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LOI NOI PAU

Mot trong uhiine nhiém v cliinh ciia chiadn bi san xoet L thiét ké va
ché tao cac trang bi cong nghe (do od va dung cu phu). Thict ke va che i
cde trang bi cong nghé o thé chiéim 1oi 80% khot hiiong cludin b san vt
va 10 - [5% cid thanh sdn phdam(gia thanh mdav). Chi phi cho thicr ké va che
tao do gd chidm mot 1v 16 lon trong 1ong chi phi - cho vrange bi cong nghe.
Kindi nghiénr cia nhicéu nha mdy. xi nehiép cho thay ticu clicn hoa cde chi
HEE cria do v cho phép ciam dioc thai gian thict ke va che tao dogd o
cach dang ke Nluevay deooed co anh furone rar ton deén qua e san xuai.

Dé pluie v cho viée phat wrien cia nganl co ki cliung ta phari dae
tao doi ngit can bo kv thidt ¢o trinh do cao. co kha ndng crai guyet cde van
de thire 16 san xudt.

Mot vew 16 quan trong 6 anh luidng lon den chdr hionge dae e 1
cac tar liéu tham khao, ddac biét la cde loai so tav tra cie,

Nhdni dap ting véu cau bite thiét do trong dao tao, nghién cin va san
xudt cluing 1o hién soan cuon " So tay va atlas do gd”. Cuon sdaclt nay dioe
ding lam 1ai liew cho sinh viéen co ki thuoc cac hé dao tao Klae ihare Khi
thict ke’ cde do dn maén hoe, da dn 1ot nghiép. Neodi ra né con dinng lam 1ai
lici cho can bho ky thudr 1ar cde nhia may co ki tai cae xi nghiep sira chira
cac thiet be cone neluép khde nhai.

Ngehicn ciiu sinh, hoc vién cao hoc ciing ¢6 thé ding 1ai licu nay deé
thiét ké'va che tao cde do ga phuc v cho dé 1ai nghien cin cria niinh.

Do bien soan lan ddaw nén cuon sach nav chdace con nhitng sai sor ve
cac mart. Chung 160 mong nhan dicoe nlaing v kién daong gop, phé binle dé' lan
xudt ban san cuon sdach dicoc hoan clunh hon.

Nining ¥ kicn dong gip xin gui vé Bo mon Cong nghe che iao nuiv,
tricong Dar hoe Bach khoa Ha Noc hode Nha xaar ban Khoa loc va Ky
thudart, 70 Tran Hung Pao, Ha Not.



- B @ Lo € The T/
- 1L

o - 8 g g Gy €2
— e

Thlao



I
CHUONG 1. PHAN LOAI PO GA

Dua vao dang sian xuat { san xuit don chiéc. san xuat hang loat. san xuat hang khoi.
hinh ding va kich thude chi tiét ngudi ta chia d6 ga ra cdc loal sau day:

- D6 gd chuyen dung.

- D6 gd van nang - lap ghép.

- D6 ga thao- lap.

- D6 gd van ning - diéu chinh.

- Do gd van nang.

1. 1. Po ga chuvén dung.

o ga chuyén dung duoc st dung cho mét nguyén cong nhat dinh. do dé no chi duoc
thiét k¢ cho mot chi tict nao dé. Cic do ga nay dam bdo ga dat nhanh va cho dé chinh xac cao.
bBé giam gid thanh cia d6 ga ngudi ta thudng dung nhing Chl tét ticu chuan. Thoi gian su
dung cic do gd chuven ding la trong Khoang thoi gian tr 3 -3 nam. Sau thor gian d6 do ga
khong dam bao dé chinh xdc can thiét, cho nén ngudi ta phai thay do gd mai.

1. 2. Do ga van nang - lap ghép.

Do gd van nang - lap ghép duoc dung trong san xuat don chiéc (ché tha) hoic sian xuat
hang loat nho. D6 ga loai nay duoc lap ghép tr nhiing chi tiét da dugce ché o san vi duoe luu
trl trong kho. Dé ¢cé6 mot d6 ga gia cong cu thé ngudi ta chon mot s6 chi 1iét do pa duoe ché
tao san dem lap lai voi nhau. Thoi gian dé lap mot do gd loai trung binh khoang 2 - 3 gicv. Do
chinh xdc gia cong chi tiét trén dé gd van nang - lap ghép phu thudc vao chat lugng lap rip. do
mon va trang that cua cac chi tiél dinh vi. V6i chat luong lap rdp binh thuong thi dé chinh xac
gia cong dat cap 3, con véi chat lugng lp rdp cao thi do chinh xdc gia cong ¢6 thé dat cap 2.
Sau khi gia cong xong tat ca cac chi tiét, do ga lai dugc thdo r0i ra vi chuven vao kho d¢ bao
quan.

3. Do ga thao lap.

D6 gd thdo lap duge dung trong
san xuat hang loat nho va hang loat vua
(hinh 1-1). Vé chic nang thi né la do gd
chuveén dang. bai vi né duge lap cho mot
loai chi tiét cy thé giong nhu do gd van
nang - lap ghép. Khi lap 1041 do ga nay co
thé phai sua chita mot s6 chi tét va su
dung mot so loai chi tiet chuyén diung. Uu
diém cia dé ga loai nay la quéd tinh lap
rdp don gian. Nhuoc di¢m la dé cting viing
khong cao do phai su dung cdc méi lap

-

I'cn.

1. 4. Po ga van nang - di¢u chinh. Hinh 1- 1. D6 ad thdo - ldp.

D6 gd van nang - diéu chinh duoc dung trong san xuat hang loat nho khi viee s dung

~do gd chuyén dung va d6 gd van nang khong dem lai higu qua kinh e,
b6 ga van nang - diéu chinh géom cac chi et duoc 1ap «6i nhau ¢é dicu chinh thay doi.
Khi thay déi chi tiét dicu chinh thi than dé gi vi co cau truyén dong duogc it nguven (cic chi
tiet nay 1a cdc chi ti€l khong thdo lap). Viéc kep chat cia do gd van nang - diéu chinh ¢o thé
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dugc thue hién bang tay hoac ¢o khi. Co cau kep co khi c6 thé duoc Jap ngay trén do gi hoac
lap neng biét.

L. 5. PO ga van ning.

D6 gd van nane duge dung trong san xuat don chiéc. ché thu. trong cic phan xuong
cdung cu va sta chita. 6 gd van nang cho phép gd dit nhic¢u loai chi tiét khiic nhau (vi du nhu
mam ¢ap bon chiau). PO ga van nang ¢o do chinh xac thip va thot gian ga dat chi ti¢t 16n hon
SO ¥OI cdc loat do ga khdc. Tinh van nang ciua dé gd loai nay la kha nang diéu chinh cic chi
lict kKep chat.
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CIIUONG 2. CAC CHI TIET CUA PO GA.

Cac chitiet caa do ga rat da dang, mol doé o4 phiic tap ¢6 61 viu tram loat chi tict khic
nhau. Tuy nhien phan 16n cdc chi tiél ctia do e cung duoce tieu chuian héa. dac bict [ve hinh
dang hinh hoc. Duéi day chiing ta s& lam quir véi cdc loai chi tiét thong dung cua do ea véi
vie Kich thude gidi han va vat liu st dung.

Loai I Lloat I .
ETE I @» g—-——‘u —- 2. 1. Vit dicu chinh thinh 2 - 1.
— — - .
‘ l \ } l Vit dicu chimh duoc ¢hé ot
- . — .- . ", o
\ } thép 33 van Kich thude gidr han:
Hinh 2 - 1. Vit diéu chinh. d=6+20mmva /=16+ 100 mn.
Loai T loa/ X
iy o o — RN o . .
_ - /N 2. 2. Vit dieu chinh ¢o xe ranh
l l (hinh 2 - 2).
= -
. Vat hiéu: thép 45.
Cho d< 5mm Cho d 2 6mm

d=3 =12 mm.

__i ! =35 +50mm.

_—_j-..—'m —
L
-

Hinh 2 - 2. Vit ciéu chinh co xé ranh.

2. 3. Vit di¢u chinh vii 10 6 canh

Log/ T .
Z1 f\ (hinh 2 - 3).
BT € 53 .
_ | 1\/ Vat ligu: thép 43,
E—L ! HRC 35 + 40
Josi T Logi I d=6<20mm.
“%:: B l.:‘ut,_._ D = I()+‘ 30 mm.
_— [ < [20mm.
! J .—L—J
Hinh 2 - 3. Vit diéu chinh cé 16 6 canh. 2. 4. Bu long dau tron vat canh.
(hinh 2-4).,
X
. ‘/ ‘ Vat [iéu: thép 435,
. A
— \ )/ HRC 33 + 38
; N~
. d =10 = 30 mm.
Hinh 2 - 4. Bu léng ddu tron. =30+ 200 mm.



2. 5. Bu long kiéu ban 1é (hinh 2-4).

A
. A-A
Vat ligu: thép CT3: CT4. _.l —
d =10+ 36 mm.
[ =50+ 320 mm.

l—
i o
Hinh 2 - 5. Bu long ban lé.

2. 6. Vit kep (hinh 2 - 6).
Loai T 30° Looi T 30

Vit licu: thép +5. o, )i‘\
HRC 33 = 38 © )i _

d =5+24mm.

/=20 -+ 160 mm.

Hinh 2 - 6. Vit kep.
2. 7. Vit kep dau to ¢6

d=M3 va M4 khia nham (hinh 2- 7).
© Vit lieu: thép 45,
- I HRC 33 = 38
] ! d =3+ 12 mm.
| 1
[=12+ 100 mm.

Hinh 2 - 7. Vit kep dau to.
2. 8. Vit bac (hinh 2- 8).

Vat liéu: thép 45.

.
” HRC 33 + 38
. . > )
” d choM4 +- M12 mm.
r-——l——-J [ < 100 mm.

Hinh 2 - 8. Vit bac.

2. 9. Vit diéu chinh dau tron
(hinh 2- 9).

Vat ligu: thép 45.
HRC 33 =+ 38
d cho M4 -+ M16 mm.

D
¥

J D=7+24}hm.
— L | { =8+ 50 mm.

Hinh 2 - 9. Vit diéu chinh ddu tron.



2.10. Vit kep c6 tay quay (hinh 2- 10).

== =10 === ==

i Mo H -
i a4
s S @

Hinh 2 - 10. Vit kep co tay quay.
Vat lieu: thép 45. HRC 33 + 38:d cho M6 =~ M20 mm: / = 25 = 100 mm.

d

2. 11. Pai oc co tay quay (hinh 2- 11).

Vit liéu: thép 45. L

. T T A A T M
HRC 30 + 35 ! - - E H = )
d cho M16 + M24 mm. 7 4 :

Zh Z T % | 2

D=16 + 40 mm. % % | /é
H =28+ 70 mm. 4 -
L=20 <+ 160 mm. D

Hinh 2 - 11. Dai 6¢ o fay quay .

2. 12. Pai oc ¢o6 tay quay ban lé (hinh 2- 12).

Vat héu: thép 45.

HRC 33 = 38 { — : -—
x T

Jd cho M6 - M20 mm. -

D=16+ 40 mm. R i
L =63+ 160 mm. } D ‘

H =28+ 70 mm.

AN
NN

Q. 1

Hinh 2 - 12. Dai 6¢ ¢6 tay quay ban 16

2. 13. Pai 6c¢ 6 canh (hinh 2- 13).

o
J AN
Vat licu: thép 40X. \\‘bj |
HRC 33 = 38
d choren 10 x 2 =40 x 6. H

H= 1660 mm. Hinh 2 - 13. Dai 6c 6 canh.



2. 14. Bac chit C (hinh 2- 14).
Vit Liéu: thép 45.
HRC 40 + 45

D =20+ 80 mm.
b=7+32mm.

Loai

Logi T

_l:___

Hinh 2 - 14. Bac chie C.

2. 15. Cac loai vong dém: phang, hinh cau va hinh cén (hinh 2- 15).

Vat lieu: thép CT3 (loai )

HRC 40 = 45

loar T Looi [T Logi @I
Thép 45 (loai 1) T S . !
Thép 45 (loai I11) \ | J | 2 g |
D ? |
I ] ™ 1
] | |

cho cac loar [ va Il ; g
i
% E'\g N7 Q

d=3+ 30 mm. = 7]
D=7=+50mm. Hinh 2 - 15. Vong dém.
2. 16. Mo kep xoay (hinh 2- 16). o I_,_q_ Lol T Loai T

Vat lieu: thép 45. ' - ' 77
S iz @&%% V0 | '”aai’<//
'-—

HRC 40 + 45 1 i o

. _
B=18 + 100 mm. )
i -@-m ‘@—‘ —
H=20=50mm. .
L

L =40 <+ 320 mm. n

Hinh 2 - 16. Mo kep xovay.

2. 17. Mo kep di truot (hinh 2- 17)
Vat lieu: thép 45. |.§_ Logi 1 Loai T

|_§_ [

B=18 = 100 mm.
H=20 =50 mmn.
L =40+ 320 mm.

Hinh 2 - 17. Mo kep di trugr.

2. 18. Mo kep di truot dang dinh hinh (hinh 2- 18).
10)



Vat liéu: thép 45. |-A— A-A
HRC 40 + 45 T m @ loo 7
T
B=25+ 100 mm. 7 %
. L |
H=25+ 100 mm. ' -

L =28 = 80 min.

l./4- Loar T
Kool ffe=33
| [ —

Hinh 2 - 18. Mo kep di triot dang dinh hinh.

J 17 1]

2. 19. Mo kep dang chau kep (hinh 2- 19).

Loai I Looi T
S a7 2
Vat liéu: thép 45.
HRC 40 + 45
B=16+ 50 mm. '——D——-l
H=8+ 36 mm. ol Lt '_/é%
_ \
L=16+350mm. AN
Hinh 2 - 19. Mo kep dang chéu kep.
2. 20. Cac loai phién ty (hinh 2- 20). Looi ] Loai I
' A-A 8 —] 8-8
oA —
Vat liéu: thép 20X, | + ' '
at lieu: thép A _I o]
HRC 55 = 60 : P P
O — :{ § NZAN
B=14+40 mmn.
L =40+ 220 mm. %L__.@ __Ea N @y @
1 L .

Inas 1

Hinh 2 - 20. Cac loai phién ty.
2. 21. Cac loai chot ty dung dinh vi mat phang (hinh 2- 21).

Vat liéu: thép Y7A;

thép 20X: thép 45 E\
_HZ /

D=6 +40 mm. QF’L' 1] —=H 1 QF EB‘ 9] '—B

L=9=72mm. __L__I L ‘ L \

Hinh 2 - 21. Cae loai chét tv.

IT

N




Vat licu: thép 20X.
HRC 55 + 60 ¥4
-d
D=5+ 150 mm. @
B =32+ 190 mm.
L=16+ 170 mm. i % a
! ‘ )
] é} 8
Hinh 2 - 22. Cac loat khoi V.
2. 23. Cac loai chot ty co dinh ding dinh vi mat tru trong (hinh 2- 23).
Chg D> 10 mm Cho D>10mm
Vat liéu: o< 10mm D D> 20 mm o< W0mm D 020 mm
thépY8A; , I |
HRC 55+60 | ' /I .
D < 50 mm. ; // :
A1Tva (T Z |
Chét tru Ché? trdm

Hinh 2 - 23.Chét t3 ¢6 dinh.

7
N

2. 24. Cac loai chét ty thay doi dung dinh vi mat tru trong, (hinh 2- 24).
Vat licu: thép YSA HRC 55 + 60; D < 50 mm.

Cho 0> 10mm

Cho D> 10mm

D <10mm D 0> 20 mm p<iomm ) D> 10 mm

7 7 /
Pa / /A

\ % Q 7 2

/ - .
\ L] [; -l AN

=

=

Chét tru chét trom ,\
)

J

-/

Hinh 2 - 24, Choét ty thay doi.

7



2. 25. Cac loai tay quay dau tron (hinh 2- 25).

Vat licu: thép 45: I‘A{_,Lfi/
HRC 35 + 40 %1 T ]
d A-A
d=8 =25 mm.
s
L =6+ 200 mm.
loai TN — -
| | o . +
it pRvil

% Hinh 2 - 25. Tay quay dau tron.

2. 26. Than do ga kiéu thudc goc (hinh 2- 26).

Loor &7
: w ) _é:-%—
Vat liéu: gang ! _;_:.%__
' | .
CY 18 +36; $ | % 1 f}“
! !
B= 36+75mm. o = :
! B
H =125+ 480 mm. é} | é -:.-}-
. =95 < 320 mm. F‘ T L':4 AT It
1|1| Lil :IlJ 1 ILLJ| 41_1
i _ L ]
DL L — B !

e Hinh 2 - 26. Théan do ga.
2.27. B¢ do ga (hinh 2- 27).

Logi I
Val liéu: gang ﬁWmﬁ 7

CY 18 +36: L nos e

Theo A
H =18 + 60 mm. : ‘ ]: ]D

L =200 + 800 mm. E‘?BE Jk
LC_JL TEUD

Hinh 2 - 27. D' d6 gd.

Logr IT

B = 100 -+ 500 mm.

[3



2. 28. Bac dan ¢0 dinh va bac dan trung gian (hinh 2- 28).

Val liéu:

thép 9XC khi d € 9 mm
va Y10 (HRC 60) khi
d>9=27mm.

d=0.19 = 80 mm
D=28+ 100 mm.
H=4+ 8 mm.

5° max \'-Jxr’ : h—!

Bac din trung gion

Bac dén cé” dinh 4403 60°
d

—

( |

<

|

ANNNNRNNNNNY

=

l\\\\ NANNNNN J
H

NN

d .,
—D—-q 5% max :}f/ 0

Hinh 2 - 28. Bac ddn.

2.29. Bac dan ¢6 dinh ¢6 go (hinh 2- 29).

Vat lLiéu: thép 9XC khi
d < 9 mm va YI0 (HRC 60)
Khid>9+ 27 mm.

d=0,19 = 80
D=2.8 -+ 100 mm.
H=4 =80 mmn.

2. 30. Bac thay doi cham (hinh

Vat héu:

thép 9XC khi d < 9 mm
Y 10 (HRC 6() khi
d>9 <27 mm.

d=34+=50mm
D=9+ 63mnm.
H=6.3+063mm.

Looi I
Log/ I d+03

|

[ . 7

jj EE—

\\\\\\&S
H

5° mox \-;/ d

—_—r]

2

Hinh 2 - 29. Bac dan co'dinh co ga.

2-30a) va bac thay déi nhanh (hinh 2- 30h),

H
S

ANNERARONNNNNNNY

L

30°

Hinh 2 - 30. Bac thay doi.
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. 31. Cir so dao (hinh 2-31).

Cu so dao mat npang.

NEREREY

—

Cit so dao mat ngang va mat dang.

8 15!‘0,25I
2 <3 |
,‘xéS"T— < L’ﬁ
450 o ?..-,
~3
l’i AL :Jt 04
o = | V4
® 72N -
AT

N5 L
% )
o %Y =] H-+ ht{fz,s w0
7 20 215 théng d,
. | ¥
ff‘
§> . @T\ ’ TA < cn|“1
s N <l
L/,
H d d h B H | H, A d d, d, hn
10 S 6.6 2 4,5 16 8 20 6 6.6 12 39 4.5
25 |10 9,0 5,5 25 22 15 9,0 15 4.9 3.5
4 ‘ 12 11,0 18 7.0 40 16 28 28 11,0 18 3,9 7.0
Hinh 2 - 31. Cw so dao.
2. 32. Then dan hudng do ga trén may phay (hinh 2- 32).
Vit liéu: Loa/ I Logi I Loo/ I
. 8 8 g,
thép 4; HRC 40 + 45 T'—’J 05 T
B=06+54 @ T — 4
5 | l 3
L=10=90 mm. !
[ |
| i
=10 + 54 mnm. : : ;
I ~
i/A\\ J -/fh\ IA\
H=5~= 16 mm. N

-

¥

j
1

‘Hinh 2 - 32. Then dan huong.

N



CHUONG 3. DPINH VI BANG CAC CHOT TY (BANG 3 - 1).

Bang 3 - 1.

|- Chét ty ren vit
Dung cho cac chi tiét lon.
Diéu chinh chot ty bang dai éc.

Chi tiet

&
7
AN ==

W

2. Chot 1y ren ong.

Dung dé dinh vi cde chi tiét can gia cong lo.

Lo cua chot ty cotac dung thodt dao.
Chr tiét

NN

"'_“.-'0'0;0'."

ADCEX

WAL/,

7 7

3. Chot ty ren vit voi dal oc.
Duing cho cac chi tiét nho.

|

4. Chot ty ren vit ¢é ray quay.
Dung cho cac chi tiét nho.
biéu chinh chat ty bang tay quay.

Chi tiét

AN

[} 777

Ml

5. Chot ty do.

| Chi tiét
[ ’ |

300

NTTTTVT 77 (7777777 77 /S S
‘| s50-80

‘ Pé tang do cuing ving cua chi tiét gla cong.

6. Cac chot ty tu dieu chinh.

Chi tist

Cac chot 1y nam trén cling duong thang. kep chat bang
| mot vit(bén trdi).




| Nho vit | ma chot ty chi inh tién (khong xoay).

' Chi tiét dugc tu lua nhd trong lugng ban

(iép bang 3 - 1).

7. Chét tv tinh tién.

7/ Chi tiét %

Dung dinh vi cac chi tiét nho.

1 § e
8. Co cau 3 chot ty.
Chi uét ty diéu chinh nhd hai chét tyl va chot dar 2.

_/l__l .

a7

78
=
N4+

/LA

A-A

A

I -
i S WIBIT SIS

- L
VIS IO

9. Chét ty wr lua xoay.

—

Z %

AAAINSR SN SRS AN AN NS AN NN NNNN

10. Co cau 2 chot ty.

Chi tiét

&=
&\\\\\\\\\\\\\"\\\\\\\\\\\\

C6 the dinh vi mat tho cua chi tiét. Cac chét 1y | 1w lua

=
BAING ) Hor

O @O ganh 2. Vi tri cua cdc chdét ty theo chiéu cao

1 ]L'@I?l s E@Hinh

then 3 voi vién bi 4

11. Chot ty kiéu chém. t{ \ "_!_ N 12. Chét ty tu lua tinh tién.
” oA Chi tiét m K” ﬂ%l\l b tidh
Ve
A
L2 3
4

8 .4%
2 // 2

/ |'/T ] 77 /\I

Chém 1 dich chuyén nho vit 2 va kep chat bang cic

Dang dé tang do cing vimg clia chi tiét gia cong. Khi

quay vit 2, chi tiét | cd tac dung ¢ dinh chét 1y.

17

=




CHUONG 4. CAC CO CAU KEP CHAT.

4. 1. Kep chat bang banh léch tam (bang 4 - 1).

Bang 4 - 1.

I.[\'lé_kgpgn- chuyén. 2. Mo kep xoay. i
(b7 1 A A-A Chi tidt A ]
/ fiet 1 . __l i
/ < N ! . | '
v el s ;

. - . ] .

——f— \ -
A

Vi tri ctia mo kepl duoe diéu chinh bang dai &c 2.

Vi tri cua in6 kep duge dicu chinh bang vong dem 2.

3. Mo kep xoay.

Chi tiet

Ding de kep chat mat nghiéng cia chi uét. Vi tri cua
banh léch tam duoc diéu chinh bang vit 3. :\ .

4. Mo kep co chan.

Chi tigt

. E'thgu(ﬁu?g khi co nhu cau Kep mat bén cua chi tiél.

5. .Mé kepvor banh léch tam tru.

=y
ER /

“?U LA

b

Chi tiét

7/

e |

e

RS S OITOERRRNTERRRNTRRRNRNANN

b—-
g

6. Mo Kep hai phia.

Chi tiét

N

)

K

Dung de kep chat cdc chi tiet ¢o phin oo & har phia.

Khi quay tay quay. banh lech tam 2 lam di chuyén chot

- 3 dé hep chitt chi tiet. Dicu chinh mo kep bang dai 6¢ 4.

Vit 2 dé diéu chinh mo kep 1.

[8



L duoc.

4. 2. Kep chat bang ren vit (bang 4-2).

Bang 4 -2.

I.Mo kep dan bang bu long.

Chi tiét

H__ ==

f

A

Pam bao uc kep on dinh.

D!
/ /’//

Vi tri ctia mo kep duoc dicu chinh bang dai oc .

2. Mo Kep xoay.

'_i ~|}

AR .
s, :
CL AN |

v

Khi thay chi tét gia cong tht mo kep phil xouy di
ot goc. D€ xoay mo kep. mat dau cia vit phai duoc
riit ra khoi chi tiét dém.

3. Kep chat qua chi uét dém.

Chi tiét

S.

N

N
N
NN
'\\

Chi tiét duoc kep chat thong qua chi tiét dém .

4. Co cau kep khong gay bicn dang cua than do gad.

Chi tist

D6 gd duoc sir dung khi khong cho phép bien dang
than do ga.

5. Mo kep lat.

Chi tiét 3

/
| G

2

\§Q V\ \
., \\
[N

\\\\\\ \\\\\\\\‘T’ \\\\\\\\ ».\\\ N

~ \\

Cho phép kep chat theo qu phm vuong gdéc val nhau.
Kep chal bang dai 6¢ 1. (idic mo kep 2 va 3 ¢o thé lat

6. Kep chat bang chiu kep xoay.

Chi tiée

Al
4

Al

Kep chat chi tiét theo hai bé mal vuong soc véi nhau.
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(ticp bang 4-2).

7. Co cau kep nhanh. 8. Co cau kep lién dong.

. 2
] R Chitiét ! {
7 NS L/
i < 7
: ! : e 3
| ’ ; "I;: ¢
| 78NN == 2=
| : BING -
7ASS) VNV 2x /
/,/// . - — #
"///:/’ /// ’

|
| Rut ngan dugc thoi gian kep chat chi tiet. Kep va thao chi tét thuce hién bang dai ¢ 2 voi mo kep |,

i 9. Co cau kep chat var cdc chot wr lua.

Chi tiét
1 T —
\ £
3 : 2
| ! - 4
0 161 hai cho Vv, 17
[uc kep 6 mo kep | duoc chuyen td hai chot % ; / 77 } é K
! fura 2 vt 3. Chot 4 cling duuc tu lua khi ¢ luc — 30 ' -==3074 ‘*ﬁ
: o e ' L T 2T o 77777, |
| iac dung. Ca cau kep chat nay dam bao luc kep =< ANSNNNNN N S S T, |
!r_dn dinh va thao tac nhanh L _ _;
© 0. Cocau Kep hien dong ban le. |
|
. |
£ X Ch/ t’é(‘. 1]
abhe, oqde]
A2 .1 R
R S N ] 7
VAR RN Wiz
DN
{17 ANV ANNNRNNNRNRNNRNAEEEN
i\ A
i rrsrresssssssssissdrddiiir st | HI
! ’
2N
, ®) Z \ \:
| £ - . a7
\y
Z

(o cau duoc ding dé kep ¢hat chi tiét tai hat vi ri bang dai oc 1.
J.uc kep duge truyén qua chi tiet 2. Quay cac chiau kep bang tay.
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“ o liepbdngd-d)
| 11 Co ciau kep tir dudi lén 1rén.

I
4 o7 877 :

7777777

Co cdu duge diing khi can kep chat chi tiét tir phia dudi. ].uc kep tir dai 6¢ | qua cic chau 2 dé truyén i chi net
3. Vit 4 ¢4 tdc dung day chi tiét cham vao chét 1y & phia bén phai. = ]

|

| : -

‘i \\\\ i \\\
|

%,

|

12. Kep chat chart bang 3 viu. A-A l
4
Chi tiét
e ‘1
i ' ‘ ] | oAl
* | 77272777277 2
2 |
7|
Ci tiet duoe kep chat bang ba vau: 1; 2: 3 ] > =
. .hi quay dai 6¢ 4. Luc kep dugce truyén ) g _ h '
qua cdc chi it 5: 6 va 7 ' ' 5 2
/{. T
| '— 1 J/ 8
N R (A i A
e - D Ta
i £ 3
\i i /
3. Co ;a'u kep kieu éto. Chi tiét’ ]
: 2 3 ~ 4
[ %’
l - — - : o
* \\“L )iiiil?illl
1 N > . =<
. N \\ <3
N

Co cau duge ding dé kep chat hai chi nét cung mot lic. Kep chat dugce thire hién bang cac mo kep 1: 2: 3: vi 4,
Co ciu kep nay khong dam bdo vi tri c6 dinh ctia chi tiél s0 v6i do ga.
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4. 3. Kep chat cac bo phan di truot cua do ga (bang 4- 3).

Bang 4-3.

L 1. Kep chat phan quay.

|
| ~7/

A

Kep chat phan quay 3 duoc thuc hién bang dai ¢ |
viiren vit cua chi tiet 2.

!

2

\
7

| mi—— Ly

@

4

SRR
NN

72,

.

NN RhRRRRY
\\.\:\\\ N \\
o \ \\ NN § \\1

Chi tiét 2 duge kep chat bang vit | (dé diéu chinh khe
cla cg cau truot).

\

2. Co cdu truot kep chat bang clu tiét hinh binh hanh .

ho

|

3. Co cdu truot voi kep chat bang chem.

|
|
| L // L
|
' </</ & % :{// P
N // .
| AN N Y
| NS “§E;<: // 4\\\\ e
A T S e S Ne
SN 7 DN
| NN TR
| NN
N 3
N

| Khe ho duoc diéu chinh bang chém 2 va vit 3. con
| kep chat dugce thue hign bang buléng [

2

sodé 3.

4. Co cau trugl bang chém.

o

o

5. Cocau kep chat bing chi uét hinh binh hanh

I ard /"//."/‘/'/,-/,.///v//
Y - ’ Ll ?// " j;/
BTN y/ 4
S NG\ N
; i : <
.0 N .
' AN TR s
; N “ S A
N AN T S
NORNERNANY N\
W \ N o \\‘
) L S Gty T, 0
! \\\\\\\ Y \k NN

Chi tiet 1 dam bdo do chinh xdc. Khe ho ctia co cau
duoc dicu chinh bang vit 2. con kep chat duoc thue

hién bang dai oc 3.

]
2

]

Nk \\\\\\

Cag cdu dam bdo kep chat on dinh.

6. Kep chat phan quay cta do 2a nho ranh ban may.

Khi diéu chinh phdi dung clé. Két cau do gian hon so véi




4. 4. Kep chat bang tru truot thanh rang (bang 4- 4).

Bang 4-4.

Co cau nay duoc sir
dung cho try truot
thanh rang. Chi tiét

| ¢6 rang nghiéng

an khop véi tru 2.
Khi quay tay quay

4 phién dan di xuong
dé kep chat chi tiet.
Sau khi chi tiét da
dugc kep chat phan
con 2 bat dau duoc
€p vao lo con va ham
chot | (hic dé tru

trirot khong dich chuyén
[én dugc dudi tac dung

| SV —

/A

7/

L¢ o cau ham.

4 Xoay 30°

clia lue ¢ar).Goe nghiéng cua rang bang 45", Goc con cua phan 3 la 11"

[
Luc kep cua co cau tru truet thanth rang duge xac dinh nhusau: - Q =Q, (1 3 /— 1
|

P O day:

I khodng cach tr tru truot dén diem kep chat:

I, - chiéu dai phan truot cua try:

I =0.1 = hé so ma sat:

Q, luc kep thue @ o tru trugt thanh rang. Q, duoc xdc dinh theo cong thiic:

O dav:

Al - mémen xoan o lay don:

d - dudng kinh duong tron khoi xuat cua truc rang 1

F — luc ma st can lu di chuyén clia tru truot.

|.uc ma sdt duge xdo dinh theo cong thuc:

| O day:

w = 45" - goc nghieng cua rang ben 'y ruot

u, mol nira géc ¢on cua phan con

¢ - g6c ma sit 6 phan con 3:

F=2

A
X
1A -
N
7
o M .
T d

Muiga
~d.sin(a, + @)




(tiép bang 4-4).

2. Co can kep tru trugt thanh rang dé gia cong chi tiét hinh tru.

' A l 12 max '
T & E2 } x ﬁ Theo A !
| -2 o ﬁ &, 1
3¢ g I yd
S | | K g
E 1 |/ ]
E : =
b [ {1
) @) =
L ; } 4 ~
i 1WA o
3 I =*1
200 -
=
: N\
' 2
Chi tiét gia céng duac dinh vi trén cac khoi V s¢ 1 va 2.
Khéi V s6 1 ¢ thé di chuyén duac(cho thich hop véi - L e =Zp
chiéu dai cla chi tiét). Chot 3 ding dé diéu chinh khoang T \.\
cach tir mat dau dinh vi dén tam 16 khoan. Chi tiét gia l_ L !
S B

cong dugc kep chat ngay khi phién dan cham vao chi tiét.

4.5 Kep chat bang phién dan treo.

Khi gia cong trén mdy khoan cé the logi
dung chuyén dong tién dao dé tao nén luc kep chat
chi tiét (hinh 4-1). Dau may khoan (truc chinh)
mang theo phién dan di xudng cho dén khi né ty
vao chi tiét tia cong ma dau khoan van di xuéng thi
cdc 10 xo 4 bi nén lai. luc nén tac dong lén phién
dan ngay cang lén. Mot yéu cau quan trong la khi
mil khoan bat dau cham vae chi tiét gia cong thi
luc kep W bat budc phai ¢é gia tri 16n hon hoac
bang gia tri can thiét dam bao an toan cho qua trinh
cat. Nhu vay, thuc chat & day luc kep 1a luc nén clia
hai 10 xo duoc tao nén do chuyén dong tién dao.
Khi gia cong xong, dau may khoan di lén, 10 xo0 4
dan dan ra, luc kep giam dan va chi khi mat vai
trén cua mat bich cham vao mat vai cua truc dan
mdi kéo duoc phi€n dan di 1én roi khoi vi tri kep
chat chi tiét. Khi miii khoan da dugc rit khoi chi
tiét vi nidm trong bac dan 2 nguoi ta méi thdo chi
Liét ra khoi do ga va ga dat phoi khac.

47 Al oA o
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NN
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Hinh 4-1. Kep chdt bdrig phién ddn.



CHUONG 5. CAC CO CAU DAN HUGNG, SO DAO VA PHAN PO.

5. 1. Cac co cau dan hudng (bang 5-1).

Bang 5-1.
1. Bac tron ¢é dinh. 2. Bac ¢6 dinh ¢d vai.
d,F7
N [ N

NN |

N 1N

N | N2 =

BN : 7
2n6 .

| |

3. Bac dan thay thé. 4. Bac dan thay nhanh. )

=l
-

2l

L L

sS4
S
7
_S — .~
AN

N\
=

5. Céc loai bac dan dac biél.

17, e SRS
7§/ 7 §/:/9’{. CrA Il
N 17 Vi~ NG 2

N
(22077 D
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(tiep bang 5 -1).

=T
i

6. Phién dan cé dinh thdo dugc (a) va khéng thdao duac (b).

NANR

S N
R T@
e

T

a)

7. Cic loai bac dan xoay trén mdy doa.

7\

7

NA- |
///

[ 2




5. 2. Cac co cau so dao.

Hinh 5 - 1 1a cdc loai co cau so dao phay khi gia cong cic bé mat khic nhau: a - so dao
mot mit phang; b- so dao hai mat ngang va ding; ¢ ; d; d: e- so dao dé gia cong cdc mat dinh

hinh. a
Dao —_—
\—-—)
Dao \ Can - \-_j
\ . T .
_/’___‘ d
" — L4
(75
5 II N ial
= -
b) d)
a o
S Can dac - can
| 1" Dae
o
d - i
!
Q %\_
- |
Can
/__%
— i
d) €)

Hinh 5-1. Cdc loai co cdu so dao phay.
5. 3. Cac co cau phan doé.

Hinh 5 - 2 la cdc co cau phan do thong dung . Hinh 5 - 2a - phan do bang bi;
hinh 3- 2b phan d6 bang chét tru; hinh 5-2¢ — phan do bang chét con.

Hinh 5-2. Cdc logi cv cau phdn d¢ théng dung.
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CHUONG 6. TINH LUC KEP VA CO CAU KEP.

6. 1. Tinh luc kep chat chi tiét khi gia cong trén may khoan (bang 6- 1).
Bang 6 - 1.

1. Kep chat bang mo kep. 2. Kep chat bang khoi V.
M

iy

f p b

YA
a
. .
KM . K.M.b-ll'l_z
f.d f.D
3. Kep chat bang phién dan treo.
M M o
K.
"= D —d’
A
3 D —d*
N %
N ld N
0
~

D- luc kep chat cht tiet N (kG): M- moémen xoan ¢ dao khoan (kG. mm): n- s6 dao khoan lam viéc cung lae: (- he
s& ma sat ¢ bé mat kep (doi véi mo kep nhan f = 0.25; dét voi mo kep ¢6 khia nham f = 0. 45): «- géc cua khoi
V: K- hé s6 an toan.

6. 2. Tinh luc kep chat chi tiét khi gia cong trén may phay (bang 6 - 2) .
Bang 6 - 2.

I.  Kep chat ¢ mot phia. ' 2. Kep chat 6 hai phia.

N oy 24 g 13 'I_‘FD;E%‘%
|
. !

af’ +bf+Z. P-




'
I
|

|

r- khoang cdch tir tam quay t6i diém ti€p xdc

(LiEp bang 6-2).

3. G4 chi tiét trén khoi V.

P _dn_lP
/‘k
+
th
TN
r— J
A
. Iy
T T !

P= ésing\/P,z + P+ P!
fo2 I

P- luc kep chat chi ti€t. N (kG): P,: Py; P;- cdc luc cat thanh phén: f- hé s6 ma sat & bé mat kep (doi véi mo kep
thiin f=0.25: doi véi mo kep khia nhdm f = 0.45); K- hé $6 an toan: n- s6 mo kep: a- géc cua khoi V.

6.3. Xac dinh luc Q can thiét dé tao ra luc kep chat chi tiét P.

6. 3. 1. Kep char bang banh léch tdm (bdng 6- 3).

Bang 6 - 3.
l 2 /477/)
L b ) l@\ ﬁ o
GetE—epl s TEAE QN
rx e P ’ \JLS\ &\

[ 1
M =P.[tg(a + @,) + tg@-]r. —. —
hon
hoac: M = Q.[igla + ¢p,) +1g@.].r
y [ P
Oday: Q=P. ——: P =
I, n cosq,

Q- &
T

M=Q,.[tgla + ¢,) + tap.].1.

Q, =Q.(I - tgeK]

1
n h

K==

1- hé s glam: tgp,- hé s& ma sdt cua cdc chét day.

Gid tr1 (1 - tge;K) phu thudc vao h va |, khi tgep, = 0.1,

cua binh léch tam véi bé mat ty:

L
)

- goc nang khi kep chat cua banh léch tam h 6 7 m m r
<y, _ v 10 082 079 076 - :
(o => A3 [gO! - Ol). S N _ o . 15 - - 0.X1 (1L.R2 1N
tg, vit lg@-- hé sO ma sdt ¢ bé mat tiep xuc 20 .
. . v -. ’ - ~ < - N N > )
giffa binh léch tam va b¢ mat ty va o truc
quay cua banh léch tam: N - . | b - |
R , . ~ b 20
M- momen & canh tay don.
Y =
15 . . i _
20 (L¥d 1.R2 .80 . ;
30 - (184 082 U_xu
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(uep bang 6-3).

, 1 .
A
I
& l S Sl W AQ'E
‘ :——p — —_—
| -
| (
i _ i
i 1 ' M =2.Q.ftgla + ¢,) + g, ].r
M=Pfigla + ©) + t1gp.). — x (sine,/ + cosat,.h). —
/) 7 [ 1
Q=P —.—
hoac: M = Q.[tg(o + @) + tgg-].r I n
& dav: sina,l+cosa.h | a- géc nang cia léch tam hinh con:
day: Q=P. / s n- hé s6 giam luc kep do ma sat:
L obe iy ot l]-’ b lech L ! " . M- momen & canh tay don.
A}~ 2OC (uay cuia mz} ]Clé:glﬁ‘”“ khi kep chat. - gd¢ ma sdt gida bé mar chi et va banh lech tam.

(P~- O ma sat O ruc quay cua banh léch .

o=
T 0A5D+esing

p 7 h
/T
2 "'d R ,L’q =
S \ \\\\;>[-r':,
SEINTARON -
NISNBGIPANS
\ .
- / 5

M=Q.[igla + ¢,) + 129.].r
M =Q.[tg(u + @) + tgp.].r

A+ ] =2. P |
Q=P 7'.—:!’1:P.cosa < |37/_+‘/ T
v H-,f

n- hé so gram lue kep do ma sat
M- momen ¢ cinh tay don.

- hé s6 giam luc kep do ma sal:
M- mémen g canh tay don.

L

M=Q.[teta + ¢, + tgpa]r

- _ d+1

|-y Q=2P+q). ——— -
R L

f- hé 50 ma sdt ¢ be mat trugt ciia mo kep: n- hé s6 giam fuc kep do ma sut;
| - luc can cia 16 xo. M- mémen o canh tay don: g- lyc chong lai cia lo xo.
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6.3. 2. Co cdit kep chdt bding ren vit (bdng 6 - 4).

Cic ky hiéu chung: d_- dudng kinh trung binh cua ren vit; o- géc nang cia ren; n- hé
5O glam luc kep do ma sat 0 cdc mo kep: R va r - cdc ban kinh 16n va nho cta dai oc: f- heé 6
Ma sat 0 mat dau dai oc: M- moémen & canh tay don; ¢- géc ma sdt cua ren vit; g- luc can cuia
10 x0: 12, hé s6 ma sdt quy doi cliia mai ren; f,- hé s ma sat & mat trugt cua mo kep; 3- goc
con cua 16 lap chét kep.

Ghi chd: tat ca cac hé s6 ma sdt cia cdc co cau kep chat & trong cac phan 6. 3. 1
(bang 6-3) va 6. 3. 2 (bang 6-4) duoc 1dy trong khoang 0,05 + 0,015 (d6 1a cdc hé s6 ma sat:
g, teg.: tgey: £ £, 1,1 1) - cdc hé s6 giam luc kep do ma sdt (n = 0.95 + 0.80).
Bang 6 - 4.

|
|
N

a1
)
¥ g
AN
]

s
N

N
N}

(1]

Ly
N E’W

N
NN
N

N

[ { i
. =P, —.cosa . —
I 17 L
o _
o ek, =19,
— -
CTUSTETT § IF } _1
| L A5 e 2
) _ -\/,n\r“‘ N \Q P
T ¢ I
Q M= d_" . _ [+1
/ 5 Q. > tgla + @) Q=P o
C [l \
M = (Q + 29) 7’1g(a+qo)+Rc1g3.f ; _ |
/ Ghichii P< Q.
K Q=P —.+2q
/I
“(p- gOC Ma sdl o moi ren: R- ban kinh 16n cua dai oc.

3]



(tiép bang 6-4).

=

L

d B
M=@Q+q B"fg(aw)ﬂ?c!ggf] Q=P. 1'+q: P, =

| i )

[—1 P

| cosq,

_ d, B .
M=Q. 71g(a+g0)+Rctg;.j :

[+ b =10, -q) /
+q:P=(Q-q. —.
/, ! 4 [+1,

Q=P.

Q,=Qmn: n=08+07

n- hé so giam luc kep do ma sat cua mo kep.

)

d 3s
M=Q. ifg(a+go)+ng l‘
2 3R -/

1
Q=Q2P+q)ltgta + ) +12p.). —.
n

tgp,- heé sO ma sdt & phan nghieng clia chem: g he

s6 ma sat ¢ phan truc cua chém: n- hé so giam luc kep |
do ma st clia co cdu chém.
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6.3. 3. Kep chidrbdng hoi ép, daw ép (bang 6 - 5) .

Bang 6-5.
| % |
i A ]
% L3 N iy F i
! ) N Q pe e \ {
\ ] '3'1 . :
| Nl e 2 = |
| .y PY AL, ?
| ﬁ\\ 7 T d |
| H
:} N 1P
NN -2
/ l / ~ /W'l' R / ]
Q:Q(,.—z.——+q:Q(,=P. .+ q SN / Py
[, n [+ d "W\ U
Q |
Q,=Qm: n=08+07 h e
n- hé s6 giam luc kep do ma sdt cia co cau Kep chat. =
| I &
Véi dieu kién Q < P thi ta phdi cé: 1, 2/ va [— > 2Hé
2 /
Q=P 1g(a+,[)’)+1ggo—}
so truyeén luc khi ty s¢ — = 2¢6 cdc gld tri sau day:
o : P,=P L]
! | 1,5 2 = —.—.
} /I I, n
o ‘ 04 067 Néu ta biét P, thi Q duoc xac dinh theo cong thic:
d | coseq,
’ szn_[[g(a'*'l})"'[g([)_.].—". .
D n
n- hé s6 giam luc kep do ma sdf clla co cau truyen luc. |
p _
}_'— —
s A e\
Y oS J
p S S
AW \\_\ . 8| N E 2N
] IR &
LY B
A - Q=P.}—.-.+2qhoac:
' 17
§\\Y_ \ —
[ cosa
1 ] Q=P — +2q
Q =P,.[(tgla + ¢,) +1gp-|. — P, =P l—.+q 1: 77
n |

| 1gep,- he 56 ma sdt 6 xilanh khi hoac dau.

1- hé $6 giam luc kep do ma sdt & cdc mo kep.
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(uep bang 6-5).

| q L ! &
o« i I
[ ——
5 Y
/3 7 ;E '%2 <
N Z{A ﬂ P PV
| \ ‘. Rl
S o — ),
a sHl Py
Q=2P,.(tga + B): P, = P. tgq, /1 [+1
, . L Q=P ——.. P,=P -q
B = a. r. sinf,- géc phu doi véi géc a. Géc phu B lam [, n /|
giam luc Kep do ma sdt & cidc truc quay.
Il q- Juc chdng lai cua 10 xo.
p 4 { J
- , | j”|
i L ATk A i ; {’//f]
p T PO \ng:l'.} ; a’
! AT & %~1 //y/ L
(165
SN A Whi N
X 17
[ 1
Q=2P, (gla+p); P =P —. —. 1 +1
Lon Q=0Q, [tgla+0)+1gy,]. — Q.=P.[—
1

Khi biét P, thi Q duoc xac dinh theo cong thic:

[
Q=2P, —. cosa,.tg(a + ) —.
l, n

n- he 6 giam luc kep do ma sdt & mo kep.

n- he s6 giam luc kep do ma sdt & mo kep
(n=0.85+0.8):

tg,- hé s6 ma sat ¢ phan chém;

tgp-- hé s6 ma sat ¢ phan trugt cua xilanh.




CHUUNG 7. YINH TOAN CAC SAI SO.

7.1. Sai so ga dat.

Sai s6 ga dat la sai sO vi tri clia phoi khi nd bi'léch so véi vi tri yéu cau trong do gé Sai
sO ga dat (g,) xuat hién khi chudn dinh vi khong trung v6i goc kich thuée; khi ¢ bién dung
cua bé mat chi ti€t do luc kep gy ra va do sai s6 cla d6 ga. Sai s6 ga diat duoc xdc dinh lhco

cong thic sau day:

_\/ 2 2 2 2 2
= 5(_+8K+6‘l,,+6'm+€d{_

O day:
£, - Sal O gd dat;
g, - sai s6 chudn;

€. - sai s ché tao do gd;

€, - sal s6 mon cua do ga;

€4. - sai sO diéu chinh d6 ga.

(7.1)

Khi tinh todn do chinh x4c gia cong ta c6 thé 14y gia tri sai s6 ga dat €,q theo cac bang

7-1+7-17.

Bang 7 -1. Sai sé ga ddt

&,4 cza phoi khi kep trén mam cdp va truc gd.

bo ga

Sat 56 £, Hm.

Truc ga bung véi duong kinh d< 50mm.

Truc ¢a bung véi duong kinh 50 <d <200 mm..

Truc ga tron va kep & mat dau.

Mam cap ba chau dé kep chi tiét c6 dudng kinh < 120 mm.
Mam cap hai chau dé kep chi tiét c6 duong kinh <200 mm.

20

50

10
10 - 120
50 - 100

Bang 7 -2. Sai s6 gd ddt &, cua phéi khi kep trén mam cdp ba chau va nam c¢ap dan hoi.

Do ga

Pudng kinh chi tiét. mm Sal $0 €. pm.

6-10 30

10 - 18 40

Mam cap dan héi 18- 30 50
30-50 60

50 - 80 70

80 - 100 80

<70 aa

80 - 130 50

Mam cap ba chau 130 - 190 60
200 - 250 70

300 - 350 {0
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Bang 7 -3. Sai s6 ga ddt ¢, cua phoi khi dinh vi phoi

bang mdt phéing trén chét ty vé phién ty.

Co cau dinh vi

Trang thdi bé mat chi tiét

Kich thudc cua chi tiét theo ‘
bémat dinh vi. mm |

Sai s6 gd dat ¢, tun.

1 2 3 4
6-10 . 60/30
10-18 70740
18 - 30 80/50
Chotty Mart chuan tinh (qua mai) 30-50 90/55
50 - 80 100/60
80 - 120 110/70
, 6-10 20/15
10 - 18 30/20
18 - 30 40/25
Phuén ty N lat chudn tinh (qua mai) 30 - 50 50/30 |
50 - 50 | 0U/40 |
80 - 120 | o0 |
6- 10 ' 70/55
10-18 80/60
18 - 30 90/65
Chét ty Mat chuan bén tinh 30 - 50 100/70
: (qua phay) 50 - 80 110/80
80 - 120 120/100
6-10 30/25
10 - 18 40/30
18 - 30 50/35
Phién ty Mat chudn ban tinh 30-50 60740
(qua phay) 50-80 70/50
80 - 120 80/60
6-10 80/70
Mat chuan tho 10- 18 100/90
(cua cdc chi tiet dic trong 18 - 30 1257100
Chot ty khuon cat, khuén kim loal, 30-50 150/120
mat ren. dap. can) 50 - 80 175/140
80 - 120 200/160
6-10 90/70
Mat chuan tho 10-18 100/R0
(cua cdc chi tiét dic trong 18 - 30 110/90
Phién ty khuon cdt. khuon kim loai. 30-50 120/100
mat ren. dap. can) 50 - 80 125/110
80 - 120 150/120

Ghi chi: 6 cot "Sai s6 gd dat g,,": tir s6 la gid tr1 sa1 s6 gd dat khi ding co cau kep bang ren vit hoac banh léch

tam. con mau so la gid trl sai s¢ ga dat khi dung co cau kep khi nén.

Bang 7 -4. Sai s6'ga dat ¢,, cia phéi khi kep phoéi trén cdc loai été.

Loal eto

Sai s0 gd date,,. pm.

Eto truc vit
Etd banh léch tam

100 - 200
40 - 50
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Bang 7 -5. Sai s6'gd ddt ¢, ciia phéi khi kep phéi trén ban may
va lay déu theo mdt phang, mm.

Kich thudc 16n nhat clia mat phang. m

L Phuong phdp lay dau <1 [ +3 el _41'______>_6 3
| Ly dau bang thuéc 0.5 2 coueal 3
| Lay dau bang dong hé so theo
| bé mat bao hoac phay:
tho 0.15 0.4 0.6
tinh 0.05 0.1 0.5

Bang 7 -6. Sai s6'gd ddt s,, khi dinh vi theo mdt try c6 lay ddu, mm.

Phuong phép lav dau

Loai phoi theo trong luwong

Loal nho

[Loal vira

Loai Ién

Ldy dau bang thudc (1)
Lay dau bang dong ho so (2)

05710
0.02-0.04

1.0/1.38
0.03 - 0.06

2.0/ 3.0
0.05 - 0.08

' lay dau bang thudc theo bé mar da gia cong.
| (2) - lay d4u bang déng ho theo bé mat da gia cong.

(1) -t so la gid tri sa1 86 €, khi 12y ddu bang thudc theo bé mat chua gia cong. con mau so 1a gid 11 sai so « khi‘{

|

7. 2. Sai sé chuan.

Sai s6 chuan ¢_ 1a luong dich chuyén ciia géc kich thude chiéu lén phuong kich thudce
thuc hién. Sai s6 chuan xudt hién khi chuan dinh vi khong tring véi goc kich thude. Vé
nguyén tac sai s6 chuan g, phai duoc tinh toan theo so d6 ga dit phoi trong khong gian. Tuy
nhién dé don gian héa ngudi ta tinh sai s6 chuan ¢, theo mot mat phiang nhat dinh. Bang7.7 la
cac so do ga dat chi tiét va cong thie tinh sai s6 chudn cua kich thudc thuc hién.

Bang 7 -7. Sai s6 chudn cua kich thude gia cong khi gd ddt phéi trén cde dé gd.

Dinh vi va bé mat gia cong So d6 gé dat Kich thude Sai 86 chuan &,
gia cong
(D) ) (3) (<)
l 8 A 0
o B O, . tgt khi ¢ = 90",
o . LA 0 khi ¢ = 90"
| DPinh vi theo cac bé mat . P
(ih1a cOng mat bac
.A3 ¢ S
L
K 5,
2 L
A, in
< 0.5.&,[ b }
A sina ,
: H, khi B = o + 90"
Dinh vi trén khoi V. Gia [0S _
R - 2 " sin f3
cong mat phang nghiéng 0‘5_&'[' ~ ]
mot goc P ’ Sine
( / khif=0-u
N
A4 H. O.S.Bd( b )
' stna /
U\ sin
2 H. 0.5.5,.[ / ]
sina
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(tiép bang7-7).

T (1) @) (3) 4)
| ” .
| F f H, . 0.5.6({ - |J
: . sino
| Dinh vi trén khoi V. 7|
Gia cong mat phang . )
goc B =90" H., 1
0.5.8, +1
( sina
A 200 0.55
H‘ o
| sina
| 0.5.5,
H,
Dinh vi trén khé1 V. Gia cong .
mat phang . H, 0.5.8,
goc B =0
H, 0
L 0.5.8,
Pinh vi trén khé1 V ¢6 géc
2a = 90". Gia cong ranh theo
phuong dung. 0
H,
H, 8,
Chi tiét rron xoay dugc dinh vi H, ) 0
trén mat phang. Gia cong mat k
phang
H. 3,
H, 0.5.8,
Z-053,
H, '
| Dinh vi tren khéi V gém hai
chot 1y. Gia cong mat phang . r H. Z+0.53,
gdc B = 90"
N 4
| Lo
' H, Z

- ]




T

(tiep bang 7-7).

(0 2 3) 4) 'Q
8 [ o
0,5.6"L -1 | |
sing / |
o ‘ khi h > 0.5d !
Dinh vi trén khéi V . Gia cong h 0.55 |
10 theo bac dan hudng. ' b*’ |
Sin
khih=05d
. ]
0.5.9, -
sina
khi h < 0.5d
9
binh vi nhu so do 6. Gia cong h 0.5.8,
nhu so do 8. vOI tat ca cac gl tri cua h.
Dinh vi ‘bang hai khoi V X 0
dinh tam.
11
7!‘\ Hl' H'_‘ O.S.b‘d + 26 + 6‘1 + 6'", + A“
Dinh vi trén truc gd cd khe ho. AN
Gia cong mat phang.
H. T 2e+8,+8,,+A,
H, 05.8,+8,,+ A,
12 '
H,: H, 058,+2¢ +39,,
Pinh vi nhu so do 11 nhung
khi kep chat chi tiét tao khe _
hd mét phia. H, 2e +0.58,+0.58,,
H, 0.5.8,+ 058,




(tiép bang7-7).

a; 2) G) )
13
! H,: 0.5.5, + 2e
H.
Dinh vi trén truc ga véi do
chat nhat dinh.
H; 2e
H, 0
! 14
' |[4 L a
‘ \\\ B
Dinh vi trén truc g4 véi do Xf{: ; H,: 0.5.5,,+ 2e + &, + O, + A, - 2Ltgy
chat nhat dinh. 4 _Q/g-@ T H,
o) \ e
BN
15
L LN
- =
&
DPinh vi nhu so dd 14 nhung ](\E agd
khi kep chat chi tiét tao khe ¥ b
ha mét phia. Q/ S - H: 0.5.8,,+2e +0.55,,+ Ltgy
X H,
I 16
| L
| L,
Dinh vi nhu so dé 13 nhung R /Z
mat dau khong vuong gou L‘_ ]
vgi tam |o. L, SI' + 2r1 + gy
z_% Z




(tiép bang7-7).

Y @) () (@)
! [ ]
L J I'Jl 6] + 8‘
Dinh vi trén hai mii tam N 1
cung
L..L 0.58,,,.ctget,
[2 | L4 L, 2 1 IX C ga
L L, 0
18
L, 8,
-‘_——“——
/-/_ L #
Dinh vi nhu so d6 17 nhung | .
mil tam trude [a mii tam : 3
tay déng. /) Ly
A Ly L 0
T L3 L4
L
19
- h, A+ 6l) + 6un
1\
0 B
\ d
Dinh vj vao hai 16 bang , \—"
chét tru va chét tram. Gia L L N
cong mat phang trén. 1 Ny
N
I W 20 +1
h2 (An + 6I) + 6‘!“ ) +
d, /
Ghi chu: )
Tren sodo I ADg ky hiéu 3 ch6t ty 0 mat ddy va A - ky hiéu mot chét ty & mat bén: 1 - dung sai cua
goc . . ' .

L:L,; Ly Ly Ly o1, di D - kich thudce cua chi tiét: 85 8,15 8,: 8, - dung sai ctia cédc kich thudc.

Trén cdc so d6 2 + 10: d - dudng kinh ngoai clia chi tiét gia cong. Trén cdc s d6 11 + 15 : D - duong kinh 16
cua chi uét gia cong.

Tren cdc sudo 11,12, 14, 15, 19: d., - dudng kinh ngoai cua cdc chét ga. con §,, - dung sai clia dudng kinh d,,.

Tren cdc so dé 10: x - khodng cdch giita cdc truc clia chudn va cla chi tiét gia cong.

Trén cdc so dé 11+ 15: e - do lech tam giita mat chudn va mat gia cong tron xoay.

Trén cdc so d6 11. 14. 19: A, - khe hd hudng kinh gilta mat chudn cua chi tiét va tuc gd hoac chét gé véi
dudng kinh d,.

Trén cic so d6 11 + 10: y - gbe gilra dudng tam mat chudn va duting khong vuong goc va1 mat dau chi tiét.

Trén cdc so dé 16: 1, - ban kinh mat dau ty.
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(tiép bang7-7).

Tren s0d67: Z= /(- +05d,,, + 0,582 —0,5L2) —/(r + 0,5d,,,, )} = 0,25L}
o) day:
" L, - khoang cdch giita cdc tam chét; d_;, - dudng kinh nhé nihét clia mat chudn chi tét.
Trén so dé 9: trudng hop dac biét khi h = 0.5d.

mim

Trén cdc s6d6 2 + 5 va 8: 2a - géc cua khéi V.
t Tren cdc s0 dd 2 = 5: B - goc gilra truc d6i xing ¢ha khdi V va bé mat gia cong.

Trén so dé 17: a, - 1/2 goc con clia mii tam (hbac 16 ¢con); D, - duong kinh 16n nhat cua 16 tam: §,,, - dung
sal dudng Kinh 16 tam: 8,- dung sai chiéu dai 16 tam. Déi vai cac 16 tam ¢ o, = 30" thi §, = 0.11 cho cdc truong hop
D,=1.2va235 mm: 8 =0.14 cho cdc trudong hap D, =4. 5, 6 mm; §, = 0.18 cho céac trudng hop D, = 7.5 va 10
mm; & = 0.21 cho cdc truong hop D, = 12,5 va 15 mm; §, = 0,25 mm cho cédc trudng hop D, = 20 va 30 mm. Cidc
thong so o, va D, khéng duoc ghi trén so dé.

7. 3. Sai s6 kep chat g,.

Sai s0 kep chat g, sinh ra do luc kep chat cua d6 gd va dugc xdc dinh theo cong thiic
sau day: -
| g =(Y,..-Y..) cosa (7.2)
O day:
Y. ... Y... - bién dang 16n nhat va nho nhat cia mat chuan dudi tdc dung cua luc kep.

o - goc hop thanh gitta phuong luc kep va phuong kich thude thuc hién.

Theo cong thuc (7.2) thi g, = 0 khi phuong luc kep vudng géc véi phuong cua kich
thudc thuc hién (o = 90").

Nhimg yéu t6 anh hudng dén sai s6 kep chat:luc kep khong on dinh, dé nham bé mat
dinh vi thay d6i, do0 mon clia céc co cdu dinh vi. Gia trj bién dang Y duoc tinh theo edc cong
thuc trong bang 7 - 8.

Bang 7 - 8. Cong thitc tinh gid tri bién dang Y cia mét chudn, um,

Co cau dinh vi Bi¢n dang Y
13 R 13
Chot ty chom cau : Q2 QI -
oLty 82. | 0.=—| +046R_, 573
' . rnl . 3,3.”.HB<(0,F’” ) /2
BE
Chét 1y khia nham { o
0,46.P -
1;1.D2(b| +2u)  HB
Chéa ha hi& |
6t ty phang va phién ty \ y 3
Y phang 100.0  )oor, o oor o W300
(4+R,,., - " +0I3R | —=——
A.C'.O'T.b i3 A




(tiep bang7-8).

1

115.C, 1.07.C 4

Khéi V véi géc 2 a sina

1

d

Co ]
4+ v2 ¥ [y, -
[IO.K,, K:,,_,[g_J K,I /srn.-:-.u_[ ‘_’_]
R d

o

Q- luc tac dung vuong goc vdéi mat dinh vi (N).
q- tong hdp luc don vi tic dung lén mat khéi V (N/cm)
Cdc chi s6 3 va 0 iing v6i cdc théng s6 ciia phoi va ciia co cdu dinh vi.

E,. Ei. 1, .15 - modun dan héi (GPa) va hé s6 Poison ctia co cdu dinh vi va clia phoi.
Gla tri ¢& dinh dan héi cla hai bé mat tiép xuc giita phdi va co cdu dinh vi (1/GPa) dugc tinh nhu sau:
—(l-p0 JE,+ (1 - u3 )/ E;

HB- dé ciing cha vat liéu theo Brinell.

C - hé s6 dac trung chia d6 bén cla bé mat gia cong (tra theo cot cudi ciing cha bang 7-12).

d- duong kinh mat tru cua chi tiét.

d,- dung sai cua dudng kinh d.

or- g101 han chay cua vat lieu (MPa).

A- dién tich danh nghia ca co cau dinh vi (mm?).

I,- bdn kinh ch6t ty chdm cdu bi monr,, =% (r - 8u)

o] day:

r- bdn kinh chét ty chom cau khéng bi mon (mm).

u- dd mon tuyén tinh cia bé mat kh6i V (mm).

20 géc cua khoi V.

R,...- d6 nhdm cao nh4t cliia bé mat chudn cda chi tiét (14y theo bang 7-12) (um).
Khi tinh todn cé thé lay R, ~ 1,25 R, = 6R,

R,- d6 nhdm bé mat do theo 10 diém ( bang 7-11) (um).

R,- sai léch prophin trung binh céng (um).

v va b- cdc thong s6 cla dudmg cong ciia co cdu dinh vi (bang 7-11 va 7-12).

W va R;- chiéu cao va chiéu dai d6 séng bé mat (um), (bang 7-11 va 7-12).

be- thong s6 duong cong cua cg cdu dinh vi duge x4c dinh theo cong thitc sau:

by =0.24. (0.4 - O,I'Yﬂ‘)b_’(4 + Rm“;) 247y Ry
K,,- hé 50 tinh dén anh hudng cliia d6 mon cua khéi V duge tinh nhu sau:

K.= R, /(R, ~0.5d)

‘& day: R,,- ban kinh bé mat khéi V bi mon (mm).
Néu bé mat gia cong nam d6i dién v6i mot bé mat cia khéi V thi

2
Ry=022. [(V2.:28.dm )+ (0.55, + 057 u)ergal o
Néu bé mat gia congspam d6i dién vdi ca hai bé mat cia khéi V thi R, dugc tinh.nhu sau:
R, =0,125. [2 du +(0,55, + u)ctgo:]2 Ju.

Cy: Cp: C- cdc hé so (bang 7-9).
Khi tinh todn thiét ké cic co cdu dinh vicé thé ldyr, =r;u=0vakK, = [
Gid tri Y dugc tinh theo gid tri trung binh cia cdc thong s6 trong cong thic tinh,

3 P A ar “) (2)
Bang 7-9.Cdchés6Cy, C, ', C . .

Vit liéu gia cong

Cu

K

. a &
Thép 0.26 0.82 0.695 0.62 0.55 -
Gang 0.33 1,145 0.536 0.67 0.582
Pong thanh 0.04 1.2 0.55 0.676 0575
Nhom - 0.056 rl_.’4.6.,_ _ . 0.49 0.87 0.56
Ghi chu:

(1) C= K. (1 +Wy)“©

) C =K (1+W,;+RZ,+R.Z)"
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Bang 7 - 10. Cong thic tinh sai s6 kep chdt

Cic loal sai s0.

Co cau dinh vi-va céng thic tinh £,

49 (2)
¢’ 1. chét ty dau chom cdu
Mo : |3 ; .
(do le d“;’g khong {6.2.(92 / rq) 4 19.56Q8'9[1/ (10.4HB.6F )’ ]} 0
i
€ K

(do d6 nham mat
chuan khong déu)

3

[Q' '/ (22,4HB(O.r) ‘)] AR,

£

(do do song mat

chuan khoéng on
dinh)

0 (vi do song khong c6 trén bé mdt chita giu cong)

e
(do mon bé mat cua
co cau dinh vi)

125.{(9.Q/ ;-Zf - 9[Q' v/ (10,4HB@2 3)};;,, —r)}

€ 1 (nhu trén)

2. chét ty khia nhdm

-
3

0.15. RW/QZ” [Il/nDzbﬁHBl AQ

€ f (nhu trén)

046|0.1" / (w.D ) HB' *)| 4R,

€, (nhu trén)

0 (vi do sdng khong c6 trén bé mat chua gia cong)

i

€

0.46.R... [Q_/3 /(ﬂ,D?HB' 1)] 3[l/b,2 Y1k + 2.1 ]

81 (nhu trén)

nax 3

3. chét ty dau phang va phién ty
{0_4.(4 +R

b T s 17

- 0.9(Ry 10) 7,0/ 47} 80

£ if. (nhu trén)

AR

max

[Q /(Ac’chb )T 1)

€ i” (nhu trén)

4.3.107° (6.Q/AY" [ (WYR ). ARy + 2. (Rp/W)' Y AW, ]
(

ni

€k

0

€ i {nhu trén)

4. khoi V
0.1. C,/sina. Ag’

811. (nhur trén)

{l.l .q”[lo(“’”‘ '].Kl.a] /|:sin a.(l +W + R+ Rz.\) - j|} AR,

£ i’,’ (nhu trén)

{O.87.q"':.K“/ [sinoe.d™ (1 + W,)' " “]}. AW,

€, (nhu trén)

0.1/sina[0.4C,.q/(1 + K, )* + 3K.(1 + W1 + K )™ x (g/d)™]. (K, - 1)
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(uép bang 7-10).

Ghi chu:

1- Cic ky hiéu trong cic céng thifc tinh ciing twong wr nhu wong bang 7-10. Céc théng sé véi ky hiéu kem
theo A cho biét thong 6 dé khong cd dinh.
2- Cic hé 50 C,,. K. a. K,. a, dugc lay theo bang 7-9.

3- Tong sai s6 kep chat dugc tinh theo cong thiic: € = \/(8,’ )_ + (8

H
A

e

4- Céc thong s6 cua chat luong bé mat duoc lay theo cdc bang 7-11 va 7-12.
5- Doi vé1 khoi V khitinh Y can 1y R, = 1.1 pm: v, = 1.4 (khéi V cii) va R, = 3.5 pn: y, = 2 (khoi V moi).

Bang 7 - 11. Théong s6 chat luong mdt chudn tron xoay.

Vat liéu Pl}l.rdng Phép gja Rys ‘ AR, ‘ W, ‘ AW3 ¥,
cong mat chuan um
30 20 10 10 .94
Tien 15 10 8 8 [.89
7.5 5 5 6 1.8
Thép 3.8 2.5 3 2 1.5]
1.5 5 5 5 2.18
Mai 3.8 2.5 3 2 .94
1.7 1.25 2 2 .92
] 0.65 1.5 | 1.9
30 20 10 10 2.6
Tien 15 10 8 8 2.2
7.5 5 5 6 2.1
3.8 2.5 3 2 1.8
Gang 7.5 5 5 5 1.99
Mai 3.8 2.5 3 2 1.95
1,7 1,25 2 2 1.83
30 20 10 10 22
DPong thanh 15 10 8 8 1.65
7.5 5 5 6 1.9
3.8 2,5 3 2 |.4
, Tien 30 20 10 10 1.8
Nhom 15 10 8 8 .05
' 7.5 5 5 6 1.0
‘- 3.8 2,5 3 2 1.6
| Ghi chi: AW, =03 W,
Bang 7-12. Théng sé chdt luong mdt phang chudn.
[ Phuong phédp gia cong mat R, s | AR, | W, I Ry .
) Tz K Ya b,. C
phang chuén um
45 30 12 95/20 2.2 1,75/0.75
Bao 22.5 15 3.5/4 40/30 2.1/2 1.9/0.9 5.24
[1.2 1.5 2 85/60 2/1.95 2/1.2
5.7 3.3 1/1.4 100/80 1.95/19 | 2.1/1.65
- 22.5 5 7162 | 2507200 2212 | 04/042 | 524
Phay bang dao phay mat dau 11.2 7.5 5/4.1 600/700 | 1.65/1.95 | 0.55/0.7 5
5.7 3.3 323 _700/800 1.4/1.8 0.6/075 | 5
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(ti€p bang 7-12).

Phuong phdp gia cong mat Row: | AR, | Wi | Rg b P
2 o Ys B
phang chuin um
45 30 40/30 5/10 2.8 1.2/1.4
Phay bang dao phay tru 22,5 15 15/12 40/25 2.55/2.6 1,5/1.6 5.7
11,2 1.5 9/10 40/30 2,352.4 1.6/1.7
5,7 3,3 7/5 45/60 2,25/2,15 | 1,65/2.1
11,2 7.5 12/9 45/42 1.95/2 0,9/1 5.48
Mai 5.7 33 7.5/5 50/115 1.85/1.97 | 0.95/1.25 5.24
3.7 1.8 3.75/1.7 30/225 1.8/1.95 1.6/1.9 5.24
1,4 \ 1,2/1,3 350/340 1851094 23807 5

Ghi chu:
1- tr s6 la gid tri cua thép. mau s6 12 gid tri cua gang, con cac truong hop khic la cua thép va gang.
2-AW.= 0,15+ 02W, '
3- AR = (0,01 + 0,05).Ry; -

Trong céc phép tinh théng thudng cdn phai biét do cing vimg ti€p xiic giita bé mat
chudn cia chi tiét gia cong va bé mat co cau dinh vi: J = Q/Y.10° (N/um).

7. 4. Cac vi du tinh sai s6 Kep chat.
Vidu l.

Cho biét: phoi gang (E, = 140 GPa: p, = 0,25; HB 170 + 190; R = 200 + 300 um).
Phoi dugce g trén chot ty dau chom cau (E, = 210 GPa; p, = 0,3; r = 20 mm). Luc tic dung
Q = 2000N + 300N. D6 mon clia chét cho phép [u] = 0,3 mm. 4

Xdac dinh do cing vitng ti€p xuic ban dau (khi-u = 0; r,, = 1) va sai s& kep chait.
Tinh.
Tacd: Q =2000 N, trdé6 AQ =0,3Q = 0;3.2000 = 600N.
R, =250 um: AR, =0,4R_, =0,4.250 = 100 um.
Do ciing HB = 180, theo bang 7-8 ta tinh:
0=(1-0,3/210+(1-0,25%/140=1,1/10", GPa".
‘ r,, =20/ (20 - 8.0,3) = 22,8 mm
Theo bang 7-8 ta tinh Y: _
Y =8,2.(1,1/10".2000%20)"" + 0,46.250 {2000'". [ 3,3.7.180.(1,1/10".201}*" = 1612 pm
Do cing virng tiép xuc:
J =2000/161,2.10° = 12,4.10° N/m
Theo banng 7-10 ta co:

£ =16.2[(1,1/10%%/(20.2000)]+250/(19,56.2000"")x[1/10,4.180.(1,1/10".20)**1} " 600=10 pum
e = {2000/[22,4.180.(1,1/10".20)*1}'".100 = 57 um

g = 125{(1,1/10".2000/20°)**+250/20''".[2000"*.(10,4.180.(1,1/10%**](22.8 = 20) }= 4,96pum
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Vay: g, = V10° +57% +4,96 = 6,28 um
Vidu 2:

Cho biét: Phoi gang (R, = 200 + 300 um; HB = 170 - 190), phéi dugc ga trén chot
khia nhdm (D = 20 mm; 1 =2 mm; b, = 0,5 mm). Luc tic dung Q = 2000N + 300N. D6 mon
cho phép U = 300 um. Xédc dinh d¢ cimg vimg J ti€p xuc giita mat chuan va mat chét ty ldc
bat dau st dung dé ga (U = 0) va sai s6 kep chat g,

Tinh..
Ta c6 Q = 2000N , tir dé AQ = 600N; R, =250 um va AR, = 100 pm; HB180.
Theo bang 7-8 ta tinh Y:
Y = 0,46 . 250 {2000.2%/[r.20°.(0,5 + 20)*.180]}""* = 35,75 um
Do cing viing J: |
J =2000/35.75.10° = 55,95.10° N/m
Theo bang 7-10:
g = 0.15.250/2000%*[2%/(.20%.0,5%.180.])"*.600 = 6 um
g, = 0.46[2000.2%/(m.20%.0,5%.180.]'"".100 = 24,2 pm

ey =0.46.250[2000.2°/(=.20°.180.]'".[1/0,5*" - 1/(0,5 + 2.0,3)**]= 24,7 um

Vay: g, = /67 +24,2% +24,7 = 49,65 um
Vi du 3:
Cho biét: phoi thép 45, duong kinh 50" mm dugc gia cong bang phuong phép tién
(Rz: = 30 pm; ARy, = 20 pum; v, = 1,9; W, = 8 pm; AW, = 6 pm). Chi tiét dugc gd trén khoi V
c6 géc 2a. = 90" dé phay ranh then. Luc don vi téc dung 1én bé mat khéi V: q = 2000N/cm;
Aq = 600 N/cm. D6 mon cho phép cha khéi V 1a [u] = 0,3 mm. Luc cat dat ¢ mot phia cha
kh6i V. . o - :
Xéc dinh do cing viing cGa bé mat chudn va bé mat khéi V (do ciing viing tiép xtic ban
ddu , nghhia l1a khi [u] = 0 va K = 1) va sai s6 kep chat.
Tinh.
Theo bang 7-9 ta c6 C, = 0,026; K = 0,82; a = 0,695
K, =0,62; o, = 0,55: Cy = 0,82.(1 + 8" = 38
Ce=0,62.(1 + 8 + 3,5 + 30)"* = 4,85

Ta tinh:
R =022[+2.2850.03 +(0,5.0,2 + 0.57.0,3)ctgd5"1"* = 26,3 Km.

K, = +/26,3/(26,3-0,5.50) =4.5.
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Theo bang 7.8 khi R,, = 3,5 um va y, = 2 thi

Y=1/sin45"{[0.026/(10.1)].2000+1,15-3,8/1*.(2000/50)"+1,07.4,85/1 ">+ "Ix

2000750y = 18 4 um
b6 cing viing ti€p xuc:
J =2000.2//18.4.10° = 219.10°./ N/m

Khi chiéu dai khoi V bang [ = 3 cm va phoi tiép xdc trén toan bo chi€u dai / thi do

cing vimg J bang: _
J=219.10°3 = 656.10° N/m
Theo bang 7-10: R,, = 1,1 um vay, = 1,4.
Ta tinh:
g} =0.1.0.026/sin45.600 = 2.2 um

gl = {1,1.2000""" N 0,62.0.55/[sin45".(1+8+1,1+30)"*']}.20 = 2 um

e’ =10.,87.2000" .0,82.0.695/[sin45".50"*.(1+8)'"**'1}.6 = 5.9 um

£ = 0,1/sin45"[0,4.0,026.2000/(1+4,5)'+3.0,82.(1+8)""*/(1+4.5)"*(2000/50)" } x

x(4.5-1) = 6.25 pn

Viy: g, = /2.2 +27 +59° +6.25 = 12,85 um

Khi g4 chi tiél trén hai mii tAm ta ding cong thic thuc nghiém sau day dé tinh Y.
Y = C.(0,1.Pp)"" (7-3)

O day:
P.- luc cat thanh phan theo phuong bién dang Y (N);
C- hé s0 tra theo bang 7-13.

Bang 7-13. Hé 56 C khi gd chi tiét trén hai mui tam.

Phuong Pudngg kinh 16 tam d (mm)
So do bién
dang l 2 2.5 4 5 6 7.5 10 325 20
Huéng | 157 | 118 | 8.6 5.8 3.8 32 29 2. \.# 1.4
N d kinh |
= AN
o Py Hudng | 12.1 | 8.6 6.6 | 4.1 2.9 13 L2 1.6 13 1.0
X

truc
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7. 5. Sai s0 do ga &g, |
Sai s6 d6 gd bao goém: €,=E.,+E,+E, (7-4)
0 day:

£y, — Sal 50 do gd; €, - sai s0 ché tao d6 ga: €, - sai 6 mon cua do ga; g, - sal $6
cdieu chinh do gd. .

Coéng thuc (7-4) duge viét dudi dang phép cong vecto béi vi phuong cua cdc sai s6
khac nhau va rat kho xac dinh. Gia tri tuyét déi cua sai $6 do ga duge xac dinh nhu sau:

T 5
Sal s6 mon cua do6 ga duogc xéac dinh theo céng thic sau:
e, =BJN (7-6)
O day:
B -héso(P=0.18): N -so6 lugng chi tiét duogc ga dat tén do ga..

Sai s6 di¢u chinh d6 gd €, phu thudc vao kha nang cua nguoi lap rdp do ga va dung cu
dé diéu chinh. Tuy nhién khi thiét k& d6 gd c6 the 1dy €, =10 pm.

7. 6. Tinh sai so ché tao cho phép va dit yéu cau Ky thuat cua do ga.
Ta viét lai cong thic (7-1):

2 2 2 2 2
Eoa = \/5,_ te, +&,+¢&, +E,. (7.7)

Khi tinh todn cdc sai s0 ta ¢o thé 14y gid tri gan ding cua sai 50 ga dat £ , (hoac sai s6
gd dat cho phép [ €, ) nhu sau:

1 1)
, = | —+ - () 7-8
[ €.l (3 5} (7-8)

O day:
d - dung sai cua kich thudc nguyén céng can cho thiét k& do ga.

Nhu vay trong cong thitc (7-7) chi con mot an s6 ma ta phai tim do6 1a €, (sai s6 ché tao
d6 ga). Dé dat yéu cau k¥ thuat cha do ga thay cho €, ta c6 khdi niém: sai s6 ché tao cho phép
[, ] cua d6 ga. Sai s6 nay dugc xac dinh tir cong thitc (7-7) nhu sau:

o= e f-e' - -el -2l (7-9)
Céc gia tri du6i can déu tinh dugc. Sau khi xdc dinh dugc [g, ] ta dat yéu cau ky thuat
ctia do ga, vi du:
- D¢ khong song song ciia mat dinh vi so véi ddy d6 ga < [g, ].
- Do khong vuong goc gilia tam bac dan va ddy do6 ga < [g, ].
- Do khong vuong goc gifta tam chét dinh vi va ddy do ga < [g, |.
- Do khong song song giita tam khoi V vaddy d6 ga < [g, .

- Do khong vuong goc gitta mat gd cua chét dinh vi va ddy do6 gd < [e ).
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, , CHUONG 8.
MOT SO CO CAU DINH VI VA KEP CHAT THONG DUNG.

8. 1. Mii tam.

Cac loai mii tam duoc ding dé dinh vi va kep chat chi ti€t dang truc khi gia cong trén
mav tien va mav phay (hinh 8-1).
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L |
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Hinh 8-1. Cdc loai miui tam.
a. muai tam tron; b. mai tam co cdi téc mdt dau; c. mai.tam khia nham;
d. mui tam quay dé gia céng truc; e. mui tam quay dé gia cong bac hodc ong.

Hinh 8-1a la mui tam vira ¢o tac dung dinh vi vira ¢6 tac dung Kep chat (mai tam sau).
Luc kep chat chi tiet duge xac dinh theo cong thic sau:
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1 —1¢( (3 uhep. _
\J 2L ) fg(ﬁ +9,)

Khi can ta truvén chuyén dong quay cho chi tiét (gia cong trén may 1ién) nguoi ta dung
mdi tAm véi cdc tdc mat dau nhu hinh 8-1b. Luc kep chat chi tiét duoc xdc dinh theo cong
thue sau:

’ D ,
Qz=nl, [gﬁ.—— (8-2)
2D .
Khi géc B’ = 60" ta ¢ cong thic sau:

D ,
Khi gia cdng chi ti€t ¢6 16 nguoi ta ding mii tam khia nham (hinh 8-1c). Luc kep Q
trong truong hgp nay duoc tinh theo cong thic:

L 2Paely/2) D

. (8-4)
sin(ee/2) D,
Néu géc a = 60" vay=90"tacd
D
>4.P,. (8-3)
Q o

Cac cong thie (8-1) + (8-5) co6 cdc ky hiéu nhu sau:

Q - luc kep can thi€t (N hoac kG): K - h¢ s6 an toan; P: P.; P, - cac thanh phan luc cat
(N hoac kG): D - duong kinh chi ti€t gia cong (mm); L - chiéu dai chi tiét gia cong (mm);
B =90 - a2 - goc gita dudng sinh mat con cua mui tdm sau va dudong tam cua dai va dao
(dudng vudng gdc vai truc chi ti€t) (d0): a - gbée con ciia mii tam (do): ¢, = 3" - adc ma Nt ¢
bé mat mii tdm; @, > 3" - géc ma sat & mat try trugt clua mii tm sau: / - khoang cdch cla
diém gitra 16 tam va diém gidta mat tru trugt ciia mdi tam sau (mm): a - chiéu dai phan tru trugt
cla mui tam sau (mm): B’ - géc con cia cdce cap toc (do); D, - duong kinh vi tri cua cii cap
toc: v - gée & dinh & cic mii khia nham (do).

Cac mdi tam bt mon rat nhanh trong trudong hgp ching khéng quay. Vi vay dé giam do
mon (tang tudt bén cua mii tdm) nguoi ta dung cac loai mli tam quay. Mii tam quay trén
hinh 8- 1d dugc dung dé gia cong truc dac ¢6 16 tam, con mii tam trén hinh 8-le duoc ding dé
gia cong cac truc rong.

8. 2. Truc ga cung.

Ciac loai truc ed cing duoc ding dé gia cong cac chi tiel ¢6 16 tren suot chidu dai va
mat dau trong mot lan gd.

Hinh 8-2a la truc gé ctng (1) c6 d6 con nhat dinh duge dung dé tién tinh hoac d¢ mai
chi tiet (2).

Hinh 8-2¢ la tuc gd ciing véi co cdu kep biang dai o6c thinh 8-2b) hoac don rut
(hinh 8-2¢).

Trong san xual 16n khi gia cong chi tiét trén cdc mdy nhiéu dao ngudi ta ding cac truc

ga co ranh then (hinh 8-2d) (dt. thdao hoac lap then khi can thigt) vi truc g4 then hoa
(hmh 8-2e). Pé truyén momen xoin cho truc gd nhudi ta cdt vat hai bén cua dudi i lruc ga.
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Hinh 8-2. Cac loai truc ga cung.
1. truc gd; 2. go cua truc ga; 3. chi tiét gia cong; 4. dai ¢ kep; 5. bac chu C.

Khi ga chi tiél gia cong trén cac truc ga & cac hinh 8-2a, hinh 8-2d va hinh 8-2e nguoi
ta phai ding may ép. Dé cho chi tiét gia cong khong bi xoay va dich chuyén doc truc duéi tic
dung cua luc cat thi momen ma sat M, va luc ma sat P, phai thoa man diéu kién sau day:

M.,. =K. M (8-6)
P = K.P, (8-7)
0 day:

K =13-2- ¢ s6 an toan; M. - momen cat do luc cat P, gay ra: P, - luc hudng truc
xudt hién trong qué trinh gia cong.

Moémen ma sat M, va luc ma sdt P__ciing ¢é thé dugc xédc dinh theo cdc cong thiic sau

day:
M. =[P m.d .l (8-8)
2
P.= f.P.n.d/ (8-9)

O day:

d- duong kinh danh nghia cta truc g4 (mm): | - chiéu dai 16 chi tiél gia cong (mm):
f - hé s6 ma sdt gitta chi tiét va truc gd (f = 0,08 - 0,12); P - 4p luc lén bé mat tiép xic cua chi
tiét va truc ga (MPa hoac kG/cm®). Ap luc P dugce xac dinh theo cong thic:
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-3
p=_2 Gmm?) (8-10)

{ C,
s + =
£ £

d - do cang khi ép chi tiét vao truc gi (um); E, va E, - modun dan hoi cua vat liéu truc
-gd va chi tiét gia cong: C, va C, - c4c hé sé.

G day:

C, va G, dugc xac dinh theo cac cong thic sau day:
C, =1-p, (8-11)
D} +d’

8-12
D=4 (8-12)

C =

O day:
W, va L, - hé s6 poatxdng cua vat liéu truc ga va vat liéu chi uét; D, - dudng kinh ngoai
cua chi tiét gia cong.

Khi ga chi tiét gia cong trén cdc truc gd ¢ cic hinh 8-2b va hinh 8-2c¢ thi mémen ma
sat & bac kep mat ddu (bac chi C) phai 16n hon hoac bang momen do luc cat gay ra. nghia la:

M., =2 M. : (8-13)
o] day:

M, - m6men ma sit & bac kep mat dau; M. - momen cat do luc cat gy ra.
Moémen M va moémen M. dugc xc dinh theo cac cong thic sau day:

Mms:Q‘ D:d

¥ (8-14)

M. = P,. (8-15)

o i_b

O day:
Q - luc chiéu truc (N hoac kG); D - duong kinh bac chit C (mm); d - dudng kinh 16 chi
tiét (mm); D, - dudng kinh ngoai cua chi tiét (mm); P, - luc cat (N hoac kG).

Tir hai cong thuc (8-14) va (8-15) ta c6:

D+d D
Q. Z Jf =P, 7‘ (8-16)
Luc Q dugc xdc dinh theo cong thuc:
Q=2P b (8-17)
TP (p+d)f

Pé dam bao an toan cho co cdu kep chat ta phai thém hé s6 an toan K vao céng thiic
(8-17). Nhu vay ta co:
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(8-18)

o) day:

f- hé s6 ma st gita bac chit C va chi tiét gia cong; K - hé s6 an toan. K = 1.5 + 2.

8. 3. Ong kep dan héi.

Cdc ong kep din hoi duge sur dung dé kep chat chi ti€t ¢6 tiét dién ngang khac nhau

(tron. vudng. chii nhat. da canh) khi gia céng trén cac mdy tién. may rovonve. O cac ong kep
dan hoi qua trinh dinh tam va kep chat chi tiét (hoac phoi thanh) dugc thuc hién bang luc kéo
Q cuha don rit co khi. Hinh 8-3 la cédc loai éng kep dan hoi: loai kéo- (hinh 8-3a). loai day
(hinh 8-3b) va loai khong dich chuyén (hinh 8-3c).
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Hinh 8-3. Ong kep dan héi:
a loai keo; b. loai ddy; c. loai khéng dich chuyén; d. cdc hinh dang 16 6ng kep; e. 6ng kep.
W. luc kep cua mot miéng kep.

6ng kep dan héi c6 kha nang dam bio do déng tam khi kep chat chi tiel la
0.02 - 0,05 mm. Mat chuan cia chi ti€t can duge gia cong dat do chinh xdc cap 2 - 3.

Trong céc ong kep dan hoi luc doc truc Q duge xdc dinh phu thuoc vao luc kep chat
chi ti¢t cda cac miéng kep.

Luc doc truc (hinh 8-3a) Q cua don rit duge xdc dinh theo cong thiic sau dayv:
Q=(W, + W) tg(a/2 + ¢) (8-19)

O day:

W, - luc kep tong cong cua tat ca miéng kep (N hoac kG): W’ - luc kep ban dau d¢ uiél
ticu khe ho gitta cdc miéng kep va bé mat chi tiet (N hoac kG): o = 30 - 40" - gé¢ con ¢ diu
ong kep: @ = 6 - 8- gbc ma sat gita mat con cua 6ng kep va chi tiél trung egian
(tgp = 0.1 -0.15).

Luc kep 16ng cong W duogc xédc dinh theo cong thic sau day:



2

W =

1

K "__ : (8-20)
1

Mé1 miéng Kep clia 6ng kep dian héi duoc xem nhu mét chi tiét congxon cho nén luc
W?* duoc tinh theo céng thitc

who BN (8-21)
Iz

Cac ky hiéu trong cdc cong thic (8-20) va (8-21) nhu sau: K = 1.2 + 1.5 - hé s6 an
toan; f =0,25 + 0,5 - hé s6 ma sat gifra 6ng kep dan hoi va chi tiét gia cong: M - mémen do
ong kep dan hoi tao ra (N.m hoac kG.cm); r - ban kinh mat chuan cta chi (i€l gia cong (mm):
P, - luc cat doc truc chi tiét (luc nay lam dich chuyén chi tiét theo huéng truc) (N hoac kG):
E = 2. 10 - modun dan héi cha vat lieu 6ng kep (Mpa hoac kG/mm°): J- momen quén tinh cua
tiet dien & cudi miéng kep (mm’) (tiét dién A-A trén hinh 8-3a): f,- do vOng cla miény Kep
(bang mot nua khe hd dudng kinh A gita 6ng kep va mat chuan chi tiét): £, = A/2 (nm):
/- chi¢u dai ctiia miéng kep (tinh tir diém gitta dén di€m gitia phan con cla miéng kep) (mm):
n- s6 miéng kep.

8. 4. Mam cap ba chau tu dinh tam.

Mam cap ba chau tu dinh tam dugc ding dé dinh vi va kep chit chi tiét tron xoay trong
san xuat don chiéc va san xuat hang loat. Hinh 8-4 [a mam cap ba chau tu dinh tam véi thao
tdc qud trinh kep chat bang tay.

Trong than 1 cua
mam cap c¢6 dia 2. Mot
dau cua dia 2 la rang con,
con dau kia la ranh xoan.
Ranh xoan an khdp véi
thanh rang 3. Cic chau
kep 5 duoc lap véi thanh
rang 3 bang cédc vit 4. Cic
chdu kep 5 ¢6 the duoc
lap theo hai chiéu thuan.
ngugc  kKhac nhau tay
thudéc vao nhu cau su
dung. Khi quay maot trong
ba banh rang con 6 (cac
banh rang nay an Khdp véi
dia 2) dia 2 quay lam cho

Hinh 8-4. Mam cdp ba chdu tuw dinh tam thanh rvang 3 cung cdc
chau kep 5 chuven dan
vao tam (khi kep chai chi tiét) hoac chuyén dong ra xa tam (khi thdo long chi tiét). Nap so 7
¢4 tac dung chan dia 2 (gix cho dia 2 khong xé dich) va chan phoi hoac bui ban roi vio bén
trong mam cap.
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8. 5. Do ga tién ren rit dao nhanh.

D6 ga tién ren [ duge gd trén dai gd dao cua mdy tién, hinh 8-3. Khi tién hét chicu dai
ren, dao 2 tu dong lui ra khoi bé mat gia cong. Dao 2 dugc gd trong dng 3. ¢ phan réng cia
ong 3 duac lap dau do 5. Khi két thic qud trinh cat ren vit diéu chmh L1 (lap vé6i chét 6) cham
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vao cu' ty | va nhu vay chét 6 ngimg dich chuyén. Trong mot khoang thoi gian rat ngan dau do
5 (duoc lap véi 6ng 3) wut xudng ranh cia chét 6. do d6 dao 2 1ui xa khoi bé mat gia céng. Liic
nay ta phai thao tdc cic buéc sau:

- Dimng may. sau d6 m& may cho chay nguoc lai.

- Quay tay quav 10 (c6 banh léch tam 9) dé day 6ng 3 vé phia trude va tich dau do 5
khoi chot 6.

- Dung may khi dua dao vé vi tri ban dau.

- Quay tay quay 10 v€ vi tri ban dau.

- Dich dao vé phia tru6c mot doan bang chiéu sau cat cia budc thi hai va qua trinh
thao tdac cling tuong tu nhu budc thit nhat.

Str dung do gd nay cho phép nang cao ning suat va chat lugng cat ren dong thdi cai
thién diéu kién lao dong.
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Hinh 8.5. D6 ga tién ren rit dao nhanh.
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CHUONG 9. CG CAU CHEP HINH TREN MAY PHAY.

~ Co cél_'u chép hinh 12 mét phan ca trang bi cong nghé thudng duge sir dung dé gia cong
cac bé mat dinh hinh phiic tap trén c4c mdy tién, mdy phay, may bao...
Tuy nhiér co cau chép hinh trén may phay cé nhiing dac thi riéng so véi co cau chép

hinh trén cac loai mdy khidc. Du6i day ta nghién citu mot sé loai co ciu chép hinh duoc sir
dung trén may phay ding.

9. 1. Dao phay va chét do hinh c6 ciing truc quay.

Quy dgo cia doo Dé xay dung contour cua mau chép hinh
va chot do hink ta phai : : _

- VE contur chi tiét gia cong.

- Tir tam O ta vé cac tia dé chia déu

| - L
; — contour chi tiét.
PR - V& quy dao cla tam dao qua cdc diém
(L2 - 5 cat clia cac tia vdi tam dao.
- Qua cdc diém cit clha dudng tron tam
Hinh 9-1. Dao phay va chét do hinh chot do hinh véi cac tia dung contour cla
€O cung truc quay. mau chép hinh.

Ban kinh cla mau chép hinh dugc tinh theo cong thiic sau:
Ro=Ry+r-1¢ (9-1)
G day:

R,, - badn kinh cua méau chép hinh (mm); R, - ban kinh cua chi tiét gia cong (mm);
r, - ban kinh dao phay (mm); r. - ban kinh chét do hinh (mm).

Trong trudng hop dac biét: R, = R; 1, = r.
9. 2. Dao phay va chot do hinh khong cung truc quay.

¢ dgo fam dao

Quy dao t6m chit db hink

/"d | K

<7

c;'u' #ét

T

va
st

& \'w
: AY

Ry Rm Contur miu
chép hinh

I L

Hinh 9-2. Dao phay va chét do hinh khéng cing truc quay.
K-khoang cdch gitta tdm dao phay va tam chét do hinh.
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Trong trudng hop nay cdc budc xay dung contour ctia mau chép hinh cing duoc tién
hanh tuong tu nhu trudng hop dao phay va chét do hinh cé cuing truc quay.

Ban kinh cua mau chép hinh dugc tinh theo cong thic sau:

R.=K-R,-r,-r1¢ (9-2)

9. 3. Phay contour 16.

Xay dung contur cia mau chép hinh khi phay contour 16 (hinh 9-3) ciling dugc tién
hanh tuong tu nhu truong hgp dao va chét dd hinh khong cung truc quay (hinh 9-2).

Bdn kinh cta mau chép

Contur chr 17t hinh dugc tinh theo cong
.~ thdc sau:
Qujd'go Canfur Jnav
I‘d /5/77 dUD Chep hink Rm = K - Rll + rd + rC (9_3)
K ' .
Méu chép hinh ? Ll © O day:
/2" © 4 K- khoang cdch giGa tam
SZ@ NI, - - dao va tam chot do hinh
< (mm): R, - ban kinh chi tiét
kd | %o (mm); r, - ban kinh dao
(mm): r. - ban kinh chot do
Hinh 9-3. Phay contour l6. hinh (mm).

Quy dao f5m chit Trong trudng hop dao va
ch6t do hinh cing 0 mot phia
$O V&l tam quay cua ban mdy
(hinh 9-4) thi ban kinh mau
chép hinh duoc tinh theo
cong thuc:

Quy dao tom dao R,=K+R,-r,+ e (9-4)
MG chep bink '

:§ Mo chép hinh

Chi tiét

Cac ky hiéu cling tuong tu
Hinh 9-4. Dao vé chét do hinh o cung mét phia so vdi nhu cac ky hiéu cua cong
tam quay cua ban may. thic (9-3). '

9. 4. Phay contour trén may chuyén dung.

Phay contour theo hinh 9-5 dugc thuc hién trén may chuyén dung véi chuyén dong doc
cua ban may va chuyén dong ngang cua co cau mang truc chinh va chot do hinh.

bé xay dung contour ctia mau chép hinh ta phai thuc hién céc budc tuan ty sau day:
- V& contour cua chi tiét gia cong.

- Chia contour chi ti€t gia cong ra cdc phan bang nhau va dung cdc dudng song song va
nam ngang.

- Tir cdc diém cat nhau cla cdc dudng thang va tam dao ta xdc dinh khoang cich K
(const). sau dé vé quy dao cua tam chét do hinh.
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M3 chép hinh

ij tiét
I
H=—D_. .
=t preT1T——5% B¥&
y
K (const) 7 y
. % po—
Chi it ) ey g ™~ —
X K
g =
K (const)

Hinh 9-5. Phay contur trén may chuyén dung.

- Tir céc diém tam dao ta vé cdc cung tron va dung contour cla mau chép hinh.
Ban kinh mau chép hinh véi contour 16i duge xac dinh theo cong thuc:
R,=R,+r,-rc (9-5)
v6i contour 1dm:
R=Ry-ry+rc (9-6)
O day:

R, - bdn kinh cua méu chép hinh phan contour 161 (mm): R, - ban kinh cua mau chép
hinh phan contour [6m (mm); R, - bdn kinh cua chi tiét & phan contour 161 (mm): R', - ban
kinh cua chi tiét ¢ phan contour 16m (mm); 1, - ban kinh dao phay (mm): r - ban kinh chot do
hinh (mm).

Ghi chu:

- Khi tinh contour mau chép hinh can lay duong kinh cua chét do hinh & diém noi tiép
giffa phan con va phan try cua mau chép hinh (khoang céch ab trén hinh 9-5).

- Ban kinh dao phay phai luén luén nho hon ban kinh nhé nhat cua phan 1dm ¢ contour
chi tiet./.



CHUONG 10. THIET KE PO GA.

10. 1. Tai liéu ban dau dé thiét ké do ga.

Tai lieu ban dau dé thiét k& d6 ga bao gém:

- Ban vé chi tiét gia cong vGi day du yéu cau ky thuat.
- So d6 ga dat cdc nguyén cong can thiét k&€ do ga.

- Quy trinh cong nghé gia cong chi tiét.

- S6 tay cong nghé ché tao mdy, s6 tay va atlas d6 gé.
10. 2. Trinh tu thiét ké do ga.

Trong san xuat hang khéi. hang loat 16n va doi khi ca san xuat loat vira, dé nang cao
nang sudt va chat lugng san pham & méi nguyén céng can phai cé dé gd chuyén dung. Sau khi
lap quy trinh cong nghé cua chi tiét, ngudi cong nghé bat ddu thiét ké nhitng dé gd can thiét,
Trinh tu thi€t k& d6 ga nhu sau:

I. Nghién cttu ban vé& chi tiét cung vdi diéu kién ky thuét va tinh cong nghé trong két
cau cua no.

[N]

. Nghién cttu quy trinh cong nghé. |

3. Nghién citu so do ga dat cua nguyén cong can thiét k& do ga.

4. Nghién ctiu mdy ma trén d6 dé ga thiét ke sé dwoc lap dat.

5. Néu ra mot val phuong 4n va so sanh dé chon phuong dn 161 wvu.

6. Sau khi da chon dugc phuong an t6i uu méi bat dau thiét k€ cdc co cau cia do gd. ”

Khi thiét k& cic co cau cua do gé can pha1 tuan theo mot trinh tu nhat dinh. Dudi day
chung ta sé nghlen ctiu trinh tu thiét k&€ mot do g gia cong cho mot chi tiét cu thé. D6 gi Lan
thiét k€ la do g4 khoan 16 trén chi tiét dang cang (hinh 10-1).

Hinh 10-1. Gia: doan dau ciia thiét ké dé6 gd chuyén ding.
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Cdc bé mat can gla cong: khoan 16 bac s6 4 & ddu nho chi tiét: khoan 16 $6 2 ¢ phanQ f

12 cua chi tiét: khoan va tard 16 bac s6 9 & dau to cua chi tiét.

Chuan dinh vi: 16 to s6 8 dudng kinh ®35H8 duoc gia cong v6i do nham R, = 20 um
va cac mat dau 1, 3 dugc gia cong véi do nham R, =40 pm .

Trudc hét ta vé contour chi tiét gia cong & cdc mat chudn can thiét (chd y dé khong
gian du 16n cho cdc co cdu cua do ga). Contour cua chi tiét gia cong can duge thé hién bang
nét manh hoac nét cham gach (----------- ) dé cé thé phan biét rd rang trong do ga.

Bao quanh contour chi tiét vé cdc chi tié€t dan hudng cla do ga (trong trudong hop trén
day cic bac din la cdc bac thay doi 6. 11, ching duoc g trong bac ¢6 dinh 7 va bac ¢o dinh
5). Sau d6 v& chot dinh vi 13, chét ty 15 va chét ty phu 14 (hinh 10-1 c. d). Tiép theo vé cac co
cau kep chat va cac co cau phu (hinh 10-1 a, b).

Hinh 10-2. Giai doan cuéi cia thiét ké doé gd chuyén ding.

Cuéi ciing 14 chon hinh dang, kich thuéc, vat liéu cla cc chi tiél dé ga va lap rdp tat
ca cdc chi tiét d6 1én than do ga.

Ghi chu:

Nhin chung ban v& 1p d6 gd can dugc thé hién & ca ba hinh chiéu vaity 1€ 1 : 1. Ngoaj
ra d6i véi nhitng do gd phic tap con phai cat trich dé thé hién nhiing co cdu ma & trén ban vé
lip khong thé thdy duoc. Trén ban vé lap can ghi day du yéu cau k¥ thuat cia d6 ga.

Trén ban vé lap cdn ddnh s6 thu tu cdc chi tiét, lap bang thong ké cdc chi tiét (ghi 16 s6
[uong va vat liéu su dung).

Cu6i cung 1 vé céc chi tiét cua do ga dé ché tao (chi tiét hda).

Sau khi ché tao xong do ga can dugc kiém tra va gia cong thu trén may. D6 ga duge
xem la dat yéu cau khi chi tiét gia cong dat dugc cdc yéu cau ky thuat ghi trén ban vé (loai trir
anh huong cua cédc yéu to cong nghe khac)./.
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CHUONG 11. HIEU QUA KINH TE CUA PO GA.

11. 1. Phan tich hiéu qua Kinh té.

Hiéu qua kinh 1€ ctia d6 ga dugc xdc dinh bang cach so sanh chi phi hang nam véi hiéu
qua kinh t€ hang nam cho cac phuong 4n gia cong chi tiét. Chi phi hang nam bao gom céc
khoan chi phi khau hao va céc chi phi cho ché tao va sir dung do gd. Hiéu qua kinh 1€ hang
nam dat duoc nhd giam khéi luong lao dong dé ché tao chi ti€t. nghia 1a giam chi phi tién
luong cia cong nhan va giam cac chi phi ctia phan xuong.

Str dung d6 ga chi ¢6 loi khi hiéu qua kinh t€ hang nam 16n hon cht phi hang nam (do
str dung dé gd). Hiéu qua kinh t€ cua dé ga cling duoc xac dinh bang thoi gian hoan von, ¢
nghia 14 trong khoang thoi gian nao dé chi phi cho do géa sé dugc hoan lai do giam gid thanh
gia cong chi tiét.

Tuy nhién ciing cin nhd rang trong mot s6 trudng hop dé dat do chinh xéc cao cutia chi
tiét gia cong ngudi ta sir dung dé gd ma khong can tinh dén hiéu qua kinh té cua né.

Khi tinh todn hiéu qua kinh t€ can phai so sanh cdc phuong dan do ‘gd khdc nhau. Gia
str. chi phi cho: dung cu, khau hao may, dién nudc clia d6 ga la nhu nhau thi gid thanh gia
cong dé so sanh hai phuong 4n (s dung hai d6 gd khac nhau) dugc xic dinh theo cdc cong
thic sau:

Z S{1 g

C2,=L.,[l+—. + L -+ — +i (11-1)
100 nyi 100, o

C. =L, [1+—Z— +§L l+i +§L (11-2)
100 n\i 100, #

O day:

C, - chi phi gia cong khi sir dung do ga theo phuong dn a (déng): C, - chi phi gia cong
khi str dung do6 ga theo phuong 4n b (dong): L, - chi phi tién luong (cho mot chi ti€t gia cong)
clia phuong an a (dong): L, - chi phi tién luong (cho mot chi tiét gia cong) clia phuong dn b
(dong): Z- ty 1¢ phan tram cua chi phi phan xudng so véi tién luong (%): g- ty 1é phan tram
cua chi phi cho sira chita, diéu chinh do ga so véi gid thanh cla d6 ga (%): i- thoi gian hoan
von cua d6 ga (nam): n- san lugng hang nam cuha chi tiét gia cong (s6 chi tiél); S° va S,’- chi
phi cho thiét k& d6 ga theo phuong 4n a va b (dong); n’- s6 chi tét gia cong trén dé gd trong
thai giun can thiét dé on dinh san pham.

Trong thuc 1€ S va §;’ di dugc thanh todn trude khi bat dau san xuat, vi vay khi so
sanh hiéu qua kinh t& ctia do gé theo cac phuong dnavabtacé the ldy S = S,” = 0. Vi vay,
s0 luong chi ti€t n ma theo dé ca hai phuong 4n sir dung d6 ga cd hiéu qua kinh t€ nhu nhau
dugc xac dinh theo cong thic sau day (khi giai hai phuong trinh 11-1 va 11-2):

(5/' - Scl )'[ ] + (/ }

i 100
— 7 (11-3)
(L,/ - Lh{l + J

100

n=

Néu san luong hang nam cua chi ti€t I6n hon s6 luong chi tiét tinh theo cong thiic
(11-3) thi hiéu qua hon néu sir dung dé gd phuc tap va nguoc lai (hinh [1-1).
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Theo so d6 trén hinh 11-1 ta thay ¢
diem P la diém ma theo hai phuong an
do gd ¢6 gid thanh nhu nhau (s6 chi tiét - c,
la 1800). Nhu vay néu n > 1800 thi nén

chon phuong én a (phuong an doé ga phic
tap hay phuong an d6 g cé gid thanh Cb\

cao hon). Néu n < 1800 thi ta chon

phuong 4n b (phuong dn dé ga don gian N

hon).
Dé xdc dinh 12 can phai biét S, va - ——
Gid tri S ¢6 thé duoc xdc dinh ~

theo cong thiric gan dung sau: 1000 3000 3000 n
S=C.K (11-4)

Hinh 11-1. D6 thi thay d6t gid thanh phu thudc
C) dav: Ao s6 chi Hét n.

S- gia thanh ché tao d6 gd (dong): K- s6 chi tiét cua do gd; C- hé 56 phu thuoc vio do
phuc tap cua dé gd (do gé don gian C = 15; do gd trung binh C = 30: do ga phiic tap C = 45).

Gia tri / trong (1 1-3) dugc 14y bang s6 nam si dung dé gd dé gia cong s6 luong chi tiét
n. Dot vé1 do ga don gian va trung binh: i = 1; 2 - 3 nam  déi véi do gd phic tap: i =4 - 5
nam.

Gia tri q = 20% trong (11-3). Dé xdc dinh L can phai biét thoi gian ting chiéc T, clia
nguyén cong su dung d6 gd va chi phi tien luong trong mét phat /. Nhu vay L duge xdc dinh
theo cong thuc sau dayv:

L=T./ (11-5)

Cac gid tr1 T, va / phu thudc vao cip do cia do gd (16t hay khong tot). Khi sir dung dé
ga tot T, val giam nho giam duoc thoi gian co ban va thoi gian phu déng thai cai thién duoe
diéu kién lao dong cua cong nhan.

Tinh s& chi ti¢t n theo cong thuc (11-3) can dugc thuc hién vdi diéu kién: S, > S, va
L,>L, hoiac S,>S, va L,>L,. Véicac dieu kién khdc (S, >S5, va L > L, hoac S, > S, va
L, > L, ) can st dung do gd theo phuong an b hoac a cho moi gia trj .

11. 2. Gia thanh cua quy trinh cong nghé.

Viéc sir dung dé gd doi hoi phai thay do6i quy trinh cong nghé, do d6 c6 mot s6
nguyén cong hoac la phai thay doi hoac 1a khong con ton tai. Trong trudng hop nay ta ¢é thé
so sdnh gid thanh gia cong co cia chi tiét (phu thudc vao dé gd) khong phai theo cac nguyen
cong riéng biét ma theo cdc quy trinh cong nghe.

Gia thanh gia cong co cua chi tiét theo hai phuong 4n quy trinh cong nghé duoc xdc
dinh theo cédc cong thiic sau day:

Z =S, (1 ¢
C.=Y L1+ [+ -+= 11-6
=2 [ 100] n [i 100} (-0
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, S. (1
CBzzHL[H— Z]+z“(—_+ q} (11-7)
100 n \7 100

O day:

Céc chi s6 A, B ing véi cac phuong an A va B cta quy trinh cong nghé, con céc ky
hiéu khac ciling dugc xac dinh nhu cac ky hiéu trong céc cong thac (11-1) va (11-2).

Néu trong cac quy trinh cong nghé dua ra so sanh c6 st dung cac may gia cong khdc
nhau (vi du, mdy doa ngang dugc thay bang may khoan ding) thi ta phai tinh gid thanh gia
cong trong mot phit cua ting may /, va nhu vay cdc cong thic (11-6), (11-7) sé duoc viét
duéi dang:

- Z S, (1 g
Co=2T.da |[1+— |+ 2T.1 ,+ —2 [—+ ] (11-8)
§ * L 100} w100
Z XS, (1 ¢
Cy= 2Tl | 1+—— |+ 2T | o+ "(—+—} (11-9)
’ "[ 100J " n U100

o] day:

!.as Iy~ 812 thanh gia cong trong mot phit cua mdy ¢ phuong dn A va phuong an B.

11. 3. Vi du tinh hiéu qua Kkinh té cua do ga.

Xét vi du tinh s6 chi tiét n dé chon phuong an dé ga thich hop.
Gia st ta c6 hai d6 ga (hai phuong dn).

- Phuong dn a: L, = 0,21 dong va S, = 1.960.000 dong.

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

- Céac giatri: Z = 300%; q = 20%: i = 2.

- San lugng hang nam: N = 20.000 chi tiét.

Theo cong thuc (11-3) ta xac dinh s6 chi ti€t » ma theo d6 ca hai phuong 4n (hai dé gd)
cd hiéu qua kinh t& nhu nhau:

1
(s,,—su).[&‘]] (1.260.000 —1.960.00 Ly 20
i 100 _ 2 100

(L”—L,,{l - J (0,21—0,308{1+300]
100 : 100

Ta thay san lugng hang nam N >> n do d6 phuong an t6i wu 1a si dung do ga phiic tap
(phuong an a)./.

n= = 1250 chi tiét
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CHUONG 12. PO GA GIA CONG TREN MAY TIEN.

Khi gia cong trén cac loai mdy nay ta c6 nhiéu phudng phap ga dat khac nhau: trén cac
mii tam, trén mam cap. trén cac 6ng kep va trén cac co cau ga dat chuyén dung. Vi vay do ga
gla cong trén cac may tién va cac may mai tron ngoai ciing rat da dang.

Tuy nhién tat ca cdc do ga gia cong trén cdc loai may nay ¢6 thé dugc chia ra hai
nhoém chinh:

- Nhém thit nhat: cac d6 ga gia cong chi tiét bang phuang phdp chong tam (chong tam
hai dau hoac chong tam mot dau con dau kia kep trén mam cap). phuong phap dinh vi vao mat
16 hoac mat tron ngoai. Cdc dé gd loai nay da dugc trinh bay & chuong 8.

- Nhém thit hai: cdc do g chuyén dung (hoac van nang trong pham vi nhat dinh) duoc
thiet ké cho ting loai chi tiét) nhat dinh.

Duéi day ching ta s€ nghién ctru mét sé loai do ga thudc nhdm thi hai.

12. 1. Truc ga then hoa.

Khi  gia  cong

‘nhiing chi tiét ¢6 16

A : bic dé cé thé cung

M \ luc tén ngoal, lién

: LT_Y ) | ranh va xén mat dau

- [ (550 :ﬂirf/% 1—‘ trén cadc may uén

' e (LY "?"_,'.,__,'_,/,_',_',.'-,_-_,:,.‘ P77 TTT i nhiéu dao ngub'i ta

») dung truc ga chuyén

—a-- - N\ -1~ ding (hinh 12-1). Chi

, tiet gia cong dugc

= XTI N A A dinh vi trén truc ga

— - AT W/ then hoa 2 theo ché

1 do lap long. Truc ga

cung chi tiét duoc ga

9 8 7 £ 5 4 3 trén har mai tam | va

Hinh 12-1. Truc ga chuyén dung. 9. Kl_'li Chdl 7 dich

chuyén vé bén phai

nh& luc day cha xilanh hoi ép (gd trén truc chinh ctia mdy) chét con 6 dich chuyén vé phia bén

phai va ddy ba vién bi 4. Cdc vién bi 4 quay nguoc chicu kim dong hé va dich chuyén t6i

tan mat dau A cua chi ti€t gia cong. Nhu vay cdc vién bi nay c6 kha nang gilr cho chi tiét

khong bi xé dich theo hudng kinh va hudng truc. Chuyén dong cla chi tiét gia cong duoc

truvén tir mam quay 8. mam quay nay c6 ranh an khop voi ranh cua truc gd 2. Sau khi gia

cong xong va nging cap hoi €p, 16 xo 3 day chot con 6 vé vi tri ban dau. chi tiét duoc thdo
long. Liic nay cdc vién bi 4 dugc chi tiét 5 chan lai d€ khong roi ra ngoai.

L

12. 2. Truc ga 6 chot.

Hinh 12-2 1a truc g véi sdu chét 2 & hai dau dé dinh vi va kep chat chi tiét. Bac cha C
(s0 1) 0 bén trdi ¢é tdc dung dé dinh vi chi tiét va né dugc thdo ra sau khi da kep chat chi tiét,
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Hinh 12-2. Truc gd 6 chét.
a.l- bac chiz C; 2- chét dinh vi va kep chdt; 3- mui tam quay; 4- mém cdp.

12. 3. Mam cap tir kep chat.

Hinh 12-3 la mam cap tu kep chat chi tiét (kep chaf chi ti€t nho luc cat).

Chi tiét gia
cong 9 duoc ga trén
hai mi tdm. Mii tam
trude 2 ludn ludn tiép
xtc voi 16 tam cua chi
i€t gia cong nho 1o
xo 12 va ong kep dan
héi 10 cé tac dung co
dinh mii tam khi da
dich dén vi tri xac
dinh. Khi m¢ mady
vong 5 dugc kep trén
than 1 bang cdc vit 1|
bat ddu quay clung véi
than 1 va truc chinh
clia mdy va xoay cdc
chidu kep 8 xung
quanh chét 7 cho dén
khi cic  chau kep
cham vao bé mat chi
tiét gia cong 9. Sau
dé dudi tac dung cua
luc cat theo phuong

¢ 5 Theo A

B
Y LA LAY

™
e N

[T T

Lk 4 8-

Hinh 12-3. Mam cdp tu kep chat.

~
-

SRLAR AV AR VRV A

thang ditng, cdc chau kep xiét chat chi tiét gia cong. Khi gia cong xong , ta tat may, mam cap
va truc chinh dimg lai, con chi ti€t gia cong dudi tic dung cha luc qudn tinh tiép tuc quay
(trong khoang thai gian ngan) cung véi ong kep dan héi 10, mii tam 2 va dia 3. Dia 3 lam
xoay chi ti€t 4 va tdc dong dén chot 7, nho d6 ma cic chau kep xoay xung quanh chét 6 dé

thdo long chi ti€t gia cong.
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12. 4. Truc ga tu kep chat.

Céac truc ga tu kep chat chi yéu dudc diing dé tién tho hoac bdn tinh véi lugng du 1dn

(hinh 12-4).

O hinh 12-4a |a truc ga véi kep chat

bang mot con lan 3.

O hinh 12-4b 13 truc ga vdi kep chat

bang ba con lan 3.

Cac con lan 3 trén cac hinh 12-4a va

hinh 12-4b dugc ty trén cidc mat phang.

O hinh 12-4¢ la truc gd vét kep chat

bang ba con lan 3 va chiing duoc ty trén cdc mat

f

Trén hinh 12-4d la truc gd véi kep chat

bang ba chdt 3 va ba chét nay duoc ty trén cdc
mat cong.

Trong ca bon truong hgp trén khi gia

cong dudi tic dung cua luc cat cac con lan hoac
chét dich chuyén huéng kinh dé kep chat chi
tiét. Sau khi két thic qua trinh gia cong, ta
dung may, chi tiét ngling quay (sau mot khoang

thdi gian ngin), néu ta xoay nhe chi ti€t ngugc lai so véi chiéu quay lic gia cong ta ¢6 thé thao
chi tiét ra mot cach nhe nhang.

12. 5. Kep chat bang 1o xo dia.

N
.

7

\\ 77

\*\/‘N\'
YA\
N

- Hinh 12-4, Truc gd tu kep chdt.
1. truc gd; 2. chi tiét gia cong; 3. con lan;
4. vong chdn.

Pé nang cao do chinh xéac dinh tam nguoi ta dung truc ga véi céc 10 xo dia (hinh 12-5).
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Hinh 12-5. Truc ga vdi cac 1o xo dia.
1, 2.16 xo dia; 3. chi tiét gia cong; 4.vong kep;
5. vong dém; 6. vit kep; 7. bac..
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Hinh 12-6. mdam cdp vdi cac.
[0 xo dia.
1.1o xo dia; 2.dai 6c kep;
3. chi tiét dém
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Céc 10 xo dia ¢6 hinh con (hinh 12-5a) vdi cdc ranh dugc xé theo phuong hudng kinh.
Trén truc ga ngudi ta lap cac khéi 16 xo dia 1 va 2. Khéi 10 xo dia | duoc lap trudc. sau do lap
bac 7 (hinh 12-5b) roi dén khoi 10 xo dia 2. vong kep 4. vong dém 5 va vit kep 6.

Sau khi ga chi tét gia cong 3 ngudi ta van vit 6, cic 10 xo dia bién dang (dudng kinh
tang l&én) va kep chat chi tiét. Muén thdo long chi tiét ta xoay vit kep 6 va ngugc lai, cac 16 xo
dia tro lai trang thai ban dau, giira 10 xo va 16 chi tiét cé khe hd, chi tiét dé dang duoc riit ra.

Khi muén dinh vi va kep chat & mat ngoai cta chi ti€t tru ngudi ta ding mam cap vdi
cac 10 xo dia (hinh 12-6).

Dé kep chat chi tiét ta xoay dai 6c 2 theo chiéu kim déng ho. Dai 6c 2 day chi tiél 3 vé
bén trdi va lam cho céc 10 xo bién dang . Néu xoay dai 6c 2 nguoc chieu kim déng hé chi tiét
dugc thao long.

12. 6. Mam cap véi kep chat bang hoi ép (khi nén).

Hinh 12-7 la loai mam céap diing truyén 5 7 s
dong bang hoi ép dé kep chat chi tiét. L/% L \\\ = \\
Khi tiét gia cong dugc ga dat trén mot 5_ ~7// {7 =
dau cua mii tam cing 9 (dau kia duoc ga trén /AN & ed
mii tam dong phia sau) va dugc kep chat bang Ny NEEES
ba chau kep 8 (chi di chuyén theo phuong huéng 5 ] ’ { —dh
kinh). Cac chau kep nay nam trong ranh cua chi AN S h = NI
tiét 7 va dugc di chuyén nho tay gat 5. Céc tay =—=—3H— - . e }-
gat 5 quay xung quanh chét 6, chét 6 dugc ga AN \--.;,l
cling trén than 1 cha mam cap. Cic géc quay ! et
khic nhau cua céc tay gat 5 s€ tao ra cac khoang 7z //// o>
dich chuyén khic nhau clia cic chau kep. Nho — ——
d6 ma cdc chdu ¢6 the kep chiat duoc ¢a cic chi _ G
tiét ¢6 dé o6van va do mpéo. Cic khoang dich //////////////5

chuyén khédc nhau cua cdc chau kep dugce tao ra _
nho 6ng noi tuy dong 4 khi 6ng ndi nay lap lac Hinh 12-7. mam cgp vdi kep chdt binyg hoi ép.
lu véi don rit 2 va dai 6c 3.

Uu diém ci ==\ g s
mam cap nay so vor g -~ /@} //' _\.‘é—t' -
mam cap tu kep chat e 6 %_\\_\ ,,41 MRS 121
trén hinh 12-3 ¢ ché 2 , AN T
la né cé thé kep chat ] T \ o 74
chi tiét trude khi mo e s
may hoac truéc khi 1! H el ol | b
cat, do d6 né tao ra ! = N ﬁ:] T :
luc kep 16n va cho L//\\* e
phép gia cong véi toc A N i N\
do cat lén. \ s_\\_x N

12. 7. Mam A

cap chuyén dung.
Trén hinh 12-

8 12 mam cap chuyén

diing dé gia cong 16
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cua pistong dong co dot trong trén mdy tién.

Chi tiét gia cong 8 dugc dinh vi ¢ mat dau va mat 16 vao chot dinh vi 9. Tay gat 6 duogc
lap lac lu dé han ché bac tr do chéng xoay cua chi tiét gia cong (phai lap lac lu vi bé mat dinh
vi chua gia cong). Co cdu kep gbébm: mo kep 4, miéng dém 5, bulong kep 2, vong dém 11,
dai 6¢ kep 3 (hay 12). Bac 7 ¢6 tdc dung dé dan hudng cho truc dao. Lo xo | cé tac dung tao
lac lu cho tay gat 8.

Nhuge diém cua mam cap trén day la cdc vit 10 nho ra phia sau mam cap. bé khac
phuc nhuoc diem nay can dung cdc vit kep chim.

Dicu kién ky thuat co ban cha dé gd nay la phai dam bao khoang cach h.
L6 hong A trén mam cap cé tic dung thodt phoi khi gia cong.
12. 8. Do ga tién ¢ bién cua truc khuyu.

D€ tién c6 bién cla truc khuyu trén mdy tién van nang ta phai darh léch co chinh deé
dua tam quay cia ¢ bién tring véi tam quay clia truc chinh (hinh 12-9).
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Hinh 12-9. D6 gd tién truc khuyu. ,
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Khoang léch cua co chinh so véi tam quay cia truc chinh ding bang khoang cich glua
hai tam ¢d chinh va c6 bién. Truc khuyu & day duoc gé trén hai khéi V 1 va 2. Khéi V 1 dugc
ga trén truc chinh cla may con khéi V 2 duoc ga vao u dong ph1a sau. Chi ti€t dugc kep chat
bang cac bulong 3 va 4. Cic bulong nay c6 thé xoay duoe khi can thdo miéng kep 5 ra dé ga
chi ti€t gia cong. Dé cho tam quay cla c6 bién trung v&i tim quay cua truc chinh ta phai han

ché bac tu do xoay quanh truc cé chinh bing chét tram 6. e
=
S ’ . - Y \ " f
12. 9. Do ga tién 16. NN e
oo e WL
~ Gia cong cédc 10 vudng goc var doan truc \\ \7Z| NS
¢6 thé duge thuc hién biang phuong phép tién trén \\\\_ ﬁ NN NN g
ca&c may tién van nang hoac mady tién révonve Q\‘_ % ]“*\._E \%‘?ﬁ\\
(hinh 12-10). \\?;Z RN ‘ﬁ b
e e . PN = 2 . \\ \g {—\N{ j \\)‘\J
Chi tiét 4 duoc dinh vi vao 16 con cha tim RSSTISINA 4= T /NN
3 va mii tam 5. Mii tam 5 dugc ép chit vao mo ZR N Ejb
kep 6. M6 kep 6 dich chuyén lén trén khi ta xiét Z .;:E;j /
dai 6c | va dich chuyén xudng néu ta néi long dai I~ \g o
~ 6¢ 1 va nho luc day cua 10 xo 2. Mo kep 6 c6 dau \g ,
- hinh chi nhat nam trong ranh cita dé g4, vi vay né | g "
chi dich chuyén lén xudng dé kep chat hoac thao \? V 5
long chi tiét. &\/ 1-H 4 [5
12-10. Po ga tién hai d2u cida nap day. JI {Lf L]/
© Cen | I
Trén hinh 12-11 la d6 ga tién hai dau cua i
chi tiét dang nap day. Duong kinh tién la @ 10X, Hinh 12-10. D6 gd tién 16
Theo K

Daéi trong
/——_—._




Chi tiét gia cong duge dinh vi trén mat phang va mat tru cua chot ty 1. Ngoai ra chi

12. 11. Do g4 tién 16 mo tinh éto.
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Hinh 12-12. P6 gd tién 16 & cua mé tinkh éto.

ti€t con dugc chéng xoay bang chét 3. Chi tiét dugc kep chat bang dai 6¢ 7 va bac chit C 4. Co
cdu dinh vi (chét ty, chot chong xoay) dugc g trén chi tiét hinh thudc goc 2. Chi tiet 2 dugc
ga CLrng (c6 the diéu chinh dé dat do dong tam clia mat gia cong va truc chinh) trén mam quay
5. Dé can bang ta c6 thém phdn doi trong & phia trén. D6 ga duge lap vao truc con cua may
tién bang duoi-cén 6. Sau khi tien mot dau ta thdo chi tiét, xoay chi tiét 180" dé tién dau kia.

Trén hinh 12-12 Ia
do g4 tién 16 @ cua mo
tinh ét6 trén mdy tién
van nang. Chi liét gia
cong | dugc dinh vi
trén hai phién ty 2,
chét tru ngan 3 va chét
tram 4. Kep chat chi
ti€t dugc thuc hién
bang hai bulong 5 va
hai mo kep 10. B¢ xac
dinh tam cua 16 @
(phai tring vd&i tam
quay cua truc chinh) ta
phai diéu chinh tdm 7
bang vit 8 theo hai
phuong: nam ngang va
thang ding. D€ tao can
bang cho dé ga khi
quay ta lap thém khai
6.

b6 gd duoc lap
trén truc chinh coa
may bang hai cach:

- Chi tiet 9 ¢6 ren
trong dé lap len dau
truc chinh.

- Chi tiét 9 ¢6 duobi
con dé lap vao 16 con
cua truc chinh va dung
truc rut c6 ren Lep chat
O phia sau truc chinh.

Véi do gé nay ta
c6 the g4 nhung chi tét
tuong tu dé gia cong

. mat dau.
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12. 12. D6 ga tién voi co cau Kep léch tam.

Pé gd trén hinh
12-13 dugc dung dé tién
mat dau hoac mat ngoai
cua banh rang. Chi tié1 gia
cong 7 dugc dinh vi trén
phan tru cua truc ga & va
duoc  kep chiat bang
pistong (chét tru) 4 khi né
dich chuyén theo phuong
hudng kinh nho truc léch
tam 6 (néu ta quay truc 6
bang tay hoic clé). Chat |
cO tac dung gitr cho truc
léch tam 6 khong dich
chuyén theo  phuong
hudng truc (dau cua chot
I ty vao ranh trén truc 6).
Pé giit cho chot 1 khong
roi ra ngoai ta lap vit 2.
Dé thiao long chi tiét ta
quay truc léch tam 6
nguoc chiéu so vdi khi
kep chat chi tiét. Duéi tac
dung cua 10 xo vong 3,
pistong 4 dich chuyén vé
vi tri ban dau. Vit 5 ¢6 tac
dung giit cho pistong 4
khong bi xoay khi dich

Hinh 12-13. D6 gd tién vdi co cdu kep léch tam.

chuyén. Nhuoc diém cua truc gé nay la khi kep chat khe ho gilta truc gd va 16 dinh vi cua chi
tiét gia cong chi & mot phia, cho nén d6 dong tam gilta mat ngoai va mat 16 khong cao lam.

12. 13. Truc g4 dan hoi kep chat bang tay.

Trén hinh 12-14 1a
truc ga dan hoi véi co cdu
kep bang tay dugc dung dé
tién tinh cdc chi tiét dang

° bac. Chi tiét gia cong 8 dugc
kep chat nho truc ga dan hoi

Hinh 12-14. Truc gd dan hoi kep chdt bang tay.

6 khi ta quay écu 4 va chot 3
lap trong éng 2 dich chuyén
vé bén trai kéo theo truc con
7 (phan con & dau bén phai
dé md truc ga dan héi). Vit 5

c6 tac dung c6 dinh truc ga dan hoéi 6 véi than d6 ga 1.

12. 14. Do ga tién chi tiét dang cang.

Trén hinh  12-15 la d6 gd tién c6 hai chdu dé gia cong cdc chi tiét dang cang. Chi
ti€t gia cong 7 dugc ga trén chot ¢6 go | va duge kep chat bang dai 6c 2 thong qua vong dém
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xoay ’a bau tpfr hai cua chi tiét duoc dinh vi va kep chat bang cac chau kep 4. Chét dinh vi 5
o ‘hf: dugc dung dé g4 cac chi tiét c6 kich thudc khac nhau. Dé ddm bdo an toan khi lam viéc
do ga duge day bang nap 6.

Theo A

Hinh 12-15. D6 gd tién chi tiét dang cang.

12-15. Truc ga ren vit.

Trén hinh 12-16 1a tryc gd ren vit d€ dinh vi va kep chat chi tiét gia cong 16 ¢6 ren.
Truc gé bao gom than 1, tdm bich 3 va truc ren vit 2. Chi ti€t gia cong 4 duoc van vao truc ren
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2 cho dén khi ty vao mat ddu cia than 1 va sau d6 ta m& nguén hoi ép (khi nén) dé don rit
trung gian kéo chi tiét 2 vé bén trdi (dé kep chit chi tiét gia cong 4).

A /7/;
7 //

Hinh 12-16. Truc ga ren vit.

12. 16. Do ga tién chi tiét dang hop.

Trén hinh 12-17 14 dé g4 dang thudc géc dé tién mat dau cla chi tiét dang hop. Chi tiét
gia cong 8 dugc dinh vi trén chi tiét 9 va chot tru ngan 7. Nhu vay chi tiét gia cong mdi duoc
han ché nam bac tu do. Trudc khi tién ta dung dong ho so dé ra cho mat dau (cha chi tiét gia
cong) song song véi mat phang cla dia 4. Sau khi ra xong chi tiét gia cong duoc kep chat bang
dai 6¢ 5 thong qua bac chit C 6. D€ dam bao do can bang clia d6 ga ta thém phan déi trong 3.
Pia 4 duoc ga trén chét 1 (ma chot 1 ¢6 dudi con duge 1ap vao 16 con ciia truc chinh) va duoc
kep chat v6i mam quay 2 bang cac bulong.
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Hinh 12-17. D6 gd tién chi tiét dang hép.
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12. 17. Do ga tién mat dau chi tiét.

Trén hinh 12-18 1a d6 g4 (truc gd) dé gia cong mat dau cia chi tiét dang truc. Chi tiét
gia cong 10 duge dinh vi trén khéi V 8 va duge kep chat bang chi tiét 6 thong qua mo kep 3
khi ta rit don kep 2 vé bén trdi. Céc chét 4, 5 va 9 ¢6 tédc dung lam cho mo kep 3 xoay va tinh
ti€n dé kep chat hoac thao 1di chi tiét. Vit 7 duoc ding dé ga khoi V 8 1én than 1 cita do ga.

Con Mooc Ne§ ! 2 \ /
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Hinh 12-18. D6 gd tién mdt déu chi tiét .

12. 18. Po ga tién lo.

Pé tién 16 A cua chi tiét trén hinh 12-19a ta phai khong ché ca 6 bac tu do (dinh vi trén
phién ty 5, chét tru ngan 3 va chét trdm 2). Kep chat chi ti€t duoc thuc hién bang dai 6c 4
thong qua vong dém 6. Dé can bang dé ga ngudi ta them doi trong 7 (hinh 12-19b).
Chi tiét gia cong A
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Hinh 12-19. D6 gé tién 15
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12. 19. Truc ga dan hoi kep chat bang hei ép (khi nén).

Hinh 12-20 la truc ga dan hoi kep chat bang hoi ép thong qua don rat 3. Chi tiét gia
cong 2 dugc dinh vi trén truc gd dan hoi 4 va mat ty cta chi ti€t 1. V3i cich ga chi tiét nhu vay
ta c6 thé gia cong dugc mat ngoai, mat 16 va mat dau cua chi tiét.
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Hinh 12-20. Truc ga dan hoi kep chdt bang hoi ép.

12. 20. Truc ga ba con lan tu kep chat.

Trén hinh 12-21 1a truc gd 1 tu kep chat nho ba con lan 3. Két cau cua do ga gom: truc
gd 1 dugc phay vdt ba mat cach déu 120". Bac 2 duoc lap trén truc gd. Trén bac 2 ngudi ta xé
ba rdnh dé 1ap ba con lan 3. Nhu vay khi gia cong chi tiét 4 dugc kep chat bang ba con lan 3
(truc gd quay lam cho cdc con lan dich chuyén ra theo phuong huéng kinh dé kep chat chi tiét
gla cong).
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Hinh 12-21. Truc ga tu kep chdt bang ba con ldan.

12. 21. Ong kep dan hoi kep chat bang hoi ép.

Hinh 12-22 la 6ng kep dan hoi kep chat bang hoi ép. chi tiét gia cong 5 duge dinh vi
trong ong kep dan hoi 4 va ty vao mat dau cia than ga 2. Khi mo hoti ép don rit 4 dich chuyen
vé bén trdi va lam cho 6ng kep 4 bop lai dé kep chat chi tiét 5. Qua trinh thao long chi tiét
duoc thuc hién khi don rut 1 dich chuyén vé bén phai.
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Hinh 12-22. O’ng kep dan hoi kep chat bang hai ép.

12. 22. Truc ga ba chau.

Hinh 12-23 la truc gé vdi ba chau kep dé dinh vi va kep chat mat tru trong cua chi tiét.
Chi tiét gia cong 8 dugc dinh vi va kep chat bang ba chau kep 4, mat dau cta chi tiét duoc ty
vao chét ty 7 dé han ché béc tu do tinh tién doc truc d6 ga. Than d6 ga 2 véi bac ¢6 ren 3 dugc
lap lén truc chinh ciia mdy. Khi don rit 1 dich chuyén vé bén
trdi thi 6ng kep con 5 1am cho cac chdu kep 4 dich chuyén ra xa tam dé dinh tam va kep chat
chi tiét. D€ thao chi tiét ta d6i chiéu hoi ép dé cho don rit | dich chuyén vé bén phai va nha 10
x0 6 cac chau kep dich chuyén vé tam truc g4.

'Véi truc gd ba chiu ta cd thé dinh vi va kep chat duge mat tru trong con tho.

RN
p / o7

Hinh 12-23. Truc ga ba chdu.
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12. 23. Truc ga tron.

Khi 16 cta chi tiét gia cong da duoc gia cong chinh xac ngudi ta ding truc gé tron dé
dinh vi, con kep chat dugc thuc hién theo phuong doc truc cua chi tiét (hinh 12-24). Chi tiét
gia cong 5 (c6 thé 1, 2 hay nhiéu chi tiét) dugc dinh vi trén truc ga tru tron 2 va mat dau cta
than d6 g4 1. Nhu vay chi tiét duge han ché 5 bac tu do. Kep chat chi ti€t dugc thuc hién bang
don rut 4 thong qua bac chitr C thao nhanh 3.
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Hinh 12-24. Truc gd tron.

Truc g4 tron loai nay cho phép dinh vi va kep chat nhicu chi tiét cung mot lic (khi gia
cong banh rang, vong dém) véi luc kep 16n. Két cau cua truc gd don gian, dé sir dung./.
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CHUONG 13. PO GA GIA CONG TREN MAY KHOAN.

Dac diém chinh clia do g4 gia cong trén may khoan 1a bac din hudng. Céc bac dan
hudng (bac cé dinh, bac thay déi cham va bac thay déi nhanh) c6 tic dung nang cao dé cing
vilng cua dao khoan, dao khoét hoac dao doa. Co cdu kep ciia do ga ciing rat da dang: kep
bang ren vit - dai 6c, kep bang mé kep, kep bing don kep lién dong, kep bang phién dan treo,
kep béang tru truot thanh rang v... v. Duéi day ching ta s& nghién citu mét s6 loai d6 ga dién
hinh trén may khoan dé gia céng cac loai chi tiét khac nhau.

13. 1. D6 ga khoan 16 lap ghép ciia tay bién. 15
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Hinh 13-1. D6 gd khoan 16 ldp ghép ctia tay bién.
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Chi tiét gia cong 1 (hinh 13-1) dugc dinh vi trén cdc phién ty 6, 7 va cdc chot ty 2. 3,
4. Kep chat chi ti€t duoc thuc hién bang don kep lién dong 5. Sau khi khoan 16 xong thdo bac
thay nhanh ra dé thuc hién budc taro ren.

13. 2. Do ga khoan 10 dau dau I6n cua cang.

Hinh 13-2 14 do ga khoan 16 ddu ¢ dau 16n cia cang. Chi tiét gia cong 1 duoc dinh trén
hai phién ty 2. 3. chot tru 4 va chét tram chong xoay 5. Kep chat chi tiét duge thuc hién bang
da1 6¢ 6 va bac chir C ~0 7.

Do 16 gia cong ¢6 hai duong kinh (D2 va @6) cho nén ta phai dung bac thay nhanh 8.
Cén chu y vi tri cua chot tram. Nguyén tac vé chét trim nhu sau: ta néi duong tam cua chét
tram va chét tru, tai tam cda chot tram ta vé dudng vuodng goc voi dudng tdm giita hai chet.
Puong vuéng géc nay chinh la tam truc dai cua choét tram.

7vi 4
2

Hinh 13-2. Khoan (6 dau dau lon cia cang.
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13. 3. Do ga khoan 16 dau dau nho cua cang.

Khi khoan 16 dau dau nho cua cang . so do gd dat cing tuong (u nhu truong hop Khoan
16 dau dau lon cua cang (hinh 13-2). Tuy nhién treun 30 do khoan lo dau dau nho thinh 13- 35
tam cua chot tru va chot tram cling nam trong mat phang nam ngang.
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Hinh 13-3. Khoan 16 ddw déu nho cia cang.



13. 4. Do ga khoan [6 @8 trén chi tiét dang dia.

Chi uet dang dia (banh da) duoc dinh vi trén hai phién ty 4. chét tru ngan | va chol
tram 2 «co tac dung chong xoay chi tiét). Kep chat chi tiét duge thuc hién bang co ciu kep lien
dong 3. Nhu viy ciing nhu trong cdc truong hop khoan khdc chi tiét phai duoc dinh vi (khong
che) 6 bac tu do (hinh 13-4).
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Hinh 13-4, D6 gd khoan 16 @8 trén chi tiét dang dia.
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13. 5. Do ga khoan - vat mép - doa ®3 cua xilanh.

‘ Hinh 13-5 la so d6 ga dat xilanh dé khoan, vat mép va doa @3 trén xilanh D12 viéi co
cau kep nhanh.

Chi tiét gia cong (xilanh D12) duoc dinh vi trén.phién ty | va chot tru ngan 2 (trong
truing hop nay chi ti€t chi can han che 5 bac ty do bdi vi vi i cia 10 gia cong co thé nam &
bat ky diém nao o trén dudng tron cua chi tiét). Trude khi ga chi tiél ta ha khot dém 4 xuong,
kéo chi tiét 3 vé bén phai. Sau khi gé chi tiét xong ta ddy chi tiél 3 vé bén trdi dé miéng kep 7
cham vio chi tiét, sau dé ta nang khoi dém 4 lén va xoa; chi tiét 3 theo chiéu kim dong ha.
nhu vay vit 6 tién vé bén tai va kep chat chi tiét.

<

Hinh 18-5. D6 gd khoan - vat mép - doa 16 @3 cua xilanh.
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3. 6. Do ga doa 16 ®§ cua xilanh.

Hinh 13-6 la ong kep dan hoi dé gd dat xilanh khi doa 1o ®8 uen mdy khoan ban
hoac mdy khoan ding. Tay quay 3 va dai 6¢ 4 dugc ga trén than | cua do gd. Sau khi gi chi
L La xoay tay quay 3 theo chiéu kim dong hé lam cho dai 6¢ 4 quay va kéo chi tiét 5 xuong.
Khi chi tiét 5 dich chuyén xuong phia dudi, nhd ¢6 gphan con ¢ dan éng kep dan hoi 6 kep chat
chi et 9. Cdc vien bi 7 ¢6 tac dung 12”7 cac diém ty dé dai, oc 4 kéo chi uét 5 xuéng. Chot § ¢6
tac dung gilt cho chi tiet 5 khong bi xoay.”
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Hinh 13-6. Do gd doa 16 &8 cia vilanh trén may khoan.
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13. 7. Do ga khoan phan do 16 ©5.

\ Chi tiét gia cong (bac truot déng mé) 8 duoc dinh vi 6 béac tu do: phan go | cla chot.
phan tru 2 clia chét va chét rdm 7 dé chong xoay. Kep chat chi tiét duoc thuc hién bang dai 6¢
3 va buc chit C 4. Sau khi khoan xong 16 thit nhat qué trinh phan d6 duoc tién hanh nhu sau:
not dai 6c 6 va diing tay xoay chi tiét di mot géc cho dén khi vién bi 5 roi vao 16 khéc trén
ddy cua phan go 1 cha chot. Sau d6 ta xiét chat dai 6¢ 6 dé c6 dinh chi tiét va truc gd. Phan
do dé khoan céc 16 tha 2, thi 3. 4...8 ciing duoc tién hanh twong tu.
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13. 8. Po ga khoan phan do 16 ®9.

Hinh 13-8 la d6 gd khoan phan do 16 @9 trén cac canh cua bac trugt déng md. Qua
trinh dinh vi, kep chat va phan do ciing duge tién hanh nhu so dé trén hinh [3-7. Tuy nhi¢n o
s0 d6 nay (hinh 13-8) truéc khi quay phan do ta phai rit hai bac din | va 2 ra (dé tao khéng
gian cho chi tiét quay).
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- SUCURETTEnUaTaoRTTO T TeTeaa can lac con coc.

Chi tiét gia cong 1 duoc dinh vi trén phién ty 2. chét tru 3 va chdt trim chong xoav 4,
Kep chat chi tiét duoc thuc hién bang dai 6¢ 6 va vong dém chit C s6 5 (hinh 13-9).
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Hinh 13-9. D6 gd khoan 16 @16 ciia cdn ldc con coc.
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13. 10. Do ga kKhoan - vat mép 16 ©10.5 cua can lac con coc.

Hinh 13-10 la d6 ga khoan - vat mép 16 ®10.5 cta can lac con coc. Dinh vi va kep chat
chi tiet cling tuong tu nhu do ga trén hinh 13-9.
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13. 11. D6 ga khoan 16 dau nho cia cang.

Hinh 13-11 12 d6 ga khoan 16 ddu nhé clia cang c6 do cing vimg yéu. Chi tiét gifa cong
5 duge dinh vi trén phién tv 6. chét tru ngan 1 va khéi V chong xoay 2. Kep chat chi ti€l dugc
thuc hien bang dai 6¢ ¢6 tay quay 4. Vi cang ¢é do cimg vilng yéu nén khi khoan 10 d dau l}hO
ta phai ding thém chot ty phu 3. Can nhd rang chét ty phu 3 chi ¢6 tic dung tang do cung
virng cta chi tiét gia cong chit khong han ché duge bac tu do nao.
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13. 12 D6 ga khoan 16 @13 va 16 bac ®14 + ©22.

Chi tiét gia cong 6 (goi d& diéu chinh) duoc dinh vi trén phién 1y 2. chét tru ngan | va
chot chong xoay 3 (hinh 13-12). Kep chat chi tiét bang hai bulong 8. Dé thdo chi tiét ta ndi
bulong 5, rit vong dém chir U 7 va xoay phién dan 4 lén phia trén, sau do thao cdc bulong
kep 8. '
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13. 13. Do ga khoan hai 16 ®9 trén mo tinh éto.

Chi tiét gia cong 5 duoc dinh vi trén hai phién ty 2, 3 va khoi V |, Chi tiél duge kep
chit bang moé kep 4 va dai 6c 7. Dé chong xoay chi tiét ta ding chot 6. Hai 16 @9 ¢ hai bén
duoc khoan trén may khoan ding (hinh 13-13).
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Hinh 13-13. D6 gd khoan hai l§ @9 trén mé tinh éto.
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13. 14. Do ga khoét 16 to ciia cang.

Hinh [3-14 la d6 g4 loi dung luc cat dé kep chat chi tiét gia cong. Chi ti€t gia cong |
dugc dinh vi trén phién 1y 2 va 3. Chét 4 ¢6 tac dung chong xoay chi ti€t. e dinh tam 16 gia
cong ta ding co cau phién dan treo véi cac chup 5 hinh ¢6n cé ba vau ciach déu nhau 120",
Phi€n dan treo di xuong (ciing truc chinh), cdi chup 5 ¢6 tic dung dinh tam chi tiét (lam cho
tam 16 trung v&i tm truc chinh). Dao cang xuén sau thi chi tiét cang dugc kep chat hon. Khi
gla cong xong ta nang truc chinh Ién, 16 xo gidn ra. luc kep giam déan. nhung cdi chup 5 van
con kep chat chi tiét gia cong. Khi dao ra khoi 16 gia cong thi chi tiét 6 mé cham vao dai 6¢ 7
va nang cai chup 5 lén. ldc d6 chi tiét duoc thdo long.
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13. 15. D6 ga khoét 16 nho cua cang.

_ Ch.i tiét gia cong | duyc dinh vi trén phién ty 3 va chol tru ngan 2 (sau khi 10 da duge
gia cong tinh). e chong xoay chi tiét ta dung khéi V 4 (hinh 13-15). Kep chat chi tét dugc
thuc hién bang buléng 5 va khai V 4.
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13. 16. D6 ga khoan 16 ®14 ¢ day mé tinh éto.

Chi tiét gia cong 5 (hinh 13-16) dugc dinh vi trén hai phién ty 1. 6, chét phu ngan 3 va
chot ram 2. Chi tiét dugc kep chat bang don kep lién dong 4.
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13. 17. D6 ga khoan 16 nghiéng trén truc chir thap.

Truc chir thap 5 dugc dinh vi trén ba khéi V :1, 2 va 3. Don kep 4 ¢6 thé lat duoc dé
thuan tién cho viéc gad dat chi tiét ( hinh 13-17).
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Hinh 13-17. D6 gd khoan 16 nghiéng trén truc c)u?fhc_ip.
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13. 18. Do ga khoan 16 ®22 cua chi tiét dang hop.

Chi tiét gia cong 1 (hinh 13-18) duoc dinh vi wén phién ty 4. chol tru ngan 3 va chét
trdm 2. D€ tang do cumy vimg khi khoan ta diung chét ty phu 5. kep chat chi tiét duge thuc hién
bang mo kep 6.

Hinh 13-18. Do ga khoan 6 @22 cua chi tiét dang hop.
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13. 19. Do ga khoan - doa 16 trén chi tiét dang hop.

Chi tiét gia cong 6 duoc dinh vi trén phién ty 1, chét tru ngan 2 va chét tram 3. Chot ty
phu 4 ¢6 tdc dung tang do cing vimg cua chi tiét gia cong. Kep chat chi 1iét dugc thuc hién
bang bulong 5 (hinh 13-19).
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Hinh 13-19. D6 gd khoan - doa I§ trén chi tiét dang hop.
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13. 20. D6 ga khoan - khoét - doa 16 cua than ba nga.

Chi tiét gia cong 7 dugc dinh vi trén phién tv 1. chot tru ngan 2 va choét tram 3. Kep
chat chi tiét duoc thuc hién bang don kep 6 khi ta quay tay quay 5. Pé thdo chi tiét ta quay tay
quay 4 dé cho ranh 8 vio vi tri cua chot 9 sau do ta rdt tay quay 5 vé bén trai (hinh 13-20).
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Sau d6 ta xiét chat dai 6¢c 6 dé c¢6 dinh chi tiét.
13. 22. Do ga khoan - doa 4 16 ¢ day chi tiét dang hop.

Hinh 13-22 1a dd gé khoan 4 16 ¢ day cua chi ti€t dang hop. Chi tiét gia cong | duoc
dinh vi trén hai phién ty 2, 3 va khsi V 4. Kep chat chi tiét duoc thuc hién bang bulong 6
thong qua khéi V 5 (khéi V 5 ciing tham gia dinh vi dé han ché béc tu do chong Xoay cua chi
tiét). Dé thdo chi tiét ta néi dai 6¢ 8 roi rit dém chit U 9 ra, sau d6 ta lat phién dan 7 (phi€n
dan 7 xoay quanh chét 10).
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13. 23. D6 ga khoan - doa 16 cuia truc chir thap.

Chi tiét gia cong | (hinh 13-23) duoc dinh vi trén hai khoi V 2. 3 va chot ty 4. Kep
chat chi tiét duoc thuc hién bang co cau kep nhanh (hinh 13-5) thong qua khéi V 5.
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Hinh 13-23. D6 gd khoan - doa 16 ciia truc chiz thap .
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13. 24. Do ga khoan - doa 16 giira cua truc chir thap (hinh 13-24).

Truc chir thap 8 dugc dinh vi trén ba khéi V 1, 2 va 3. Nhu vay chi tiét gia cong dugc
han ch€ ca 6 bac tu do. Kep chat chi tiét duoc thuc hién bang hai don kep ren vit 5 va 6. Ngoai
ra cdn kep bang moé kep 7 dé dam béo cho chi tiét gia cong ti€p xic véi khéi V 2 (can thuc
hién viéc kep chat bang mo kep 7 truéce khi kep chat chi tiét bing hai don kep 5 va 6).

2L
NN
\\\\

N NN NN
{F__)\’_F .:‘ — b == ==

) | !
_ Jg 1 U AR

,+\ 7 /
|

N

L
gy

N

i
5
i

; ¢ -'
o =0
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13. 25. Do ga tru truot thanh rang khoan - doa 16 dau nho cia cang.

Hinh 13-25 la d6 g4 tru trugt thanh rang dé gia cong 16 dau nho cta chi ti€t dang cang.
Chi tiét gia cong 4 dugc dinh vi trén hai phién ty phang 1, 2 va ch6t tru ngin 3. D€ han ché
bac tu do xoay xung quanh tdm chét tru ta diing phién dan trén tru truot thanh rang 6 va 7 véi
cai chup hai vau 5. Cii chup hai vdu 5 ¢6 két cdu hinh cén & phia trén cho nén né cé tac dung
dinh tam chi tiét nhu mét khéi V. Nhu vay khi ta quay tay quay 8 hai tru truot thanh rang 6 va
7 dich chuyén xuéng phia dudi dé cdi chup 5 dinh vi chi tiét va sau d6 kep chat chi tiét.
Nguyén ly cua co cau ham da duoc trinh bay rd ¢ phan 4. 4 cua chuong 4.
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13. 26. Do ga khoan - gia cong nhom.

Hinh 13-26 14 d6 g khoan hai 16 ¢ dau truc rang theo phuong phdp gia cong nhom.
Chi tiét gia cong 4 co cdc dudng kinh & cic mat dinh vi khdc nhau. Do d6 ta phai ding hai
kh6i V 4 va 5 ¢6 kich thude khidc nhau va hoat dong doc lap véi nhau.Nhu vay chi tiét 4 dugc
dinh vi va kep chat bang hai khéi V 4 va 5. chét tv 2 ¢6 tac dung han ché bac tu do tinh tién
doc truc chi tiét. Phién dan 6 dugc dinb vi trén than ga 1 bang chot dinh vi 7. Cac khoi V dich
chuyén trong mang truot (do hai chi tiét 8 va 9 tao thanh) khi ta quay vit 12. Vit 12 duoc lap
vGi bac ren 11 va duge chan mit dau bang bac 10. Cac bac dan hudng 13 duoc bé tri theo hai
hang vuéng géc v4i nhau, moi hang c6 hai bac va khodng cdch gidta cdc bac clia hai hang khdc
nhau (phu thudc vao kich thudc ctia chi tiét trong nhém). Chi tét 14 la g&i d& dau truc vit 12,
V6i dd gd nayv ta ¢6 thé khoan duoc cdc hang 16 trén cac truc ¢6 duong kinh khiac nhau trong
ca nhdm. Nang sudt cta do gd tang lén s6 lan bang s6 chi tiét ¢é dudng kinh khac nhau.
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13. 27. D6 ga nghién chi tiét dang bac.

Hinh 13-27 la d6 ga nghién tu lua dé nghién 16 chi tiét dang bac. Nguyén cong duoc
thuc hién trén may khoan ditng hoac khoan ban. Chi tiét gia cong 8 dugc dinh vi trong ong 7
va dugc kep chat bang hai vit 9. Khi nghién chi tiét phai dugc tu lua theo dung cu nghién. Dé
tao cho chi tiét tu lua theo dung cu nghién nguoi ta lap thém hai vong bi tru 2. Vit 6 ¢6 tic
dung ¢6 dinh dai 6¢ 10 véi éng 7. Hai vong bi 2 duge gd trén coc 11 va than do ga 1. Vit 4 ¢6
tdc dung gii¥ 16 xo 3. Lo xo 3 ducc dung dé diéu chinh mémen xoan khi nghién. D€ tranh phoi
hoac bui ban roi vao cac vong bi lam mat kha nang tu lua clia d6 gd ngudi ta lap nap 5.

Hinh 18-27. D6 gd nghién chi tiét dang bac.
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13. 28. D6 ga khoan chi tiét dang tri_nc.

Hinh 13-28 la d6 g4 khoan 16 trén chi tiét dang truc. Chi tiét gia cong 7 dugc dinh vi
trén hai khéi V ngan 3 va mat ddu ciia chi tiét duoc ty vao mit dau ctia khoi V bén phai. Kep
chat chi ti€t duge thuc hién bang mé kep 4 thong qua chot ddy 8 cua xilanh hoi ép 2. Xilanh
hoi €p 2 dugc ga trén than dé ga 1. Bac din 6 duoc lap trén phién dén 5.
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Hinh 13-28. D6 gd khoan chi tiét dang truc.
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13. 29. P6 ga khoét - doa 16 ciia chi tiét dang cang.

Hinh 13-29 la d6 géa khoét - doa 16 cua chi ti€t dang cang khi hai 16 kia chua duge gia
cong. Chi ti€t gia cong 1 dugc dinh vi trén phién ty 6, chot con tu lua 2 va khoéi V tu lua 3
(phai dung chdt ¢on tu lua 2 vi 16 dinh vi chua duoc gia cong). Kep chat chi ti€t duoc thuc hién
bing co cau kep lién dong 4, 5.
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Hinh 13-29. D6 gd khoét - doa 16 cla chi tiét dang cang.
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13. 30. o ga khoét - doa 16 giira cua chi tiét dang cang.

Hinh 13-30 1a d6 gd khoét - doa 16 giita cua chi tiét dang cang khi hai 16 bén di duoc
gia cong. Chi tiét gia cong 2 dugc dinh vi trén phién ty phang 3. chét tru ngan 1 va chét tram
6. Kep chat chi tiét duge thuc hién bang mo kep 7. Bac thay nhanh 4 duoc lap trén phién dén
5. Nguyén cong duge thuc hién trén mdy khoan ding.
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Hinh 13-30. D6 gd khoét - doa 6 giita ctia chi tiét dang cang.
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13. 31. b6 ga khoan - doa 4 16 chan dé hop.

Hinh 13-31 14 d6 gd khoan - doa 4 16 chan dé hop téc do dé lam chuin tinh cho cédc
nguyén cong ti€p theo. Chi tiét gia cong (hop) 2 dugc dinh vi trén hai phién ty phiang 1 va cdc
chét ty 3, 4, 5. Nhu vay, chi tiét duoc han ché ca 6 bac tu do. Kep chit chi ti€t duge thuc hién
bing hai mo kep 6 va 8. Nguyén cong duoc thuc hién trén may khoan dimg. Hai bac thay
nhanh 10 duoc lap trén phién d4n 7 va hai bac thay nhanb 11 dugc lap trén phi€n dan 9.
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Hinh 13-31. P6 gd khoan - doa 4 16 chan dé hop.
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13. 32. D6 ga khoan - taro hai 16 cia hop.-

Hinh 13-32 1a d6 g4 khoan va tar6 hai 16 trén hop. Chi tiét gia cong 6 duoc dinh vi
trén hai phién ty phang 5, 8 chét tru ngan 7 va chét tram chéng xoay 4. Kep chat chi tiét duogc
thuc hién bang thanh kep lat dugc 9 khi ta quay tay quay 1. Hai bac thay nhanh 2 dugc lap trén
cung mét phién dan 3. Nguyén cong duoc thuc hién trén may khoan diing.
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Hinh 18-32. D6 gd khoan - taré hai 16 cua hép.
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13. 33. Do ga khoan - taro 16 M20 cua hop.

Hinh 13-33 13 do g4 khoan va taro 16 M20 ¢ gén day cua hop. Chi _tié.'ttgia cong 5 dq(:jc
dinh vi trén hai phién ty phang 1, 9 chét tru 2 va chét tram 10. Kf_:p' chat .Chlﬂllél' du?c thuc h{en
bang buléng 7 thong qua miéng dém 6. Dé tang do cung ving cua C]’}l tiét gia cong ta thefn
chot tv phu 8. Bac thay nhanh 4 dugce lap trén phién dan 3. Nguyén cong dugc thuc hién trén
may phay dung.
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Hinh 13-33. Do gd khoan - taré 16 M20 cua hop.
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13. 34. Do ga khoan hai 16 nap van diéu chinh ap suat.

Hinh 13-34 12 d6 g4 khoan hai 16 trén nap van diéu chinh ap suat trén may khoan can.
Chi tiét gia cong 3 duoc dinh vi trén phién ty phang 4. chét tru ngéan 2 va chot trdam 5. Nhu vay
chi tiet dugc han ché ca 6 bac tw do. Kep chat chi i€t duge thuc hién bang hai mo kt,p I va 6
cua co cau kep lién dong.
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13. 35. Do ga khoan - khoét - doa 4 16 trén day cua goi do.

Hinh 13-35 la d6 g4 khoan - khoét - doa 4 16 trén day cua goi d&. Nguyén cong duogc
thuc hién trén mdy khoan can. Chi tiét gia cong 2 dugc dinh vi trén hai mii tam 16n 1 va 5 ¢6
cat ba phan cach déu nhau 120° dé tang kha nang ti€p xuc giita bé mat mii tam va 16 dinh vi.
Ngoai ra, chi ti€t con dugc chong xoay bang chét con tu lua 4 (nho 10 xo 3). Mii tam 5 vira ¢
tdc dung dinh vi vira ¢6 tac dung kep chat chi tiét khi ta quay tay quay 7 (vit 6 xoay va tinh
ti€n vé bén tai dé dinh vi va kep chit chi tiét).
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Hinh 13-35. D6 gd khoan - khoet - doa 4 16 trén ddy ciia géi do.
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13. 36. Do ga khoan 416 mat ddu cua géi dé.

Hinh 13-36 12 d6 g4 khoan 4 16 mat ddu cla goi d& trén mdy khoan can. Chi tiét gia
cong 3 dugc dinh vi trén phién ty phang 1 (mat dau cha chi tiét da duge gia cong), chot tru
ngin 2 va chot ty chong xoay 8. Kep chit chi tiét duge thuc hién bing dai 6¢ 6 thong qua bac
chit C thédo nhanh 5. Bac din huéng 7 dwoc l4p trén tdm din 4. Tdm dan 4 c6 thé c6 vi tri bat
k¥ trén mat dau cia gdi do do tinh chat cha vi tri cdc 16 gia cong.
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Hinh 18-36. D6 gd khoan 416 mdt ddu cua géi do.
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13. 37. D6 ga khoan 16 dau cua cang gat.

Hinh 13-37 la d6 g4 kep bang tru trugt thanh rang dé khoan 16 dau cia cang gat. Chi
i€t gia cong S dugce dinh vi trén chét tru 2 ¢é g& (mat dau cha chi tiét 5 ty vao go clia chot 2)
va chét trdm 4. Céc chét 2 va 4 duge lap trén d€ 3. Khi ta quay tay quay 6 phién dan mang
" chot con mot phia 1 day chi tiét gia cong 5 ty sdt vao mat dau cua chot 2 va kep chat chi tiét.
Chét 2 duge khoan mot 16 qua tam cé dudng kinh 16n hon 16 gia cong dé thoat dao. Dé théo
chi tiét ta quay tay quay 6 ngugc lai.
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Hinh 13-37. Do gd khoan 16 dau cua cang gat.
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13. 38. Do ga khoan 16 giira cua cang.

Hinh 13-38 la d6 g4 kep bang tru truot thanh rang dé khoan 16 giita ciia cang. Chi tiét
gia cong 2 duge dinh vi trén hai 6ng con 1 va 3. Nhu vay chi tiét gia cong dugc han ché 5 béc
tu do. Khi ta quay tay quay 4 ngugc chiéu kim dong ho phi€n dan (ga trén tru trugt thanh
ring) di xuéng va 6ng con 1 dinh tam, sau d6 kep chat chi tiét. D€ théo chi tiét.gia cong ta
quay tay quay 4 nguoc lai (theo chiéu kim déng ho). Nguyén cong duoc thuc hién trén mdy
khoan dimg hoac khoan can.

Chi bt gia <éng
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Hinh 13-38. D6 gd khoan 16 gita cla cang.
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13. 39. Do ga khoan 8 16 ¢ day géi do.

Hinh 13- 39 1a mot loai d6 ga tru truot thanh rang dic biét dé khoan 8 16 & day £0i do.
Phéan tru cta chi tiét gia cong duoc dinh vi trén khéi V tu lua 1 va mat ddu duoc ty vaoichat ty
tu lua 3 (chot ty tu lua 3 ¢ thé xoay xung quanh chét 4). Khi ta quay tay quay 8, phlen dan
mang bon chot ty 5 di xuong dé dinh vi va kep chit chi tiét. Khéi V tu lya 4 duoc lap vao ch1
ti€t 43 7 va chom cau 2 dé chinh lai chi ti€t gia cong (theo mat phang day).
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Hinh 13-39. P4 gd khoan 8 16 ddy go
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13. 40. D6 ga tru truot thanh ring khoan - doa 16 d4u to cta cang.

Hinh 13-40 1a d6 g4 tru truot thanh rang dé khoan 16 dau to cua chi tiét dang cang. Chi
ti€t gia cong 3 dugc dinh vi trén hai phién ty phang 2 va 4. Dé dinh tam va kep chat chi tiét ta
dung 6ng con 1 ¢ ba vau cach déu nhau 120°. Nhu véy chi tiét gia cong duoc dinh vi 5 bac tu
do (cdi chup ba vau han ché€ dugc hai bac tu do nhu mot khéi V ngan). Qua trinh kep chat va
thdo 16ng chi tiét duge thuc hién bang co cau tru truot thanh rang khi ta quay tay quay 5 nguac |
chiéu hay thuan chiéu kim déng hd. Nguyén 1y clia co cdu hdm da dugc trinh bay ¢ phan 4. 4
cua chuong 4. Nguyén cong dugc thuc hién trén mdy khoan ding. Sau khi khoan - doa 16 dau
to (hoac 16 thit nhat) ta tién hanh khoan - doa 16 d4u nhé (hoac 16 thit hai) trén do ga tuong tu
(hinh 13-25).
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Hinh 13-40. Pé gd try thugt - thanh rang khoan - dow 16 dGu to clia cang.
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13. 41. P6 ga van nang - thay doi dé
khoan 16 trén nap vong bi.

Hinh 13-41 1a d6 ga van nang - thay déi

g  duoc lap trén than cha xilanh hdi ép 7 bang cic

buléng 2 dé khoan 16 trén nap vong bi. Chi tiét

gia cong 3 dugc dinh vi trén chot tru c6 go 8 va

duoc kep chat bang mo kep 4. Luc kep chi tiét

¢ duoc truyén tir can pistéong 1 cla xilanh hoi ép

qua thanh néi 6 va tay gat 5. Mo kep 4 va tay

7 gat 5 c6 thé dugc thay doi cho phit hop véi

| kich thudc va hinh dang cua chi tiét gia cong.

Trén than 7 caa xi lanh hoi ép c6 cac ranh chit

T dé g4 cac d6 ga van nang - thay doi 6 cic vi

tri thich hop. Nguyén céng dugc thuc hién trén
mdy khoan ding hoac khoan can.
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Hinh 13-41. D6 gd van ndng - thay déi
dé khoan 16 trén ndp vong bi.

13. 42. Do ga khoan nhiéu vi tri.

Hinh 13- 42 la d6 g4 khoan céc 16 cua chi tiét dang cang trén may khoan dimg hodc
khoan can. Trén mam quay ng'1oi ta ga 3 hoac 4 d6 ga. Nhu vay khi trén mot do ga dang thuc
hién viéc gia cong thi trén do ga khéc thuc hién viéc gd dat chi tiét.
| Chi tiét gia cong 5 duge dinh vi béng mat ddu trén cdc phién ty phang 3 va 6 va bing
mat ngoa1 trén khoi V 7. Kep chat chi tiét duge thuc hién bang khéi V di déng 4 nho tay gat 2
va can piston 1 cua xilanh hoi ép (hinh 13-42a).

Hinh 13-42b la d6 g4 dung co cdu kep ren vit va thao tic bang tay. Nguyén 1y dinh vi
va kep chat cling giong nhu do gd trén hinh 13-42a (chi tiét gia cong 5 dugc dinh vi trén cic
phién ty phang 3, 6 va khéi V ¢6 dinh 7. kep chat chi tiét bang khoi V di dong 4 nhd tay gat 2
va bulong 1).
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Hinh 13-42. D6 gd khoan nhiéu vi tri.
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13. 43. Do ga hoi ép (khi nén) vdi chét ty phu dé khoan 16 trén chi tiét dang cang.

Hinh 13-43 la d6 g4 khoan hai 16 clia chi tiét dang cang cua. Chi tiét gia cong 4 duoc
dinh vi trén mat dau cua bac 2, tim chan 3 va chot ty 1. Kep chat chi tiét dugce thuc hién bang
mo kep 13 thong qua miéng kep lac lu 15. Luc kep dugc truyén téi mo kep 13 tir xilank hoi ép
11 qua cdn piston 12. Nho ¢6 thanh n6i 14 ma mo kep 13 khi théo chi tiét lui ra xa (thé hién
trén hinh bang nét manh) nén rat thuan tién cho viéc ga dat chi tiét khac.

Trudc khi gia cong chét ty phu 5 phai duge ti€p xic v6i mat dudi cua chi ti€l nho
xilanh hoi ép 9 d€ tang do cing vimng, tranh bién dang cla chi ti€t do tac dung cua luc cét
(chét ty phu 5 khong han ché bac tu do ndo). Chét ty phu 5 dich chuyén Ién phia trén dé tiép
xdc véi chi ti€t nhd 10 xo 8 ddy chém 6, con khi thdo long chi tiét gia cong né phai dich
chuyén xuéng phia dudi nhd xilanh 9 riit vé bén trai. Chét 10 duge lap chat trén chém 6 va né
di trugt trong hai ranh cia xilanh 9 dé dinh huéng ding vi tri clia chém 6. Lo xo 7 ¢é tac dung
kéo chot ty phu 5 xudng khi thio 16ng chi tiét (10 xo 7 phai yéu hon 16 xo 8). Nguyén cong
duoc thuc hién trén mdy khoan ding hoac khoan can.
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Hinh 13-43. D6 gd hdi ép (khi ép) vdi chot ty phu dé khoan 16 trén chi tict dang cang.
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Hinh 13-44. D6 gd khoan 16 chi tiét dang hép.

13. 44. D6 ga khoan 16
chi tiét dang hop.

Trong san xuit hang loat
nh6 dé khoan 16 trén chi tiét dang
hop nguoi ta dung dé g kep chat
bang tay véi két cau nhu trén hinh
13-44. Chi ti€t gia céng 8 duoc
dinh vi trén tru dai c6 go 9. Dé
chéng xoay chi tiét ta quay dai 6c¢
5 dé cho cang gat 2 (gioéng nhu céi
dia & hai phia truéc va sau) ti€p
xdc vdi hai phan tru nho ra cua chi
tiét gia cong 8. Sau dé ti€p tuc xiét
chat dai 6c 5 va chi ti€t duoc kep
chat. Mo kep 2 xoay xung quanh
chét 6 va chét 6 duoc 1ap trén than

do ga 7. Ld xo 1 c6 tic dung ddy cang gat 2 1én khi thdo 16ng chi tiét. Dé cho cang (hai phin
& trudc va sau) khong bi uén khi kep chat ngudi ta lap hai bac dém 3 va 4, trong dé 4 1a bac

dém cau 16m, con 3 la bac dém con.

13. 45. Po6.ga khoan 16 trén truc dang thuéc goc.

Hinh 13- 45 1a do ga khoan 16 hoac khoan - khoét - doa 16 trén truc dang thudc géc.
Chi tiét gia cong 3 dugc dinh vi trén hai kh6iV s6 4; 6 va phién ty phang 2. Kep chit chi tiét
duoc thuc hién bang mo kep 5. Khéi V tu lua 1 ¢6 tic dung chéng xoay (hay dinh tam) chi

t1ét.
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Hinh 13-45. D6 gd khoan 16 trén truc dang thudc goc.
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13. 46. Do ga khoan 16 nghiéng nhién truc chinh.

" Hinh 13- 46 1a d6 g4 khoan (dau khoan) nhiéu truc dé gla cong 16 nghiéng trén may
khoan ding hoac khoan can. Pdu khoan dugc gd véi truc chinh clla may bang truc then hoa 1
c6 dudi con va 16 dé 1ap chét ngang véi truc chinh. Chuyén dong quay cua truc 5 dugc truyén
tir truc chinh cta mdy qua truc then hoa 1, cac banh rang c6n 3 va 4. Mit khac chuyén dong
quay cia céc truc ciing duge truyen tlr dia 22 qua céc dai 6¢ 6 va cdc 6ng 10. Cac 6ng 10 quay
trong cac 6ng 7. Vo hop 8 clia ddu khoan va phién.din 11 dugc ndi véi nhau bang ng 9 va
chiing cung di truot trén truc 2. Truc 2 duoc kep chat vai d€ 21 cia do gd. Khi truc chinh cling
va4i truc then hoa 1 di 1én, dia 22 cung véi theo dé 1a vd hﬁp 8 cling v6i phién dan 11 ciing
duoc nang lén. Khi truc chinh di xuéng, vé hop 8 di xudng va dudi tdc dung cha 1o xo 23
phi€n dan 11 dinh tam va kep chat chi tiét gia cong Sau khi chi tiét duoc kep chat (vo hop 8 va
phién dan 11 ngimg di xuéng) truc thén hoa 1 va dia 22 1iép tuc di xuéng dé thuc hién an dao
vao chi tiét.

Qua trinh ga dat
chi €t dugc thuc hién
! [ nhu sau: chi ti€t gia cong

T 16 duoc dinh vi trén choét
' . cau vat tu lua 18 va duge
dinh vi so bo bang cédc
chot 19. Sau dé viéc xac
dinh vi tri chinh xédc coa
'L chi ti€t va kep chat chi
¢ tiét xudng phién ty 20

=T dugc thuc hién bang

j khoi V 15 va mo kep tuy

dong 17 khi phién din

5 AN 11 ha xuéng. Sau khi gia

g o V cong xong phién dan 11

7 } " . dugc nang lén, khi dé

chém 13 dugc kep chat

v véi phién dan 11 bang

10 : chét 12 day cheét 14

' N cung khoi V' 15 vé bén

| trai, con moé kep 17 duge
1" ' nang lén khoi chi tiét.
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Hinh 13-46. D6 gd déu khoan I§ nghiéng nhiéu truc chinh.
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CHUONG 14. PO GA GIA CONG TREN MAY PHAY.

14.1. D6 g4 phay mat phang cua chi tiét dang cang.

Chi tiét dang cang 6 (hinh 14-1) dugc dinh vi trén hai phién ty 1, 2 va khéi V 3. kep
chat chi tiét duogc thuc hién bang buléng 5 thong qua khéi V 4. Khéi V 4 ciing tham gia dinh
vi (chong xoay chi tiét). D6i véi dd g phay ta phai ¢6 thém cir so dao 7 va then dan hudng d6
ga trén ban mdy 8. Phay mat pl_lzzing trén hinh 14-1 dugc thuc hién trén mdy phay namg ngang.
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Hinh 14-1. Pé gd phay mét phéng ciia chi tiét dang cang.
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14. 2. D6 ga phay chuan tinh phu d4u nhé cia cang.

Chi tiét gia cong 5 (hinh 14-2) dugc dinh vi trén hai phlen ty 1, 7, chét tru 2 va chot
tram 6. Khi kep chat chi tiét dugc thuc hién bang bulong - dai 6c 4 thong qua bac chir C 3 (dé
thdo nhanh). Ciing nhu dé g4 phay mat phang trén hinh 14-1 & d6 ga nay cling c6 cir so dao 8
va then dan huéng 9.

Hinh 14-2. D6 gd phay chudn tinh phu dau nhé cua cang.



-14. 3. Do ga phay chudn tinh phu diu l6n cia cang.

* Hinh 14-3 la d6 ga phay chudn tinh phu ddu 16n cia cang. Phuong phdp dinh vi va kep
chat ciing gi6ng nhu dé g4 phay chudn tinh phu ddu nho trén hinh 14-2. Tuy nhién chudn tinh
phu ddu 16n khéng song song v6i dudng thing ndi qua tam hai 16 cang cho nén chi ti€t phai
duoc dat léch so v6i mat phing nam ngang mot goc a.

Hinh 14-3. D6 gd phay chudn tinh phu déu lon ciia cang:
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14. 4. D6 ga phay phan d¢ hai bén mat bén tai ciia bac truot déng mo.

Chi ti€t gia cong (bac trugt déng md) 9 duoc dinh vi trén mat g& 1 ciia chét 5. Nhu vay
chi ti€t dd dugc han ché 5 bac tu do. Dé chéng xoay chi tiét ta dung chét tram 8. Sau khi phay
xong mot tai ta nGi dai 6¢ 12, dung tay xoay chi tiét dé phan do (nho bi 10 va 10 xo 11). Kep
chat chi ti€t duoc thuc hién bang dai 6¢ 3 théng qua bac chit C s6 2. Then dan huéng 4 va 6 cé
tac dung xéc dinh vi tri chinh x4c clia d6 gé trén mdy. Cit so dao 7 dé x4c dinh vi tri cGa dao.
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Hinh 14-4. D6 gd phay hai mgt bén ciia bac truot déng mé.
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14. 5. Do ga phay hai mat bén tai cia bac trugt dong mé.

Hinh 14-5 la do ga phay hai mat bén clia mét tai cua bac trugt dong mo. Phuong phap
dinh vi va kep chat giong nhu d6 ga trén hinh 14-4 va chi khac 1a vi tri cua chét tram nam ¢ 16
cua tai dugc gia cong.

Theo B

Theo A

TIPS P

Hinh 14-5. D6 gd phay hai mdt bén tai cia bac trugt dong mo.
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14. 6. Do ga phay mat day cua chi tiét dang hop.

Chi tiét gia cong 6 dugc dinh vi trén hai phién ty khia nhdm 1, 2 va khéi V 3. (dung
phién ty khia nhdm vi mat chuén chua gia céng) (hinh 14-6). Khoi V 4 c6 tiac dung dinh vi
ch6ng xoay chi ti€t va cung bulong 5 kep chat chi tiét. Vi tri cia dao dugc xédc dinh bang cit
so dao 7. Nguyén cong nay dugc thuc hién trén may phay ding bang dao phay mat dau.
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Hinh 14-6. D6 gd phay mdt ddy ciia chi tiét dang hop.
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14. 7. D6 ga phay mat trén cua chi tiét dang hop.

Sau khi gia cong xong mit ddy dudi (hinh 14-6) ta chuyén chi tiét sang nguyén cong
khac dé gia cong mat ddy trén (hinh 14-7). G nguyén cong nay phuong phép dinh vi va kep
chat ciing giéng nhu trudng hgp gia cong mat ddy duéi. Tuy nhién phién ty trong trudng hop
nay 1a phién ty phing (vi mat chudn cha chi tiét da dugc gia cong). Vi tri ctia dao phay duoc
xdc dinh bang cit so dao 1. Cling nhu nguyén cong phay mat dudi, nguyén cong phay mat trén
dugc thuc hién trén mdy phay dimg bang dao phay mat dau.
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Hinh 14-7. D6 gd phay mdt trén cia chi tiét dang hop.




14. 8. D6 ga phay hai mat bén cua chi tiét dang hop.

Hinh 14-8 la d6 g4 phay hai mat bén cta chi tiét dang hop. Chi tiét gia cong 5 dugc
dinh vi trén hai phién ty phang 1. 6. chét tru ngan 2 va chét tram 3. Kep chat chi tiét duge thuc
hién bang co cau kep liéen dong 4. Cit so dao 8 dé xdc dinh vi tri chinh xdc cla dao phay. G
day ta chi can so mot dao, con vi tri clia dao thit hai duoc xdc dinh bang bac lap trén truc dao
9. Then dan huéng 7 ¢ tdc dung dinh vi chinh xac vi tri ciia do ga trén ban mdy.
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Hinh 14-8. Do gd phay hai mdt bén cia chi tiél dang hop.



14. 9. Do ga phay ranh cua chi tiét dang hop.

Hinh 14-9 la d6 ga phay ranh cia chi tiét dang hop trén mdy phay ding bang dao phay
dia. O nguyén cong nay dinh vi va kep chat chi tiét ciing giéng nhu & nguyén cong phay hai
mat bén trén hinh 14-8. Cit so dao | duoc dung dé xac dinh vi tri chiéu cao cia dao phay (so
v6i mat phién tv dinh vi).
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Hinh 14-9. D6 gd phay{ ronh ciia chi tiét dang hop.
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14. 10. Do ga phay ranh cua can lac con coc.

Chi tiét gia cong (can lac con céc) | duge dinh vi trén phién ty phang 2, chét tru ngan
3 va chot tram chéng xoay 6. kep chat chi ti€t duoc thuc hién bang dai 6¢ 5 thong qua bac chi
C 4. D61 v6i nguyén cong phay rinh ta phai dung hai then dan hudng 7 va 8 (xdc dinh vi tri
chinh xdc cua do gd trén ban mdy). Nguyén cong phay ranh dugce thuc hién trén may phay
nam ngang.
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14. 11. D6 ga phay mat lap ghép cua goi do.

Hinh 14-11 l4 d6 g4 phay mat phang va vat mép cua goi da truc ép mia t\rén rpéy’phay
nam ngang. Chi tiét 5 dugc dinh vi trén hai phién tg phang 1, 6.\ChC)t tru ngan 2 va Cl‘]Ot t{am 3
Kep chat chi tiét duoc thuc hién bing mo kep 4. Dé cimg lic vira p{]a)_f matA phal}g vira vat meép
ta phai dung hai loai dao phay (moi loai c¢6 hai dao giong nhau) va lap trén mot truc dao cua
mdy phay nam ngang. Xdc dinh vi tri chinh xédc cta dao nhd cit so dao 7.
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Hinh 14-11. D6 gd phay mdt ldp ghép cua goi do.



14. 12. D6 ga phay mat lap ghép cia goi do diéu chinh.

Dé phay cdc mat lap ghép ciia goi d& diéu chinh ta phai dung cdc dao phay dia va may
phay ngang (hinh 14-12). Chi tiét gia cong 2 dugc dinh vi trén phién ty phang 1. chét tru ngan
3 va chot chong xoay 5. Kep chat chi tiét duoc thuc hién bang hai co cau kep ren vit doc lap 4
va 6. DO1 v4i nguyén cong nay ta chi can so dao theo mot phia nho cit so dao 7 (can so dao

cho dao 8 c¢6 duong kinh 16n nhat, con vi tri cia cac dao khac duoc xdc dinh bang cdc bac
chan lap trén truc dao).
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Hinh 14-12. D6 gd phay mdt ldp ghép ciia géi dd diéu chink.



14. 13. P6 ga phay ba vau chuan tinh phu cua tay bién.

Hinh 14-13 1a d6 g4 phay ba vau chuan tinh phu cia tay bién khi hai 16 chua dugc gia
cong. Chi tiét gia cong 3 duoc dinh vi trén hai phién ty 1, 5, chét con w lua 4 (han ché hai bac
tu do) va chot chong xoay 2. Doi vGi trudng hop phay ba vdu ma hai vdu nam & trén va mot
vdu nam bén canh ta phai so dao theo hai phuong (nim ngang va thang dimg) nhd cit so dao 7.
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Hinh 14-13. D6 gd phay ba vdu chudn tinh phu cia tay bién.
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~ 14. 14. D6 ga phay ba mat lip ghép cua tay bién.

Chi tiét gia cong 5 dugc dinh vi trén hai phién ty phang 1, 2. céc chot 3, 4 va 6
(hinh 14-14). Nhu vay chi tiét duoc han ché ca 6 bac tr do. Kep chat chi ti€t duge thuc hién
theo hai phuong (nim ngang va thang didng) nho cif so dao 7.
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'Hinh 14-14. D6 gd phay ba mdt lép ghép ciia tay bien.
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14. 15. D6 ga phay hai mat bén cua chi tiét dang hop.

Chi tiét gia cong 4 duoc dinh vi trén phién ty phang 1, chét tru ngan 2 va chét trim
chéng xoay 6. Do phay hai bé mat chi ti€t ¢6 do cing vitng thap nén ta phai thém chét ty phu
3 (chét ty phu chi ¢d tac dung tang do cing vimg cua chi tiét gia cong ma khong han ché bac
tr do nao). Kep chat chi tiét duge thuc hién bang co ciu kep buldng - dai 6c 5. Co cdu so dao
7 duoc ding dé xdc dinh vi tri cia dao phay theo phuong thang ding. Khoang cdch 60
(hinh 14-15) giita hai bé mat dugc xac dinh bang bac chan lap trén truc ga gitta hai dao phay.
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Hinh 14-15. D6 gd phay hai mat bén cua chi tiét dang hop.
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14. 16. Do ga phay mat vau cua chi tiét dang hop.

Khi phay mat vau & phia trén cta chi tiét dang hop ta ¢6 thé dung dao phay mat dau
trén may phay dding (hinh 14-16). 4 nguyén cong nay, chi tiét dugc dinh vi va kep chat giong
nhu ¢ nguyén cong phay hai mat bén (hinh 14-15). Tuy nhién & nguyén cong nay ta phai so
dao theo phuong nam ngang dé dat kich thudc 25.
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Hinh 14-16. P6 gd phay mdt vdu cua chi tiét dang hop.
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14. 17. P6 ga phay mat dau - khoan tam truc chir thap.

Nguyén cong phay mat dau - khoan tam 1a nguyén cong tao chuan cho ciac nguyén
cong sau cua truc chir thap. Chi ti€t gia cong 1 dugc dinh vi trén ba khoi V 3, 4 va 5. Kep chat
chi tiét dugc thuc hign bang hai don kep 1at 2 va 6. Nguyén cong nay duoc thuc hién trén mdy
phay chuyén diing. Sau khi phay mat dau xong, chi tiét cung dé g dich chuyén sang vi tri bén
canh dé thyc hién khoan tam. Vi tri clia dao phay theo phuong thang ding dugc xéc dinh bang
clt so dao 7.
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14. 18. Po g4 phay ranh mat dau caa truc chir thap.

Chi ti€t gia cong 6 dugc dinh vi trén cac kh6i V 1, 2 va 3 (hinh 14-18). Nhu vay chi tiét
gia cong dugc han ché ca 6 bac tu do. Kep chat chi ti€t duge thuc hién bang hai don kep
bulong - dai 6c 4 va 5. Hai don kep c6 thé lat dugc dé tao thuan lgi cho viéc gd chi tiét gia
cong. C so dao 7 dé xdc dinh vi tri clia dao theo hai phuong thang ding va ndm ngang.
Nguyeén cong duoc thuc hién trén mdy phay ngang bang nam dao phay dia.
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14. 19. D6 ga phay mat vau cia vo van diéu chinh.

Chi tiét gia cong 1 dugc dinh vi trén hai phién ty 2, 4, chét tru ngan 3 va chdt chong
xoay 5 (hinh 14-19). Kep chit chi tiét dwoc thuc hién bang co cdu kep ren vit 6. Cir so dao 7
duoc dung dé xac dinh vi tri clia dao theo phuong nam ngang. Nguyén cong phay mat phing
nay duoc thuc hién trén mdy phay dimg bang dao phay mat dau. Hai then dan hudng 8 va 9 ¢é
tac dung dinh vi chinh xdc vi tri cia d6 ga trén ban may. Tuy nhién, cling nhur cac trudng hop
phay mat phang nam ngang khic, & day c6 thé khong can ding cac then dan hudng. Nhung
nhu vay viéc g4 dat d6 g4 trén ban may sé mat nhiéu thdi gian hon.
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Hinh 14-19. P6 gd phay mdt véu ciia vo van diéu chinh.




14. 20. D6 ga phay hai mat dau nho cua cang.

Chi tiét gia cong 7 duoc dinh vi trén phién ty phang 1, chét tru ngan 2 va chét chong
xoay 3. Chot ty phu 4 c6 tac dung tang do cimg viing cua chi tiét gia cong (hinh 14-20). Kep
chat chi tiét duogc thuc hién bang co cdu kep buldng - dai 6¢ 5. Nguyén cong duoc thuc hién
trén may phay ding bang hai dao phay dia lap trén mot truc dao cach nhau mét bac chan ding
bing bé rong ctia mat gia céng B. Nhu vay trong trudng hgp phay hai mat phang song song
theo phuong nam ngang ta chi cin so dao theo phuong nam ngang cho mot dao nao dé, con vi
tri ctia dao thit hai dudgc xdc dinh bang bac chan. Can nhd rang chét ty phu 4 chi ¢6 tdc dung
tang d¢ cung viing clia chi tiét gia cong ma khong han ché bac tu do nao.
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Hinh 14-20. D6 gd phay hai mdt ddu nhé ctia cang.
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14. 21. Do ga phay ranh cua xilanh.

Dé phay rinh ban nguyét cla xilanh ta dung dao phay dia | vé6i bdn kinh R = 7 mm
dugc lap trén truc gd cia mdy phay ngang (hinh 14-21). Chi tiét gia cong 2 dugc dinh vi trén
khoi V dai 3 véi mat dau ty vao khéi V. Nhu vay, chi tiét da duge han ché 5 bac tu do. Dé han
ch& bac tu do chdng xoay ta dung chét tram tu lua 4. Kep chat chi tiét duge thuc hién nho co
cdu kep bulong - dai 6¢ 8. Cit so dao 5 dugc diing dé xdc dinh vi tri ctia dao theo phuong thang
ding. Cic then dan hudng 6 va 7 bat budc phai cé d6i véi truong hop phay ranh trong mat
phang thang dimg.
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Hinh 14-21. P6 gd phay ranh cua xilanh.
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14. 22. Do ga phay hai mat bén cua mo tinh éto.

Chi ti€t gia cong 6 dugc dinh vi trén hai phi€n ty phang 1, 3, chét tru 4 va chét tram 2
(hinh 14-22). Kep chat chi ti€t. dugc thuc hién bang hai co cau kep bulong - dai 6¢ 5 va 7. Dé
xac dinh vi tri cua dao ta diing ctt so dao 8. Ciing nhu so do trén hinh 14-21 & day then din
hudng 9 bat budc phai c6. Nguyén cong dugc thuc hién trén may phay nam ngang.
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Hinh 14-22. D6 gd phay hai mét bén cia mo tinh ét6.
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14. 23. Do ga phay mat day cua géi dé.

Chi ti€t gia cong 2 dugc dinh vi trén hai mii tam vat 1, 4 (do hai 16 chua duoc gia
cong) va chdt con tu lua 3 (hinh 14-23). Chi tiét duoc kep chat bang tay quay 6 thong qua
bulong 7. Cit so dao 5 dé€ xdc dinh vi tri cha dao theo phuong nam ngang. Nguyén cong duge
thuc hién trén mdy phay diing bang dao phay mat dau.
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14. 24. P6 ga phay mat go cua than ba nga.

Chi tiét gia cong 6 (than ba nga) duge dinh vi trén phién ty phang L. chét tru ngan 2 va
chot tram chong xoav 4 (hinh 14-24). Chi tiét duoc kep chat bang don kep lién dong 5. Doi
vGi nguyén cong phay mat go cdn phai so dao theo ca hai phuong nam ngang va thang ding.
Tuy nhién. chi can xac dinh vi tri cia mot dao nao dé. con vi tri caa dao thi hai duge xdc dinh
bang bac chan lap gita hai dao trén truc gd. Trong trudng hop phay nhiéu bé mat cao thap
khdc nhau thi chon cac dao ¢é dudng kinh khac nhau va khi tinh toan ché do cat phai chon dao
¢6 diéu kién lam viéc nang nhat lam co s& (thong thudng dé la dao c6 duong kinh I6n nhat).
D¢ xdc dinh vi tri chinh xé4c cta d6 g4 trén ban mdy, dung hai then dan huéng 3 (can nhé ring
hai then dan hudng nam trong ranh cia ban mdy theo phuong chay dao). Nguyén cong dugc
thuc hién trén mdy phay nam ngang.
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Hinh 14-24. D6 gd phay hai mét go ctia than ba nga.

14. 25. Do ga phay mat phang chi tiét c6 mat chuan cong.

D6i voi cdc chi tiét c6 mat chudn cong ta cling c6 thé 4p dung phuong phép dinh vi thong
thudng nhu céc trudng hop khdc. Chi u€t gia cong | duoc dinh vi trén cdc phién ty 2, 3 va chét ty diéu
chinh 4. Kep chat chi tiél duge thuc hién bang hai mo kep 5 va 6 (hinh 14-25). Nguyén cong duoc thuc
hién trén may phay ding. ' '

145



Y

—
A
ARl f%’"]
-HTT_
-
\

AAf

NN
T 'T“‘
NNNELE

I / H | \ T

2/ 3 4
Hinh 14-25. P6 ga phay mdt phang chi tiét c6 mat chudn cong.

14. 26. Do ga phay mat phang chi tiét c6 mat chuan cong doi xing.

Chi tiét gia cong 1, 2 duoc dinh vi trén céc phién ty 3. 4 va chét con 5 (hinh 14-26). Chi tiét
duoc kep chat bang don riit 6 thong qua hai mo kep 7 va 8. Cac vit cay 9, 10 duoc dung dé diéu chinh
do gian cua lo xo 11 va 12. Nguyén cong duoc thuc hién trén mdy phay ding..
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Hinh 14-26. D6 gd phav mdt phang chi tiét co mat chudn cong doi xing.
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14.27. D6 ga phay mat phang hai chi tiét cung luc.

Hinh 14-27 la d6 ga phay mat phang cua hai chi ti€l hinh khoi hop chir nhat. Chi tiét
gia cong 1 va 2 duoc dinh vi trén phién ty vuéng goéc 3 va cac chot ty 4. Dé kep chat chi tiét ta
vin dai oc 5. chi tiét 6 ddy cac chot 7 va 8, ciac chot nay lai day cdc chot 9. 10, cac chot 9. 10
lam cho cdc mo kep 11. 12 xoay xung quanh cdc chdt 13. 14 dé kep chat cac chi tiél theo hai
mat bén. Ngoai ra Khi ta van dai 6c 5 mo kep 15 ciing kep chat cae chi 1iét theo hat mat dau.

Nguyén cong duoc thuc hién trén may phay ding.
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Hinh 14-27. D6 gd phay mdt phing hai chi tiét cung luic.
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14. 28. Eto tu dinh tam.

Chi tiét gia cong dang cang 1 duoc dinh vi va kep chat trén hai md cua étd tu dinh tam
2 va 3 (hinh14-28). Can nhd rang mat chuan dinh vi trong trudng hop nay 12 mat phang di qua
tam cht tiét B - B. con hai mat bén cua chi tiét ap sar vao hai ma cua été 1a cac mat tv. Hai ma
cua eto dich chuyén van, ra nhd vit 4 ¢é hai dau ren trdi chiéu. Chi ti€t 5 ¢é tac dung xdc dinh
vi tri cua vit 4. Diéu chinh vi tri clia chi tiet 5 duge thuc hién nhd cdc vit 6 va 7. sau dé co dinh
ching bang cac vit 8 vt ). C6 dinh chi tiét 5 vdi vo do gé 11 duge thuc hién bang vit 10.
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Hinh 14-28. Et6 tv dinh tam.
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14. 29. Do ga phay - khoan tam truc rang.

Hinh 14-29 1a d6 gd phay mat dau va khoan tam truc rang (hoac cdc loai truc khac).
Chi tiét gia cong | duge dinh vi trén hai khoi V 2, 4 va chot ty 5 trong d6 khéi V 4 ¢6 thé dich
chuyén theo phuwong song song vdi truc cia chi tiét dé c¢6 thé gd duoc cic truc ¢ chiéu dai
khic nhau. Nhu vay, day la d6 gd gia cong nhom. Kep chat chi tiét duge thuc hién bang mé
kep 3. Dao phay 6 dé phay mat dau & vi tri thit nhat, con dao khoan tam 7 dé khoan 16 tam & vi
tri thit hai (khi d6 ga dich chuyén tir vi tri thit nhat sang vi tri thi hai).
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14. 30. Do ga phay ranh then truc rang.

"~ Dé phay ranh then trén truc rang (hinh 14-30) ta cling géa dat chi i€t tuong tu nhu
trudng hop phay - khoan tam trén hinh 14-29. Tuy nhién. dé han ché bac tu do tinh tién doc
truc chi ti€t ta dung mat bén cta khoi V 2 (mat bac cua chi tiét ty sat vao khoi V 2). Khéi V 4
cling c6 thé dich chuyén theo phuong song song véi truc cua chi tiét dé gia cong cdc chi tiét ¢6
chiéu dar khac nhau. Nhu vay day ciing 1a d6 g4 gia cong nhém. Kep chat chi tiét dugc thuc
hién bang mo kep 3.
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Hinh 14-30. D6 gd phay ranh then truc rang.
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14. 31. Pé ga phay ranh trén duoi con Mooc.

Phuong phap phay ranh trén dudi con Mooc thong thudng duoc thuc hién trén dau
phan do. Phuong phap nay cé nang sudt thap. Dé nang cao nang sual nguoi ta phay ranh trén
do ga chuyén dung (hinh 14-31). D6 gd gom: khoi V con 3 duge dinh vi bang chot 6 trén dé
ga 1 va duge kep chat bang vit 4. Ci ty 5 duge diéu chinh theo kich thudc ctia dudi c6n Mooc
va dugc kep chat bang vit 2. Chi tiét gia cong ( dudy con moée) duge ga trén khor V 3. chtv 5
va duoc kep chat bang dai 6c 8 thong qua mo kep 9. Vit 7 duoc dung dé diéu chinh cho céc
duoi con Mooc khdc nhau. Then dan hudng 10 dé xac dinh vi tri cla d6 ga.
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Hinh 14-31. D6 gd phay ranh trén dudi con Mooc.
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14. 32. P6 ga phay mat phang chi tiét dang cang.

Hinh 14-32 Ja d6 g4 phay mat phang thi hai cla chi tiét dang cang sau khi mat phang
déi dién da duge phay ¢ nguyén'cong trude. Chi ti€t gia cong 2 dugce dinh vi trén cac phién ty
phang 6, 7. 8 va khoi V 1. Khoi V 3 ¢6 tac dung vira dinh vi, vira kep chat khi ta quay buléng
kep 4. Hai then dan hudng 5 va 9 dugc dung dé xédc dinh vi tri chinh xdc cua d6 ga trén may.
Vi tri diéu chinh dao phay duoc xic dinh bang cir so dao 10. Nguyén cong dugc thuc hién trén
may phay ding.

Hinh 14-32. D6 gd phay mét phing chi tiét dang cang.
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14. 33. Do ga phay cit diit chi tiét dang cang.

O nguyeén cong cudi cing ngudi ta phai cit cang ra thanh hai phan bang nhau. Dé ga
dé phay cat dut chi tiét dang cang duoc thé hién trén hinh 14-33. Chi tiét gia cong 2 duoc dinh
vi trén phién ty phang 4, chét tru 3 va chét tram 1. Chét tru 3 dugc xé ranh dé thodt dao khi
thuc hién nguyén cong. Kep chat chi ti€t bang mo kep 7. Vi tri chinh xdc cua dé gd so vdi dao
phay dugc xdc dinh bang hai then dan hudéng 5. Diéu chinh dao bang cit so dao 6.
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Hinh 14-33. D6 gd phay cat dizt chi tiét dang cang.

153



14. 34. o ga phay mat phang nap hop.

Hinh 14-34 1a d6 g4 phay mat phang nap hop. Chi tiét gia cong 1 dugc dinh vi trén hai
phién ty phang 2. 3 va cac chot ty 6, 7, 8. Kep chat chi tiét bang co cau kep lién dong 4. Cir so
dao 5 dugc st dung dé xdc dinh vi tri chinh xdc cta dao. Nguyén cong duge thuc hién trén
mdy phay dung bang dao phay mat dau (dao phay mat dau c¢6 do cling vimgva nang suat cao
hon dao phay tru).
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Hinh 14-34. D6 gd phay mdt phdng nap hép.
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14. 35. P6 ga phay mat phang chan dé hop.

Hinh 14-35 la d6 g4 phay mat phang chan d€ cia hop trén may phay ding bang dao
phay mat dau. Chi tiét gia cong 2 duge dinh vi trén hai phién ty phang 5. 6 va cdc chot tv 8. 9,
10. Kep chat chi tiét bang hai mo kep | va 3. Cac then dan hudng 4 va 7 duoc dung de xdc
dinh nhanh vi tri chinh xé4c cha dé ga trén ban may (khong bat buoc doi véi do ga phay bang
dao phay mat diu). Vi tri ctia dao trudc lic gia cong phai dugc xac dinh bang cit so dao | 1.
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Hinh 14-35. D6 gd phay mdt phdng chéan dé hop.
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14. 36. D6 ga phay hai mat bén ciia hop.

Hai mat bén cua hop dugc phay bang hai dao phay dia gd trén mot truc dao cia mdy
phay nam ngang (hinh 14-36). Chi tiét gia cong 3 dugc dinh vi trén hai phién ty phang |. chét
tru 2 va chdt tram 4. Kep chat chi tiét dugc thuc hién bang hai mo kep doc 1ap 6 va 8. Cix so
dao 7 cé tac dung xac dinh vi tri chinh xdc clia dao bén phai trudc lic gia cong (vi tri cia dao
bén trdi dugc x4c dinh bing bac chin giita hai dao). Then dan hudng 5 bat budc phai c6 dé
dinh vi d6 ga trén ban mdy va tam cua hai then dan huéng phai song song véi huéng chay dao.
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Hinh 14-36. D6 gd phay hai mét bén cuia hop.
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14. 37.D6 ga phay mat dau cua hop.

Phay mat dau cua hop duge thuc hién trén mdy phay ngang bang dao phay mat dau
(hinh 14-37). Chi tiét gia cong 2 dugce dinh vi trén hai phién ty phang 8. 10. chét tru ngan | va
chét tram chéng xoay 4. Kep chat chi tiét bang bulong kep 3 thong qua thanh kep lat duoc 9.
Poi véi truong hop phay mat ddu trén mdy phay ngang thi cac then dan huéng 5 va 6 bat buoc
phai cé dé dinh vi d6 g4 trén ban mdy. Hai then dén huéng dugc lap vao ranh chit T cia ban
mdy song song véi hudng chay dao. Vi tri cia dao trude khi gia cong duge xdc dinh bang cit

so dao7. .
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Hinh 14-37. D6 gd phay mdt dau cua hop.
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14. 38. Do ga phay ranh nhiéu cang gat cuing mot lic.

Hinh 14-38 la d6
ga phay rdnh nhiéu cang
gat cung mot lic trén may
phay ngang bang dao
phay dia. Cac chi tiét gia
cong |1 duge dinh vi trén
hai chot 7 va 10. trong dé
chot tram 10 han ché bac
tv do quay xung quanh
tam chot tru 7. Chot 8
dugc lap vao tdm 5 cua do
ga. Cic chot 10 va 9 dugce
lap vao cdc ranh cua cdc
chi tiét 4 va 6. Kep chat
chi tiét bang dai oc 1
théng qua bac 2 va thanh
truot 3.

14. 39. Do g4
phay mat dau truc rang
con.

Hinh 14-39 la d6
g4 hai vi tri dé phay mat
dau truc rang coOn trén
may phay ngang bang hai
dao phay mat dau. Hai chi
tiét gia cong 7 duoc ga
trén hai khér V 4 va cac
chot ty 5 (han ché bac tu

do tinh tién doc truc chi
tiet). Kep chat chi tiét bang
buléng lat 1 thong qua mo
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Hinh 14-38. D6 gd phay nhiéu cang ciung mét lic.

kep 2 v6i don ganh 3. Khi diéu chinh dao ta chi can xac dinh vi tri chinh xdc cua mot dao nhg
cit so dao 6. Vi ui cua dao thit hai duge xdc dinh bang khoang cach chiéu dai truc gia cong.
D6 ga nay cho phép nang cao nang suat gia cong vi khi hai chi ti€t ¢ vi tri thi nhat dang duoc
gia cong ngudi ta tién hanh gé dat hai chi ti€t khdc & vi tr{ thir hai.

14. 40. Po6 ga phay mat phang trong nhiéu chi tiét cing mot lic.

Hinh 14-40 la d6 g4 phay mat phang bén trong 4 chi tiét dang ciang cling mot lic. Céc
chi tiét 14 duogc dinh vi trén cdc chot ¢6 go 15 va duge chong xoay nho cdc moé kep dang khoi
V. Kep chat chi tiét bang cac mo kep 12 va 16. Luc kep ¢ cac mo kep dugc truyén tir hai
xilanh hoi ép 1 va 11 qua cic chém di dong 3 va 9, cac con lan 5 va 7, cic don ganh 4 va 8,
cac don rit 13 va 17. Khi cdn pistong 2 va chém 3 dich chuyén vé bén phai, con lan 5 xoay
xung quanh truc 6 ngugc chiéu kim dong hé va kéo don ganh 4 cung cac don rut 13 va 17
xuodng dé kep chat chi tiét. Vi tri cua dao phay duoc xac dinh bang ci so dao 10.
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Hinh 14-40. D6 gd phay mdt phéng trong nhiéu chi tiét cung mot luc.
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14. 41. Do ga phay mat
dau ba chi tiét cing mot lic.

Hinh 14-4] la do6 ga
chuyén dung dé phay mat dau ba
chi tiét dang truc cung mot lic
trén mdy phay nam ngang bang
dao phay dia hoac dao phay mat
dau. Ba chi tiét gia cong 2 duge
dinh vi (bang mat tru ngoai)
trong cac 16 cua chi tiét hinh khoi
chit nhat 3 va tdm chan 1. Mat
dau cua phan tru dinh vi cua chi
ti€t gia cong duge ty sat vao mat
bén cua chi tiét hinh khdéi chir
nhat 3. Kep chat chi tiét bang céc
mo kep tuy dong 7. 10 va mo kep
mat bén 4. Mo kep 7 quay xung
quanh chét 8 dé kep chat hai chi
ti€t, con mod kep 10 quay xung
quanh chot 9 dé kep chat chi tiét
con lai. Luc kep chi tiét duogc
truyén tir bulong 5 va dai 6c 6.
Pé thuan tién cho viéc gd dat cac
chi tiét ti€p theo ta quay chi tiét
11 cung v6i cdc mo kep 7 va 10
quanh chot 12.

14. 42. D6 ga phay véi
ga dat chi tiét bang lay dau.

Hinh 14-41. D6 gd phay mdt phang ba chi tiét

Hinh 14-42 la d6 ga phay dung cho truong
hop g4 dat chi tié€t bang phuong phédp lay dau. Chi 1 2

tiét gia cong 2 dugc dinh vi trén bon chot ty diéu @
chinh 3 va phién ty mat dau 1. Kep chat chi tiét

bing hai mo kep 4. Cac chdt ty diéu chinh 3 duge N
sit dung dé gd dat chi tiét theo phuong phdp lay
dau, co nghia la khi can thi di€u chinh cdc chét ty 3
dé mat phang A song song véi day d6 g4 (hoic ban

may).

14. 43. D6 ga phay mat phang day cua

chi tiét dang hop.
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Hinh 14-42. B6 gd phay vdi ga dat chi tiét
bang lay déu.

Trong nhiing truong hgp khi chi tiét dang
hop c6 cdc 16 dong tam véi cdc duong kinh nhu nhau dé¢ phay mat phang A c6 thé st dung dé
ga chuyén dung nhu hinh 14-43. Chi tiét gia cong 2 duoc dinh vi trén truc g4 rong cé go 1.
Nhur vay chi ti€t dugc han ché 4 bac wr do (trén phan tru cha truc ga) va mot bac tu do (dugc
han ché so bo trén phan go cua truc gd). Kep chat chi ti€t duge thuc hién bang hai chét con 3.
Trudce khi chi tiét duge kep chat hai chét con 3 dinh vi lai vi tri cua chi tiét gia cong. Sau khi
chi tiét dugce dinh vi lai ca 6 bac tu do cla chi ti€t dugc han ché. Luc kep cua cac chét con 3
duoc truyén tir hai xilanh hoi ép qua can pistong c6 phan chém 5 va con lan 4. Dé thdo 1ng
chi tiét can pistong phai lii vé phia sau va 10 xo 6 kéo chét con 3 ra.
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Nguyén cong dugc thuc hién trén may phay ngang bang dao phay dia hoac dao phay

mat dau.
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"Hinh 14-43. D6 gd phay mét phdng ddy chi tiét dang hop.
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14. 44. Do ga van
nang diéu chinh dé
phay mat phang nap
hop toc do.

Trong san  xuat
hang loat théng thuong
nguoi ta dung do ga
van nang - diéu chinh
dé gia cong chi tiét co
nhiéu bé mat khic
nhau. Hinh 14 - 44 la
mot vi du vé do ga nay.
Chi tiét gia cong (nap
hop toc do) 10 duoc
dinh vi trén cdc phién
ty ¢6 dinh (hoac chot
ty cé dinh) 7, cit ty mat
dau 15 va cac chot ty
diéu chinh mat bén 9
va 14. Kep chat chi tiét
biang cic mo kep 8 va
12. Luc kep cua mo
kep 8 duogc truyen tir
xilanh dau ép 2. Luc
kep cua mo kep 12
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Hinh 14-44. D6 gd van nang - diéu chinh dé phay mdt phing ddy hép tée do.
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dugc truyén tir xilanh ddu ép 19 qua vit 17, cac tay don 16 va 18 va don rit 11 hay 13. Trong
két cau cia mo kep 12 ¢6 hai don it 11 va 13 1a vi cdc chi tiét gia cong ¢ chiéu dai khic
nhau ( hinh 14-44 cho ta thdy don k@p 13 dé kep chi tiét ¢6 do dai 16n con don rdt 11 dé kgp
chi ti€t cé do dai nho). Diéu chinh géc nghiéng ciia chi tiét gia cong va d€ ga 3 bang dai oc 5
v6i thanh ndi 6 nhd chuyén déng quay tay quay 1. Khi dléu chinh géc nghiéng, d€ g 3 xoay
xung quanh tryc 20.

14. 45. D6 ga quay dé phay ranh dau trén dau truc chir thap.

Hinh 14-45 la d6 g4 quay dé phay ranh dau trén ddu truc chit thap bang dao phay dia.
Nguyeén cong dugc thuc hién trén mdy phay ngang. Hai chi tiét gia cong 3 dugc dinh vi trén
cac khéi V cha hai chi ti€t 2 vd 5 (mbi chi tié€t dugc dinh vi trén ba khoi V), Trudc khi kep
chat, chi ti€t dugc do bang hai thanh 4. Qua trinh kep chat chi ti€t dugc ti€n hanh nhu sau: tay
quay 10 ddy bac 7, vit 8 va chi ti€t 5 vé ban trai réi c6 dinh vi tri clia bac 7 bang chét 9 trong
ranh vudng goc vdi tam bac (ta quay tay quay di mot goc), ti€p theo d6 ta quay tay quay 11,
vit 8 tién 1én dé kep chat chi tiét.
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Hinh 14-45. D6 gd quay dé phay ranh déu trén déu truc chit thap.

~ Sau khi phay ranh xong & dau tryc thi nhat, ta rit chét phan dé 1 ra va quay tay quay 6
di mét géc 90°. Nhur vay tai vi tri méi chét phan do 1 lai lot vao 16 trén chi tiét 2. De phay ranh
d4u trén 4 dau truc chu thap ta phai phan d6 3 lan.
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CHUONG 15. PO GA GIA CONG TREN MAY DOA.

15. 1. Po ga doa lo.

Chi ti€t gia cong 3 ¢6 hinh dang lang tru duogc dinh vi trén hai phién ty dang khoi V 2,
6 va choét ty & mat ddu 1 (hinh 15-1a). Nhu vay chi ti€t da dugce han ché 5 bac tu do. D¢ han
ché bac tu do quay xung quanh tam 16 gia cong, dong thdi dé kep chat chi tiét ta dung mo kep
c6 dang khéi V 4. Khi kep chat chi tiét ta van dai 6c 5 (mo kep 4 s€ kep chat chi ti€t). Khi
thdo long chi tiét ta chi cdn ndi dai 6¢ 5 va xoay sang bén phai, sau do 14t moé kep 4 sang bén
trai. Hinh 15-1b la chi tiét gia cong. Nguyén coéng doa 16 dugc thuc hién trén may doa ngang.
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Hinh 15-1. D6 gd doa 1.
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15. 2. D6 ga doa 10 trén chi tiét dang hop.

Hinh 15- 2 la d6 ga gia cong 16 tir hai dau cua chi tiét dang hop. D6 ga gom: dé€ 1. c4c
phién ty 2. 3. 4, hai truc dimg 5. 12; tdim xoay 11 ma trén dé c6 lap bac 16t 8: vit kep 6 véi
miéng kep 10 thong qua mat dau 9 cua vit kep. Vit 7 cé tdc dung c6 dinh bac 16t 8 trén tam
xoay 1.

Chi tiét gia cong 17 dugc dinh vi trén cac phién ty 3, 4 va choét tru 14. Truc ga 13 duge
gd vao 16 cua hop (16 nay di duoc gia cong trudc) dé cling céc cit chan 15 va 16 xéc dinh vi trf
chinh xdc clia chi tiét. Vi cach g4 nay ta cé thé gia cong hai 16 & hai dau cta hop theo cic
hudng A va B. Nguyén céng duge thuc hién trén mdy doa ngang.
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Hinh 15-2. D6 gd doa 16 trén chi tiét dang hop.
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15. 3. Do ga doa 16 chinh cua goi do diéu chinh.

Hinh 15-3 12 12 d6 gé doa 16 chinh cta g6i d& diéu chinh trén may doa ngang. Chi tiét
gia cong 3 dugc dinh vi trén phién ty 5, chét tru ngén 4 va chdt chéng xoay 7. Nhu vay chi tiét
duoc han ché ca 6 bac tu do. Kep chat chi ti€t dugc thuc hién bang hai mo kep doc lap 6 va 8
(cling c6 thé dung don kep lién dong dé nang cao nang suét gd dat). Bac hai duoc diing dé dan
huéng cho truc dao D. Then din hudng 1 (hai then & hai dau) luén ludn phai ¢é doi véi do ga
doa ciing nhu phén 16n cac d6 ga phay dé xac dinh chinh xdc vi tri cha d6 gd trén ban may.
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Hinh 15-3. D6 gd doa 16 chink ctia géi dd diéu chinh.
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15. 4. D6 ga doa ba 16 géi truc.

Hinh 15-4 la d6 gé doa ba 16 gdi truc clia hop trén mdy doa nam ngang. Chi tiét gia
cong 8 dugce dinh vi trén hai phién ty phang 1,6, ch6t tru 5 va chét tram 2. C4c phién ty va céc
chét tru. chét trdm duoc lap trén than d6 gd 4. Kep chat chi ti€t dugc thuc hién bang don kep
lién dong 7. Dao doa 10 dugc gé trén truc dao 9. Truc dao 9 song song véi hai then dén hudng
3 dudi ddy dd gd. Dé gia cong cac 16 c6 dudng kinh khdc nhau ta phai dich chinh dao 10 doc
theo ranh lap dao trén truc dao.
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Hinh 15-4. P6 gd doa 3 16 géi truc.
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15. 5. Do ga doa 16 mat diu cia hop.

Hinh 15-5 1a d6 gd doa 16 mat dau cta hop trén mdy doa ngang. Chi tiét gia cong |
dugc dinh vj trén hai phién ty phang 6, 8, chét tru 9 va chét trdm chong xoay 7. Kep chat chi
tiét bang bulong 2 thong qua thanh kep 1t dugc 11. Cac then din huéng 5 va 10 c6 tdc dung
xéc dinh vi trf chinh xdc giita truc dao va 16 gia cong. Dao doa 3 dugc lap trén truc dao 4 va ¢
thé dugc diéu chinh dé cat hét luong du gia cong.
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Hinh 15-5. D6 gd doa 16 mat déu ciia hap.
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15. 6. D6 ga doa 16 hop.

Trong san xuat 16n dé gia cong 16 nguoi ta dung d6 gd chuyén dung nhu hinh 15-6. Chi
tiét gia cong 5 (da duoc gia cong mat ddy) duoc dinh vi trén phién ty phang rong 8 va hai chét
7 (mot chét tru ngan va mot chét tram). Kep chat chi tiét bang hai mo6 kep 6 thong qua don
ganh 9 cla co cau kep lién dong. D€ dan huéng cho truc dao doa ta lap bac 4 trong hai 6 bi
con 3 trén goi dd 1. G6i dd 1 duoc lp trén than d6 gd 10. Bac 4 phai ¢6 ranh dé cho ludi dao
doa di qua. Then 2 c6 tdc dung dinh huéng cho truc dao. V6i dé gd nay ta c6 thé doa hai 16
dong tam tir hai ddu. Nguyén cong duoc thuc hién trén mdy doa ngang.
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Hinh 15-6. D6 gd doa 16 hop.
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CHUONG 16. PO GA GIA CONG TREN MAY MAL

Nhin chung d6 g4 gia cong trén mdy mai ciing tuong tr nhu do gd gia cong trén may
tién, do do khi thiét k& d6 ga gia cong trén mdy mai ta c6 thé tham khéo cic d6 ga gia cong’
trén may tién (chuong 12). Dudi day ching ta chi nghién citu hai d6 g gia cong trén may mai
tron va may mai phang.

16. 1. Do ga mai l6.

Chi ti€t gia cong 2 dugc dinh vi trén hai khéi V 1 (hinh 16-1) va mat dau duogc ty vao
khoi V. Kep chat chi tiét bang chau kep 4. Chau kep 4 ¢6 mat kep phéng c6 tdc dung han ché

bac tu do xoay xung quanh tam 16 gia cong. DS gd dugc lap véi truc chinh cita mdy nho dudi
con 5 (dudi con 5 duoc lap chat v6i mam quay 3).
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Hinh 16-1. B¢ gd mai 16 .
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16. 2. P6 ga mai mat phang,

Hinh 16-2 14 d6 g4 mai mat phang cua chi tiét hinh thudc géc trén mdy mai phang. Chi
ti€t gia cong 1 dugc dinh vi trén hai khéi V 3 & hai ddu va phién ty mat ddu 2. Kep chat chi tiét
bing hai banh léch tam 4 & hai ddu. D& d6 g4 5 duoc ché tao tir thép dé kep chat trén ban tir
clia may mai phang. Cin nhé rang hai khéi V 3 dé dinh vi chi tiét dang thuéc géc thuc chat 1a
hai chi ti€t dang kh6i V 16i c6 géc bang 90°. Cic khéi V nay duge ga trén cdc chi tiét tao géc
nghiéng 15" so véi mit phing nim ngang. o

] Chi Hét gio cong 5
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Hinh 16-2. D6 gd mai mdt phdng.
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16. 3. D6 ga mai dudi tru cia truc rang con.

Hinh 16-3 1a truc g chuyén diing d€ mai duéi tru cda truc rang con. Chi tiét gia cong
4 duge dinh vi trén ba vién bi 2 cach déu nhau 120°. Cac vién bi 2 nay tiép xic voi ranh rang
theo vong tron chia clia banh rang. Vi ba vién bi dat cidch nhau 120 cho nén s6 rang cta banh
rang phai chia hét cho 3. Ba vién bi dugc gd trén than truc gd 1 va dugc giit bang cic 16 x0 14 5
(dé cho bi khong bj roi ra ngoai khi chua gé chi ti€t gia cong). Thén truc ga 1 c¢6 phéan duoi
con dé 1ap vao 16 con cha truc chinh mdy mai. Miii tam 1én 3 & phia bén phai c6 tac dung vira
dinh vi vira kep chat chi tiét gia cong.

Nguyén céng dugc thuc hién trén mdy mai tron ngoai. V&i cach gd chi ti€t nhu vay ta co
thé mai dugc ca mat dau cta banh rang va dam bao dugc do vuéng géc gitta mat dau va tam
truc rang.

Hinh 16-3. D6 gd mai dudi try cta truc rang con.
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CHUONG 17. PO GA GIA CONG TREN MAY CHUOT.

Bang phuong phap chuét ta ¢ thé gia cong duge nhiéu loai bé mat khdc nhau: mat 1,
ranh then, then hoa, rang tru, rang céon va cdc mat dinh hinh khac. Dudi day ching ta s€
nghién cttu mot s6 loai d6 gd chudt dién hinh.

17. 1. Do ga chuét 16 va chuét 16 then hoa.
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Hinh 17-1. P6 gd 16 (a) va chudt [6 then hoa (b).

Néu mat dau cua chi ti€t dugc gia
cong hodc khong vuong géc véi tam 16 thi
né phai cé kha nang tu lua (tu dinh tam)
theo tam ctia dao chuot. Pé dat duoc yéu
cau do6 nguoi ta thiét k€ d6 ga ¢6 mat cau
tr lua (hinh 17-2). K&t cau cua dé ga goém:
tdm bich 1 ¢6 mat cau 16m, chi tiét 2 véi
mat cau 161 ¢6 kha nang tu lua va bac dém
3 dugc kep chat véi chi ti€t 2 bang céc vit
5. Chi ti€t 2 duge kep chat véi tdm bich 1
bang céc 16 xo 14 (phang) 4.

P6i véi cac chi tiét dang cang do
ga chuot then hoa c6 phic tap hon (hinh
| 7-3). Chi tiét gia cong (cang) 5 dugc dinh
vi bang mit dau trén phién ty 1 va bang
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Khi chuét 16. ngoai trudng hop
chuot theo toa do, chi tiét gia cong
dugc dinh tam theo phan dan
hudng ctua dao chudt va bang luc
cat chi tiét dugc an chat vao mat
dau ctia mdy. Nhu vay irong
truong hop chuot 16 khong céan co
cau kep chat nhu céc loai d6 gi
khac.

Hinh 17-1 la cdc d6 ga chuot 16
trén may chudt nam ngang khi mat
dau da duoc gia cong. Hinh 17-1a
la do gd chuét 16 tron. Chi tiét-dém

2 dugc ga trén tam bich | cua may..

Hinh 17-1b la d6 ga chuot then hoa
cia banh rang con. Cing nhu
trudng hop trén hinh 17-1a, chi tiét
dém 2 dugc ga trén tam bich | cua
may. O day chi tiét duoc dinh tam
theo mat tru ngoai cua phan dubi
da dugc gia cong vao bac thay déi
3 (bac 3 duoc thay d6i khi duong
kinh chi tiét thay déi).

Hinh 17-2. Dé gd chuét 6 ty lua.



mat 16 trén‘ch(")'t tru ngén‘2. Nhu vay chi ti€t dugc dinh vi 5 bac tu do (phién 7 han ché ba bac
tr do). Chét tru 2 dugc lap trén chi ti€t 3. Chi ti€t 4 1a d€ d6 gava né duoc lap trén tam bich 6

cla may.

Véi két cau cha dé gd nay ta c6 thé chudt ranh then hoa clia nhiéu loai chi tiét dang
cang khac nhau véi cac khoang cach tam gitra hai 16 la nhu nhau.
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Dé gd l6 chuét ranh then.

17. 2. D6 ga chuét ranh
then.

Hinh 17-4 la d6 gd chuot
ranh then. Két cau cua do gd
gom: tdm bich [, bac dan hudng
2. Bac dan huéng 2 duoc gd
tréntam bich | bang chét dinh vi
3 va céac vit kep 4. Chi tiét 5 la
tam can dém thaydéi phu thuéc
vao chiéu sau cua ranh then.
Bac dan hudng 2 co tic dung
dam bao do do61 xung cua dao
chudt theo mat phang ding di
qua tam chi ti€t dong thoi git
cho mat bén cua dao chuot ¢ vi
tri ¢ dinhdor vdr tam chi tiét
trong gua trinh gia cong.
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Khi chuét ranh then trong 18 cén thi bac 2 ciing la bac con c6 ciing do con véi 16 gia
cong va dugc gd nghiéng mot géc sao cho dudng sinh cla né song song vdi mat phang nam
ngang. Khi d6 qué trinh chudt dugc thuc hién nhu chudt ranh thén trén 16 tru.

7 /3___
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Hinh 17-5. D6 gd l6 chudt ranh then trén chi tiét dang
cang dinh vi bang chét trdm 2.

Khi chuét ranh then trén
chi ti€t dang cang ta phai
dinh vi chi tiét ca 6 bac tu
do (hinh 17-5). Chi tiét gia
cong 5 duogc dinh vi trén
mat g& cla bac 1, chét tru
cha bac 1 va chot tram 2
(theo 16 A cua chi tiét gia
cong). Trong trudng hop
nay bac 1 phai duogc gd sao
cho ranh dan huéng 3 (cho
dao chuét) di qua tam chot
tram 2. Vi tri cia bac 1
dugc c6 dinh bang chot 4
va cac vit kep 6.

Theo A

Hinh 17-6 D6 gd l6 chuét ranh then trén chi tiét dang cang dinh vi bang chét ty 7.
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Hinh 17-6 cling la d6 ga chudt ranh then trén chi tiét dang cang. Chi tiét gia cong 3
duoc dinh vi trén phlen ty 4, chdt tru dai 2 va chét ty chéng xoay 7. Chét ty chéng Xoay bang
ren vit 7 dugc lap vao chi tiét 1. Choét tru 2 duogc lap vao dé€ tron 5 (duogce lap trén tam bich 6
ctia mdy). Ciing nhu trudng hop trén hinh 17-5, & day chi tiét dugc dinh vij ca 6 bac tu do.

17. 3. Do ga chudt 16 trén cac chi tiét lon.

Hinh 17-7 12 d6 g4 chu6t 1 trén chi tiét dang hop cé trong luong I6n. Pé ga dugc dinh
tam bang chi ti€t 1. Chi tiét 1 duoc kep chat trén than d6 gd 9 va ca d6 ga dugc ga trén may
chudt nAm ngang. Chi tié€t gia cong 10 dwge dinh tam bang dao chuét va dugc dn chat vao mat
ddu clia bac 2 nho luc cét.
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'Hinh 17-7. D6 gd 16 chubt l6 trén cdc chi tiét lon.

\
|

Pé cong nhan khong pha1 giit chi tiét trude khi chuot ngum ta thi€t k& co cau do chi
tiét 3 v6i hai khoi V & hai dau. Chi tiét 3 duoc gd trén chi ti€t 4, chi ti€t 4 duge ga trén sdu
chot ty tu lua 5 (nhov cac 10 xo 6). Lo x0 6 duoc chon tuong u'ng véi trong luong cha chi tiét gia
cong sao cho tam cta chi tiét gia coong nam xap xi theo tam clia may.

Then 7 cé tac dung glu cho chi tiét 4 khong bi xoay. Tdm chan 8 dugc lap them de
ngan khong cho ph01 roi vao cdc bé mat ti€p xuc cua cic chi tiét 3,4 va 5.

Chy y: trofig tr udng hop chi tiét dang hop chi c6 mat day phéng thi ta thay cac khoi V
bang phlen ty phang rong (hoac bang hai phién ty hep) dé d& chi tiét, con cdc co cau khdc
ciia do g4 ciing tuong tu nhu ¢ hinh 17-7.
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17. 4. D6 ga chuét 16 banh rang.

Trong muc 17. | ching ta da lam quen véi cac phurong dn d6 gd chuot 16 d6i véi trudng
hop mat dau chi tiét da dugce gia cong hoac chua gia cong. Trong trudng hop mat dau chi tiét
chua dugc gia cong ngudi ta c¢é nhiéu phuong an thiét k&€ dau cau tu lua. Hinh 17-2 14 mét
phuong 4n dau cau tu lva. Tuy nhién trong thuc t€ ngudi ta ¢é thé ding dau cdu ty lua véi 1o
xo cuén thay cho 16 xo 1d. Mot trong nhitng két cdu dé duogc thé hién trén hinh 17-8. Chi tiét
gia cong (banh rang) 4 duge ty vao dau cdu tu lva 3 (mat dau cua banh rang chua duge gia
cong). Dau ciu tu lua 3 ¢6 mit cau tua vao tam bich 2 (tdm bich 2 ¢6 mat cau 16m). Lo xo 1
c6 tac dung gil cho dau cdu 3 ty st vao tdm bich 2. Diéu chinh do cang cua 10 xo bang hai dai
dc 6. Dao chudt 5 ¢é nhiém vu dinh tam va thuc hién qua trinh gia cong 16. Nguyén cong duoc
thuc hién trén mdy chuét nam ngang.
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Hinh 17-8. D6 gd vdi dau cdu tu lua 3 chudt 16 banh rang.
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17. 5. Po ga chuét ranh xo:in.

Hinh 17-9 Ia do ga chudt ranh xoan véi chuyén dong quay cudng bic clia chi tiét (hinh
17-9a) hoac cua dao (hinh 17-9b).

Két cau cua do ga trén hinh 17-9a bao gom: than ga i, bac 2 duogc lap trén than ga |,
banh rang con 4 ty trén mat ’déiu cta bac 2 thong qua cdc vién bi 3, bdnh ring con 5 va bdnh
rang tru rang thang 7 dugc lap trén truc 6, banh rang 7 an khdp véi thanh rang 8, banh rang 5
an khop vdi banh rang 4, thanh rang 8 duoc néi vdi truc may thong qua chi tiét 9. Khi chuét
thanh rang 8 v6i banh rang 7,5, 4 1am quay chi ti€t gia cong 10 vdi t6c do géc bang goc
nghiéng cla ranh xoan.
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Hinh 17-9. D6 gd chudt ranh xodn.

Két cau clia do ga trén hinh 17-9b bao gém: thudc chép hinh 1, con lan 2 quay va trugt
theo thudc chép hinh I. thanh rang 3, banh rang 5, thanh rang, banh rang cung chi tiét 4 dich
chuyén theo truc mdy va lam cho dao chudt (lap trén mam cap 6) quay. Trong qua trinh gia
cong chi ti€t 7 khong di chuyén. Géc xodn dugc diéu chinh bang cdch ga thudc 1 véi cac géc

nghiéng khac nhau./.
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CHUONG 18. PO GA GIA CONG BANH RANG.

Quy trinh cong nghé gia cong binh rang
bao gom cdc nguyén cong chinh sau day: tién,
khoan, khoét, chuét, phay, cat rang, nhiét luyén va
cdc nguyén cong gia cong tinh sau nhiét luyén.
Nhu vay d6i véi cac nguyén cong tién, khoan,
khoét, chuot va phay banh rang phuong phap ga dat
ciing twong tu nhu khi gia cong cac chi tiét khéc.
Do d6 trong chuong nay chiing ta chi nghién ciu
mot s6 so do cat rang.

18. 1. P6 ga xoc truc rang tru.

Hinh 18-1 la d6 g4 xoc truc rang tru trén
may xoc. Chi tiét gia cong 2 dugc dinh vi va kep
chat trong 6ng kep dan hdéi 3 vdi dai 6¢ 4. D€ tang
do cing vitng cua chi tiét ngudi ta lap thém chi tiét
ty mat dau 1. '

18. 2. Po ga xoc banh rang tru.

Hinh 18-2 la d6 g4 xoc banh rang
tru trén may xoc. Chi tiét gia cong 6 duoc
dinh vi trén phién ty cé g& 7. Tuy nhién
dinh tam chi tiét lai dugc dam bao bang chi
tiét dé bién dang dan hdéi 1. Khi ta xiét dai
¢ 2 thi 10 xo 4 va bac chit C thay déi nhanh
5 thuc hién viéc dinh tam va kep chat chi
tiét. Pai 6¢ 3 st dilng dé diéu chinh luc kep
chat chi tiét. D6 gd duoc lap trén ban mdy
bang truc con 8. , f
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Hinh 18-1. D6 gd xoc truc ring tru.
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Hinh 18-2. D6 gd xoc bdnh ring tru.



18. 3. b6 ga phay
tinh banh rang tru.

Hinh 18-3 la d6 ga
phay tinh banh rang tru trén
may phay lan rang. Chi tiét
gia cong 6 duoc dinh vi trén
chr tiét | va chi tiét 4. Pac
diém cua do ga nay la ding
chat déo dé dinh tam chi tiét.
Khi ta van bulong 5. chat déo
tam cho 6ng mong 4. bién
dang va dinh tam chi tiét.
Kep chat chi tiét bang dai oc
2 thong qua chi tiét 3.

Khi phay tinh [ugi
dao phay phai nam trong
ranh rang ma ta phay thd @
nguyén cong trudc. Deé dat
dugc diéu nay ta phai dung
chot dau chom cau 7. G4 chi
ti€t nhu sau: dat chi 1iét vao
vi tri, 1at chot 7 1én cho né
ti€p xtc véi hai mat bén cia
ranh rang sau do van bulong
5 dé dinh tam chi tiét va xiét
chat dai 6¢ 2.
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Hinh 18-3. Po gd phay tinh banh rang tru.

18. 4. D6 ga mai 16 va mat dau banh 1
rang con.
= WO\ MO
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Hinh 18-4 1a d6 g4 mai |& banh rang \%/ > - 5
“ . . A . ~ . . M \‘ et < N
con. Chi tiét gia cong 6 dugce dinh vi bang ba 3 )\\L&\\\\\\\ 8
vién bi 5. Ba vién bi 5 dugc gilt bang vong | e [F L
(bt khong bi roi ra ngoai). Kep chat chi tiet — iniatain T 1
bang mo kep 2 khi don rit 4 dich chuyén vé e FEESSE j 1
bén trdi va kéo theo ong 3. Véi cach ga chi f\_\ 2\ g
ti€t nhu vay ta ¢6 the mai mat dau B va 16 WA S
®A. Do mai 16 ®A va mat dau B trong cling S =7 T
n?cf)t lan gd nén do vuong goc gilta mat dau va 4/ <A N
tam 1o duge dam bao. 2222 N NN

Hinh 18-4. Do ga mai 16 va mat ddu

banh rang con.
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18. 5. Do ga lam
sach bavia va lan ép mat
dau cua rang.

Trong thuc té nhiéu
khi khong chi can lam sach
bavia cua rang ma con phai
vé dau rang dé 1ao dicu kién
thuan loi cho viéc an khop
cua banh rang sau nay. Dé
cung lic lam sach bavia va

vé dau rang bang lan ép 3 4 s¢€7
ngudt ta thiét ké do gd /
chuyén dung va duoc lap dat { = -
lrép iy khoap (hinh 18-5). [L% _ 7 //\ .é
Két cau ﬂ\cua’ do ga gom: ban 1 --,_ ?7_74*;’2611\\\\\\\\ \’ : §\\\\\\\\\\]
quay (do ga quay) 1 va truc g o \ I : '
vd vdi dao dang dia cling 3 : E 8/%?
banh rang lan ¢p 1. R
o L 12 __§ //// / L

Do ga quay | ¢c6 dé 9 1 N§ , I
(dugc ga trén ban may - g
khoan). bac 16t 11, chot tru 10— |
0. mam quay |3, vong by 12

va phicn ty 4. Chi uét gia

cong | duoc dinh vi trén
phién v 14 va chol uu 10.
Kep chat chi tiét duoe thuc
hién bing dai ¢ 3 thong qua
bac chi C thdo nhanh 2.

Truc gi 8 c6 duoi con dé lap vao 16
truc chinh cua may khoan. O phia dudi
cua truc ga ¢o lap duo dang dia 4. banh
rang lan ép 6 va banh rang dan 7.

Banh rang lan ¢p 6 thuc hién viéc
vé dau rang (bang lan ép) con dao dang
dia 4 lam sach bavia cua rang. Banh rang 6
nhé ra mot doan so vai mat dau cua dao 4.
Poan nhd ra duoc diéu chinh bang tam
dém 5. Banh rang cha dong 7 thuc hién
viec (ruyén chuyven dong cho banh rang
oig cong |. Banh rang 6 va 7 dugce ché tao
w thép hop kim 18 XI'T ¢6 tham than va
nhiét luyén dat do cung HRC 58 + 62. Hai
banh rang nay c¢o cung modun va cung s6
rang nhung duong kinh ngoai cua bdnh
rang 6 16n hon duong kinh ngoai ctia bianh
rang 7 mot luong la 0.4 modun.
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Hinh 18-5. Do gd lam sc_zch bavia va lan ép mat dau cia
banh rang.

Hinh 18-6. Do ga lam sach bavia va o¢ dau rans
béng true vt dung cu.



Bé day cua rang theo dudng kinh khoi xuat cia banh rang lan ép 6 16n hon bé day cha
rang ciing theo dudng kinh khéi xuat cua banh chu dong 712 0,5 < 0.7 mm.

Dao dang dia 4 dugc ché tao tir thép XBI', géc trude cua dao ¢ gia tri am va bang
-3 +4", géc sau bang 3 + 4°.

Chi tiét gia cong 1 an khép véi banh rang chit dong 7 va duoc quay nhd banh 7. Dao
dang dia 4 ti€p xdc v4i mat dau cua banh rang va lam sach bavia, con banh rang lan ép 6 ¢6
dudng kinh 16n hon duding kinh ctia banh chu dong 7 nén ¢6 thé lan ép dai rang cia banh rang
gia cong 1. Thoi gian gia cong mot banh rang la 25 + 30giay.

Pé nang cao nang suit lam sach bavia va vé dau rang nguoi ta thay phan truc gd véi
dao dang dia bang mot diia dang truc vit (hinh 18-6), con d6 gd ciing nhu d6 gé trén hinh 18-5.
Tuy nhién dé ga trong trudng hop nay dugc lap trén ban may phay lan rang va truc vit dugc
lap trén truc dao. Truc vit 1 an khdp véi banh rang gia cong 3 truyén chuyén dong cho banh
rang gia cong nay. '

Chiéu cao an khdp giira truc vit dung cu 1 va banh rang gia cong 3 ¢6 thé diéu chinh
duoc., do d6 viéc lam sach bavia va vé dau rang duoc thuc hién mot cach deé dang.

18. 6. Truc ga gia cong tinh truc rang con rang cong.

Dé gia cong truc rang con rang cong ngudi ta sir dung do ga chuyén dung
(hinh 18-7). Chi ti€t gia cong | dugc dinh vi theo cdc mat tru 9, 11 va mat dau 12 trong ong
kep dan héi 6. Khi don rdt 7 dugce rit vé bén phai phan ddu 4 cua 6ng kep dan hoi dinh tam chi
i€t va kep chat chi tié1 & phan tru 11 dong thoi kéo chi tiét ty sat mat dau 12. Sau d6 phan giita
5clia 6ng kep dan hoi dinh tam va kep chat chi ti€t & phan tru 9. Ong kep dan héi 6 ¢6 hai
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Hinh 18-7. Do gd gia cong tinh truc rdng con rang cong.
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phan con véi cdc géc con khac nhau. Phan 4 co6 géc con 15", con phan 5 ¢6 gbe con 7. Gée
con o phan 4 16n hon géc ¢on ¢ phan 5, nhd do ma phan tru 11 cua chi tiét duoc kep chat truée
phan tru 9 cua chi tiét.

Chi tiét 3 vai chot chom cau 2 duge diung dé xdc dinh vi tri chinh xdc cuia chi tiét khi
dua dao vad cét tinh banh rang. Sau khi banh ring duoc kep chat thi chi ti€t 3 duoc lay ra.
Thdo do6 ga ra khoi truc chinh ciua may ducge thuc hién nho vit 8.

Diéu kién dé cho d6 ga 1am viéc 6n dinh 1a kich thudc cdc mat chuan (phan 9 va phin
[ 1) dao dong trong khoang 0,02 + 0,025 mm. O ranh 10 cta 6ng kep dan hoi ngudi ta rai mot
|6p cao su dau dé chong ban cho dé ga.

18. 7. D6 ga gia cong tinh banh rang con rang cong.

Hinh 18-8 1a d6 gd cat rang tinh ctia banh rang cén rang cong. Chi tiét gia cong | dugc
dinh vi trén phién tv 2 va cac 1o xo dia 8. Phién ty 2 dugce kep chat vao than 3 cua do ga. Truc
9 dugc nodi véi don rut 5 va vai xilanh dau ép ¢ phia sau truc chinh cua mdy. Khi don rit 5
dugc rat vé bén phai. cdc 16 xo dia 8 bi bién dang va nhu vay bdnh rang gia cong | duge dinh
tam va kep chat. Chot 7 ¢6 tac dung gilt cho cdc 10 xo dia khong bi xoay khi lam viec. Dé
chéng xoay truc 9 ngudi ta lap chét 4.

Puong kinh ngoai ctia 10 xo dia nho hon duong kinh 16 cua banh rang trong khoang
0.1 + 0.125 mm. D6 mon cho phép cua 16 xo dia la 0,35 mm.

Choét ty chom cau 6 cé tac dung xdc dinh vi tri chinh xdc ctia dao (ludi dao phai nam
trong ranh rang) khi cat tinh va né dugc thdo ra sau khi chi tiét dugce kep chat.
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Hinh 18-8. D6 ga gia cong tinh banh rang con rang cong.
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O ranh 10 cua 16 X0 ngudi ta rai mot 16p cao su dau dé chong bui ban cho do ga.

Do ga nay cho phép nan cao do chinh xdc gia cong rang 1én 25 - 30% <o véi truc od
cung.

18. 8. P6 ga mai rang tru theo phuong phap bao hinh.

Mai banh rang tru theo phuong phdp bao hinh théng thudng duoc thuc hién wén may
Maar . Day la mdy mai banh rang tru bang hai banh d4 mai hinh dia. Hat banh dd mai nay
dugce gd nghiéng mot géc sao cho hai mat ngoai cua hai banh dd mai tao thanh mét rang cua
thanh rang tuong tuong an khép vai banh rang gia cong. Goéc nghiéng cua cic banh da mai
duoc gitt ¢6 dinh trong qua trinh gia cong va thudng bang 15 " hodc 0" (trong trudng hop mat
ngoai cla banh d4 mai hinh c6n va géc con 1a 15%). Duéi day ching ta sé nghién ciu mot s¢
truc ga dé mai banh rang tru rang thang trén may mai loai Maar

A-A 3

Hinh 18-9. D6 gd mai rdng tru theo phuong phdp bao hinh.

Hinh 18-9a la truc g4 con 1 véi bac con xé ranh 2 dé¢ dinh tam va kep chat chi tict 3.
Truc ga | dugc nhiét luyén va mai véi do con 1: 20. Bac con ) cung dugc nhiét luyén va mai.
Truc g4 nay dugc su dung dé mai cdc banh ring ¢6 dudng kinh 16 16n.

Hinh 18-9b la truc g4 tru 1 dé mai cac banh rang nho. Kep chat cdc banh rang bang dai
oc 2.

Hinh 18-9¢ [a truc gd con

4 P 1 dé ga bdnh rang 2 ¢6 chiéu dai
may ¢ 16n. Bd con cua truc gi la

— 3 1:1000. Céc truc ga tren hinh 18-9

duoc ga trén mdy bang har mii

\ tam. Chuyén dong quay lac lu va

A chuyén dong quay phan do dugc

/77////// thuc hién nho cdi cap toc cod nodi

\

cling gitta truc ga va truc chinh cua
8 dau phan d6 cua may.

Hinh 18-10 la do ga mai
hai banh riang cung lic. Két cau
clia d6 gd gom: truc ga con I. bac
) con 2 duoc ga chat 1én truc ga con
Hinh 18-10. D6 ga mai hai bdnh rdan gtru cung mét luc 1. Hai banh rang gia cong 4 v 5

theo phuong phap bao hinh.

1
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Hinh 18-11. D6 gd mai rang bdnh réng co dé dai phan

tru lon.

dugc kep chat bang hai dai
oc 3 & hai dau.

Hinh 18-11 la truc
gd dé mai banh rang c6 ring
O hai dau va phan tru dai ¢
gilta cung véi 16 c6 dudng
kinh khac nhau. Két cau cua
do6 ga gom: Truc gé 1, bac 16t
2 o dau phai. Chi tiét gia
cong duoc dinh vi trén phan
tru ¢ dau trai cla truc ga va
bac 16t 2 & dau phai. Ngoai ra -
chi ti€t gia c6ng con dugc ty
vao mat go cua truc géa theo
mat chuan C. Kep chat chi
tiet dugc thuc hién bang dai
oc 3.

18. 9. P6 g4 mai rang tru theo phuong phap dinh hinh.

Dé mai banh rang tru trén cdc mdy lam viéc theo phuong phéap dinh hinh ngudi ta sit
dung cac loai truc ga congxon va cac loai truc ga chong tam hai dau.

Hinh 18-12 la d6 gd / ac ga) mai banh réang tru ¢6 dudng kinh tu 50 = 250 mm dugc

N

chong tam hai dau. K&t c&u cuz 48 g4 gom. mém quay 1, chét 2, c4i cap i6c 3 va truc gd 4.
Kich thudc ctia truc gé phu thudc vao dudng kinh, chiéu dai rang va dudng kinh cua 16 bdnh

rang 5.
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Hinh 18-12. 6 gd mai -dng tru th2o phuong phdp dinh hinh.
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_ Kh} tméjt ké truc ga de mal rang {heo phuong phap dinh hinh can phai dam bao khodng
cach L nho nhat tir banh rang dén mat dau cia truc chinh (hinh 18-13) dé cho tam chan cua d4
mai khong cham vao truc chinh cua may.

Kich thuéc L nho nhat d6i véi mdy MC3 model 586 dugc xdc dinh theo bang 18-1.

Bang 18-1.
Puong kinh khoi xuat cua banh rang (mm) Kich thudc L. mm)
25-50 230
50-175 205
75~ 100 85
100 - 120 170 -
1 120 - 140 150 -
' 140 - 150 145 ;
150 - 170 135 |
>170 : 105 :
vd
o

11
D

Hinh 18-13. So dé xdc dinh kich thudc L tic banh rang Hinh 18-14. Truc gda vdi hai mui tam lon
dén true chinh.

D6i vai nhitng bdnh rang ¢6 may o ma chiéu dai may o ciing |6n ngudi ta dung truc g voi hai
mii tam I6n hai dau (hinh 18-14). Hai miii tam nay vira c6 tic dung dinh vi via kep chat. cho
nén khong cén cap toc dé truyén chuyén dong quay phan do. Phuong phéap ga truc gd Ién mdy
dugc thuc hién bang hai cach: ga congxon hoac chéng tam hai dau./.



CHUONG 19. PO GA KIEM TRA.

19. 1. Do ga kieém tra do dong tam cuia cic mat tru truc rang.

Hinh 19-1 la d6 g4 kiém tra do déng tam clia cdc mat tru ngoai A va C v6i mat 16 B
cua truc rang tru. Chi tiét kiém tra (truc rang) 5 dugc dinh vi trén hai khoi V 1 va 6. Mat dau
dugc ty vao chi ti€t 3. Can do 4 c6 mot dau ty vao mat 16, con dau kia d& diu do ciia déng hé
50 7. Xoay chi ti€t 5 mdi vong s& xac dinh duoc do déng tam clia cdc bé mat A. C. B.
DE& d6 g 2 dugc dat trén ban mdp phang. '

'
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Hinh 19-1. D6 gd kiém tra d¢ dong tém cua cdc mat tru truc rang.
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19. 2. D6 ga kiém tra do dong tam cua cac 16 trén hop.

Hinh 19-2 la d6 gé kiém tra do déng tam giita hai 16 ®180A va D350A trén chi tiét
dang hop. Chi tiet kiem tra 6 dugc dinh vi trén phién ty 4 va trén chot wu | (ba chot tru nay
dong vai tro nhu moét chét tru 16n véi duong kinh ®©350). Truc 2 duge gé chinh 1am cua do gd
nho gid d& 3. Pé xac dinh do déng tam giita 16 ¢6 dudng kinh ®180A va 16 cé dudng kinh
®350A ta chi viéc xoay truc 2 (truc 2 mang dong ho so 5) mot vong. Do léch ctia kim dong hé
chinh1a d6 khong dong tam phai tim.

6 e 7
5 | G
Z {1/4 S
71
e /
= g.’ e
7 - ] | ) 1 ﬁﬁ ) LN
J——— / -— ) \\
3 / N
S
g. . .
2 7 |
> , )
Chi tiet kiem tra
! M, 3
5 |
P3504 | l- %

Hinh 19-2. D6 gd kiém tra do dong tam ciia cdc 16 trén hop.

19. 3. D6 ga kiém tra do song song ciia hai 16-cang.

-

Hinh 19-3 [a d6 g kiém tra do song song clia hai 16 cang theo hdl perdng'ndm ngang
va thang dimg.

Chi tiét kiém tra 6 dugc gé trén chot 2, chot 2 duoc ¢é dinh trén thﬁJ I hoac dat trén
hai khéi V & hai ddu. Léng truc kiém 3 vao 16 thit hai cla cang. Dung tay quay cang cho dén
khi truc ki€ém 3 cham vao cit ty 7. (quanh cang quanh chét 2). Hiéu s6 cua hai dong ho so 4 va
5 o hai vi ti T va II 1a do khong song song cua hai 16 cang. Muon xic dinh khoang cach gitta
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hai 16 ta do khoang cach giita chét dinh vi 2 va truc kiém tra 3 roi trir di (hodc cong thém vao)
ban kinh ctia chét dinh vi va truc kiém tra.

A-A

Hinh 18-3. D6 gd kiém tra dé song song cta hai I cang.

19. 4. Bo ga kiem tra do dao mat dau va do dao hudng kinh.

Hinh 19-4 13 d6 g4 kiém tra d6 dao mat dau va do dao huéng kinh cta chi tiét trén
cling mot 1dn gd. Chi tiét kiém tra 1 duoc gd trén truc ga con 2 va duoc kep chat bang dai 6¢ 7
thong qua bac dém 6. Cac dong ho so 4 va 5 duge ga trén chi tiét 3. Khi kikém tra ta quay chi
tiét 1 mot vong, hai dong hé so s€ cho biét d6 dao mat dau (déng ho so 5) va do dao hudng
kinh (dong ho so 4). '

)
4
a0 Car2 o
'tcyu'f @ o
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Hinh 19-4. D6 gd kiém tra dé ddo mdt ddu va dé ddo hudng kinh.

A
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CHUONG 20. NHUNG YEU CAU VE KY THUAT
VA AN TOAN CUA PO GA.

20. 1. Nhirng yéu cau veé ky thuat cua do ga.
20. 1. 1. Nhitng yéu cdu chung.

Tat ca cac do gd phai duoc ché tao véi day du cdc yéu cau k¥ thuat ghi trén ban vé
thiét ké. |

Ciéc chi tiét tir gang diic hoac thép dic vé cau tric, tinh chat co ly, hinh diang bé ngoai
va cdc chi tiéu khdc phai dugc dam bao theo nhimg quy dinh riéng trong céc tiéu chuan clia
nha nudc. Céc chi tiét tiéu chudn nhu vong bi, tay quay, phu tung néi ong, vit dau v...v phai
dwoc chon hoac ché tao theo tiéu chuan va theo yéu cdu k¥ thuat cia nha mdy cung cap dé ga.
Cac bulong, vit, dai 6c va cac chi ti€t khac phai sach s€, khong ¢6 bavia, vét xudc va phai duogc
kiém tra bing céc calip c6 do chinh xdc cap 3. Tat ca cdc chi tiét cua d6 gd khong duoc cd
canh sac.

Cac kich thudce tu do cua do6 ga c6 dung sai nhu sau:

- Céc kich thudc nhan duge bang phuong phdop cat hoi hoac cai bang kéo ¢6 d4 chinh
xdc cap 9

- Céc kich thudc cua két cau han va cla céc chi tiét sau gia cong tinh ¢6 do chinh xac
cap 7.

- Tat ca cac kich thudc tu do khac cé do chinh xéc cap S.

Do khong dong tam cua cac 16, do khéng doi xing cta cdc ranh c6 dung sai bang 1/2
dung sai khoang cach cac 16 hoac cac ranh. D6 c6n va do6 6van cua mat tron ngoai, mat tron
trong bang dung sai cua dudng kinh cdc bé mat do.

Cac d6 ga tién va mai can c6 phan doi trong dé cho do gd dugc can bang khi quay.
Phan déi trong dugc can bang véi chi tiét gia cong.

20. 1. 2. Yéu cdu doi voi than do gd.

Tat ca cac than d6 gd phai duoc G dé khir ing sudt. D6i v6i cac than d6 gd c6 két cau
han thi qua trinh han phéi dugc tuan theo nhiing quy tac vé han dé dam bao chét lugng. Nhin
bé ngoai, cdc dudong han khorg duge cé cac vét nut, cac xi han, cdc bot khi va cdc khuyét tat
khéc. Dung sai cac kich thude tigt dién dudng han cho phép dudi 2 mm.

2G.1. 3. Yéu cau doi véi lo xo.

Trén cac ban v& id xo ducc ghi (at ca cac yéu cau ky thuat khi ché tao va tha nghiém
Nhin chung cac 1o xo déu c6 chiéu xoan phai. Trong trudng hgp cén 10 xo xoan trdi thi trén
bar v& phii ghi chi "1d xo xodn trai". Nhin bé ngoai 16 xo khong dugc cd vét nut, vét xudc,
bavia, do cong khong déu v...v. ( hai ddu 10 xo (trén chiéu dai khodng 2/4 vong x0an) phai
dugc cai phing tao bé mat vuong géc véi dudng tam 1o xo.

20. 1. 4. Kiém tra dé ga.

Daéi véi mot do ga da hoan chinh can duge kiém tra tat ci cdc kich thudc chuan (céc
kich thudc cha cdc chi tiét dinh vi), khoang cach tam cac bac dan, kich thudc cia co ciu kep
chat va kha ning dua chi tiét gia cong vao ldc kep chat va rit chi t€i gia cong ra khi théo long
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Can phai kiém tra ché do 1ap ghép ctia cic chi tiét, dac biét 1a cdc chi tiét thay doi cua do ga.
Ngoai ra, cling can kiém tra kha nang di truot cua cdc chi ti€t di dong trén do gd.

- Dé€ kiém tra cac yéu cdu ky thuat va kich thudc cua dé ga can cé cdc loai thudc cap.
truc gd. ke ga va cdc dong ho so.

20.1.5. Son do ga.

Sau khi d6 ga da duoc kiém tra tat ca cdc bé mat khong gia cong phai ducgce son dau.
Mau son c6 thé duoc chon tily y: xanh, vang, ghi. Trudc khi son cdc dudng han hoac cic bé
mat dic phai duoc lam sach bui cét, bavia, dau rot, dau ngét v...v. Lép son duoc xem nhu
kho hoan toan néu ta ditng ngdén tay dn vao bé mat son ma khong gay vét lin.

Cac chi tiét nhu tay quay, chi tiét khoa, bulong , dai 6¢ dugc nhudém ldy mau bang
phuong phap hda.

20. 1. 6. Péng nhdn mdc do gd.

D6 g phai duoc déng nhin méc cha noi ché tao. Nhan mac d6 ga phai chi 16: thing,
nam ché tao. Bé mat dé déng nhan miac phai duge gia cong véi do bong cép 4.

Trong trudng hop d6 gd dugc ché tao hang loat thi cac do6 ga phai dugc danh so theo
thi tu (A, B,C,D...).

20. 1. 7. Chuyén giao dé ga dé sit dung.

Trudc khi chuyén giao dé ga cho ngudi sir dung, d6 gd duoc bao quan trong phan
xuong dung cu hodc trong kho riéng ctia nha mdy va duogc dat trong hom bang goc hoac dat
truc ti€p trén céc gid dd bang go.

Tat ca nhiing bé mat khong duoc son phai duge phi mot i6p dau hoac m& chong gi.

D6 ga phai duge bao quéan cin than trong qud trinh van chuyén dén noi sir dung. Khi
d6 g4 chuyén dén noi st dung thi ngudi tiép nhan phai ki€ém tra bang cach nhin bé ngoai dé
gd. Do g dugc ban giao phai ¢6 chi dan keém theo.

Chi tiét gia cong dau tién trén do ga dugc chuyén vé phong kiém tra chat luong san
pham (phong OTK) dé dinh gid két qua. Chi sau khi phong OTK ¢6 y kién thuan vé chat
luong do ga thi d6 gd mai dugc dua vao su dung chinh thitc.

20. 2. Nhirng yéu cau vé an toan cua do ga.
20. 2. 1. Nhitng véu cdu chung.
- Nhiig chi tiét ngoai cia do ga khong dugc ¢6 cac canh sac.

- Céc chi ti€t cua d6 gd vuot ra ngoai pham vi ban may khong duoc anh hudng dén
hoat dong cua may.

- Khi gé cédc do gd véi thay doi diéu chinh trén mdy thi sau méi lan thay déi diéu chinh
dé ga khong dugce lam xé dich vi tri cia do ga.

- Céc do gé phai dugce can bang tinh va can bang dong.
- Khi lap céc 1o xo nén trén d6 ga phai c6 truc gd hoac dng bac chuyén dung.

- K&t cau cua do gd phai cho phép dé dang don sach phoi hoac dung dich tron nguoi
trong qua trinh gia cong.

- D6 gé phdi dam bao an toan khi gé va thdo chi ti€t, dam bao cho chi tiét khong roi tu
do xudéng do dinh vi.
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- D6 gd ¢6 trong luong 16n (16n hon 16 kG) khi ga trén may phar dung cac thict bi
nang ha thich hop.

- D6i v6i do gé co khi héa (co khi héa co cdu kep chat) thi khe hg I6n nhat dé ga dat
chi tiét gia cong phai nho hon 5 mm dé tranh cho ban tay ngudi cong nhan khong bi ket (khi
gd dat chi tiét gia cong ).

20. 2. 2. Yéu can déi voi do ga co khi.
- Luc kep chat chi tiét phai duge tinh véi hé s6 an toan t6i thiéu k = 2.5
- Céc tay quay kep chat khong duge anh huong dén hoat dong clia may.

- D6i véi cac co cdu kep chit bang ren vit thi dai 6¢c nén ¢6 do cao 16n dé dung cdc clé
hoac mo 1ét thao tac khi kep chat chi tiét gia cong.

20. 2. 3. Yéu cdu doi véi co cdu diéu khién do ga.
- P6 gd phai ¢6 cii chan dé tw dong ham ¢o cdu dich chuyén clia d6 ga.

- Chiéu cao tr nén nha tGi co cdu diéu khién cla d6 gd nam trong khoang
1000 - 1600 mm khi nguoi cong nhan lam viéc v6i tu thé ding va 600 - 1200 mm kh1 nguoi
cong nhan 1am viéc véi tu thé ngoi.

- Can ¢6 bang ghi "Hudng dan sir dung" co cdu diéu khién ctia d6 gd.
20. 2. 4. Yéu cau déi vai do ga hoi ép, ddu ép.

- D6 g4 hoi ép. ddu ép phai dam bao an toan khi kep chat ciing nhu khi théo 1éng chi
tiét gia cong.

- D6 g4 hoi ép. dau ép phai dugc trang bi co cau bao vé hoi ép va dau ép tranh bui ban,
giam dp hoac tang ap dot ngot.

- - D6 ga hai ép, dau ép phai duoc trang bi cg cau kiém tra dp sudt cta hoi ép va dau
ép.

- P4u ra cla cac 6ng dan hoi ép va dau ép phai dugc son mau do. Co cdu diéu khién
dugc son mau khac d¢ dé phan biét,. Ngoai ra trén cdc 6ng dan hoi ép va dau ép phai dugc
danh dau chiéu chuyén dong cua hoi ép va dau ép.

Khong cho phép c6 do vong cua ong dan hot €p va dau ép tai vi tri han noi. Ban kinh
nho nhat cia do vong cho phép déi véi 6ng thép bang 3d, con déi véi dng dong hoac nhom
bang 2d (d la dudng kinh 6ng).

- Khong cho phép phoi va bui ban tir 6ng hoi ép ban vao cong nhan khi mo hoac déng
nguon.

20.2.5. Yéu cau doi voi do ga dién nr.
- Téc do 16n nhit cua mam cap dién tir phai nho hon 500m/phut.
- b6 ga dién tir khong cho phép dugc tham nudc.

_ Khi lam viéc khong c6 dung dich tron nguoi thi nhiét do be mat d6 gd dien tir khong
dugc vuot qua nhiét do moéi trudng xung quanh.
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20.2.6. Yéu cdu doi véi truyén dién va thiéi bidién ciia d6 gd.

- So d6 dién phai doc 1ap dai véi bat ky co cau nao khéc.

- Céc phan din dién phai duoc cich ly hodc phai duoc che day bang nap bao vé.
- Can ¢6 tin hiéu riéng cho co cau diéu khién.

- Dong co dién, cdc nat diéu khién va cic cdu giao déng md phai duge dat tai noi an
toan va thuan tién.

20. 2. 7. Yéu cau vé tranh nhiém dién ciia do ga.

- Céc chi tiét bang kim loai clia d6 g4 phai duoc noi day ti€p dat dé tranh bi nhiém
dién.

- Cac thiét bi dién phai co cau tu dong ngat dién khi dot ngot mat dién va sau mot thoi
gian lai dot ngot co dién.

20. 2. 8. Yéu cau vé chiéu sang cho do ga khi lam viéc.

Khi d6 ga lam viéc cac bo phan cua d6 gd dac biét la cac bé mat lam viéc phai dugc
chiéu sang. Cong suat chiéu sang phai dugc chon theo tiéu chudn vé an toan dién.

20. 2. 9. Yéu cdu vé an toan khi van chuyén, ldp rdp, sita chita va bdo qudn.
- Két cau cua do ga phai an toan khi cat gii trong kho va van chuyén.

- Pau cac bulong hoac céc vit khong duge nho 1én khoi dai 6c qud dai (khoang nho ra
|6n nhat 12 bang dudng kinh phéan ren). D€ tranh cho cac dai 6¢ tu thdo 1ong céan c6 thém cac
dai 6c phong long ¢ dau cac vit hoac bulong.

- Khéng dugc sua chita d6 ga khi may dang lam viéc.
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KET LUAN.

Dé thuc hién mot nguyén cong nao dé ta cé thé sit dung nhiéu loai do ga khéc nhau.
Céac do ga nay khac nhau ¢ phuong phap dinh vi va kep chat; mic do co khi héa va cac chét ty
phu, mam quay, cac bac thay cham, thay nhanh, cit so dao, then dan huéng v...v. Cac d6 ga
khdc nhau s€ cho nang sudt va hiéu qua kinh t€ khac nhau.

Méi dang san xuat thich tng vdi mot loai d6 ga nhét dinh. Vi du, trong san xuat don
chi€c va hang loat nho dé ga duge st dung ¢6 hiéu qua 12 d6 gd van nang - 1ap ghép; trong
diéu kién san xudt ma ching loai chi tiét thay déi lién tuc thi dé ga duoc sir dung c6 hiéu qua
lai 12 d6 gd van nang - diéu chinh hay d6 gd gia cong nhém. Trong san xuat hang loat 16n va
hang khéi phuong an tot nhat 1a dung d6 ga chuyén dung véi cdc miic do co khi hda va tu
dong hoa khdc nhau. D6 gd co khi hda va tu dong héa cho phép dat nang suat va hiéu qua kinh
té cao.

Tuy nhién trong san xuat hang loat nho va hang loat vira lai khong cho phép sir dung
tat ca do gd chuyén dung & tat ca cac nguyén cong. Piéu nay duogc giai thich nhu sau: trong
ché tao mdy doi tugng san xuét thudng duge thay doi dé ddp ing yéu ciu nang cao nang suat
cla mdy (trong dé c6 cdc chi ti€t duge ché tao), dam bao co khi héa va tu dong hda qud trinh
san xudt. Chinh vi vay ma d6 gé ciing phai dugc thay doi cho phu hop véi diéu kién san xuat
moil.

Mot trong nhiing nhiém vu quan trong cta ché tao may la thiét k& va ché tao cac do gé
van nang - diéu chinh véi cdc co cau diéu chinh thay déi. Cdc d6 gd loai nay cho phép chi
can thay déi va diéu chinh mot s6 chi tiét 1a ta da ¢6 d6 gd moi thich dng vdi chi tiét gia cong
¢6 hinh dang khac. '

Trong san xuat tu dong do ga tu dong héa ¢6 mot y nghia quan trong. N6 ndng cao
nang suat, san lugng san pham, gidm nhe diéu kién lam viéc cla cong nhan.

Viéc chon loai d6 g dé gia cong phai dugc thuc hién mot cach dong bo, két hop nhiéu
yéu 16 c6 lién quan vdi nhau, cu thé 1a: két cdu clia d6 gd duogc chon dua theo dang san xuat,
san lugng hang nam cua chi tiét gia cong, do chinh xac kich thude va hinh ddngcua chi tiét gia
cong, kha nang gia cong trén mot d6 g tit ca cdc chi tiét v6i viéc diéu chinh thay déi it nhat,
kha nang sir dung cdc mdy hién c6 & cac xi nghiép va hiéu qua kinh t€ mang lai.
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MUC LUC.

Loi no6i dau

Chuong 1 - Phan loai do ga.

l. 1. D6 ga chuyén dung

[.2. D6 ga van nang - lap ghép

[.3. Do gé théo - lap

I.4. Do ga van nang - diéu chinh

1. 5. Do g van nang : :

CHUONG 2 - CAC CHI TIET CUA PO GA

CHUONG 3 - PINH VI BANG CAC CHOT TY
CHUONG 4 - CAC CO CAU KEP CHAT

CHUONG § - CAC CO CAU: DAN HUGNG, SO DAO VA PHAN PO
CHUONG 6 - TINH LUC KEP VA CO CAU KEP
CHUONG 7 - TINH TOAN CAC SAI SO

7. 1. Sai s6 gd dat

7.2. Sai s6 chuan

7. 3. Sai s6 kep chat

7. 4. Cac vi du tinh sai 6 kep chat

7.5. Sai 56 dé gé

7. 6. T\nhSalsochetancﬂu)phep\cldatyeU(xulkythuatcua(k)ga
CHUONG 8 - MOT SO CO CAU PINH VI VA KEP CHAT THONG DUNG
CHUONG 9 - CO CAU CHEP HINH TREN MAY PHAY.
CHUONG 10 - THIET KE PO GA.

CHUONG 11 - HIEU QUA KINH TE CUA PO GA.
CHUONG 12 - PO GA GIA CONG TREN MAY TIEN.
CHUONG 13 - PO GA GIA CONG TREN MAY KHOAN.
CHUONG 14 - PO GA GIA CONG TREN MAY PHAY.
CHUONG 15 - DO GA GIA CONG TREN MAY DOA.
CHUONG 16 - PO GA GIA CONG TREN MAY MAL
CHUONG 17 - PO GA GIA CONG TREN MAY CHUOT.
CHUONG 18 - PO GA GIA CONG BANH RANG.
CHUONG 19 - DO GA KIEM TRA.

CHUONG 20 - NHUNG YEU CAU VE KY THAT VA AN TOAN CUA PO GA

KET KUAN
TAI LIEU TAM KHAO.
MUC LUC

196

Trang
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16
18
25
28

35
35
37
42
46
48
49

57
60
62
65
79
122
156
161
164
170
177
180
184
183
196



SO TAY B0 GA VA ATLAS PO GA

Tdc gia: PGS. Ts. tran van dich

Chiu trach nhiém xuat ban : PGS. TS To Pang Hai.
Bién tap va stta ché ban | | Nguyén Thi Dieu Thiy
Trinh bay va ché buan ; Nguyén Hoa Binh

Vé bia : | Huong Lan

V¢ hinh : ' PhamVan Tudc

Nha xudt ban Khoa hoc va Ky thuat
Ha Nér 2000

In 1500 cudn, khé 19 x 27cm. Tai Xi nghiép in 19 -8, s6 3 dudng Nguyén Phong Sic,
Nghia - Tan - Cdu Gidy - Ha Néi. _ .
m. 08 | ’ kd v by
Gidy phép s6 oA 8 846"-4%:5 do Cuc xuét ban cép ngay 4-10 - 2000
" KHKT - 2000
In xong va nop luu chiéu thang 12 nam 2000.










Thu Vien DHKTCN-TN

N RAAU AV MR

MTK06001636

= B
/
[ | LW
704/
TH
PHI
6
g
\
06!
Gia : 30.000d



	LỜI NÓI ĐẦU
	CHƯƠNG 1
	1.1. ĐỒ GÁ CHUYÊN DÙNG
	1.2. ĐỒ GÁ VẠN NĂNG - LẮP GHÉP
	1.3. ĐỒ GÁ THÁO LẮP
	1.4. ĐỒ GÁ VẠN NĂNG - ĐIỀU CHỈNH
	1.5. ĐỒ GÁ VẠN NĂNG
	CHƯƠNG 2
	CHƯƠNG 3
	CHƯƠNG 4
	CHƯƠNG 5
	CHƯƠNG 6
	CHƯƠNG 7
	7.1. SAI SỐ GÁ ĐẶT
	7.2. SAI SỐ CHUẨN
	7.3. SAI SỐ KẸP CHẶT
	7.4. CÁC VÍ DỤ SAI SỐ KẸP CHẶT
	7.5. SAI SỐ ĐỒ GÁ
	7.6. TÍNH SAI SỐ CHẾ TẠO CHO PHÉP VÀ ĐẶT YÊU CẦU KỸ THUẬT CỦA ĐỒ GÁ
	CHƯƠNG 8
	CHƯƠNG 9
	CHƯƠNG 10
	CHƯƠNG 11
	CHƯƠNG 12
	CHƯƠNG 13
	CHƯƠNG 14
	CHƯƠNG 15
	CHƯƠNG 16
	CHƯƠNG 17
	CHƯƠNG 18
	CHƯƠNG 19
	CHƯƠNG 20
	KẾT LUẬN
	TÀI LIỆU THAM KHẢO
	Untitled

