma cdc phuong
phédp khac (rén, dap) khé dat duoc.

B¢ chinh xéc va co tinh vat liéu phu thudc vio phuong phép dic va
phuong phdp 1am khuén,
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C6 nhiéu phuong phép diic : dic trong khuén cit, dic trong khuén kim
loai, ddc ly tam, diic 4p lyc, dic trong khuén vé méng, dic trong khuon miu
chdy, dic trong chan khéng... Viéc chon phuong phip dic phu thudc vao
yéu cdu k¥ thuat, kich thuéc, hinh déng k&t cAu cia sin phdm, dang sin xuit
va khd nang dat duge do chinh xdc va yeu cdu k§ thuat cia phuong phidp
lam phoi. :

2, Phéi rén

Phuong phép rén cho phoi c6 co tinh tét, kim loai chat, chiu uén va xoin
t6t nhung phoi rén ¢6 hinh déng it phic tap so véi phoi dic. Vi yéu cdu co
tinh nén ¢6 trudng hop rén sau khi diic, cdn.

Ren c6 thé rén ty do va rén khuon, rén khuon dat nang suit cao hon, hinh
ddng phiic tap hon song mdy phéi cé luc ép 16n.

3. Phoi dap

Phoi dap ¢6 uu diém :

- C6 hinh ddng va kich thudc gdn giSng v6i kich thudc cha chi ti&t gia
cong. ' '

- D¢ chinh xéc cla phéi cao hon so véi ren cé khuon don gian.

- Luong du cha phoi nhd. '

- Yéu cdu cong nhan diing médy ¢6 trinh do khéng cao.

Phuong phip dap thudng diing trong sén xuat hang loat Idn va hang khdéi
vi ¢6 nang sudt cao, lugng tidu hao kim loai ft, phoi ¢é do chinh xdc cao.

Tuy theo hinh dang, kich thudc va tinh chit cha chi tiét ¢6 shé chon céc
phuong phép dap khdc nhau nhu dap néng hay dap nguoi, dap thé tich, dap
vudt hay dap tdm. Dap thé tich thudng phai dap néng, dap vust va dap tam
thudng 1a dap ngudi. Khi chon phoi dap cdn xét dén ¢ thai gian va chi phi
cho lam khuon miu vi rit t6n kém.

4. Phéi cdn

Phéi can la phoi dugc ché tao bing phuong phip bién dang déo trong cdc
nha mdy luyén kim. Phéi cdn thudng c6 hinh dang va kich thudc theo tiéu
chudn: phéi ¢4n trdn, vudng, phoi 6ng, phoi hinh (U, I, L...)...

Phoi cdn duge dung rong rii trong nganh ché tao mdy. Vé& co tinh cia
phoi cdn kém hon so v6i ph6i rén va phoi dap . Chon phoi ¢dn ding hinh
dang va kich thudc c6 thé tiét kiem duoc var liew va khéi lugng gia cong co.

Ngoai ra c6 thé ché& tao phsi bing phuong phédp han. Phuong phdp han cé
thé giam bét lugng tiéu hao kim-loai, nhat 13 khi ché tao cdc mdy 1én. Han
chinh xdc ¢6 khi khong cén gia céng co sau dé. Ngoai ra han ¢6 thé két hop
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vdi cdc phu‘cm.g phdp khdc nhu dap két hop v6i han d€ tao ra phoi c¢6 hinh
ddng phiic tap.

Phoi bang vat ligu phi kim loai nhu: g8, nhua, cao su... hién nay

' thudng tao phoi bing phuong phip dic €p, vat liéu chit déo ¢6 tinh chiu

mon t6t, lam viéc ém, khong gay ti€ng 6n, ché tao don gian, ning suit cao,

c6 khi khong cin phai gia cong co sau khi ép nhya ; vat lidu gém, sif sau

khi thieu két ¢ do cimg cao, ¢6 d6 bén khi lam viec trong moi trudng in
mon (xut, axit).

5.2. LUJNG DUGIA CONG VA XAC DINH KICH THUGC PHOI

Trong qué trinh gia cong co, dé ché tao ra chi ti€t mdy cé dé chinh xéc
va chat luong bé mat phit hgp v6i yeu cdu ky thuat va diéu kien lam viéc
cla sdn phim, phai hét di mot 16p kim loai trén bé mat phoi 1am thay déi
hinh ding, kich thudc va d6 nhim bé mit, vi vay cén phai c6 lrgng du gia
cong co. '

Lugng du gia cong co 1a 16p kim loai dugc lay di trong qué trinh gia
¢ong co khi. _

Trong nganh ch& tao mdy, tuy theo dang san xudt, gid thanh vat liu
chi€m tir 50 + 75 % gi4 thanh sin phdm, trong dé lugng du (phoi) ldy di
chi€ém 20 + 22 % gi4 thanh.

Lugng du gia cong co cdn phai x4c dinh sao cho trong diéu kién 1am viec
cu thé, sin phim dat dugc chat lugng yéu cdu véi gid thinh thdp nhat, ¢
nghia l1a phai xdc dinh lugng du gia cong hop 1y.

Néu lugng du gia cong qud 16n s& (6n nguyén vat ligu, chi phi lao dong
dé gia cong, chi phi niing lugng dién, dung cu cit va thiet bi... déu tang, do
d6 din dén gid thanh gia cong cao. _ .

Neéu lugng du gia cong qud nhd s& khong di 16p kim loai d€ hét di céc
sai l¢ch hur hdng cia phoi d€ tao thanh chi tiét theo cac yéu cdu k§ thuat.

Cac khai niém vé lugng du
a) Lugng du giita cdec nguyén cong (hay con goi 13 lugng du trung gian):
1 16p kim loai dugc 14y di & méi nguyén cong, méi buée cong nghe (Z;). No

duge xdc dinh bang hi¢u s kich thuée do bude (nguyen cong) sat trude dé
lai va kich thude do bude (nguyén cong) dang thire hién tao nén (h. 5.1).

Dai véi mit ngoai : Z;=L,,-L,

D6i v6i mat rong, rinh : Z;=1;-L,,.
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L;

Z;

a) )

Hinh 5.1. Lugng du trung gian.
a) Mat ngodi; b) Mat trong.
b) Lugng du téng cong : 1a toan bo 16p kim loai dugc 14y di trong qua
trinh gia céng qua tat cd cic nguyén cong, cdc bude cong nghe {(Z)-
P6i v6i mat ngoai: Zo =Ly - L
D&i vai mat trong :  Zg =L¢e - Lyn
Trong d6 : Ly, - kich thudc phoi; L, - kich thude chi tiét.
¢) Litong duw d6i xitng: 12 16p kim loai dugc 14y di khi gia cong cac bé mat
tron xoay ngodi (tryc), tron xoay trong (1), hoac gia cong clng mot lic cic
bé mat song song ¢6 chiéu day cit nhu nhau (ky hieu 1a: 2 Zi hoidc 2 Z0).
D6i v6i mattry ngodi:  2Z;=D-D;
2Z, =Dy, - D
P6i véi mat trp trong :  2Z; = D; - Dy
2Z,=D; - Dp
Cdc phuwong phdp xdc dinh luong du:

Dé xéc dinh lugng du gia cong thudng dp dung hai phuong phdp :
- Phuong phdp théng ke kinh nghi¢m.
- Phuong phép tinh todn phan tich.

* Plutong phdp thong ké kink nghi¢m 1a phuong phdp duge ding phé
bién trong thyc t€ san xudt. Lugng du gia cong dugc xéc dinh dua trén
téng lugng du cdc budc gia cong theo Kinh nghiém va duge cho theo bang
trong céc s& tay thiét k& Phuong phip nly ¢6 wu diém 12 tra nhanh gon,
khong mat nhidu thdi gian, nhung c6 nhugc diém 1a lugng du gia cong
thudng 16n hon gid i cdn thigt do khong tinh dén diéu kién gia cong cu
thé.
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* Phuong phdp tinh todn phdn tich 12 phuong phép dya trén phén tich va
téng hop cdc yéu t6 tao nén 16p kim loai cdn hét di d€ tao thanh mot chi tiét
hoin thién.

So sdnh véi phuong phdp thdng ké kinh nghiém, lugng du & day cé thé
gidm tir 6+15% khoi lugng chi tist.

Nguyén tic tinh todn lugng du 1a 14y kich thudc chi tiét hoan thien lam
cd s, tinh lugng du trung gian cho cdc nguyén cong, céc bude cong nghé,sau
d6 cong gdp din lén tir kich thude chi ti€t cho dén nguyeén cong ddu tien dé
¢6 kich thude phéi cin thiét.

Lugng du trung gian t6i thiéu (Z; min) phai dam bio loai trir dugc céc sai
6 & budc cong nghé st true va sai s6 gd dit & bude dang thue hién. N6 bao
gém cdc yéu 16 sau :

+ Chi€u cao nhdp nho do budc céng nghé st trude dé lai (Rz ;).

+ Chicu sau 16p hir hong bé mit do budc cong nghe sit truée dé lai (T, ).

+ Sai léch vé vi tri khong gian do buée cong nghe sit trude dé lai (do
cong veénh, d lé¢ch tam, d6 khéng song song...), (p;.1).

+ Sai s6 g4 dat chi ti€t & budc cong nghe dang thuc hien (g;).

Nhu vay, gid tri nhé nhat cla lugng du gia cong tinh todn cho bude cong
nghé dang thyc hién dugce tinh:

P6i v6i mat phing :

Zi .= (Rzi_l +Tiy ) + i1 +E

Dai v6i miae try trong hojc ngodi vi phuong cia (p) va (g) c6 thé khéc
nhau nén phai téng hop chiing theo phuong phép cong dai s6 :

2.7, min = 2.[(Rzi_1 +Ti ) + \Ipzj-] + eiz J

5.3. CAC PHUONG PHAP GIA CONG CHUAN BI PHOI

Gia céng chudn bj phoi 13 nhilng nguyén cong m& diu cho qué trinh
cong ngh¢ gia cong co. Cdn phai cé gia cong chudn bj phéi vi phoi licu dugc
tao ra (ddc, rén) c¢6 chat lugng bé mit qud x4u so v6i yéu cdu nhu dinh cit,
Xt X1, chai céng trén bé mat, dju rét, dau ngét... chua duge 18y di, néu dua
vo gia cong co ngay cé thé lam dung cy cit mau mdn, dé v&, ch€ d¢ cit khi
gia cong bi han ché, khi cdt d& sinh va dap 1Am mdy céng cu suy gidm do
chinh xac va chéng hong
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M#4t s6 loai phodi c6 nhiéu sai lach nhu cong vénh, léch khuoén, léch tam,
méo mé... viéc g4 dit khi gia cong s& rat khé khan.

Do d6 can phai gia cong chudn bj phoi. Cdc nguyén cong gia cong chuin
bi phoi duge chon twy thuéc vao dac tinh phoi li¢u, vao dang san xuft, vio co
s& vat chat k¥ thuat cu thé cia noi sin xuit. Vi du, phoi diic trong khuon cat
phéi c¢6 nguyén cong 1am sach, i, gia cong béc va ; phai cdn (phoi thanh) dé
gia cong tryc cdn phdi ndn thing, cit dit, khod mat ddu, khoan 16 tam...
Trong san xudt don chigc va loat nhd thudng nguyén cong lam sach dugc
thuc hién & phan xudng ché& tao phoi, con nguyeén cong nin thing, gia cong
bdc vo, cdt dit... thyc hién & phan xudng co khi. Trong sin xudt hang loat
I6n va hang khéi, cong viéc gia cong chuén bi phoi duoc tich riéng thanh
mét b phan, phan xudng 6 cdc thiét bi riéng nhu mdy 1am sach, may khoa
mat ddu - khoan tAm, mdy gia cong phi...

Céc nguyén cong chinh khi gia céng chuidn bi phéi

1. Lam sach phéi

Cac loai phéi dic, phoi rén, phoi ddp trudc khi gia cong phdi duge 1am
sach cdt, viy kim loai, vét bdn gi, cdc ria mép kim loai... tao nén céc bé mic
sach s& d€ gia cong cét got duge dé dang.

Phuong phdp lam sach dugc chon tuy theo kich thuée va sin lugng
phoi. V6i sdn lugng nhd, chi tigt 16n s& dugc lam sach theo phuong phédp
thi cong biing ban chai sit, dila, d4 mai... Véi cdc chi tigt nhd, cé thé cho
vao thing quay, cdc chi ti€t khi quay va d4p vao nhau, cic vét gi, vay,
cdt... s& roi ra. Vi sdn lugng 16n, chi ti&t 16n c6 thé ding khi nén c6 ap

sudt p = 4 atm d€ thdi cdc hat gang nho va dap viao chi tiét cdn lam sach
trén thi€t bj chuyén ding,

2. Ndn thdng phoi . _

Nan thing khong nhiing ding cho phoi ma cdon cin nin thing chi tigt
gifa cdc nguyén cong nhu ndn théng cdc truc kém ciing viing sau khi tién
tho, nin théng chi ti€t sau nhiét luyén...Phoi sau khi nén thing s& ¢6 lugng
du déu, g dat phoi dé, gidm duge sai s khi gia cong.

Nin thing c6 thé thuc hién bing nhiéu cich :

-+ Ngidm bing mit, nin bing bia tay;

+ Nin ép thing ding d6 gi trén mdy ép;
+ Nién titing trén mdy chuyén ding.

Phuong phép nan thing ding d6é g4 trén mdy ép c6 thé thuc hien bing

cach gd dat chi ti€t trén hai kh6i V, ding lyc ép trén méy ép thuy lyc hoic
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tryc vit ép tir trén xudng. Nén theo cach ndy dd t6n cong sic so véi cich nén
bing biia tay va c6 thé ndn dugce truc ¢6 dudng kinh lon.

Nén thing trén médy nin chuyén ding (h. 5.2). Méy nén gbém ¢6 mot

- thiing quay, trong thung cé ba cép con lan c6 dang hypecbdoldit trdn xoay

dugc dit nghiéng mot gée 20...25°. Nhiing bo con lan nay tirng cip mot dugc

dat chéo nhau vira quay theo thung, vira quay quanh tam clia né. Cap con lan

1 vira quay vira ddy chi tiét tinh tién doc tryc, cdn cip con lin 2 va 3 lam
nhiém vi ép d€ nén thing chi tiét 5. |

Hinh 5.2. Nin thing phoi trén miy chuyeén diing.

Khoang céch giita cic con lan ¢6 thé diéu chinh dugc dé€ phii hgp v6i céc
loai dudng kinh phoi khdc nhau. Mot s6 mdy cdn ¢6 vanh 4 chifa bt mai dé
Iam nhin truc. Mdy nin chuyén ding thudng dugc sir dung trong san xudt
hang loat 16n va hang kh6i, ¢6 ning suat cao (0,8 -1,6 m/ph), do thang sau
khi nin c6 thé dat 0,5 - 1 mm trén chiéu dai 1000 mm.

3. Gia cong phd

Muc dich cla gia cong phd 12 béc di 1dp vo ngoai ctia phoi c6 sai lgch
qud 18n, chai ciing, dinh cit, ré nit...Nhing phoi thép diic mudn dua vao ren
dap lai cling phdi béc v ngoai. Mgt s6 trudng hop dung gia cong béc vo
ngoai dé phat hi¢n va loai bd nhitng phoi ddc ¢ khuyét tat, phoi rén bi nit,
© ran trude khi dua vao gia cong co khi.

M4y diing dé gia cong pha khong cdn chinh xdc nhung phai c6 cong sudt
16n, dii do cung vitng. Khi gia cong phid thuyng xay ra va dap, tod nhigt
nhiéu, rung dong... do d6 dao, mdy chéng mon, vi thé khéng nén k&t hop gia
cong phd véi gia cong tinh trén mot may.

4. Cat dirt phoi '

Cét ditt phoi thudng ding véi cdc loai phoi thanh, phoi cin can cét dut
thanh timg doan tuong ung theo chidu dai tryc (bing chiéu dai phoi truc hodc
boi s6 chia n6) hodc cit cdc dau rét, dau ngdt cha cdc phoi dic...
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Cé nhiéu phuong phip cét dit : cit bang cwa tay; cit bang cua can di lai;
cit bing cwa dai; cua dia; cit trén mdy cong cy (tién, phay, bdo...); cét bang
di mhai cit; cdt bing hoi han; cédt trén may cit dor thuy luc,...Khi chon
phuong phap cit dit phai xét tdi cdc y&u td sau :

+ Do chinh xdc cdt dit gém : do chinh xdc kich thude cdn cdt, do
chinh xdc m3t cit (40 phing, d¢ thing géc cha mit cit).

+ Bé rong miéng cét. ’

+ Nang suét cit.

Chon phuong phidp cit dit tuy theo loai phoi, san lugng va diéu kién vé
co sd vat chat k¥ thuat.

Sau day gidi thiéu mét s6 phuong phdp cit din.

* Mdy cuwa cdn: c6 k€t ciu don gian, dé sir dung, mot cong nhan ¢ thé
ding nhidu mdy, bé rong miéng cit: 3 - 4 mm, nang suit thip do cé hanh
rinh chay khéng.

* Mdy cira daiz ¢6 uu diém 1a cit lién we nén nang sudt cao, bé rong
miéng cit hep, chat lugng mit cédt t6t, c6 the cit phoi cé dudng kinh ldn,
nhung ludi cua khé ché tao, dé ditt, giy.

* Cat dier bang ddé mai cdr: thuong dung dé ct phéi 6ng, phoi thép hinh,
phoi dac ¢é chidu day cit khong 16n hodc dé cit cic loai thép cing (thép di
t6i). Cit bing dd mai cé thé dat d6 chinh xdec cao, chat lugng mat cir 181,
ning suat cao.

* Cdt ditt trén mdy cdt dot thuy lyc: 12 phuong phdp cit diit dya trén bién
dang déo kim loai & vung cét. Phuong phdp niy cho nang sudt cao nhung
miéng cit khéng chinh xdc do vat liéu bi bién dang déo khi cat, khong cit
duge phoi ¢6 dudng kinh l6n.

* Cdt bang hoi han: thudng dung dé cit phoi tdim ¢6 hinh ding phiic tap,
nang suit cao nhung chat lugng mit cit thip, do chinh xdc khong cao.

* Cdt dint trén mdy cdng cu: c6 thé cit trén mdy phay bing dao phay dia,
trén may bdo, may tién biing dao cit ddt. Cit dut 1rén mdy tién bing dao ti¢n
ciit thanh chi ding cét phoi ¢6 dudng kinh khong 16n vi dudng kinh phoi 1dn
thi dao nho ra nhiéu, cang vao sdu viéc thodt phoi, thodt nhiét cang kho, dé
giiy dao. Khi cit trén mdy tién thudng phat m& rong miéng ciit, dao phai
dich chuyén di lai khi cit nén nang suat thap, chiéu rong miéng cit 16n."

5. Gia cong I6 tam '

L4 tam ia chudn tinh phu, thudng diing dé g4 dat khi gia cong cic chi tiét
dang truc. L& tam khong chi dung khi gia cong cg ma cdn ding trong qua
trinh kiém tra va sira chita sau nay.
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L& 1am ¢6 nhiéu loai, nhung thudng ding hai loai sau (h. 5.3) :

- Loai 16 tam ¢6 mot gdc con (don gian) (h. 5.3a) chi ¢é mét géc ¢én lam
vige 60°, mit ¢on lam viec c6 dudng kinh D, 16 (d) 1a dé khi chdéng mii tam
vao khoi vudng, ¢4 khi né duge tard ren dé co dinh chi ti€t khac trén truc
hoic dé bao vé 16 tam.

- - Loai 16 tAm ¢6 hai géc con (h. 3.5b, ¢), phan con vit 120" dé bio vé 16
tam lam vig¢c 60° bén trong khi va dap, ngoai ra nho phin con vat d6 cé thé
gla cong sudt mit ddu truc.

A /
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Hinh 5.3. Cic loai 16 tam.
a) Loai c6 mot gée con; b) Loai €6 hai goc con.
Khi gia cong 16 tam cin bdo dam nhitng y&u cdu sau :
~ + Hai 16 tam phai ndm trén ciing mot dudng tadm dé rdnh tinh trang
miti tam tiép xtc khong déu, chéng mon anh hudng t6i do chinh xdc g4 dat.

+ G6c con phdi diing, chiéu sau 16 tam phai dim bao dé dién tich ti€p
xiic khi gd dit miii tam 16n, trdnh bi&n dang (h. 5.4).

a) ' b)
Hinh 5.4. Géc con cia [ tam khi gia cong khong ding.

+ BEé mat ¢on 1am viéc clia 18 tam phéi nhin béng dé chéng mon, giam
bét bién dang.

D€ gia céng 15 tam, tuy theo timg diéu kién cu thé ¢ nhiéu phuong phip
khéc nhau ;
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Trong san xudt don chiée va loat nhd cé thé gia cong 13 tam trén may
cong cu van ning nhy mdy tién, mdy phay, mdy khoan... khi khoan tim
thudng diung mii khoan tim chuyén ditng (h. 5.5). Gia cong theo phuong
phap nay cdn chii ¥ bdo ddm d6 déng tam cia hai 16 tam khi quay d4u chi tiét
dé gia cong 16 tam thir hai.

Hinh 5.5. Mii khoan tam chuyén ding.
a) Mai khoan tdm ¢6 mot gée con; by Mii khoan tim-cé hai gdc con.

Trong sdn xudt hang loat l6n va hang khéi, gia cong 186 tam duoc thuc
hién trén mdy chuyén dung (h. 5.6). Trén cic mdy nay, chi tist duge gd dat
trén hai khéi V ty dinh tam, khi gia cong tién hanh theo hai budc : buéc thi
nhdt phay hai mat ddu truc cing mot lic bing hai dao phay mat ddu, budc
thit hai, phoi duge chuyén sang vi trf thit hai d€ ti€n hanh gia cong cling mot
lic hai 16 taim bing mii khoan tdm chuyén ding.

Hinh 5.6. Gia cong 18 t4m trén méy chuyén ding.

Gia céng 16 tam theo phuong phdp nay, 4o chinh xdc cla hai 16 tam rat
cao, nang suit cao.



CAU HO! ON TAP CHUONG 5
1. Néu cdc phuong phdp ché tao phoi : dac diém. pham vi sir dung cha timg
phuong phip. .

2. Néu cdc khdi niém vé lugng du gia cong. luong due trung gian; lugng du 16ng
cong. lugng du ddi xung.

3. Néu cdc phuong phdp xdc dinh lugng du va kich thude phoi.
4. Khdi niém, muc dich, yéu cdu clia gia cong chudn bi phoi 1 gi ?

5. Néu néi dung cua cdc nguyén cong gia céng chudn bi phoi (lam sach. nin
thing. gia cong phd. cit dirt. khoan 16 tam).
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Chuong 6
CAC PHUONG PHAP GIA CONG MAT PHANG

6.1. KHAI NIEM VA CAC YEU CAU KI THUAT KHI GIA
CONG MAT PHANG

Trong ché tao mdy c6 rdt nhiéu chi tiét ¢6 bé mat phang. Mat phing ¢6
loai két cidu don gidn hay phirc hgp : d€ hop, mat ddu chi tiét dang dia, cang,
mat quy ldt, song trugt, bing mdy...Thong thudng cdc mit phﬁng sau gia
cong cdn bao diam lip rdp chinh'xdc dé may méc lam viée dn dinh.

Tuy theo chifc ning sit dung ma cdc mit phing sau khi gia cong cdn dim
bio do nhin béng bé mat, do phing, do song song va do vuéng géc so vdi
cdc bé mit lam viéc khdc cha chi ti€t.

6.2. CAC PHUONG PHAP GIA CONG MAT PHANG

Cac phuong phap gia cong mit phiang thudng bao gém: bio, xoc, phay,
chudt, ti¢n mat ddu, cao, mai, mai nghién, ddnh béng mait phiang. Viéc chon
phuong phdp gia cong tuy thudc vao diéu kién sdn xuat, hinh ding va kich
thude chi ti€t, d9 chinh xdc vad d6 nhdm bé mat yéu ciu.

1. Bao va xoc mdt phdng

Bio mat phing trén mdy bao
ngiang la mét phuong phip thing
dung d¢ gia cong mit phing.
Chuyén dong cit got chinh tén
mdy blo ngang la chuyén dong di
. lai cla dau dao (tinh bing s6 hanh
trinh  kép/phit, mm/htk), cdc
chuyén d¢ng ti€n dao gém chuyén
dong lén xuéng (s,), chuyén dong
ra vio (s,) dé gia cong dat chiéu
¢ao0 va chiéu rong chi tiét (h. 6.1).

Miy biao ¢6 k€t ciu don
gian, do cing viing cao, c6 thé
cdt duge chiéu sau cit 16n, chiéu
sau cit thudng duge ldy 2 3mm, Hinh 6.1. Diéu chinh dao theo duing
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Iugng ti€n dao 0,1 d&€n 0,3 mm/htk. Gia céng cic mat phing 16n thudng thuc
hién trén méy bao givdong (h. 6.2), khi d6, chi tiét duge ga dat trén ban may 2
thyc hién chuyén déng chinh, dung cu duogc ldp trén cic diu dao 3, 4 thuc
hién cdc chuyén dong ti€n dao ra, vao, 1én, xuéng. '

Hinh 6.2. Mdy bio giubng.

1. B¢ mdy;

2. Ban miy;
3; 4. Cilc diu dao

Dac bao la mot loai dao ¢é k&t cdu don gian, chi ¢ mot vai fudi cit
thiing, d& ché tao vd mai sdc, cé thé gd dat dé gia cong mat phing & cde vi i
khac nhau (h. 6.3).

b, b b,
B=b+(h, +b,

a)

AV Y

Vi
D@ jofs

d)

Hinh 6.3. Cic so dé bio mat phing.
a) Ngang ; bl Thing ddng ; ¢) Nghiéng ; d) Bawo rinh.
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G4 dat chi ti€t trén mdy blo c¢6 thé thuc hién trén &6 (h. 6.4) hoic nho
cdc cif chan (h. 6.1), khong cdn dung d6 gd phirc tap. Sau khi ga dit, phii
ki€m tra vi tri cGa chi ti€t nh¥y miii ra hoac déng ho so (h. 6.5).

Mai ra

Hinl 6.4. Ga dit rén é1o Hinh 6.5. Kidm tra vi (rf chi 6.

D6 chinh xdc gia cong khi bao phy thude nhidu vao tay nghé ngudi cong
nhan va phuong phdp diéu chinh. Diéu chinh theo didu hoic theo dudng
(h. 6.1). Khi bdo ¢6 thé chia ra bio tho vi bao tinh. Théng thudng sau khi
bao thé, do mdt can bang trang thdi wng sudt trén bé mit, chi tiét dé bj bién
dang, vi th€ v&i cdc chi 1iét cdn gia cong chinh xdc, trudce khi bio tinh chi tiét
dugc dem di nhi¢t luyén hod gia d€ 6n dinh trang théi dng sudt. Khi gia cong
cdc chi ti€t 16n, sau khi gia cong tho chi tiét duge néi ra réi sau dé kep chiit
lai vira di dé giam bét bign dang do luc kep.

Do dau bao cé chuyén dong cdt khit héi nén t6c do cit khi bio bj han ché
boi quén tinh ldc d6i chiéu chuyén dong v, = 12'+ 22 m/ph va do diing mot
dao nén nang sudt khi bao thip. Vi vay bao thudng chi ding dé gia cong cic
bé mit dai, hep, lugng du 16n va sir dung trong san xuit hang loat nhé va don
chiéc,

Dé nang cao niang suat khi bao, ngudi ta sir dung bao véi nhiu dao trén
mot ddu dao biang cich phan chia cdc dao theo chiéu sau cit (h. 6.6) hoic
theo lugng ti€n dao (h. 6.7).

Theo sg d6 hinh 6.6, chiéu sau cit & méi hanh trinh doc khd I6n nén giai
quyét duge van dé nang sudt. Dao ¢6 thé b& tri hang ngang, chat lugng bé
mat dugc quyét dinh bdi dao cuéi ciing. So ¢é hinh 6.7 cho phép thuc hién
luong ti€n dao 16n, dao b trf theo chiéu doc va léch nhau. Theo phuong phap
nay, néu cic dao mdn khong déu nhau, mit gia cong sé khong bing phing.
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Hinh 6.6. Bio nhi¢u dao chia Hinh 6.7. Bio nhiéu dao
theo chidu sau cilt chiu theo tugng Lign dao

Khi gia cong tinh dé nang cao nang suit vi chit luong gia cong, c6 thé
ding phuong phdp bio tinh méng bing dao bao rong ban (B = 40+80 mm).
D¢ bao tinh méng phai chuén bi trude khi gia cong that cin than

- Mdy phai chinh x4c, déi chiéu ém ;

- Dao ¢6 ludi cit mai thang, d6 nhin béng bé mat dao cao (Ra 0,16);

- Gd dat dao cdn than, khong d€ dao thd ra ngoai nhiéu, kiém tra do
phing cla dao theo khe hé séng ;

- Chi ti€t ga dat véi lyc kep vira phdi va déu, cdc bé mat ty clia chi
ti€t phii nhdn va phing (Ra < 5 pm).

Khi bao tinh mong, thudng cit véi chidu sau cit nhd va chia 1am hai lan :
ldn tht nhit ¢6 t = 0,3 + 0,5 mm; n thir hai t = 0,1 mm nhung véi lugng tién
dao Ion s = (0,2 + 0,5) B (B 1a chiéu rong ludi cit), vin t6c ¢t v =6 + 12 m/ph
véi dao thép gidé va 15 + 20 m/ph véi dao gdn méanh hgp kim ciing.

Xoc ciing la mot phuong phép tuong tv nhy bio, ding cho sin xuidt hing
loat nhd, don chi€c. O bio chuyén dong cét 1a chuyén dong di lai theo
phuong Ingang. con xoc thi theo phuong thang ding. Trén mdy xoc (h. 6.8),
dao duge gd trén ddu dao 3 thuc hién chuyén dong cdt khi lén xudng, chi tict

gia ¢ong duge gd trén ban quay 4 thyc hién chuyén dOng ti€n dao doc va
ngang. Hinh 6.9 gidi thieu cdc so dd khi xoc.

Xoc chi yéu ding gia cong cic mit phing bén trong, rinh ma céc
phuong phip gia cong mit phiing khédc ¢ nang sudt cao hon khong thuc hién
duge. Dao xoc €6 cdc géc cit tuong ty nhu bao, con hinh ding cta dao duoc
ché€ tao thich éng v6i chuyén dong theo phuong thing diing. D6 chinh xdc
khi xoc thap (0,1+0,25 mm), do nhdm bé mat (25+100 um).
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Hinh 6.8. Miy xoc van nang.

1. B¢ miy: 2. Thin mdy; 3. Biu dao; 4. Ban qu'ay.

H

“A
1

Hinh 6.9. Cic su dé xoc.

2. Phay mdt phing

Phay mat phing 12 mot phuong phip gia cong rat phd bicn, thuong ding
trong sdn xudt hang loat 16n va hang khoi, thay thé cho bao va mgt phin cho
xoc. Phay ¢6 thé thuc hien trén mdy phay nim ngang, mdy phay ding, mdy
phay van' ning, mdy phay giudng... Viec chon may dya vio hinh dang va
kich thudce chi ti€t, yéu cdu chat lugng khi gia cong va didu kien sin xuat.



Hinh 6.10. Miy phay nim ngang.
I. B¢ mdy; 2. Hop xe dao; 3. 36ng trugt; 4. Bin mdy; 3. U 28i d&; 6. Goi da; 7. Truc dao,

Hinh 6.11. Miy phay dimg.
. Umiy ; 2. Ban mdy : 3. U diu dao
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Hinh 6.13. Mdy phay giudng.
1. B¢ mdy; 2. Bda mdy; 3, 4. Dilu dao phay.



Mdy phay nim ngang (h. 6.10) thudng lip dao phay tru, dao phay di;
trén tryc dao ndm ngang 7 thyc hign chuyén dong cit chinh khi quay, chi tié
lap trén ban m4y 4 thue hién cic chuyén dong ticn dao doc, ngang vi lér
xuong. Mdy phay ding (h, 6.11), thudng 1ip dao phay mat dau, dao phay
ngon trén tryc dao thang ding 3 thuc hien chuyén dong cit chinh, cén ch
tiét duge gd dat trén ban may 2 thue hién chuyén déng tién dao. M4y phay
van nang (h. 6.12) 1a mdy phay ¢é ca diu ngang va diu dimg. Miy phay
giudng (h. 6.13) ¢6 thé Iip nhidu diu dao 3. 4, con chi i€t duge lap trén bar
may 2, thudng ding dé phay cic mit phing 16n.

Khi phay mat phing cé thé dung dao phay mat d4u (ring lién hoac rang
chip), dao phay tru, dao phay dia, dao phay ngén... nhin chung dao phay la

dung cu ¢6 nhidu luGi cit, cét cung mét hic, qud trinh cit ém, vin 16¢ cit 16n
nén ning suit cao.

Trong san xudt loat tén, dao phay mat ddu (h. 6.14) thudng duge sir
dung nhiéu hon so véi dao phay tru vi;

- Nang sudt cao hon do ding dao véi dudng kinh I16n nén cit duge mit
philng c6 chidu rong lon.

- D6 ciing vimg khi gd dit dao 16t hon.
- Nang cao ché do cit, qué trinh cat ém hon.
- Dé ché rao cic loai rang chidp, d& maj,

- Ldp dugc nhidu diu dao, gia cong nhidu bé mit cling mot lic nhu khi
gia cong chi tiét 16n tren mdy phay giudng.
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Hinh 6.15. Phay ma1 phing bing duo

Hinh 6.14. Phay mat phingbing dao phay try (phay thugn)

phay mai ddu

Dao phay try khi gia cong mat phing c6 thé chia thianh haj loai: phay
cung chidu véi huéng tién dao - phay thuan (h. 6.15) va phay ngugce chiéu véi
hudng 1én dao - phay nghich (h. 6.16).
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Phay thuan ¢6 wu diém hon phay
nghich vi véi cling tudi bén dao phay,
phay thuin cho nang suat cao hon, chat

lugng bé mat 6t hon, khong gay trugt n O
dao trén bé mat gia cong. Tuy nhién
phay thuin trén mdy phay théng thudng —S

hién nay c6 hién tuogng va dap ldn, dé v
dao né€u co cau dich chuyén cla bin mdy  Hinh 6.16. Phay mit phing bing dao
c6 d6 do. D€ giam va dap phai loai bo phay tru (phay nghich)

khe ho trong bo phan dich chuyén cha bin may bing nhiing co ciu dac biét.

Khi gia cong tho, do bé mat ¢é vo cuing, chiéu sau cilt thay déi, nén ding
phay nghich. Khi gia cong tinh, chiéu sau cii nho, nén ding phay thuan sé
dat nang suat vi chit lugng gia cong t6t hon.

Dao phay dia, dao phay ngén thudng diing gia céng cdc mit phing nho,
bic, rinh (h. 6.17 a, b, ¢, d). Dao phay ngén ngoai diing phay rianh con cé uu
th¢ khi phay cdc mat phang bac nho, nhung chiéu cao cdc bac cdch nhau
tuong d6i 16n. '

I

!
-
|

b) c) d}

Hinh 6.17. Phay mat phing
i, C, Dﬁng dao phay dia; b, d, Ding duo phay ngdn.

Khi chon dao dé gia cong cén chd y : khi gia cong thé cin chon dao
dudng kinh nho, s& rang it, rang 1dn, dé ¢é thé ting dugc chiéu sau cit va
lrgng ti€n dao trén mot rang. _

Khi gia cong tinh thudng chon dao cé dudng kinh 16n hon, s& ring nhiéu,
rang nhoé. Khi gia céng vat liéu cing thudng chon dao rang nho, cit vdi chiéu
sdu ciit nho. Con gia cong vat lieu mém (kim loai mau) thudng chon dao rang
16n, thua,
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Viec chon ch€ do cit ¢6 lien quan téi phuong phdp phay, lua chon may
phay, cong sudt may, kich thudc Vi két cdu dao phay, luong du gia cong, do
chinh xdc yéu cdu va char lugng bé mat. Thudng khi phay nén chon chiéu sau
cit nho va lugng tién dao trén rang 16n. Khi phay thudng cho lugng ti€n dao
trén mot rang (s,), sau dé ta phai tinh ra lugng (i&n dao trén mot phit theo
dich chuyén clia ban may bing cong thifc :

S=s5,x2x0 (mm/ph)

Trong dé : s, - lugng 1i&n dao trén mot rang (mm/rang);
7 - s6 ring cla dao;
n - s6 vong quay cba dao (vg/ph).

Khi phay vat liéu clng véi dao thép gib, luong tign dao cé thé lay
0,04 + 0,8 mm. Khi gia cong vat lieu mém, 1ay 0.1 = 0,6 mm, néu gia cong

bing dao 6 gin manh hop Kim cing, lugng tién dao gidm khoang 50%.

G4 dat cdc chi ti€t khi phay thudng dung cdc cdch sau :

- Lay ddu, cét thir: trude khi gia cong, chi tiét duoc iy ddu, khi gia
cong, c6 thé gi chi (i&t trén é-16 hodc gé ddt ruc tiép trén ban mdy, dung cic
can 16t A& ra gd, sau dé cht i, Kiém tra va diéu chinh lai cho dat yéu ciu.

Céch nay ding cho san xust hang loat nho va don chiéc khi san lugng it.

- Dung dd gé va cir so dao : cdch nay dung cho san xuat hang loat trd
ién, dé b lai chi phi cho (hi€t k& va ché tao d6 gé chuyén dung.

po chinh xédc Khi gia cong mat phing tuy thudc vio chit lugng may, dac
trung két cdu cua dao phay va gé dat dao, 4o chinh xdc khi mai sic dao phay
va ché do gia cong. Thong thudng phay béng dao phay try ¢6 thé dat do song
song va do phang tir 0.1 = 0.5 mm/1000 mm. Ding dao phay mat ddu c6 thé
dat 4o chinh xdc gia cong €ao hon, 4o nhdm bé mit Ra2,5.

So sanh phay vi bao mat phing:

_ Vé nang sudt: nhin chung nang suat khi phay cao hon bao. Bao chi c6
ning sudt cao hon khi gia cong cdc mat phing dai, hep vi khi gia cong pha

-

phoi c6 lugng du 1n, néu diing phay phii cht 1am nhiéu 1an.

. V& thoi gian: thi gian thay dao (thoi gian chudn bj ket thic) cua phay
16n hon bao, con thdi gian phy (do, kiém kich thusc) & phay nhd hon do cé
thé tan dung trong kbi tién dao tu dong. DGi voi nhing chi tidt sau khi gia
cong phéi cao thi bé mit dé nén ti€n hanh bao Vi sau khi bao 16p bién cing it
hon & phay. '

. Vé chit luong gia cong: v6i chi ti&t nhd, 4o chinh xic cla phay va bao
x4p xi bing nhau, con d6 nhim bé mat cla phay thip hon, véi chi tiét 16n khi
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gia cong trén mdy phay giudng hay bao giudng, thi bao givong dé dat yéu
cdu hon vé chat lugng gia cong. '

3. Chudt mdt phing

Chuét mat phing 12 mot phuong phép gia cong cit got bing dung cu 6
nhiéu ludi cit, cét cing mot lic, ¢ nang suflt cao. Chudt thudng duge dung
trong sin xudt hang loat 16n v hiang khoi (h. 6.18). Chuét ¢6 thé dat do
chinh xdc cap 7, sai lech d¢ phing: +0,05/500 mm.

Chuyén dong cét cha chudt rdt don gian, thudng chi ¢6 chuyén dong
thing, van t6c cit nhd (2 + 12 m/ph). Chudt mit phing 6 thé chudt ding
(h. 6.19 a), chudt ngang (h. 6.19 b, d), khi d6 chi ti€t (bé¢ mat gia cong Ia
rinh, bac) duge gd 1én gid dg 8, dao chudt kep trén ddu dao 7 thyc hién
chuyén dong cit bing xilanh thuy lyc 5, lui dao bing xilanh thuy luc 6. Diu.
duge cung cip nhd bom thap dp 3 va bom cao dp 4.

a}

b)

Hinh 6.18. Su 6 chudt va cic ludi cdt cia dao chudt.
a) So d6 chudt;  b) Cic ludi cit cia dao chudt

Nhuoc diém ciia phuong phdp chudt 12 dao chudt khé ché tao, gid thanh
cao, cac ring dao chuét cling tham gia vao qud trinh cat nén luc chudt rat 16n
(10 + 50 tan) doi hoi mdy, dung cu, chi ti€t phai do cing ving, khong diung
chu6t d€ gia cong cic chi tiét c6 d¢ ciing ving thap vi rat dé bién dang.

Chu6t mat phing c6 thé dung nhiéu kiéu dao khdc nhau :

Hinh 6.20 2, b 13 kifu chudt manh, cic rang dao chudt ¢6 do cao bing nhau
va chidu rong ring s& md dén ra tir hai phia vio gifta (h. 6.20 a), hoac md ra ca
hai phia (h. 6.20 b). Phuong phap nay thudng ding dé chudt bé mat tho.
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Hinh 6.19, So dé tam vice trén miy chuét. )
} Chudt ding; b) Chudt ngang; ¢) Chudt bin quay; 1. Dao; 2. D6 gd: 3. Chi tict; 4. Ban quay;
d) Sordo chudt ngang : 1. Dang cu dicn: 2. B truyén dong; 3. 4 .Bom thity luc; 5, 6. Xilunh
thiy lye: 7. Daw gi dao: 8. Gid & chi tict gia cong
Hinh 6.20c 12 ki€u chuét 168p, dao c6 bé rong nhu nhau, tir rang trudc dén
rang sau ¢6 mot lugng nang s; =0,05 + 0,15 mm/rang, ngodi cdc ring cat thé
con ¢6 cdc ring cit tinh, rang sira ding. Phuong phip nay ding dé gia cong
bé mar di qua gia cong tho.

.a} b) . <)

Hinh 6.20. Cic kidu dao chust mju phing.
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D¢ tang nang sut khi chu6t mat phing, nguoi ta thay chuyén dong tinh
ti€n ciia dao bing chuyén dong tinh tién hoic chuyén dong quay lien tuc cla
bang tai xich trén d6 ga dat chi i€t (h. 6.19).

4. Cao mdt phdng

Cao mat phing 12 phuong phdp gia cong tinh ma khong yéu cdu nhiing
thiét bi dac biét. Cao c6 thé thyc hién bing tay hodc co khi. Khi cao bang tay
thudng ding dao cao bang thép dung cu (h. 6.21). Pé giam nhe sic lao dong
vii thiyi gian gia cong c6 thé ding cic g lip co khi dé cao.

>

Hinh 6.21. Dao cao biing tay

P& cao mat phing trudc do6 ta phai dung ban miu (cé do phang cao), phi
lén d6 mot 1op son do rdt mong 16i 4p Ién chi tiét dé kiém tra do phing, sau
dé tim nhitng diém cao ¢é dinh son dé cao. B& mat phang dugc danh gid qua
s6 diém dinh son phan b& trén mat phing: '

+ Cao tho: 12 + 18 diém trén dién tich 25x25 mm’
+ Cao tinh: 20 + 25 diém trén dién tich 25x25 mm’.
Luong du khi cao tuy thudc vao kich thude bé mat phing cdn cao, thudng
Jdy tir 0,1 + 0,15 mm.
Khi cao chi tiét tao nén tir nhiéu mat phing (s6ng trugt, bang mdy) ngudi
ta thudng cao bé mit c6 kich thude 16n trude, bé mat kich thude nhd sau.
Cao mit phing c6 nhing wu diém sau :
- C6 thé dat do phéing cha bé mat cao (0,01/100 mm) bang nhing dung
cu don gian.
- C6 thé gia cong tinh nhitng mat phing ¢6 két cau phic tap, & nhiing vi
tri ma cdc phuong phdp khéc khéng gia cong duge.
_ C6 thé gia cong tinh 1dn cudi cdc mat phing Idn.
- Mat phfing dugc gia cong 14n cui bing cao c6 thé giit duge 16p ddu
bao diam béi tron tét trong qud trinh 1am vige.
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~ Tuy nhien, khi cao bing tay thudng t6n sitc vi khong cao duge bé mat
qué ciing.
5. Mai mdt phdng

Mai mat phing ia mot phuong phép gia cong tinh cic mat phing cé do
citng cao (mit phang sau khi t6i), cdc bé mat sau khi phay hoic bio. Mai
phing con c6 thé thay thé cho phay, bao khi gia cong mat ddu véi cdc chi tiét
kho gd dat va ¢6 lugng du nhd nhu mai xéc-mang trong sin xudt hing loat
lén. '

Khi mai dé dim bao chat luong gia cong, cdn chi y dén viec chon da
mai, ché do gia cong va van dé g4 dit chi ti&t khi mai.

a) Chon dé mai: Khi chon dd mai cdn chi ¥ dén cdc y&u t6 sau : vat lidu
hat mai, do hat, ch4t dinh két cda d4 mai, do cting va k&t cdu cua dd mai.

Hat mai 12 loai vit liéu c6 d¢ cung rat cao, trén moi hat mai ¢6 nhiéu
ludi cit, trong qud trinh cdt, cdc ludi cit clia hat mai luon Judn thay déi
nhung hiu nhu tat ca déu c6 gée ruéc am. Hat mai duge dic trung bdi vat
li¢u hat mai va do hat. Vat liéu hat mai théng dung bao gém céc loai c6-run
ty nhién va co-run dién phan thudng cé do cing cao, cic loai cacbit silic (den
va xanh), silic va kim cuong nhan tao. D¢ hat dugc xdc dinh thong qua kich
thudc hat, thudng bao gdm céc loai thé, min, rat min.

Chat dinh két cla dd4 mai bao gém cic loai kéramic (gom), bakélit,
vunkanit (cao su luu hod) ...Gom 1a chit dinh két nhim bio dam cho dd ¢6
d6 bén, chiu dugc nhi¢t do, d6 citng cao nhung gidon va khong dung cho dd
mong, chiu va dap. Bakelit 13 chét dinh két bao dam cho dd ¢é do bén, c6
tinh dan héi, it 1am néng chi ti€t khi mai, chiu tdc dung hod hoc thip, vi vay
khong nén diung dung dich tron ngudi, thudng diing mai béng dung cu cat.
Cao su luu hod 1a chat dinh k&t 1am cho d4 ¢6 d¢ chit, din héi cao, nhung do
bén va chju nhiét thdp, thudng ding cho dd xé ranh, cit dit, mai yau ciu ¢6
do bdng cao.

P4 mai c6 nhi€u hinh dang khdc nhau, khi mai phing thudng diing d4
dia va dd chiu véi cdc kich thudc thay di tuy theo mdy lua chon. Do cing
cta dd mai thudng chia ra cdc loai mém, trung binh, clng, rat citng va siu
ciing.

b) Chon ché dg mai : Bao gém van tSc cla dd mai, chidu sau cit va
lugng tién dao.

T6c do dd mai duge chon tuy theo dic tinh clia d4, thudng dé ciing chon tdc
d6 nho hon so v6i dd mém. Thong thudng t6c do cit trong khodng 25 + 30 m/s
khi gia cong tho va 30 + 50 m/s khi gia cong tinh.
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Trong qud trinh mii, ngudi ta sir dung dung dich é-mun-xi tudi lién tuc
vio bé mat mai d€ giam bt hién tugng nung néng cuc bo chi tiét, nang cao
chit lugng gia cong va nang sudt. Lugng é-mun-xi dugc 1uéi véi luu lugng
16n tir 20 + 200 1/ph.

c) Gd ddr chi riét khi mai: Khi mai phing, chi tiét gia cong duge gi dit
trén ban tir, di¢n tir. B& mat dat wrén ban tir phdi phing, kich thude di 16n dé
c6 thé hit chit xudng ban tir. Vi cic chi ti€t khong hit tir (kim loai mau)
phdi g4 dat trén d6 g4. Sau khi mai phing, chi tiét thudng bi nhiém tir, né dé
hiit cdc mat sit sinh ra trong qué trinh 1Am viéc anh hudng 6t twdi bén cia
chi tiét, vi vay sau khi mai phang phai ti€n hanh khir tir cho chi tiét.

Mai phing thudng c6 cdc kiu mai : mai bing mat tru ngodi cla dd v
mai bing mat diu cha d4.

* Mai mét phang bing mat tru ngoai cla di : ngoai chuyén dong quay
tron cla dd mai (20 + 35m/s) va chuyén dong tinh ti€n ra vao, lén xudng, chi
ti€t gd lip trén ban tr ¢6 thé dich chuyén doc dé€ gia cong hét chidu daj
(h. 6.22) hoac quay tron trén ban quay (h. 6.23).

]

Hinh 6.23. Mai phing bing

mil Ly ngodi cla dd ¢d ban quay, -

( ‘I |' _
nbén |'
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Véi chi ti€t hep cé thé ding d4 mai rong ban, chiéu rong d4 16n hon
chiéu rong chi ti€t (h. 6.24), phuong phdp niy cho ning suit cao, tuy nhién
d¢ bdo dam 46 chinh xdc gia cong cédn phai sra d4 thudng xuyen.

70"
)
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Hinh 6.24. Mai phing biing dad mii rong bin Sul
]
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bing mit ddu cia d — I
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* Mai mat phing bing mit ddu cla

da: thuong ding dd4 mai hinh chau lién '

hoiic ghép bing nhiéu manh di. Ding

dd ghép ¢é thé trdnh duoc nhuge diém J’—'—sf
cua mai bang mat dau cla dd 1a viéc -

tuéi dung dich tron nguéi, thoat phoi,

thodt nhiét kém, anh huong téi chit -

lugng khi gia cong (h. 6.25). Dé thoat 7

phoi va tu6i dung dich tron ngudi tot (((((((((

hon, ngudi ta cé thé nghiéng dau da mot

géc (o = 1 + 5%). Tuy nhién, kht ay bé o

mit sau gia cong bi 16m, chit lugng bé
mit bi anh hudng (h. 6.26).

Hinh 6.26. Mai phiing vdi dd nghiéng.
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Mai bing mit ddu cha d4 cho nang sudt cao, c¢6 thé dung nhiéu truc cia
dd dé mii cung mot lic nhidu bé mat (h. 6.27).

Hinh 6.27. Mai b& mit s&ng truot.

Mai mat phing c¢6 thé dat do chinh xdc cdp 7, do nhdm bé mit Ral,6,
néu mai that cin than (sira d4, mai dén khi tit hoa ilra) ¢6 thé dat do chinh
x4c cdp 6, 40 nham bé miit Ra 0,4.

6. Nghién mdt phdng . t
Nghién mit phing 12 mét phuang phap |

gia cong tinh, €6 thé dat d0 nhin béng bd 1
mat rat cao (R, = 0,2 + 0,01 pm), dé chinh 5 %\r@g
xdc dén c4p 6. 2

Trong qu4 trinh nghién bdt mai vdi cic uj

¢c& kich thuéc hat khdc nhau tuy theo gia

cong tho hay tinh duge trén véi diu va mot-

s6 hod chit khdc vi bdi 1én cdc dia nghién.

Khi chi tiét ti€p xic dudi mot 4p luc nhat

dinh véi dia nghién quay, nh& cdc chuyén /.
dong phic tap, cdc hat mai xoa déu lén b& - —p—-
mit v béc di mot 16p kim loai rdt mong
tao nén ¢o nhin bdéng cao trén bé mat chi
1181 (h. 6.28).

Mai nghién tuy theo yéu cdu vé chit - Hinh 6.28. Su d6 nghién
lugng ¢6 thé chia ra nghién tho, nghién ban !+ 2 Pia nghin: 3. Chi tict gia cong.
tinh vi nghién tinh. Khi nghién tho, bot |
nghién cé kich thuéc va 4p sudt nghién 16n hon so véi khi nghién tinh. Sau
méi 14n nghién, chi ti& duge 1am sach dé trdnh cdc hat mai tho cdn s6t lai s&
cao xudc bé mit khi nghién tinh. '

Maii nghién néi chung cé nang sudt thip, vi qud trinh cdt 1a do cdc hat
mai t do chuyén dong. Mai nghién thudng ding dé nghién cic mat phang cé
yéu cdu d¢ kin Khit cao (mat ddu cta bom, mat ddu van phan phéi ...).



6.3. KIEM TRA MAT PHANG

Kiém tra mat phing sau khi gia cong 1a kiém tra xem mit phing d6 c6
thoa man chirc ning 1am viéc theo thiél k& dé nghiém thu,

Vi du : khi gia cong séng truot clia mdy cong cy, séng trugt 1a tp hop
nhiéu mat phing c6 chic ndng din hudng cdc bo phin mdy khi di chuyén
trén d6. Sau khi gia cong cdn kiém tra hinh dang, vi tri cua cdc mat phiing,
do chinh xdc ctia cic khaw trong chudi kich thudc cong nghe va chat lugng
bé mat gia cong.

Hinh dang. do chinh xdc vi tri cla cdc mat phing ¢6 thé kiém tra, ddnh
gid theo dudng mau bing cich dat va dich chuyén dudng trén bé mat can
kiém (h. 6.29) hoic kiém tra bing ddng ho so (h. 6.30).

= b= st

b L

Hinh 6.29. Kidm tra bé mit sGng trugt bang dudng.

Hinh 6.30. Kifm tra b& mit séng trugt bing ddong ho so.

Kiém tra do khong phing cla mit phing c6 thé dung dudng ki€m, dong
hé so, phuong phép thuy tinh, phuong phdp quang hoc ...

Kiém tra theo dudng dugc thuc hién bang cich phti mot 16p son déu,
mong 1én mit phing ban ri, thudc ra ding lam dudng mau dé rd 1én bé mit
cin kiém (h. 6.31), sau khi ddy cdc mat trugt di lai, nhiing ché 161 trén bé mat
cin kiém s& dinh 16p son. Phuong phdp niy chi phdt hién duge do khong
phiing nhung khong xdc dinh duoc gid tri cla cde dai lugng db.

Kiém tra bing dong hé so, ding dé dinh gid do song song cia hai mar
phing trén mot chi tiét bing cdch dat mot mit phing len ban mip (cé do
phing cao) va diing déng hd so di chuyén trén mit phing kia, tri s6 thé hién
trén déng hd ddnh gid do khong song song cla hal mit phing.
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Hinh 6.31. Kiém tra do phiing bing v&t son.
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Kiém tra d6 thing ctia m3t phang bing phuong phdp thuy tinh 1a phrong
phip dua theo nguyén tic binh thong nhau. Phuong phdp nay ding dé kiém
tra mat phing (bang may) dai 10 + 100 m hodc nhimg bé mat cén kiém cich
nhau xa. Khi d6 ngudi ta diing céc binh ¢6 vach chi thi (cé cic tiép diém
dién khi déng s& 1am dén sdng) dat & cic vi tri can ki€m, nhirng binh nay ndi
v§i nhau bing nhitng 6ng chifa nudc hoic thuy ngan. Phuong phip nay ciing
ditng dé cin chinh mdy khi ga dit trén san nha xudng.

Kiém tra bing phuong phép quang hoc c6 thé thyc hién bing nhicu céch,
hinh 6.32 13 phuong phép dung dé kiém tra bing cdch di chuyén 6ng kinh 2
trén bé mit cin kiém, néu bé mit khong phang tia sdng dugc chiéu tir ngudn
sing 3 s& léch di so v6i mat chudn trén vat kinh cla 6ng ngam 4.

Hinh 6.32. Kiém 1ra do phing bing phwong phip quang hoc
1. Ong gd Kiém; 2. Ong kinh ; 3. Ngudn sdng ; 4. Ong ngim.

CAU HOI ON TAP CHUONG 6

1. Neu dac diém, kha nang cong ngh¢ va pham vi st dung coa cic phuong phép
gia cong mat phing : phay mat phing, bdo mat phing. chudt mar phing, mai mar
phing, nghién mit phing.

2. Hay so sinh cdc phuong phdp gia cong m3t phing, myc dich d€ ¢6 thé van
dung khi gia cong mdt chi tiét cy the.

3. Cac phuong phdp kiém tra mat phang 12 gi ?
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Chuong 77
CAC PHUONG PHAP GIA CONG MAT TRU NGOAI

7.1, KHAI NIEM VA CAC YEU CAU KY THUAT

Truc 12 loai chi tiét c6 cdc bé mat co bin cén gia cong la cic bé mat try
ngodi vdi cdc bic ¢6 nhiéu kich thudc khdc nhau.Truc duge s dung réng rai
trong cdc nganh ché tao mdy véi nhiéu muc dich : truc ¢ thé dugc ding dé
truyén moémen xoan, truyén chuyén dong qua cdc chi tiét khdc lap trén nd
nhu banh ring, banh dai, binh ma sat... Truc c6 thé bao gém cdc loai truc
tron, truc bac, truc dac, tryc rdng, tryc ¢é mot hodc nhicu dudng tam... Truc
¢6 thé ¢6 dudng kinh va chiéu dai 16n, vira hay nhé ...

Pé dam bdo tinh ning sir dung, khi ché tao truc cin bio dam nhiing yeu
cau k¥ thuit chil y€u sau :

- Do chinh xdc kich thudc dudng kinh cdc ¢ tryc dé lip ghép yéu cdu
cip chinh xdc 7 + 8, ¢6 thé téi cdp 6 ; céc sai s8 hinh ddng, hinh hoc nhu do
cén, do 6 van ... ndm trong gidi han dung sai dudng kinh.

- D6 chinh xdc kich thude chiéu dai mdi bac truc trong khoang 0,05+0,2mm.

- Do chinh xdc v& vi tri twong quan nhu do dio cdc ¢6 tryc, do khong
thing géc giita dudng 1am va mit dAu vai truc sai léch gisi han trong khoang
0,01+0,05 mm.

2 Do nham bé mit cla cdc b tryc 1ip ghép Ra=1,25+0,16 tuy theo yéu
cdu 1am viéc cu thé.

Viéc chon phuong phdp gia cong tryc phu thuge vao diéu kién san xudt,
kich thudc, hinh dang k&t cdu, yéu cdu k§ thuat, vat liéu 1am truc va phuong
phédp ché tao phoi.

Phoi cho chi tiét dang truc c¢6 thé 1a phdi cdn theo tieu chuin, dung gia
cong cic truc tron, tryc bic c¢é chénh léch dudng kinh cic bac khong l16n.
Phoi rén khuon, dap khuon thudng diing cho_céc truc cd yéu cdu cd tinh cao
trong sin xuat hang loat 16n, hang khéi. Phoi diic bing gang c6 do bén cao
diing cho cdc truc 16n dé giam nhe trong lugng, gidm lugng du va thoi gian
gia cong.
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Trude khi dua vio gia cong, thudng cdc chi tiét dang truc dugc gia cong
chudn bi dé tao chudn. Viéc chon phuong phdp gia cong chudn bi tuy thude
vio hinh dang, kich thudc truc, phwong phdp ché tao phoi. Vi du, phoéi cdn
thudng bao gdm cdc vige: cat dit twong dng theo chiéu dai tryc, nin thing.
khod mat va khoan 16 tam hai ddu. '

77 CAC PHUONG PHAP GIA CONG MAT TRU NGOAI

1. Tién mat tru ngoai

Tien 1a phuong phap thong dung nhdt d¢ gia cong mit try ngoai. Chuyén
dong chinh khi gia cong la chuyén dong quay tron thuong do chi ti€t thuc
hién, chuyén dong tién dao bao gém ti€n dao doc va tién dao ngang tao nén
kich thude chiéu dai va dudng kinh truc.

Tién ¢6 thé thyc hién trén cdc mdy tién van nang, mdy tién dung, may
tién rovonve, may tién ty dong diéu khién theo chuong trinh... hinh 7.1 gidi
thicu cdu tao mot mdy tién van niang thong dung.

1
Hinh 7.1. Miy ti¢n ren vil van ning.
1. Truc khai dong: 2. Hop 8¢ d¢ : 3. Ban duo; 4. U dong; 5. Hf}p chay dao.

Duo tién 1 mot loai dao ¢6 két ciu don gidn, d& ch& tao v mai sic.
Hinh 7.2 gi6i thieu mot s& ki€u dao tién dién hinh.
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Ludi c4t chinh

Mat cit A-A ¥

Dao trai Dao phdi

a)

Mat cit A-A
7 \

Wi

sy

Hinh 7.2. Mot 56 kidu dao 1ién dién hinh

u) Dao trdi, dao phii; b) Dao tién vir npodi thing; ¢) Dao ti¢n ngoii diu cong; d) Dao ti¢n tho:
¢) Dao Lién khod mit: ) Duo tién tinh; g) Dao tién cit dit; h). Dao tign 18; i} Dao ticn 16 bic.
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Hinh 7.3 giGi thiéu cdc loai mii tam: a, b IA mii tAm ding dé tién khoa
mat ddu: ¢ [a mii tam ding dé tién cén khi dich chuyén u dong; d la mii tam
15m; e 12 mii tam quay. '

a)
==
P

%l -

Hinh 7.3, Cic loai mili tam.
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c)

Hinh 7.4 giéi thiéu cdc loai bich vi mam cip lap irén mdy tién.

Hinh 7.4. Cic loai bich vi miam cdp.

4) Mit bich dinh tam; b} Mam cip ba chiu Ly dinh 14m; ¢) Mam cap bon chilu;
d} Mat bich don giin.
Khi tién truc, chi tiét thuong gé dat trén mam cip ba chiu ty dinh tdm va
mot diu chong tam (h.7.5 a) hodc chéng hai mdi tam vio hai 16 tam va
truyén moémen xodn bing t8c (h. 7.5 b).
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Hinh 7.5: Chong tam bing luy-nét
a} Gil dat trén mam cip bu chin v mot diu chong tim; b) G dat irén hai miid tam, truyén
: momen khi cit bang 1dc.
Gé dat vao hai 16 tam ¢6 wu diém 12 bao dim do déng tam cao cla cdc
bac truc qua nhiéu ldn gd, g dit nhanh hon, nhung do cing vimg g dat thap
hon g4 dat trén mam cip ba chiu va mot ddu chéng tam.

D361 véi nhimg truc dii, y&u, con ding thém luy-nét d¢ dd, ting do cing
vitng cla chi ti€t khi gia cong.
Luy-nét cd hai loai: luy-nét
1inh va luy-nét dong.

Luy-nét tinh (h. 7.6} dugc
gd ¢8 dinh trén bing miy, cé
d¢ cung viing cao, sau khi ga
dat chi tiét vao luy-nét, nguoi
ta khod chat nh& co cau kep 8
va diéu chinh bang ren vit cic
viu cla luy-nét (cac con
lain 7) sao cho tring véi tim
cta chi ¢t sau khi gd dit. Bé
mit cia chi tiét chd ti€p xdc
vl cic viu cua  luy-nét
thuong dugc gia céng so bo
trude dé bao dim do déng 1am Hinh 7.6. Luy-nét tinh
khi gd dar. 1. Than duéi; 2. Than wrén: 3. Bai 6¢ ham; 4. Vit

- chinh: 3, 7. Con 1in; 6. Giii d3 cen lan; 8. Co cdu kep
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Hinh 7.7. Luy-nét dong
I. Chét; 2. Con ldin

Luy-nét dong duge ga dat tren ban dao, tuy do cing viing thip hon luy-
nét tinh nhung d& chi tiét (6t hon do 84 gdn dao cfit 12 noi chiu lyc cit Ion
nhdt; hinh 7.7 gi6i thieu luy-né dong kép dung dé da cdc tryc dii, yeu. Cic
viu luy-nét ¢6 thé 12 chét 1 hoic con lin 2. Cic vau cla luy-nét dong o6 thé
gd trude hode sau vi i clia dao cit. Gd wrude dao cit chi dimg khi bé mat
truc da qua gia céng, con gd sau dao cit thudng dung khi tién truc tron. Pé
gidm bdt ma sdt 6 thé ding luy-nét ¢ cdc vau do bing 6 bi (h. 7.8), con dé
gidm bét rung dong c6 thé ding luy-nét d& bing cdc xilanh thuy lye (h. 7.9).

AN

22

e

Hinh 7.8. Luy-nét 43 bing bi
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Hinh 7.9, Luy-nét da bing thuy hre

Khi tién mat try ngoai, tuy theo yéu ciu chit luong c6 thé chia thanh cdc
budc (nguyén cong) : ti¢n tho, tién ban tinh va tién tinh.

Ti¢n tho : Khi tién tho tao hinh cén nang suit cao, cit got véi lugng du 16n,
do do phai chon mdy c6 cong sult 16n, dao c6 hinh ding géc cit thich hop.

Tién tho cdc mat tru ngodi cé thé ding mét dao hoac nhiéu dao.

Tién the bang mot dao c6 thé cit theo cdc cach @ cit timg 16p, cét timg
doan vi cit phdi hop. Cit timg I6p (h. 7.10 a), dao tién béc di timg 16p theo
thit ty ur 16p 1 dén lép 3. Cit theo cdch nay lyc cit nho, ¢ thé dat do chinh
X4c cao, nhung ning sudt thap. Cit tng doan (h. 7.10 ¢) khj dé chia cic bac
truc ra thanh cdc doan va cit theo titng doan. Phuong phdp ndy ¢6 nang sudl
cao hon, nhung do lugng du 16n, Iyc cit 1on, bién dang nhiéu d& anh hudng
t6i d¢ chinh xdc gia cong. DE tan dung vu diém cla hai cich wrén, nén ding
cich cdt phéi hop (h. 7.10 b), lic ddu bée vo 18p 1. sau d6 cil cdc doan 2, 3.

Tign tho ding nhiéu dao (h.7.11 vA 7.12) vé6i muc dich dé ning cao nang
sudt, khi d6 cdc dao duge b tri trén mdt ban dao bing cdch chia theo chidu
dai cét (h. 7.11) hodc chia theo lugng du gia cong (h. 7.12).
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Hinh 7.10. Cic cich ti¢n tho bing mot dao,
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a) Cit timg 16p; b) Cit phoi hop; c) Cét wing doan.

R T L b L 4
A TETIES. il i i rira AT . L Lol
I 39}"‘,‘1)))} B o vrrss
] ) ) -
. ' Rl /L"'" o —~
.;)))))))‘.\\.))})}A e S
1 ¥ L] I I I i i 1 T t
IEHREY 130 a4 | HEE EHEEH
. B 1 T
S s, S, s,
Hink 7.11. Ti¢n bing nhiéu dao Hinh 7.12. Ti¢n bing nhidu dao
chia theo chidu dii cdt chia theo lugng du gia cong

Trong sén xuat hing loat 16n va hang khéi, khi gia cong cic truc 1én va
vita ¢6 thé thyc hién trén cdc mdy tién bdn tr dong nhiéu truc, nhiéu dao, &
mdi tryc gd mot chi ti€t va ti€n hanh gia cong bing nhiéu dao theo mot chu
trinh da dinh sdn.

Phay tho mdt try ngoai : Gia cong thé mat tru ngodi ciling ¢ thé thuc
hign bing dao phay try trén mdy chuyén diing. Mdy loai ndy c¢6 hai truc dao
trén hai tryc d6 1dp céc dao phay va mot truc dé gd 14p chi tiét.

Khi gia cong ¢6 thé thuc hign theo hai cdch:

- Cach thir nhat ding khi gia cong cdc truc c6 két cau don gian, khi dé méi
bic true dugc gia cong clng ldc bdi hai dao phay 1dp trén hai truc dao (h. 7.13);
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- Cach tht hai ding khi gia cong truc ¢6 két cdu phic tap hon, khi dé
mdi bé mat dugc gia cong bdi mot dao rieng (h. 7.14).

e,
| AT
Ay S AT
sy || 2%
AN
RAFEEE. Fratrrs

Ny Ney Ny
Hinb 7.13. Su dd gia cong truc Hinh 7.14. S dé gia cong truc
trdn miy phay chuyén diing, hai dao trén mdy phay chuyén diung. méi dao
2ia cong mot bac true gla cang mot bic truc

Khi gia cong theo cdch thi nhat, chi 16T sau khi ti€n vao viing gia cong
phdi quay di mot géc 185" d€ gia cong hét toan bo chu vi cha bé mit © con
theo cach thir hai, chi ti€t phii quay mot gée 370" (h. 7.15). Gia cong tryc
theo phuong phip phay cho ning sudt rat cao.

LUi dao nhanh

Tién vao nhanh . e
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Hinh 7.15. So dé gia cong the mit try ngodi bang phuong phip phay
Tién rink : D& dat d6 nhin béng bé mit vd do chinh xédc cao. tude khi
tién tinh, truc cdn dugc kiém tra va nin t.hfing do bi¢n dang sau khi tién tho,
mot 6 trudng hop con thue hién tién ban tinh d€ chiéu sau cit déu, giam
bét hién tugng in dip nhim nang cao do chinh xdc khi gia cong. Tién bin
linh c6 thé ditng mot hay nhiéu dao, chidu sau citt = 1,5 + 4 mm, lugng
tién dao s = 0,3 + 0,5 mm/vg.

Tién tinh duge thyc hign véi van 6c cit 16n (v>110 m/ph), lugng tién
dao nho (0,04+0,1 mm/vong), chidu sau cit nho (t = 0,05+0,12mm).
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Tién ban tinh, tién tinh dé bdo dam chat lugng gia cong nén thuc hién -
trén cdc mady méi, chay ém, cé d¢ cing vitng cao.

Tign tinh, tién tinh mong céc truc cé d¢ cing vilng cao ciing ¢6 the dung
dao rong ban, véi lugng tién dao lon (2+30 mm/vdng), chiéu sau cit
(0,1+0,5mm) va van t6¢ cat (2+12m/phiit) (h. 7.16).
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Hinh 7.16. Tién tinh bing dao rong bin.

D6 chinh xdc vd d0 nhdm bé mat khi tién mat tru ngoai phu thude vao
nhiéu y&u 16 nhu : do cing viing cia hé théng céng nghe, dé chinh xdc chia
mdy, vit ligu 1am dao, d6 chinh x4c ch€ tao va mai dao, trinh do tay nghé cla
ngudi tho...Théng thudng khi tién thé cé thé dat d6 chinh xdc cép 12 - 13,
Rz80 : tién bin tinh dat cdp 9 -11, Rz20 - Rz10 ; tién tinh dat cip 7 - 8,
Ra2,5 va tién tinh mong dat cap 6 - 7, Ral,25 - 0,63.

2. Ldn ép mdt tru ngodi

Lan ép 1a phuong phap gia cong tinh khong phoi dua trén nguyén 1y bi¢n
dang déo kim loai. D€ gia cong. ngudi ta dung dung cu : con lan, bi ¢ do
cling cao, khi dung cu ti€p xic véi bé mat chi tigt dudi dp lyc thi cdc nhap
nho trén bé mat bi bi€n dang déo, nén xudng 1am gidm chiéu cao nhip nho
ban ddu vi tao thanh cdc vét nhap nho méi, nang cao do bén chic, do cing
16p bé mat.

i
I

=

Hinh 7.17. So dé lan ép bing bi.
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Hinh 7.17 14 so d6 lan ép mit tru ngodi nho lyc li tam cla cic vién bi.
Khi d6 dia chita cédc vién bi quay vdi t6c d¢ 12 + 40 m/s. Téc do quay ctia chi
ti€t 6 + 90 m/ph, khe h& gita ching 0.05 + 0.8 mm, lugng ti€n dao doc
0,06+1,6 mm/vg. Sau khi gia coﬁg d6 nhdm bé mat ¢6 thé gidm tir 1+ 2 cdp,
do citng bé mat tang 20 + 60 %.
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Hinh 7.18. Hink dang bd mat 1am vitc ¢Gu con lin

N

i

Ngodi lin ép bang bi, c6 thé diing lan ép bing con lin-hojc phun bi. Khi
lin ép bing con lin, hinh ddng con lan twy thudc vao hinh ding bé mit cin
lan ép. Hinh 7.18 12 hinh dang con.lan ding dé lan ép bé mat tryc thing, kich
thudc (b) chon theo kich thudce chi tigt, géc o, o, cé thé 14y 5", dudng kinh
con lan thong thudng tir 50 + 150 mm, lugng ti€n dao khi lan ép 0,1 + 0,2

~ mm. Con ldn trong khi quay, miét trén bé mat gia cong véi mot lyc ép khi

I6n (50 + 200 kG). Khi chi tiét cung vimg c¢6 thé dung mot con lan, con néu
chi ti€t kém cing vimg, c6 thé ding hai hodc ba con 1in b6 trf d6i xing qua
tam chi ti€t dé giam bét bien dang do lye ép. : :

_Khi phun bi, nho mot dong khi nép 4p sudt 5 + 6 kGfem? ddy mot dong
bi nhé dudng kinh 0,6 + 1,2 mm bing thép hodc gang c6 do citng cao viio bé.
mat chi 1€t khi quay. Chidu sau v do bién cung trén bé mit chi ti€t phu
thuéc vao trong lugng va tdc 4o phun bi. Van t8c phun bi ¢é thé dat 90 m/s
véi bi gang va 150 - 180 m/s v6i bi thép.

D¢ chinh xdc gia cong khi lan ép phu thuse vao bién dang déo kim loai
nghia 1a phy thuéc vao tinh chat vat liéu, lyc tic dyng, thdi gian tdc dung va
do chinh xdc gia cong & nguyén cong trudc dé.

3. Mai mdt tru ngo&i

Mai mit try ngoai 12 mét nguyén cbng gia cong tinh bing dd mai, thudng
ding dé gia cong cdc bé mat try ngodi cé yéu cdu d¢ chinh xdc va do nhan
béng bé mat cao va gia cong céc truc ¢6 dd citng cao (truc sau khi toi).

Khi mii, dé dim béo chat lugng gia cong cdn chd ¥ dén viéc chon da
mai, ch€ d¢ gia cong va vin dé g4 dat chi tiét khi mai.
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* Chon dd mai: khi chon d4 mai cdn chi ¥ dén cdc y&u 16 sau : vat lieu
hat mai, do hat, chdt dinh két cla dd mai, dd cing va k&t cau cha da
mai. Thudng chon d4 mai theo cde tieu chudn sau -

- Khi gia cong tho, chon d4 ciing, cht dinh ket 1a gém, do hat lon..
- Khi gia cong tinh, chon dd meém, chat dinh két hitu co, d6 hat nhd.
- Khi gia cong thép ciing, chon d4 mém hon so véi khi gia cong thép mém.

* Chon ché dé mai: bao gém van t6¢ cia di mai, van t8c cla chi tiét,
chiéu siu cit va lugng tién dao.

- T¢¢ d6 dd mat duge chon tuy theo dic tinh caa d4, thuong da cing toc
d6 dd nhd hon-so véi dd mém. Thong thudng t6c do cit trong khodng 25 =
30 m/s khi gia cong tho va 30 + 50 m/s khi gia cong tinh.

.- Téc d6 chi tiét gia cOng phu thudc vao dic tinh cia d4, vio yéu cau do
nhiam bé mat khi gia céng, vio luong tién dao. Théng thudng t6c do clia chi
tiét gla cong ldy tir 1 + 3 % t6c do d4 mai.

T:ong qud trinh mai, ngudi ta sir dung dung dich é-mun-xi tuéi lién tuc
vdo bé mit mai dé gidm bét hién trong nung néng cyc bd chi ti€r, nang cao
chilt lugng gia cong vi nang sudt. Lugng é-mun-xi du'oc tudi véi luu lugng tir
20 + 200 1/ph.

Khi mai, theo yéu cdu vé chat lugng 6 thé chia ra lam hai nguyén cong :
mai tho va mai tinh. Khi mai tho, lvgng du 15y khoang 70% cdn 30% lugng
du cho mai tinh. Khi mai tho c6 thé dat do chinh xdc cdp 9, d6 nhim bé mit
Ra3,2 ; khi mii tinh dat d¢ chinh xdc cdp 7, Ra 1,6 + 0.4 con khi mai tinh
mong ¢6 thé dat chinh xdc cdp 6, Ra 0,2 + 0,1.

* Gd ddt cli tiér khi mai: khi mai mat tru ngoai, Chl tiét gia cOng ¢6 thé
gd dat theo haj phuong phip : mai c6 tam va mai khong tam.

a. Mai c6 tam: La phuong phip mai mit tru ngoai, chi ti€t g4 dat vao hai
16 tam, nh& d6 c6 thé dam bio do dong tam cita cdc bac truc. C6 thé mai
ranh, goc lugn, cdc mat tru ngodi ¢6 ranh. V6i cic chi tidt da qua nhiét luyén,
trude khi mai phai kiém tra mitc bign dang do nhiét luyén dé néu cdn phai
tién hinh sita 16 (am, ndn thing lai chi tiét.

Mai ¢6 tam c6 thé chia ra cdc kidu: tién dao doc, ti€n dao ngang va tién
dao nghiéng,
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Hinh 7.19. Mai ¢6 1am tién dao doc

Hinh 7.19 1a kiéu mai cé tam tién dao doc, sau modi hanh trinh tién dao
doc, mdi tién dd sau vao. Phuong phdp mai ndy rdt thong dung vi chiéu sau
cdt nhd, khi cit the t = 0,01 + 0,04 mm, khi cit tinh t = 0,025 + 0,01 mm
nén luc mai nho. '

Luong ti€n dao doc duge chon theo chiéu rong dd (B), khi mai tho
thudmg ldy S, = (0,3 + 0,7)B, khi mdi tinh : Sy = (0.2 = 0,3)B.

Khi mii tryc dai, ¢6 yéu cdu d¢ chinh xac cao, can st dung theém mot
hoac nhiéu luy-nét d& dé nang cao do cing vitng cla truc khi mai (h. 7.20).

Hinh 7.20. Luy-nét ¢ chi 1ét
khi mai

Véi cdc truc ¢ do cling vitng ga dat cao, c¢6 thé mai mot ldn véi chiéu
sau cit 1on (0,1 + 0,3) mm, khi dé di duge vit con mét phan véi géc con 2 - 37
(h. 7.21) d€ bido didm qua trinh sira dd lién tyc, dat duge niang suat cao. '
Khi mai tinh bing cdch tién dao doc, & nhitng lan tién dao cudi cung
ngudi ta khong cho d4 tién sAu vao nira ma van tiép tuc mai cho dén khi tit
hét hoa lira. :
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Hinh 7.21. Mii bing da vl con.

Hinh 7.22 13 kiu mai ti€n dao ngang thudng ding mai cdc truc ngin,
dudng kinh 16n cé d¢ cing viing cao trong diéu kién san xudt loat 16n va
hang khéi. P4 mai dvoc chon ¢6 chiéu rong dd 16n hon so vdi chidu dai mat
tru cdn mai. Kiéu mai ndy cho nang sudt cao hon (30 + 40%) so vdi cic kidu
mii ¢é tam khdc, nhung dé dam bio do6 chinh xdc, may phai cung ving, co
cong suit I6n va phai sira da that (6L
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Hinh 7.22. Mii bing phuong phip tich dao ngang.

Hinh 7.23 12 ki€u mai ti€n dao nghiéng, Khi d6 dd dwge gd nghiéng mot
goéc v c6 thé mai cung mét lic nhidu bé mat, kidu mai ndy cho ning suat
cao nhung khé dat duge cdp chinh xdc cao do dd4 mai mon khong déu.
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Hinh 7.23. Mii truc biing phuong phip lidn dao nghitng.

b. Mai khéng ram: Thong thudng mai khong tam ¢6 thé thyc hién duge
bing hai cdch : ti€n dao doc va ti€n dao ngang. .

+ Maii khong tam tién dao doc (h. 7.24), khi d6 chi ti¢t duge gd dit giita
hai dd. D4 1 dung dé madi, d4 din 2 lim nhiém vu cung cip cho chi tiét hai
chuyén dong 1a quay trdn va tinh tién theo hudng doc truc, phia dudi ¢é thanh
dd 3 diat song song véi dd mai ¢d nhigm vy gilt cho c¢hi i€t gia cong cao hon
tam ctia dd mai mét khoang (h), h = (1/2 + 1)*R, (R - ban kinh chi tiét). Dé
tiét dién chi 1iét sau khi mii khong bi da ‘canh, (h) c¢6 thé dugc xic dinh theo
d6 thi. D¢ chi tié1 khong bj méo khi mii, thanh din con duoc vit nghiéng di
mot géc dé hudng cho chi 1i8t ludn ¥ viio dd din. D4 din ¢ dang hypecboloit
tron xoay, ¢6 dudng sinh 1a dudng thing vi dugc gd nghigng mot géc o,
(@ =1+ 2°30°), nhd vay khi dd din quay, né truyén cho chi tiét chuyén dong
quay va chuyén dong tién dao ty dong duge thé hien trén hinh 7.24.

.__/12

© Hinh 7.24. Mai khong 1am Li€n dao doc.
1. B4 mii; 2. Dd din; 3. Thunh d3: 4. Chi tist.
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Lwgng du khi mai khdng tam duge xdc dinh dya rén kich thude chi tiét,
dd chinh xdc clia nguyén cong truéc d6, thudng cho mét lan mai thé khong
qud 0,2 mm, mai tinh khong qué 0,02 mm.

+ Mai khong tam tién dao ngang (h. 7.25) thudng ding dé mai cic truc
ngin, true bac, truc ¢ cic bé mat dinh hinh. Khi d6 tryc dd din thuong dat
song song vdi truc da mai va ¢6 chuyén dong tién vao, 1li ra so véi dd mai dé
cung cip cho chi i€t chuyén dong quay.

Mai khong tam cé uvu diém 13 khong cdn gia céng 16 tam, d6 cling vitng
gd dat cao hon mai ¢6 tam, khong mat nhiéu thoi gian dé ga dat chi tiét,
nang suat cao, dé tu dong hod sin xudt. Nhuge diém 14 khéng mai duge céic
mit gidn doun vi dd dan khong dam bdo cho chi 1€t ¢é chuyén dong quay
vi tinh ti€n déu, nén lic dé chi tiét d& bi méo, thdi gian diéu chinh mdy dai
nén phuong phip nay thudng chi thich hop trong san Xuft hang loat 1dn vi
hang khéi.

Hinh 7.25. Mii khong tdm ti€n dao ngang

4. Gia cong tinh ldn cudi mdt try ngodi
a. Nghién mdt tru ngoai

La mot phuong phdp gia cong tinh 14n cu6i dat do chinh xdc vi doé nhdn
béng bd mit cao. Tuy theo dung cu mang bot nghién, ¢é thé nghién mit tru
ngoal tiing chiéc bang bac nghién (hinh 7.26 a) hodc nghlén cdc mat tru

ngodi-trén dia nghién (hinh 7.26 b).

Nghién theo so d6 hinh 7.26 a, bac nghién dugc xé rinh dé c6 thé bép lai
duge tao dp luc nghién, bén trong bac nghién ¢é cdc rirh xoén dé chita bot
nghién. Cic chuyén dong khi gia cong gém chuyén déng quay cla chi tiét,
bac nghién duge giir khong quay ma chi thuc hién chuyén dong tinh ti€n theo
chiéu doc truc dé cdc v&t mai xoa déu trén bé mit chi tiét hér di mot 16p phoi
mong ning cao d6 nhin béng va d¢ chinh xédc gia cong.

‘Nghién theo so dé hinh 7.26 b, Khi d6 chi tiét 4 dugc gd nghiéng khong
hudng tam trén dia cdch 3 va tAm dia cdch gi dic léch tim mot Khoang e so
v§i tam d1a nghién 1.
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Hinh 7.26, Nghitn mat (ru npoii.
a) Nghi¢n bing bac nghidn; b) Nghién bing dia nghién.

Khi dia nghién va dia cich quay, dudi 4p luc nghién tir dia tren (2),
dia trén ¢ thé ding yén hoic quay trdn nguge chidu véi dia (1), chi tiet
gia cong 4 ¢6 thé quay quanh tam cia né va chuyén dong di lai doc theo
ranh trén dia cich tao ra quy dao chuyén dong phitc tap cha cdc hat mai
trong bot nghién, nhd dé dat duge do6 nhdn béng bé mit cao. Tuy theo
kich thudc hat mai, dp luc va ché d¢ cit khi nghién ma chia ra nghién tho,
nghién bdn tinh vi nghién tinh. ' .

Vén 16c khi nghién thudng khéng cao, nghién the v = 30+40 m/ph, nghién
tinh v = 25+30-m/ph, dp luc nghién p = 2+4 kG/em®.

Lugng du Khi nghién phu thudce vio yéu cdu chat lugng sau khi gia cong,
nhung thuong nhoé ¢t 0,002 + 0,05 mm. _

Do nghién bang hat mai ty do, van 16c va ap luc nghién thdp, nén ning
sudit khi nghién néi chung thap. ' '

b, Mai kion mdt try ngodi: 13 phuong phip gia cong tinh mat tru ngoai,
s0 y&i mai khon 16, mai khon mat try ngoai duge sir dung it hon.

Khi khon, ngudi ta sir dung diu khon (h. 7.27), ¢6 gén céc thanh d3 véi
do hat rdt min, lugng du khi gia cong thudng nhd (0,03 + 0,2 mm) ty thuoc
vao vat ligu va kich thude dudng kinh chi tiét gia cong. Cic chuyén dong khi
mai khon bao gém chuyén dong quay clia chi tiét truc véi van toc tir 45 + 75
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m/ph (gid tri c4n dudi ding cho thép, gid tri can trén ding cho kim loai -
mau), chuyén dong tinh ti€n doc truc cia ddu di véi t6¢ do 10 + 22 m/ph,
chat lugng bé mat sau Khi gia cong dat R,0,05+0,5um. '

!
—
.

TO— —Qr y

Hinh 7.27. Mii khon mat try ngodi.
4. Mai siéu tinh mat !}-g ngodi
La mot phuong ph:ip gia cong tinh l&n cudi dat chat luong gia cong cao.
Khi mai siéu tinh mat tru ngodi, ngudi ta s dung hai hay nhiéu thanh dd min
duge ghép trén mot ddu mai ¢h. 7. 28).
' A-A
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- Hinh 7.28. So dé mai situ tinh ma3t ru ngodi. ! . _
Ngodi chuyén dong tinh tién di lai c6 gid tri 0,1 mm/vong va chuyén dong
quay cia chi ti€t (6 + 30 m/ph), con c6 them chuyén dong lic ngin doc truc véi -
tdn s6 cao (500 + 2000 hanh trinh kép/phut) véi bién dd nho (1,5 + 6 mm) nho
mot co cau léch tam va trén bé mat gia cong duge twdi dung dich tron nguoi.

'Nhd ¢6 chuyén dong phic tap nhu vay nén céc vét cat mdi xod déu lén nhau
lam cho d0 nhin béng bé mit cao, c6 thé dat R, = 0.1+0,025 um.’
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Do 4p luc-khi gia cong thap (0.05+ 2,5kG/cm?) nén lugng du gia cong
rdt 1ihé (5 +7um), lugng du cho mai siéu tinh phu thudc vio do nhdm bé mait
trude khi gia cong va yéu cau sau khi gia cong.

Vi dy: Yéu cdu dat R,0,1, néu truge khi mai siéu tinh dat R,0,32 thi
lugng du gia cong 13 8+10um, con néu trude khi mai siéu tinh dat R 0,16 thi
luong du gia cong 14 3+5um.

7.3. KIEM TRA TRUC

b6i vé6i ciic bé mar tru ngoai thudng phai kiém tra kich thude, do nhim
bé mat, hinh ddng hinh hoc cdc bé miit, dé khOng déng tim cia cdc bac truc,
do dio mat ddu vai truc.. '

Kiém tra kich thudc bao gom kich thude dudng kinh va chiéu dai cic bac
truc, kich thude then, then hoa... trén tryc. Trong san xudt don chiéc va loat
nho ¢6 thé dung thude cip hoic panme tuy theo dung sai cdc kich thudc nay
50 voi vach chia trén dung cu do. Trong san xuft hang loat 16n va hang khéi
thudng ding calip hoiic cdc dé gd kiém tra chuyén dung.

Bé&i véi cde truc bac phai kiém tra d6 déng tam g-jfrjci ¢dc bac rue, dd
dao mat ddu vai truc, do déng tam giira 16 va dudng kinh ngoai (d8i véi truc
¢6 18). G4 dic khi kiém tra c6 thé thyc hién theo hai cdch :

1-T

B 7

Hinh 7.29. G djt wen khai V khi kidm dtrge
I, 3. Khoi V; 2. Chi tiét; 4.'5, 6. Déag b8 500
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- Cich thir nhat 1a chi tiét duge gd dat trén- hai khoi V ngin vao hai cd
truc, dong ho so ty vio ¢d truc cin do (h. 7.29). Chudn dé ki€m tra 13 hai cé
triec (khi dé sai s6 hinh ddng nhu d¢ 6van ciia hai ¢ truc trong pham vi dung
sai cho phép), khi quay chi ti& mot vdng, tri s6 chénh léch trén ddng ho so
thé hién do khong déng tam cla cdc bé mét so véi cic c6 truc. Khi kiém tra
d6 dao mat ddu vai truc (ddng hé so 6) cin ty thém vai truc vao mit ddu khéi
V (3) trude khi quay dé kiém tra.

- Céch thit hat 13 gd dat chi 1iét wrén hai mii tam coa moét d6 gd chuyén
dung, khi dé déng hd so duge g4 dat trén tat ca cic cd truc dé khi do cé thé
dinh gid do khong ddng tam cla cdc bic truc so véi cd truc (h. 7.30).

L 9y
e s

Hinh 7.30. G4 dat tr¢n hai mii tam khi-kiém tra truc.,
. Mii tim ; 2. Chi tict ; 3. Ddng hé so,

CAU HOI ON TAP CHUONG 7

I. Neu cde yeu ciu ki thuar chil y€u cla mit tru ngoai trén cdc chi tict dang true,
2. Neéu cde phuong phdp gia cong thé va tinh mat tru ngoai.
L)

3. Neu cdc phuong phdp lan ép mat tru ngodi.

4. Néu cdc phuong phip mai mat tru ngodi (néi dung, wu nhuge diém, pham vj
sir dung cla timg phucng phip).

5. Néu cdc phuong phdp gia cong tinh lin cubn mit try ngodi (mai nghién, mai
khén, mat siéu tinh mat tru ngoai).

6. Néu cdc phuong phdp kiém tra tryc sau khi gia cong.
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Chuong 8
CAC PHUONG PHAP GIA CONG L(’S

8.1. KHAI NIEM, PHAN LOAI VA CAC YEU CAU KY THUAT

Trong ché tao may da s cdc loat chi tiér déu c6 18 cin gia cong. Viec
chon cong ngh¢ gia cong 18 phu thuoc vao dic diém hinh dang, kich thudc,
d¢ chinh xdc vi yéu cdu vé chat lugng bé mit clia 16. So véi gia cong mat tru
ngoii thi gia cong 16 gap nhiéu khé khin hon vi dung cu gia cong phii chon
theo 18, do d6 dung cu thudng ¢6 d¢ ciing vitng thap hon, vi tri 1am viéc va
dan hudng dung cu khé khan hon, khong thé quan sdt duge qud trinh ¢t got
dang xay ra.

D¢ thuan 1i¢n hon trong viéc xdc dinh gidi phip cong nghé khi gia cong 18, .
thuong ngudi ta tien hanh phan loai 16 theo dudng kinh (d), chiéu sau 16 (1). do
chinh xdc va chat lugng bé mat gia cong. Theo ti 1& gita (1/d) ¢6 thé chia ra : 16
ngéan khi I/d < 0,5, 16 thudng kh1 0,5 < I/d < 3, 18 dai khi 3< 1/d < 10 va 16 siu
khi 1/d > 10,

D¢ chinh xdc cla cdc 18 gia cong bao gém d6 chinh xdc kich thude dudmg
kinh, chiu dai, hinh ddng cia 16, d6 thing cia duong tam 16, do vudng géc
cha dudng tam 16 va mit ddu, vi trf cla 16 so véi mit ngoai hoac so véi cic 16
khic. Tuy theo yéu cau sir dung, dudng kinh ciic 16 ¢6 thé dat cdp chinh x4c tir
cdp 10 + 6, sat s& hinh ddng nho hon dung sai dudng kinh 13.

D¢ nhidm bé mat 16 chinh xdc R,2,5+0,63 doi khi cdn dat R,0,32+0,16.

Thong thudng cdc 16 bat bu long, 15 ren... ¢é do chinh xdc khéng cao,
chi cin khoan 13 du ; véi cée 16 6 sdn (dic, dap sin) thudng dung khoét 15,
tién 16 dé sira nhiing sai lech vj trf cia 18 ; véi nhimg 16 chinh xdc cao, chua
¢ 10 sdn sau khi khoan tuy theo yéu cdu chat lugng c6 thé khoét, doa, tién
rong 16 hodc chudt 16, mai 18, cdc 16 ¢6 yéu ciu chit lugng cao sau dé con
mai nghién 16, mai khon 16. ..

8.2. CAC PHUONG PHAP GIA CONG LO

1. Khoan 16
Khoun 13 mot phuong phdp gia cong 15 trén vat liéu dic. Dung cu dé
khoan thudng 1a mii khoan rudt ga, két ciu mii khoan di dugc tieu chuin
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hod. Chuéi mii khoan cé hai loai chudi tru va chuéi con, lodi chusi cén ¢co
do chinh xdc khi gia cong cao hon so véi loai chusi tru (h. 8.2 b).

 (\ A
ll%

Hinh 8.1. Gic loa) miii khoan.
a4, b, ) Miii khoan €6 gin ludi ¢it; d) Mii khoan rudt gi, chudi con ; ¢) Miii khoan chuoi tru
1. Mii l\ho.m 1im ; h) MI.I.I khozn nong stng; i, j, k. 1) Mili khoun ¢6 16 ciip dung dich tron nguoi.

- Khoan dugc thuc hién trén nhém mdy khoan (khoan ban, khoan dung.
khoan cin) va trén cic mdy doa, may tién, mdy. phay...

Hinh 8.3 gi6i thiéu so d¢6 mdy khoan dung, miii khoan dugc lip vio 16
con cla tryc chinh 3, thong qua hop 56 4 duge din dong bdi dong co 5 thuce
hi¢n chuyén dong chinh khi quay va chuyén dong tién dao lén xudng. Chi
tiet gia cong duge gd dat trén ban 2 ¢ thé diéu chinh lén xuéng nhd thanh
rang 8,
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chidu sau
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- an ¢ icgl Chusitry
Iugng tién .
dao () - ~ -
chidu day o
phet 5 ::-:::1 e Ranh thoat phoi : hudi con
b)

Hinh $.2. Miii khoan Tudt gt
a) So dé cit khi Khoun b) Mii khoan rudt g

Hinh 8.3, Mdy khoun ding

L. Bé miy; 5. bong co dign:

2. Ban g4 chi Lt ; 6. Tay quay:
3. Truc chinh; 7. Thian ddu mdy
4, Hop s0; 8. Thanh ring.

Hinh 8.4 gidi thidu so dd may khoan cin. Mii khoan dugc 14p vao 16 con
clia truc chinh 13, dugc din dong bdi dong co 10 qua hop t6c do 11 thyc hi¢n
chuyén dong cét khi quay v chuyén dong ti€n duo qua hop chay dao 12. bau
khoan c6é thé di truot doc theo séng trugt 14 cia cin khoan vi ¢6 thé lén
xudng trén tru ding 2 nhdr vit me 8 dugc din dong bing dong co 6. Chi tiét
duogc gd dat trén ban 3.

Khoan c6 thé gia cong 18 c6 dudng kinh dén 80 mm. Nhung do lyc tién
dao khi khoan 16n ma k&t ciu mdy khoan chua dam bao do cing ving nén
i 15 16n hon @ 35 mm thuong chia 1am mot vai ldn cat véi miii khoan ¢6
dudng kinh tang din cho t6i khi dat kich thudc can thidt. Nguoc lai khi
Kkhoan 16 nhd, mii khoan yéu, d& gy, khi d6 nén ding s vong quay mil
Khoan 16n va luong tién dao nho. Dé gia cong 16 thuong (I/d <5) dung mii
khoan rudt gi, khi khoan 16 sau thudmg ding mili khoan dac biét (mii khoan
nong stng) c6 do cing vitng cao, bdo dam do chinh xdc dudng tam 16.
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Hinh 8.4. Mdy khouan cin

. Bé mdy; 2. Tru ding;
. Bin g4 dat chi tift
. Cu ciu guay:
. Pongco quay cda;
. Pong codign;
. Co cdu din dong;
8. Vit me; 9. Cin khoan:
10. Pong co didn:
11. Hop 1o dg;
12, Hop chay duo;
1 3. Truc chinh;
* 14, Song trugl,

e

E e S

Do nhiéu nguyén nhan nhu k&t cau mii khoan chua di cing ving. c6
ludi cit ngang, viéc ché tao va mai miii khoan chuwa dat yéu cdu nén do chinh
xdc khi khoah thap chi dat cdp 12 + 13, R,40 + 80, vi vay khoan chi diing gia
cong céc 18 1ip bu long, 18 trude khi cit ren, 16 trén vat lieu dic dé chudn bi
cho céc budc gia cong tinh 15 tiép theo.

Pé nang cao dé chinh xdc khi khoan
ngoai nhimg yéu cdu dam béo vé do
chinh xdc cha mdy, d6 chinh xdc khi ché€
tao vi mai dung cu, cdn 4p dung cdc bi¢n
phap sau :

- Giam bét luc chiéu truc vd momen
cit khi khoan bing cdch gidm bot chiéu
dai Ui cit ngang khi mai sic mii Khoan
(h. 8.5).

- Khoan 16 bing cdch cho chi ti€t
quay, midi khoan chi thyc hién chuyén
dong ti€n dao nhu khoan trén mdy ti¢n.
Khi khoan trén mdy khoan, mii khoan
vira quay vira tinh ti€n, do miii khoan
kém ciéng ving vd mai séc khong déu
nén 18 khoan d& bi nghiéng hoic bi léch
{(h. 8.6) ; khi khoan trén mdy tién, mii o
khoan chi tinh tién, chi ti€t khi quay s€ dinh tam miii khoan, 18 sau khi khoan
chi ¢6 sai lech hinh déng (h. 8.7). ik

Hinh 8.5; Mai mi khoan dé gidm
ludi cit ngang (b)
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Hinh 8.6, L6 nghiéng khi khoan - ~ Hinh 8.7, L& o sai 56 hinh
trén mdy khoan ddng khi khoun trén miy tién

- Khi khoan 16 nhd, ¢6 thé diing miii khoan to, ngin ¢ do cing vitng cao
dé khoan méi trude, dinh tam cho mii khoan nho sau, : '

- Khoan trén miy khoan nén diing bac din huéng cho mii khoan (h. 8.8).

N/ N
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Hinh 8.8. Bac din hudng khi khoan.
bé nang cao nang sudt khi khoan
c6 thé dp dung cdc bién phdp sau ;.

- Ch¢ tao vad mii miii khoan c6
két ciu hgp 1y. Hinh 8.9 gidi thigu
két cdu moi khoan cé hai bac dé
khoun ciing mot 16 ¢6 hai dudng kinh . o
khic nhau. Hinh 8.9. Mili khoan ¢6 hai bac

n C‘;\’ Mnd\éuldman 5‘
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Iinh 8.10. Bav’khoan nhidu truc.

a) Biu khoan 6 truc (I -'V1} €6 dinh; b) Biu khouan nhidu truc ¢6 1he thay doi vi trf.
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- Diing d6 g4 ¢6 co ciu din huéng dé gidm thoi gian ga diit, tang ché do
cit ma vin bdo dam d¢ chinh xdc khi khoan,

- Sir dung cdc ddu khoan nhiéy truc d€ gia cong nhidu 16 cing mot lLic
. trong sdn xuit hang loat (h. 8.10).
2. Khoét 1§
Khoét 16 1a phtong phép gia cong 16 thudng ding trong cdc trudng hop
SaU: ‘

+ Khoét d€ nang cao do chinh xdc cla 1§ sau khi khoan, 16 sau khi khoét
¢6 thé dat cap chinh xic 9«11, dé nhdm Rz10 + RzS.

+ Khoét 1a budc trung gian sau khi khoan vi trude khi doa dé dar do
chinh xdc vi d¢ nhén béng bé mit cao hon.

+ Khoct diing dé gia cong m& rong cic 16 ¢6 sin (dic, dip sdn), vi dao
khoét ¢6 nhiéu ludi cit, c6 d$ cling viing cao vi cé thé sim dugc sai léch vé vj
tri tuong quan cia 16 ¢é sin.

+ Negoai ra khoét con diing dé khoa mat diu, khoét bac, vét con (h. 8.11).

e
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Hinh 8.11. Cic vo d6 khodt
a) Khoét bac; b} Khodt con; ¢)Khoi mit diue,
D¢ nang cao d¢ chinh xdc khi khoét, nguoi ta thuong ding bac din
huéng hodc diing dao khoét ¢é chét din huéng trén dao.
3. Doua lé

Doa 14 phuong phip gia céng tinh 18 sau khi khoan hodc sau khi khoan vi
khoét. Doa ¢6 thé dat cdp chinh xdc 9+7 c6 khi t6i cdp 6, R, = 6,3+1,25um
¢6 khi dat 161 0,63 pum.

Dao doa ¢6 d¢ cing ving cao, cic ludi cit bS i khong d&i ximg nén
tranh duge hién tuong rung déng. Dao doa ¢é haj loai: doa tay vi doa méy,
Dao doa tay : loai chusi dao c6 du vuong (h. 8.12) d¢ 13p tay quay; loai doa
tang (h. 8.13) ¢6 thé didu chinh kich thuge dudng kinh bing ren vit. Dao doa
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‘mdy c6 loai ¢6 16 dé Hip vao tryc dao vi loai chudi cén 1dp vio truc chinh cta
mdy (h. 8.14 a,b). Dao doa c6 thé ¢6 rang lién hodc rang chip (h. 8.15). _
' 1-1,5mm ¥=2_5°

——— |}

a) . b
Hinh 8.12. Duao doa ay

a} Dao doa tay; b) Bien dang ludi cit.

a)

L/,

b)
' Hinh 8.13. Dao dou tang.

a) Dicu chinh bing vit ; b) Ditu chinh bing dai de.

PIAAS IS TET SIS I

(A TTTTTTTIOTE,
b}
Hinh 8.14. Dao doa mdy
) Do doa mdy ©6 chuoi con; b) Duo doa mdy 6 16

Khi doa 16, viéc xdc dinh lugng du cin
duogc hét siic chit ¥, néu lugng du qua 16n dao %_.Q_j'
chiu tai nhiéu, do d6 dao chéng mon, néu

lugng dv nhé qud, dao dé bi trugt, ket anh ﬁo
hudng 161 chat lwong bé mat. Thong thudng

véi cde 16 ®5 + $80 mm, chon lugng du khi _
doa thd khoing 0,2+ 0,4 mm, khi doa tinh Hinh 8.15. Duo dou ¢6 ring chip
khodng 0,05 + 0,15 mm.
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Khi doa thusng sir dung toc do cit thap (8 + 10 m/ph) vi luong tién dao
16n 0.8 + 1,5 mm/vdng (khi doa thép). [.7 + 3 mm/vg (khi doa gang).

Dao doa khi ldp vao tryc chinh may thuong dé xdy ra hien twgng lay rong
16 do nhié¢u nguyén nhan nhu : do do khong déng tam giita truc dao doa vi
truc chinh ctia mdy; do mi dao doa khong déu, xuit hi¢n hien tuong leo dao
O mot s6 Iudi cit. DE trinh hién wgng trén, ngodi khic phuc cde nguyén °
nhiin, thudng truc dao doa dugc lip wy dong (h. 8.16), dao doa khi d6 duac
dinh hudng theo 16 gia cong. D€ dam bio do chinh xdc khi doa tuy dong,
ngudi ta st dung buc din huéng truc dao (h, 8.17).
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Hinh 8.17. Byc din hudng Khi-doa Idp tuy dong.

Ngoii ding tryuc dao ey dong, con ¢6 thé ding duo doa tuy dong, duo
doa tuy dong thuong ¢6 hai ludi, ludi dao cd kha niang xe dich it nhiéu theo
hudng kinh dé ty lua theo 16 gia cong (h. 8.18).

Doa thudng chi dung gia cong cic 16 ticu chudn, khéng nén doa cic 16

qud 16n (@ >80 mm), 16 phi tigu chuén, 1 ngin, 16 ¢é rinh doc, 18 ¢6 vat ligu
qua ciing hoic qua mém. :



L

Nang sudt khi doa khong cao; dao doa ché tao phifc tap; yéu cdu vé do
chinh xdc, ¢ mon clia dao doa khit khe, cho nén chi ding doa khi cdn thiét,

Hinh 8.18. Dao doa tuy dong.

4. Tiénlo

Tién 18 12 phuong phdp thudng ding dé gia cong cic 16 ¢6 sin khi tuo
phoi (16 rén, dic sdn), cdc 16 phi tiéu chuin, 16 Idn, 16 ngén. Vi khi gia cong
nhitng 16 nhd, dai, kich thude dao tién 16 bi gidi han bai kich thude 16 gia
cong nén do cling vitng cla truc dao thap.

Tién 16 ty thude vao hinh dang va kich thuge chi tidt, ¢6 thé thuc hién
theo mot trong hai cdch :

+ Cich tha nhat 1a chi ti& quay, dao thyc hién chuyén dong tién duo, cich
nity thudng ding trén cdc mdy tién van nang, ti¢n ditng, tién ro-von-ve. ..

+ Cich thi hai Ia chi tiét diéng yén, dao quay két hop véi tién duo thudng
diing trén cic may doa.
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Hinh 8.1%. Co cdu din hudng wen ¢d gd khi tién 16, .

Pé nang cao do chinh x4dc va chat lugng bé mit khi tién 16, ngudi ta
thudng dung bac din hudng dé nang cao d¢ cing viing cla truc dao.Trén
mily tién, buc din hudng ¢é thé gd dat trén d6 gd (h. 8.19) hoac trén mdy
(h. 8.20) va diéu chinh dé dudng tdm tryc dao tring v6i 1am quay cua
chi tiét. '
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Hinh 8.20. Co ciu ddn hudng lap trén may khi ticn 16

Trén mdy dou, truc dao ¢6 thé din huéng mot phia (h. 8.21) hoic din
hudng hai phia (h. 8.22). Khi din huéng hai phia, truc dao duge lap tuy dong.
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Hinh 8.21. Tryc duo diin hudng mot phia
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Hinh 8.22. Truc dao tuy dong duge din hudmg hai phia

Khi ti¢n 16-d¢ giam bét anh hudng cla luc cit ¢6 thé bd i hai duo doi
xtng nhau (h. 8.23).

Ti¢n 16 trén mdy 1ién tuong ty nhu khi lién mat tru ngodi, nhung dao tién
16 thudng c6 gée sau 1én hon so véi dao tién ngoai vit thudng gd dao cao hon
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tam cux chi tiét dé giam bét kha

nang giy rung dong vi co xit mdt sau cua
dao vao mat gia cong, :

N
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Hinh 8.23. Tryc duo Hip
hai dao chia thee chidy
s ciL

2
<
\J

1
Dao ti¢n 16 1dp trén truc dao sau khi didu chinh duge giir chit bing ren

vit. Di¢u chinh dao cho kich thude dudng kinh 16 ¢6 thé kiém tr
pan-me (h. 8.24) hosc bing déng hé so (h. 8.23).

a bing
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Hinh 8.24. Didu chinh dao bing punme

Hinh 8.25. Didu chinh dao bing dong hé so
S. Chuot 16

Chudt 16 12 phuwong phip gia cong 16 dat do chinh xdc vi chit lugng bé
mat cao (d¢ chinh xic cip 7 (6), R, 1,2+1,3um), niang suit cao do nhiéu ludi
cdt ciing tham gia cét got va khong mat thai gian cho viec do, didu chinh dao
nhu cic phuong phdp gia cong khdc.

Chuyén dong cit cia chudt rit don gidn, thudng chi ¢é chuyén dong
thing. Chuét ¢é thé 13 chudt ddy (h. 8.26b) hoiic chust kéo (h, 8.26a).
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Duo chudt 16 (h. 8.27) gém phén kep chat, phin dén hudng dao theo 6.
Phiin cat got bao gém cic ludi cit the, cit tinh va sia diing, nhu vay khi
chudt 16 né bao gém cd gia ¢ong thd va tinh. Dao chuét duoc ché tao phic
tup. gid thanh cao nén chudt 16 thudng ding trong san xuit hang loat 1dn vi
hang khéi, gia cong céc 16 trdn, 16 dinh hinh (h. 8.28) nhung phai la 16 da co
sin, 16 thong, 16 thing, 16 c6 tiét dién khéng d6i. _
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Hinh 8.26. So do chuot
a} Chudt kéo: by Chual ddy.

Fhan kep Phancd dae  Phan dan hudng Phan cit Phén siia ddng Phan dan hudng
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Hinh 8.28. Cic loai 16 dinh hinh
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Khi chuét, cdc ludi cdt cing tham gia vio ciit nén luc chudt rat 16n, vi the
khong nén chuét cic 18 thanh mdng, thanh day khong déu, vi khi chuét, 16
rdt d& bj bién dang,

Chuot khong stra duge sai lech vé vi tri tuong quan cha 18, vi 1hé trudc
khi chuét 16 cdn phai gia cong 18 dat chinh xdc vé vi tri tuong quan.

6. Nong ép I6

Nong ép 16 1a phuong phép gia cong 18 dua trén hi¢n twong bién dang
déo bé mat gia cong & trang thdi nguoi, bio dam bé mat sau khi gia cong dat
chét lugng cao, do bén chic, do cing bé mit duge ning cao.

Khi nong 16 nguoi ta ding dung cu : bi, chiy non.g mot nic hodc nhiéy
nac ¢6 dé cing cuo 62+ 64 HRC duge ép qua 18 (h. 8.29). L& sau khi nong
6 thé dat d chinh xdc cdp 7, Ra=0.4+0,2 um.

Khi nong 16, viéc xdc dinh lugng du nong dé chon kich thude dung cu 12
mot vin dé khé, thudng xdc dinh bing thuc nghieém vi né ¢é anh hudng quyc,t
dinh dén chilt lugng gia cong.
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Hinh 8.29. Nong 15
u) Nong 15 bing bi; b) Nong 15 bang chiy nong.
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Ngoai chdy nong mét ndc, ngudi ta con sir dung chay nong nhiéu nic
(h. 8.30). Chiiy nong nhiéu ndc cé cdc loai :

a) Chay t8 hop cdc lugi cat va cde vong nong.

b) Chay nong nhiéu ndc ché tao thinh mét dung cu lién khéi.

¢} Chay nong nhiéu nic ghép tir cic vong nong vdi nhau.

~Loai a): cdc ludi cat phia trude twvong tu nhu dao chudt 16, cdc vong nong

dugc dat ngay phia sau. Thudng ¢6 4 + 6 vong hbng, vong suu lén hon vong
truge tr 0,02 + 0,04 mm 1a cdc vong nong €p, sau d6 ¢6 thém cic vdng nong
stra ding.
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Loai b, ¢): g6m nhiéu vong nong lién hoic ghép lui dé'cd thé thay thé khi
can. Cic vong nong cudi cling thuong ¢6 kich thudc lon han kich thude 16
can dat dé bl lugng bién dang din héi cla 16 sau khi nong, gid tri cua lugng
1dn hon ndy phu thude vio lwong du va tinh chit ciu viit 1téu gia cong.

Hink 8.30. Cic logi chiy nong nhidu nic

7. Mai lo _
Mai 16 Ia phuong phip gia cong tinh cic 16 ¢6 yéu cau do chfnh xidc va do
nhin béng bé mit cao. Mai 16 ¢6 thé dat cap chinh xdc 7 - 6, Ra = - 0.2 pm.

Chuyén dong cét va ban chit cla qud trinh mai 16 wong tr nhu mii won
ngoai nhung pham vi sit dung han ché nhidu so véi mii tron ngodi, vi kich
thude cia dd mai 16 bj khong ché bdi kich thude 16 gia cong.

bé dim bio d6 chinh xdc, chilt lugng bé mat khi gia cong ciing nhu nang
Ca0 nang suat, truc did va dd mii cin chon du ldn d¢ dam bio do cling viing khi
gin cong. Dudng kinh dd mai thudng chon 10,7 = 0.9 dudng kinh 16 gia cong.

b) cl
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Hinh 8.31. Chon dudng kinh di theo 19 gia cang

a, ¢, ¢) Khong nén chon; b, d, 1) Nén chon.



Mai 16 c6 thé thuc hién trén cdc mdy mai 16, mdy mii trdn van nang,

may mai 16 khéng tam ...

Mai 16 thuong ding trong cdc trudmg hop sau ;

+ M cde 16 ¢6 d6 ciing cuo (16 di qua 16i).

+ Mii cdc 16 1dn, 16 phi tieu chudn, 16 ¢é két ciu khéng thuén tién cho
c¢ic phuong phip gia cong khic va c6 yéu cdu dé chinh xic cao.

+ Mii cdc 16 cin sia lai sai lech vé vi i twong quan cla 16 do cic

nguyén cong trude dé lai.

Mai 16 ¢6 hai phuong phip : mai 16 ¢6 tam va mai 15 khong tam.

@) Mai {6 ¢6 1 ¢6 hai céch thue hien 1a chi tét Quay va chi tiét ding yeén.

* Chi tict quay: Théng thudng cdc chi tict nhd dang tron xouy dé gd trén
mim cdp nhuw: dia, bac, banh rang thuong duge dung theo cdch thr nhat
(h. 8.32). Khi d6 chuyén dong quay cla chi tiét ngugc chiu véi chuyén dong
quay cun did mai. Ngodi ra cdn chon chiéy rong cla dd, luong tign duo doc vi

luong tidn dao ngang.

Hinh 8.32. Mai 18 vai chi Lidt quay

* Cli tiét dimg yén: duge dp
dung cho chi i€t 16n v ¢6 hinh
ding phiic tap, céng kénh nhu
than dong co, than hop... rit kho
khan d€ ¢6 1hé quay tron khi ga
dit. Trong trudng hgp nay ngoai
chuyén dong quay ciha dd mai
va edc chuyén dong chay dao
con ¢6 thém chuyén dong quay
hianh tinh cia dd xung quanh
tim 16 gia cong (h. 8.33).
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b) Mai 18 khong 1am: 12 phuong phdp mai 16 ¢ nang sudt cao, thudng
dugc diing dé gia cong cdc chi tiét ¢é yéu ciu do déng tam cno gitta 16 va
mat tru ngoii trong san xudt hang loat 1én vi hing khdi (h. 8.3 4). Chi tigt gia
cong (1) quay nhd da diin (3) va cic con lan d& (2), con lin-ép {3). Bd miu
(4) ngodi chuyén déng cit khi quay cdn thyc hién cic chuyén dong chay dao
doc va ngang.

Mai 16 khong tam thudng diung dé gia cong nhimg bac thanh méng cin
bio dim do dong tim cao gilta 16 vd dubng kinh ngodi. Khi dd mit ngoai
phii gia cong tinh d€ lam chudn.
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Hinh 8.34. Su dd mii 16 khong lim
[. Chi li€1 gia cong: 2. Con Yan di; 3. Pd dan; 4. B mii: 5. Con lin ép.
8. Mdi khon 16

Mai khon i phuong phép gia cong tinh l4n cu6i cic 16 dat yeu ciu do
chinh xdc vit d0 nhin béng bé mit cao.

Dung cu diing khi mai khon 15 13 ddu khan gbm nhiéu thoi da 3+ 12 thoi),
(h. 8.35), ldp vao thanh kep 5. Cic thanh mang di duoc lap vao rinh hudng
kinh trén than dé ¢ thé ra vio va duge giff boi hai 10 xo vong 4 ¢ trén vi
dudi.

Khi vin 8ng ren 2 s& lam hai dng con 3 dich chuyén dé diéu chinh ra vio
cha thanh dd, 120 dp luc len mat 1 gia cong (0;5+4 kG/cm?). Khi ddu khon
quay tron vi 1én xudng thi mdi thanh dd s& vach nen cic v&t mii chéo nhau
(h. 8.36) nhd vay ¢6 thé dat duge do nhin béng bé mit cao, Ra =04 +0,023,
do chinh xdc c¢ip 7 cé khi ¢ip 6.
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Trong khi khoén, ciing nhu cic phuong phdp mai khdc, viée twdi dung
dich tron ngudi phai lién tuc trong qud trinh gia cong.

Dau khon thudng duge n6i tuy déng véi miy, nhd d6 do chinb xdc gia
cong khong bi anh hudng boi do chinh xdc cua mdy vid khong cdn gd dat
chinh xdc vi tri cua chi tiét so vdi ddu khon khi gia cong. Thuong 16 duge
tién, khoét, doa, chuét hodc mai dé bio didm do chinh xdc vi trf cla 1 trude
khi dua viio mai khon.

Mai khon ¢6 nang sudt cac vi ¢d nhidu thdi dd cing lam vige, tuy mii
bing dd nhung van tdc cit thap (50 + 70 m/ph) nén tinh chat lép bé mat it
thay doi sau khi gia cong vi thé ¢6 thé dut do chinh xdc va do nhin bong bé
miit cao nén mai khén 1 phuong phip thuong diing dé gia cong tinh 16.

Khi khén mudn dat ¢¢ chinh xdc vt 0 nhiin béng bé milt cao phi
chon 11 1¢& gt 18c do quay va t8c o tinh tién hop 1i, dp fuc hop 1i va chiéu
dai thanh dd thd ra & hai ddu 16 vira phai, néu thd ra nhiéu qué thi 16 dé bj loc
v 1hd ra it qua thi 16 dé bj tang tréng,
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Hinh 8.35. £iu khon 16 <
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Hinh 8.3¢ Cde vét gin cong khi mii khon
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Maii khén ¢6 nhuge didm:

- Ciic hut mai & ddu khon ¢6 thé bj tich ra va gam vio bé mat gia cong
laim anh hudng t6i qué rinh s dung cia chi tidt. Do dé sau khi mai khén, chi
Li¢t duge fam sach that cdn than.

- Khi gia cong kim loai mém (kim loai mau), phoi cia ching d@ lap kin
cic khodng trong trén dd lam dd khong thé cét duge.

9. Mai nghién lo

Mai nghién 16 13 phuong phdp gia cong tinh lan cudi cdc 16, né hot di
mot [dp rit mong kim loai d¢ dat do chinh xdc va do nhin béng bé mit cuo.

Khi nghién, ngudi ta ding bot mai trén véi diu va mot 56 hod chit boi
Ién bac nghién 1 (h. 8.37), bac nghién 6 cdc rinh chita bol nghién va duge
x¢ ranh ki¢u chit C, d€ khi déng bac nghién vio diu con cia chay nghién (2)"
buac nghién ¢4 thé bung ra tao dp lyc nghidn (0.5 + 3 Ka/em?). Chiy nghién
khi quay ton va lén xudng déu dan, cic hat mai ¢ chuyén dong cat phiic
tap. hét di mot 16p kim loai rat mdng (0,005 + 0,02 mm) tuo [&n d6 nhidn
béng bé mit cao. Nghién ¢é thé dat do chinh xic cdp 6, do nhdm bé mat Ra
= 0,01 +0,3 um, sai tech vé kich thude sau khi mii nghién ¢6 thé dat 0,0005
mm. DE dut duge didu d6, chi tiét trude khi mai nghic¢n phdi duge gia cong
¢6 d¢ chinh xidc cao, vi mai nghién khéong sira duge sai I¢ch vé vi tri teong
quan va khéng cit duge chidu sau cét 16n. D¢ nhim bé mat trude khi mii
nghi¢n phii dat Ra = 1,6 - 0.4, d6 chinh xdc cap 7, sai lech hinh ding hinh
hoc khong qua 0,005 - 0,01 mm.

Tuy theo chir lugng yéu ciuv,
khi nghién c6 thé chia thanh nghién 3]‘1 LH L.
thd, nghién bin tinh, nghién tinh. '
Nghién the thuong chon hat mai ¢
kich thudc 16n, vin 16c nghién 16n ]
hon (30 - 40 m/ph) vi dp luc nghién
f6n. Trude khi chuyén sang nghién
bin tinh, nghién tinh, chi tiét phai
dugc lim sach dé wdnh cic hat mii
€6 kich thudc 16n cdn sot lai cio
xudc bé mat khi gia cong tinh. %

(27777

Mai nghién 18 néi chung c6
ning suaF thip vi hat I?lal ll‘fff:g Hith 8.37. Su dé nghitn 16 v8i bae
trang thdl tr do, vin tdc nghién nghién x¢ riinh

thap va dp lyc nghién thap. L. Bac nghidn: 2. Chiy nghidn.
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10. Madi siéu tinh 16

Mai siéu tinh 16 13 phuong phdp gia cong tinh 16. V& ban char va cic
chuyén dong tuong 1 nhir mai siéu tinh mit tru ngodi.

Hinh 8.38 14 so d6 phuong phdp mai sieu tinh 16. Phuong phéap nay chi dp
dung dé cit di mot 16p kim loai rat mong. BE¢ mit trude khi mai siéu tinh
khong cin d¢ lugng du ma chi cin mai 13 dat giéi han trén cia kich thude 1a
du lugng du dé mai sieu tinh 16,

Thanh d

13-

Hinh 8.38. Su d6 phuang phip mai si¢u tinh 16

8.3. KIEM TRA LO

Cic 16 sau khi gia céng xong phai tign hinh kidm tra. Tuy theo vi tri cia
16 trén chi it ¢6 thé ¢6 cdc yéu ciu ki€m tra khic nhau:

* D61 voi cde chi 16t dang bac: thudng phai kiém tra cic y&u 16 vé kich
thude nhu dudng kinh 18, chiéu dai 16 bac, chiéu day thinh bac, 6 nhim bé
mat... cdc yeu cdu ky thuit vé vi tri twong quan cin kiém tra bao gém do
khong dong tim giita 16 va dudmg kinh ngoil. dg khong vuodng géc giita 16 va
mil dau cla bac...

* DoT voi cdc chi tiét dang cdng: ngodi kiém tra cdc kich thude vi do
nhim bé mit ctia 16 con kiém tra khodng cdch tam gita cdc 16 co ban, do
khong song song ciia dudng tam cic 16, do khong vudng géc gitta mat diu va
dudng tam 16.

* Dol vdi cde el 1iét dang hép: ¢6 hé thong 16 phirc tap, ngoai kiém tra
cic kich thude v do nham bé mat cdn kiém tra ciic yéu ciu k¥ thuat v& vj i
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tuong quan nhu dé khong déng tim cia cdc 16 trén ciing mdt dudng tam, do
khong song song, do khong vuéng géc gifta dudng tam cdc 10 trén cic dudng
tam khdc nhau, giifa dudng tam 16 so v&i mit phing ddy, do khong vuong
gbc gilta dudng tam 16 v§i mat dau cua 15 ...

Kich thuée va hinh déng hinh hoc clia 16 thudng duge kiém tru bang
thuée cap, panme do 16, déng hé do 16, calip nit... wy theo do chinh xdc 10
cin kiém tra vi diéu kién sin xuat.

Kiém tra cic y&u 8 vé vi tri tuong quan cua 16 so véi cic bé mit khdc,
dsi voi cde chi tiét dang bac ¢ thé gd dit tryuc kiem vao 16 (h. 8.39). Néu ycu
cdu do chinh xdc cao khi kiém tra, ngudi ta dung tryc kiém con <6 do con
1/2000 - 1/5000 g4 vio trong 16, truc kiém dugc chéng tam hai dau, ddng ho
so d¢ & cae vi tri cin kiém tra, khi quay tr¢c kiém cé the ddnh gid 4o dong
tam gifta 16 véi dudng kinh ngoai, do vuong géc gila 16 v mit ddu cia bac.

1l

Hinh 8.39. S¢ dd kidm tra cic chi 0t dang bag

Kiém tracic y&u 6 vé vi trf tuong quan cla 16 trong céc chi ti¢t dang hop,
cing, bao gém: kiém tra d¢ dong tam cla cdc 16 trén mot dudng 1am
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Hinb 8.40. So ¢6 kidm tru Hinh 8.41. So dd kidm wa do song
do dong 1am cua cic 16 song cla 1am §d so vai mat phing day



(h. 8.40); kiém tra do song song gitia dudng 1am 16 vd mat phing ddy (h. 8.41);
kiém tra do song song va khodng cich clia dudng tam cdc 16 (h. 8.42); ki€m
tra d6 vuéng géc gifa duodng tam cdc 16 (h. 8.43); kiém tra d6 vuodng géc

gilta tam 16 va mat ddu (h. 8.44).

Trong cic so d6 kiém tra, thuong tryc kidm duge lip trugt véi 16 v kidm
tra cic yeu cau k¥ thudt vé vi tri clia 1§ bing déng hé so thong qua truc kiém.
V&i nhitng 18 16n, ngan, khi kidm tra phii gd truc viio 18 thong qua bac trung
gian d€ bao dam tam truc kiém tring voi tam 14,

Trong so dé kiém tra (h. 8.41), khi di chuyén déng hé so & hat vj tri trén
khodng cich L cé 1hé dinh gid do song song cia tim 16 so véi mit phing
dily, ngodi ru néu cé dudng chiéu cao, so dé trén cing ¢d thé kiém tra
khoidng cich tir tam 16 t6i mit phing diy.
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Hinh 8.42. S0 dé kidm tra do song song cou dudng tim cic 16
1. Bdng ho so ding: 2. Déng ho so ngang; 3. Gid do: 4, 5. Tryc kicm.

D¢ ki¢m tra do khong song song cla dudng tam cic 16 (h. 8.42) phii
kiém tra theo hai phuong : ding (bing déng hé so 1) va ngang {biang déng hé -
50 2). Trén mt céit B-B biéu dién cich do sai s6 theo phuong ngang, trén bé
day cla tay treo cé mot chot ty ¢6 dinh (¥ sdt vab truc 4, con diu kia o6 don
bay dé qua d6 bao tri s§ khi do dén dong hé so 2, hi¢u s6 chi trén d6ng hé so
2 6 hai vi tri do trén truc cho biét saj s6 vé d¢ khong song song theo phuong
~nam ngang clta hai 15,
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Hinh 8.43. So dé kiém tra d0 Hinh 8.44. So dd kiém tra d¢
vuong gdc cia duting 1am cic 16. vuong gée cia tam & véi mat dau.

Trong so d6 kiém tra dd vuong goc cla dudng 1am cic 16 vi do vuong gdc
cua tam 16 voi mit dau (h. 8.43, 8.44), khi quay truc kiém mot vong s& cho gid
tri 46 Khong vudng goc trén bin kinh clia chan dong ho khi quay.

CAU HOI ON TAP CHUONG 8

I. Hiay néu dic diém, kha néng ¢ong nghe v pham vi st dung cia cic phuong
phip gia cong 18 : khoan 15, khoét 16, doa 16, chudt 15, nong ép 15, mai 16, mai
nghién 18, mai khon 16, mai siéu tinh 16.

2. Hay so sinh cdc phuong phdp gia cong 16, muc dich dé ¢6 thé chon phuong phdp gia
cong phit hop trong trudmg hop cu thé.

3. Néu cdc phuong phip kiém tra cdc diéu kién k¥ thuat ciia 16 sau khi gia cong.
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Chuong 9
' CAC PHUONG PHAP GIA CONG RANH THEN, THEN HOA

9.1. GIA CONG RANH THEN
Ranh then khi gia'céng cdn bio ddm do chinh xdc chiéu réng rinh then,
chiéu siu riinh, d¢ d6i xiing cla i mit bén rinh so véi dudng tam.

Véi cic rdnh then trong 16, trong sin xuiit don chiée va loat nhd ¢6 thé gia
cong bang phuong phdp Xoc tén mdy Xoc van ning, con trong san xuit hing
loat Idn va hang khoi thudng dung dao chuét dé chuét rinh then (h. 9.1).

¢

== et N

Hinh 9.1. Dao chudl rinh then {a), then loa (b).

Ranh then trén truc dugc gia cong bing phuong phap phay sau khi truc
da tién tinh. N€u then ¢6 yéu cdu do déi xlng cao, truée khi phay then, npudi
ta phai mai hai ¢6 truc dé 1am chuan, khi d6 truc duge gd trén hai khéi V
ngin vao hai c6 truc dé gia céng rinh then.

Tuy theo hinh dang, kich thude cla ranh then cé cdc phuong phip gia
cong sau :

a} Gia cong rdnh then bang: Thudng dung dao phay ngén ¢ dudng kinh
dao bing bé rong ranh dé phay rinh then trén may phay ding (h. 9.2 a). Khi
phay ranh then kin (c¢) phdi diung duo phay ngén cé ludi cit mat diu. Véi
rdnh then trén sudt chi¢u dai truc, ¢6 thé diung dao phay dia ba mat (b) c6
dudng kinh [6n d€ phay trén mdy phay ngang cho niing suét cuo.
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Khi phay thudng chia chiéu sau rinh then ra nhiéu lin cit va cit véi
lugng 1i€n dao doc 1én.

b) Gia cong rdnh then bdn nguyér: Theo phuong phdp ndy (h. 9.2 d)
dung dao phay dia ba mat ¢é dudng kinh vi bé rong bang dudng kinh va bé
rong rinh then. Thong thudng hay dung dao chit T trén mdy phay ngang,
chuyén dong 1én xuéng 1a chuyén dong tién dao duy nhat duge dung dé dat
chiéu sau ranh.

Hinh 9.2, Cic so dd phay rinh then,

) Phuy bing dac phay agén: b) Phay bing dao phay dia
¢} Phay ranh thea king d) Phay then bin nguyét

9.2. GIA CONG THEN HOA

V6i then hoa trong 16, trong sian xudt don chi€c va logt nhd cé thé gia
cong bang phuong phdp xoc trén mdy xoc van ning bing céch xoc ting rinh
sau dg chia d6. Trong sdn xudt logt 1dn v hing khéi thudng dung phuong
phap chust dé chust 15 then hoa.

Then hoa trén truc duge gia cong theo hai phuong phap dinh hinh va bao
hinh. '
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a) Plucong phdp dinh hinh: Phay dinh hinh then hoa ¢ thé ding duao
phay dia dinh hinh ¢6 hinh dang ca ranh then hoa d¢ gia cong (h. 9.3).
Ngoii chuyén dong cét chinh do dao phay thyc hién khi quay con cé chuyén
dong ti€n dao doc va lén xudng dé gia cong dat chidu dai va chiéu sau. Sau
khi phay xong mot ranh, chi tiét duoc chia do dé gla cong riinh 1iép theo.

Ngoii ra cling ¢6 thé ding hai ddo phay dia dé phay hai cunh bén cla

then hoa (h. 9.4 a), sau khi phay xong cdc canh then hoa dung duo phay dinh
hinh dé sita day (h. 9.4 b),

Hinh 9.3, Phuy then hoa biing 5 lT
dao phay dinh hinh

Quay chia do

bj

Hinh 9.4. Phay (hen hoa bing dao phay dia.

, AWAWAWE

b} Phuong phdp bao hinh

LTSS ST LSS ISLL LSS IIFES,

Trong sdn xuit hing loat Ién va nﬂﬁ_t - _ -
hing khoi thuong ding dao phay lan '
then hoa dang truc vit gia cong then hoa
trén mdy phay lan chuyén dung (h. 9.5).
Phuong phdp nay cho nang suit va do
chinh xdc cao,

Hinh %.5. Phay then hoa theo
phuuonyg phip bao hinh
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Tryc then hoa sau khi nhi¢t luyén (toi va ram), néu yéu cau ¢ chinh xdic
cao ¢é thé tién hanh mai then hoa. Ciing nhu khi phay ¢6 thé mai ting canh
then hoa biing dd dinh hinh (h. 9.6 a), sau dé chia do hodc qua hai nguyén
cong mai canh v mai day then hoa (h. 9.6 b). Trong sdn xudt hang loat 16n
vi hang khoi, mai then hoa duge thuc hién trén mday mai then hoa chuyén
dung.

aj b)
Hinh 9.6. Ciic 5o 46 mii then hoa

a) Mai bing di dinh hinh; by Mai hai canh vi ddy.

9.3. KIEM TRA THEN, THEN HOA

Kiém tra rinh then va then hoa bao gém kié¢m tra kich thude chi¢u rong,
chiéu cao cha rinh, d6 nham bé mat. D6i vai 16 vi truc then hoa, kiém tra
kich thwdc tuy thudc vio khi lip ghép then hoa duge dinh tim theo dudng
kinh ngodi, dinh tim theo dudng kinh trong hay dinh tam theo canh then hoa.
Khi kiém tra ¢6 thé dung cdc dung cyu do thong dung nhu thude cip, panme
hoac dudng kiém, tuy theo do chinh xdc cdn ki€m tra va diéu kién sian xudt.

Kiém tra chiéu sau cla rinh then thudng dugc Ki€m tra gidn ti€p bing
cich dat cic miéng cin vio rinh then (h. 9.7), sau d6 do kich thude L., chicu
cao H duoc xdc dinh H = L - X, Kich thuéc H ciling ¢é thé duge xic dinh
bing cdch cho miii do cia déng hé so ti€p xic vao ddy rinh then (h. 9.8), sau
d¢ quay va dat mai do vie vi tri dwong kinh ngodi, dé chénh léch cua hai gia
tri s& 14 chiéu sfiu cla rinh then, ur d6 xdc dinh dugce kich thudce H.

3
Hinh 9.7. Kidm tra chidu siu Hinh 9.8. Ki¢m tra chidu siu
rinh then bing can rinh then hing déng hé so
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Ngodi ra, doi véi rianh then phai kiém tra do doi xing cta hai mat bén
ranh so voi dudng tam truc, c6 thé kiém tra yéu ciu niy bing dudng (h. 9.9).
Sau khi dat dudng vio vi trf 1 néu khe hd kin déu thi nhic ra, quay dudng 90°
dae sang vi tri 2, né€u ranh then do6i xtng thi do 1iép xdc gitta dudng vi rinh
déu. Sau d6 ddy dudng theo chidu doc truc (kiém tra theo chidu dai), néu khe
ho d6 déu thi ranh then d6 song song.

Ki€m tra do song song cta rinh then, then hoa so v&i dudng tam truc
¢6 thé thue hién biing cich dat ¢d tryc 1én hai khdi V ngdn, con chan déng
hé so thi ty vao canh bén cua rinh then, then hoa (h. 9.10) va ti¢n hianh do
& hal vi i

eIy ///////// Vo

Hinh 9.9, Kicm tra do dai xing Hinh %.10. Kiém wra dg song song
clia rinh then bing duing cuu then hoa v6i dudng 1am true

CAU HOI ON TAP CHUGONG 9
‘1. Neu céic phuong phip gia cong ranh then (then bing, then bian nguyét).

2. Néu céc phuong phdp gia cong then hoa (phuang phap dinh hinh, phuong
phip biao hinh).

3. Neéu cic phuong phép kiém tra rinh then. then hoa.
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Chutong 10
CAC PHUONG PHAP GIA CONG REN

10.1. KHAI NIEM VA CAC YEU CAU KY THUAT

Gia cong ren ¢6 nhiéu phuong phdp khdc nhau tuy thudc vio muc dich st
dung va d¢ chinh xdc yéu ciu cua ren. Trong ché o mdy, ren dugce sir dung
viio cdc muc dich: dé 1ap chat cdc chi ti€t khi lap ghép, dé ddm bdo do kin
khit-va dé truyén dong.

Nhitng yéu cfu co ban khi gia cong ren la: do chinh x4c budc ren, chitu
day ren trén dudng kinh trung binh, do chinh xdc hinh dang bién dung ren,
~ d6 nhidn béng sudn ren. Riéng doi v4i ren ding trong din dong nhu vit me
truc chinh ¢on yéu cu do dong tam clia bé mat ren so véi ¢6 truc, do chinh
xdc ¢d true lip trong gdi dd...

Thong thudng gia cong ren ¢ thé thuc hién bing cdc phuong phip nhu
tién ren, phay ren, cdn ren, mai ren...

10.2. CAC PHUONG PHAP GIA CONG REN

I. Gia céng ren trén mdy tién

a} Tién bang dao tién ren

Puoc thuc hién trén may iien ren vit, khi dé dao tién ren dugc mii tuong
ting véi rinh ren. Khi ti¢n ren phai : thuc hi¢n chia chidu siu ren ra nhiéu lan
cit, thuomg sit dung hai cdch tién dao la tién dao hudng kinh va tién dao
nghiéng (h. 10.1 a, b).

Hinh 10.1. Ti¢n bing dao tién ren
a) Tidn dao hirgng kinh; b). Ti¢én dao nghiéng.
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Hinh 10.2. G4 dit duo khi 1ién ren
Khi ti€n dao huéng kinh viéc thoat nhiét, thodt phoi khé nén niing suat
‘thdp hon so véi ti€n dao nghiéng. Tuy nhién khi ti€n dao nghiéng, & lin cat
cudi cung nén ti€n dao huéng kinh dé dim bio 16t hon d6 nhin béng bé
miit ren. Tién ren ¢é thé gia ¢ong duge ren ngoai (h. 10.2), hoic tién ren
trong (h. 1G.3).

D10

) b)

Hinh 10.3. Tién ren trong

74 7
N ) E—
»; ‘g‘fﬁ?ﬁﬁ -
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a) Ren thong; by Ren Khong thong,

Nhin chung, khi tién ren do thoilt phoi va thodt nhiét kém nén ché do ciut
bi han ché&. DéE tién ren phai ndi xich tién ren nén ¢ hanh trinh lbi dao ra, dao
khong cit vi vay tién ren trén mdy tién cho niing sudt thip v nhat la khi tién
ren trong 16 nho, budc 1én, do ciing vimg cua truc dao yéu.

Khi ti¢n ren nhiéu ddu moi; lic chuyén sang dau méi khac, can diéu
chinh dao vao ding vi tri, khi dé ¢hi 1iét duoc tach khoi xich tién ren vi quay
mot gée tuong Gng so vdi s6 diu moi ren.

Vi du: Khi gia c6ng ren hai diu mdi, lic quay dé kiém tra xem truc chinh
géd dat chi tiét da quay ding goc 180° chua, ngudi ti ¢6 thé vach ddu vi i wen
bdnh rang thay th€ ¢ phia doi dién, néu binh ring a 1a mot s& chan (h. 10.4).

Téch r&i hai bidnh rang an khdp a vi b cia xich tién ren trén chac dadu
ngua, sau dé quay truc chinh cho dé&n khi vach diu phia d6i di¢n cia bdinh
ring a vao diing vi tri an khdp vd6i banh rang b thi néi xich truyén dong cho
banh rang a an khdp véi banh ring b. Cich nay chi 4p dung khi s6 ring cia
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binh rang thay th€ c6 thé chia hét cho s6 diu méi ren cin thue hién. Mot
cach khidc khi ti¢n hanh tién ren nhidu diu méi 13 sir dung vach chia d6 trén
mat bich lip phia ddu tryuc chinh (h. 10.5). '

Vach dau

Hinh 10.4. Binh diu vi tei an khap
khi tién ren hai ddu moi

Y
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Hinh 10.5. Mac bich chia do khi gin cong ren nhidu diu mai

by Tién ren bdng dao réing lice .
Tién ren ¢6 the thirc hién bing dao tién ren dang ring luge (h. 10.6).

Dao rang luge duwge coi nhu gém nhiéu dao tién ren don cé chidu cao
tang dan, dé trong mot lin chay ren cé thé gia cong du chiéu siu ren, dim
bdo ning sudt cao. Gia cong ren béng duo rang luoc chi ding khi cat ren
théng sudt.
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Hinh 10.6. So db ticn ren bing dao ring lwoc.

c} Gia céng ren bc?ng ban ren, ta ré

La pheong phip gia cong ren cho nang sudt thap. Bin ren ding dé cit
ren trén truc, téc do cit cha ban ren tir 2 = 4 m/ph, thudng chi 4p dung khi
chay ren bing tay, buéce ren nhd.

Khi diing ban ren cit ren ngoai, ¢é ren cuo déu, tam ban ren phai tring
vl 1am chi ti¢t cdn cit ren. Thong thudng dudng kinh doan cit ren cin tien
nho hon tir 0,08+0,2 mm tuy theo budc ren dé trinh bign dang khi ciit ren.

b)

Hinh 10.7. Biin ren

Gia cong ren trong 16 bang taro thudng dugc sir dung trong san xuat hang
loat khi gia cong ren 16 ¢6 dudng kinh vira va nho. B6 chinh xdc ctia ren phu
thudc vao chit lugng tars. Taré dugc mai ren thudng dung khi tard mdy trén
mdy khoan hodc mdy tién, con 1a ro tay chi dung khi taré khéng duge mai
ren. D& tar6 mdy dugc an toln, ngudi ta sir dyng diu kep tar6 dac biet, no tur
ditng khi qua tai d€ trdnh giy 1a ro. _

Hinh 10.8 13 mot vi du vé biu kep taro chong qua tdi. Tard duge gd vao
- 16 vuong 4 cia biu kep. Momen xoin duwgc truyén tir truc chinh qua con 1, 1o
X0 5 duge chinh bing dai 8¢ 6 dé khi qui tai, 15 xo 5 bj nén lai, rang an khép
& mit ddu a duge nha ra va tare dimg lai trong khi truc [ viAn quay.
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Hinh 10.8. Biu kep ta-ré chong qud tii Hinl 109, Gia cong ren trén
f. Con; 2. Truc ndi ; 3. Bac ¢d viu ; i Ge bang ta ro diu cong

4. L6 vuong ; 3. Lo xo; 6. Dui dc.

Trong sin xudt hang loat 18n va hing khoi, ngudi ta ding mdy ciit ren ty
dong bing tard ddu cong (h. 10.9). Sau khi cit ren, dai 6¢ di qua chudi cong
clia tard réi mdi roi xuong thing chda. Cit ren biing 1aré may thudng ding
vGi t6c do ¢t thilp tir 2 + 12 m/ph.

d) Gia cong ren bang ddu cat ren

Thudng diing trong sin xuit hang loat, gia cong bing diu cit ren ¢6 thé
dung t6c do cit tuong ddi [6n 15 + 20 m/ph va cho nang sudlt cao hon hiin cdc
phuong phip trude (h. 10.10). Cic ludi cit ¢6 the Lip tiép tuyén (h. 10.10a)
va hudng kinh (h. 10.10b, c) so vdi chi tidt gia cong.

Hinh 1¢.164. Su dé bo i dao trong diu cdt ren

1. Duo; 2. Chi ti¢t gia cong
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Loai ddu cét ren c6 cdc dao Iip ti€p tuy&n thudng hay duge ding vi thoi
gian sif dung dai hon, nh¥ ¢6 thé mai sic dao lai nhiéu lin.

Hinh 10.11 gi6i thiéu két ciu cde diu cit fen dao 1ap ti€p tuyén a, dao
l4p hudng kinh b va dao dang dix c. Ddu cit ren thudng dugc ding trén cic
loai mdy tién van nang, may rovonve va may tién ty dong.

Cdc luti dao c6 thé md ra wr dong bing ca ciu 16 xo, didu dé cho phép
sau khi cdt ren dao ¢6 thé lai nhanh vé vi tri ban diu.

Hinh 10.11. Két ciu

cic diu ¢t ren

e} Tién ren cao 16c

D¢ ti¢n ren cao t6¢, ngudi ta diing mot diu cil ren dic biét lip trén cdc
mdy tién van nang hoic mdy chuyén ding, Nguyén 1y cit ren ngodlli va ren
trong dugc trinh bdy trong (h. 10.12). Khi chi tiét quay, diu dao ngoij
chuyén dong quay sinh ra van t6c¢ cat, dong thoi con cd chuyén dong (ién dao
doc nha mot vit me truyén dong.

Dau ti¢n ren cao t6c thudng 1ap 4 + 6 dao v lip léch tam so véi tam chi
tiet. Khi quay, mdi ludi dao hét di mot luong du hinh vong cung, chiéu sau

khong qua 0,1 + 0,15 mm. Dau ren cao t6c ¢ thé ding van t6c ¢t 1én vi cie
dao cit khong lien tuc nén thodt phoi vit thoidt nhigt t6t, néu dung dao thép

gio v = 80 + 100 mm/ph, con diing dao manh hop Kim cing van tac ¢ thé i

300 m/ph vi vay ning sudt khi cii ren it cao.

Ch i ga
cing

Qi S30 ria
mil dag

D gaw

Chi gz ga D i dao
cling

Hinh 10.12. So d8 ¢it ren cao 16¢
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Vi diing van tdc ¢t cao, nhiét cit 16n nén dung dich tron ngudi duge tusi
lién tuc lén mat gia cong va dung cy. Diu dao trude khi dua vao gia cong
duge can bing dong dé qud trinh 1am viéc duge ém khong gay rung dong.

2. Phay ren

Phay ren 1a phuong phdp gia cong ren trong va ren ngodi dat dé chinh
xdc vi nang sudt cao. Phay ren ding gia-cong ren trong sin xuit hing loat
trén may phay ren chuyén dung. Phay ren duge chia ra lam hai phuong phip:

7
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a) b)
Hinh 10.13. Phay ren ngdn
a) Phay ren ngodi; b) Ren trong.

a) Phay doan ren ngdn

Doan ren ngin khi chiéu dai doun ren khong vuot qud 2 - 3 lin dudng
kinh ren. So dé gia cong ren ngan dugc thé hién trong hinh 10.13. Cic
chuyén dong khi gia cong ren bao gém chuyén dong cit do dao phay thuc
hién khi quay, chuyén dong quay cla chi tiét, chuyén dong tién dao doc de
tao budc ren nhd mot vit me truyén dong va chuyén dong tién dao ngang dé
gia cong hét chidu sau ren. ‘

Dao phay d€ cét ren la dao phay ring lugc tuong duong vdi nhi¢u dao
phay dia don ghép lai. Chiéu dai dao dai hon chi¢u dai cin céit ren tir 2+3
budc ren.

Van t6c cit khi phay ren kha 1dn tir 50+60m/ph, do dé niing sudt phay ren cao.
b} Phay ren cé chiéu dai lon:

Phuong phip nay cé thé ding phay ren ngoai hodc ren trong (h. 10.14),
dang ren thang, vudng va rang cua c6 chiéu dai I6n. Dao phay la dao phay
dia dinh hinh.

So v6i phuong phap tién ren, phay ren cho ning sudt rit cao nhung phai ding -
dao va mdy chuyén diing, vi the phay ren chi diing trong san xudt hang loat.
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Hinh 1¢.14. Phay ren ¢6 chidu did ion
a) Ren ngodi ; b) Ren vong.
3. Cdun ren
Cén ren ta phuong phédp gia cong ren bing bi¢n dang déo kim loai, nh&
dd ren c6 thé dat co tinh t51, 1udi bén cla ren cao.

C6 phiéu phuong phap edn ren (h. 10.15): cin ren bing ban cdn phiing (h. a);
bang 2 qua cin (h.b); ban cdn hinh vong cung (h.c); biang 3 qua cdn (h. d).

Hinh 10.15. Cic so dd cin ren

Bin cdn ren phing gém mot ban cin ¢6 dinh va mét ban cin di dong,
rén ban cdn duge tao ra cdc rinh véi géc nghiéng ven twong dng vai ren cin
gia cong.

Khi cdn ren bing hai qua cdn, ¢hi tiét duge dd trén thanh d& sao cho tam chi
tiét thdp hon tam qua can khodng 0,2mm. Qua cdn A quay tron irén true ¢6 dinh,
- qua cdn B duge didn dong quay va c6 thé ra vio dé€ diéu chinh khj gia cong.

Van t6¢ cdn : v = 16m/ph, ¢6 thé cin ren ¢6 bude ren tir 0,7=5 mm.
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Cdn ren bang ba qui can cho d6 chinh xdc v nang suit cao. Cdn ren
bang ban cin hinh vong cung thudng diing khi cdn ren tr dong ¢ nang sudt
rit cao (20000+25000 buldng/gid), song do chinh x4c dang ren khong cao.

4. Mai ren-

Mai ren diung dé gia cong tinh ren ¢ yéu ciu do chinh xdc cuo va gia
cong b¢ mit ren dd qua nhi¢t luyen.

Ren ¢6 bude p 22mm thuding duge gia cong tao hinh ren trude khi nhigt
luyén, dé lai lugng du cho mai ren 1ir 0,1+0,3mm tuy theo budc ren, con ren
¢6 bude p < 2mm thudng mii ren truc ti€p trén truc tron s& ¢6 higu qua kinh
t¢ cao hon. '

Vé ban chat cong ngheé, phuong phip mai ren twong 1y nhu phuong phip
mal noi chung. Dd mai ren ¢6 thé 11 dd mai don dinh hinh (h. 10. 16a) hodc dang

rang luge ¢h. 10.16b).
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I ) b)
Hinh 10.16. Mii ren
ay Mii rcn.b'fmg di don; b)) Mai ren da dung ring luoe,

Mai ren dugc thye hién trén mdy mai ren, khi mij thudmg chia ra cic
budc mai thé va mai tinh. Trong qud trinh mai ren, di mai dinh hinh dugc
sta dd tr déng trén may. D4 mai ren dugc chon khi mii ren tuy theo gia cong
tho hay tinh, véi chi tiét da nhieét luy¢n hay chua qua nhier fuyén,

Mai ren bang d4 don dinh hinh dat do chinh xdc cao. Do chinh xic duong
kinh trung binh dat £0,002 mm, do chinh xdc budc ren 10,008 mm/ 100 mm
chiéu dai, sai s6 géc £ 5°.

10.3. KIEM TRA REN

Kiém tra ren tuy theo yéu cdu kiém tra rieng ré timg théng 56 hoic kiém
tra téng hgp cling mot kic nhidu théng s& cla ren.

Phuong phdp ki€m tra rieng r& Ling thong s cua ren thudng ding khi
kiém tra calip ren, ren dung cu cit, ren dung cu do va nhiing chi tict ¢6 cap
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chinh xdc cao. Phuong phap kiém tra 18ng hop duoc dung cho dang sdn xuat
hang loat va thudng ding nhitng calip ren gidi han dé do.

Thong thudmg ren duge xdc dinh bai 5 théng s6 ¢o bin sau:
+ Dudng kinh ngoaid ;

+ Duang kinh trong d, ;

+ Dudng kinh trung binh ds;

+ Butcren S

+ Géc nira profin ren o va .

Trong cdc thong s§ d6, dudng kinh trung binh, géc nira profin vl birde
ren la quan trong hon ca.

B¢ do dudng kinh trung binh ciia ren c6 thé ip dung phuong phip quang
hoc hodc-phuung phip co khi. Mot trong nhing phuong phip co khi thong
dung nhat dé¢ do dudng kinh trung binh cia ren la phuong pldp do dung 3
que do ren. Cdc que do ren duge ché tao theo tung bo, gém 3 chide ¢ dudng
kinh twong tng véi cdc budce ren tiéu chuin trong vi ngoai vdi sai léch kich
thude dudng kinh va hinh ding hinh hoc khong qud = 0,5um. Khi do, hai
que do dugc dat & hai ranh ren k& tiép
nhau, mot que do duge dat & rinh ren
déi dién (h. 10.17). Viéc do dudmg kinh . r
trung binh cha ren tré thanh phép do
gidn ti€p qua kich thude M bing nhiing
dung cy.do chiéu dai thich hgp tuy theo : 3 $ =
d¢ chinh xdc yéu cdu.

Néu do ren he mét véi que do phir 7
hgp véi bude ren thi dudng kinh trung

binh'd, s& d 1 sau:
inh d; s& duge tinh nhu sau Hinh 10.17. Do dudmg kinh trung bink

d2 =M - 0.86603.S - A, +A, clu ren ding 3 que do

. trong d6: A - sai s6 do vj tri nghiéng cla que do; A,- sai 88 do nén &p
que do.

Dudng kinh que do phu hop nhit dugce tinh nhy sau:
d, = %.cos o

trong d6 : « 1a géc nira profin ren .

Po bude ren S : ¢é nhidu dung cu dé do kiém budc ren nhu dudng ren,
dung cu do chuyén dung, dung cu do quang hoc. Po bing dudng ren 1 cdch
do don gidn nhat déi véi céc loai ren thong thudng trong cdc xudng san xuit.
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Po géc nlta profin ren: Phuong phdp thong dung nhat d€ do géc nira
profin ren 13 so sdnh vdi duBng va nhin khe sdng. Phuong phdp nay duge
ding nhiéu khi tién ren va yéu cdu chinh xdc thip. Muén do géc chinh xéc
ngudi ta do trén mdy do chuyén dung bing phwong phéip do quang hoc.

CAU HO1t ON TAP CHUGNG 10

1. Néu dac diém, khi ning cong nghé va pham vi sir dung clia cdc phuong phdp
gia cong ren (tién ren bing dao tién don, dao rang lugce, ddu cit ren, phay ren, cdn
ren, mai ren).

2. So sanh cdc phuong phdp gia cong ren dé c6 thé van dung khi gia cong rén
trén mot chi tiét cu thé.

3. Néu cic phuong phédp kiém tra ren.



Chuong 11
CAC PHUGNG PHAP GIA CONG RANG

11.1. KHAI NIEM, PHAN LOAI VA CAC YEU CAU K¥ THUAT

Banh rang néi chung 1 nhitng chi ti€l ding dé truyén luc vi truyén:
chuyén déng gifta cdc truc, co cdu trong cidc may khic nhau.

Theo dang truyén ddng, cdc chi ti€t dang bdnh rang cé thé chia thanh cdc
loai: .
+ Banh ring hinh try ding dé truyén déng gilta cdc truc song song,
gém: banh ring try, ring thing va rang nghiéng.

-+ Bénh rang c6n ding dé€ truyén dong gilta hai truc khong song song,
thudng 12 hai truc vudng géc nhau, bao gém banh rang c6n rang thing, ring
nghiéng va rang xodn.

+ Banh vit dn khop véi truc vit ding dé uuyén dong giita hai truc vudng
gdc b ty s6 truyén 16n.

+ Thanh ring in khép véi banh ring 13 chi tiét dung dé truyén cir
chuyén dong quay sang chuyén dong tinh ti€n hojc ngugce lai.

Duya theo kiéu #n khép c6 céc loai bénh rang in khép trong va an khép ngoai.

Duya theo hinh dang kich thudc ¢é cdc loai banh rang lién truc, bdnh ring
€6 16 vdi cdce kich thuée 16n, trung binh va nhé.

Vé d¢ chinh xdc, tuy theo cong dung ma banh ring cé do chinh xdc khic
nhau. Theo tiéu chudn Nha nudc (TCVN), banh rang dugc chia thanh 12 cip
chinh xdc, tir cip 1 (cdp cao nhit) dén cdp 12 (cdp thdp nhdt). Trong nganh
ch€ tao mdy diing nhiéu bénh ring tit cdp 1 dén cip 4 va cip 5.

Trong TCVN ciling dura ra cdc chi titu danh gid do chinh xdc cha banh
rang, bao gém:

+ D¢ chinh xdc déng hoc: dinh gié sal léch vé€ géc quay truyén dong
xudt hién trong mét vong quay duge ddnh gid qua sai s budc vong va sai
léch khodng phdp tuyén chung.

+ D0 6n dinh khi lam viéc: ddnh gid mirc 46 ém khi 1am viéc do su thay
ddi t6c do quay qua sai lech budc co sd.
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+ Do chinh xdc ti€p xic: dinh gid muc do, dién ti€p xic cia hai mit
rang dn khép qua vét ti€p xic cla bién dang ring.

+ Do chinh xdc khe hd canh rang: ddnh gid muc ho gilta hai bién dang
ring & phia khong 1am viéc dé wanh hién twgng ket ring va d¢ chinh xac
truyén dong khi déo chiéu quay.

Théng thudng trén ban vé& ché tao, cdc thong s6 cong nghé cla banh rang
gém: 56 ring, moédun, géc an khdp, bién dang rang, géc nghiéng rang (banh
rang nghiéng), h¢ s6 dich chinh, chiéu cao rang, bé day rang, chiéu dai
khodng phdp tuyén chung, d6 citng cla banh rang (yéu cdu vé nhiét luyén
né&u cin)...

Médun (m) theo tiéu chudn gém: 1; 1,25; 1,5;1,75;2 ;22525
2,75:3:3.5:4:45:5:5,5;6;7,;8:9:10;11:;12;14;16..

Bién dang rang dugc xdc dinh bdi bien dang clia thanh ring tiéu chuin:
- Gée an khdp: = 20°
- Chiéu cao dinh ring: a=m
. - Chiéu cao chén ring: b=a+c
- Khe h& chan rang: c=(0,2-03)m
. - Chiéu cao rang: h=a+b
- Budc ring: pP=mTm

Ngoii ra trén ban v& con dua ra cdc yéu cdu k¥ thuat khdc wy theo yéu
cdu va muc dich sl dung:

Véi banh ring ¢6 18: D6 chinh x4c kich thude va dung sai cha duofng kinh
16 c6 thé 16i cdp 7 (6), 4 nhdm cia 18 va bé mat ring, do khong dong tam cla
16 so véi dudng kinh ngoai, do khong vudng gée cla 16 so v6i mit dau.

Véi cdc banh rang lién tryc: Ngoai yeu cdu d¢ nhdm bé mat va do chiith
xdc kich thude, con yéu cdu vé do déng tam gitta dudng kinh vong chia cia
bénh ring so véi cdc ¢ tryc.

Vit ligu dé ché tao banh ring dugc chon tuy theo yéu cu sir dung. Céac
banh rang chiu tai trong 16n (6 10, mdy kéo...) thudng ch€ tao tir cdc loai
thép hogp kim coa crom, mang-gan, mélipden nhu 20X, 12XH3A,
18XI'T...sau khi thdm C, 16t dat do cing 58 - 62 HRC: cdc banh rang chiu
tai trung binh (diing trong may cong cu, mdy coéng tic...) thudng ché tao tUr
thép 40X, 45 va t6i cao tdn; cdc binh rang cdn truyén dong ém, tai trong nhd
(diing trong mdy dét, mdy in...) thudng ché€ tao tir nhya, phip...; cic banh
rang khong cdn do chinh xdc cao (mdy tudt lia, cic co ciu quay tay...) cé
thé dic tir gang.
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Phoi dé ch€ 1ao banh ring chiu (i 1én, banh rang ¢é chénh léch dudng
_kinh 16n, bdnh ring c6 kich thudc 16n, trong sdn xuit hang loat thudng duge
“r2n khuon, trong san xust hang loat nhd, phoi duge rén ty do. Cic banh ring

théng thudng duge ¢h& tao tir phoi cdn; banh ring gang duoc ché tao tir phoi
diic, v6i moédun Idn c6 thé dic thanh dang rang; cdc banh rang nhua duge ép
tir khuon. Hién tai ngudi ta con ché tao cdc banh riang tir gém, st tir kim loai
bét thieu két ... '

11.2. CAC PHUONG PHAP GIA CONG BANH RANG TRU

C6 hai phuong phdp gia cong rang: phuong phdp dinh hinh va phuong
phdp bao hinh. Viéc chon phuong phap gia cong rang phu thudc vio yéu cdu
k¥ thuat, do chinh xédc cla banh rang dé phl hgp véi chirc nang lam viéc, vao
san fugng va vao dién kién san xudt cla co so.

1. Gia cong rdng theo phuong phdp dinh hinh

1.1. Phay dinh hinh: Theo phuong phap nay chi tiét thudng dugc gé trén
ddu chia d§ van ning (h. 11.1), diing dao phay dia modun trén may phay nim
ngang dé ciit ting ranh rang, sau d6 ding co cdu phan do d€ quay chi tiét di
mét géc 360"/Z (Z: s& rang cha bdnh rang cin gia cong), dé phay rinh tiép
theo cho dé&n khi gia céng xong céc rinh rang (h. 11.2).

Hinh 11.1
a) Piu chia d6 van ning trén mdy phay: |. Diu chia dg; 2. U dong; 3. Ban gi
b) So dd dong ddu chia do van nang.



a) b}

" Hinh 11.2. Phay rang theo phuong phip dinh hink
a) Diing duo phay dia modun ; b) Ding dao phay ngén modun,
Phurong phdp phay dinh hinh c6 thé ding d¢ gia ¢ong banh rang nghieng,
bing cdch xoay ban mdy di mét géc tuong \ng véi goc nghiéng cia rang. Chi
ti€t duge g4 trén diu chia d¢ trén ban mdy, con ban may duge néi xich phay
ranh Xodn véi truc vit me ban dao doc (h. 11.3).

Hinh 11.3. Xoay bin midy khi phay ring nghi¢ng.

Phay rang theo phuong phép dinh hinh do bian dang ranh rang thay ddi
theo s§ ring, nén muén dat d6 chinh xdc, dao phai cé dang rinh rang tuong
ung, do dé véi banh rang ¢6 sO rang va médun khdc nhau, s6 dao phdi ché&
tao rdt nhiéu. D€ dam bao tinh kinh t€, dao phay modun chi sin xuit theo bo
8, 15 hodc 26 dao (bang 11.1). Méi dao dung dé phay banh rang v6i s6 rang
trong pham vi nhat dinh, vi vay gia cong theo phuong phdp nay do chinh x4c
dang ring thdp chi ding cho co ciu truyén dong cé téc dé khéng cao
(v<1,5m/s) vi cho nang suat thap,

149 .



Bang 11.1. Cic bo dao phay dia médun

BO 8 dao B 15 dao
Dao 56 S8 riang Duo 56 | S8 ring chi tig1 | Dao s8 S¢ rang chi tiét
chi tigt
1 12-13 | .12 5 26 - 29
2 14-16 112 13 3172 30 - 34
3 17-20 2 14 6 35-41
4 21-25 212 15- 16 6172 | . 42-54
5 26 - 34 3 17-18 7 55-79
6 35-54 3in 19-20 7i2 80- 134
7 55-134 4 21-22 812 135 v thunh riing
8 135 va thanh rang 412 23-25 -

D& nang cao ning sudt lao dong, gidm b6t chi phi khi ché tao dao phay
dia modun, khi gia cong cic banh ring cé s6 ring vd médun 16n, ngudi 1a
thudmg ti€n hanh theo hai giai doan: gia cong phd bing dao phay dia thong
thudng dang cung trbn cit bing nhidu dao (h. 11.4), sau do gia cong tinh
bing dao phay médun.

a)

Hinh 11.4. Gia cong phi biing dao phay dia.

a) Dao phay diu; b, ¢} So dé gia cong.
Luong du cia : . Duo s6 13 2. Dao s8 2; 3. Dao s§ 3.

Ngoai dao phay dia modun, ngudi ta con ding dac phay ngén modun dé
gia cong theo phuong phdp dinh hinh (h. 11.2 b). Dao phay ngén moédun
thudng ding gia cong rang ¢6 modun 16n (m>12mm).

1.2. Chuét dinh hinh: 1a phuong phdp gia cong rang cho ning sudt va do
chinh xdc cao, thudng dugc sl dung trong san xvat hang loat 16n va hang
khoi. Dao chudt duge ché tao cé bién dang nhu bién dang cha rdnh ring
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(h.11.5). C6 thé chu6t mot hoic nhiéu ranh ring cing mot ldc, tuy nhién
chudt todn bo cdc ranh chia binh rang thudng it ding vi két cdu dao phitc tap,
lyc cit khi chuét rat lén do cdc 1udi cit clia dao ¢6 lugng nang 4 VA ciing
tham gia vio cit.

Sau méi hanh trinh cila dao chuét, banh rang dugc quay di mot goéc nho
co ciu phéan do dé gia cong cung ring ti€p theo.

b

N

.—7

1 ™

Q

-
v

Hinh 11.5. Chudt dinh hinh bdnh ring.

2. Gia cdng rdang theo phuong phdp bao hinh

Gia cong ring theo phuong phap bao hinh dugc tién hanh theo nguyén ly
dn khép cua hai banh rang hoic moét banh rang vi mét thanh rang, trong dé
mét 12 dung cuy cdt con mot 14 chi tiét gia cong.

Cic phuong phdp gia cong ring theo nguyén 1y bao hinh gém:
2.1. Phay ldn rang

Phay lan rang 1a phwong phép gia cong ring theo nguyén 1y bao hinh cho
ning suat va do¢ chinh xdc cao. Dung cu la dao phay lan ring dang truc vit ¢6
bién dang than khai (h. 11.6), ¢6 cdc rinh thing géc véi dudng xodn vit dé
thoét phoi vi tao nén cic géc trude, géc sau cla ludi cit.

a) Gia cong bdnh rdng

D€ 13p lai nguyén 1y 4n khép cla hai binh rang thi chuyén dong quay
cita dao va chuyén dong quay clia chi tiét phai nim trong xich truyén dong
bao hinh. Khi phoi quay 1/z vong thi dao phay phéi quay 1/k vong (z: s6 ring
cua bdnh ring cin gia cong; k: s6 ddu mdi ctta dao phay lan rang). Khi gia
cong bdnh ring c6 s6 rang khdc nhau, ngudi ta tinh todn va thay déi xich bao
hinh nho¢ cdc banh rang thay th€ cia may.

Phay ring theo phuong phép nay dugc ti€n hanh trén mdy phay ring
chuyén ding. Trong qua trinh cét, theo nguyén 1y an khdp, dao quay va cét
lién tuc tat cd cdc rang cha chi ti€l. Ngoai ra dao phay lin rang con cé
chuvén dong tinh ti€n doc truc cla phoi dé cit hét chidu diy ciia banh rang,
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chuyén dong ti€n dao hudng kinh & dat chiéu sau rang. Gia cong bang dao
phay lan rang twong ty nhu phay bing dao phay tru cé thé phay nghich hoic
phay thuan.

O
i)
3.5 3 as 30°
o T \
® I\ur\ur\ AT w
| .-"// A
242 o) |t S W o
i i)
b, v
/

Hinh 11.6. Dao phay ian ring

Khi phay banh ring thing, truc cia dao phai quay so vdi truc cla chi tiét
gia cong mot géc bing géc nang O clia dudng xodn vit trén truc chia cia dao,
Hudng nghiéng tuy thudc hudng nghiéng trii hay phai clia rang dao (h. 11.7).

Khi phay bénh rang nghiéng, tryc ciia dao phai quay mét géc w so vdi
mit ddu chi ti€t d€ tao nén mot géc nghieng Bo cla rang chi ti€t cdn gia
cong, vay: .

= BO +0

Bo: g6c nghiéng trén vong chia ciia ring cén gia cong;

B: g6c nang & vong chia clia dao. ‘ '

Trong dé dau (-) diing khi dao va chi i€t c6 ciing chiéu nghiéng va dau
(+) dung khi dao va chi tiét nguge chiéu nghieng (h. 11.7).

Vi hudng ti€n dao doc (sd) song song vdi dudmg tdm chi ti€t banh rang
gia cong nén khi phay banh rang nghiéng, liic ti€n dao doc, chi ti€t phai ¢
chuyén dong quay bd sung dé hudng cia rang dao tring v6i huéng clia rang
gia cong. Chuyén dong nay dugc thuc hién nhd bo truyén vi sai da dugc thiét
k€ trong xich truyén dong cia mdy phay lan ring.

Phay lan rang 13 phuong phép cét rang ¢6 tinh van ning, d6 chinh xac
dang rang va nang sudt cao. Tuy nhién phuong phdp nay phéi gia cong trén
mdy chuyén diing, dao phay ché tao phiic tap, gid thanh cao.
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5§ SR piAe i "Dav phay A
T Chi tiét gia cong Hn ring Su do g4 dat
a Ring thing Duo nghigng 'Bf il I
b Ring thing Duo nghiéng il [} 3]
trii
Dao nghiéng $ 123
phdi
c Ring
nghiéng phii
b
=
Dao nghigng
trdi
Dao nghiéng
phii
Ring
d nghi¢ng trdi
T
Duo nghieng =
trii

Hinh 11.7. Géc nghigng ciu dao phay lin rang khi gia cong cic loai bénh ring tru
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b) Gia cong bdnh vit

Ngoai gia cong bdnh ring, trén mdy phay lan rang chuyen dung con
ding dao phay lan dang truc vit d€ gia cong duge banh vit theo hai phuong
phép: ti€n dao hudng kinh v tién dao ti€p tuyén.

Phuong phdp tién dao huong kinl: Ngoai chuyén dong quay an khép

theo xich bao hinh giita dao va chi ti€t, con ¢6 chuyén dong tign dao hudng
kinh cita banh vit vé phia dao (h. 11.8).

Hinh 11.8. Gia cdng bdnh vit theo Hinh 11.9. Gia céng biinh vit theo
phuong phip ti€n dao hudng kinh phuong phdp ti€n dao Liép tuyén

Gia cong theo phuong phdp nay cho ndng suit cao, tuy nhién ring bdanh
vit & dinh thudng bi cit lem, nh4t 12 véi banh vit ¢6 géc nghiéng (¢ > 6°).

Phuong phdp tién dao huong tiép tuyén (h. 11.9) : dao phay ngoai chuyén
dong quay con ¢6 chuyén dong (i&n dao ti€p tuyén véi banh vit, vi thé ban mdy
cén phdi thuc hign thém chuyén dong quay nhd bo truyén vi sai dé bu luong
dich chuyén ti€p tuyén, bio ddm nguyén 1y an khdp giifa dao va chi tiét.

Phuong phép ti€n dao ti€p tuyén gia cong binh vit cé thé dat do chinh
Xéc cao nhung nang sudt thip hon so véi phuong phdp tién dao hudng kinh.
V1 th€ trong sdn xudt hang loat 16n thudng phéi hop hai phwong phdp trén:
khi gia cong thé diing phuong phdp tién dao huéng kinh; gia cong tinh dung
phuong phédp tién dao tiép tuyén.

Dao phay lin binh vit ¢é dudng kinh tuong ting véi truc vit nén thudng
¢6 géc hét lung nho d€ khi mai sdc mat trude dao, kich thude dao thay déi it,
bdo dam d¢ chinh x4c cla bo truyén truc vit-bénh vit, vi thé né ch1 diing cho
san xudt hang loat.

Trong thuc t&€ khi khéng cé dao phay lan banh vit, ¢6 thé dung dao phay
lan bdnh ring d€ gia cong bdnh vit. Do dao phay lin rang c6 dudng kinh 1én
nén sai s6 gia cong ldn khé bao ddm d6 chinh xdc bé truyén banh vit-truc vit.
Vi the trong san xudt don chi€c, loat nhod, dé dam biao do chinh x4c cla bo
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truyén va hiéu qua kinh ¢, ngudi ta thudmg sl dung dao quay l4p lén true dao
cla may phay lan rang chuyén ding (h. 11.10). Trén truc dao cé lap 1 + 3
dao theo géec nang clia truc vit va gia cong-banh vit theo phuong phép tién
dao ti€p tuyén. Dao dugc quay trong xich bao hinh &n khép véi chi ti&t theo
ty s6 truyén, ngodi ra con c¢é thém chuyén dong tinh tign theo hudng ti€p
tuyén. Phuong phédp nay cho nang sust thap.

Hinh 11.10. Gia cong bénh vit bing dao quay

2.2. Xoc rdng

Xoc rang 1a mot phuong phdp cdt ring bao hinh thyc hién bang dao ¢6 dang
banh ring hoic dao dang thanh rang (dao rang luge) trén mdy xoc ring chuyén
diing. Xoc rang ¢6 thé gia cOng rang trong, ring ngodi, cung rang, banh rang bac,
then hoa ngoai va trong c6 chiéu dai ngn, ring mit ddu (h. 11.11)...

lIlIIHlIIIIIIII

g

f

Hinh 11.11. Xoc bao hinh ciic dang bé mit

1) Xgc rang wong; b} Xoc ring ngodi; c) Xoc cung ring; d) Xoc ring ting; ¢) Xoc then hoa
ngodi; f) Xoc then hoa trong; g) Xoc ring con ;
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a} Xoc :‘dng; bdng dao xoc dang bdnh rdng

Theor phuong phép nay, né lap lai chuyén déng an khép cha hai banh
rang trong 46 mot la chj tigt gia coéng, mét 1a dao. Dao Xoc rang, thuc chat la
mot banh rang (dang dia, dang bit, dang banh rang lién tryc chuoi con) ma
mat ddu duge tao thanh mat trude (géc trudc) va mat bén tao thanh mat sau
(g6c sau) cha cdc ludi cit.

Chuyén dong quay cia dao va cia chi ti€t phai theo ty s& truyén trong
Xich truyén dong bao hinh:

N /ng = Zyl Z
Trong d6: n_; ny: $6 vonz qua ciia chi i€t va cla dao Xoc;
g ;L d g T
Z Zg: 56 ring cha chi ti€t va cia dao.

Ngodi ra con chuyén dong lén Xudng cia diu dao (s6 hanh trinh Kép /
phdc) d€ gia cong hét bé rong cla binh rang. Chuyén dong tién dao hudng
kinh dé gia cdng dat chiéu cao ring, dac bi¢t ¢6 chuyén dong nhudng dao 13
khi dao di lén khong cit, thi chi tidt gia cong dugc dich lui ra dé wréanh ma sit
vao mat sau 1am mén dao (h. 11.12). Chuyén dong nay dugc thyc hién bdij co
cdu cam trén mdy xoc ring. :

Khi ti¢n dao hudng kinh d€ dat chidu sau cat, khong thé tién ngay mot lic het
chiéu sau ranh rang ma phai tién tr tir trong khi chi tiét vin quay mot cung tuong
ing véi thed gian tién dao, sau d6 chi tiet lai phai quay ti€p it nhat 13 mot vong dé
dao- cit hét chiéu cao
rang trén ca vong ring,
viec niy duge thyc hién
v dong nhd co cidu cam
lip trén mdy. Trén may
€6 cdc loai cam cho phép
ti€n dao mot ldn véi
moédun  binh riang nhd
m =1+2mm, cam tién
dao  hai lan  véi

m =2,25+4mm, cam tién
dao ba Ian v6i m > 4mm,
s0 ldn tign dao 1 s6 vong
ma phoi quay khi tién vao
dé bdo dam do chinh x4c
va do nhin béng bé mic :
ring. Hinh 11.12. Xoc rang buo hinh
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Xoc rang la phuong phdp gia cong
rang dat do chinh Xxdc cao vi dao dé ché&
tao chinh xde¢, nhung nang suit khong
cao do cit khong lién tuc. Xoc rang ciing
12 phuong phap duy nhdt ¢6 thé gia cong
duge cdc badnh rang nhiéu bac ma khoang
céich giira cdc bac nhd, bdnh rang chir V,
banh rang trong.

Khi cit binh riang trong dé€ trdnh
hién twong cit lem dinh rang do chénh
léch gilta sO rang chi tiét va s rang dao
khong 16n nén khi dao ti€n sau vao cat,
dinh rang chi tét d& bi c¢it lem. Diéu
kién dé khong bi cit lem duge xdc dinh
qua dé thi hodc tinh todn va cd lién quan
dén s ring cla dao, sO ring cla chi tiét
v mitc 46 dich chinh.

Xoc rang thong thudng ding dé gia
“cong cdc banh ring thing. Tuy nhién,
ciing c6 thé xgc duge banh ring nghiéng,
khi d6 dao ciing ¢é rang nghiéng va khi
di xudng cit dao nhan thém chuyén dong
quay phu nhd bac din nghiéng twong Ung
(h. 11.13).

Xoc ring cé thé gia cong duge banh
rang ¢hr V (h. 11.14) khi gia cong trén
miy chuyén diing ¢6 hai dao xoc, ca hai
dao 2 cing dich chuyén vé phia bén phii,
phia bén trdi va quay trong xich an khép
v&i chuyén dong quay cha chi tigt 1.

b} Xoc rang bdng dao xoc rdng
dang rang lwgc:

Xoc rang bing dao dang ring
lvge duge thuc hién bing cich lap
lai sy an khdp gilta binh rang cén
gia cong va thanh ring - dao xoc
dang rang luge. Chuyén dong bao
hinh dugc thyc hién bing cich:
binh ring gia cong gd trén ban

1. Dao xoc :

Hinh 11.13. So d6 xoc binh ring
nghiéng

a), b) Buac ¢6 riinh nghiéng; ¢) So dd
xoc rang nghid¢ng

Hinh 11.14. Su dd xoc binh ring chir V
biing hui dao xoc

1. Banh rang gia cong; 2. Duo xoc.
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Hinh 11.15. So dé xoc ring biing duo xoc

ring dang ring luge
2. Chi ti¢t gia cong.
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may, khi bdnh rang quay, ban miy mang binh rang ciing dich chuyén doc
theo phuong céia dao xoc riang luge nhuy trong qui trinh an khép. Dao xoc
thyc hién chuyén déong cit (V1). Dung cu c6 dang thanh rang dugc ché tao
véi géc do tuong ing cla ludi cit (h. 11.15).

Dao xoc rang dang rang lugc d& ché tao chinh xdc, song mdy gia cong vé
mat dong hoc rdt phic tap, nang suat khéng cao do van iS¢, quin tinh cia
hanh trinh ddu dao.

11.3. VE DPAU RANG

Ve dau rang duge thuc hién sau khi gia cong rang, dung cho nhitng banh
rang cdn di truot, dé ra vio an khép khong bi va dap gay nit mé ddu riing.

-—
—-

# e

d}

Hinh 11.16. Cic dung ve ddu rang
a) Vé tron b, ¢) Vit nhon;  d) So d6 vé diu rang.

Ddu rang ¢6 thé dugc ve trdn hay vit nhon (h. 11.16). Vé ddu ring cé thé
ding dao phay ngén, dao phay chuyén diing (dang 6ng, dia dinh hinh). Vé
diu ring dugc thuc hién trén mdy chuyén ding: dao gd duge dat vuodng géc
vOi dudng tam chi ti€t, khi cit, dao ¢6 chuyén dong theo mot cung tron cit tir
canh bén nay sang canh bén kia clia mot ddu rang, con banh rang thi ditng

yén. Cit xong mot rang, dao nang lén, sau khi phan d§, dao trd lai dé cit
rang ti€p theo.

Hinh 11.17. Ve ddu ring bing duo chuyén ding
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D¢ ning cao ning suit, ngudi ta cét lien tuc theo phuong phdp bao hinh
ding dao chuyén ding, khi cat ca chi tiét va dao déu chuyén dong theo xich
truyén dong bao hinh. Qu¥ dao twong déi clia dao so vdi chi i€t Ia theo dudng
cong epixicloit (h. 11.17), ddu ring gia céng sau khi vé dugc vt nhon.

11.4. CAC PHUONG PHAP GIA CONG TINH RANG

1. Chay ra bdnh rdng
" Chay ra binh ring duge thuc hién bang cach cho banh rang gia cong chua

nhiét luyén B quay an khdp véi banh rang miu di duge t6i cing (A, A 5, Aj)
(h. 11.18a). Trong qud trinh gia c6ng, nh& ¢é 4p lyc cla banh rang mau lén
banh rang gia cong nén bé mat rang cha banh rang gia cong dugc nén va ép
phing, ting d6 ciing vd do chinh xdc. Dé chay ra déu cin phai quay theo hai
chiéu véi s6 vong quay giéng nhau tir 5 - 25 vdng, 4p luc p = 5 - 10 kG/cm®.
Khi chay ra c6 thé cho thém ddu d€ trianh bién dang nhiét.

V&t banh ring did qua nhigt luyén, ngudi ta cho thém bt nghién vio gilta
cac banh rang, Khi d6 cdc banh ring (A}, A 5 Aj) dugc 1am tir gang (h. 11.18 b),
banh ring gia céng B thyc hién chuyén dong 1én xudng theo hudng 2, cdn cic -
banh rang gang khi quay, duge gd nghiéng mot géc (~10") so v6i tam chi ti€t gia
cong B. .

Ngoai nghién banh ring cdn ding phuong phip khon banh ring, trong dé6
bdnh ring dung cu duge lam tir vat liéu ¢6 tinh cir nhe d4 mai an khép véi
binh riang gia coOng, tuvong tu nhu phwong phip ca ring.

B
N
IR >

b)

Hinh 11.18. So d3 chay rd binh ring
a) Chay ri biinh ring ; b} Nghién banh rang.

2. Cardng

Ca rang 1a mdt phuong phdp gia cong tinh cdc banh rang cé do cung
khéng cao (banh ring chua qua t6i). Ca ring ¢6 thé gia cong duogc banh rang
thing, ring nghiéng, ring trong hodc ring ngodi.

159



- Dao ca rang c6 hai loai: loai bdnh rang va thanh rang. Trén mat rang clia dao
dugc tao thanh cdc rinh (h. 11.19) ¢é bé rong 0,75 mm, chiéu sau (0,6 +1 mm)
dé tao ra cic canh sic 1am lugi cit.

Ca rang bing dao ci dang bdnh ring duoc sit dung phé bién vi ¢é thé ca
duge nhiéu loai banh riang ¢6 kich thude khdc nhau, ca duge ring trong, ring
ngoai. Dé cit got bé miit rahg, truc cha dao ca vi truc cha chi tiét gia cong
phai dat chéo nhau mét géc ¢, = 5 - 15 ° nho vay hién tugng trugt tuong déi
khong chi xay ra theo bién dang ma theo ca huéng rang. Chinh thanh phéan
van t6c trugt theo hudng rang, 1am cho cic ludi cit trén dao ci cao Ién bé
mat chi tiét mot 16p phoi mong. Lugng du cho ca rang thuong < 0,15 mm.

Khi gia cong trén mdy ca ring, dac nhan chuyén dong quay tir dong co,
con chi ti€t quay trén hai miii tam (h. 11.19 b). D€ ca dugc ca hai phia cha
canh rang, dao ¢i rang phai déi chiéu quay khi gia cong, ngoai ra chi tiét con

¢6 chuyén dong ti€n dao t, dé gia cong hét chiéu dai canh ring.

-t

Dao ca rang

Chi tigt

A
=< 2! :E L

1 4 l . / \ 9,
- | t, % Trge .
‘ H Uaoc:%

£

0
2 \D) ~. Truc chi tiét
]

I

W
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.

b}

Hinh 11.19. Dao ci ring va so d8 i rang
a)Dao caring ;  b) So dd ¢ ring

1. Duo ci rang; 2. Chi tict gia cong
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Phurong phép ti€n dao dé ca rang c6 anh hudng 1on dén nang suat va chat
lugng gia cong. Tuy theo hudng ti€n dao ¢ thé ¢6 cic phuong phap c2 rang
nhu sau:

‘ + Ca song song: theo phwong phip nay banh ring thyc hign chuyén dong
tién dao song song doc theo tryc ctia né (h. 11.19b). Sau méi hanh trinh,
binh rang c6 chay dao hudng kinh t6i daoca.

+ Ca chéo: 12 phuong phdp ci rang khi tién dao theo hudng chéo tao
thinh mot géc so vdi truc cha banh ring gia cong. Ci chéo ¢ uu di€m so véi
ca song song la chiéu dai hanh trinh lam viéc gidm, dao ci tiép xic déu vdi
chi ti€t nén tudi bén cha dao ca cao hon. _

+ Ca ti€p tuy&n: 1a phuong phdp ca rang khi tién dao theo huéng vuong
goc vdi tryc cla banh rang. Phuong phdp nay ding dé gia cbng bdnh ring co
bé réng nho hon chiéu rong dao ch.

Tac do cit khi ca rang thudng chon 70 - 100 m/ph, lugng tién dao chon
tr 0,2 - 0,5 mm/vong.

Ca riang dé sira nhitng sai s6 vé hinh ddng va nang cao d6 nhin béng bé
mat rang. Ca ring chi hiéu qua cho cdc binh rang ¢6 modun: m =2 + 6 mm.
Binh rang sau khi ca ring ¢6 thé dat Ra = 0,63 +0,16.

3. Mai rdng

Mai ring 1a phuong phdp gia cong tinh binh ring, ¢6 thé dat cdp chinh
Xdc cao (cdp 4+6), do nhim mjt ring Ra = 1,25+0,16. Thudng diing phuong
phip nay d€ gia cong cdc binh ring c6 yéu cdu vé chat luong va d¢ cing cao
{banh rang sau khi t6i). Mdy mai rang cé ciu tao phifc tap, ning suft thap va
gid thanh cao nén chi sir ding khi hét sic cn thiét.

C6 hai phuong phdp mai: mai dinh hinh va mai bao hmh
a} Mai ring theo phuong phdp dinh hinh:

Theo phuong phip ndy d4 c6 bién dang cla
rinh rang cdn gia cong (h.11.20). Mai dinh hinh, .
di mai modn nhanh, mén khong déu do dé phai s d.
thuong xuyén sura d4, vi vy khé dam bdo duge do
chinh xdc va nang suat cao.

Khi mai rang theo phuong phédp dinh hinh, cdc
chuyén dong gia cong twong ty nhu khi phay ring
dinh hinh, bao gém: chuyén dong quay cla di
mii, chuyén dong tién dao doc d€ gia cong sudt
chiéu day rang. Sau khi mai xong mot canh rang, Hinh 11.20. Mai ring
chi ti€t dugc phan do dé gia céng canh rang tiép bing dd dinh hinh
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theo. Dd mai ¢ bién dang cla rdnh rang cdn gia cong, dd mai cd hai mat
hodc timg mat rang. Khi mai timg mit ring, sau khi gia cong xong toan b
mét mit ring bén ndy mdi chuyén sang gia cong mat ring bén kia, DE bao
dim do chinh xdc dang rang, phai ti€n hanh sira dd chinh xdc va thuong
xuyén theo dudng.

b) Mai ring theo plurong phdp bao hinh

Maii theo phuong phdp bac hinh bao dim d¢ chinh xdc cao vi dugc su
dung rong rii. Mai bao hinh dua trén nguyén 1y in khdp gilta banh rang va
thanh ring. Trén mdy mai chuyén ding, dd mai ¢6 bé mat lam viéc phu la
rang cua mot thanh rang trong qud trinh an khaép.

Khi mai theo phuong phdp nay, thudng chia ra ba oai mai tuy thco mit
ti€p xdc ctia dd mai voi chi tiét:

- Loai th nhat: Mat lam viéc cha dd 14 mat con (h. 11.21a) trong do dd
mai ¢on déng vai trd nhuy mot ring cla thanh rang. Phuong phdp nay thich
hop gia cong cédc bdnh rang 6 kich thudc 16n, vi cic mdy loai niy thudng bo
tri truc gé chi tiét thing diing nén dé gd dat hon.

- Loai thi hai: Mit lam viéc cta di 12 mit phing (h. 11.21b, ¢, d). Khi
dé cé thé dung so d6 (b), hai d4 duge gd nghiéng mot géc an khdp, mii hau
canh rang O hai phia; so dd (c), hai d4 gd nghiéng cling mii hai canh cliu mét
ridnh rang; so d6 (d), hai dd duge gd song song.

T

d) 2)
Hinh 11.21. Mii rang theo phueng phip bao hinh

a) Mai bing mat con cla dd; b, ¢, d) M2i bing milt phing cia dd: ¢) Mai bing dd mii dang teuc vit,
Cic chuyén dong khi gia cong bao gom: chuyén dong quay cla did mii

(V.3 chuyén dong tinh 1i€n di lai cla bdnh ring gia cong hay y dd mai theo
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huéng vudng gée véi truc banh rang trong xfch bao hinh an khép véi chuyén
dong quay cla chi tiét gia cong, chuyén déng 1i€n dao ciia di doc theo ring
banh ring v chuyén dong quay banh ring di mét géc sau khi gia cong xong
mot ring.

- Loai tht ba: Mit 1am viéc cha dd hinh xodn vit (h. 11.21e). Dd mai
dugc ché tao cé dang truc vit, thuc hién chuyén déng in khdp lieén tuc véi
bdnh rang can gia cong. Phuong phdp nay cho nang sudt rit cao, do chinh
xdc gia cong phu thudc vao xich truyén dong, vao viéc slia dd, ¢6 thé dat
dugc cdp chinh xdc 4 + 5, do nhdm bé mat Ral,25 + 0,32.

11.5. CAC PHUGONG PHAP GIA CONG BANH RANG CON,
RANG THANG

Rang cha bdnh rang c6n duge gia cong bing phuong phdp bao, phay
hoiic chuét... Gia céng rang con cd thé thyc hién theo phuong phap dinh hinh
va phuong phdp bao hinh.

L)
«) Plurong phap dinh hinh:

+ Phay bdnh rang con: Gia cong theo phuong phip dinh hinh c6 thé ding
phay bing duo phay dia modun trén miy phay van ning cé ddu chia do va
phay timg ranh rang. Banh rang duoc ga 1én u chia do va nghiéng di mot géc

. sa0 cho phi hgp vdi gde con chan rang (h. 11.22).

Gia cong thyc hién theo 3 bu6e: budc thd nhit phay phin I (rdnh b,)

budc thi hai quay u chia d6é mdt gbéc a = arctgblzll:’2 vé mot phia va gia
cong phan II trén ranh rang; budc th ba: quay géc (@) vé phia nguge lai va
gia cong phin III cia ranh rang.

Phuong phdp nay duge st dung dé gia cong bdnh rang cén ¢é do chinh
Xxdc khéng cao va banh rang cén ¢6 moédun 16n.

Hinh §1.22, Phay dinh hinh binh ring con trén may phay van ning
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+ Chuot banh rang con: cic bdnh rang cén ¢é6 modun nhd, cé thé dong
phuong phdp chudt tron dé gia cong rang. Dao chudt tuy theo médun bao
gom; 15 d&€n 17 manh dao (h. 11.23) m&i manh c6 4+5 rang lp trén mot dia
tron. Trén dao chudt ¢é ba nhém dao: nhém diu tién dé cét the, nhém thi haj
cdt tinh vd nhém cdt 14n cudi c6 bien dang thin khai.

Trén than dao chust ¢6 mot phdn khoéng ldp manh dao, d6 chinh 1a vi tri
dé ga lap phoi.

Hinh 11.23.8¢ dé chudt bidnh rang c6n bing dao chudt 1rdn
Chuyén dong chinh 13 chuyén dong quay cla diu dao; dé gia cong hét
chiéu dairang , ddu dao con c6 them chuyén dong tinh tién khir héi qua lai
trén down O,0, song song véi phuong cita dudng chin ring. Sau khi cit xong
mot rink rang, chi ti€t duge phin do dé gia cong ranh rang ti€p theo.

Phuong phdp niy cho niang suft rat cao, song véi mdi modun va s6 ring
ciin mot loai dao, do d6 phuong phip niy chi dem lai hieu qua khi dung
trong san xuit hang loat 16n nhu ch& tao cic banh rang c6n hanh tinh cia
o106, may kéo. ' '

+ Bio bdnh ring con theo dudng: hinh 11. 24 gisi thieu s dé bao banh
rang con thang theo dudng. Theo so dé nay, ddu dao 1 trugt trén séng trugt 2
thuc hi¢n chuyén déng cit got chinh. 88ng trugt 2 c6 thé quay xung quanh
tam s 12 dinh néa chia cia banh rang cén. O phan cudi clia séng truot 2 fa
con lan chép hinh né duge 1y vio dudng cé bién dang phéng dai cla ring gia
cong, nhu vay dao s& chuyén dong va cit theo dudmg sinh mot canh bén cia
rang ma cdc dudng ndy giao nhau & dinh s, nh& d6 dat duge bién dung cia rang.
Sau khi gia ¢dng xong mot canh rang, binh ring dugce phan do dé gia céng bien
dang rang ti€p theo. Canh ring phia d6i dién duge gia cong bing cich quay
duding ngugec lai sau khi gia cong hét mét mit bén clia céc canh rang.
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Phuong phip bao theo dudng chép hinh c6 d¢ chinh xdc khéng cao do
sal 86 bién dang dudng chép hinh, sai s6 dong hoc clia co cdu truyén dong
khi chép hinh. Phuong phdp nay thudng dung dé€ gia cong cic banh ring con
¢ cdp chinh xdc 9 + 11, ¢6 modun 16n (m = 20 mm),

Con lan

Hinh 11.24. S0 d6 bio ring con theo dudng

b)'Ph:ro'ng phap bao hinh:

Co s& clia nguyén Iy cit ring con theo phuong phdp bao hinh 14 dya vao
sy an khdp giira banh ring con cdn gia cdng vdi binh ring c¢6n det sinh o
ma mét lan clia né 13 mit phang va bien dang rang li dudng thing. Nhar d6 c6
thé ding ludi cdt ¢é dang canh ring, déng vai ud nhu mit rang cla banh det
sinh, do vay ludi cit thing dé ché tao. Khi gia céng dung cu 13 mét hoic hai
dao thuc hi¢n chuyén dong di lai d& cit riang, con diu dao noi g4 dung cu
thyc hién chuyén dong an khép véi banh rang cén cin gia cong. Hién tai cé
mot s6 phuong phdp gia cong theo nguyén 1y néu trén (h. 11.25).

/o

10°:’\_;"—/— ————————————————— .

i =

P = S L S oY :
L

a)

Hinh 11.25. Dao bio rang con vi nguyen [y dn khép gitta biinh det sinh va
binh ring con giu cong.

* Phay bdnh rang con bang hai dao phay dia: theo phuong phdp bao hinh
nity, ngudi ta ding hai dao phay dia cd dudmg kinh 16n, rang chdp, mat bén
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clia ching d6ng vai trd nhu canh rang cha mot banh riang det sinh (h.11.26).
Truc chinh dao phay dia duge dat trén ddu dao quay quanh tryc cha bdnh det
sinh do (ny) trong chuyén dong an khdp vdi chuyén dong quay cha binh rang

con céin gia cong (n,,) ¢ cing chung dinh.

a)

Hinh 11.26. Phay binh ring con bao hinh
d) So d6 gd duo ; b) So d6 cdt ; 1. Chi ti€t giu cong ; 2 Banh det sinh 1 3 Dao phay dia

Sau khi phay xorig mot rinh, ban quay mang dao phay tr& vé vi tri ban
dau, chi tiét gia cong duge quay chia do va chu trinh 1am viéc lip lai.

Phay theo phuong phdp ndy cho nang sudt rit cao vd do nhin béng bé
mat dat duge ciing cao hon so vdi phuong phdp bao ring cén bao hiph, do
chinh xdc dat cdp 6 + 7, (R, 1.6 + 0.8).

+ Bio bao hinh bdnh ring con:
¢6 thé gia cong dugc banh ring con

: 2

rang thing, ring nghiéng. C6 thé 1
bio bang mot dao hodc hai dao

cing mot lic. Khi bdo bing mot '

dao, dao bio cé hai ludi cit chinh TN N
dé gia cong hai sudn cla mot ranh

ring con bing mol duo
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& ludi cit trdi, sau d6 cit sang ludi cit phai tac nén bién dang ranh rang gia
cong (h. 11.27).

Bio bilng hai dao, thudng mét dao cdt mit bén phai, mot dao cit mat bén
trdi cua rang chi ti€t 1 (h. 11.28). Hai dao di lai ngugce chiéu nhau, diu 2 thuc
hi¢n chuyén dong quay an khGp véi banh rang gia cong. Sau khi cit xong
mot diu ring, chi ti€t v dao trd vé vi trf ban ddu, chi tict duge quay di mot
cung va chu trinh dugc Iap lai.

Hinh 11.28. So dé bio ring <6n bing hai dao

1. Chi tiél gia cong, 2. Diu duo, 3. Duc bio.

11.6. KIEM TRA BANH RANG

Khi kiém tra bdnh ring c4n cin cit vio yéu cdu st dung va diéu kién k¥
thuit chia banh ring dé ti€n hanh kiém tra. Kiém tra banh rang cé thé can cit
viio cdc chi tiéu vé d6 chinh xdc truyén dong theo tiéu chuin nhu sau: _

1. Kiém tra d¢ chinh x4c dong hoc diing khi bdnh ring ¢é yéu cdu truyén
dong chinh Xdc nhu banh rang trong mdy do, mdy gia cong chinh xde, dau
quang hoc. Kiém tra do chinh x4c dong hoc bao gom:

+ Kiém tra sai s6 dong hoc hay kiém tra (6ng hgp bdnh rang an khép
mot bén nghia 12 do sai 38 géc quay 16n nhat khi chi tiét quay mot vong.

+ Kiém tra saj s& tich lu§ budc ring.

+ Kiém tra do ddo hudng kinh.

+ Kidm tra sai lech chidu dai khoang phéap tuyén chung.

+ Kiém 1ra sai léch khodng cdch tam.

167



2. Kiém tra d6 6n dinh khi 1am viéc dung khi bdnh rang lam viéc & t6¢
d¢ cao, bao gém:

+ Ki€m tra sai s6 bién dang rang.

+ Kiém tra sai s§ birde vong.

+ Ki€m tra sai lech budc co s&.

®3. Kiém tra d¢ chinh xdc tiép xdc ding khi bdnh ring lam viéc véi tii
trong 16n, bao gdm:
+ Xdc dinh vét tiép xic.
+ Do sai s6 hudng rang.

4. Kiém tra chi s6 vé khe hé mat ring dung khi banh rang lam viéc ca
hai chiéu, bao gém:

+ Kiém tra sai léch khe h& canh bén.

+ Kiém tra sai léch chiéu day rang.

Khi kiém tra banh rang ngudi ta thudng ding hai phuong phdp:

- Do, ki€m tra timg théng s6 co bin vé kich thude vi hinh dang rang
nhim phdt hién nguyén nhan gay nén sai s6 vi tir 46 ¢6 thé didu chinh mot
cdch thich hop dé dat do chinh xac trong qud trinh gia céng.

- Do, ki€m tra tdng hop nhim dénh gis chat lugng va khi nang sir dung
cla banh rang sau khi gia cong xong.

Sau day gidi thi¢u mot s6 phuong phap ki€m tra cdc chi tieu cg bin clia
banh rang tru.

1. Kiém tra sai léch bién dang
rdng

Binh rang truyén dong thudng
¢§ bién dang cia md rang 13 bien
dang than khai. Viéc xdc dinh sai s6
bién dang cia md ring rat quan
trong vi n6é ¢6 anh hudng dén cic
phép do clia cdc dai lugng khde. C6 _
thé ding dudng kiém dé kiém tra
bien dang theo khe sing. D& do
chinh xdc hon, ngudi ta dung dung et
cu kiem dudng than khai. Nguyen Iy L _
do cha dyng cy nay 1 dua vao vong
trdn co sd, dia 1 (hinh 11.29) ¢6
dudng kinh bing dudng kinh cita

Hinh 11.29. S0 d6 nguysn Iy cia dung cy
kiém dudmg than khai
L. B kidm; 2. Bdnh ring cin kiém:
3. Thude kidm: 4. Dong hé so.
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vong tron co s& va banh rang cin kiém 2 cling 1ip trén truc I. Dia 1 fuon fuén
ti¢p xiic vai thude 3. Co cdu do ¢6 vi tri 6 dinh trén thude 3 vi diu do ty vao
mat rang cla binh rang cdn kiém 2. Khi dia I lan khong truot trén thude 3 vi
truyén chuyén dong thang cho thude 3 thi ddy chinh 1a chuyén déng tao hinh
bién dang than khai miu, ciing lic dé ddu do ra theo bién dang thyc ctia binh
ring. Lugng nhdy cla dong hé so 4 phan.dnh sai léch bién dang thuc so véi
ly thuyét,

Theo nguyén ly trén ta thay:

- V&i mbi mot banh rang phai ding mot dia 1 twong dng.

- Do dnh hudng cla ma sat giita dia 1 va thude 3 va & cdc 8 nén vin cé
hién twong truot anh hudng dén két qua do.

D& khéc phuyc ¢dc yéu 16 ndy, dya theo nguyén 1y néi trén, ngudi ta da
ch¢ tuo dung cy do trong dé thude 3 khong ¢d dinh mit ¢6 1thé dich chuyén
song song theo phuong thang ding va do dich chuyén biing kinh hién vi.

2. Kiém tra sai léch khodng phdp tuyén chung (L)

Chiéu dai khoing phdp tuyén chung 12 doan thing n6i lién céc diém ti&p
xtic A va B cha hat profin trdi, profin phdi dugc do trong mit phdng thing
26c¢ vdi truc banh rang (h. 11.30).

Gid tri danh nghia cla chiu dai khodng phip tuyén chung duge xiac dinh
theo ¢ong thirc:

Ly = m.cosao.[(Z' -0,5).1+ Zinva, ] +2.m.x.sino

Trong dé: m - mddun;
a,- goc an khép ;
Z' - s6 rang nam trong khodng do ;
Z - s6 rang cta bdnh rang cdn do ;
inva, = tga, - oy ;

x- hé s6 dich chinh :

Bo chidu dii khodng phdp tuyén
chung L c¢6 thé ding calip ngam, M
panme do ring, dung cu do rang ‘%“A "%‘
chuyén ding... R/_/

Sai léch chiédu diai khodang phip
tuyén chung AL dugc tinh nhu sau: Hinh 11.30 . Chiéu dai khoing phip

tuyén chung

AL =Ly, - Lyq
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Can cit vdo sai léch khoang phdp tuyén chung c¢é thé xdc dinh sai lech
chiu day rang AS:

AS = ALjcosa,
3. Kiém tra sai s6 tich Iuj bude vong Aty
Sai s& tich luy bude vong la sai s¢ 16n nhdt vé vi tri cta hai profin ring

ciing phia, do theo cung tron qua trung di€m chiéu cao ring ¢é tim nim trén
tim quiy cla banh rang.

Sai s tich luy budc vdong duge xdc dinh bing cic dung cu do chuyén
dimg. MHinh 11.31 13 so d6 kiém tra sai s6 tich luy bude vong véi géc ¢ = 180"
(cung chin géc gilra hai profin cling phia).

m/1%

4
_\w-

Hinh 11.31. So 46 Kicm tra sai 83 tich juy bude vong.
1, 5 Bin truat; 2. Lo xo; 3. Bidnh ring; 4. Bdu do ¢d dinh ; 6. Cam quay;
7. Bdu do dj dong; 8: Déng ho 50,

Theo so d6 ndy, chi tiét dugc gd trén truc kiém v chéng trén hai miii
tam. O mit phing nim ngang c6 hai ban trugt huéng kinh 1 va 5. Trén ban
5 ¢ gin ddu do c¢d dinh 4, con trén ban truot I ¢6 diu do di dong 7 4p sdt
v6i bdnh rang nhd 10 xo 2. Nhd don bay nén dao dong khi do dugc phan
dnh trén déng hoé so 8. Cin bd tri sao cho hai diém tip xic cla cic diu do
chiin cung 180°.

Sau khi chinh déng hé 8 ¢é do gang vé vi tri *0™, ban trugt 1 va 5 duge
lui ra theo hudng kinh nh& quay cam 6, réi quay bdinh rang 3 di mot ring dé
do budc thit hai vi lam nhu vay cho dén khi banh rang quay dugce nira vong.

Goi AF,, vi AF;, 13 cédc cuc tri do d6ng hd so 8 chi thi, ta c6:

ZA[E = AF

max

AFmin
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Khi ¢ = 180° thi:
aAIE = Aqux - ‘ﬁFmin

o phu thude vao goc do ¢, khi ¢ = 90" thi o = 1,5. Khi s6 rang ctia banh
rang 14 s6 nguyén 1¢, n€u tinh chinh x4c o = 2 nhung sai léch rit nho nén
ngudi ta vin ding cdch tinh Ats nhu khi do véi géc ¢ = 180",

4. Kiém tra tong hop banh rdng dn khop hai bén

Kbi cho bénh rang cdn kiém tra an khop ca hai bén v&i banh ring miu
thi né s& phan dnh tdng hop cdc sai s6 theo phuong huéng kinh cia banh
ring sau mot vong quay hay sau khi quay mot rang nhu: sai so profin, do dao
vanh rang, sal s6 chiéu day rang ...

Kiém tra c6 thé thyc hién trén thiét bi do chuyén ding (h. 1 1.32).

Binh rang cdn kiém 1 viU banh rang miu 2 dugce lp trén hai ban trugt 3 va 4.
Khi kidm tra cic banh rang ¢é khodng cich tam-khdc c6 thé didu chinh bing vil
5, sau dé ban truor 3 duge ¢d dinh. Ban truot 4 bi 10 xo 6 ép cho hai binh rang |
v 2 an khop hai ben vdi nhau. Trong qui rinh quay &n khép, néu banh rang l
c6 sal s6, ban trugt 4 s€ dich chuyén theo phuong hudng kinh, luong dich
chuyén duge chi thi trén déng ho 7 hoic nhd ciic co cau ghi khic.

_ \ \

AR

FANENANERS
' A /

[
/

[ =

AN

i

=
v
/

4 3
Hinh 11.32. So d6 kiém tra 16ng hop binh ring &n khép hai ben

I. Binh rang cén Kidm ; 2. Binh ring miu ; 3,4, Ban triet 5 5. Vil: 6. Lo xo 3 7. Déng ho so.

Kiém tra theo phuong phip nay co thé ddnh gid duge cdc chi tieu sau:
- Dao dong khoang cach tam sau khi quay mdt vong, ding dé ddnh gid
do chinh xic dong hac.

- Dao dong khoang cdch tm sau khi quay mot rang, ding d¢ dénh gid do
én dinh khi 1am viéc do sai s& bude ¢o 59, sai $O bién dang rang gay ra.
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- Dua vao sai 1¢ch gidi han khi ki€m tra ¢6 thé xdc dinh khe hé mat bén
khi truyén dong.

CAU HOI ON TAP CHUGONG 11

1. Céc phuong phap dinh hinh gia céng banh rang tru.
- Cdc phuong phip bao hinh gia c6ng bdnh rang tru.

kb

- So sanh cdc phuong phip gia cong bdnh ring tru,

. Cic phuong phip gia céng bidnh vit,

. Cdc phuong phip vé ddu rang.

. Cic phuong phip gia cong tinh rang,

. Cic phuong phip dinh hinh gia céng banh ring cén.

. Cdc phuong phip bao kinh gia cong bdanh rang con.

(=R v B = R

- Kiém tra d¢ chinh xdc clia banh rang sau khi gia cong.
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Chuong 12
CAC PHUGNG PHAP GIA CONG BE MAT DINH HiNH

BE mat dinh hinh c6 thé gia cong bing dao dinh hinh, bing dao thong
thudmg trén céc d6 gd chép hinh va trén cic may chuyén dung.

o

12.1. GIA CONG BANG DAO DINH HINH

Gia cong bé€ mat dinh hinh bing dao dinh hinh ¢6 hinh dang bé mat cin
gla cong la phuong phép thudng duge sir dung. Dao dinh hinh thuong diing la
dao tién, dao phay, dao chuét. ..

Bé mat ¢on, bé mit dinh hinh tron xoay, bién dang khong phuc tap, chiéu
dai ngin cd thé tién bing dao tién dinh hinh (h. 12.1). Dao tién dinh hinh ¢é
thé c6 dang lang tru, dang dia, cdc ludi cit cha dao 1a mot dudng cong hoic
t4p hop cha cdc dudng cong vi dudng thing. Ngoii chuyén déng quay cla
chi ti¢t, dao tién dinh hinh chi thyc hién chuyén dong ti€n dao ngang vai
lugng tién dao nho 0,01 - 0,1 mm/vg.

. Hinh {2.1. Tign bing dao ti¢n dinh hinh,

Khi chiée dai mat dinh hinh lén thudng khéng ding dao tién dinh hinh,
vi khi d6 dao dirih hinh ch€ 1ao phic tap, gid thanh cao, mat khdc khi cét,
diéu kién cit x4u, lyc ct 16n, dé gay rung dong.
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Bé mit dinh hinh c6 dudng sinh thdng ¢6 thé gia cong bing dao phay dia
dinh hinh (h.12.2), tuy nhién gid thanh gia céng s& cao vi ché tao dao khd,
Do chinh xdc khi gia cong phu thude vao dé chinh xdc ché tao dao phay bang
dao phay dinh hinh thudng ding dé gia ¢dng cdc mit dinh hinh tiéu chuidn
nhu phay cung tron, phay dinh hinh binh rang. -

Cdc 18 dinh hinh trong sén xudt hang loat ¢6 thé diing dao chu6t dé gia
cong (h.12.3).

%
N\
W R

%

b
Hinh 12.2. Phay rinh bing dao Hinh 12.3. Chudt ¢ic 16
phay dia dinh hinh dinh hinh

Bé mit dinh hinh
sau khi téi ¢ thé diing
dd mai dinh hinh dé gia
cong, P4 mai duge sia
dd biing céc d6 gd chép
hinh, nht dé cé thé dat
dd chinh xdc gia cong
(h. 12.4}.

Hinh 12.4. Mii bé mat dinh hinh

12.2. GIA CONG BE MAT DINH HINH BANG DO GA CHEP HINH

Gia cong bé mat dinh hinh bing dao thong thuong véi dé g chép hinh
trén mdy cong cu van nang thudng dang khi gia cong bing cich rién, phay,
mai...

1. Tién mdt dinh hinh

+ Tién c6n: ngoai viéc ding dao dinh hinh, khi tién cén co thé diing cic
phuong phdp sau:

- Tién con bang cdch dich chuyén u dong theo phuong ngang (h. 12.5):
khi tién ¢6n c6 dudng kinh 16n D, duong kinh nho d, wén chiéu dai I, chiéu
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dai chi ti€t g4 trén hai miii tam 13 L. ta thyc hién bang cdch dich chuyén u
dong theo phuong ngang mot khoang h tinh theo céng thitc sau:

D-d L
h= X —
2 I
L
1
@)
=
® 1
+ +
+
Hinh 12.5. Ti¢n con bing dich chuyén u dong Hinh 12.6. Miii tam ¢iu

Khi dich chuyén theo phuong ngang, dé ga dat cing vimg, tréinh bign
dang thudng sir dung mii tam cdu (h. 12.6). Theo cich nay c6 thé gia céng
mat cén ¢6 chiéu dii 16n.

- Tién con bang cich —_— \_ﬁ
xoay ban dao trén, khi dé néi
long bin dao tén v xoay di -~ e "
géc con wong (ng, sau dé T
kep chit lai (h. 12.7). Theo : \®T“‘ _L
x

cidch niy chuyén dong tién

dao thuc hi¢n bing tay vi chi

gia cong mit c¢on c¢é chidu

dAi ngdn. Hinh 12.7. Tién con bang cich xoay bin dao trén
) H

Dudng chég hinh

Hinh 12.8. Ti¢n con ding dudng chép hinh
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- Tién con ding d ga chép hinh (h. 12.8); khi d6 vit-me ban dao ngang
duge tich khoi daj &c dé ban dao ngang cé thé di chuyén doc theo dudng
chép hinh lap trén biang may.

+ Tién mdt dinh hinh: dung co ciu chép hinh (h. 12.8) khi thay dudng
khic nhau c6 thé gia cong duge cic mat dinh hinh tron xoay khéc (h. 12.9).
Ditng d6 gd chép hinh con c¢6 thé gia cong cdc bé mat ciu, cam dia (d6 gd
tien méo xéc-mang). Hinh 12.10 gi6i thicu mot dé gd tién ciu, diing co ciu
truc vit - banh vit. Khi quay tay quay 2, thong qua bo truyén truc vit- binh
vit, ddu dao 1 s& 2o nén mat ciu.

i

St = Jisi

il 25

S

3

I

* 1]
— — |

il - -

—RH— & |||

\ '
2
Hinh 12.9. Ti¢n mit dinh hinh Hinh 12.10. D6 gi ti¢a cdu

bing dudng kin 1. Diu duo; 2. Tay quay; 3. Than dd gi;
: 4. Tryc vit; 5. Banh vit

2. Phay mat dinh hinh

Phay mit dinh hinh theo dudng chép hinh weén dé gi c6 thé dung dao
phay thong thuong. Hinh 12.11 gidi thiéu mét dé g4 chép hinh ¢é ban quay.
Khi ban 3 quay, nhd c6 d6i trong 8 ludn tuén gilt cho dudng 2 tiép xiic véi
con lan 6, nhd dé dao phay cé thé gia cong dugce chi tiét 1 cé bién dang nhu
clia dudng 2.

B¢ chinh xdc cha mat dinh hinh duge gia cong phu thuoc vio do chinh
X4c cua miu, dudng, vao chuyén dong ciia mdy va céc co cdu phu khéc.
Thong thudng dé gidm bot sai s6 gia cong, dudng, miu duge 1am 16n hon so
vOi bé mit cdn gia cong.
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Hinh 12.11. B3 gd phay chép hinh.
1. Chi tict gia cong: 2, Dudng chép hinh: 3. Bin quay: 4. Bin trugt;
5. Séng truot; 6. Con lan; 7. Gid 48 con l.m 8. Doi irong; 9. Dao phay

12.3. GIA CONG BE MAT DINH HINH TREN MAY
CHUYEN DUNG

Bé mit dinh hinh ¢é thé gia cOng trén méy chép hinh chuyén dung bang
céch sir dung céc dudng, mau c6 bien dang tuong ty nhu bé mat dinh hinh
cdn gia cong. Thong qua ddu dd ludn luon ty sat véi miu, né din cho dung cy
hoiic chi tiét chuyén dong theo bién dang miu d¢ tao nén bé mit dmh hinh
(h. 12.12).

Cach niy thudng diing trén cdc mdy tién, may phay chép hmh Hé thong

" chép hinh ¢6 thé duge diéu khién bing co khi, thuy luc, di¢n hoac phéi hop
gitra chiing, Khi d6 vit-me bin mdy dugc thao i khoi dai 6c va ban may
dich chuyén theo ddu do luén ludn 4p véi miu nhd 10 xo hoac d8i trong.
Pudng bien dang clia mau chép hinh cé thé duge xac dinh dya vao bién dang
cba mat dinh hinh cin gia cong, dudng kinh diu dd va khoang cach co dinh

- giifa tam dao phay va tam dau do.

Chép hinh trén mdy phay bing ddu dd 6 thé duge diéu khién bing thuy
lyc, dién. Hinh 12.13 1a co cau chép hinh trén may phay diéu khién bing
thuy tuc, trong d6 ddu dd 10 khi ti€p xude v6i dudng 14 s& diéu khién ddu vao
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budng cla xilanh .céng tic 8 dé nang ban mdy khi gia ¢ong chi tiét 15, ban
mdy ha xu6ng c6 thé bing thuy luc hoic ty trong. He thdng thuy lire gom
bom 1, bé ddu 2, van va cic dudng Sng...

P s,
a}
M
p
' c)
Hinh 12.12. So d6 chép hinh theo duding, miu
S, M. Dudng, miu ; P. Chi ti¢1 gia cong ; Se- Dung cu.
z
x 10

]
2, “ 4,
B2,

e S A,

Hinh 12.13. So d6 chép hinh vdi ddu dd dicu khiln thuy hre
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Hinh 12.14. Su d6 chép hinh vdi diu dd didu khién bing di¢n

Hinh 12.14 i so d6 h¢ thdéng didu khién bing dién. Ddu do 1 khi tiép
xic voi dudng 3 s& dong, md cdc ti€p diém dién dé diéu khién chuyén dong
clia ban miy ' '

Ngodi cdc mdy chép hinh, ¢6 thé gia céng bé mat dinh hinh trén cdc mdy
di¢u khién theo chuong trinh. Bién dang bé mit dinh hinh duge vé bing 2D
hodc 3D trén mdy tinh véi chuong trinh diéu khién dung cu do theo bien
dang bé miit dinh hinh d€ gia cong.

CAU HOI ON TAP CHUONG 12
1. Gic p!;u‘cmg phip gia cong mit dinh hinh bing dao dinh hinh.
2. Cic phuong phap tién con.

3. Céc phuong phép gia cong mat dinh hinh bang phuong phip chép hinh.
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_ _ Chuong 13
CAC PHUONG PHAP GIA CONG DAC BIET

Ngay nay k¥ Ihuat'phét trién cao, phit sinh nhu cdu gia cong nhiéu loaj
vat li¢u chju nhigt, ¢6 d¢ cing cao, gidn. Vigc gia cong cdc vat lieu ndy bing
phuong phip cit got thong thudng gdp nhiéu khé khan trong mat s trudmg
hop 1a khong thé thyc hién duge. Vi vdy d€ gia cong cic loai vat lieu trén cin
c6 cdc phuong phdp gia cong dic biet. Cdc phuong phdp nay dua trén co sé
cla cdc hién trgng vat ly hoac hod hoc.

13.1. GIA CONG BANG TIA LUA PIEN

Phuong phdp gia cong bing tia la dién 1a phuong phap gia cdng dién vit
ly bing cich phéng dién dn mon vat lidu gia céng khi truyén nang lugng qua
ranh din dién.

So d6 nguyén 1y cla phuong phép dugc thé hi¢n trén hinh 13.1.

Hinh 13.1. So 08 nguyén 1y gia cOng bing tia lita dién

Chi ti€t mang dién cuc duong, dung cu mang dién cuc am. Haj dién cuc
ti€n gan nhau, khi khe hd giga ching di bé, gilta ching xudt hién tia lira
di¢n, choc thing 16p cich di¢n gitta hai di¢n cuc, tao nén rinh din dién.
Nhigt.d¢ tai viing nay lén t6i hang nghin do lam chay léng va dét chdy phin
kim loai trén bé mit va tao nén bé mit gia cong. Hinh déng bé mat gia cong
phu thuéc vio hinh ding cia dién cuc dung cu. Qud trinh gia cong x4y ra
trong thoi gian phéng di¢n t=10*+ 107 giay. Sau thoi didm phéng dien,
mach (rd lai trang th4i ban diu va khi dien 4p ciia tu C nang lén dén mitc d0

d¢ phdng dién, khi khe ha gilta hai dién cyc di bé qud trinh phong dién lai

xdy ra. Tri s6 khe h& giita hai dién cuc phu thudc vao mai trudng gia cong
vit dién dp phong dién. Moi trudng gia cong thudng 1a ddu hoa hay dau bién
the.
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Phuong phdp nldy chi gia eong duge vat ligu din dién. Nang suat phy
thuoe vao ning lugng cha xung di¢n, thdi gian 16n tai no, cuong dé dong
dién, dien dung tu C, moi trudng gia ¢ong. Do chinh xédc phu thuoc vao ché .
do gia cong, chat lugng bé mit gia céng phu thudc vao dg modn dung cu.

‘Do béng cha bé mat gia cong dat duge Ra = 6,3 +3,2pum, d6i véi hop
kim citng Ra=1,6+ 0,8 pm.
Vit liéu dién cuc dung cu la ddng thau, dong do, nhém, gang.

Miy tia llra dién gém hai loai: may dién cyc day vi mdy dién cyc dung
cu dinh hinh. My tia 1ra dién dugc sir dung réng réi trong qud trinh gia cong
khuon miu.

13.2. GIA CONG BANG CHUM TIA LASER

Chim tia LASER 1a chim 4nh sdng don sic vi ¢6 géc phan ki kbd nho.
Tia LASER c6 do song song rét cao. Tia LASER khong ton tai trong tu nhién .
ma dugc mdy phat LASER tao

ra. Trong cong nghiép cé may I\E‘?S[E];fl

LLASER rin va LASER khi

CO,. LASER khi CO, c6 cong ~ * - lé%ﬁ;t—‘

sudt Iém (15kW) va cé hiéu- _

suit cao. Tia LASER cd tinh < i ~, }j¢ quang hoc
" chdt- hoi tu va tap trung cao. < tplung LASER
Mat do nang lugng c6 thé dat Chi 1ic1 gia cong

(61 10" w/em? vdi mat do ning Bin miy ® 5

luong nhu trén, nhiét do tai @ ™

viing gia cong c6 thé lén tdi Sa

—.ﬁ

hang ngan d6 lam chdy 1ong
viL d6t chdy vat liéu & viing tac

Hinh 13.2. So 40 nguyéa ly midy LASER
dung.

So d8 nguyén 1y ciia mdy gia cong bang tia LASER thé-hién trén hinh 13.2.

Dé tao nén mat do nang lugng cao tai vi i gia cong ¢6 thé ding nhiéu
thiu kinh hoi t. Khi ding thiu kinh cdu (h. 13.3a) vét gia cong s¢ 1a hinh
tron, dung dé gia cong 15, hin dign. N&éu cung cap thém cic chuyén dong phitc
tap cho chi tiét gia cong thi s& tao nén hinh déng khic nhau. Khi ding théu
kinh hinh tru (h. 13.3b) vét gia cong c6 dang dii hep, diing gia cong ranh.

Pham vi tng dung cla LASER: hin, cit, khic, khoan. Nhilt 12 khoan cic
16 nho dudng kinh tir 10pm d€n 500pm, chiéu siu dat t6i 10 lan dudng kinh
khi khoan kim loai, 40 lan trén chat nhiét déo, khong nhiing the LASER con
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Hinh 13.3. Cic bién phip tao mit do nang ligng cao

1. Chiim 1,

2. Thiu kink: 3. Chi tiét gia cong.

gia cong 16 nho d = 0,025+ 0,25mm trén thach anh, kim cuong, rubi. LASER
6 thé cit kim loai ¢6 chiéu day t6i 8mm va chat déo cd chiéu day 40mm,
diic biét thuy tinh t6ng hogp sau khi ct 6 vét ciit trong suot.

13 3. GIA CONG BANG SIEU AM

Gia cong blng siéu am 1a mat
dang gia cong co. Bin chat la dung
nang lugng va dap dong thoi cha
~mot 6 lugng 16n  hat mai
(3.10* + 3.10 hat/cm?) c6 tin s6 va
dap 18+25 kHZ wén bé mat gia
cong dé tach ra nhimg hat kim loai
riat nho ¢6 kich thudc vai pm.

So d6 nguyén ly trinh bay trén
hinh 13.4.

Duo dong cé tan s0 tir 18 +25 kHZ
tit mdy phdt siéu am 1 truyén dén
bi¢n tir 2. Dao dong dién dugc bién
thanh dao dong co hoc c6 cling tin
"s§, bién do dao dong nay khoang
5+ 10 wm. Dé nhan duqd dao dong
can thiél (bien do 30+ 80um) cén

® [ I ]

Hinh 13.4. So d8 nguyén 1¥ gia cong bang
siéu am
i. Mdy si¢u am; 2. Bi¢n ti: 3. Thunh truyén
song; 4. Dung cy; 5. Chi GE gia cong; 6.
Dung dich hat maiz 7. Ban miy.

c6 thanh truyén séng 3. Dung cu 4 ¢6 hinh dang theo yéu cau gia cong.
Dung dich hat méi duge dua lién tyc vao viing gia cong. P& tao nén hinh
dang bé mat cin thiél, ban mdy thyc hi¢n chuyén dong theo hai phuong trén
mit phing nim ngang con chuyén dong theo phuong thing ding do dau

may thuc hi¢n.
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_ Gia cong béng siéu am, ngoai viéc gia cong kim loai con gia cong vat
liéu bdn din va phi kim logi. Phuong phdp nay thich hgp vm viéc gia cong
vat liéu rit ciing va gion.

Vat liéu dung cu thudng ding 1a thép 45, thép dung cu, thép hgp kim.

Hat mai thudng ding la cicbit bo, cdcbit silic, corun dién va bdt kim
cuong. Chalt 1ong ¢6 thé 1a nude, ddu mazit, ddu hoa, cdn, ddu may, ddu bién
thé... Dat ning suit cao nhdt khi diing nudc.

D4 chinh xdc gia cong phu thude vio cdc y&u td nhu sy dong nhit cla
hat mai, sy dao dong ngang cla dung cu, ch€ do gia cong, d6 mon dung cu...
Khi gia cong 16 dat dirge d6 chinh xdc 16i 0,05 +0,0lmm.

Do nhdn béng bé mit gia cong dat Ra = 12,5+ 0,2um tuy thudc vio do
hat cta hat mai va vat liéu gia cong. _

Nang suat gia cc‘m.g phu thugc vao cdc y&u t6 nhu vat liéu gia cong, vit
liéu dung cu, bién do va tdn sd dao déng, ap fuc cua dung cu lén chi ti€t gia

cong, tinh chit, kich thude, mat do hat mii, dién tich, chiéu sau gia cong,
hinh ddng dung: chl..

Phurong phzip ¢6 nhuge diém 1a dung cu mon nhanh [am anh hudng dén
nang sudt, chat lugng va ca gid thanh gia cong.

13.4. GIA CONG DIEN HOA

Ban chit caa gia-céong dién hoa \l// 1
14 quéd trinh hoa tan dién cyc duong :—47777/
[ - N Y . & . . 2 / / il %B 2
rong moi trudng chat dién phan khi _/__-________ﬁ__zzé__.,
cd dong dien di qua. Bién cuc \\/ ____________ k¥
duong 14 chi ti€t gia cong, dién cuc Q <} |@) e
im la dung cu. Dung cu cé dang &m /R = 7
ban cla bé mit gia cong (h. 13.5). : /:-:-:-:-:-:-:-:-:‘}Ejr——g’

; =Y

Theo dinh ludt Faraday néu goi : .
Q 1a lugng kim loai hod tan trong \I/
dung dich chat dién phan thi Q
duoc xdc dinh nhu sau:

Hinh 13.5. 50 46 nguyén Ly gia cong di¢n hod
Q=kIt" 1. Chi- tié gia cong; 2. Di¢n cyc dung cu;
. ' 3. Chat di¢n phan..
irong dé:
1 : cudng d6 dong dign (A);
t : théi gian gia cong (gidy);
k : duong luong dién hod cia vat lidu gia cong (g/A.gid).



Nhu vy & cic diém khéc nhau trén cyc duong c6 khodng cich 151 diém
trong Ung trén cyc am khdc nhau thi 16c do hoa tan vat lidu cia cuc duong
vao chat dién phan s& khidc nhau. Do d6 ¢6 thé€ tao nén hinh thi bat k¥ twong
ung vé6i hinh thi cta dign cuc am.

Tinh chit clia cdc phan ting dién hod vd nhing chi tiéu céng nghé cua
phuong phip phu thudc nhiéu vao thanh phédn va tinh chat vat 1y cla dung
dich dién phan, ngoai ra con cdn phai tao ra dong chdy dién phéan dé qua
trinh hoa tan cuc duong duge lien tuc va on dinh.

Phuong phdp gia cong dién hod
c6 thé gia cong dugc nhiéu bé mit
phitc tap, khi nang gia cong khong
phu thudc vao co tinh vit lieu ma
chi phu thudc vao thanh phian hod
hoc ciha né. Do chinh xdc gia cong
duoc bio dam do di¢n cyc dung cu
khong bi mda. Do nhdn béng be mat
dat t6i Ra= 1,6 +0,4pm. '

- Chat dién phan

Mot s6 ung dung gia cong di¢n
hoi nhu khoan (h. 13.6): chi tiét gia
céng 1, dung cy 1a 6ng dbng 2 dugc
boc cich i va dp xudng chi tiét gia
cong biing 10 xo 3, chat dién phan chay 2
qua &ng doéng tao ra khe ho gilta phoi
vi dung cu, nhd cé dp lyc cla chav
dien phan céc hat kim loai duge ddy ra
ngoai va tao thanh 16 gia cong.
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Trén hinh 13.7 thé hién so dé Hinh 13.6. Su d& khoun di¢n hod.
d4nh béng bﬁng dién hoa. : 1. Chi ti¢1 gia {:Jﬁng: 2. Dung cu;
’ : 3. Lb xo0.

Chi ti€t gia cong 2 dat trong binh
_chifa chat dién phan 1. Dyng cy 3 duge n6i vé6i cuc (). Khi ¢6 dong dign di
qua dinh cdc nhap nho duge hoa tan, 1a phang.

Hinh 13.7. So ¢ dinh bong bing
di¢n hod.




13.5. GIA CONG BANG TIA NUGC AP LUC CAO

Ban chidt cla phuong phip 1a si dung dong luc hoc cua dong tia dp luc
cao v6i van toc phun 1én. Tia nudc ndy tdc dong lén var gia cong nhu mot
ludi cit manh, tao nén vét gia cong.

Pham vi sir dung ciia tia nwrdc dp luc cao: ding dé cit cac var li¢u mém
khong 6n dinh nhy cao su, da, gidy, x8p, PVC hoic céc vat ligu khiéc.

Uu diém clia phwong phédp cit ditng tia nudc 1a mach cht c6 chal lugng
cao, cdc canh cdt sach, nhigt do cit khong cao, chi tiét khong bi bién dang.

Pé tang kha nang cong nghe cla tia nudc c6 thé bé sung hat mai. Tia hat
mai 4p luc cao ing dyng dé khoan 18, mai, dianh béng bé mit. B¢ mat dugc
gia cong bing tia hat mai khong c6 vét xude nhu gia cong bang phuong phép
cit got khdc. Tac dong cOa hat mai t6i bé mat gia cong khong lién tuc ma
mang tinh chat xung. S¢ 1an va dap cta hat mai phu thudc vao dleu kién gm
cong cu thé va cd thé dat 16i 2. 10"' +25.10° ldn/giay.

Gia cong bing tia hat mai 1A phwong phdp gia cong ngudi va bé mit sau
khi gia cong bi céng nguoi 1am chi tiét nang cao tudi tho.

Ch& do gia cong bang tia hat mai thay déi rong y thudc vao dang hat
mai, kich thudc hat mai, ty 1¢ hat mai trong dung dich, t6c d6 va chiéu dai
tia, géc phun cha tia vi cdch gé ddu phun. Hinh 13.8 12 cdc so d8 gia cong
bing tia hat mai. - :

Géce phun o = 90"‘ (h. 13. Sa) bé mat duoc gia cOng bing tia va dap, ding
gia cong vat lieu gion.

Gée phun a = 0" (h. 13.8b) bé mat dUUc gia cOng biing tia trugt, dung gia
cong vat ligu deo.

Gée phun o= 0 90° (h 13.8¢c) bé mat duoc gia -cong bing tia chéo,
diing gia cong vit ligu déo.

Kich thudc hat mai phu thude
viio d6 nhdm bé mat trude khi gia
" ¢ong. Néu kich thude hat mai qua
nho hodc qué 16n so vdi chiéu cao
nhdp nho 16p bé mit déu lam cho
do nhin béng bé mat gia cong
giam, do vay cén phidi chon Kich
thude hat mai hop 1y. Hinh 13.8. So d4 gia cong bing tia hyt mii

. : 1) Tia va dip: i . ¢} Tia chéo,
Luong hat mai trong dung a) Tia va ddp; b) Tia treat.; ¢ Tia chéo

dich ting 12 tang nang sudt gia 1. B& miit gia cong; 2. Tia; 3. Ong phun.



cong nhung néu ‘qui lon sé lam
giam khd ning cit cla hat maj,
mat do hat mdi khong anh hudng
- tGi 40 nhdm bé mit.

Khi géc phun o« ting ti
0+40" thi lugng kim loai dugc
~ bdc tich ra ciing tang nhung téi
gid tri o> 40" thi nang svat gia
cong giam.

Ap lue khi nén P, (dua dung
dich hat mii tdi thiét bi phun) va
P. (phun dung dich hat mai) ciing
anh huong dén nang sudr gia
cong. Khi tang 4p luc khi nén thi
ning suft ciing ting. Ap luc khi
nén khoing 4 + 6 kg/em®.

Phuong phdp gia cong bing
1ia hat mai 4p lyc cao d'ﬂng dé lam
sach cdc chi ti€t ¢6 hinh dang
phttc tap, nang cao d6 bdng bé
mat, tao do cing € vi cho 1dp bé
mit. Tuy thudc vio muc dich cha
phuong phip gia cong bang tia hat
mii, kich thude chi 1iét gia cong

ma sut dung cdc loai thigt bi ¢6 két .

ciu vi kich thude khic nhau.

Hinh 13.9 thé hién so d6 thiét

bj ciip hat mai t6i bé mal gia cong
bing co ciu phun nhd khi nén.
Thi¢t bi gém bé chéa 1, co ciu
khudy 2, co cdu nay quay nhd dong
co 3 qua bo truyén 4. Bén trong bé
chita ¢6 co cdu dinh hudng gém
ong din trung tam 5 vd cdc mdng

dan 6. Khi co ciu khudy quay, dung

dich dua theo mdng din chay lén
wén v xuodng dudi, hat mai dugc
tron déu. Dung dich theo 6ng din 7
ciip cho co cau phun 8 roi téi chi tiét
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Hinkh 13.9. So dé thicl by cip hat mii.

L. B& chiu; 2. Co cdu khudy; 3. Dong co

dién; 4. Bo truyén: 3. dng din trung 1am;

6. Cic ming din; 7. 6ng din; 8. Cocilu

phun; 9. 6:}}__! phun; {0, bl]i HEL gia cong:
L1. Thiing chiia,

Kni nén
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Hinh 13.10. K& cdu diu phun
L. 6ng didn dung dich: 2. L6 vanh khuyen;
3. Ong din khi; 4. Oug din hudng; 5. Ong
phun; 6. Vin phun;



gia cong 10 nhd khi nén trong dng phun 9 ra khdi bé mat gia cong. dung dich
chiy xudng phia dudi thing chita 11 16i trd vé bé 1. _

Bo phiin quan trong cda thiét bi gia cong bing tia hat mii dp luc cao L
bd phin dau phun (h. 13.10). Dau phun nay lam viéc theo nguyén ly rung
phun. Dung dich hat mai dugc cdp vdo co cau phun thong qua Ong din |
theo huéng ti€p tuyén vdi 16 vanh khuyén 2. Vi vay khi viio 16 vanh khuyén,
dong dung dich khong bi va dap vao 6ng dan khi 3 ma cé xu hudng di ra
khoi co cidu théng qua 6ng dan hudng 4 vd 6ng phun 5 tao ra chuyén dong
xoidn. Dung dich hat mai va khi nén dugc trén lan vio nhau khi khi nén ra
khéi voi phun 6.

CAU HOI ON TAP CHUONG 13

1. Trinh bay nguyén }y cla phuong phidp gia cong bing tia lira dién.

2. Khi nang cong nghé vi pham vi st dung ciia phuong phdp gia céng bang tia
1ira dién.

3. Trinh bdy nguyén 1y cla phuong phip gia cong bang chiuum tia LASER. Kha
nang cong nghé va pham vi su dung. So sinh sy Khic biér gitra gia cong biing tia lira
dién va gia cong bing LASER.

4. Trinh bay nguyén 1y, kha nang cong nghe vi pham vi (ng dung cua phuong
phdp gia cong bing siéu am.

5. Trinh bay nguyén ly, khd nang céng nghé. pham vi (mg dung cba phuong
phip gia cong bing dién hod. So sdnh su khdc biét gifra gia cong bing siéu am va gia
cang bing dién ho4.

6. Néu ban chdt, kKhd nang cong nghé cua gia cong bang tia nuéc dp luc cao. Sy
khiic nhau cua gia cong tia nuéc dp lyc cao va gia cong bang tia hat mai.

7. Thiet bi cong ngh¢. dung trong gia céng bing tia hat mai ap luc cao 1a gi?
Pham vi ting dung ctia phuong phdp gia cong tia hat mii ap luc cao.
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 Chuong 14
CONG NGHE GIA CONG TREN MAY DIEU KHIEN SO

- » S * A oy "
14.1. CAC KHAI NIEM CO BAN VE DIEU KHIEN SO

1. Khdi niém

Diéu khi€n s& 1a mot hinh thic dic bigt cia ty dong hod. Cde mdy cong
cy duge 1ap wrinh d€ thyc hi¢n cdc howt dong mot cach tr dong & mot ché do
dugc xdc dinh truée phiam tao ra cdc chi i€t ¢d cde kich thude va yéu ciu ky
thuie di duge dinh trudc.

Cic miy cong cu diéu khién theo chuong trinh 6 goi 1a miy NC vi
- CNC. H¢ thdng didu khién bao gém:

a) Hé thong diéu khién NC:

Trong hé théng niy cdc thong 8 hinh hoc clia chi tiét va cic lénh didu
khién mdy duge cho dudi dang s6 va in vao bing duc 186, He thong nay cé
nhuge didm kém linh hoat, vi¢e didu chinh lai chitdng rinh duge thue hicn
qua viéc sira bang va viéc bao quin biang khé khan.

b) !fé thing diéu khién CNC:

Trong hé théng nay cd sy tham gia céa mdy tinh. Chuong trinh duge lap
ra vi sira chita trén mdy vi tinh nén thudn tién, d& ding nhit 13 hé cé man
hinh d6 hoa mé phdng dong qua trinh cit got.

¢) 11é thong DNC:

Nhicu mdy NC duge ndi véi mot miy tinh. Céc chuong wrinh gia cong
dugce goi tir be nhd cia mdy tinh tuy theo nhu cdu cla timg mdy NC. Uu diém
h¢ théng 1a ¢6 ngan hang dit licu trung tam, wruyén dif licu nhanh, cé kha
nang ghép noéi vao hé théng gia cong linh hoat.

d) Diéu khién thich nghi AC:

Trong hé¢ théng ndy cic thong sd gia cong ty dong thay ddi cho phit hop
véi diCu kign gia cong, nang cao chat lugng gia cong, ha gid thanh san phim.

e) Hé thong gia cong linh hoat FMS:

C6 kha ning gia cong cdc chi ti€t khic nhau vdi s6 lugng va thit tr gia
cong tuy y, gid thinh ch€ tao chi (i€t thap du ¢ dang giu cong loat nhd. He
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thong nay ddp tng dugc yéu ciu san xudt hién dai ¢é mau ma va ching loai
thay ddi nhanh vdi s6 lugng khong 16n. He thdng cé 3 thanh phan chinh.

- M4y CNC. '

- Hé théng van chuyén chi tiét, dung cu.

- Hé théng mdy tinh diéu khién.

2. Hé thong toa dé '

He thong toa do vuéng gée duge xac dinh theo quy tac ban tay phai
(h. 14.1). Cic chuyén déng chinh clla may NC duge thiét 14p theo cic truc toa
do X, Y, Z theo nguyeén tic sau: ngdn cdi B truc X, ngén trd 13 truc Y v ngén
gilta 1a tryc Z. Khi Iap trinh c4n nhé chi tiét ding yén, dung cu chuyén dong.

+Y

Hinh 14.2. Cic 1ruc toa dd irén miy
ay Mily Lién; b} Midy phay ditng: ¢} Midy phay ngang
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Quy dinh toa d6 trén mdy: _

- May ti¢n: truc chinh 1a truc Z mang chi tiét quay (h. 14.2 a).

- Mdy phay: truc chinh 13 truc song song v6i truc Z mang dung cu quay.

Tryc X nam trong mat phing dinh vi chi tiét gia cong (h. 14.2.b.c).

Ngoai cic toa d6 X, Y, Z cdn ¢6 cédc truc toa do song'song v&i ching,
cde truc nay duge ky hicu U ( song song vdi truc X), 'V ( song song véi Y).
W (song song véi Z).

3. Cdc diém khong (0) va cdc diém chudn

a) Diém khéng ctia may M (ky hiéu@* J:

Di¢m khong cfta mdy M 1a diém gdc cha he théng toa do mdy va do nha
ché€ tao ra cdc mdy d6 xdc dinh theo két cdu dong hoc clia may.

Trén mdy phay, diém M thudng nim tai diém giGi han dich chuyén cla
may. '

- —
MP M _LLJ

a) May phay b) May tién

_ Hinh 14.3. Diém khong cia mdy
b} Diém khong ciia chi tiét W (ky Iu'éu—@- ):
Diém khong cda chi tiét 12 gdc cba he théng toa do gin lén chi 6ét. Vi tri
cua diém W do ngudi lap trinh tu lua chon va xdc dinh sae cho cdc kich thudce
trén ban v& gia cong la cdc gid tri toa do clia he thong toa do (hinh 14.4).

Y

_ﬂ_f ______ __@%vﬁ > ' =

a) May tién b) May phay/ khean
Hinh 14.4. Didm khong ciia chi tict W
¢) Diém khéng cia chiong trinh PO (ky hiéu @—):
Diém khong clia chuong trinh 13 diém ma dung cu s&.& dé trude khi gia

céng. Thudmg chon diém PO sao cho dung cu s& duge thay doi dé dang.
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d) Diéwi chudn ctia mdy R (ky hiéu - 9L

Trong mdy .¢é hé théng do dich
chuyén, khi mét dién cdc gid tri nay s&é R
mit theo. Khi c¢6 di¢n tr¢ lai, mdy phdi 'é. _
chay tdt ca cac truc dé dua h¢ thong vé W
diém khong M. Trong thuc t€ nhiéu khi

o .o s (d
chi ti€l gia cong da bi kep uén mdy lam - O
vudng cdc chuyén dong ndy. Do vay cin M
¢6 diém chuin thir 2 d6 1a diém chuin
mdy R.

e) Didm 1y (ky hiéu *@' ):

Diém ty 1a giao diém ciia cdc dudng truc va mit phing 1¥.

Y

Hinh 14.5. Biém chuin may

Viduy: di€ém ty A trén mdy tién (h. 14.6)

_%9______‘—_‘@ W

Hinh 14.6. Diém ty A,

8) D:'(j}n thay dao W, (ky hiéu 4}’ )

D¢ tranh va dap vao chi tiét gia cong khl lhdy dao ty dong, dao phdi chay
dén diém thay dao (h. 14.7).

Hinh 14.7. Diém thay duo

) Diém diéu chinht dao (k3 hiéu —@— }:

Khi st dung nhiéu duo, cdc kich thudc cha dao phdi duge xdc dinh trén
thiét bi diéu chinh dao, cdc thong tin ndy dugc dua vio bo nhd dé sau ndy
hiéu chinh kich Ehuéc—: dao (h. 14.8).
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Hinh 14.8. Diém diéw chinh dao.

4. Cdc dang diéu khién

Trén cic mdy didu khién s6, tuy theo dang chuyén dong giira diém déu
va diém cudi cla quing dudng chay dao ngudi ta phan thiinh ba dang di¢u
khién: diém, dudng, dudng vién.

a} Piéu khién thea didm

Dung cu chay dao nhanh dén diém dalip P P
trinh (khong cit) va tai diém nay mdi bacdau | P77 '@
thuc hién qud trinh cit. Trén hinh 14.9 dung . A

cu chay nhanh tir diém W dén P,; tir P, dén P, \
khong cat got, chi thuc hién qué trinh cir got W
tai diém P, P, . -

Hinh 14.9. Didu khién theo didm
Diéu khién theo diém ung dung tai cac
may khoan toa do, han diém.

b) Didu khién theo duiong

Piéu khién theo dudng tao ra cac dudmg chay song song véi cic truc cua
mdy ¢é cit got. Piéu khién theo dudng ding dung tai mdy phay v mdy tién.

. .
\[, Chi tiét gia cong T

W {i—a

Dao phay

a} Mdy phay : . _ . B Maiy li¢cn

Hinh 14.10. Dié¢u khién theo dudng.
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c) Piéu khién theo duong vién

Khi didu Khién theo dudng vién, dung cu c6 thé chay theo dudng tuy N
trong mat phing va trong khong gian bing cdc chuyén dong dong thai cla
céc truc miy ma gilra cdc tryc nay ¢o md&i quan hé ham s&. Ty theo s6 lugng
cac truc diéu khién déng thdi ma didu khién dudng vién dugc chia thanh 2D,

2%[). 3D hodc Ién hon.

* Diéu khién 2D:

Hai truc ¢6 lién quan vy4 éj%
ham s6 vdi nhau: truc X, . T

Y va X, Z (h. 14.11) cic &) >

. . w¥ X
truc con lai diéu khién W ’
doc 1ap- a) Mayphay b) May tién

* Diéu khién 2—;-1) :
. Hinh 14.11. Diéu khién 2D

Hai truc diéu khién _

lien quan véi nhau theo titng cap. Vi du trén may phay ¢é 3 truc X, Y,Z

thi tai mat phing XY c6 hai truc X, Y ¢6 lién quan va tai mat phing YZ

¢6 hai truc Y, Z c6 lién quan (h. 14.12).

* Piéu khién 3D: ba truc diéu khién dong thoi dé tao ra mit clu
(h. 14.13).

5

Hinh 14.12, Bidu khién 2%0 Hinh 14.13. Didu khién 3D
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14.2. MAY DIEU KHIEN SO

May diéu khién s6 khdc véi mdy cong cy thong thudng, Vi viec diéu
khién céc chic nang ctia may dugc quyét dinh ty dong khong phu thube vao
ngudi van hanh, do d6 chat lugng va ning sudt chi phu thudc vao dic tinh
ctia miy. Cc may cong cu diéu khién s6 12 thi€t bi gia cong dugc 1ap trinh
phit hop véi viéc san xudt tr dong loat nho va trung binh. Uu diém chinh
ctia ching 13 tinh linh hoat va sy thay d3i nhanh cac chuong trinh gia cong.
Ngoai ra mot dac diém quan trong nira la gia coéng dat do chinh xdc cao. VI
du sai s6 dich chuyén ciia mdy phay va mdy khoan vao khoing 10pm, &
may doa, mdy mai, mdy dién hod &n mon sai s6 0,5+ 1,0pum. D6 chinh xac
cha mdy phy thudc vao d¢ chinh xdc cha cdc bo phan, cdc chi tiét may,
ciing nhu d¢ chinh xdc ctia co cdu dan dong, chat lugng lap rdp, do cing
vitng ¢ita céc phdn tr mdy, khe hd gia cdc bé mat, diéu kien ma sat giiia
cdc phdn tir chuyén dong véi bo dan hudng va cic y&u t& khic. Do cing
viing clia tryc chinh va cédc b phan quan trong khdc cling cao hon so véi
may cong cu thudng.

1. Mdy khoan diéu khién sé

Céc mdy khoan c6 hai dac diém vé ket cdu:

+ C6 mot ddu truc chinh véi tryc khoan thing ding thyc hién chuyén
dong tién dao theo truc Z.

+ C4 ban mdy rén dd g4 (dinh vi va kep chiit) xéc dinh vi tri phoi theo X, Y.

Miy khoan phii hop véi cac phoi & dang tdm ¢ thé gia cong véi mot
truc hoac nhiéu truc, ngoai ra c6 thé phay nhe.

K&t ciu don gidn nhit 12 c6 mot ban toa do didu khién s6 con chiéu siu
khoan dugc diéu chinh bing cam hodc ci. @ nhitng mdy khoan nay chu trinh

khoan dugc thuc hién sau khi dat vi tri thi chu trinh tién trién khong c6 tic
dong cia NC ma nhd cam hodc cit.

¢ nhiing hé 16 khoan c6 vi tri d6i xing, c6 thé dung gidi phdp doi xing,
guong dé don gian khau 1ap trinh, tuy theo két cdu ¢6 thé dai xtmg 1 hodc 2
truc. Ngoai ra cdc hé CNC di manh c6 thé 1ap trinh quay, nghiéng, phéng to,
thu nhd cic hé 16.

Chic ning hiéu chinh chiéu dai dung cuy (bu chidu dai dao) tao didu ki¢n
sit dung nhitng dung cy ma chiéu dai thyc t€ khong tuong tng véi chiéu dai
ghi trong chuong trinh. :

Muc do ty dong hod ciia mdy khoan duge ning cao hon khi dugce trang bi
thém mot ban quay c6 thé quay trdn va ¢6 truc ndm ngang. Khi dé c6 thé gia
cong trén 4 mat cha phoi. Ngoai ra nang sudt cao hon nita n€u lap them hai
hoic nhiéu truc gia cong (trung tam khoan).
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2. Mdy doa

M4y doa thudng rat 16n, ¢6 tryc chinh nim ngang (h.14.14),

Mdy doa thuc hién cdc cong viéc sau:

+ Gia cong cidc 15 phiic tap (13 trén vo hop).

+ Hi¢u chinh d¢ nghiéng d€ can bang dung sai g4 kep.

+ Phay 16.

+ Phay ren.

+ Chu trinh do. _

+ Lap do hoa ¢6 mé phdng qué trinh gia cong.

Mdy doa cé chu trinh dic bi¢t d€ gia céng vong tron 18, hang 15, phay
dinh hinh hodc phay hde.

Tinh linh hoat clia mdy dugc ning cao nhd cdc giai phép:

+ Trang bi 6 tich dung cy va tay m4y thay déi dung cu ty dong.

+ Ban mdy c6 thé quay, dich chuyén,

+ C0 cdc dau 1ap phu c6 thé thay déi dé khoan, phay, ti¢n ren, tién mac ddu,

%
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c)

Hinh 14.14. Miy doa. _
a} Mdy doa 3 truc 1oa do; b) Miy doa 4 tryc 10a d6 ; c) Midy doa 5 truc toa do.
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3. Mdy phay

Miy phay ¢6 hai loai chinh:

+ Phay diing

+ Phay ngang

M4y phay cé tir 3 + 5 truc diéu khién,

a) Mdy phay ¢6 5 truc diéu khién:

Loai n¥dy nay tao ra chi tiét ¢é hinh dang phic tap bang cich sir dung
cdc ddu dao c6 nang suft cao d€ gia cong cdc bé mat cong thay th€ dao phay
ngén hodc dao phay mit ddu (h. 14.15). Mdy ding ngon ngit iap trinh ATP
dé lap trinh gia céng. My cin ddm baoc moi dung cu cé kich thudc théng
nhit, kich thudc chiéu dai théng nhat dat duge nhd cdc dung cu duge didu
chinh trudc hoac céce truc chinh ¢6 kha nidng hiéu chinh riéng ré.

Hinh 14.15. Mdy phay 5 truc toa do.

b) Mdy phay téc dé cao:

- Mdy phay t6c d¢ cao (HSC- High speed cutting) 1a phuong phdp cit got
¢6 cong sudt cao, thod man 4 yéu cdu:

+ Giam thoi gian cit nh t6c do va lugng tign dao cao (thé tich phoi 16n).

+ Giam luc cat nhe t6¢ do truc chinh cao.

+ Tranh lam néng phoi gia c6ng (khong lam phoi bi€n dang)

+ Cai thién déng ké vé chat lugng gia cong (khong cén gia cong tinh sau d6).

T8¢ do cét tuy theo vat liéu gia cong 1.000 + 7.000 m/ph.
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- Cac mdy gia cong cao t6¢c phai ddm bao cdc yéu cau :

+ D6 8n dinh va d6 cing vilng cao d€ trinh dao dong va cong hudng
(may cé dudng trugt ngin).

+ Pong co tryc chinh khong c¢6 dao dong, can bang (5t

+ Cac bo phan c6 gia t8c phai c6 khéi lugng nhd dé dat gid tri gia tdc¢
cao,. '

+ C6 thiét bi hit byi, phoi khi phay d€ trinh hu hai cdc dudng trugt va bé
mat gia cong.

+ C6 hé thong che chén viing gia cong dé dam bao an toan.

4. Mady tién

Phan leai may tién:

+ M4y tién truc ngang (h. 14.16)

+ Mady tién c6 bé mdy nghiéng (h. 14.17).

+ My tién truc thing ding (h. 14.18).

Hinh 14.16. Mdy tién truc ngang

a) Mdy tiégn 2 truc tou do ; b} Mdy tién 3 tryc toa do : ¢) Mdy ti¢n 2x2 truc toa do.
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Hinh 14.17. Miy tién c6 be mdy nghi¢ng,

r "]
z |-

* T

)
Hinh 14.13. Mdy ti¢n ding.
a) My tién ding 2 truc toa dd; by Mdy tién ditng 3x2 truc tou dg.

Chiic lféng quan trong ctia mdy tién la tién ren: ren c6n, ren nhiduy cap,
ren ¢6 budc ren thay ddi. Tien ren bing he didu khién s6. Hé¢ CNC diéu khién
dong bo gilta vong quay cla tryc chinh mdy va chuyén dong ti€n dao bing
cich xir 1y phit hgp céc xung phét ra nr truc chinh mdy. D¢ thyc hién chiic
nang nay tryc chinh ¢6 hé do (bo cdp xung gia tang) dé phan héi 16¢ dd quay

truc chinh va vi.urf géc chinh xédc 16i h¢ CNC.
' 5. Trung tém gia céng

Trung tam gia céng 1a mdy cong ¢y NC cé it nhat ba truc diéu khién sé, né
thye hién nhiéu cong viee khic nhau nhy phay / khoan, tién / phay (h. 14. 19},

Dic diém cba trung tam gia cong:

+ Céc chi tiét lang try 6 thé gia cong trong mét 1dn gd dat theo 4 hodc 5
phia nh&r 4 hoac 5 truc toa do dugc diéu khién theo phtrong phdp NC.

+ Tat ci cdc phuong phdp gia cong déu cé thé duge ti€n hanh: phay,
» khoan, doa, khoét 18, cét ren va cic bién dang phic tap. T6c d6 truc chinh, y
s0 ti€n dao dugc didu khién theo phuong phép s&.
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+ Dung cu dugc chon theo chuong trinh va dua vao vi trf hoat dong. SO
dao vé mat 1y thuy€t 1a khong giéi han (60 - 120 dao).

+ Thi&t bi g4 va thio chi ti€t ty dong nit ngén thdi gian ga dat bing cach
th4o chi tiét da gia cong trong khi chi tiét khic vin dang dugc gia cong.

G chira dung cy
dang dia %

Hinh 14.19. Trung tam gia cong 3 tryc toa do.

6. Mdy mai

M4y mai ¢é vi tri quan trong trong ché tao khuén miu va trong viéc dat
do chinh xéc cao d6i v6i nhing chi tiét nho, rat nhd. S8 lzong truc didu khién
NC 1a 2 d6i vdi may mai tron hoac bién dang don gian 14, 9 hodc nhiéu hon &
céc trung tam mai dac biét. ' '

M4y mai phing cé 3 truc NC, nhiu khi thém 2+ 3 truc NC khdc dé gia
céng cdc mat 16i, 1m theo phuong X, Y. - '

M4y mai dung cu c6 5 truc NC véi ndi suy dbng thoi.

He diéu khién mdy mai phii ddp {ing yéu cdu sau:

+ D6 chinh xé4c cao do d6 do phan giai khi do va lap trinh < 0,1pm.

+ Pham vi gid tri lugng tién dao rong: 0,02+ 60m/ph.

+ Céc chu trinh mai va cdc chuong trinh thif cdp truy cap nhanh.

+ Sita d4 mai diéu khién s6 véi dung cu kim cuong.

+ Hiéu chinh (bd) 16c d6 quay clia truc mai va chuyén déng &n vao cla
d4 mai sau khi sira da.

+ Tdc do tién dao theo quy dao vdi sai s§ vé goc bang 0, dé tranh sai 56
bién dang khi sira da profin cling nhu khi d4 14c Iu.



+ Lap trinh v hi¢u chinh qud trinh mai don gién dé thg van hanh may
mai ¢6 thé hiéu chinh & moi thoi didm.

~° + Lap trinh bién dang tai mdy mai dé ¢6 thé nap hinh dang dd mai hoac
hinh dang chi ti€t mai nha NC.

+ Nap bing tay hoic ty dong cdc gid tri hiéu chinh dung cy.

+ C6 kha nang nap dif liéu hi¢u chinh tir xa.

+ Cé6 nhiéu chic nang mai dic bigt.

7. Mdy gia cong bdng tia LASER

Trong cong nghiép LASER khi CO, c6 wu diém hon vi né ¢ cong suat
cao (15kW) va hiéu suat cao.

Hé thong diéu khién ding cho mdy gia cong bang tia LASER: diéu khién
chuyén dong clia ban mdy

Pham vi (tng dung tia LASER:

+ Cit kim loai 161 8mm, chat déo 40mm.

+ Han, khic, phay.

+ Tao miu nhanh: sy phéi hop gilta k¥ thuat hod téng hop, CAD va k¥
thuat LASER.

8. Mdy tia lita di¢n (EDM)

May tia l{ra dign dya trén nguyéﬁ 1y gia cong dién vat 1y.

* C6 hai loai mAy tia lira dien: |

+ May EDM dung dié¢n cyc day.

+ M4y EDM dung dién cuc dung cu dinh hinh.

* Kha nang cua mdy EDM:

+ Gia cong duge bé mait ¢
hinh dang phic tap.

+ Vat lieu gia cong ¢é d§
cing cao.

+ Dat d6 chinh xac cao.

a) Mdy EDM dién cuc ddy:

So d6 nguyén Iy mdy EDM
dién cuc day duge thé hién trén Hinh 14.20. So dé nguyén 1¥ miy EDM

hinh 14.20. : 1. Phoi: 2,7. Cdc con lan diu hudng; 3. Day dign
cuc; 4, 5. Cic cudn diy; 6; Dudng chép hinh.

Chat dién moi: nude 1a da
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khtr ion ¢6 tdc dung tao ra khdng tr& chuyén tiép cho cdc lin phdng dién gitia
hai dién cyc, cudn cic phoi cét ra khoi viing gia céng va lam ngudi phoi.

Mdy EDM cé hé dleu khién lugng ti€n dao cho chuyén déng tuong doi
gitra dién cyc dung cu va phOl nhidm tao ra khodng cich cdn thiét d€ tao ra
tia lra dién. B¢ chinh xdc vé hinh dang, chét lugng bé mat gia cong phu
thudc vao t6c d¢ tién dao va mitc d6 6én dinh cla né.

Pién cyc diy bj mdn do cic 1dn phéng dién. Day ¢é thé dung mot lin
hoidc nhiéu lin.

Vit lidu dday: déng, tungsten.

Kich thude day va khoi lugng cudn day cho trong bang 14.1.

Bang 14.1 .
Kich thuéc day | 0.1 0,15 0,2 0,25 0,3 0,35
{mum) Loai
Khéi lugng mot | 1 16 3 3 3 10 o
cudn 5 5 5 JIS
(kg) 10 10 10

Hg diéu khién s& diéu khién chuyén dong X, Y, khi cit ranh nghiéng
hoac rinh cdt hinh khéi phai thém chuyén dong thit hai & mat phing V, U.

Vidt liéu gia cong: vat ligu dan dién va ban din, ‘

Gia cong phoi sau nhiét luyén cé do chinh xdc cao va chat lugng bé miit cao.

b)Mady EDM dién cuc dung cu dinh hinh :

Maiy EDM dién cuc dung cu dinh hinh diing d€ gia cong tinh cic khuon.
Qua trinh ddnh béng phéng dién an mon ddm bdo chat lugng bé mat cao.
Dién cuc & dang am ban cla chi tiét gia cong.

H¢ diéu khién CNC diéu khién dién cuc dung cu trén mat phing X, Y
ti€én cham theo phuong Z. Khi xdy ra dodn mach hé CNC diéu khién dién cuc
riit nhanh vé vi tri xudt phdt, sau dé tdi lap lai qud trinh gia cong.

- Cong viéc 1ap trinh cla hé théng CNC thudng thyc hién tryc tiép tai may
c6 sy hé trg cla man hinh d6 hoa.

14.3. HE DUNG CU DUNG CHO MAY GIA CONG CNC, NC

Dung cu trén cic mdy CNC phii dép ting dugc cdc yéu ciu sau:
+ C6 wdi bén cao, dugc diéu chinh kich thude ben ngoii.
+ Lap dat va diéu chinh nhanh khi thay (h€ cdc chi tiét gia cong.
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+ C6 d6 chinh xdc cao khi gé vao vi tri cong téc. _
+ C6 tinh van nang cao khi gia cong chi tiét khdc trén mdy khic.
+ K&t c4u ¢ tinh cong nghé cao.
Dung cu trén cdc mdy CNC duge thay déi ty dong. Nhimg phén tif co
ban cia hé théng cung cap dung cu :

+ Ti€p nhan dung cu: phin trung gian dé lip dung cu vio truc chinh may
¢dng cu.

+ Dung cu.
+ Otich dung cu: luu git dung cu cho qué trinh gia céng.

+ Co cdu thay déi dung cu: thay déi dung cu, gd dat dung cu vao vj tri
lam viéc va vi tri 6 tich dung cu,

1. Hé dung cu va hé cung cdp dung cu trén mdy khoan, phay va trung
tdm gia cong

Déi v6i mdy khoan, phay va trung tam gia cong, phan tir ti€p nhan dung
cy thudmg 13 6ng con. Ong con dugc tiéu chudn hiod va c6 két cau, kich thudce
tieu chudn (h, 14.21).

60" £15'
A ]
. . . —]
150 | 40 | 45 | 3o
A |6825 8255|1018
B | 7143|8573 10478 . . ] i W hod
C | 44,45 5945 | 6985 >
-4
D | e3s {8255 5843
e 1
E {4445|57.15|69.85 ' J
]
A +0,005
8 17,075
19,05 2099
35z0.2‘

Hinh 14.21, K¢t cau 6ng con

Qud trinh kep &ng con trén truc chinh cla mdy duoc thuc hién nho
chuyén dich doc truc bing 15 xo 14 (h. 14.22.2). Khi bac' 4 dich chuyén doc
truc Ién phia tréen nho 10 xo 14, bi 2 s& duge phdn con chia bac 3 t¥ vao ranh
bop chuyén diing kep chit duéi va kéo né viio 18 truc chinh. Khi thdo dung
cu bac 4 chuyén dong xudng duéi céc vién bi rdi khdi g& chat wén phdn cén
bac 3, gidi phéng chudi ra khéi 18 truc chinh.
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Hodc qud trinh kep 6ng con trén truc chinh clia mdy duge thyc hién nhd
chuyén dich doc truc bang viu kep trén ranh bép chuyén ding bang bi hoic
chau kep dan héi (h. 14.22.b) Chuoi dung cu duge kep chit nhd chau kep dan
héi 1 khi truc 3 dich chuyén doc truc 1én phia trén nhd 10 xeo 14 va bac 4 bép
cdc chdu lai. Khi truc 3 dich chuyén xufng phia dudi, chdu kep nhd ra gidi
phdng chudi 2. .

D6 ‘chinh xic géc con phdi cao dé dam béo do cing viing clia mdi lap.
Ngoai ra géc con cita chudi dung cu phai 16n hon géc con cha 16 truc chinh
khoang 1".

Hinh 14.22. S0 d6 kep 6ng con trén truc chinh midy.
a) Kep &ng con bing bi b) Kf_.‘.'p Sng con bing chan chiu din héi
1. Truc; 2. Bi; 3. Con bac; 4. Bac 1. Chiu kep: 2. Chuoi; 3. Truc; 4. Bac.

2. Hé dung cu va hé cung cdp dung cu trén mdy tién

Trén mdy tién thudng dung hai hé cung cidp dung cu sau:

«+ Dau dao rovonve. '

+ O tich dao véi co cdu thay dao tu dong.

a) Pdu-dao rovénve:

Thay dung cu duge thyc hién nhd quay ddu dao t6i vi tri yeu cau, ri ¢
dinh 1ai. Thdi gian thay dung cu khodng 1+4 gidy. Ddu dao rovonve ¢6 céc
k&t cau sau:

+ Bon vj tri (h. 14.23a)..

+ Kiéu sao (h. 14.23b).

+ Hinh tang trong (h. 14.24).
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Hinh 14.23. K¢t ciiu cila diu ravoanve

a) Bn vi tri ; b) Kid sao

Hinh 14.24. Dfu rovonve hinh tang trong.

a) Téng thé; b) Phiy rinh cong; ¢} Khoan 16 nghiéng;: d, ¢) Cit ren va khoan 18 trén mat bich;
f) Phay rinh; m) Phay riinh trén mdt ddu; n) Phay luc gidc.
Két cdu clia can dao tién:
+ Dang try.
+ Dang khéi chit V.

Chudi try: trén cdc chudi tru 6 rang luge dugc gia cong véi budc ren
chinh xdc. Két ciu clia dao tién chu6i try thé hien trén hinh 14.25,
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Hinh 14.25. K&t ciu dao tién chuoi tru.
a) Dao tién; b) Duao ldp trén diu rovonve;

_ L. Dao; 2. Dau rovonve; 3. Bue rang: 4. Vit, 5. Chuai ring luge.
b) O tich dao vdi co cdu thay dao te dong

O tich dao ¢6 wu didm 12 luu git duge nhiéu dung cu va dam bao dung cu
khong bi va dap khi thay dao hoac gia cong. Cé nhiéu phuong dn cdu tric

tich dao (h. 14.26).
a5 > -

a) b) o d)

CONNEY.
J=

Hinh 14.26. Ciic phuong dn cfiu tric 8 tich duo

a, b} Tim guay niim ngang, thang diing: ¢} Dang hinh sao véi tam quay lhfmg ditng;
d, e) Dang hinh con vdi truc quay diing va nghigéng; f, m) Dang xich tii: n) Dang thing.

Dao duce thay th tw dong bing robot (h. 14.27).
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Hinh 14.27. So dé thay dao tr dong.

1 41

1. Diu ravonve; 2. Robor; 3. Biu duo; 4. O tich duo.

3. Hiéu chinh dung cu trudc khi gia cdng

Trén miy CNC dung cu cét trude khii gia cong phai duge higu chinh.
Hiéu chinh nay duge thuc hién bén ngodi mdy cong cu bing mdy hi¢u chinh
c6 trang bi cic bo thich nghi dé dam bio gd dit dung cy nhu & vi tri lam viéc.
Vi trf cdc ludi ¢t duge xdc dinh theo phuong phép quang hoc nhd kinh hién
vi véi ong kinh hodc dia chuoi vach chudn thong qua dau do tiép xuc.

M4y hiéu chinh:

+ Két cdu ding: ding cho dung cu khoan, phay.

+ Két cau ngang: ding cho dung cu mdy tién.

Hiéu chinh dung cu 1a ddm bdo sao cho cdc ludi cit chinh va phu cia
dung cu ¢é vi tri chinh xdc nhit so véi diém géc (diém chudn E) cha co ciu
}ip dao theo phi&u hiéu chinh dung cu (h. 14.28).

Po dung cu dé cai dit vao bd nhd gid tri higu chinh dung cu cia hé CNC.

=
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E = Didm pic
P = Bidm cit

F4

Hinh 14.28. Hi¢u chinh dung cu
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4. Quan tri dung cu trong hé CNC

Hé dung cu duge quan 1§ nhd mi hiéu phan loai, md hi¢u chita cic dir
liéu vé phuong phdp gia cong, mdy, cdch gd dit dung cy, & tich dung cu, than
“dao, ludi cit,

Vi dy: md hiéu dao tién.

O 000 oooocEQ_B .
an kinh ludi cat

Vit liéu dao

Kich thudc diéu chinh trude

Co ctu kep dao

Hinh dang cu thé (co ban) ciia dao

Ki€u hinh dang co bén cha dao

Kich thude danh nghta

Tuy theo kha nang ctia hé NC vi CNC ma phai nap cdc dit liéu sau day:
ki€u dung cuy, s6 hi¢u dung cu, dung cu du bi, thay thé, vi tri dung cu trong 8
tich dyng cu tiéu chudn, ddu dao, trong lugng dung cu, luong tién dao,
momen quay t6i da, tudi bén dung cy, gidi han v& dao, bdn kinh dao, ban
kinh ludi cat, chiéu dai dung cy, mi hiéu dung cu dic biet, hieu chinh mon
- dao, mi hieu sai s6..,

H¢ théng nhan dang dung cu dién tir nh& con chip duge gin cing trén
dung cy.

Uu di€m clia he théng:

+ Luu thong dir lieu tr dong gilta mdy diéu chinh dung cu, 6 tich, hé
CNC, ngudi sir dung. “ '

+ Dam bio trao déi dit lieu an toan.

+ C6 thai gian diéu chinh mdy gia céng ngin.

+ Tan dung dugc tudi bén dung cu.

+ Hop 1y hod kho dung ¢t va chudn bi dung cu.

+ Khong cén diing phi€u dung cu trong sin xuat.

+ Hé trg cong viéc 1dp rap va do ki€m dung cu.

+ Tao diéu kién quén tri dung cu t6t. '

Thong thudng ¢é ba bo dung cu cho mot mdy gia cong:

+ Mot trong & tich dao tai mdy gia céng.
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+ Mot trong kho hodc tai phdng kiém tra.
+ Mot trong cung tng dé€ ding cho chi ti&t tiép theo.

14.4. LAP TRINH GIA CONG TREN MAY CNC

1. Khdi niém va dinh nghia

Tinh kinh t€ clia cdc may cong cu diéu khién s6 phu thudce nhidu vio hé
théng lap trinh d€ tao ra cde dir lidu diéu khién. Cdc chuong trinh dugce lap ra
16t vA dua vio mdy dé dang nhanh chéng thi qua trinh gia cong tré nén linh
hoat va kinh 1€ M¢t chuong trinh duge tao nén bdi cdc chudi lenh didu
khién, mdy cong cu NC tién hanh gia cong mot chi tiét cu thé bing cdc
ctiuyén dong tuong d6i giita dao va chi tiét. Cdc chuong trinh nhu vay chia
tdt ca cdc thong tin cédn thi€t cho viéc gia cong chi tiét tr dong hoan toan.
Qud trinh thi€t 1ap cdc chudi lénh cho dung cu cit tir ban vé chi tidt va
catalog dung cu, ciing v6i viéc phdt trién cdc lénh ciia chuong trinh cu thé,
sau d6 chuyén tat ci théng tin ndy sang bo phan mang dif licu duge mia hoa
ddc biét cho hé thong NC duge goi 1a 1ap trinh.

Chuong trinh NC 12 todn bg cdc 1énh cén thiét dé gia cong chi tiét trén
mdy ¢ong cu NC. Ciu tric cia chuong trinh NC cau lénh NC, tir lénh NC
dugc quy dinh theo tiéu chuin qudc 1& ISO 6983. |

* Tix Iénh NC 1a sy phoi hop cdc con s& va chir cdi d€ hrong hod chinh
Xac cdc chiic nang yéu ciu thuc hién.

Vi du: X42 (Dich chuyén trén tryc X mot doan 42mm)

* Cdu lénh NC 12 su ghép ndi 16i thiéu cdc tir lénh cédn thigt d& thuc hién
mét chuyén dich hoac mot chire nang khdc clia may cong cu.

Ciu tric tdng quét mot cau lénh:

N..G.X.Y.Z.A.B.C.I.L.]JLK.HD..T.M..S..F;

Trong dé:

N- That ty cau [énh trong chuong trinh;

G- Diéu kién/ dit liéu dich chuyén;

X, Y, Z - Céc toa d0 thing;

A, B, C- Cic toa do géc;

L J, K - Céc thong s6 noi suy;

HD - Ghi nhd hiéu chinh;

T - Lénh dung cu gia céng; N
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M - Lénh chiic ning phu;

S - Théng s& vé td¢ d6 quay clia truc dao, hodc van tdc cét;

F - Lugng ti€n dao;
; - Dau két thiic cau léch.

2. Md ISO co ban

Tiéu chudn qudc 1€ ISO 6983 quy dinh bo c6t mi cho cdc mdy NC dé
diéu khién qu4 trinh gia cong chi ti&t co khi. (bang 14.2).

Cdc hing ché€ tao mdy cong cu sir dung cdt mi SO ¢6 hiéu chinh dé gii
ban quyén cho minh trong sir dung mdy cia hing.

Bang 14.2
Ky wr | Chie nang didu khién Kyt | Chic nang diéu khién
A | Chuyén dong quay quanh tryc X R Chuyén déng thing thit ba song
_ song véi truc Z
B Chuyén déng quay quanh tryc Y ) Tdc do quay ciia truc chinh may
(vdng/pht)
C Chuyén déng quay quanh truc Z T Tuy chon dung cu gia cong {dao)
D | Ghikich thudc bi dac (hieu chinh U | Chuyén déng thing thd hai song
dao khi dao mon) ) song vdi truc X
E | Budc tién dao thet hai (mm/phiit) V | Chuyén dong thing thir hat song
' song vdi truc Y
F Bu6c tién dao thit nhat (mm/phut) W | Chuyén dong thang thi hai song
song vdi truc Z
G - | Chire nang dich chuyén X | Chuyén dong co ban thing theo truc
- X N
H (Tu¥ chon theo hling ché 1a0) Y Chuyén dong co ban thing theo truc
. Y
I Tham s6/ budc ndi suy song song I. | Tuy chon theo hing ché tao
véi truc X
J Tham s6/ buée ndi suy song son M | Chic nang phu
vditrucY ' -
K Tham s¢/ bude ndi suy song song N 86 thir ty cau lénh
vdi truc Z _
0 (Tu¥ chon theo hang ch® tao)
P | Chuyén dong thing thi ba song Q | Chuyén dong thing thir ba song
song véi truc X song véi truc Y

a) Cdc chire ndng dich chuyén

Cic chiic nang dich chuyén duge biéu thi bdng chir cdi G va hai chit s6
ding sau (chitc ning G). Chic nang G dugc chudn héa thé hién tai bang 14.3.

14-GTCNCTMay
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Bang 14.3. Cic chifc nang diéu khién dich chuyén G

-Mi hiéu Chic nang
GO0 Dich chuyén nhanh khong cat
GOl Dich chuyén cét thang (ndi suy dudng thang)
G02 Dich chuyén cit cung tron (noi suy dudng tron) theo chiéu kim déng hé
Go3 Dich chuyén cit cung trdn nguge chiéu kim déng hd
G4 Thoi gian tré/ dimg (0,1...983 sec).
G17 Gia cong theo mat phiing ngang XY
G18 Gia cong theo mat phéng ding XZ
Gi9 Gia cong theo mat phing ding YZ
G33 Cat ren vdi budc ren khong déi
G34 Cit ren v6i buGce ren tang din
G35 Cat ren vi budc ren gidm din
G40 B ché do bt dao (bo hiéu chinh dao)
G41 Bis/ hiéu chinh dao theo ban kinh, vé phia trdi quy dao cit
G42 BUY/ hiéu chinh dao theo bén kinh, vé phia phai quy dao cét
G43 Bl dao duong theo qu¥ dao cat
G44 Bi dao 4m theo quy dao cit
Gs3 Xo4 1enh dich chuyén diém khong
G54.659 | Lenh dich chuyén diém khong(G54, G55, G56, G57. G58, G59)
G60 Sai lech dich chuyén 1
G61 Sai lech dich chuyén 2, k€ ca chay trén dudng truot
G62 Dich chuyén nhanh khong cat
‘G63 Dat bude ti€n dao 100%, vi dy 1aro ren
G64 Thay déi budc tén dao hodc s6 vong quay
G70 Chay vé vi trf ban ddu theo tryc Z
G73 Budc tién theo 1ap trinh = budc tién theo truc
G74 Chay vé diém chudn/ géc cua truc 1 va 2
G75 Chay vé diém chudn/ géc cla truc 3 va 4
G8o K&t thac cde chu trinh d3 duge goi
G8l Chu trinh khoan 16 thudng
G83 Chu trinh khoan 16 sau
G84 Chu trinh taro ren
| G85 Chu trinh doa 16
G86 Chu trinh khoét b
G87 Chu trinh phay 16 vudng '
G8s3 Chu trinh phay rinh then
G89 Chu trinh phay 16 trdn
G0 Kich thudc wyet doi
Gol Kich thuéc twong d&i, kich thudce thed lugng gia tang
Go2 Chuyén dich diém chudn/ gdc theo lap trinh
G94 Cho don vi tién dao 1a mm/phit
G95 Cho don vi tién dao 13 mm/vong
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Nhitng léch G con tréng 1a tuy theo hing ch€ tao may NC, CNC.

Nhiing chitc nang dich chuyén thuc hién nhic di nhic lai trong chuong
trinh goi 1A chu trink. V{ du chu trinh khoan. Nhitng chu trinh dugc dng
dung nhiéu 12 nhimg chic ning duge quy chudn hoi trong h¢ didu khién.

Ngudi sit dung cling ¢6 thé 1ap trinh cic chu trinh riéng theo yéu cau dac
biét clia minh vi cii vio bd nhé clia hé diéu khién. Cdc chu trinh ndy lam
giam chi phi lap trinh, tang su thuan tién khi 13p trinh.

b) Clure ning phu

Tir biéu thi chifc nang phu bao gém chir ¢ii M va hai chit so.

Chitc nang phu thudng goi 13 chifc nang mdy. Vi du: MOO dimg chuong

trinh.

Bang 14.4, Cic chiic ning phu trg

Mi hiéu Chic nang

MO0 Ditng qud trinh gia cong, khéi dong bang niit START

MOI Dimg c6 lua chon, trong ty nhu MOO

MO2 Két thie chuong trinh

MO3 Quay truc chinfi cdng téc theo chiéu kim déng ho

MO4 Quay truc chinh cong 1éc nguoc chidu kim déng ho

MO5 Dimg truc chinh

MO6 Thay dung cu/dao tu doéng

MO7 Bat vdi phun dung dich tron ngudi 2

MO8 Bat vdi phun dung dich trom ngudi 1

M09 Tit vdi phun dung dich tron ngudi

MI0 Kep

M1l Nid kep

M13 Quay truc chinh céng tic theo chiéu kim déng h6 va bat voi phun dung dich
tron ngudi

hM14 Quay truc chinh cong tic ngugc chiéu kim déng hd va bat voi phun dung dich
tron ngudi :

M9 Dimg truc chinh & vi tri géc nhat dinh

M20 Chitc nang M b6 sung (tuy chon theo hing ché' tao )

M30 K&t thic chuong trinh gia cong NC, tuong ty nhu MOO va cudn 1ai bang duc 15

M3l Nha khod him

M40...M45 | Thay déi cdp bd truyén

M50 Bat voi phun dung dich tron ngudi 3

MS1 Bat voi phun dung dich tron ngudi 4

MG0 Thay d6i chi 1iét gia cong

Mo68 Kep chat chi tiét gia cong

MG9 Nha kep chi 1€t gia céng
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3. Cdc lénh ISO co bdn
“a) Chire ndng vdn hanh mdy

Céc chic nang van hanh mdy bao gém cdc tir biéu thi s6 vong quay truc
chinh g, lugng chay dac F va dung cu cit. Tir dung dé biéu thi s& vdong quay
tryc chinh bao gém chif cdi g vh mét sO riguyén sau né cho biét s& vong quay
truc chinh trong mdt phiit.

Trén mdy tién st dung vong quay truc chinh trong mot phit hoac téc do
cit theo m/phiit. Y nghia khic nhau nay phan biét nho hai lenh G96 va G97.
Vidu: G96 g120 (16¢ do ¢it 1a 120mm/phuit).
G97 g1000 (s6 vong quay truc chinh 1000v/phiit).

Khi gia cong trén mdy phay hodc trung tam gia cdng sau chir g 13 s8
vong quay truc chinh trong mot phuit.

Vidu: g 1350 (s6 vong quay truc chinh 1350v/phiit)
Tir biéu thi lugng chay dao bao gém chit cdi F va s6 ding sau nd.
Trén may tién cin két hgp thém vdi hai 1énh G94 va G95
Vi du: N20 G94 F240 (lugng chay dao 1a 240mm/ph)
N30 G95 F0.25 (lugng chay dao 13 0,25mm/v)
Trén mdy phay va trung tam gia c¢éng lugng chay dao tinh theo mm/ph.
N30 F320 (lugng chay dao la 320mm/ph)
Tir biéu thj dung cu cit bao gém chi cdi T vi mot con s6 sau nod.
Vi du: TO3 (dao s6 3 trong 6 chira dao).
b) Lip trinh theo kich thudce tuyét doi va tirong doi

Lap trinh theo kich thudc tuyét d6i 1a 1ap trinh theo vi tri diém dich.
~Diéu kien dich chuyén dugc chi din bing lénh G90. Diém dich c6 gia tri toa
do luon gin véi diém khong clia chi tiét W.

Vi du: N10 G90 F200 g3000;

. M
N20 GOO X30 Y30; T
N30 MO3: 3 §

N ]
N40 GO1 Z-10; & >
N50  X50 Y60; 20 X

W™

NGO X70 Y20: 70

N70 GOO Z100; Hinh 14.29. Lap trinh kich thudc tuyét déi
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NSO X0 YO: Y
N9O M30;

6. B

3 al
Ply/gxp_\
Lap trinh kich thuéc twrong d6i bing N

. )

lénh GO1. Diém dich c6 céc gid tri toa do @P

luon gan véi vi tri cla dung cy. ' Wi.8
Vi du: N10 G91 F200 g3000;
N20.G00 X8 Y30,

X

20,113

Hinh 14.30. Lip trinh theo kich thudc

trong doi
N30 MO3; N
N40 GOl Z-10; Cic didmnoi [ ¥
N50 X20 Y8: suy trung gian 4 ._S
N60 X13 Y-14; <
N70 GO0 Z100; Ax/n
N80 X-41 Y-31; hp -
N9O M30. | 0 -

Hinh 14.31. Noi suy dudmg thing

¢} Cdc dang ngi suy

Bo noi suy clia he diéu khién diing dé tinh todn cic diém trung gian trén
quy dao gia céng, né 1a mot cum phdn mém dé gia cong lién tuc cdc doan gia
cong ting bing nhau theo gi4 tri toa 4o cha diém xudt phat. Mot dudng thang
trong mit phing XOY (h. 14.31) diém déu P(X,, Y.) diém cudi PAX., Y.)
dugc chia thinh nhiéu doan. Céc gia tri toa dd ctia cac diém trung gian trén
quy dao duge tinh béng cdch cong lién tuc vdi s gia S va &y

. - n n
* Noi suy dudmg thing:

GO0 - dich chuyén nhanh cua dung cu cit tir diém hién tai dén diém tigp
theo véi t6¢ do téi da (khong gia cong)

Vidu: GOO X30 Y20 |

GO1 - dung cu dich chuyén tir diém hién tai dén di¢m ti€p theo ¢ gia
cong. ' '

Vi du: GO1 X50 Y30;

* Noi suy duong tron: ,
GO2 - thuc hién lénh dich chuyén trén cung tron theo chiéu kim dong hé
GO3 - thuc hién lenh dich chuyén trén cung tron nguoe chiéu kim déng ho

{G03) Go2 X..Y..Z..1. J.K..F..
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Trong d6: X, Y, Z - Toa do diém N G03

dich. :
I, J, K - Thong s ndi suy. T

=140

I - Toa d9 cia tim vdng trdn theo
huéng truc X so véi diém diu cha cung.

J

V

J - Toa d¢ cla tAm vong tron theo
huéng truc Y so vdi diém ddu cha cung.

K - Toa d6 ciha tam vong tron theo

huéng truc Z so vdi diém ddu ca cung.
Vidu: GO2 X20 Y10 120 J-10 F100;
GO03 X-10 Y20 1-10 J20 F100;

Hinh 14.32. Noi suy duding tron

Nhidu he didu khién sir dung s& hiéu vé bén kinh thay cho cic thong sé
noi suy I, K.

A
Vi du: N1 G90 B -
. GOz X
N2 G96 G95 K0.8 g100 N
N3 GO0 X20 Z1 M04
N4 GO Z-12 5 )

N5 G02 X40 Z-22 R10 el 12

N6 GO0 X50 Z100 : 22

N7 M30

240
f

B

N
s

0
B

Hinh 14.33. Noi suy dudng tron lrén mdy tién

d) Cdc chitc ndng hiéu chinh

Tu¥ thusc vao phuong phédp gia cong ma cic chic niang hiéu chinh khic
nhau s& duge sir dung.

* Hiéu chinh dao khi khoan va phay: Trén mdy phay va cic trung tam
gia cong can hieu chinh chiéu dai dao va bdn kinh dao. Trong mot chuong
trinh gia cong NC thudng st dung nhiéu dung cu ¢é kich thude va chiéu dai
khdc nhau. Vi vay, ngudi ta can cit vio dao gia cong ddu tien dé xdc dinh
kich thudc chénh léch clia tat ca cdc dao khiac va dua vio bd nhd dé hicu
chinh.

Hiéu chinh chiéu dai dao thuc hién bing chit cdi D vd mot con s6 gom
hai chit s6 ti€p theo DOO. Khi hieu chinh chiéu dai dao, gid tri hi¢u chinh cua
béd nhd dung cu dd chon cong them vio gid tri Z di dugce lap trinh (c/ui y déu
ddu) (h. 14.34).



N {0 MO6 TOY; i
TO} = N20 GDO DO,
V] N30 72; — 5 Zmm+ nmm —

Xl
=t
wr

Hicu chinh ban kinh dao phay khi diéu khién theo dudng:

N

Hink £4.34. Hi¢u chinh chidu dai dao

Khi phay, quy dao tam dao phay goi la dudng cich déu (hinh 14.35). Khi
khéng sir dung hiéu chinh ban kinh dao phay ngudi lap trinh phai lap trinh
theo dudng cich déu. Hieu chinh bin kinh dao cho phép 13p trinh dudng gia
cong khong phu thudc vao dudng kinh dao. Pudng kinh dao di ghi vao bd
nhd ciia he diéu khién tir trude.

" Hi¢u chinh ban kinh dao phay theo cdc lgnh sau:

| My Dudng cich
inh 14.35. Budng - : . ddu ciha dao
cich déu il phay Idn
K y
R b :_—_j\i)uﬁng cich ddu

cta dau shay nho

AN
LGB

G43 - hi¢u chinh
dao theo chiéu duong.

G44 - Liéu chinh
duo theo chiéu am.

G40 - huy bo lénh
hi¢u chinh dao.
lip trizh
ciif phii xde dink hicu
chinh theo hudng nio
vi chon 1énh phi hop
(h. 14.36).

Noeopeiy
Mguin

'__‘__é_-‘__l
:
1

(‘,14(1: f ! G43 Gad | | G43
i ] i I |
| I— N | | I ——
G4 H4
G X
~
e
G343 Gi3
al f I G43 | f I G313

Gid

[ S——

G4

Hinh 14.36. Hi(_:;l ch

T
-_—-——

e —

G4

dubng cich déu

inh bin kinh dao khi didu khién theo



Higu chinh bén kinh dao phay khi diéu chinh theo dusng vién
Di¢u khi€n theo dudng vién CNC ty tinh todn quy dao clia cic diém tam
dao phay va tai timg di€m clia dudng vién gia cong (c6 chi ¥ dén hiéu chinh
dao theo X va Y).
He diéu khién chi c¢dn chi din - i
duy nhit 12 dao & bén phai hoic & ’]\
bén trdi dudmg vién (h.14.37) theo
Quy duo dao phay
[ ¢ben phii dutmg
| vién gia cong

cdc 1énh sau;

G41 - dao & ben wrai dudng
vién gia cong.

G42 - dao & bén phdi dudng  Qu¥ duo dao phay
vién gia cong. - & bén trdi dulng

; . . vién gia cong

G40 - huy bd lénh hi¢u chinh.

B& sung vio chi din hiéu chinh
ban kinh dao con phai chon bo nhé higu chinh wong ing thong qua tir D,

Vidu: D02 - bd nhd hiéu chinh s6 2.

* Bu bdn kinh ludi cit dao tién: dao tién luén c6 ban kinh & dinh dao.
Chinh bén kinh nay din dén sai lech dudmg vién gia cong ciia chi tiét. Phén
16n cdc h¢ diéu khién d3 loai bd sai léch nay bing viéc bl bin kinh dinh ludi
cit. Gid tri clia bdn kinh dinh 1u3i cit dugc nhé vao hé dié¢u khién nhir gid tr
diéu chinh. Viéc bl duge thue hién nhe céc léch G41 va G42. Tuy theo vj tri
cia dao tign phia trudc hay phia
sau dudng tAm quay cla méy tién Dao tién ¢ bén phai
(h. 14.38) cdn phdi chi y dén x7  dudng vién G42
huéng nhin lén mit phing X-Z.
P61 v6i cdc mdy c6é than miy
nghiéng ngudi ta nhin tr wén

Hinh 14,37, Xic dink huSng dicu chinh

Duo tién & bén i
dubng vién G41

L
”

xuong. D6i véi mdy cé dao phia —
trudc dudng tim ngudi ta nhin tir o _ ’
phia dudi lén mat phzing X-Z. Hinh 14.38. Xic dinh hudng hiéu chinh

e) Xé dich diém chudn

p |
A
a) Mdy phay by Miy tién

B A
%

Hinh 14.39. X& dich di¢m chudn.
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Trong cdc chuong trinh NC ¢6 cdc diém khong cha chi tiét W nén hé
thong toa d6 cdn xé dich dén diém nay (h. 14.39). Xé dich diém chuén la
khodng céch tir diém khong clia chi ti€t W dén diém khong ciia may M.

* Xé dich di¢ém chuidn diéu chinh: trong chuong trinh NC goi xé dich
diém chuén diéu chinh bing lanh G54, huy bd xé dich diém chudn bang lénh
G53. Khi xé dich diém chudn diéu chinh, cdc kich thudc xé dich chinh xdc
duoc xdc dinh bang cdc thiét bi do va s& duge cai dat vao trong bo nhé hiéu
chinh. Xé dich di€m chudn diéu chinh rit c6 ¥ nghla khi gia cong trén ban
quay (h. 14.40). Khi gia cong bén m3t cha chi ti€t bon diém khong W1, W,,
W, W, cin dich chuyén dén diém khong chia may M.

881

54.5

B
i

87,2

Wi

'Bd nhd higu chinh G54

X -881

Y 1455

Z 54

84 nhd higu chinh G55

X =324

Y 715

Z 872

W,

Hinh 14.40. Xé dich diém chuin khi gia cong 4 mit chi 1idt

* Xé dich diém chudn 1ap trinh: khi xé dich diém chudn 1ap trinh céc gid

tri x¢ dich phai duge bi€t 15 trong lap trinh va khong duge cai dit vio bo nha.

Xe dich diém chudn 1ap trinh duge thyc hién bing lech G59 va huy bd

thue hién bing léch G53 (h. 14.41)

Viéc sir dung xé dich diém chudn
lap trinh cho phép lap lai chwong trinh
gia cong nhiéu lan tai vi tri bat ky trén
chi tiét. )

Vi duw: Khoan cdc hé théng 16
giong nhau (h. 14.41)

N10 G54

AD~

Faal
AD~ W\@-

é\ ®‘¥

g

b

&

b

.70 .70

G0

X
80
M

Hinh 14.41. X& dich diém chudn lap trinh
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- N40 G59 X60 Y70

N80 G53
G. Cdc chuong trinh con va chu trinh

* Cic chuong trinh con: cdc chuong trinh gia cong duge lap lai nhiéu
l4n trong mot chuong trinh gia cong chi ti€t thi goi 12 chuong trinh con. Céc
chuong trinh con do ngudi sir dung soun théo.

Cau tnic clia chuong trinh con;

- Bt ddu chuong trinh con bing chi cdi L va s6
- Cau lgnh cia chuong trinh con

- Két thiic chuong trinh con bing lénh M17.

Vi du: Gia cong bSn rdnh gi6ng nhau trén chi tiét theo kich thuéc cho
trén hinh 14.42,

W Ws
3 D
c w W,
=
€ €&
Wizn ch
Chutong trinh chinh Chuong trinh con
NIO G90;
"N20 G539 X20 Y10,
N30 L90, - L90
N40 G59 X20 Y40, ot N%01 GO0 X0 YO,
N50 L90; N902 GO1 Z-5;
N6G G59 X50 Y40; N903 X10;
N70 L9G; N9%04 GO0 Z2;
N80 G59 X50 Y10 ' NS035 G53;
N90 L90; N906 M17;

Hinh 14.42. Chuong tinh con

* Chu trinh: nhitng chiic ning dich chuyén dugc nhic di nhic lai rong
chwong trinh goi 1a chu trinh. Cdc chu trinh gia eong do cdc nha ché tuo he
~diéu khién cai dat va duge quy chudn hod trong hé diéu khién.
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Vi du: Chu trinh khoan dwoc tiéu chudn hod bang ciic lénh tir G81 dén
G89, huy bd bing lénh G80.

14.5. Vi DU MINH HOA

P(16,90) P.(80,90) "_
Ps{H), 70)
7:(]0,60)
¢ A
1., Pe(9H}.50)
=
] Plo,10)
- P77 1D .
1 &y > {1,
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Hinh 14.43. Hi¢u chinh ban kinh dao phay
Chuong trinh ¢ hi¢u chinh ban kinh dao phay dugc thé hién trén hinh 14.43.

Chuong trinh

Gidi thich

N1 G90 ToIL MOG

Lap trinh theo kich thudc tuyér dsi. goi dao 6 1

N2 G41 DO1

Hiéu chinh bén kinh dao, dao bén trdi, bo nhd DO1

N3 F150 g1200

Lugng chay dao 150mm/ph,
S& vdng quay truc chinh 1200v/ph

N4 GO0 X10 Y10 MO3

Chay dao khong dén X=10 Y=10, bat truc chinh

N5 GO Z-10 MO3

Cat xuong sau Z=-10, bat dung dich lam mit

N6 GO1 Y60 Chay dao c¢6 gia cong dén diém P,

N7 X16 Y90 Chay dao ¢6 gia céng dén diém P,

N8 X&0 Chay dao cé gia cong dén diém P,

N9 G02 X90 Y70 1-10 Noi suy dudmg tron theo chidu kim déng hé

N10 GOl Y50 Chay dao ¢6 gia cong dén diém P

NI11X70 Y10 Chay dao cé gia cong dén diém P,

N12 Xi0 Chay dao c6 gia cong dén diém P,

N13 G060 220 Nhic dao ra khoi mat gia cong

N14 G40 M09 M0OS Huy Iéch hi¢u chinh, tdt dung dich, 14t truc chinh
NI15 M30 Két thiic chuong trinh
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Vi dy: Lap trinh gia cong chi tiét trén may tién CNC,

)
l
o0

40

Hinh 14.44. Gia cong chi tiét trén mdy tién CNC

Bang 14.6

Chuong trinh gia cong

Giai thich

N1 G90 M06 T01

Lap trinh theo kich thudc tuyer dai, goi
dao s6 1

N2 G95 G96 F0.6 g100

Lugng chay dao 0.6mmjvg, ¢ d6
100mm/ph '

N3 GO0 X32 Z2 M04 M08

Chay dao nhanh, quay nguoc chiéu kim
d6ng hd. bar dung dich tron ngusi.

N4 GO1 Z-2N5 GOl X480

Gia cong dudng kinh ¢30, dai 20mm

N5 GOl X48

Lui dao dén dudng kinh $48

N6 GO1 X-40

Gia cong dudng kinh ¢48 dii 40mm

N7 GO0 X50

Chay nhanh dén dudng kinh ¢5

N8 GO0 X30 Z0

Chay nhanh dén dudng kinh $30, Z=<0

N9 GO1 X30 Z-20

| Gia cong dudmg kinh ¢30 dai 20mm

N10 GO! X46

Lii dao dén duding kinh $46

NI11GO01Z-40

Gia cong dudng kinh $46 dai 40mm

N12 GGO X50 Z40 M0S M09

Chay nhanh dén X=50, Z=40, dimg truc
chinh, 1t truc chinh

NI13 M30

Két thic chuong trinh
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CAU HOI ON TAP CHUONG 14

1. Trinh bay khai niém diéu khién s&. Céc hé théng diéu khién.

. He toa d¢ trén midy NC, CNC. Csc diém khong va diém chudn.

- Cdc dang diéu khién tréen may CNC, cho vi dy minh hoa.

- Dic diém khac biet giita diéu khidn s6 va mdy cong cu thong (huong
- Liét ke cdc mdy NC.

- Dung cu diing tréen mdy diéu khién s& va yeu cdu d6i v6i dung cy.

= S & T N PV R N

- Thanh phdn ¢o bin cla he thong dung cu.

8. He théng cung tng dung cu trén mdy khoan phay vi trung tam gia cong. Két
cdu 8ng cén tiéu chugn.

9. H¢ théng cung iing dung cu trén mdy tien. _

10. DBiéu chinh dung cu trude khi gia cong. Quan tri dung cu trong h¢ théng CNC
I1. Chuong trinh NC. Cu trisc 16ng quat ciia cau lénh NC (giai thich).

12. Chite nang dich chuyén (chiic nang G), chiic nang phu (chie ning M).

13. Gidi thich cau lénh diing cho mdy tién: G96 g120 ; G97 g1000 : G94 F240 -
G95 F0.25.

14. Sy khdc biét gitra 1ap trinh tuyet doi, twong doi (G90, G91).

15. Khi nio cén hi¢u chinh bén kinh dao, bin kinh dinh dao ?

16. Cho vi du minh hoa lé¢nh G40, G41, G42, G43, G44.

17. Di€m khéc biet gita xe dich diém chufn diéu chinh va di€m chudn 14p irinh.

18. Thé nao 1a chwong trinh con, chu trinh (cho vi du minh hoa) ?
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Chuong 15

_ QUY TRINH CONG NGHE CHE TAO
CAC CHI TIiET PIEN HINH

15.1. QUY TRINH CONG NGHE CHE TAO CAC CHI TIET
DANG TRUC

Truc 14 loai chi ti€t ¢6 cdc bé mit co ban can gia cong la cdc bé mit tron
xoay ngodi ¢é cdc bac véi nhiéu kich thude khic nhau, Cic bé mat tru ngodi
hiu hét dung 1am b& mit lap ghép. Truc duge sk dyng rong rai trong cic
nganh ché tao mdy. Cong nghé gia cong truc phu thudgc vao hinh dang, kich
thudce, vat lieu, chifc nang sit dung cia truc, do dé doi hdi phai phan loai truc.

Cin ct vio dic diém két cdu, cong nghé c6 thé chia cdc chi ti€t dang truc
ra cdc loai sau:

- Truc tron: 12 truc cé cing dudng kinh trén sudt chiéu dai. Truc tron la

truc ngan khi —I[';<4. truc binh thudng khi %= 4 +10 va truc dai khi %:»10.

- Truc bac: 1a tryc bao gom cdc doan ¢6 cac dudng kinh khdc nhau ¢6 thé
gém truc bac vé€ mot phia hay hai phia.

- Tryc réng: La loai truc ¢6 13 réng & tam, c6 tic dung lam bé mit lap
ghép hoic dé gidm nhe khéi luong.

- Truc lech tam: 12 loai tryc, trong dé médi doan c6 mét dudng tam (vi du
truc khuyu).

- True chi c6 mot dudng (am nhung trén d6 ¢6 nhitng bé mat dinh hinh
khac (vi du tryc cam).

Truc ciing c6 thé phan loai theo kich thudc dudng Kinh va chiéu dai, bao
g6m tryc 16n, trung binh, nho.

Cic chi tigt dang truc duge sir dung v6i nhiéu muc dich khac nhau, tryc
¢6 thé duoc ding d€ truyén mo-men xodn, truyén chuyén dong qua cdc chi
riét khdc ldp trén né nhu banh ring, banh dai, binh ma sat ...P¢ dam bao tinh
ning st dung, khi ché tao truc cdn bao ddm nhing yeu ciu ky thuat sau:

- D6 chinh xdc kich thuéc dudng kinh cdc ¢6 truc dé lip ghép, yéu cdu
cdp chinh xdc 7+ 8 ¢6 thé t6i cdp 6 ; cdc sai 50 hinh ddng, hinh hoc nhu do
con, do 6 van ndm trong gidi han dung sai dudng kinh.
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- D¢ chinh xic kich thuge chi¢u dai méi bac truc. trong khaédng
0.05+0,2 mm.

- Do chinh xdc vé vj tri tuong quan nhu d6 dao cic g truc, do khong
thing géc giira dudng tAm vA mat ddu vaj truc sai léch giGi han trong khodng

- Bé nham bé mat cla cdc cf truc lé‘ip ghép Ra = 1,25:0,16 tuy theo yéu
cdu lam vige cy thé,

- V& tinh chat co Iy cia bé mat truc nhu do cing bé mat. d6 tham to; tuy
theo timg trudng hop cy thé ma o6 Yéu cdu rieng. Mot s6 truc lam viéc véi toc
d6 cao con ¢ yéu ciu can bang tinh hoic can bing dong.

Var lieu dé che 130 céc chi tiét dang truc tuy thuoe vao yeu ciu sir dung:

loai truc chju tai 16n ¢6 thé lam tr cdc loai thép hop kim cin crém, ni-ken
manggan... Cic loai truc 16, réng c6 thé che tao bing gang ¢6 do bén cao,
Phoi cho chi tist dang truc c6 cdc loai:
- Phoi cin theo tieu chudn, ding dé gia cong cic truc tron, truc bac cé
chénh léch dudng kinh cic bic khéng I6n.

hang khéi, con trong san xudt hang loat nho va don chi€c ding phéi ren tw do.

- Phoi diic biang gang ¢ do bén cao ding cho cic truc 16n dé giam nhe
khai lwgng, gidm lugng du va thoi gian gia cong ...

Vigc chon chudn va xdc dinh trinh ty c4c nguyén cong gia cong cdc bé
mit cia truc phu thude vao hinh ding, két cau, kich thusc cla truc, cdc yéu
cau ky thuat, didy kién sdn xudt, vae licu va phuong phip ché tao phoi...

1. Chudn va trinh i gia edng cdc bé mdt chi tiét dang truc
a) Chon chudn dé gia céng

Khi chon chudn dé gia cong cén can o vao yéu cdu k¥ thuat dé chon.
Boi v6i cdc chi tiet dang truc, yeu ciu vé dd déng tam giita cdc o truc la rat

N .

quan trong, vi th€ chudn dé gia cong thudng 1a haj 16 tam, ding dé gia cong
tdc kep mat ngodi & phia diu truc ben trdi dé truyén mé-men xodn, ¢é thé
diung t6¢ thing (khi mai) hodc téc cong (khi tién). Khj 8ta cong bing nhiéu
dao, d6i véi truc dai ¢ thé truyén moémen xodn tir ¢i hai diy truc.

Khi dinh vj hai mii tam vio hai 16 tam dé gia cong s& bio dam d6 déng
1Am cao ciia cdc dudng kinh tryc qua nhiéu lan g4, nhung kich thude chiéy di;
(theo hudng truc) vin c6 saj s6 chudn néu mii tam trude la mai tam cing khj
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gia cong trén mdy dad didu chinh sin. Nguyén nhan 1a do khi khoan tam, 15
tam c¢é thé sau, nong khdc nhau, khi gd 1én hai mii tam, tryc ¢é thé vao, ra
theo chiéu sau 15 tam, tir d6 dan dén vi tri cha tryc so véi dao di diéu chinh
san thay déi, sinh ra sai s& kich thudc chidu dai. D& khic phuc sai s6 ndy cé
thé diing mii tAm tuy déng (h. 15.1), mii tdm 3 c6 10 xo ddy 4, khi d6 mat
ddu chi i€t luon ludn ty vio mat dau phlen 2 vi vay khéng cé sai s6 chuan
cho Kich thudce chiéu dai.

Miti tam sau ¢6 thé 1A mili tAm c& dinh hodc mii tam quay, ding mili tam
¢d dinh khi cdn d6 déng tam cao, nhung s vong quay cla chi tiét gia cong
nho; con néu sé vong quay chi tiét 16n hon 500 vong/phit thi viée cho ddu md
vio chd chéng tim khé bao dadm va 1am mdi taim d€ mon, chdy, nén phai ding
mili tam sau quay cing vdi chi tiét.

Khi gia cong truc dai, nhd, do cing vitng kém, phéi sir dung thém luy-nét
1am g&i d& phu d€ tang 46 ciing vitng khi gia cong.

i i

Hinh 15.1. Mii tim tuy dong

Y

2

Hinh 15,2, Miii 14m |60 khi gia cong truc réng.
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Da&i véi truc réng, cdn bao ddm d§ dong tam giita 16 vA mat tru ngoai,
chuén dé gia cong phai la ca 16 va mat tru ngoai. N&u phaéi réng, ¢6 thé g4 hai
mii tam 16n vao 16 dé€ gia cong mit tru ngoai (h. 15.2), réi 14y mat try ngodi
lam chudn dé gia cong 16; riéng nguyén cong cudi clng thudng ding chudn 14
16 da gia cong chinh xdc dé€ gia cong tinh mat try ngoai, bdo dim dé déng tam
gitta 16 vA mit tru ngoai.

- Ngoai viéc dung 16 tam lam chudn, cling ¢6 thé 14y chudn 1a mat tru ngoai
(thudng 12 cdc b truc 1ip & d&) ga dat wren hai khéi V ngan dé gia cong céc
bé mart khédc nhu gia céng ranh then, then hoa, cdc bé mit dinh hinh trén truc,
khoan 16... nham nang cao d¢ clng viing cia truc khi gd dat dé gia cong.

b Trink ue cdc nguyén cong

Trinh ty céc nguyén cong gia cong bé mit cha chi 1€t dang truc phu
thudoe vao nhiéu y&u 8 nhu hinh dang, kich thuéc, yéu ciu k¥ thuat, sin
luong... nhung ndi chung thudng bao gdém cic giai doan chinh sau:

1- Gia cong chudn bi phoi: muc dich dé tao chudn tinh théng nhat (hai 16
tam) dung trong hdu hét quéd trinh gia cong. N&u 1a phoi thanh, gia cong
chudn bi bao gém: nin thing, cit dit, khod mit ddu va gia cong 16 tam. Néu
la phoi rén, phoi dap, phoi diic, trudc hét cin cdé nguyén cong lam sach bavia,
dau rdt, dau ngdt ...

2- Gia cong co trude nhiét luyén, bao gém:

+ Tién tho va ban tinh cdc mit try. :

+ Tién tinh cdc mat try, néu 13 truc réng thi sau tién thé va bdn tinh, ta
phai gia cong 16 réi md&i gia cong tinh mat try ngoai.

+ Mai tho ¢é truc (néu cdn) d€ Iam chudn khi gia cong cic bé mit khic
trén truc (khoan, phay...).

+ Kiém tra va nan thing néu cén (chd yéu véi cic truc nho, dii, kém cing ving).

+ Gia cong cdc bé mat khdc trén truc: khoan 18, gia cong ren, phay then,
- then hoa, gia cong mat dinh hinh, gia cong rang ...

3- Nhiét luyen.

4- Kiém tra sau nhiét luyén nhy dé ciing, sira 16 tam, nin thing (n&u cén)
dé khic phuc bi€n dang sau nhiét luyén.

5- Gia cong tinh sau nhiét luyén:

+ Mai tho va tinh céc ¢ truc, mai cic bé mat dinh hinh.

+ Gia cong tinh 14n cudi cdc bé mat (mai nghién, mai khon, mai siéu
tinh...) néu cin.

6- Téng kiém tra.
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Trong bdng (h. 15. 1} gidi thiéu quy trinh cong nghé gia cong truc chij
cla may tién van nang ché tao tir phoi rén h. 15.3).
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Hinh 15.3. Phéi rén cia truc chinh mdy tién

Bang 15.1. Quy trinh céng nghé gia cong truc chinh mady tién.
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2. Cong nghé gia cong truc khuyu

True khuyu Ia chi ti€t dang truc thudng ding trong dong co dot trong d&
bién chuyén dong thing thanh chuyén dong quay. Trén truc khuyu ngoai cic
¢é chinh triing vdi tam quay cia truc ¢dn cdc bac truc léch 1am dé 1ap vai tay
bién, goi 1 ¢d bien.

Vé yéu cdu ky thuat, ¢b chinh va ¢ bién cén gia cong dat cap chinh xdc
7, do nhim bé mat Ra = 0,63 - 0,16, do khong song song giita tAm ¢6 chinh
v tam ¢ bién khong qué 0,01 - 0,03 mm trén chiéu dai ¢é bién ; truc khuyu
yéu cfu can bing dong, do khéng can bang cho phép 15 - 30 g.cm, ¢d chinh
va cd bién ¢6 do ciing 52 - 62 HRC.

Truc khuyu, tuy theo yéu ciu thudng ché tao tir thép 45, thép hop kim clia
crom, niken, manggan. Truc khuyu thudng chia thinh hai loai truc khuyu lién
va truc khuyu ghép. Phoi cé thé rén tu do, rén khuon, dap néng.

Qud trinh céng nghé gia cong cd truc khuyu

Truc khuyu 12 chi ti€t mdy khé gia cong vi két cdu phic tap, d6 cing
vilmg gé dat kém, doi hdi yéu cdu k¥ thuat cao. Viéc chon chuin dé gia cong
cling nhu khi gia cong truc thudng 1dy 16 tam 1am chuén tinh phy d€ gia cong
cdc cé chinh. Nhung khi gia cong cé bién, thudng khong ding 16 tam & ¢
chinh 1am chudn ma ding ngay ¢d chinh da gia cong lam chuén tinh nhim
bio diam do cing ving khi g4 dat. D€ dua tam cb bién tring v6i tdm mdy gia
cong, ta g lech tam ¢4 chinh khoi tam mdy mot doan e béng khodng cdch giira
hai tim ¢6 chinh va c8 bién, déng thdi dinh vi d€ dua tam c8 bién tring véi tam
ctia mdy nhd vio 15 1am gia cong trén mit bich ddu truc khuyu (h. 15-5). Dé céan
bing khi quay, ¢6 lap thém déi trong G.

Hinh 15.5. Gi dat khi gia cong cd bien truc khuyu.
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Nhu vay, trinh tu gia cong cdc bé mat chinh cla truc khuyu lién cé phéi
rén khuoén hoic dic nhir sau:

1. Nén thang phoi.
2. Khoa miit ddu, khoan 18 tam & hai ddu c6 chinh.

3. Phay mat canh ma tryc khuyu hode gia cong 16 trén mat bich, muc dich
dé dinh vi khi gia cong cd bién.

4. Nan thing va kiém tra ¢6 ddo khi g4 truc vio hai 16 tam.

5. Gia cong thé va ban tinh cdc ¢ chinh (chudn 1a hai 16 tam v d& thém
Iuynet) (h. 15.6).

6. Gia cong thé va ban tinh cdc ¢ bién, cdc bé mat ma khuyu.
7. Phay mit phing mé khuyu, bé mat lip d6i trong, phay ranh then ...

8. Gia cong 16 réng & cdc b (h. 15.7), gia cong cdc 16 din ddu boi tron,
16 1ap d6i trong ...

9. Toi vi ram céc ¢d tryc.

10. Kiém tra, nin thing, sira 16 tam.

11. Mai thé va tinh cdc cd chinh, mit ddu bich.
12. Mai tho va tinh cdc ¢6 bien. |
13. Kiém tra.

14. Can béng.

15. Gia céng tinh lan cu6i cé chinh va ¢6 bién.
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Hinh 15.7. Gia cong cac 16 rdng trén cic b true
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Thong thudng qud trinh gia c6ng chia 1am ba giai doan:

* Gia cong chudn phu: dung chudn tho 12 ¢8 chinh g4 vao khéi V va ty
vto mot mé tryc d€ khong ché€ kich thuéc chiéu dai va tién hanh khod mat
dau, khoan 16 tam. Khi phay mat canh hodc-khoan 16 mat bich dé lam chuin
cho gia cong ¢6 bien ta dya vao ¢d bien, dé dinh vi géc xoay. Véi phoi rén 1w
do, thuong gia cdng theo diu.

* Gla cOng trudc nhiét luyeén: day 13 giai doan phic tap va khé khian nhat
(vl sai léch cla phéi, vi d¢ ciing vitng g4 dit kém). Khi gia céng cb chinh, cin
chon cdch gd dat sao cho bién dang it nhat. Vi du: khi gia cong truc khuyu ¢6
6 xilanh v6i. 7 ¢6 chinh (h. 15.6), rudc hét gia cong cd chinh & gila trude, roi
dat luy-net vao dé dé tang do cing viing ga dit khi gia cong cic ¢d chinh con
lai. Khi gia cong c6 bién, thudng khong diing 16 1tam & ¢é chinh lam chudn ma
gd dat ngay vdo cd chinh da gia cong (bing mam cip hoac khéi V) dé bao
ddam do clng vitng gd dat.

* Gia cong tinh va gia cong 14n cudi sau nhigt luyén: bao gém mai tho va
tinh cdc 6 chinh, cd bien. Néu céc ¢ truc yéu ciu d¢ chinh xde vii d6 nhin
béng bé mat cao hon ¢6 thé mai sieu tinh, ddnh béng ... Ngodi ra con ding
lan ép d€ nang cao d6 bén mdi & cdc gde lugn ciia ¢ truc noi thudmg ¢6 Gng
suat tip trung 16n.

15.2. QUY TRINH CONG NGHE CHE TAO
CAC CHI TIET DANG HOP

Chi i€t dang hop 1a chi ti€t ¢4 hinh khdi rdng, ¢6 cic thanh vdch, né 1am
nhi¢m vu la chi tiét co sd dé 1ap cdc chi tiét, cum khic tao thanh mot bo phan
mily. Hop ¢6 rdt nhiéu kiéu ¢6é cong dung, hinh déng, k&t cdu va kich thudc
rdt khdc nhau nhu hop téc do, hop chay dao, hop s&. hop giam tde, than dong
ca dot trong, than bom ...Dic diém cla cdc chi tiét dang hop 1a ¢6 nhiéu
thanh vich, trén d6 cé hé théng cdc 16 chinh xdc nim trén cung mot dudng
tam hodc & cic dudng tam khac nhau vdi khoang cich chinh x4c.

Dé thujn tién cho viéc gia cong c6 thé chia cdc bé mit cdn gia cong trén
hop thanh ba nhém: cic mit phing hodc tap hep cdc mat phing; cdc 16 chinh
lip cdc 6 d& yéu cdu do chinh xdc va do nhin béng bé mit cao; cic 16 vi bé
mat phu khong cén gia cong chinh xéac.

Nhitng yeéu cdu k¥ thuat chill y&u cha cdc chi tiét dang hop bao gém:

+ Do khong phing, d6 khong song song, do khoéng vudng géc cha cic
mat phing thudng trong khodng 0,05 - 0,1 mm trén todn bo chiéu dai, do
nhim bé mit Rz40 - Ral,25. '
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+ Céc 16 chinh trén hop ¢6 do chinh xdc cao (cdp 8 - 6). d6 nhdm bé mat
Ra =2,5 - 0,16, sai s6 hinh ddng cla cic 16 nhd hon dung sai dudmg kinh 16.

+ Dung sai khodng céch tam giira cdc 16 tuy thuoc vao chifc ning si

dung, néu 16 lap tryc truyén dong bang bdnh ring thi dung sai tir 0,02 - 0,1
" mm. Do khong song song cua dudng tam cdc 16 nhd hon dung sai khoing
cdch. Céc 15 ldp bd truyén banh ring con, 1ap bo truyén truc vit - bash vit, do
khong vuéng géc cia tam cdc 16 treng khoang 0,02 - 0,06 mm.

+ Do khong déng tam cha cdc 16 trén cing mot dudng tim, do khong
vuong goc gilfa dudng tam 10 v6i mat diu ...tuy theo yéu ciu sir dung cé thé
tr 0,01 - 0,1 mm/100 mm.

Vit fieu dé ch€ tao cdc chi tigt dang hop tuy theo yéu cdu 1am vieg ¢6 thé
la gang xdm, hop kim nhom, thép dic, thép han hoac dap tdm. Phoi dic 1a
loui phoi duge ding pho bi€n nhat vi ¢ thé diic duge nhimg hop c6 hinh ding
phtc tap, ¢é thé ddc biing khuon cdt, miu gd, lam khuon bing tay trong san
xuat don chide va loat nho hodc miu kim loai, lam khuon bing mdy trong san
xuat hing loat va hing khéi. Phoi han tir thép tdm dung cho hop c6 ket ciu
don gian trong sdn xudt don chiéc, loat nhé. Phoi dap dung cho hop loai nho,
k€t cau khong phic tap, ¢6 co tinh cao trong sin xudt loat 1én vi hang khéi.

1. Chudn va trinh tie gia céng cde bé mdt cia hop

a} Chudn gia ¢éng: cdc chi tiét dang hop thudng ché tao tir phuong phéip
diic. Chuin tinh d€ gia cong thudng 12 mot mit phing va hai 1 chudn phu lip
chot try va chét trdm vuong géc v6i mit phing dé. Hai 16 niy gia cong dat do
chinh xdc cap 7 vi ¢6 khoing cdch giita hai 16 cang xa nhau cing 6t dé giam
bét sai s6 khi gd dat. Chudn tinh ndy thudng duge dung dé gd dat trong sudt
ca qud trinh gia cong trén nhidu dé gd dé tranh duge sai 56 tich luy do vige
thay d8i chuin gay nén.

Tuy nhién khong nhat thiét lic nao ciing phai dung hai 186 chudn phu ma
wy theo két cau ¢6 thé chon cdc bé mat khic nhu g&, ranh, séng trugt... trén
hop dé lam chudn dinh vi khi gia cong.

D6 véi chi i€t hop, nguyén cong gia cong diu tién 13 gia cong tao mit
chuin.Viéc chon chuén tho cho nguyeén cOng nay hét siic quan trong, né ¢é
dnh hudng dén lugng du gia cong ciing nhw do chinh xdc cia céc nguyén
cong ti€p theo. Thong thudng mat phing 1am chudn tinh Ia mat phing ddy,
khi gia cong mit phing ndy ¢6 thé chon g&, vai hoic mat phiing khong gia
cong ¢ bén trong 1am chuan tho, ciling ¢6 thé chon 18 chinh 1am chudn thé néu
16 chinh yéu cdu lugng dur déu, nhd. Tuong ty khi gia cong hai 16 chudn phu,
viéc chon bé mit lam chudn phdi dya vio cde nguyén tic chon chudn the.
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Trong san xuat don chife va leat nhd, do phéi ché tao kém chinh xdc va
khi gia cong khong diing d6 g chuyén ding, sau khi gia cong mat phang phdi
1ay dau vi trf cdc 16 trude khi gia cong. Khi 14y ddu ¢é thé chia lai lugng du
v6i cac phoi ché tao khéng chinh xdc. Chudn khi gia cong chinh 14 cdc dudng
vach diu. )

h) Trinh tr gia céng cdc bé mdr ciia hop bao gom:

1. Gia ¢ong dé tao chudn tinh théng nhat (thong thudng gém mat phing vi hai
16 chudn phy vudng géc vai mat phing dd).
. Gia cong cdc mar phing con lai.
. Gia cong tho, bdn tinh cdc 156 chinh xdc cao ding dé lap ghép.
. Gia cong tinh cdc 16 chinh xdc.
. Gia cong cdc 16 khdc cdn lai, cdc bé mat khic.

. Gia cong tinh 14n cudi céc 18 chinh xdc cao.
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. Kiém tra, nghiém thu.
2. Bién phdp cong nghé gia cong cdc 16 ldp ghép

Trén hop, thoi gian gia cong cde 16 chinh xdc dé lap ghép chiem ty 1¢ rit
16n. Viée chon phuong phédp gia cong cédc 16 ndy tuy thugc vio yéu cau k¥
thuat clia 16, hinh ddng, két cfu, kich thudc clia hop, diéu kién sdn xudt.
Trong sin xuit don chiéc, loat nhd, gia céng cdc 16 duge thuc hién theo dau,
nhdy dé ¢6 thé tan dung dugc phoi dic kém chinh xdc. Sau khi gd dit chi ueét
ién ban may, ding miii ra kiém tra dudng tam 16 da 14y ddu cho song song
hodc vudng géc véi dudng tam tryc chinh cia mdy (h. 15.8) va rd cho tam 10
1ay dau tring vdi tAm truc chinh cla mdy réi ti€n hinh gia cong 16 dé. San dé
dich chuyén ban mdy clng v&i chi ti€f gia cong bing du xich trén mady theo
khodng cdch tam da cho sang 16 cdn gia cong ti€p theo, hodc quay ban miy
néu la cdc 16 vudng géc dé tign hanh gia cong céc 16 theo thi .

Hinh 15.8. So dd kidm tea vi tri phoi theo ddu khi gd diat 1éa mdy

Trong san Xxudt hang loat vd hing khdi, chi ti€t duge dinh vi bing chuin
théyg nhit 13 mit phing va hai 16 chudn phy. Do chinh xdc vé€ vi tri twong
quan nhu do song song, d6 vudng goéc cha cic dudng tam do dé gd quydt

b B N 4



dinh. Khi d6 d¢ chinh xdc vé khodng cich tam cic 15 ¢ thé dat duge nhd hai
cdch: cdch thi nhdt 13 nh& cic bac dan hudng trén d6 gd. cich thit hai la dich
chuyén theo toa d6 nhd cic vach du xich trén miy.

Trong trudng hop cé nhidu 15 dong truc ¢6 khoang cdch giita cac 16 16n,
¢ cdc thinh vich khdc nhau cla hop, dé bio dim d¢ chinh xdc gia cong cla
hang 16 thudng chia lam cdc nguyén cong gia cong tho va tinh nhu sau:

Vidu: Cin gia cong hé bon 16 ©85H7, ®YOH7T, HO5HT, PICOHT, 16 dic
sdn (h. 15.9),
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Hinh 15.9. Hé théng 16 cdn gia cong treén mot dudng 1am
Khi gia cong tho, trude hét gia cong 16 16n trude theo hai bude: tién boc
vo cling do dic va tien rong 16, chi dé tugng du cho gia céng tinh (vi dy 16
® 100 thi gia cong dat $98). Sau d6 gia cong 16 16n thit hai, ti€p theo quay chi
ti¢t di 180 " nh& bin quay dé gia cong not hai 16 con fai & vach déi dien.
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Hinh 15.10. Gia cong tinh cdc 16 trén ciing dudng tam theo phuong iin thi nhil
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Khi gia cong tinh c6 thé tién hanh theo hai phuong 4n:

+ Phuong 4n thit nhit: gia cong tinh 16 16n, 5§ budc gia cong tuy thudc
vao d¢ chinh xdc va d6 nhdm bé mat (vi du ®100H7 bao gom gia céng bin
tinh dat ©99,7, gia cong tinh hai budc ®99,93 va ®100H7), sau d6 14p vio 16
d6 bac dan hudng tryc dao dé€ gia céng 16 1i€p theo va ¢t tidp tuc nhu vay theo

nguyén tic ding 16 vira gia cong din hudng dé gia cong 16 1iép theo nhim
muc dich nang cao d¢ ciing vitng ciia truc dao (h, 15.10 a, b, ¢, d).

+ Phuong dn th hai: 1dn Jugt gia cong hai 16 ngoai ciing (g0m gia cong
tinh 16 @100H7, sau d6 quay di 180° gia cong tinh 16 ©85H7) sau d6 lip hat
bac vio hai 16 ndy dé din hudng dung cu gia cong cidc 16 con lai bén rrong

(hinh 15,11 a, b, ¢).
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Hinh 15.11, Gia cong tinh cdc 14 «rén cing duéng tam theo phong dn hai,

15.3. QUY TRINH CONG NGHE CHE TAO CAC
CHI TIET DANG BAC
Chi ti€t dang bac Ia chi tiét ¢6 hinh 6ng trdn, thanh méng, mat dau ¢6 thé
¢6 vai hofic khong cd vai, vi du: xi lanh khi nén, thuy luc, bac & truot, so mi

Xi lanh... Bé mat co ban cdn gia cong cla chi tigt dang bac 1i mat try ngoit,
- mat 16, mit diu (h. 15.12).
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Hinh 15.12. Gia cong cdic bé mat

r
i

a) Cic loai bac; b) Ciic loai dia.

Yéu cdu k¥ thuat chi y&u cta chi 1i€t dang bac 1a do chinh xdc kich thude
dudng kinh ngodai va 16 (cdp chinh x4c 6 - 8), 46 nhdm bé mat Ra = 2,5 - 0,32.
Céc yéu cdu vé vi tri twong quan nhw d¢ déng tam giifa i4 va dudng kinh
ngoii. do khong vuong géc gitia 16 va mat ddu, tuy theo diéu kién 1am viée cu
1thé chia bac tir 0,02 - 0,2 mm / 100 mm.

Pic trung quan trong vé hinh ddng, kich thudc cla bac 1a ty s6 giiia
dudng kinh trong va ngodi cta bac, gilta chiéu cao va dudng kinh ngoai ctia
bac. Mot s6 loai bac duge xem 1d ¢é do cing vimg gia cong kém khi 6 s6
d/D< 0.9 va H/D< 0.2 (dia mong) hoiic H/D>15 (6ng mdng, dai). Trong dé 1
1a chi¢u cao bac, d 12 dudng kinh 16 bac, D 13 dudng kinh ngoii clia bac.

Vat ligu d€ ch€ tao cdc chi ti€t dang bac la thép, gang, déng. chit déo.
gom sit va céc loai hop kim khdc. Vi bac ¢6 kich thude 16 nhod ¢6 thé diing
cdc logi phoi thanh, véi bac ¢6 dudng kinh 16 16n thudng ding cdc phoi ong
hofte phoi diic ¢6 16 sdn dé tiét kiém vat ligu. Nhimg bac ¢6 thanh méng c6
thé dung cdc tdm kim loai méng cudn lai. Bac bing chit déo duoc ép trong
khuon, bac bing sir dugc ép va thieu két.

1. Chudn va trinh t gia cong cde bé mdt ciia bac

Viéc chon chudin vi lap trinh wr gia céng cic bé mat cla bac phu thudc
vao hinh dang, két cau, kich thudc, yéu cdu k¥ thuit clia bac, didu kién sin
Xuat va hinh dang cha phéi.

Véi bac ¢6 dudng kinh nho, két cdu don gidn, phoi chon 1a phoi thanh,
thudng ti€n hanh gia céng cdc bé mit cha bac trong mot 1dn g4 dac (h. 15,13)
bao gém cdc bude nhu: khod mat ddu 1, gia cong dudng kinh ngodi 2, gia
cong 16 (3,4,5), xdn rinh 6, ta-r6 7, vit mép 8, lan nhdm 9 va cit dut 10.. .
Gia cong theo cdch nay dat do chinh xdc v ning sudt cao, ¢ thé thuce hién
trén may tién rovonve, mdy tién ty dong. ..
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Hinh 15.13. Gia cong bac trén mdy tién diu rovonve tryc ditng

V&i cac bac ché tao tir phoi dic, rén, phoi cit ting chide, cdc bé mat cua
bac dugc gia cong sau mot s6 14n gd dit qua cdc nguyén cong, Khi do chuin
gia cong ldc ddu ¢ thé 13 mat ngodi va mat ddu dé gia cong mit diu, mot
phdn mit ngoai va gia céng so bo 16 (h. 15.14). Sau dé quay diu lai dé gia
cong mat ddu, mit ngodi con lai va gia cong bén tinh 16 (h. 15.15). Nhing
nguyén cong cudi ciing thudng 12 sau khi gia cong tinh 16 bang chudt, mai ...
(h.15.16) thi 14y chudn 12 18 (ding truc gd con, truc gd dan héi) dé gia cong
tinh mat try ngoai, bio dim d6 déng tam giita 16 vh mat try ngodi (h. 15. 17).
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Hinh 15.14. Gia cdng 1ao hinh bac Hinh 15.15. Gia cong mat con fui mot phia vi 16
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Hinh 15.16, Gia cong tinh 13 Hinh 15.17. Gia ¢ong tinh mit tru ngodi

Nhu viy, trinh tur gia cong cdc bé mat clia bac thudng bac‘) gbm cidc giai
doan chinh sau:

+ Gia cong cic bé mat ¢o bin cla bac: 18, dwdng kinh ngodi, mat diu.

+ Gia cong cdc bé mat khac: khoan 16 phu, gia cong cdc mat dinh hinh
gd bac, rinh, ranh diu ...

+ Nhiét luyén (néu can).

+ Gia cong tinh cdc bé mat co ban sau nhiét luyén.

+ Gia cong tinh ldn cudi (mai khon, mai nghién, mai siéu tinh ...).

+ Kiém tra.

Dé bao dim d6 dong tam giira 16 va dudng kinh ngodi cha bac, do vudng
gée giita 16 va mit ddu, cdch t6t nhdt 1a gia cong cdc bé mit niy trong mot
lin gd dat. Trong wudng hop phai ga dat nhiéu ldn, thudng sau khi gia cong
tinh 16, 13y 16 1am chudn dinh vi d€ gia cong dudng kinh ngoii dé bio dam do
déng tam giita 16 vh duding kinh ngoai. V6i bac thinh mong. dé bi¢n dang ¢6
thé gd dat bing cdch tang dién tich ti€p xic cda bé mat kep (h. 15.18 b) hoac
kep ¢6 bé mat d& ben trong (h. 15.18 a).
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a) . ' b)
Hinh 15.18. Gi dat cic bac thanh mong

2. Cong nghé ché'tgo xéc-mdng

Xéc-mang la chi tiét mdy cé yéu cdu ché tao khd khit khe vé do chinh xéc
kich thudc, d¢o nhiam bé mit, tinh dan héi vi cdc yéu cdu ky thudt Khdc nhu khe
hé mieng cdt, sai lech bé diy, do khong song song clia hal mit diu xéc-mang.
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. Pé bio dam tinh niang lam viéc, trong trang thai tu do xéc- ming 1a mot
dia mong c6 dang méo dé khi 1dp véi xilanh né tré thanh tron tao ra tiép xic
ging déu bao dam d¢ kin khit khi lam viéc.

V¢ mat cong nghé gia cong, xéc- mang ia chi ti€t ¢é do cing viing kém,
khoé gia cong.

C6 hai phuong phép ché tao xéc-mang: -

i) Ché'tqo xéc-mdng tie phéi ong

Phoi d¢ ch€ tao xéc-mang duge dic ly tam dudi dang Sng won dé bao
dam chilt lugng gang dic.

Trinh tu gia cong bao gém tieén thd, tinh dudng kinh trong, dudng kinh
ngodi va cit di timg chidc (h. 15.19), sau d6 1a nguyén cong mai hai mat dau
Xéc-ming, ti€p theo 1 phay cét miéng. D€ tao thinh dang méo, xéc-ming

duge md miéng cho thanh dang mdo, -kep chat trong d6 gd-vi dem di dinh
dang nho vhiét luyén (h 15.20).
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“Hinh 15.19. Ti¢n 10 hinh xéc-ming Hinh 15.20, So dé pd dit xéc-milng khi
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Hinh 15.21. B¢ gi tién ngodi Hinh 15.22. D3 gi gia coéng linh xéc-

-mang 16 xée-ming
Sau khi nhigt luyén, xéc-ming c6 dang méo, dé gia cong tinh, xéc-ming
duge pop lal trong Sng g4 cla dé g cho ¢6 hinh dang tron va kep chat lai dé
Lign hanh gia cong tinh mat tre ngodi (h. 15.21) v gia cong tinh 16 (h. 15.22).
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b) Ché tao xéc-mdng tit phoi ditc ting chiéc

Phuong phdp ndy thuong diing trong sdn xudt hang khoi, xéc-ming dugc
dic timg chi€c ¢6 d6 méo tuong ty nhu d6 méo clia xéc-ming thianh phim.
Trinh tr gia cong co bat ddu tirnguyén céng mai tho hai mat ddu xéc-mang
¢6 lugng du 0,1 - 0,2 mm mdi bén (hinh 15.23). Sau khi nhiét luyén khir ing
suat, xéc-mang duge mai tinh, lugng du 0,03 - 0,05 mm (hinh 15.24) nhd dé
d6 song song ctta hai mit phang c6 thé dat 0,0025 mm, Ra = 0,4 - 0,8.

Hinh 15.23. Mai tho mjt ddu Hinh 15.24. Mai tinh mat xéc-
ming din xéc-ming
Nguyén cong tién dudng kinh ngoai c6 thé gia cong cung moét ldc nhidu
xéc-mang. Do xéc-ming cé dang méo nén tién ngodi xéc-mang dugc thuc
hién trén d6 ga chép hinh (hinh15.25). Xéc-mang dugc dinh vi chong xoay
nhd vau dic sin dé bio ddm diing vi tri méo (Ir. 15.26).

0
s

Hinh I15.2S. Tién ngodi chép hinh xéc mang Hinh 15.26. Binh vi chdng xoay xéc
: ming wren 48 gd khi tign ngodi

Tuong tu, nguyén céng phay md miéng ciing duge thuc hién trén dé gd
chuyén ding (h. 15.27). Nguyén cong tién 16 xéc-ming c6 thé gia céng nhiéu
xéc-miang trén d6 gd tuong ty d6 gd (h. 15.22). Nguyén cong gia c6ng tinh
mit try ngodi cling duge thyc hién tuong tu d6 gd (h. 15.21). D¢ bio dim yéu
cdu lam vigc, xéc-ming dwgc tién hanh sira diing miéng cit trong dd gé trén
mdy phay (h. 15.28).
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Hinh 15.27. Phay mé miéng Hinh 15.28. D6 g4 sira diing xéc-mang migng cdt

Ngoai xéc-ming khi cdn bdo dim d kin khit khi 1am viée, cdn cé céc

xéc-miang ddu. Véi cdc xéc-mang ddu, ngudi ta con phai ti€n hanh phay cdc
ranh dau (h. 15.29). '
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Hinh 15.29. Phay rinh tréa xéc-ming diu

15.4. QUY TRINH CONG NGHE CHE TAO CAC CHI TIET
DANG CANG |

Cang 12 loai chi ti€t thudng c6 chic ning ding dé gat ddy trong cdc ¢o
cfu diéu khién, gat cdc banh rang vao cdc vi tri &n khop ... Trong cic loai
cling, tay bién 12 mot dang dic biét ciia cang c6 chiic nang bién d6i chuyén
dong tinh tién tir pit-tong thanh chuyén dong quay ciia truc khuyu trong dong
cd dGt trong. '

Trén chi ti€t dang cang, bé mat c6 yéu cdu do chinh xdc va d6 nhan bong bé
mit cao I3 cdc 16 co ban trén cang, d6 chinh xéc kich thudc cic 16 urcap9-7,d0
nhiam bé mat Ra 0,63 - 0,32, cic yéu ciu ky thuat vé vi i tuong quan théng
thudng gém do song song clia dudng tam céc 16 co bin, ctia cic mat dau cia 16,
do vuong géc gitta tam 15 va mat diu gi4 tri trong khoang 0,03 - 0,1 mm. Mot 56
loai cang 1am tir thép yéu cdu nhiét luyén dat do ctimg 50 - 55 HRC.
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Vat lieu ding dé ché ao cdc chi ti€t dang cing thudng 1a thép, gang.

Cang khi lam viéc ¢é tal trong 1dn thudng ché tao tr thép cacbon hodc thép

hop kim, trong san xudt hang loat 16n c6 thé tao phoi bing phuong phép rén

~ khuon, dap. Cang dung dé gat banh rang trong hop s chiu tal k‘nong 16n cé
‘thé 1am tlr gang va tao phoi bing phuong phdp diic.

1. Chudn va trinh tw gia cong cdc bé mdt ciia cing

Khi gia cong cdc chi tiét dang cang, phai can cif viio cdc yéu cdu k¥ thuit
cla cang dé chon chudn va xdc dinh trinh ty gia cong. V6i cang, bé mat ¢é
yéu cdu k¥ thuat cao nhat 1a cic (6 co ban. Vi the khi gia céng cic {6 co ban..
ngoai chuan 14 mat phing (mit diu cha 16) ¢6 thé chon chuin thd 12 vanh tron
ngodi cla 16 dé bio ddm 16 gia cong cd thinh day déu (h. 15.30).

AAAAMARARARRRRNNRRRY

Hinh 15.30. Chon chuin khi gix cong cdc 1 co bin teén cang
Ciing c6 thé ti€n hanh gia cong hai 16 rieng biét. Khi gia cong 186 thit nhat
¢ thé ding mot khai V dinh vi vdo dudng kinh ngoii cta 16 ¢o ban hoic
diing bac ¢on trong chup vic vanh ngoai (h. 15.31}. Sau khi di gia cong mdt
18, diing chot tru dinh vi vao 18, mit phiing ty vao mit diu v chdng xoay vio
diu nho dé gia cong 16 thit hai (h.15.32). '

7 l 7

N

Hinh 15.31. Dinh vi khi gia cong 15 thd nhat bing bac con
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"Hinh 15.32, Dinh vj khi gia cong 16 1had ha
Mot s6 chi ti€t dang cang c6 thé ding chudn tinh théng nhat 1a mat phang
va cic viu ty phu ¢ sin & mat ngoai (hinh 15.33).

Hinh 15.33. Chon chuin |3 cdc viuty phy I, 2,3

P&i véi cing ¢6 mot 16 co ban (h. 15.34), thudng ngudi ta ghép hai chi
tiét lai thinh mot cang ¢6 ba 16 co bin va dung chudn gia céong nhu cic
trudng hop trén, sau khi gia cong xong, cang dugce cit ra lam hai.

Hinh 15.34. Cing ¢é mot 16 co bin

Sau khi gia cong xong cdc mat didu va cic 16 ¢o bin, ¢6 thé ding mat phang vi
hai 16 ¢ ban lam chudn tinh théng nhit dé gia cong cdc bé mit khic cia cing.

Khi gia cong mit ddu cha cang c¢6 thé dinh vi vao thin cing hodc mat
ddu phia bén kia. D6i véi tay bién dé biao dam do ddi xung, phii gd vao than
bién bing co cau ty dinh tam (h. 15.35) va gia cong cling mat ldc hai mit diu
bing hai dao phay.
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Hinh 15.35. Giu cOng mit ddw tay bién

Nhu vay, gia cong cdc bé mat clia cang thudng theo trinh 1y sau:

+ (Gia cong cdc mat dau. .

+ Gia céng céc vau chudn phu (n€u cé).

+ Gia cong tho va tinh cdc 16 co ban. _

+ Gia cong cdc bé mit khic: mat phing, cdc 16 phy, rinh, g, bac...

+ Gia c6ng tinh 14n cudi cdc 16 co ban: mai nghién, mai khén ... (néu
cdn). -

+ Can bing trong lugng (néu cin).

+ Kiém tra.

2. Cong nghé ché tao tay bién

Bién caa déng co dot trong 13 mét dang dic biét cla cang; ¢6 chifc ning
truyén chuyén dong tinh ti€n ti pit-tong thanh chuyén dong quay cia truc
khuyu. Bién cla dong co dét trong thudng dugc ché tao bing phuong phip
dap néng tir cdc loai thép hop kim c6 do bcn cao, dau lo cla bien c6 thé rén
lién hoac rdi.

Vé yéu cdu k§ thuat, 16 ddu nhod lép-'véfi chét dc pit-tong va 18 ddu to'lip
vao €0 bién thudng ¢6 d¢ chinh x4c cdp 6, 40 nhdm bé mat Ra = 0,63 - 0,16.
D¢ con, d¢ 6van nhod hon 0,003 - 0,005 mm, dudng tam hai 18 nim trén cling
mot mat phing, sai lech khong qud 0.03 - 0,05 mm/100 mm, d6 khong song
song giifa dudng tam hai 16 khong qué 0,02 - 0,04 mm/100 mm, d6 dio mat
ddu so vdi tam 16 khong qua 0,1 mm/100 mm.

Trinh tr céng nghé gia cong bién cé ddu to rén lién bao gdém cédc cong
viéc chinh sau:

+ Gia cong ca hai mat ddu bang chudt, phay hodic mai, chudn gia cong Ia
than bién, d€ bao dam d¢ ddi xing cla tay bién (h. 15.35).
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+ Gia cong 16 nho va 16 16n:
dé bido dam thanh 16 day déu, |

chuin gia cong 14 mat ddu va khéi .
V & diu nhod, ddu 16n 12 kh6i V.
vat nghiéng di trugt vao dé dinh vi

va kep chat chi ti€r. Gia coéng cé
thé thyc hién bing khoan (néu 18
nho chua ¢6 sian), khoét, doa hoidc
chudt 18 diu nhd va gia cong md Hinh 15.36. Gia cong cic 18 trén tay bien
rong 16 ddu 16n (h. 15.36). '

Véi bién cé viu chudn phu, thi trudc d6 tign hanh gia c6ng cdc viu, réi
dung mit phing va cdc viu lam-chudn thong nhit dé gia cong cic 16 diau nho
va dau to cia bién.

+ Gia cong cdc bé mit ldp ghép than va nip bién, bao gém gia cong mit
bén, mar dau 13 lap bulong (h. 15.37 a,b), gia cong 16 1dp bulong (h. 15.38).

Vdi bién khong ¢6 go dinh vi gitra than vi nép bién thi cdc 16 nay thong
sudt v gia cong dat d6 chinh xdc cdp 8-(hoic 7) dé dinh vi nép trén than
bién, con véi bién ¢6 g& dinh vi thi cdc 10 ndy khong cdn gia cong chinh xdc,
- Thong thudmg ching dugc gia cong sau khi gia cong hinh dang bén ngoai,
chuén gia cong 12 mit ddu, 18 ddu nhd va mat ben.

a}

Hinh 15.37 1) Phay mgt bén; b) Phay mit diu 16 buléng
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Hinh 15.39. Phay cit réi ndp v than bién
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Hinh 15.40. Gia cong tinh cic 16
+ Phay cit ndp v6i thin bién trén mdy phay (h. 15.39).
+ Mai mat tiép gidp than va nip bién.
+ LAp rap than va ndp bien sau khi 1am sach.
+ Gia cong (tho va tinh) 16 ddu lon.
+ Ep bac vio 16 va gia cong tinh céc 16 (h. 15.40).
+ Gia cong tinh 14n cudi 16 déu to vi ddu nhd (khon 16).
+ Sira lai khi luong hai ddu bien.
+ Kiém tra bién. .
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Phin lll: CONG NGHE LAP RAP

Chuong 16
CO SO CONG NGHE LAP RAP

16.1. KHAI NIEM

Cic chi tiét sau khi gia cong dat yéu cdu vé chit lugng s& dugc {ap thanh
mot san phdm hoan chinh (mo6t bo phin mdy hodc mot thict bi). Qud trinh Idp
" rép la giai doan cudi cling cha qud trinh san xudt, né quyet dinh chat lugng
san phim theo thiét k& kha ning lam viéc &n dinh va tudi tho cha sin pham

Qua trinh lap rdp ld mot qua trinh lao dong k¥ thuat phic tap, mdc do
phitc tap cua lap rdp 1a twy thudc vao do chinh xé4c, tudi bén clia san pham
yéu ciu va chilt luong cua qud trmh san xudt ma chi yéu la qud trinh céng
nghé gia cong co.

Gia cong co cac chi 1iét ¢é do chinh xdc cao thi lip rdp sin phdm cang
nhanh, cdc chi tiét ¢6 thé lip 14n duge, giam thdi gian cho viée slra Yap, hi¢u
chinh.

Vi du: Trong san xudt don chiéc va loat nho, khoi luong lao dong lip rip
chi€m tir 40 < 50 % khdi lugng lao dong gia cong co: trong san xuat hang loat
vita 30 - 50 %; trong san xudt hang loat [én tir 20 - 25 %; con trong sdn xuat
hang khoi < 20% khdéi lugng lao dong gia cong co.

Ngoai ra khoi lugng lao dong l4p rap con phu thuge rat nhiéu vao vi¢e
thiét k€ sin pham. Thiét k€ san’ phdm hop ly vé két cdu, chudi kich thudc lip
rdp khong phurc tap thi gidm duge khoi hugng lao dong lp rap.

Bing 16.1 cho vi du vé khoi lugng lao dong lap rap va gia cong co tinh theo
% clia toan bo khai lugng lao dong trong cdc nganh ché tao may khac nhau.

Bing 16.1

Khéi luyng lac déng téng cong treng 46
Nganh san xuit Gia cong cu (%) Lap rap (%)
Chftac:-0td 76.3 235
- mdy kéo 73 25
- mdy cong cu 70 30
- xe hira 39 : 41
- thigt bi ¢iin 35 - 63
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Nhu vay, khdi luong lao dong Iap rdp c6 anh huéng 1dn dén gid thanh va
hi¢u qua kinh t€ clia qud trinh ch€ tao san phim. Vi vy, nhiém vu cda cong
nghe lap rdp 12 nghién ctu tim ra céc bién phdp ky thuat va 8 chirc qud trinh
lip rap dé bdo dam tinh ning lam viéc cua sdn phdm theo yéu cdu vi nang
cao ning sudt lip rdp, ha gia thanh san phim.

bé dat duorc nhitng yéu cdu trén khi lap rép cdn phai chi ¥ mOl sO van dé
chinh sau :

+ Trude khi l&p rap phai nghlén ciu k¥ ban vE lap, cdc yéu cdu k¥ thuat
“clia san phim, phan tich chudi kich thudc lap rdp vi tir ddy s& quyét dinh vi
tri cla timg khau, ting chi (i€t trong quan hé véi cdc chi tiét khdc khi lp rép,
phan tich d¢ chinh xdc cha titng méi lép, d¢ chinh x4c khi gia céng co dé dua
ra phuong phép ldp rdp phi hop. .
+ Xic dinh trinh tu 13p rdap hop Iy thong qua viéc thlét k& so d6 lap.
Thi¢t k& so d6 1ip 1a dya trén nghién ciru, phan tich bin vé lap, phéan chia sin
pham ra cdc bd phan, cum, nhém, vach ra trinh tu cdc nguyén cong lip rip
cdc cum, nhém, b phan cho tdi san phadm mot cdch hop 1y, 16 gic dé wanh
trudng hgp khong lip duge, lap thigu phai thio ra 14p lai va d€ dé dang kiém
tra, ddnh gid chdt lugng lap rép clia tirg cong doan,

+ Apldung cdc bién phdp k¥ thuat va 18 chic sin Xudt-tién tién khi lip

rép, sir dung cdc trang thiét bi 1ip rdp, van chuyén, kiém tra nham gidm nhe
strc lao dong, ning cao ning suit va chat lugng ldp rap.

16.2. CHAT LUONG LAP RAP VA CAC PHUONG PHAP
BAO DAM CHAT LUQNG LAP RAP

Khi gia cong ca, chal lugng gia cong thé hién qua d¢ chinh xdc gia cong
va chdt lugng bé mit clia cdc chi tiét may. Con khi 1ap rdp, chit lugng 14p rdp
dugce thé hién qua do chinh x4c cia viéc Map dit cdc chi tiét mdy véi nhau sao
cho ddng vi trf, yéu cdu cdn thiét dé sin phdm sau khi 14p c6 thé 1am viec
nhu theo thi& k¢,

Chét lugng gia cong co nhir nhau, nhung chat lugng lam viéc cta sin
phdm sau khi lap rdt ¢6 thé khdc nhau khi chat lugng 13p rdp khic nhau.

Pé bao dim chit luogng 1ap rép, trong cic nhi miy co khi thudng sir dung
cdc phuong phdp lip rdp sau day :

+ Phuong phédp 14p 1in hodn toan;
+ Phuong phép lap 13n khong hoan toan:
+ Phuong phdp chon lap;
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+ Phuong phép 14p stra;
+ Phuong phdp l4p diéu chinh;
Viéc chon phuong phap 1dp rdp tuy thudc vao yéu ciu ky thuat clia sdn

phidm, san lugng cdn ché tao, kha nang gia céng co khi va trinh do cong nhan
phuc vu cho qud trinh lap rdp.

1. Phuong phdp ldp ldn hoan toan

Néu ta 13y bat ky mot chi ti€t nao d6 da gia cong dem lip vio vi trf cla nd
trong san phdm lp, vin bao dim yéu cdu lam viec ma khong can phai sita chita,
hiéu chinh th phuong phap nay dugc goi 1a phuong phép lip lan hodn toan.

Lap rap theo phuong phédp ndy don gidn, ning suit lap rap cao, d& dinh

mitc k¥ thuat chinh xéc, khong doi héi thg c6 tay nghé cao, ¢6 thé thay thé
phiu ting dé dang. :

Song néu chudi kich thudc 1ap rdp gém nhiéu khau ma dung sai khau
khép kin nho, thi dung sai cdc khau thanh phin theo nguyén 1y anh huong
bing nhau s& bing dung sai khau khép kin chia cho s6 khau thanh phén s& cé
gid tri rit nhé nghia 12 ddi hoi cdc chi ti€t khi ché 120 phai c¢6 d6 chinh xéc
rit cao, nhiéu khi khong thuc hién dugc hodc néu thuc hlén dugce thi gid
thanh ché tao s& cao.

Vi th€ phuong phép 1ip lAn hodn todn. chi thich hop trong san xuat hang
loat 16n va hang khéi vdi cdc san phidm da duge tigu chudn hod.

2. Phuong phdp ldp ldn khéng hodn toan

Nhu trén ta thdy viéc 4p dung phuong phédp 14p 14n hoan toan khong phai
luén ¢6 hi¢u qua kinh t€, rong nhidu trudng hop nd bi han ché sir dung.

Phuong phép ldp 1an khong hoan toan vé nguyén 1y dya trén viéc sir dung
cic s6 litu trong 1y thuyét xdc sudt dé cho phép md rong dung sal clia cdc
khau thanh phdn, cdia chudi kich thudc lap rdp cho dé ché tao nhung van bio
ddm do chinh xdc lap rdp. Tuy nhién viéc md rong pham vi dung sai clia céc
khau thanh phin s& dua dén mot s6 phe phim, ty 1& ph€ phim nay tuy thude
vao yéu cdu cho phép khi tinh todn vé mat Kinh t& d€ md rong dung sai.

Gia sir ta ¢6 chudi kich thude gém ba khau (h. 16.1): A +A,-A; =0, theo
phuong phép 1ap 1in hoan toan ta cé:

B =8 =0 as/2

N&u ding phuong phép lap 1in khong hoan toan thi dung sai céc. khau
thanh phdn 12 8,5 /2 nhd, ché€ tao khé khan hodc khong kinh t€, N&u ding
phuong phip Iip 1in khong hoan todn thi cho phép ting 8., 180 84, v B, lén
$'.,. Nhu vily theo hinh 16.1 ta thdy s& sinh ra mot s¢ phédn tram phé phim
nhat dinh. S6 ph€ phdm nay phu thuodc viio quy lujt phin bé clua dudng cong
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xdc sudt vd quan hé giifa s6 khau trong chudi vi s& khau nhiéu, ching c6 thé
bli trir cho nhau trong khi 14p. '
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Hinh 16.1. Mé rong dung sai ¢h& wo trong phuang phip ldp Lin khong hoin toin
Phuong phdp lép ldn khong hodn toan 6 thé dp dung cho sdn phim c6 do
chinh xdc cao va s6 khau lai nhiéu.
3. Phuong phdp chon ldp

Phuong phdp nay cho phép m& rong dung sai ché tao cla cdc chi tigt
nhung dé chinh xdc mgi lap duge bdo dam qua viéc do va phan loai cdc chi
ti€t thinh ting nhém cd dung sai nhd, sau do dem cic nhom tuong Ung tién
hanh lip 14dn v4i nhau.

Vi du: khi ldp chi tiét bao 2 (lo) vdi chi tigt 1 b1 bao (truc), moi lap cé
khe hd J, hoidc v6i chi tigét 3 ¢6 do doi S, (h. 16.2). Vi du khi ta 1dp ghép cd
khe ho J, dung sai ldp ghép &:

,B'=Jmax "J min = aI + 82
Néu dem dung sai 8, vd 8, chia ra lam n nhém (n=3 trong hinh 16.2) va
* phan loai kich thudc chi tiét theo n khodng, réi dem lip truc va 16 cla ting
nhém tuong ng véi nhau (h. 16.3), khi d6 dung sai 1ip ghép 9 s& I
6[ +62

5. = J.max —J min =:

n

Nhu vay, sau khi phan nhém c6 thé nang do chinh xdc mdi lap 1én n lan,
hoic néi mot cdch khic 12 ¢6 thé cho phép md rong dung sai ch€ tao cua cic
chi tiét dé ché& tao dé hon, sau dé phdl’l nhém va lap ching theo timg nhém
viin bae dam d¢ chinh xdc mai lap.
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Tlmi 16.2. Méi Llip cd Hinh 16.3. Phan nhom chi tiét
o doi S, v khe haJ trong phuong phip chon ldp

Tuy vay, phuong phap chon ldp cé mot s6 diém cdn chi §:

- Ngoii viéc phan nhém theo kich thude khi ch¢ tao, cdc sai l¢ch hinh
ding hinh hoc, sai léch vé vi tri tuong quan v d¢ nhim bé mat phai twong
ling v6i dung sai mai lap dé bao dam chilt lugng méi lap.

- D& c6 thé tap duoc hiu hét s& chi tiét gia.cong trong timg nhém, doi
hoi dudng cong phan b6 kich thude cla cde chi i€t s lip vdi nhau phd dong
dang. N&u khong déng dang s& ¢6 thira chi i€t & nhém piy ma lai thieu chi
1i€1'¢ nhom khéc, ‘ .

- Phuong phdp ndy thudng dp dung cho cic chudi kich thude ¢6 s6 khau
it vi khau khép kin cé do chinh xdc cao. Vi du lap pittong, xi lanh bom cao
4p, gilta dudng kinh ngoai cla bac va 16 cta hop ...

4. Phuong phdp lip sita

Phuong phdp lip stra 13 phuong phap cho phép md rong dung sai cia cic
khau thanh phan dé dé& ché& tao, nhung trong dé chon mot khau can phéi sira
d¢ thoa min yéu cdu 14p rip. Cong viéc stra ndy ¢6 thé thuc hién bing tay
hoilc gia cong trén may.

Vi du: khi 1ip then vio rinh cha truc (h. 16.4), dung sai khau lip ghép
§y= 0,02 mm, khi d6 dé lap lan hoan toan, dung sai bé rong then vi riinh then
s¢ 13 0,01 mm. D& dé ché tao, then duoc lam rong hon, sau do sira d€ 1ap cho
vin V@i rinh then. '
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Khi- chon khiau dé sta (khau béi Ar Ac
thudng) khoéng nén chon khau chung cia |
hai chudi kich thudc lién k€t iAm khau :
bdi thudng, vi khi cao sfa dé€ thod man
~chudi kich thudc nay thi sé khong thod
min chudi kich thuée kia.

Ay

Phuong phap lip sira ¢6 nhuge diém
1a cong viéc sira lip hdu hét duge thuc
hién bing tay, do d6 chat lugng phu thudc vao tay nghé clia cong nhan, khé
dinh mirc thoi gian chinh xdc cho e¢dng viéc cdo stra. Vi thé phuong phap ndy
chi dung trong sdn xuat don chiéc va loat nho.

Hinh 16.4. Lip ghép bing then

5. Phurong phdp ldp diéu chinh

Phuong phip lip diéu chinh vé co
ban gidng phuong phip lip sira, nghia
la do chinh xdc cia khau khép kin dat - Az%

A4

duge 1a nho thay déi gid tri cha khau

boéi thudng. Nhung phuong phdp nay - 1
.khic & ché khong phai lay di mot lop 7 WA, 1
kim loai ma l1a diu chinh vi ui cia ] , - g
khau b6i thudng hoic thay d6i kich !%

thude khdc nhau clia khau béi thudng

dé dat do chinh xdc cha khau khép =

. A3 At‘

kin. _ —

Vi du: Khi lap bdnh ring trong "Hinh 16.5. Lip rip diéu chinh

mét hop tdc do (h. 16.5) d€ bio dim
dé chinh xdc clia khau khép kin Ay c6 thé thyc hién bang cich dich chuyén
bac 1 va ¢6 dinh vi tri bang ren vit.

16.3. CAC HINH THUC TO CHUC LAP RAP

C6 hai hinh thic 18 chitc 1ip rép: ldp rdp c6 dinh va 1ip rdp di dong. Viec
chon hinh thifc t§ chic 14p rdp o6 lien quan téi chdt lugng sin phdm va ning sudt
clia qué trinh ldp rdp. Khi chon hinh thic 8 chic lip rdp cin cin cir vao dang
sdn xudt, tinh chdt cha mdi 1dp, chat lugng moi lip yéu cdu, dic didm cla sin
phdm (kh6i lugng, hinh ddng két cdu, miic do phiic tap cia sin phim...).

I. Ldp rap ¢é dinh

Lip rip c6 dinh 12 mot hinh thifc t6 chitc ldp rip ma cdc cong viec lip
duge thyc hién tai mét hay mot s dia diém. Lap rdp ¢6 dinh dugc chia thanh
1ap rdp c¢ dinh tap trung va 1dp rdp ¢ dinh phan tin.
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a) Ldp rdp cé'dinh tdp trung

Day 13 hinh thitc té chite 1dp rdp ma doi twong Hip duge hoan thanh tai
mot vi tri nhit dinh, né chi doi khéi vi tri sau khi dd thanh sin phdm hoan
chinh. Hinh thiic 1dp rdp nay ddi hdi dién tich mat bing lam viéc 16n, 18 chic
van chuyén, ché lam viéc tdt va cong nhan ¢6 trinh dé tay nghé cao.

Lép rdp c6 dinh thudng si dung dé lap 1:ép cdc mdy hang ning (mdy cdn,
mdy hoi nudc...), né cling diing trong sin xuét don chi€c va loat nhd aé lap
céc san phdm don gidn, cé it nguyén cong. '

b) Lép rdp cd dinh phdn tén:

Hinh thifc ndy thich hop véi cdc sin phdm phic tap, ¢6 thé chia ra thanh
nhiéu bo phéan doc lap, nhitng bo phan nay duge 1dp & chd rieng, sau dé méi
dem dén vi tri 14p chung d€ tao thanh sdn phdm hoin chinh.

So véi ldp rdp 6 dinh tap trung, hinh thitc ndy cho ning suit cao hon,
trinh do tay nghé va tinh van ning cia cong nhén lap rdp khéng cdn cao, do
dé ha gid thanh Hép rdp.

Hinh thic 16 chic 1ip rdp c6 dinh phan tén thich hop véi sin phdm phic
' tap, ding trong san xuit hang loat.

2. Ldp rdp di déng

Trong hinh thitc 13p rdp di dong, cdc nguyén cong lap rép dugc 1ié€n hanh
& nhiéu vj tri, d6i tuogng lap rdp di chuyén tir vj tri ndy sang vi tri khdc dé
thuc hién cdc nguyén cong Idp rip cho téi khi tao thanh san phdm. Theo tinh
chat di dong ciia d6i tuong 13p rdp c6 thé chla thanh hai loai: 1ip rép di dong
ur do va ldp rdp di déng cudng bitc.

a) Ldp rap di dong ty do:

Day 1a hinh thic 8 chiic 1ip rﬁp ma d6i tugng lap sav khi hoan thanh
nguyén cong lap rdp tai mot vi tri sé duge d_l chuyén (bing xe ddy, ciu
tryc...) sang vj tri 1ap ti€p theo mét céch ty do ma khong cin tuan theo nhip
cla chu k¥ lip. :

b} Léip rdp di dgng cubng biic:

Theo hinh thitc niy, & méi vi tri 1ip rdp, théi gian d¢€ thyc hién cong viec
bing hodc x4p xi bang nhip ctia chu ky lap rdp. Viéc di chuyén d6i trong lip
duge diéu khién thong nhdt bing cdc thi&t bi nhu bang tai, xe lan, ban
- quay... Theo hinh thitc Khi di chuyén, c6 thé chia ra hai trudng hop: di dong
cudng bic lién tyc va di déng cudng bic gidn doan

* Lip rdp di dong cudng birc lién tuc trong dé déi tuong lap duge di
chuyén lién tuc, cong nhan di chuyén theo dé 1ap, d&€n hét mot doan ndo d6
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cong nhan lai trd vé vi tri ¢l 1am lai céng viéc (h. 16.6). Khi dé can tinh todn
toc do dich chuyén cha d6i twgng v dé hoan thanh cong viéc theo diing chu
ky lap: : ,
. _ L+ 11
_ T
Trong dé: L: 14 doan dudng dé cong nhan tién hanh iip;
1,: doan dutmg du trix ;
I'.: chu k¥ lap.
Lap rdp di dong cudng bic lién tuc thudng ding trong san xuit hiing loat
161 va hang khdi, cho cdc san pham ¢6 kich thude va khéi luong khong dn,
¢4 két cau don gidn vi do chinh xdc lap rdp bi dnh huong boi qua trinh van

chuyén,
o =) o~ = = o

I
——

i I | L ¢

Hinh 16.6. So d6 ldp rdp di dong cudng bic lién tue

* Lap rdp di dong cudng bitc gidn doan 13 hinh thic ldp rip ma do6i wong
lap duoc dimg lai & cdc vi tri 1ap trong khodng thoi gian xdc dinh (bing nhip
lap rip) dé c6ng nhan thyc hién nguyén cong lip rdp, sau dé tiép tue di
chuyén (Gt vi tri kip 1i€p theo.

‘Nhu viy nhip lip rdp (T,) trong trudng hop nay bio gdm hui thinh phin:

Ta=1+4

Trong d6: 1,: thai gian dé thuc hién cong viéc tprip ;

1,: th&i gian cdn thiét d€ di chuyén d6i wong tr vi tri lap rdp
niy sang vi iri khdc.

Hinh 16.7 {4 so dé day chuyén l4p rip di dong cudng buc gidn doan. Sau
mot thai gian xdc dinh (T,,) d6i twong lip rdp duoc di chuyén sang chéd lam
viéc ké bén bing bing tal, ¢dn truc.

Lap rdp di dong cudng bic gidn doan thutng diing cho cdc sian phdm ¢6
trong lugng trung binh, ¢d moi lap phic tap, 4o chinh xéc tap rip coo.
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Hioh 16.7. So d6 diy chuyén lip rip di dong cudng bic gidn doan

Pé nang cao ning sudt va chat luogng lap rip, trong thuc 1€ ngudi ta
thudmg ph6i hop cac hinh thic 1p rdp ké trén.

16.4. THIET KE QUY TRINH CONG NGHE LAP RAP

Muc dich cia thiét k& quy trinh cong nghé 1ip rdp

a bao dam chat lugng

san phdm, do bén ving va do tin cdy theo thisi gian déng thoi vin bao dam

nang suat va hieu qua kinh t€ cao. Do d6 ngi dung cua qu

y trinh cong nghé

lip rdp la xdc dinh trinh ty cdc cong viée cdn Jam d€ ¢ thé lip rép sin pham
thod min cdc yéu ciu k¥ thuat mot cich kinh t€ nhit.

Qué trinh lap rdp ciing nhu
qué trinh cong nghé gia cong co
ciing duge chia ra cdc nguyén
cong, budc, dong téc.

Vi du: Nguyén cong 13p rdp
3 bi vao truc (h. 16.8) bao gdm
hai budc: ép & bi vao truc va
kiém tra sau khi ép. Mbi bude
¢6 cac dong tac diéu chinh vi tri
clia tryc trén mdy ép, dit 6 bi
1en diu truc, dat bac ép len 6 bi,
ép cdn mdy ép, ding may ép,
kiém tra vi tri cha 8 bi ...

17a-GTCNCTMay
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Hinh 16.8. Lio & bi vao trye
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1. Trinh tu thiét ké quy trinh céng nghé ldp rdp

Thiét ke quy trinh cong nghe 14p rip bao gém cdc cong viéc theo trinh tr sau;
1) Nghién citu ban v& ldp, phan tich cdc chudij kich thudc 1ap rap.

2) Chon phuong phép l4p rdp san phém.

3) Lap so dé lép, xdc dinh thif 1y cic nguyen cong, céc bude l4p rdp.

4)  Chon hinh thic t§ chuc 14p rap:

5)  Xéc dinh ngi dung cho méi nguyén céng, mdi budc lap rap.

6) Xdc dinh diéu kién k¥ ihuat cho titng méi ldp, cum, bé phan lip.

7} Chon dung cuy, dé gd va thiét bj cdn thiét.

8)  Chon phuong phdp va co cu kiém tra chat luong 14p rap.

9) Xdéc dinh phuong phdp van chuyén vi thist b van chuyén.

10) Xéc dinh dinh muc thoi gian cho timg nguyen céng. Tinh todn so sénh céc
phuang dn vé mat kinh t&. ' '

11) Xay dung cdc 1ai liu cén thi€t (bin v&, so dé lap, quy trinh cong nghé

théng ke trang bj, dung cu ...).

D¢ ¢6 thé thiét k€ quy trinh cong nghe 1ap rap cin c6 cic tai lieu sau:

+ Ban v& lap thé hién 15 vi tri cda cdc chi tiét v6i ddy di cdc dac tinh ky
thuat, yéu cda khi nghi¢m thu, cdc yéu cdu cdn thyc hién khi ldp, k&m theo
ban théng ké c4c chi tiét. ' '

+ San lugng va mic d6 6n dinh clia sin phdm.

+ Céc 56 tay, 1ai lidu vé thigt bi, dd g4, dung cu lip rip.

+ Khd nang vé k¥ thuit clia xi nghiép.

2. Ldp so d6 ldp rdp |

Trong mot san phdm c6 thé chia ra thanh cdc bo phan, méi bo phin chia
thanh cdc cym, mdi cum cé nhidu nhém, mai nhém gém nhiéu chi tiét lap
thanh. Méi phin chia nhé (bo phan, cum, nhém) dugc goi 1a mot don vi 14p.
Trong mdi don vj lip, ta chon mot chi tiét co s& 12 chi tidt ma cic chi tiet
khdc (c6 thé ca cdc don vi ldp khac) s& 14p 1&n né theo mot thit tr xdc dinh.

Nhu vay cdc chi ti€t s& dugc 1dp thanh cdc nhém, sau dé thanh cdc cum,
cdc b6 phan va c6 thé ciing cdc chi ti€t doc 1ap khdc Jap 1en chi ti€t co so
chung d¢ tao thanh san phdm l4p.

Nhin vao so d6 ldp ta c6 thé bigt duge cic don vi I4p va trinh ty 14p rap
san phdm. '

Hinh 16.9 1a ban v& lap clia mét cum chi tiét va (h. 16.10) la so dé lap
cia cum d6. Trong cum chi tiét ¢6 hai nhém: I (bdnh vit) va II (bdnh rang),
chi tiét co s& cla cum 1a chi tiét truc 1.
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Hinh 16.9. Bin v& lip cym chi tiét truc

OQM
0 _ .

Hinh 16.10. Su dé 1ip cum chi ti¢t truc

M&i mot chi ti€t hodc mot don vi 1ap duge thé hién trén so dé lip bing
mot khung hinh ron hodc khung chir nhat, trong dé ghi ré tén, ky hiéu, s6
lugng chi ti€t (h. 16.11). :

Ki 36
hiéu lugng

T&n chi tiét

Hinh 16.11. O k¥ higu trén so d6 lip -

Khi lap so d6 lip can chd §:

4 Chon don vi lip sao cho khong ¢6 chénh léch quéd 16n vé s6 luong,
khéi lugng va kich thude chi tiét 1ip dé ¢6 thé dé dinh mic lao déng, tao kha
nang dong bo khi lip rdp theo day chuyén, ning cao ning suat.
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+ Chon don vi 1dp dé khi lap duge thuan tién nhat, sé chi 1iét 1dp tryc
ti€p 1én chi 1161 ¢ sd cha san pham cang it cing t6t d€ tranh bo sét khi lap.

+ Khi cidn kiém tra mot bo phan ndo dé nén tach chding ra mot don vi
rieng dé€ kiém tra dé dang, thuan tién.

~ d -~ ~
CAU HOI ON TAP CHUONG 16
1. Khdl niém, vi tri vi nhiém vu clla cong nghé ldp rdp.
2. Ciac phuong phdp lap rdp (noi dung, ph:_im vi sir dung ctia 1img phuong phdp).
3. Cdc hinh thic t6 chdc ldp rdp (ndi dung, pham vi sir dung).
4. Céch Hp so d6 lap.
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Chuong 17
LAP RAP MOT SO MOI LAP PIEN HINH

Trong cong nghé lap rdp, yéu t& duge quan tam dau tién 12 thyc hign cic
mé&i 1dp ghép. Cic mai lip ghép duge chia thanh hai loai chinh: moi 1ap ghép
¢6 dinh va méi lap ghép di dong.

M&i 1ip ghép c6 dinh ta méi lip ghép ma vi tri tuong déi gita cdc chi tict
khong d6i. Mdi lip ghép cd dinh duge chia ra thinh méi lip ¢6 dinh thdo
duge va mdi lip ¢6 dinh khong thio duge. Mai lap cé dinh thio duge nhu
méi 14p ren vit, chém, then, cén...; m&i lip c6 dinh khong thio duge nhur:

héan, tdn, dan, ép...
M&i ldp ghép di dong 1a m6i 1dp ghép ma cdc chi tiét lip c¢6 kha nang
- dich chuyén tuong d6i v6i nhau. M&i lip di déng ciing duge chia thanh hat
loai: moi lip di dong thio duge va khong thio duge. Mol lip di dong thio
duge nhu: méi lip pittong- xi lanh, khdp trugt, an khép banh ring ; méi lip
di dong khong thio duge nhu & bi, khép xoin...

17.1. LAP CAC MOI LAP O DINH THAO BUGC

1.Moildpcéren

MSi lip c6 ren dugc sit dung rong rii, dé thdo lip, c6 khé ning lap lin.
Khéi lugng lao dong lip ghép bang ren chiém khodng 25 -35 % khdi luong
lao dong 1ap rdp néi chung. .

Yeu cdu véi moi 1ap c6.ren 1a phai chit, bdo dim do bén cla ren dudi tii
trong (x0in, nén), bio dam d¢ kin khit (v6i ren n6i ng dan khi, din chat 1ong).

M6 lip ghép ¢ ren thudng 1a mdi ldp vit cdy, bulong, dai oc.

) |

[
Z
S

Hinh 17.1 Mdi lip bang vit cay.
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Vit cdy 1a chi tiét hinh try, hai ddu cé
“ren, diing dé l4p hai chi ti€t vio nhau, sau
dé dung dai oc van vao (h. 17.1a). Yéu
cdu. v6i vit cdy la khi lip phéi thing,
khong duge nghiéng, cong, khong cac qud
hoac thip qud, vit cdy cé thé cé hodc
khéng cé rinh thodt ren (h. 17.1 b, ¢).

Dé lip vit cdy c6 thé dung hai dai
6¢ cong nhau, trong san xudt hang loat
16n ¢6 thé dung cdc chia van chuyén
dung (h. 17.2).

Mdi lip bulong dai 6c la méi lap
thudng hay duge sit dung, yéu céu khi
lip 12 mil 6c phai 4p sdt vao mat chi tiét,
khong kénh, hd, khéng gay chdy ren.

Khi 1dp nhiéu mi &c¢ trén mot chi Hinh 17.2. Chia van vit cdy
tiét, nén vin theo mot thit ty nhit dinh, chuyén dung
véi lue vin déu nhau dé wédnh cho chi ti€t d6 bj bi€n dang.

prEttaCt e
o

Mot 8 trudng hop cdn bao dam luc xidt khi van buléng, dai 8c, khi dy
phai diing chia van ¢é co cau chi thi mémen xoin dat dugc hodc ding dong
hé do bién dang kéo dai cha buldng dudi tic dung cna luc xiét.

Trong qué trinh lam viéc, dai 6¢, bulong dé bj thdo 16ng, dé khic phuc ¢é
thé diing cic bién phap nhu (h. 17.3) tdn (a), 10 xo (b), ddy ham {(c), dém (d).

b} € d)
Hinh 17.3. Cic phuong phip chdng thio ldng mi 6c
2. Méi ldp ghép bdng then
MGi lip ghép vdi then bing thudng hay dugc st dung, then thudng lip
chat vdi truc, lap 1ong véi 16, Trude khi lap phai kiém tra chiéu rong then, bé
rong ranh then trén truc va trong 16, d6 song song vi d¢ d6i xdng cua ranh
then. Sau khi lap then 1én truc ¢6 thé kiém tra theo so dé (h. 17.4).
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Khi mai lip then khong bao dam Vow
chinh x#c ¢é thé lam sai lech vi tri .
cua 16 lap wén truc (h. 17.5), sau khi
ghép then vidio rdnh ¢6 thé lam cho
truc léch tam so véi 18, hoidc 1am 16 bi
nghiéng.

Moi lap bing then bin nguyét
thudmg ding dé truyén moémen nhd.
Khi cin d6i chiéu v truyén mémen
ion thudng ding moi ghép bang then
hoa. M&i ghép bang then hoa ciing Hinh 17.4. Kiém tra Lip then trén tryc
dung khi chi tiét ldp trén né cdn di
trugt doc truc trén then hoa. M6i ghép bang then hoa ¢6 thé duoc dmh tam
bang dudng kinh trong, dudng kinh ngoai hoic bing canh bén.-

~

a) ] b}

Hinh 17.5. Sai 1éch khi ldp ghép bing then

3. Moi ldp ghép bdng con

M6i lip ghép bing con thudng dung dé thay thé cho m&i 14p try khi cdn
bio ddm do dong tam va d¢ cing viing cao. '

6 chinh xdg¢ cla moi lip bing con phuy thude vio do chinh xdc géc con
ngoai, coén trong va do nham cla bé mat lip ghép (h. 17.6 a,b,c). Ngodi ra
khi ldp ghép, mot phin ren trén tryc phai & bén trong 16 con (h. 17.6 d) dé
biao dam mdi ghép chat khi van ren. ' '

Do khi gia cong bé mat con trong v con ngoai khé bao dam d6 chinh
xidc géc con, nén moi lap ghép bang con thudng chi st dung khi that can
thidt.
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st =cRh=ales.

a) b) ' 0) d)
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Hinh 17.6. Mdi Lip ghép biing con

17.2. LAP CAC MOT LAP CO DPINH KHONG THAO pUCC
Cdc méi lap ¢ dinh khong thdo duge bao g6m nhing mai ldp ghép ¢6 do
doi, han, tin, dén... cdc chi tiét véi nhau.

Cic méi lap cing c6 do doi thudng ding lip gifia chi ti€t bj bao va chi
ti€t bao (ldp bac vio 18) ¢6 thé thuc hién bang cdch nung néng chi tét bao,
lam lanh vat bj bao hoic €p nguoi. -

1. Ldp cdng bing cich nung néng chi tiét bao

Cédch nay thudng ding cho méi ghép c6 dudng kinh 16n, chiéu dij nho va

- chiu i trong nang. Ding céch nay dat duge do cang t6t vi né khong san

bang cic nhdp nho bé mat.
Khi nuﬁg néng, kich thudc ting Ién do gidn nd vi nhiet. D¢ gian kich
thude dudng kinh 16 (Ad,) khi nung néng duge xdc dinh:
Ad, = ady(t - 1)
trong dé:; o: he s6 g14n nd ngang cla vat lieu khi.nung néng.
d,: dudng kinh 16 ban ddu.
Lz - t,: d9 chénh léch nhiét d6 truse va sau khi nung.
Néu goi (i) 1a d¢ doi: i = d, - d,, (dy 1a dudng kinh truc).
D¢ tao do cang moi lap: i < ad,,dodéi<a.d, (t,-1,) ,

i
Iy =ty + k
: (I a'duJ

trong d6 : k: h 6 trir hao phén nhiét bi ngudi khi ldp.

Nung ndng ¢é thé thyc hién trong dau, 1o dién. .. Phuong phap niy ¢é
nhuge diém i nhitng chi tigt phic tap s& dé bi bi€n dang nhu cong, vénh, ni

- khi nung néng, 16p bé mit d& bj oxi hod khi nung trong 15.
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2. Ldp cdng bdng cdch lam lanh chi tiét bi bao
Phuong phép 1am lanh chi 1i€t bi bao khiac phuc duge nhuge diém cta
quid trinh nung néng nhung chi phi tang 1én do phii sir dung céc thiét bi phitc
tap. Thi&t bi lam lanh bing CO, cé thé 1am lanh t6i nhiét do -75° C, bing
khong khi va nito 1ong c6 thé ha nhiét téi -190° C. Khi lam lanh cén chid y
trénh 1am lanh tic thoi dé chi tiét khong bi bi€n dang dot ngot. Thoi gian lam
lanh tuy thudc vie kich thudc, hinh déng chi tiét ¢6 thé tir 15 phit téi 1 gio.
3. Ldp cang bdng cdch ép
Phuong phip nay ding lyc dé ép ngudi chi ti€t, trong qud trinh ép can
phai gidi quy&t hai van dé co bin 12 dinh hudng chi ti€t khi ép va xdc dinh
lyc ép cin thiét cho m&i ghép. P& dan hudng cho tam chi 1iét bj bao (truc)
triing v6i tam cta chi tiét bao (16) ¢6 thé bing cdch vit diu trye, vt mép 16
va diing cdc co cidu din hudng trén do gd.
Luc ép dugc tinh can ¢t vao momen tic dung vio mdi ghép (M), momen
nity dugc can bing véi momen do luc €p & mGi ghep sinh ra:
M, = k.Fur
trong d6:  k: 13 hé s0 an toan, k=15-2).
' r: bin kinh bé mat chi tiét lip.
Luc ép (F) duge tinh todn tir cong thic:
F=fmdlp (kG)
trong d6: f - hé s6 ma sdt khi ép (k = 0,05-0,22 d6i véi thép; 0,06-0,14
doi vai gang), . _ :
p - 4p suit ti€p xuc trén bé mat lap (kG/cm2);
1 - chiéu dai bé mat 1dp (cm);
d - duding kinh m&i lap (cm).

17.3. LAP CAC MOI LAP DI PONG

Céc mi lip di dong duge ding phd bién trong nganh ché tac mdy, trong
d6 phd bién nhat 12 lip céc 6 tryc va lap cdc bo truyén an khop rang.

1. Liip cdc ¢ truot lién

Cac & trugt lién (bac 16t) cé dac diém 1a dudng kinh ngoai clia 6 liap chat
véi 16 gdi dd, con dudng kinh trong lip long véi tryc.
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Hinh 17.7. bjnh hudng khi ép 6 truon

Khi lip bac vio 15 5 thé
ding cdch nung néng 16 sz lip
bac, lam lanh chi 1i€t bac hoac
bang cdch ép ngudi. Thuomg hay
ditng cich ép ngudi vi don gian,
dé sir dung, khi €p bac cdn chi y
dinh huéng 6t gé trdnh bién
dang (h. 17.7). D€ bio ddm hinh
dang cia 16 bac sau khj €p, ¢cé
thé dang bi hoic chdy nong dé
sira diing 16 (h. 17.8).

2. Ldp cdc & trugt hai nizq

MmOt &p sudt nhat dinh gilta bac v

dich khi lam viéc,

b)

<

Hinh 17.9. Dinh tam hai nig ¢ trong gdj d&
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3. Ldp cdc 6 ldn

Khi 14p 6 lan, dé trong qud trinh 1am viéc 6 3 khang bi ket do gidn nd vi
nhiét, ngudi ta diing hai cdch 18p: vong trong cla 6 1ap chat voi tryc con vong
ngoai 1ap trugt véi 16 hoiic vong
trong lap truot vdi truc cdn vong
ngodi lip chit vdi 16. ‘

Khi lip chit vdng trong vdi
truc, ngudi ta phii luge & bi trong
ddu (0 nhiét d¢ 60 - 100 ° C trong
khodng 15 - 20 phdt) sau dé ép
vio truc, khi ép cdn phai dan
hudng 161, trinh ding bia gb tryc
ti€p 1én & (h. 17.10) ¢é thé lam
giam tudi bén cla 6. ' Hinh 17.10. Lip chat 8 bi én truc

O bi sau khi 1ap cdn phai ¢d dinh vi tri cda chiing theo chiéu truc: ¢6 thé
duang vong gang (h. 17. Ila), co cdu ren vit (h. 17.11b, ¢, d) két hop véi vai

truc va nip 8.
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. a) b) c) d)
Hinh 17.11. Cic cich chin é 1in theo chidu truc

Khi lép cdc 6 bi d3 chan, 6 bi con phai diéu chinh khe hd hudng tryc cla
é dé bio dam khe hd lam viéc. Diéu chinh ¢6 thé thuc hién bing ren vit (dai
Sc hay vit didu chinh) hodc bing céch thém, b6t vong dém (h. 17.12).
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Hinh 17.12. Diéu chinh khe hé hudng truc Hinh 17.13. Kiém tra khe hd hudng truc sau
cla & bi khi lap
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Sau khi ldp xong cdc 6 bi, ta ti€n hanh kiém tra khe hd hudng kinh,
huéng truc. Hinh 17.13 1a so d6 kiém tra khe hé hudng truc cia § bi dF chin
sau khi lap.

17.4. LAP RAP BC) TRUYEN AN KHOP RANG
1. Lap b6 truyén bdnh rdng tru

Trong truyén dong bing binh ring & cdc mdy thi binh rang tru chiém
75 - 80% s6 lugng. '

Bdnh rang tru 6 thé 1dp trugt, 1ap chat, 1dp long lén tryuc. Khi lap chat
can phéi din hudng 16t khi ép banh ring viio truc. Sau khi lip can kiém tra do
dio hudng kinh, hudng truc cla banh rang so v6i truc (h. 17.14). Truc lap
banh rang duge ga dit trén hai khéi V hoac gd trén hai miii tim, do d6 dao
hudng truc khi quay bdnh rang bing céch dung déng ho so ty vio mar diu
ctia banh ring. Do d6 ddo hudng kinh cla vdng chia clia banh ring bang cdch
dung con lin kiém dat trén ranh rang, déng hé so do qua con lin kiém & mot
s6 vi trf trén vinh ring. Cdc con lan ki€ém duge chc tao chinh xac tuy theo
modun ring cin-kiém.

Hinh 17.14. Kiém tra sau khi 6p binh ring _

Dé truyén mémen xodn bdnh rang dugc lap lén tryc ¢6 then hodc then
hoa, ¢6 dinh vi tri chiéu truc clia banh ring ¢6 thé ding vai truc, bac chin,
chot, vit chi, dai 6c...

Sau khi lip bdnh ring cdn phai kiém tra chat lugng clia banh ring theo
yéu cau nhur :

+ Kiém tra do dap huéng kinh va huéng truc (h. 17.14).

+ Kiém tra khe h& mit bén cha rang.

+ Kiém tra su an khSp nhe vii ém cla banh ring.

+ Kiém tra vi tri n khdp cla banh rang.

+ Kiém tra ti€ng 6n cla bdnh rang.
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Kiém tra khe hd m4t bén cia rang c6 thé don giin bing cich gi mot banh
rang ¢§ dinh cdn binh rang kia xoay qua lai vi dénh gid bing mit theo kinh
nghiém. Cing c6 thé ding day chi dat vao giiia hai bé mat ring an khép xoay
qua lai o1 do chi¢u day day chi bi cdn mong dé xdc dinh khe hé an khdp.

Kiém tra an khép nhe va ém cia banh rang dya trén viéc an khdp cla hai
banh rang, trong dé dung mot tay don ¢6 gin déng hd do momen xodn dé
quay mot trong hai banh rang, tir d6 xdc dinh duge luc can thiét dé quay
banh ring. ' '

Kiém tra vi tri an khép ctia banh rang dugc dua vio vét tiép xic
(hinh 17.15). Nguoi ta boi mdt 1dp son mong lén bé mat lam viéc cha mot
bdnh ring réi quay cho ching an khdp mot vong va ddnh gis vi tri an khdp .

qua v€t son dé lai trén mit rang cla bdnh ring kia, (h. 17.15 a) 12 vi i an

khdp ddng.

a) b} £)
Hinh 17.15. Kiém tea vi 1ri 4n khop cita bink rang

Kiém tra ti€ng 6n cha banh ring bing cich cho may chay va do tiéng én.
Véi tée do 5 - 6,5 m/s, tiéng én cho phép 14 8O - 85 dB.

2. Ldp b truyén bdnh ring cén

N

Paide
didu chinh

\\\?«ﬁ&

Z 1

a) b}
]
Hinh 17.16. Diéu chinh in khdp Hinh 17.17. V&t tidp xic trén binh
ring con

Bdnh rang con lip 1&n tryc bang cdch lip chiit Koac bing then, then hoa
tuong tv nhu banh rang tru. Khi 14p bdnh ring ¢on phai didu chinh an khép

b FAy)



cha hai banh ring bing cich dich chuyén chiéu truc cia mot trong hai binh
rang. C6 thé diéu chinh bing cich them bét hay thay d6i vong dem (h. 17.16 a),
hodc ding dai 8¢ diéu chinh (h. 17.16 b).

Sau khi diéu chinh, ¢6 thé dinh gid su an khép qua vét ti€p xiic. Khi
quay khong tai, vét an khép dich vé phfa dinh c6n ¢h. 17.17 a}, khi ¢6 tai vét
an khdp chuyén vé phia giwra canh rang (h. 17.17 b).

3. Ldp b¢ truyén bdnh vit - truc vit

Lap bo truyén banh vit-tryc vit cdn phdi bdo dam cdc didu kién an khop
tuong ty nhu cdc bo truyén banh ring. Sau khi lip ¢6 thé kiém tra khe hd
suon ring bing dé g4 (h. 17.18). Khi do-giir chit banh vit déng thai quay
tryc vit sang phai va trdi d€ ddnh gid khe hd sudn rang qua kim dong ho.

Hinh 17.18. Kidm tra khe hé suomn ring Hinh 17.19. Kiém tra v&t tigp xic

Kiém tra v&t tiép xiic khi an khép (h. 17.19), néu an khdp 16t thi khi vét
an khdp & giira hoi dich mot it vé hudng quay ra ciia bo truyén (h. 17.19 a).
- Vet tiép xiic khong ding cé thé do nhiéu nguyén nhin nhu: sai s& hinh dang
Suon ring, sui s6 hudng rang, d¢ khong tring tam, do khéng vuong géc ciia
¢dc 10 trén hop. ..

CAU HOI ON TAP CHUONG 17

1. Céch 1ap mé6i 1dp ¢6 dinh thdo dugc (ren, then, con)

2. Cdch ldp cdc loai d truot, so sinh ndi dung cic phuong phap lap.
3. Céch Ip cdc loai 6 tan,

4. Céch 18p cdc loai banh rang tru va kidm tra sau khi lap,

5. Cich lip banh rang con.

6. Cich 1dp bo truyén true vit, banh vit,
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