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PHAM PINH DIEU — NINH PUC TON

BAI TAP DUNG SAI

Theo gido trinh Co sé Dung sai
va Do ludng trong ché tao may

NHA XUAT BAN PAI HOC VASTRUNG HOC CHUYEN NGHIEP
HA NOI — 1974






LOI NOI PAU

Cudn « Bai tap Dung Sai» bao gém nhiing dang bai tap méu
va nhirng dé bai tap dién hinh nhim muc dich vian dung nhiing
phdn ly thuyét da hoc trong giao tirinh Co sé& Dung sai va Do
luong trong ché tao may (Nha xuidl ban Bai hoc va Trung hoc
chuyén nghiép xuat bdn, Ha ngi — 1970). Bdy ciing chinh la
nhitng van dé khi tinh dé chinh xdc hinh hoc ctia chi tiét may vd
may thuéng gip. Sach nay cha yéu diang cho hoc sinh Bai hoc eac
nganh Co khi trong céng viéc thiét ké dé an mén hoc, dé an (8t
nghiép. Nhirng nguédi lam céng tac thiét ké va ché tao co khi
ciing ¢6 thé tham khdo. Tuy nhién cudn sach nay viét theo gido
trinh Co s& Dung sai va Do luéng ki thuat trong ché tao may
nén con co nhitng vin dé thugc linh wvwec thiét ké do chinh xdc
hinh hoc chi tiét chua dugc dé cap téi. Mat khac do khuén kho
cuon sach c6 han nén co nhitng phdn dugc bd qua nhuw thiét ké
calip kiém tra cac chi tiét ren, then hoa va vé do ludrng.

Nhitng y§ kién gép cho cudn sach nay xin gui vé Nha
xu@t ban Bai hoc va trung hoc chuyén nghiép hoiic B6 mén may
chinh xac truwong Bai hoc Bach khoa Ha noi.

CAC TAC GIA






Chuong 1

CAC KHAI NIEM CO BAN VE DUNG SAI
KiCH THUOC VA LAP GHEP

1. Kich thweée sai lech va dung sai

Kbi nghién ciru qué trinh gia céng tao thanh kich
thuée chi tiét ta thay kich thwdce 14 mét dai luwong bi&n
d3i ngau nhién. Vi vay d& ddm bio tinh ddi lAn chirc
nang chi ti€t thi cac kich thwéc dnh hudong d€n chuc
ning lam viéc cta chi ti€t phai nim trong mot pham vi
cho phép nao do. T4t nhién pham vi d6 phai duoc gioi
han béi hai kich thuoec.

— Kich thwoéce gioi han trén: d,,,..
— Kich thudéce gidi han dwdi: d,;,.

Nhir vay dung sai kich thuoc chi tiét dwoe tinh theo

cong thirc:
0 = dmax - dmin'

Sai léch cia cac kich thwoce gioi han (d,,,, dg;,) so
v&i kich thuée danh nghia (dy) goi 14 sai léch giéi ban:

Sai léch gi6i han trén : BO = d,,, — dy.

Sai léch gioi han duéi: HO = dy;, — dg.



2. Lap ghep
Bic tinh cha l4p ghép dwoc xac dinb bé&i hiéu sd
kich thwoe 16 (d,) va kich thwée truc (dg). N€u hiéu s8
d6 duwong thi trong l4p ghép c6 d6 hé —A.

N&u hiéu s8 d6 am thi trong lap ghép c6 dé doi — H.
Nhwng d& phii hop véi tinh toan thi d¢ doi (H) dwoc
tinh sao cho gia tri dwong. Tic la:

H=dB_dA

Twong ng véi cac kich thwéce giéi han cha 16 va
truc, c6 do ho hoidc do doi giGi han.

— D&i veildp long :

D6 holon nbdt @ A, = dpmay — 9Bmin
Pé héd nho nhit Amin
Dung sai d6 hd 8,
— B6ivéi ldp chdt :

D6 déilon nhdt H_,, = dgnex — damin

D6 doi nho nhdt  H,,, = dg,in — Aamax

Dung sai d¢ déi 0y = Hpe, — H,;, =064 + 85
— B6i véi ldp trung gian :

Do hd 1én nhdt A, = dyn. — dpois

B¢ doi 1o6n nhit : H oy = dgmax — damin
Dungsaicialdp ghép: 8, = A, + Hy,, =08,+6p

dAmin - dBmax
Amax - Arnin = 6A + (SB

I

3. Soo 40 phan bé dung sal cua lip ghép.

Mudn thanh 1ap so A6 phan b8 khodng dung sai kich
thuéde 1dp ghép trudce h&t phai xac dinh vi tri cla kich
thwde danh nghia. Sau d6 phén bd céc sai léech kich
thuéce so voi kich thuwdc danb nghia.
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Vi du: Trén hinh T=1"¢K1"din dudong 0 — 0 twong
Wng v&i vi tri kich thwée danh nghia dy = 16 mm.

Mm |
+120
Ry
6a
_ 0 0
‘ & d
E - 60 = )
S
" bs
| ~180 I
Hinh 1-1

BO, = + 120um

. BOg = — 60um
Sai léch kich thuéce iruc: HOp = — 180um

Sai léch kich thuéce 18

Dua vdo so d6 phAn b8 dung sai nhwr hinh 1-1 ta dé
dang xac dinh dwoc dic tinh Jip ghép
— 16,120 — 15,820 = 0,3 mm = 300um
= 18,000 — 15,940 = 0,06mm = 60um
Do — Dy = 300 — 60 == 240um

> B
[

o
>
I

Bai top

Vé&i cac kich thuwéde danh nghia va céc sai léch gioi han
kich thuwédc 18 va truc cho trong bai tAp ttr1— 5::

— L4p so d5 phan b8 khoang dung sai kich thuwéc
clia lip ghép.



— Xé4c dinh céc kich thuoc gioi han chi tigt,
— Xac dinh dic tinh (d6 h& hodc do doi gioi han)
va dung sai cfia lap ghép.

BO, = +20um (BOg= 0

. @ 30
! S0 mm HO, = 4+ 7 pm HOg= — 9pm
. D70 A }

> - ; HO, = —30pum | HOp = —20 pm

3. ® 20mm ;BOA=+6““‘ }BOB: 0
HO, = —17pym |(HOp— —14pum

4. ©130mm | 50a = +40um  (BOp =0
HO, = Opm HOp = —27 ym

5. ¢ 100mm ;BOA = +35um } BOg = +85pum

HO, = 0 HOp = 460 pm
— Vi cac s8 liédu da cho trong cac bai {4p 6.10 lap
so d6 phan bd khoang dung sai kich thuoc lap ghép va -
xac dinh cac sai léch gi&i han kich thuoec.
6. dy = 18mm; d, = 70um; A,;, = 0;
8, = 6g = 35um; HO, =0
7. dy =40mm; 6y = 100pm; H_ ,, = 110 pm ;
8, = 0 = 50pum, HO, = 0
8. dy = 30mm; 6, = 105pum; A, = 25um;
8, = 60um, 8 = 45um, BOy = 0.
9. dy = 100mm, 6y = 170mm; H_,, = 160pm ;
8, = 70pm, 8 = 100 um, HO, = 0.
10. dy =200 mm; 6y = 739um; H_, = 60um;
0, = 45pm, 6 = 30um, HO, =0



Chuong 2

DUNG SAI KiCH THUOC VA LAP GHEP
CUA MO! GHEP HiNH TRU TRON

§2-1. AP DUNG LY THUYET XAC SUAT TRONG
PHAM VI BOI LAN CH(’C NANG CHI TIET

1. Luat phan bé kich thwée va Wmn bo

Kich thuwde cua loat chi tiét ch& tao trong cung mot
ditu kién nhw nhau la khac nhau, Su kbac nhau do la
do Anh hudng cia cic sai s xuiit hién trong qua trinh
gia cong. Cac sai s6 d6 cé tinh ngdu nhién. Chinh vi thg
ma kich thwdc mang dic tinh ngdu nhién, hay kich
thude la mét dai lwong ngau nhién.

Ap dung ly thuy&t x4c suft trong viéc nghién citu
dai lwrong ngiu nhién kich thwdc nguedi ta tim thiy
rdng :

Loat chi tiét cung loai, gia cong trong cung mét diéu
kién (cung mot phuong phap cong nghé) thi sw phin bd
kich thwée cla loat thudng tuan theo quy luat phan b
chuin cua xac suit (quy luat Gauss).



N&u kich thuéc clia loat phan bd theo quy luat chudn
thi xac sufit xufit hién kich thwéc trong mot khoang
(X; + X,) ndo do la P(x; = X,), duoc tinh nhw sau:

X2

P(xl —_ XZ) = J.ydx. (2-1)

X1

y — mat do xac xullt, dwoc tinh theo cong thire

y = oV 2m
X — sai léch cna cac kich thuace (d;) so voi kich thwéde
Vé mat hinh hoc ma xét thi xdc su#t do chinh bing
gia tri dién tich bao gém giira dudng cong mat d¢ xac
sufit va truc hoanh trong khoawng (x; + x,) — Dién tich
phédn gach trén hinh 2-1.

*9

=
_éy o|lx, I, z
dis

Hinh 2-1
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Véi bi#n s8 z == — thi:

o
2
Z9 —1
1
Py nx)=—— | € 2 dz 2-2
(Xl 0 XZ) .V o I ( )
z3
Py, « xg) = @ (zp) — ¥ (zy) (2-3)
Ngudi ta thwong dung bang gia tri ham
z ;2
® (z) = 1/21_ J.e 2 dz @& tinb tich phén theo bilu thite
o)
(2-2). 0

Qua tinh toan nguwoi ta rit ra k&t ludn sau:

N&u sai s§ gia cong kich thudce cha loat chi tiét tuan
theo quy luat phan bd chufn, thi hiiu h&t kich thwoc
cia loat chi ti&t gia c6ng déu nim trong khodng 6o
(tor X, = —3 0 dén x, = +30).

Khi do, dé& ddm bdo tinh d6i lan chirc ning chi tict
thi dung sai theo diéu kién cong nghé nén chon biig
hoédc lon hon 6o.

3 Vidu 1:Gia cong mot loat truc gom 2000 chi€c, voi

yéu cdu kich thuwéce 1a ¢140 ig:g;;. Tinh 83 lugng chi tiét

truc c6 kich thudc ndim trong gidi han — 20 dén 4 20 va
x4c dinh gi4 tri bing s® cla cac gi¢i han d6. Biét rang
sai s§ gia cong cua loal tuan theo quy luat phan bd
chulin.

Gidi: Theo diéu kién diu bai thi xdc suft xufit hién
kich thwdce coé sai léch ndim trong khoang tir — 2¢ dén
+ 20 duoc tinh theo cong thie (2-3):

P(— 20+ +25) < (D(Zz) _ (D(Zl)

11



Véi

X —20 X + 20
dlm——l-z-—z_—-—z;ZZ: 2 =+2
g ag (4 g

thi:
P(_ 20 — 4 20) = 20(9)

Theo bang 2-1 ta xac dinh dwoc 29 (2) =0,9545. Vay
xac sudl xufit hién kich thudc chi tiét co sai léch ndm
trong gioi han — 20 d€n + 20 la 959 (biéu thi bing
dién tich mién gach trén hinh 2-2).

Hinh 2-2

Vai loat truc 2000 chi€c thi sd luwong truc co6 kich
thwde ndm trong khoang (— 20 —+— 4+ 20) la:
95 x 2000
100
O dav dung sai () theo diéu kién cong nghé chon
bing 60 nén

— 1900 chiéc

12



Gia tri bidng s8 cua cac gidi han x; = — 20 va x, =
= 4 20 la:
27

112—2(1:—2._6—:_9““1

x2=+26=+2.%=+9um

Vi du 2. Cho mot loat truc ¢ 1()+g g“;’g, xac dinh sbd

lwong truc (theo phén trdm) sao cho khi lip chung voi
bat ky 10 nao trong loat bac co kich thudce @4042°%% déu
cho ta lap ghép co do déi.

Gidi: Nhin so d6 phan b8 dung sai (hinh 2-3a) ta thiy
ring :

— Chi nhitng chi ti&t truc c¢é kich thwée niim trong
khoaung 40,027—40,035mm méi théa min diéu kién di
néu. —_

N&u kich thwée loat truc phan b theo quy luat chuén
va trung tAm phan bd trung voi trung tAm dung sai thi,
s§ lwong truc trong khoang do dwoc tinh nhu sau:

Kich thwdc trung binh cta loat truc la

o _ Gt iy _ 40,035 + 40,018
b= 2 - 2

dyp = 40,0260 mm

Sai léch binh phwong trung binh cua loal kich

thuwoe truc:
o= 1 _283um
0. 6

Sai léch x; va x, cla cac kich thwoc 40,027mm va
40,035mm so v&i kich thwéc trung binh (dy) la:

x; = 40,027 — 40,0265 = + 0,0000 mm
X, == 40,035 — 40,0265 = + 0,0085 mm

13



Bién s8 z twong ttng voi x; va x, 1a

_X_l___ +(),5 _ 0.17
A= og3 T
=% E8S _ 300
i o83 T
M)
+35
+27 — 53{ 1265
5 - +18
<}
3
tl
~ )
|
o
VV,
/
7
dy=40mm My=265 ’+0,5 +8,5 x
dtb .
b)



The'() C.éng thitc 2-3 thi xac suft xu#it hién chi ti€t
truc i;) kich thirec nfim {rong vang X;—+X, (hinh 2-3b)14:
(Xl ‘.'—XZ) = (D(ZZ) - (D(Z]_) == (D (3;00) T (D(D,17)
Px, +— x,) = 0,4311,

S8 lwong chi ti€t truc théa min didu kién da cho

trong vi du 14 439%.
Bai tap

Vé&i diga kién sai s ngau nhién tuan theo quy luat
phan bd chudn, xac dinh s§ lwong chi tiét (theo phan
tram) cé sai léch kich lhwoe ndm trong gioi han + «
va xac dinh gia tri gioi han d6 theo Micromet vo1 cac
kich thwéde cho trong bai tap 1+ 3.

+0106

1 @ 200 40,03
- + 0,045
2. (), 22()+0,,040
3. ® 60 +9:02

Voi cac kich thuoce cho trong bai tAp 4-6 xdc dinh
s6 lwgng truc dé lap voi bAt ky chi ti€t 16 nao trong
loat déu tao nén lap ghép c6 do doi. Con trong bai tap
7-9 thi Xac dinh s8 luong chi ti€t 16 dé lip voi bit kv
truc nao trong loat déu tao nén lidp ghép c6d d6 ho.
Bi€t s§ lwong chi tiét trong loat la 1000 chiéc.

4. Kich thuéc truc @ 140 To03 kich thwoc 16 ® 140+%04

10506

5. - ® 200 .05 —  0200+%04
6. - O 60305  — O 60400

15



e el

. B & 300‘

. |
8. Bad n T0:020 _ ¢ 40
¢ 40 + 0,003
@ 100]
i T ® 100,023
& va do doi

2. Tinh xac sudt xust hien do h.
trong lﬁp gheP trung giam.

Ly thuy€t xac suét di chi ra rdng: tong cua ha
mot so daij lwong ngau nbién doc lap cliug la m(}
lvgng ngiu nhién va goi Ja dai lugng ngau nhién
Néu cac dai lwong ngau nhien thanh p]lan phdn ho
quy luat chuan thi dai luvong 1y au nhién torw cua cy
cling tuan theo quy luat phan bd chudn. Sal léch
phuong trung binh cua dai lwong ngau nhién tong ¢
tinh theo cojg thirc sau:

11
— 2
os- |/ Do

1i—1

: |

. { @;—3Sai léch binh phuong trung binh cha cée
' lwong ngau nhién thanh phan,

Ap.dung ddi voi lap ghép hinh try trop thi do hé
va do doi (H) 1a nhirng dai lwgngy ngau nhién tonU
hai dai lwong ngin nhién la kich thuge |G (d,) va
thede truc (dg). Néu kich thuoc 15 vy truc tuan |
quy luat phan bd chuin thi d¢ hé vy 49 doj cling
theo quy luat phall bd chuin vol Sal 160[1 bink ph‘
trung binh: 1
|

\

O(AH) = V o} + o}

o,, ag— Sai léch binh phwong trung binh ¢y

lo
thuoe 16 va true. #



Au 3. Gid thit sai s8 kich thwece true va 18 la ngau

va tuian theo quy luat phan b& chulin co6 truig
yhén bo frang voi trung [Am dung sal.

‘inh xac sufit (theo phin Iriim) nhan duge lap ghép
|

~doi ctia m&i ghép truc ¢ 40 Lo

L

vai 18 @ J0--00:27

Tim gia tri gidi han caa ddo ho va do doi uwng voi
phian b3 xac su#t cltia chung.

¢ : Mudn giai baj toan nay ta phii thanh lap duong
phan bo do hd va do doi cha 1ap ghép di cho. Do
[a duong cong phan.hd clhia dai lwgng ngau nhién
cua hai dai lwong ngau nhién doc lap (kich thuéc
kich thwoe truc). Sai léch binbh phuong trung binh
ai lrong ngdu nhién 16ng¢ (do hé hoiic do doi)
tinh theo cong thue (2-4).

T (a0 TV 0} + of i oy e
c’x} I y 4
5 27 v |
o, = —2 = = J4,Dum s
‘ 6 s s
) P BT 5

S 7 _ .
— B ot 983
R G B 0\3%
y = V i,a

9 832 = 95,3 um

n phan b$ dd hé va do doi cna lap ghép da
1:
H 0.3 =318 ~ 32um.

“G(A-H) =

ng tAm phan bd cua do hy —-do doi sé la didm
rarng voi gia tri dé hé& hoiic do doi nhan dwoc khi
hu'o*c 15 va kich thudce truc co xac suil lon nhéat
thwdc wng voi trung tam dung sai) lap voi nhau,

17



Véi truce : kich thuoe co xac su#t lon nbit la
dg,, = 40,0265 mm

Vé&i 16 ¢ kich thuoe co xac suit lon nhidt la:

d,, = 40,0135 mm (hinh 2-4a)
A +35
‘1’27 ’265
‘135 +18
1
R
S
“ﬁ a)
| !
| 19
%
~16 0 43 06 T x
H* } A
-35 -29 =13 o5 T
b)
Hinh 2-4

‘Nhu vay lap ghép tao thanh hdi cac kich thwoe doé la
1ap c6 do doi. Gia tri do doi H = 40,0265 — 40,0135 =
= 0,013 mm, ;

18



Trung tam phan B8 Uag voi dim d6 doi H = 13 um
tire 1a 1rng véi diém X' = — 13 trén truc X’ (*) (hinh
2-4b),

Goe X' twong wng voi diém x, = + 13. Nhu vay
mién bao gom twr x, d€n x, (mi&n gach & trén d6 thi)
biéu thi xic suft xuit hién doé d6i va duoc tinh nhu sau :

P(xl ~" Xa) T 05 + ®(z,) (voi z, = g 13 = 245)

y 5,3
= 0,0 4+ ®(2,45)
]’(xl C X)) = 00,9929

Xac suat nhan duoc lap ghép c6 do doi ctia mi ghép
di cho 1a 99,39

Mién phan bd do hé va do déi 1a 6o tirc la mién tir
x; = — 16 d€n x5 = 4 16. Gia tri gioi han cia d6 ho
va d¢ doi (tinh theo toa d¢ X') \rng voi mién phan bd
do la:

Np,. =334+ (—13)= 16—13=+4 3 pm
H’ =X+ (—13)=—16 — 13 = — 29 pm.

max

Bai tap

Gia thiét sai s kich thude truc va 16 14 ngiu nhién,
tuan theo quy ludt phan b3 chuin cé trung tam phén b3
tring voi trung tam dung sai. Xac dinh xac sufit xudt
hién 14p ghép co dd doi di veoi kiku 14p cho trong bai
tdp 10 va xac su#t xuéit hi¢n lédp ghép co d0 ho dbi voi
kiéu lap cho trong bai tap 11 va 12,

(*) Truc X Dbiéu thj gia tri 46 hé va @6 déi. PO hé lay gia
trj duong con d6 doi ldy gia tri am. Tai g8c cua truc X thi
d6 h& vh 46 déi bing khéng.

19



10. Kich thwée truc @070 kich thuoc 16 @60+

:._0102 y
11. Kich thudc truc ®140 ©* 2, kich thude 18 $140+%°%
12. Kich thuéc truc ®200 70" kich thwoe 15 $200+%4

3. Sw dich chuyén trung tam phan bé

Khi khdo sat sy phian b8 kich thwec cia loat chi tit
gia cong ta th3y riing: sy dich chuy#n trung tdm phan
b8 so voi trung tAm dung sai la do Anh hwéng cla sai
s8 hé thdng. PO dich chuyén dé duoc xac dinh bing dai

lugng « g (hinh 2 -5) va duoc tinh theo cdng thirc
0 ;
a = dy,— (dy + 0) (2-5)
*9

{ -SE p—x
3y
des _

1, 6/ L d/2 -

ot A P
Hinh 2-35

20



A — toa d6 trung tAm dung sai tinh tir kich thwéc danh
nghia.

o« —h¢ 80 phan b3 twong ddi. a ¢6 gia tri dwong khi
trung tam phéan bd dich chuyé&n vé phia sai léch
duong va nguoc lai ¢é gia tri am khi dich chuydn
vé phia sai l¢ch am.

Vi du #. Loat chi tiét 16 c6 kich thuedc danh nghia la
dyg = 130 mm. Kich thwéc cua loat phan bd theo quy luét
Gauss voi diac trung o = 30 um.

Do yéu cidu thigt ké&, gia tri 8 cdn phai nhé hon mién
phan bd 6o va cho phép s6 chi ti€t cé kich thuoc vuot
ra kh(”)i'gi(’ri han dung sai la 5%. Ph€ phim cla loat la
loai ph€ pham co6 thé stra dwoc *.

— Xac dinh dung sai va sai léch néu nhw phan bo dung
sai ddi xwng ddi voi kich thwée danh nghia.

— Xac dinh do dich chuyén trung tAm cén thiét dé co thé
chinhan duoc nhitng chi it ph& pham c6 thé stra duoc.

Giai. Vi la chi tiét bao nén ph& pham co thé sira duoge
la nhirng kich thuwéce nho hond,,;,. Do do trung tam phan
b3 phaidich chuyén vé phia sai léch am (hinh 2-6). Theo
digu kién diu bai thi xac sult xuit hién chi tiét dat yéu
ciu la 959%. Theo hinh 2-6 thi:

Py, xp) = P (22) — P (2))
= 0,95

Biét ® (z,) = 0,5 nén

* __ P&ivoi loai chi tiét bao thi ph& pham sa dwoc Ia nhiing
chi tiét c¢ kich thwée (d;) nho hon kich thwoce giéi han nhé
nhit: d; <dp;,- Nguwee lai 40i voi loai chi tiét bi bao thi lon
hon kich thwoc gioi han 1on nbhit: d; > dyp,,

21



Mi&n x; -:- X, phai n&m hoan toan trong mién dung sal,
do do:
0= 1% + | X

*9

% L
0 T 361, X
d,, =130mm
,..‘
6 =
Hinh 2-6

X,, ap duwoc tinh nhu sau

® (z,) = 0,5 iy =3
Xz = 3(’
(D (Zl) — 0,45 Zl _— 1,65
Xl _ 1,650'
Vay :
8= |a | +1Xx3]|=1600 + 30 = 4,650

= 4,60 < 30 ~ 140 um.

N&u dung sai phan bd ddi xwng doi véi kich thwoc
danh nghia thi sai léch gi¢i han cta kich thwdce 1a

BO =+ 70 um
HO = — 70 um

Kich thwoc ché lao loat chi ti€t nay la 1204-0,07
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@ aich chuyen uwung tain cau unncy dwge xac dinh theo
so d6 hinh 2-6. B9 dich chuyén dé chinh bing gia tri
tuyét doi ciua toa dé x; (didm twong 1tng voi trung tam
dung sai).

| X, 4+ X5 | - — 1,650 + 30 _
| xg | =220 = | — | = 0,675¢
2 l 2
| X3 | = 20,25 um

Trung tAm phan b& cin phai dich chuyén vé phia sai
léch am mot lwong la

-

= 20,20 um

1o | o

Bai tap
Nac dinh d6 dich chuyén cho phép cla trung tim phan
bo cac loai kich thuoc cho trong bai tap 13 « 15.

Véi do dich chuyén trung tdm cho phép Ay xiac dinh
sai léch va dung sai cua cac kich thuéec.

13. Loat kich thuwoc truc co:
dy =80 mm; BO =0; o = 10 pm.
Cho phép xac sufit ph& phim c6 thé sira duoce la 39%.
14. Loat kich thwoc 16 ¢o;
dy =90 mm ; o = 6 um.

Cho phép xac sufit ph& phdm co thé siva chivta duoc
la 29%. Khoang dung sai c¢Zn phai phan bd nhu thé nao
dé& khi l14p né véi truc 50,0, cho ta lap ghép co do hé
nho nhalt A, = 30 pm.

15. Loat kich thudc 1co:

ly = 100mm; BO, = —HO, =



Xac xuit ph& phadm cho phép la 1% trong d6 Xac
suZt ph& phiim khong th¢ sira dwoc khong qua 1% . Bit
1 la kich thudce bao.

§2-2. CHON KIEU LAP TIEU CHUAN CHO
MOI GHEP HINH TRU TRONXN

Theo tiéu chufin Nha nudce Viet nam (TCVN-63) cac
kiéu lip tiéu chudn (lp co ban) chia thanh § nhown :

— Nhoém lép 16ng gém céac kiéu: L1, 1.2, L3, L4, [.5, LG.

— Nhom lap chit gom cac kidu: C1, C2, C, C.J, G5, C6.

— Nhom lép trung gian gédm cac kiew:T1, 12, T3, T4.

Theo yéu ciu thwe (€ thiét k&, ché tao va sir dung ma
& mbi cap chinh xac chi quv dinh mét s kiéu lap nhitt
dinh (xem TCVN 20-62).

Chon kiéu lip tiéu chudn cho mdi ghép hinh tru tron
dwoe ti€n hanh theo hai phucnog phiép:

— Chon dwa vao kich nghiém st dung lap ghép.

— Chon dua vao tinh toan dic tinh véu cdu cua moi
ghép.

}. Chon kitu lap long tieu ehuln

Tinh toan dé chon kién lip long tiéu chuiin cho mdi
gheép phaidya vaodo hd can thiét ma no yéu clu. Trong
trrong hop cac & trugt trong may thi do hé can thiét
chinh la 46 ho t6t nhét (A,,,) co ké d&n 4nh hudng cla
nham bé mit, tirc la bing:

Amh _ 2(R?:.ﬂ'. + H'ZB)

— R, R,y — chiéu cao trung binh cda nham trén
bé mét 16 va truc.
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— Ay, — DO hé wng vol troeong hop 6 lam vide voi
hiéu su#t 16t nhat. N6 duoc xac dinh {rénco
s& ¥ thuy&t thiv dong hoc cia diu trong
o truot.

{Ma d2 '
4 TI Il d l 1012 (2_6)

bl 7183600 p 1 +d
N — s6 vong quay cua true frong mot phut — vg/ph,
d — kich thu&c danh nghta cda lap ghép 6 — em.

p — dp sudt trung binh tac dung 1én &:
I)

. d
P — phu &t cha 6 -— N

A

— N/m*

p':.

1 — chi®u dai lip cia mdi ghép 6 — cm
M — B¢ nbdt tuyét ddi cia diu & nhiét @ khi 6 1am
viée — Ns/m-.
Khi da tinh toan duwoc gia trj do hd cdn thidt v6i thi
dura vao cac bAng tiéu chuin chon mot kiéu lEp 10ng
fieu chuin c¢6 dd hd pha hop. Nghia la d6 bd trung

binh A, = Bmas j Bmin cua lap ghép do6 bing hoic
gin bing gia tri do ho cén thiét,
Ap =8 — 2(Ry0 + Byp) (2-7)

LAp ghép da chon cédn phai thoa min diéu kién
ma sat wot trong 8. D& ddm bado didu kién dé6 phai
kiém ira theo b&i ddng thic sau:

hoin > 2(By - Ryp) (2-8)
h — khe ho nhd nhidt ciia chém diu.
h_ . — dwoc xac dinh theo cong thuc:

bmin _ Mnd- | 1 ) 1012 (2_())
183600 p 14+ d Ay, + 2(13,, + R,p)
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A — d6 hé gioi han lon nhit cha kiéu 1ip da chon.
N&u bt dfng thirc (2-9) khong thdéa miin thi ta phal
chon mot kidu l&p khac c6 do hé gioi han 1on nhét
(A,...) nhd hon so voi 14p ghép da chon.
Vi du 5. Chon kibu l&p l6ng tiéu chuin (theo TCVN)
cho mdi ghép truc réto clia dong co dién dong bo voi
0 d& n6, theo nhirng diéu kién sau:

d = 65 mm n= 750vg/ph
| = 100 mm P = 5000 N

|

Boi tron bing didu céong nghiép 30; do nhin b& mit 6
la V7, b& mat truc la V8.

Gidi. Ap su#t trung binh
P 2000

p=— = 10*N/m?*
1 10 < 6,5 -

p = 77 X 10*N/m?

Gia tri do hé 18t nhat dwoce xac dinh theo cong thuc
(2-6):
Alnh =
= 121um

4 % 0,027 x 750 x 6,52 10

12 _

(Gia tri d6 nhot M dwoc xdc dinh theo bang 2-2
n = 0.027 Ns/m?).
Lwong cancir dé chon kidu lap 1a A, — 2 (R,, + R,p).
Theo bang 2.3 ta xac dinh duoec:
R,, =63um, R =32um
Do do:

Ay — 2(B,4 4+ Ryp) = 121 — 2(6,3 4 3,2) = 102 um
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’ : " . e A
Dwra vao bang tiéu chuin {a chon duoc ki€u lap @ 65 T4

c6 d0 hé trung binh théa man déng thuac (2-7).

Alb —_— Ama\ j')_ Am[n — 6:) "+:) 13!) — 1()” ulm

o=

D¢ didm bao diéu kién ma sat wot ta ki€m tra theo
bit dlng thire (2-3).
Theo cong thire (2-9) ta tinh dwoc:

B _W027 X 750 X 6,5° 10
min 183600 x 77 x 10t 10 + 6,5
X : — 10" = 23,8 pm

135 4 2(6,3 4 3,2
}]m;n — 23,8 Hm \(; 2(1‘7\ —{— RZB) — ]9 p-n]
Bal ding thie (2-8) théa min. Nhuw vay voi diéu kién
da cho trong vi du ta chon dwoc kiéu lap:
® 65 A
L4

Bai tap

Tinb toan chon ki&u lip 1dng ticu chudo cho mdi ghép
6 trwot voi cac didu kién cho irong cac bai tap 1619,
16. d =8)mm; 1= 100mm; n = 750 vg/ph;
P = 6000 N.
ddu cong nghiép 15; do nhdn bé miat tryuc VS8, bé mit
16 V7.
17. d = 80mm ; 1l = 120 mm ; n = 600 vg/ph
P = 20000 N
diu cong nghiép 30; d6 nhan bé mat truc V8, bé mit
16 V7.

2
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18. d=30mm; | =45 mm;n = 150 vg/ph
p = 20 l()4N/n12

ddu cong nghiép 20; d6 nhin bé mit truc V7, bé mat
16 V6
19. 1=70mm: ! = 100mm; n = 1H0 vg/ph;
P = 13400N

diu tuv&€chin 22; do nhan bé miattruc V8§, bé mit 16 V7.

2. Chgon kitu lap chat tieu chuin

Chonr kiéu lip chit tieu chudn cho md&i ghép ciing
phai dira vao dd d6i cdn Lhi€t ma noéd yéu ciu.

D¢ déi can thigét &y duoc xac dinh dwa theo hai diéu
kién :

— B6 doi phai dalon, ddm bao truyén dwoc luc chiéu
truc (P) hoiic mOémen xo#n (M,) véu ciu.

— Bo déi khong dwoc qua lon dam bao dé bén cua
chi ti€l lap ghép.

Dé dAm bio hai di2ukién irénthl do doéi giét han cla
kkiéu 14p tiéu chudin ma ta chon phai thoa man bit déng
thire kép sau:
max
< < H

H

H

ttmin {tmax
min

Néu k& dén anh hudng cia nham bé mit thi:

1 max

Hnmin + 1:2‘([{11& -+ R/.B) < < Humax +
Hmin

_}“ 112(13'2;\ + RZB) (2"10)
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—H,...,— Po doi linh toAn nho phat di dam bao
truyén lwe chiéu truc P hoiic momen xoan M.

+ Khi truyén lyc chiéu truc P:

-l—Cz

H .
E, E,

—_—

- mtlt,

ttmin —

P ( G ) 10° um (2-11)

-~ Khi truyén moémen xodn M _.

oM, /G C
Hyppg = —2— [ == —-2—) 10'2 pm 212
" 2dlf, ( B, H (>-12)

1 “2

Trong do: I—chi¢u dai lip cha mdi shép—mm
d—kich thuwdoe danh nchia cua lip ghép—mm
o D
f;—hé s0 ma sat theo phwong chuvén dong
doc truc clia chi Lidt,
f,—hé s3 ma sat thco phwong chuyén dong
quay twong dot gitra hai chi ti€l lhp ghep.
E,, I, —moédun dan Léi cuavat liéu chi tiét bi bao
va chi it bao—N/m?
(voi thép E =2,1. 10"N/m~; véigang E = 1,0. 10"'N/m?)
G, G, 1a hé s§ xac dinh theo cac cong thnre sau:

C) == 5 — Hi (2-13)
1—(—1
d
d 2
L+ ()
Com —— 20y 21y
d
1 — (2
(3,)
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d, d;, d; chi dan trén hinh 2-7.
W, 4y 1A hé s8 poalson ciia vat liéu chi tiét bi bao va
chi tiét bao (ddi voi thép u = 0,3, ddi vo1 gang

u = 0,25).
W/W / !
DO N L
S|
SERNINNNNRGS

G, |

Hinh 2-7

— H,,,,». — d06 déi tinh toan lén nhit, ddm bdo do bén
ctaa chi ti€t lap ghép.

+ Doi voi chi tiét bi bao:
C 2
o d (‘FL E—) (d* — )
Humav — -1

2 3
X 10° um
2472 :

+ B8i voi chi tiét bao:

C
01‘2d( EI + ) (dz — d%)
Himay == l ‘ 2 x 103 nm
2d3

(2-16)

o, 0o, — €iGi han chady cia vat liéu chi tiét bi bao va
chi tiét bao—N/m?2.

Vi du 6. Chon ki€u lap chit tiéu chufin cho m&i ghép

¢d dinh, voi diéu kién: d = 165 mm, d;, = 100 mm,

d, =235 mm, 1=150mm. Can truyén lwc chiéu truc
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P = 300000 N. C4 hai chi tiét ldp ghép déu ché tao béng
thép 35. D6 nhan b& mit 16 va truc la V6. Hé sd ma sat
f =0,14,

Giai : Médun dan hoi clia vat liéu chi tigt :
E,=E, =21, 10" N/m?

Gioi han chay cnua vat liéu chi ti€t xac dinh theo
bang 2-4:

Theo cong thwe (2-13); (2-14) ta xdc dinh duoc:

C, =186, C, = 3,21

Tw coéng thuc (2-11) ta xac dinh dwoc d¢ doi tinh

toAn nho nhat :

300 000 (18_6r+ 3,24 ) 10° = 110 pm

21 % 101

Tir cong thuc (2-16) ta xac dinh dwgc do doéi tinh
toan lon nhét.

3,14 X 150 <0, 14

ttmin —

- ‘). )
32 % 107 % 165 ( 1,86 + 3,24 ) (235%—1652)
o 2,1 x 10"
Itmax — 2 >< 2352
Hllmax ~ 32‘6 H‘n]

U'ng voi do nhdn bé mit Vi thi tri s8 R, = 10 pm.
Do doi cha ki€u lip tiéu chulin ma ta sé chon phéij
théa man b#t ding thie kép sau:
110+24 _ H,,,, _ 326424

IS

134 }l =350
Theo TCVN 24-63 ta chon duwgc kidu lap
H_. =220 um

A co d¢ doi giol han max
3 | H ., = 140 pm

165
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théa min LAt ding thie kep trén. Nbuw vay voi diu
kién cho trong vi du ta chon dugc kiu l4p:
A

2
i)

16D

Bai tap

Tinh toan chon ki&u lip chit tiéu chulin cho mdi ghép
véi diéu kién cho trong bai tap 20 = 23.

20. d=100mm; d;=4dmm; d, = 240 mm
] = 148 mm; M_= 2700 Nm. Vit liéu ca hai chi ti¢t lap
ghép Ia thep 45, Po nhdn bé mit 16: 6, bé mat iruc
7. Hé sO ma sat f =0,14,

2l. d=120mm; d;=50mm; dy,=240 mm ; =180 mm,
M, = 6000Nm. Vat liéu cd bai chi ti€t lap ghép la thép
45. Po nhin bé mit 16 : y7, b8 mdt truc /8. Hé sO ma-
sat { = 0,14,

22. d=50mm; d,=20mm; d,=80mm; i=7>mm;
I’=100000 N. Val liéu ca hai chi tigt lap ghép la thép 40.
Po nhiin bé mil 16 V 6, bé mit iruc V7. Heé s§ ma sat
= 0,14.

23. d =80mm; d,=40 mm; Jd,=160 mm, =160 mm;
P=150000 N. Vat liéu ca hai chi ti&t lip ghép déu la
thép 40. P6 nhian bé mat 16 V6 b& mat truc V7. Hé sd
ma sat f = 0,14,

3. Chon kieu lap cho & lan voi truc va vo hép
Chon kiéu lip cho mdi ghép 6 1dn vai truc va vo hop
chu y&u dga vao dang tai trong tac dung lén vong &
lan.
B&i voi vong chiu tai cuc bd va dao dong thi chon
kiéu lap theo bang 2-5.

Y
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Do1 voi vong chiu tai chu ky thi chon dwa vao cwéng
~do tai trong Pg. Tuy theo gia tri cia cwdng do tai
trong ma ta chon kiu l4p cho phu hop (theo bang
2-6). Trt s cuwong do tdi trong dwgc xac dinh theo
cong thire:

Pp = % k,. F.F, (2-17),

R — Pban lyc huéng 1Am clia 8 lin — N
B' — Chiéu rong ldp ciia 8 — em

B =B — 2r
I3 — chiu réong o lan
r — Ban kinh goc lwon & mép vong & ldn.
K,— Hé s§ ddng hoc cua lap ghép, {inh d€én didc tinh
cua 1ai irong Kg.

K. =1 khiK, <15

n

K, =18 khi K- > 15

F — heé s8 tinh d&n mwc do¢ lam giam dé doéi cta lap
ghép do truc réng hodc vo c6 thanh mong. Tri s8 cla
F chon theo bang 2-7.

F, — Hé s8 phan bd khong déu cna tai lrong huéng
tam R gitta c4c dily con lan trong 6 non hai diy hoic
gilra cac dady bi trong 6 bi chén d& hai ddy hodc & bi
chin d& kép, kki co tai trong chidu lruc A. Tri s8 F,
chon theo bang 2.8.

P& dAm Dbao didu kién tSt cho & bi 1am viéc thi yéu
ciu do h& hwong tAm lap ghép A, (binh 2-8b) gita bi
va dwong lin clia 6 phai lo6n hon ho#c béng khéng, Vi
vay sau khi chon kiéu l4p cho cac vong 6 l&n véi truc
va v6 hop ta cdn phii kiém tra xem duéi tac dong cia
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do doi lap ghép thi do bi€n dang céc vong & ldn co virot
qui d6 hé hwdng tam ban ddu A, (hinh 2-8a) khong ¥

- & o
% _g/;/ "7//1/:; j 'l',' IA> QV
TF C:l i
-4 + 3 -~
RN _
LL AR q ‘T N \
{
~ N
Q| |- -

Hinh 2-8
Tire 1a ki tra theo b#t dding thwe sau :
— Truwong hgp vong trong lap c6 do doi voi truc thi

A1 o> ADQmax (2—18)

— Truong bop vong

. D | ngoaildp c6 dd doi vor i
d v hop 1hi:

i ‘ - =\ Al > ADlmax

77 ) (2-19)
+/ | booged .
N //‘ ‘ — Gia tri cda A, cho
Ll ) trong bang 2.9,

| -gj T J AD2max’ Aljlmax - Bé
- 4 bi€n dang I6n nhét
Hinh 2-9 _cua vong trong vi vong
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Ngodi tinh tai duéng lin cla vong (hinh 2-8). Chung
dwgee xac dinh nhu sau:

d

ADjpay = 0,75 Hy,, (2-20)
AD, . = 075H,, 2 (2-21)
D

D3 —Buwong kinh ngoai bidu ki€n ctia vong trong—imm
(hinh 2-9).

F_)4—Budng kinh trong biéu ki&n clia vong ngoai—mmn
(hinh 2-9).

Dsmd_]'__l)__—_*d,
4

1)‘1,%[)*_[.)_:51_
4

Hma, — B{) doéi gioi hat lén nhdt cda lip ghép giira
vong trong voi truc hodc vong ngoai voi vo hop—mm

Néu diéu kién cdaa bit ddng thwe (2-18) hoic (2-19)
khéng théa mian thi ta phai chon lai 1 kiéu ldp co do
d6i nho hon,

Vi du 7. Chon kiéu lap cho mdi ghép 6 idn voi truc va
vo hop voi diéu kién nhw sau:

S& hidu &: 7318, clp chinb xac H. Tai trong tac dung
¢6 va dap va chin dong manh K4 > 1,5.

Phan lwc huéng tam cia 6 R = 0000 N

Tai trong chidu truc ciia 6 A = 10000N

Tai trong khong ddi vé huwong, vong trong quay cling
vO1 truc.

(zidi. Theo sd hiéu 6 7318 ta tra duwoc cac kich thuwoe
chung ctia 6 theo TOCT 333-59.
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d=90mm; D =190mm; B =43 mm; g = 12°
r=1,5mm

Véi digu kién tai trong kbong do6i vé huéong, vong
trong quay thi vong
/“’"* trong chiu tai chu ky,
vong ngoai chiu 1ai
cuc bo.

%5 Kidu lap clia moi
[1. ghép giira vong ngoai
véi vo hop chon theo
‘ B bédng 2-5. V&i diéu kién:
=30 kich thuwdc danh nghia
a) cia lap ghép la 190mm,
ddc tinh tai irong
Am) Kg > 1,5, l4p voi vb
45 gang khong. thao trong
25 T4 qua trinh s dung ta
0 * chon kidu lap L1, cho
L, [A mdi ghép vong ngoai
: voi vO hoép. Sai léch
cac kich thwrac lap ghép
tra trong bang 2-10 theo
b) rOCT 3325-59. So dd
phan bd dung sai kich
Hinh 2-10 thwoc ldp ghép nhu

hinh 2-10 a.
Kiéu ldp gilta vong trong véi truc (vong chiu tai chu
ky) chon theo cwong dd tdi trong Pg. Theo cdng thirc

2-17 ta tinh dwoc:

)
o

d,, = 190mm

=90mm

d,

R
P, = —K, F.F,

voi Kg > 1,5 thi K = 1,8.
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T'heo bang 2.7 va 2-8 ta xac dinh dwgc: F =1, F, = 2

B =B —2r =43 —-03=4cm
30000

Pr= X 18X 1 x 2=27000 N/cm

Vi tri sd cwong do tai trong Pr = 27000 N/cm ta chon
dugc kiéu ldp T4s cho voug trong véi tryc (theo bang 2-6).

Sai 1éch cac kich thudclip ghép tra trong bang 2-11
theo FOCT 3325-59. So d6 pban bd dung sai kich thwéc
l1ap ghép nhur hinh 2-10b.

Trong vi du nay 6 lan la loai 6 thanh lin con. Bdi voi
nhirng 6 con thi 46 hd hudng tam c6 thé diéu chinh
dwgc kbi lap vi ih& d¢ bién dang cac vong 6 lan dudi tac
dong cia do do6i khong 4nh bhudng gi dé€n didu kién lam
viéc ciia 6. Vi vay & day (a cling khong d¥t véin d& kiém
tra.

Bai tap

Chon kiéu lap cho mdi ghép & lan voi truc va vo hop
voi nhitng di€u kién cho trong bai tap 24 + 29.

24. S8 hiéu 6 ldn 210, c&p chinh xac H. TAi trong khong
ddi vé huong, vong trong quay. Tai trong va dap va rung
dong vira phai Kg < 1,5.

Phan luc huong lam R = 12000 N.

25. S§ hiéu & lin 203; cip chinh xac H. TAi trong
khong d8i v& huong, vong trong quay. Tai trong va déap
va rung manh Ky > 1,5.

Phan luc huong tam R = 3000 N.

26. SO hiéu 6 lan: 7218, c&p chinh xac II. TAi trong
khong d6i vé hwong, vong ngoai quay. Bic tinh tai trong

Ky < 1,5. V6 c6 thanh mong: = 0,6.

)4
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Phan lwc hwéong (Am: R = 30000 N

27.S6 hiéu & ln: 314; c#p chinh xac H. Tai (rong
khong d8i v& hwong, vong trong quay. Déc tinh tai trong

d -
K; <71,5. Trucréng: —(—;é— = (),D.

Phén lwc hréong tam R = 28000 N.

28. S8 hitu d lin: 1310, cip chinh xac H. Tai trong
khong d8i vé& huérng, vong ngoai quay, Dédc linh taitrong:

D == (),8, Phéan Iluwe

Kg <{ 1,5. VO ¢6 thanh mong:

vo
hwong tam: R = 12000N. Lwc tdac dung chi€u truc
A = QSOON.
29. S3 hitu 6 lin: 1314: clp chinh xac H. Téi trong
khong dbi v& hudng, vong trong quay.

- - . r - rav ~ d
Dic tinh tai trong: Kg > 1,5. Truc rong Tn’ = 7.

Phan luc hudng tam R = 25000 N. Luc tac dyng chiéu
truc A = 4000 N,

4. Chon kigu ldp phdi hep

Lép ghép phdi hop dwgc sir dung trong nhitng {ruong
Lbop sau:

— Khi kbong th& chon dwoc mét kidu ldp co ban co
dic tinh phu hep véi dac tinh yéu clu cia mdi ghép.

— Khi khodng dung sai kich thwoc cia kiéu lap di
chon khong nidm trong ddy dung sai wu lién (*):

(*) Tiéu chuln Nha nwdce Vit Namm TCVN 20-63 quy dinh 2
diiy dung sai st dyng wu tién. Troog thiét ké ch& tao phii
chon khoang dung sai kich lhwéc chi ti€t trong cac day dd.
Cac khodng dung sai khéng nim trong diyv wu tién &weoce chon
rat han ché.
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Viéc thay th€ 1p ghép co ban bing lip ghép phdi hop
phai dam bio cac yéun cliu sau,

— Gia tri Ao hé hodc do doi trung binh cua lap ghép
phdi hop va lip ghép co ban chi dwge sai khac nhau
iroing pham vi 109%. B&i voi lap ghép trung gian thi gia
tri do doi lon nh#t va do héd 1on nbh#t cia kidu lap phdi
hop va ki€u lip co ban ciing chi dwoc sai khae nhau
{rong pham vi ay.

— Dung sai cia ki¢u lfip ph&i hop phai bling ho#c nhd
hon mot vai ln so véi dung sai ctia kiéu 1ap co ban.

Vi du 8. Biing tinh toan ta dd chen dwoc kiéu lap co

s e A :
ban la ¢ 60 T Nhung khoang dungsai kich thweoc truc

(®60 1.5) khong ndm trong day dung sai wu tién. D& thoa
min diéu d6, hay thay the lip ghép da chon bing mot
kiéu lip phoi hop.

(sidi, Bé chen dugce kiéa lap phdi hop ta pbéai dya vao
gia tri d6 h& trung binh (A,;) va dung sai cha kiéu lip
co bdn (GA)

Theo so d6 phan bd dung sai cla kiéu lip co ban

D 6O I‘f\_— (hinh 2-11), ta xac dinh dwyec:
D

Amax + Duin
9
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Cédn cir vao giatrictia A, vad, va dira vao tien chué’ir}
Viét Nam vé dungsailap ghép, ta chon duoc kiéu lip p};lﬁl
hop c6 khodng dung sai kich thudc 16 va truc déu ndm

> : y L3
trong day dung sai wu tién : 60 T4

So d6 phan b dung sai l4p ghép nhu hinh 2-12.

m LT )
a ) L3
+30
) +30 A 0
! A
S S
T bt ~-65
w| | -9 aS L4
Ly 105
~145
Hinh 2-11 Hinh 2-12

Theo so d6 do ta x4c dinh duroc

A . Am:ax + Amin 175 + 95

tb —

|

2 N 2
6, =80um
P L3 ., . o 4e
Nhu vay kiéu ldp @ 60 T4 dam béo da diéu kién thay

’, A
th& cho kiéu lip ®60 ——
e ¢ p I
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Bai tap.

bé& tan dung khodng dung sai wu tién hay thay th& cac

ki®u lip co ban cho trong cac bai tap 30 - 31 bﬁng CcAC
kigu 14p phdi hop.

30. ® 25 3 31,72 L33
L4 .
32. 028 A, 33. ¢45—L-5—
T3, B
34.990 14,

4

5. Lip ghép lya.chon

Str dung 14p ghép lua chon nhdm muc dich: mé& rong
dung sai kich thuwéc dén mot giéi han hop Iy nhét vé
mit ché tao, nhung van dam bao dwoc do chinb xéac

yéu cdu cao cua lap ghép ma trong di€u kién cong nghé
cu thé nao d6 khong the thue hidn dwoc hodic thire hién
khong kinh t&.

Chon 14p ghép lwra chon (i&n banh ohu sau:

Duya vao dic tinh yéu cdu clia lap ghép va dwa vao
thuc t€ ch&€ tao ta chon moét ki€éu ldp co bdn ma do
chinh xac kich thuwéc chi tiét ldp ghép phu heop voi diéu
kién ch& lao ciia co s& san xudt.

Con d& dam bio yéu ciu cao cla thi&t k& ta phaj
phan nhom dé& 1ip. Dac tinh lap ghép cha mbi nhom sé
th6a mén dac tinh yéu cdu cao cia mdi ghép thidt k&.

S6 lwong nhom (n) ldp lua chon dwoc x4c dinh nhuw
sau:

a) Trieong hop dung sai kich thuréc 16 (8,) va truc (dg)
ciia kidu lip co ban déa chon (chon theo diéu kién ché
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tao & co s& san xu#t) la bdng nhau (6, = 6g) thi n duoc
Xac dinh nhw sau:

— Khi bi&t d6 hé& gioi han 1lon nhat va bé phat (A’ max
va A'yin) clia 14p ghép theo yéu cdu thiét k& (ciing chinb
14 dd hé giéi han cia nhom lap lwa chon) thi:

y 6}\ ) )¢

A nax — Amax — 6,\ + == (-2‘2-2)

Op
1

A‘min = A:nin 'i— 6}3 - (2-’23)
Amax. Dwin la do b 16n nhat va bé nhét cha kiéu ldp co
ban da chon theo diéu kién ché {ao (hinh 2-13a). Doi voi
lap chat ciing xac dinh {wong {u nhu vay.

— Khi bi&t dung sai kich thuéce 16 (a) va kich thuwoc
truc (b) cia ldp ghép theo yéu ciu thiét k& (cling chinh
la dung sai kich thuwoc 16 va truc ctia nhom 1Ep lira
chon).

ne= A — B 9. 24)

b) Trudny h(_rp’ 04 > 0p thi n dwoe xac dinh theo cong
thie:

A’]mm — Amin ~+ GB _ éB (2_25)
n
’ én ¢
1 Ima: — Hmax — GB + — (‘2‘ g 26)
Il

A'yine Hmay 18 d0 ho bé nhit va do doi 1én nhit cua
nhom lap ghép the 1 (hinbh 2-13b va 13¢).

Vidu 9. Theo yéu cau thiét k& mdi ghép c¢o kich thude
danh nghia la 65 mm cén phdi ladp ch#t v&i do doi
trong gioi han 45um — 105 um. Lap ghép thuc hién theo
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hé thdong 16. Voi yéu ciu d6 thi c6 thé chon duge kiéu

14p co ban la ®65 i
C3 |
a) b
= | )
o= 7 [
éﬁ 2’ 2 S
a < ! T i
[-) N
E t g
Q EILE R
Q)2 Y RS T =
o1 ! T # 0
¢)
q’ o« 3
9
2
P .
g e € °
§ & R
x| X n
1 =< L
q L / ' 0
Hinh 2—13

Nhung trong didu kién cong nghé cu th& thi gia cong
cac kich thuoce clp chinh x4c 2 kho thwe hién va khong
kinh t&. Hiy chon ki&u lfip Irra chon cho trudong hop nay

(Gigi. P& phu hop voi didu kién cong nghé cu thé ta
chon kiku 14p cor ban & cdp chinh x4c¢ 4. Kidu lip nay
c6 do doi trung binh bing (hofc gdn bdng) do doi trung
binh cta lap ghép yéu cdu.

Theo TCVN ta chon duge kiéu lEp co ban @65 -—(%—

1
So d6 phan b6 khodng dung sai kich thuée cia ldp ghép
nhu hinh -14.
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DPic tinh cua 1ap ghép: An., = 135 pum

An.= 15um
/um]\ +135 r
2
Q
Q
’f
v75
+60
2
S
0 1
gt
S
o
7]
=
Hinh 2-14

Kiéu lip tiéu chudn di chon c6 8, = 6y, vi th& sd
nhém — n dwoce xac dinh theo cong thuc (2-22) (khi
thay A bang H).

Op

'H,max - Hmax — 6A + —
n

105 = 135 — 60 4 -0
n

n—=—2>2

Theo so d6 hinh 2- 14 ta th8y déc tinh ctia cdc nhom
lap ghép la gidng nhau va pha hop voi yéu ciu thiét ké
AL, =40 pm
A_. = 105um

max

Bai t3p

Chon ki€u lip lya chon cho mdi ghép hinh (ru tron
voi cac diéu kién cho trong bai tap 35 =+ 37.
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35. Kich thwée danh nghta: ® 60 mm, 1dp ghép theo hé
thdng truc. Do doi lip ghép clin phdi nim trong pham
Vi 30 — 50 um. Bi8u kién cong nghé cho phép ché lao kich
thuéce cap chinhb xac 2.

36. Kich thwoc danh nghia: ® 60 mm, ldp ghép theo
hé thdng truc. Bo doi lip ghép cin phai nfim trong pham
vi: 20 — 55 um. Biéu kién cong nghé cho phép ch? tao
kich thuéc cip chinh x4c 2.

37. Kich thuéc danh nghia la: ®40mm, lip ghép
theo hé th&ng 16. D6 do6i l&p ghép cin phii nfim trong
gioi han {or 3-24pum, Bigu kién cong nghé cho phép
ch€ lao kich thwéc cdp chinh xac 2.

¥2-3. XAC PINH BO CHINH XAC HINH DANG
VA VI TRi BE MAT

1. P6 chinh xac¢ hinh dang

Tong hop 14t ¢i cac sai léch hinh dang cta chi tigt
hinh tru tron ddc trung bing 1 chi tiéu tdng hop: Hs
khéng tru. b6 khéng tru dugce xac dinh theo 2 ti&l dién :

— Theo ti€t dién ngang la d¢ khdng tron. N6 bao gém
cac sal léch riéng nhu: dé 6 van (hinb 2-15a) d6 canb
(hinh 2-15b), v.v ...

— Theo ti&t dién doc la sai léch Préfin tiét dién doc.
No6 bao gém cac sai 88 riéng nhu: do con (hinh 2-15 ¢)
d¢ 16i (binh 2-15d) d¢ 16m (hinh 2-15e), v.v...

Trong thi€t k& ché tao thi d¢ chinh xac hinb dang
thuong duwoc danh gia theo cac sai 1&ch riéng. Tuy theo
yéu cdu thiét k& ché& tao ma doi hoi do chinh xac hinh
dang & nhirng cdp khac nhau. 'OCT 10356-63 quy dinh
10 cp chinh xac ky biéula: cépl, cip II, ..., c8p X. Gia
tri cho pbép ctia cac sai léch hinh dang b& mit tru \rng

45



voi cac cdp chinh x4c cho trong bang 2-5. Xac dinh do
chinh xdc hinh dang hé mat phéi dwa vao @6 chinh xac
kich thwéc clia b8 mat do. Theo 'OCT 10356-63 thi cip
chioh xac hinh dang dwgc chon theo bang 2-6. Trong
nhltng (radng hop cu thé, chon ciip chinh xac hinh dang
b& mit try co thE dua theo bang 2-7.

B

N
S
&
=
C)
—\;
N .
. D 1 &
< 3
t— L -
d) €)
ﬁq\, P
N i N
) g : . 9 , ‘éd
\)E A \g Y
] { '
Hinh 2-15

Vi da 10. Xac dinh do chinh xac hinh dang b& mi¢
chdt pittdng ciia dong co diéden cé kich thuée 1a ¢ 0 B.

16



Gidi. Mudn xac dinh d6 chinh xac hinh dang bé mat
truéc h€t phai xac dinh cfp chinh xac hinh dang clia bé
mat. Dua theo cap chinh xac hinh dang dé ma tra cac
gid tri cho phép caa cac sai léch hinh dang. O day kich
thwée be mat chdt thuge clip chinh x4c 2 nén theo bang
2-6 thi c8p chinh x4c hinh dang c6 thé chon tir cdp 1 dén
cdp VI. Chon ¢&p nao thi tuy theo yeu cdu sit dung chi
ti€t. Trong trwerng hop cu thé nhw & vi du nay thi chon
cap chinh x4c hinh dang co thé dwa theo bdng 2-7. Theo
bang do, c#p chinh xac hinh dang bé mit chdt pittdong
cia dong co diéden 14 c8p V. Gi4 trl cho phép cla cdc sai
téch hinh dang tra (rong bing 2-5 theo TOCT 10356-63.
(vid tri cho phép cia cac sai léch riéng nhw: dé 6 van,
dd con dugce ghi trén ban vé ahw hinh 2-16.

0§ cén vd 6 ven khing qua 0,008

!
$208

Hinh 2-16

Bai tap

Voicéac didu kién cho trong cac bai lap 38 -~ 40, xac
dinh d¢ chinh xac hinh dang cac b& mat chi i€t va ghi
gia tri cho phép ctia cac sailéch riéng (46 6van, dé con)
vao ban vé chi tiét.

38. B& mat chdt pitbng cua dong co 6td co kich
thuéde la ¢ 30B.

39. BEmit 16 xilanh dong co 016 c6 kich thuwée la
$100A.

40. Cb truc chinh may tién cé lap 6 cép chinh xic H,
kich thwdc 12 @8)mm.
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2. D6 chinh xac¢ vj tri be mait

Ti¢u chudn Nha nuéc Lién x6 TOCT 10356 - 63 quy
dinh 12 c¢8p chinh xac vi tri b& mit ky hiéu la cap I, cép
IL,..., cép XII. Gia tri cho phép cta cac sai léch v8 vi
{ri b€ mit wng véi cac cdp chinb xac chotrong bidng 2-8
va 2-9. Chon c#p chinh x4c vi tri b8 mat trong
nhirng (ruong hgp cu thd c6 thd tham khdo cac bang
2-10, 11 va 12.

Vidu 11. Xac dinh d¢ chinh xac vi iri b& m#t truc cé
lAp banb rdang cép chinhx4c 7 véi kich thuéce la ® 40T2.
Giai. Dd8i véi bé mit

T I~ truc lap banh rfng thi yéu

ciiu v& d6 chinh xéc vi irf
b& mit chd y&u lA d¢ ddo
huéng tdm. Theo bang 2-10
) ta quvét dinh cHp chinh

¢ vi tri b& m#t tryc la

cdp V. Gia tri gi¢i hancta

dé ddo huwong tAm tra
trong bdng 2-8 va ghi vao ban vé chi ti& nhuw
hinh 2-17,

P40T2

Hinh 2-17

Bai tap

Xac dinh dé chinh xac vi tri b& mit va ghi cac gia tri
gio1 han sai léch vi tri bé mit vao bén vé cac chi ti&t
cho trong cac bai tap 41-- 44,

41. B& mit truc ldp banh réng cdp chinh xac 8
co kich thwoc 1a ®60T2.

42. C6 truc khuyu ctia déng co 6t6 co6 kich (hwoc 1a

®30T4. _
43. Matddu ty cia dao xoc ring cé kich thwée duéng
kinh ngoai la ®80.

44. Vi tri cia hai (4m 18 bién v&i khodng céch la
200mm.,
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§ 2-4. CALIP TRU TRON

Kidm Ira kich thuée chi tidt hinh tru iron béng calip
tru tron la dea theo nguyén tic: giéi han kich thuwoéc
thure (d,) chia chi tigt trong pbam vi dung sai, (ic la kich
thudce thwe ctua chi ti€t phai thoa mén bitl dédng thuc:

dmm < dg “; dmax (2 - 27)

Chiph theo nguvén tdc do ma nguoi la cau tao calip

va xac dinh kich thwée, dung sai cia bé mat do calip.

() day chi néu cach xdc dinh kich thuwdéc va dung sai
calip the hinh tru tron.

1. Kich thuwé¢c danh nghia

P& lhue hidn dung nguyén tdc kidm tra béng calip
(bat déng thirc 2-27) thi kich thwoc danh nghfa cla
n6 phai twong wng bing cac kich thwée gioi ban chi
li&t (hinh 2-18)

/""*

HE
—
da ne
0

i
ne

b o

~

68 HE

Hinh 2-18

L DS 49 -



— D#i voi calip nit kidm tra 18:
+ Kich thuédc danh nghia ddu lot,

dHP'ﬂP = dAmin
+ Kich thuéc danh nghia ddun khéng lot,
dyppg = d

Amax-

— D8i voi calip ham ki€m tra truc

4 Kichthwéce danh nghia déu lot
dyp-np = dppa.

+ Kich thuwée danh nghia ddu khong lol:
dyp-ue = dgmin

2. Dung sai kich thwoce calip

Dung sai kich thuoc calip phu thudéc vao c&p chinh
xac ché& tao kich thwoc chi tiét. Sai léch va dung sai

cia n6 di dugc tiéu chuin héa theo OCT (bang 2-13
va 18).

Gia tri sai léch kich thwoc cho trong cac bang

tieu chulln d6 la tinh so vé&i kich thwoc danh nghia
clua calip.

3. Ghi kich thuwée ché tao calip
D& ch? {ao calip clin phdi xac dinh kich thuéc ché
tao va ghi vao ban vé ch& tao. T4l nhién no6 ciing gém
kich thwéce danh nghia ch€ tao (dy,,,) vA dung sai ch@
lao. Theo quy dinh clia tiéu chulin thi:
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+ B6i voi calip nut: Ly kich thuoc gioi bhan lon
nhit cua calip lam kich thuédce danh nghia ch€ lao, con
dung sai phin bd vé phia am.

+ D3i voi calipham: L&y kich thuoe gioi han nho
ph#t cua calip lam kich thuwoc danh pghia che& tao con
dung sai phan bd vé phia duong.

4. Do chinh xac hinh dang bé mat

Kich thuoc calip d&@ duwoc ché tao véi do chinh xéac
cno, vi thé cac sai léch hinh dang bé mit do cha calip
khong co yéu cdu riéng ma chiang duoc gidi han trong
khodng dung sai kich thuoe.

Vi du 12. T.ap so dé phan b8 dung sai kich thuoc

el

calip kiém tra kich thwéc cia lip ghep @ 50 Ti) Tinh
va ghi kich thudce ché tao cho ban v& c¢h? tao calip.

Gial.

Mudn lap so dé plan bd dung sai kich thuoc calip
riréc hét ta phai lAp so d6 phan bo dung sai kich thuac
chi ti€t. Trén so d6 do6 xac dinh vi tri kich thwroe danh
nghia calip va phan h8 cac sai léch so véi cac kich
thedée danh nghie.

Sai léch kich thwoce 1ip ghép tra frong bang tiéu chuin
theo TCVN 23 -63.

5 BO = -+ 57

Kich thuwoce 1o ®30A
ich thuwoce 1o @O O ]
Kich thwde truc OH0T2 s BO = + .Zf)
HO = 4 ;))

So d6 phan bo dung sai kich thwoc lap ghép nhe
hinh 2-19.
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Theo so d6 do ta xac dinh duogc cac kich thwoc danh
nghia calip.
x dgp_tip = dypmijs = 20 Mm’
Calip nat kidém tra 15 } HP—TP = GaAm

- — 50.02
dyp—ne = Qamax = 90,027 mm

Calip ham kiém tra truc 3 dypsip = dgpiy = 50,003 mm

pm |

5 HE
+ .
+27 ,2{: .3 np
A TZ -85
+3,5 np +2 HE
0 +15 +3 —{ }—
A -3

d,,=50mm

Hinh 2_19

Sai léch gioi han kich thuéc calip tra trong cac bang
2-13 va 2-14 theo OCT.

BO = 4 55pum
Calip nut ddu lot —[1P | HO =+ 1,5pum

gi¢i han moén : — 3 um
Calip nut ddu khong lol—HE BO = R2HE

HO = — 2um



BO = — 1,5 pm
HO = —5,5um
gié¢i han mon: 4 3 um

Calip ham diu lot — [1P

BO = + 2um

Calip ham dau khong lot—HE 3
HO = — 2pm

Cac sai léch kich thuéce calip duwoc phan bd so véi
kich thuwéce danh nghia calip nhu hinh 2-19.

Theo quy tac da néu & trén va dwa vao so d&‘)_phén
b& dung sai (hinh 2-19) ta xac dinh kich thuéc ch€ tao

calip va ghi vao ban vé nhu hinh 2-20a va b.

& NP~ 50A- — HE 3

0OV V00 00 0 6 ¢ e 6 0" s".
0:0:0:0:0.0 0300000 %0 2050005 %%

! ]
() [ N\
300N 0000000, 0,900 00,000, %%, %
PN 0 Y o.o.o.0.0&.o.o.o.o.o.o, \

Hinh 2-20

" Kich thuoc ché€ tao ddu lot
— [P : 50,0055 _ 4,004
Kich thwoc ché tao ddu khong lot
— HE : 30,029 _ 4,004

K.ch thuoc ché tao dau lot

— TP : 50,0145 0’004
Kich thwoc ché tao ddu khong lot

— HE : 50,001 + 0,004

Calip nat

Calip ham
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Bai tap

LLAp so @6 phan b8 dung sai kich thuwéc calip tho kigm
tra kich thwoe chia cac mdi lap ghép cho trong bai tap
45 » 54, Tinh va ghi kich thueéce ¢hé tao cho ban vé ch&
tao cac calip do.

45.

46.

47.

030 2
I.2

A

w e

D60 -

®44) —A_

T4

3

60) 94

B,

T2,



Bdng 2-1

Gia trj do nhot tuyet déi caa dan

Diu

!

S6 hiéu theo FOCT

Do nhét (M) & 50°C

Ns/m

Diu cong nghiép 12

Diu tuyée bin

20
30
45 |
50 |
22
30
16
57

1707 — 31
1707 — 51
1707 — 51
1707 — ol
1707 — §i
32 — 53
32 — 53
32 — 33
32 - 53

0,009 — 0,013
0,015 — 0,021
1,024 — 0,030
0,034 — 0,047
0,038 — 0,052
0,018 — 0,021
0,625 — 0,029
0,040 — 9,043
0,050 — 0,053

Bang 2-2

Gia tri cae chi tieu danh gia nham bée mat

Ra va R, & cac cap 46 nhin bt mat
Cﬁ{::gé Saj 1éch trung binh [Chiéu cao lrung binh| Chigu dai
nha s6 hoc Ra — (Um) |cha nham R,—(Bm)| chuln 1
bé nlé.L B ‘ L (mm)
VY > Khéng 16m hon
1 S0 320
2 40 160 8
3 20 80
] _ _ | L
4 ' 10 40 -
2 L8
5 5 20 "
6 2,5 10
7 1,25 €. 0,8
8 0’63 3 3,2 “ N v
9 0,32 1,6 |
10 0’16 OJSO -
% 0.08 0.4 0,25
3 i 0,02 0,1 0,08
14 0,01 0,05




Bany 2-3

Gia trj gioi han chay O cua vat lieu
(theo T'OCT 1050 - 60)

Mac
thep

Or theo N/m
khéng nho hon

Gioi han chay|h,. . [Giéi han chiy

l|thép

—

01 Lheo N/m?
khongnho hon

thép

TP
Mac | G101 han chiy

o1 theo N/m “
khéng nho hon

15
20
29
30

24 >< 17
26>< 10
28><10
30><10

-~ -1 -2

| —

35
| 40
45
| 15T

325¢10"

31><10;
36><107
25>< 10

I
1201
3010
401

98 ¢ 10;
32><107
36 >< 10

Khe heo lilr('rng

Bang 2-4a

tam ban dawm cua & bi dé mot day

Pwong kinh 16 6 d — mm Khe hé hwéng tam
Trén bén Nhé nhit 1.o6'n nhat
2,5 10 5 16
10 I8 8 22
18 24 10 24
14 30 10 24
30 40 12 26
10 50 | 12 29
20 65 13 33
65 80 14 84
80 100 16 10
100 120 20 46
120 140 23 53
140 160 23 08
160 180 24 65
180 200 29 75




Bang 2-4b

Khe h('r'hu-(vng tam ban dau trong d d& con lin iru ngin

Buong kinh 16 &

Khe hd huéng tam

d — mm Al —_ }J,[n
1 L
Trén J Pén Nho nhat LLon nhit
|

14 30 15 45

30 40 20 55

40 50 20 A

50 65 25 65

65 | 80 30 70

80 | 100 5 S0
100 | 120 40 90
120 | 140 45 100
140 | 160 50 115
160 ! 180 60 125
180 | 200 65 135
200 ! 295 75 150
225 | 250 90 165
250 i 280 100 180
280 ' 315 110 195
315 | 355 125 215
355 ! 400 140 235
400 | 450 160 260
450 | 500 180 29
500 ; 560 200 330
560 ] 630 220 360
631) | 710 24() 390
710 | 800 260 420
500 | 900 9280 450
900 1000 300 480
1000 1100 320 520
1100 1250 240 560




Bang 2-4c

Khe hé huéong tam ban dau trong d con lin do long cldu

3 Khe hé lavéng tam A; — pm
Dudng kinh 16 &
d - mm L6 try L& con
. . Nho L.6m Nhé | Lén
Trén ben nhat nhat nhit nhit

|

|
14 24 20 30 30 40
24 30 25 35 3% | 45
3 10 25 40 40 | 55
40 50 30 15 45 | 60
50 65 30 50 50 | 70
653 80 40 60 60 80
80 100 45 70 70 100
100 120 50 80 80 110
120 140 60 90 90 120
140 160 65 100 100 140
160 180 70 110 110 | 150
180 200 80 120 120 | 170
200 295 90 140 140 | 190
995 250 100 150 150 | 210
950 280 110 170 170 | 230
280 315 120 180 180 | 250
315 355 140 210 210 ' 280
355 400 130 230 230 | 300
400 450 170 260 260 | 330
430 500 190 290 290 | 390
500 560 210 320 320 | 430
360 630 230 350 350 ] 480
630 710 260 400 400 550
710 800 200 450 50 | 610
800 900 330 500 500 | 670

i




con lin tru ngin 2 day

Bang 2-4d
Khe hé huéng tam ban dau trong b do

Pudng kinh 16 6 d — mm

Khe ho huwéng tim

Trén bén Nhd nhit | Lén nhil
14 20 10 20
20 30 15 25
30 40 15 30
40 51| 10 30
o0 65 15 35
60 80 20 410
80 100 25 15
100 120 25 o0

120 140 20 60
140 160 35 70
160 180 35 75
180 200 40 80
200 225 45 90
225 250 o0 100
250 ’ 280 H) 110

280 515 60 120

315 355 65 135

335 400 75 150
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Bang 2-6

Chon cdp chinh xac hinh dang (theo TOCT 10356 63)
theo c4p chinh xac¢ kich thwoe.

Cap
chinh xac Ciap chinh xéc hinh dang
kich thuoéc
Truc 16 [ Im (L) IV | V | VI [VII VIIL| IX | X
1 — 12 | 20 | 30 | 50 | 80 l
2 1 | 12 1 20 | 30 | 50 | 80 |
SEE— = ——|
3 2 | 20 | 20 ] 50 | 80 |
— | 3 H 20 | 30 | 50 | 80
4 I 16 | 25 | 40 | 65
‘? .
5 | 2 | 30 | 50 | 80
J; _ —
6 | | l 20 | 30 | 50
7 . | 16 | 25
Chu thich -

1. Cap chinh x4c hinh dang thujc ving trong khung nét
dadm khuyén khich st dung.

2. Chit s& ghi trong cac 6 vudng bidu thi ty 16 phin trim
gitta dung sai hinh dang véi dung sai kich thwoe (l1ay theo
ban kinh). Gia tri phin trim d3 quy tron d6 twong &ng véi
khoing dudng kinh danh nghia 30—180mm. V&i khodng dwéng
kinh nhé hon thi ty l1é d6 gidm ai, ngwoc lai kho:’mg duong
kinh 16n hon thi ty 1& d6 ting lén.

3. Sai léch hinh dang thudc nhitng cap chinh xic & phia
phdi khung nét ddm 12 vwot qua dung sai kich thwoée, nén
khong th® chon dwgpc cde cap chinh xac hinh dang 3y.



Bang 2-7

Cheon cdp chinh xaec hinh dsng be m3t tru trong
nhaeng truong hop cy thd

Cap

theo TOCT
10356 - 63

chinh xac

Cac bé mal va chi tiét co
dung sai gin bing nhau

1

Phwong phap
gia cong

I —1II

Imr —1v

V- VI

62

Bi va thanh Jin cha 6 lan;
bé miit truc ¢6 lap 6 lau cap
chinh xac A va C, bé& mit lam

! viéc clia 6 (quay nhanh c¢o

¢« bOi tron khong khi».

RBé miil ldp ghép cha 6 lin
cap chinh xdc A va C v hé
mit 16 co Jap cac 6 @6. Ngdng
truc ¢o ldp 6 cua truc chinh

may cbébng cu dé chinh xac |

twong déi cao. Bé& miat lip
ghép cha cac vong 6 va ngdng
truc cta khi cu con quay. Cac
ngdng clia & ma sat wét cha
may can. Bé mial lam viéc caa
cip van truot va pittéong (voi
ap luc cao). Chdt pittong cla
déng co 6 t6. "

Mai béng, mai
va doa kim
' crong d6 chinh

' xac twong d8i
| cao.
| Tién tinh

[ =
| mong, mai, doa
| kim cwong, mai
' doa.

|

o

()

Bé mit ldp ghép cha 6 Gin
cap chinh xiac B, T va H. Bé
it truc va 16 hép eo lip cac
& 80. Ngéng truc lEp 6 va bac
16t cua ddng co hép giam (3¢,
tua bin hoi, may bom.

Mai, tién tinh,
mai doa, doa 40
chinh xac twong
d6i cao, doa
bing doa nhién
Irdi, chudt.




Tiép bang 2-7

3

Chét pittongctaddng co dié- |

zen, d@ng co hoi dot, mav hoi
nwéc, xilanh cia ddng co 8t6.

Pittdng va xilanh caa thiét
bi thiy luc, may bom, mayv
nén khi voi ap lue trung binh
va ¢6 xécming dam bao kin.

Bé mit lap ghép gitta bac
voi xilanh va thin trong hi
thong thiy luc ap le cao, giita

| bac v6i ddu bién cua d6ng co-.

Truc ré6to va dia banh xe lam
viéc cda tuabin hoi.

Ngbng lruc va bac 1ol cia |

dong co chay nhanh va may

| hoi. Ngbng truc ctia khi cy

con (quay khong quan trong.
Pitldng via so mi xilanh caa
déng co may kéo. Xécming

cua dong co dtd6 va may kéo. !

So mi xilanh cua diézen va
dong co hoi ddt.

L6 1dp bac hién cua diézen,
mayv nén khi, may hoi, déng
co' may kéo. .6 1dp bac trong
thiét bi thuy luc ap lwe trung
binh.

|

f Mai, tién tinh,
| mai doa, doa d¢
| chinh xac twong
{ddi cao, doa
! biing doa nhiéu

" lrdvi, ebudt.

—

| Tién thd va
. ki, doa, chudt,
' tiédn trong,
!Ikhoan dd chinh

b xdc twong a6
| cao.

1
V — VI
VIE — VIII
IX —X

O trweot lam viée trong dicu
kién nhe nhang (t&i, cidn truc,
may lai thu thuy). Xécming
cia diézen, dong co. Pillong
va xilanh ctia may bom 4p hre
thap c6 bé phan lam kin khit
bing vat liéu mém.

Tién tronyg va |
tién ngoai thoé;
khoan.
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Bang 2-10

Chon cdp chinh xdc vj tri beé mijt d6i voi do khong
dong tam va d6 dao huwéng tam

Cap chinh

66

chinh va ban may céng cu
chinh x4c binh thudong va
niang cao. Vong & lan cip
chinh xac A va B. Ngdng truc
1ap banh ring cip chinh xac
4—5. Truc hanh trinh nhanh
khi . = 3000 — 10000 vg/ph.
Truc cia khi cu con quay
chinh xéac¢ cao. Vai va ranh
dinh tAm cda truc tuabin
16n. Bé mait 1ip vong 1am kin
khit cia banh ring céng tac
cia tuabin. Mit cén cha miii
phun.

xac theo | Bg mit va chi tiét c6 dung Phuong phéap
FOCT sai gin nhw nhau gia cong
10356-63
1 2 3
I—1I Bé mit lam viée cua truc | Mai bong, mai
chinh vi m4m c#p cta may | tinh mdng, ma:
cong cu cap chinh xac cao. | khon.
Ngdng truc lip 8 va cac chi
ti€t eta truc chinh may do
banh ring, ddu ph4n @6 quang
hoc. Bé mit lam viée cac vong
6 lin rat chinh xac.
1I—1V Bé mit lam viéc cha truc Mai tinh, tién

tinh. Mai trong
véi114dn dinh vi.




Tiép bang 2-10

2

3

Ludi cit cia dao doa. Bac
16t cia méay cai chinh xac cao.
Vong 3 lin cdp chinh xac H
va I1. Bé mit 1dp ghép caa true
dung eu do va co cdu chinh
xac. Truc va bac & lip cua
khi cu con quay. BE& mit true
c6 lap bamh ring cip chinh
xac¢c 6—7. CS truc khuyu va truc
phin phéi cua @6ng co 616,
Mit bich cda tryc tuabin 16n.
Truc banh trinh nhanh chinh
xdc twong d8i eao.

Mai, tién @&o
chinh xac twong
ddi cao. Mai va
tién trong 1 ldn
dinh vi.

Lwdi cit cha dao khoét, dao
doa cén tard. Bé mit truc co 14p
banh ring cip chinh xic 8-9.
C4 truc kbuyu d¢ng co diézen
va dong co hoi d6t. Co truc
phin phéi cha d6ng co mAay
kéo. Truc ciap chinh xac binh
thwdng (n d&n 1000vg/ph).

Mit vil cda xuppap va cua
16 1ip no trong d6ng co 6td.
True truyén din chiéu dai dén
1000mm. Bé mit 1in cia bAnh
vit va 16 lip ghép cua tang
quay may truc. Banh ring c6
gia coéng co trong cac may
néng nghiép.

Mai tho, tién.
Tién {rong chinh
xac binh thwong.

1
V—VI
VII—VIII
IX—X

Lu®i cit cia ban ren, taro,
miii khoan, dao phay. Bé mit
truc lip hanh riang cép chinh
xac 10—11. Bé mit 1ap ghép cuaa
sor mi Xilanh ddng cor may kéo.
Go va ranh dé lip xécming
cda pittdéng o6t6. Truc truyén
din chiéu dai 1000 — 4000 mm.

Tién va Lién
trong d$ chinh
xac thap.
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Béang 2-11

Chon cdp chinh xac¢ vi tri b2 mat déi veoi

do khong song song

68

Ch
chinhpxéc Bé mat va chi tiét Phwrong phap
| theo TOCT c6 dung sai gidn biing nthau | gia coéng
10356-63
1 2 3

Bé mit lam vi¢c cha may Mai béng ;
cong cy dO chinh xac cao vi | maisiéutinh
dic biét cao. Sdng truegtl thin | xac; cao @6

I —1II may cua diu phan &0 quang | chinh xéc
hoc. Bé miit 1am viéc cua thuwdce | cao.
sin cip chinh xac 1 va 2, cac
thwée kiém tra cip chinh xac 0.

Bé miit lam viée clha may cong Mai bodng,
cu d9 chinh xac cao va twong | mai va cao
d6i cao. S6ng trwot dic biét

I — 1V chinh xac cia dung cu do didu
khién va dién chinh. B& mat
lam viéc cua thwée kiem 1ira
ciap chinh xac 1.

Bé mit lam viéc ctia may Mai, phay
cong cu cép chinh xac binh | &6 chinh xéc
thwong. Mit phdng clia tim dap | twong a6
ép. Ranh truwot va mit trrgt cia | cao, doa toa
dung cu do va co cidu chinh | @6 va khoan.

vV —VI xac cao. Mit diu vong & lin
cap chinh xac C, A va B. Mit
ddu tl cGa ndp va vong chin &
chp chinh xac A, C. Pudng tAm
ciia bac 16t cha hop gidm tSc
tuabin. Puwong tam 16 va mat




Ti¢p bang 2-11

3

VII — VIII

IX—X

d3iu than h6ép, banh ring nho,
vit trong may bom. BE mit
chufin cda than, gia va cacte
ddng co.

B¢ mit 1am viée clia may ép
vi may bua. Mit phing cac tim
dap. Bé mit cia cac dwong din
khoan chinh xac trung binh. Mat
diu dao phay. Mit ddu ti eta ndp
va vong 6 d6i voi 6 cap chinh xéc
H, IT va B. Cac &wong tam 16 bién,
Pudong tAm 16 lip so mi xilanh
cia than ddng co. Mit diu t
cac chi tiét may bom ap luc
thip. DBudong tam 16 hop lEp
truyén dong banh ring cip
chinh x&c 7 — 10. Mil phing
ghép va duwdng tAm cac bac lot
& cta dong co kiéu pittong. Mit
bich cta van,

Mit d3u cta pip 6 trong céc
may lén ning. C8 bién va dwong
lam truc khuyu déng co diézen
va ddng co hoi @6t. BPudng tam
cac truc truyén ftrong to&i va
trong truyén din biing tay.

XTI — XII

Mit phing ghép va cac 6 a6
trong than hop gidm tée caa cac
may truc. Pwdng tAm cac 16

| khéng quan trong cia may do.

Pwdng tAm va hé mil cac chac

| trong may néng nghiép.

Phay, bhao,
trudt, mai,
tién trong.

Phay tho,
phay va tién
trong; khoan
chinh xac
twong ddi
cao.

Tat ca cac
danggiacong
(co khi) thd.
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Bang 2-12
Chon cd4p chinh xac vj tri b2 m3t d6i véi d¢ khong vuong goce
va 49 420 mat dau

Cap chinh
xac theo Cac bé miit va chi tiét co Phwong phap
FOCT dung sai gin bang nhau gia cong
10356-63 - )
1 2 3

Bé mit lam viéc cia may coéng| Mai béng,
cu @9 chinh xac dic biét cao. Truc mai tink
I —II |chinh va truc tAm cuamay do ring,
d3u phin d¢ quang hoc. Vong & lin
cip chinh x4c A, C

B& mit lam viéc caa may céng| Mai béng,
cu d6 chinh xé&c cao va tirong d8i| mai va cao
cao. B8 mit lam viéc cla ke 90°| a4 chinh x4c
IIl —IV |c@p chinh x4c 0 va 1. Mit bich cuaa )
truc tuahin vi may phét loai l1én.
Vai truc ¢6 14p 6 lin (& chian) cap
chinh xac C.

twong ddi cao

Bé mil lam vie cia may c6ng| Maj, cao,
cu &) chinh x4c binh thwong. Be '
mit 1am viée cda ke 90° c&p chinh
x4c 2. Mit ddu tl cha dao soc va
dao ca ring. Midt d8u chia cic than| chinh xac
hép, banh ring nhé, vit va roto| twong d8icao
V—VI |pom cao ap. O vanh t cong sudt
lon. Vai truc 1ip & lin cdp chinh
xac A, B va than hop ldp O cép
chinh xac C, A. M3t bich cla iruc
va vau ly hop clia ddng co. Mat
diu cua khung va thén hop cha
khi cy con quay.

phay, bao va
tién trong dd
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Tiép bang 2-12

3

1
VII — VIII
IX-X
XI — XII

nong nghi¢p. E

Soéng truot va bé miit chuin cua
may ép may chon va cit ty d0ng.
Vai truc va than hép co ldp 6 lin
(6 chidn) cdp chinh xac I[1, H. Mat
ddu cua moay o, bac chin. Pwong
tam 18 tromg than hép giam téc
hinh nén voi 1ap ghép kigu L1, L2.
Buong tdm 18 chot pitlong trong
oté may keéo.

Mai, phay,
bao xoc, tién
trong.

|
_Mit dflu 6 trong cac toi va truyén
din quay tay. Pwdong tim 16 hop

gidm t6c hinh non lap ghép theo|
kidu L3, L4. Vanh ring ctia banh|
ring trong may ndng nghiép.,
Puwéng tam cha ¢b truc caa chac
chit thap va chac cia truyén d6ng
han 1€ trong cac may néng nghiép.

Tam 16 @4u bién déng co. Bé
mat liép giap cha mat bich van.|

Vanh rdng cda banh xich trong, cic dang.
(may nong nghié¢p. Budng tim va

bé mit cla chauc ndi trong may'
:
|

Tic¢n, phay,
bao va tién
trong tho.

Giacongthd
theo tat ci
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Sai lech gi¢i

han va dung s

kidm tra 14 tru tron (theo TCVN) dwéon

|

Khoing | G4
kich . sai lgch |
thwodc Ky hl’eu i gi6i han Cin 1 Cap 2
dfm{h ca lip . va dung sai trll‘rlLS va L3 trir
nghia, ; 1| L3, L4, L5
mm [

1 o T 3 4 ERE
_ | ‘
‘ pmp | BO/DS +15/1,5 | +3/2
To 1 . Gi6i han mon — 1 — 1,3
Dén 3 n.np | BO/DS —0,5/1,5 | —05/2
P-HE |  BG/DS +1/1,5 + 1/2
A P_ITp BO/DS +2,5/2 +4/3
Trén 3 Gi6éi han mon | —1 — 2
Bén 6 In-np - BO/DS —0,5/2 —1/3
P-HE |  BO/DS 12 +1,5/8
Trén 6 Gioi han mon | —1 — 92,5
Déu 10 I-Ip BO/DS —0,5/2 —1,5/3
ﬁ P-HE |  BO/DS +1/2 +15/3
- p.IIp BO/DS + 3/2 4+ 4/3
[rén 10 Gioi han mén | — 1,5 —2
' Pén 18 n-np BO/DS —1/2 —1/3
P-HE BO/DS 4- 1/2 + 1,5/3
BO/DS + 3/2 + 5/4
. p-TIp
Tréen 18 i Gioi han mon | — 1,5 -3
Pén 30 l'l_I]I_D ___BO_/ES, . —1/2 —2/4
P-HE BOo/DS +1/2 + 2/4
palp | BO/DS +4/3 4 5,5/4
Giédl han mon — 2 —3
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ch thuwoe ca lip the va thu nhan

nh tr 1 dén S00 mm — tinh theo MHm
inh xac va khoang dung sai kich thwoe chi tiét
I R R Al | 5 VR N " Cip 7 Cip 9
L3 I va :litru cip 5 Cap 6 vi 8 va 10
L34 Vd 1154
6 K 8 9 | 10 11
|
. 2/2 + 4/4 +7,5/5  |+13,5/7 | + 22/9 + 36/14
T . __—: r; e - 3 . _3 0 0
-9/ — 2/4 —2/5 +2/5 S+ |+ 9/9
/2 | 424 +2,5/5 |+35/7 | +1,5/9 + 7/14
-3,5/3 +5/4 +8,5/5 | +16/8 4+ 28/12 + 46/18
35 | —3 —3 —3 0 0
253 —2/4 | =15/ |+2/5 +8/8 - 12/12
LA 24 | +25/5 0 | 44/8 4 6/12 0/1:»
- 4/3 +5/4 + 10/6 18,3/9 | 4+ 35/15 4 57/22
3 —3 —3 —3 0 0
23 | —2/ —1,5/6  [+2/5 + 0__/9 |+ 15/15
LA 424 | 4+ 3/6 +4,5/9 | +7,5/15 | +11/22
| ,o/i +6.5/5 + 12/8 +21,5/11| + 42/18 + 69/27
4 —4 —4 —4 0 0
33 —3/5 | —25/8 1+2/6 +jin | 41818
15/81 -+ 2,6/5 4+ 4/8 +5,5/11 | +9/18 | _+13/27
' B/4 + 8/6 1+ 13,5/9 |+25,5/13] + 49/21 + 82/33
4 —4 — 4 —5 Dy 0
" 3/4 — 3/6 —2/9 +2/7 + 13/13 + 21,21
4 | +3/6 +4,5/9 | +65/13 | 410,521 | +16/33
W54 | +9.5/7 | +16.5/11 +§9,5/15 + 38/25 + 37/39
| — 5 —5 —
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1 9 3 4 kb
Trén 30 n-mpe BO/DS | —1,5/3 | _—1,5/4
Pén 0 | P-HE |  BO/DS +1,5/3 + 2/4
. p-Tip BO/DS + 4/3 + 6,5/5
I'rén 50 Gioi han moén | —2 —3
BEn 80 o-np | BO/DS | —1,5/3 —1,5/5

"P.HE |  BO/DS +1,5/3 | +25/5
| o BO/DS +5/4 + 8/6
I'rén 80 Gioi ban moén | —3 — 4
Bén 120 n-np BO/DS —2/4 | =26
| P-HE BO/DS | +2/4 1 3/6
- poIip "BO/DS | —6:5/5 +9/7
Irén 120 Giéi han moén | —3 —5
Bin 180 n-np |  BO/DS PYE —9,5/7
| pmE BO/DS | +25/5 | +35[1
Trén 180 PP GiériBl(l)z_/agbmbn i?,oﬁ i_tls”g
pen 260 | N-MP BO/DS —2/7 —3/9 %
P-HE BO/DS 3,5/7 1,5/9
U Tren 960 p-Tp GwiBgéEsmon _J:;O/S i;?»/u
ben 360 | DM-IP | BO/DS —2/8 — 4,511
| _PHE |  BO/DS | +4/8 5,511
L P-TIp BO/DS + 13/10 + 15/13
Trén 360 ~ Gioi han mon | —7 —10
bHén 500 n-np BO/DS —3/10 —Gm
P-HE BO/DS | +5/10 | + 65/
Chu thich:

Sai léch va dung sai calip thu nhan ddu khoéng lot (“'EJ
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(Tiép bang 2-13)

6 7 8 9 10 11
— 3,5/4 —3,5/7 —3/11 +1/7 +16/16 | + 25/25
+ 2/4 +3,5/7 +55/11 | +7,5/15 | +12,5/25 | + 19/39
+ 8/5 + 11/8 + 19,5/13 |4+34/18 | + 70/30 4+ 116/46
—5 —5 —5 —8 0 0
=356 | —35/8 —2,5/13 | +1/9 + 19/19 + 30/30
+ 2,5/5 +4/8 +6,5/13 |+9/18 + 15/30 + 23/46
+95/6 | +12,5/9 +225/15 |+38,5/21] +82/35 | + 136/51
—6 —6 — 6 —10 0 0
— 4/6 — 4/9 — 3/15 +1/9 4 22/22 4 35/35
+3/6 1 4,5/9 +7,5/15 | +10,5/21| +17,5/35 | + 27/54
+10,5/7 | +145/11 | +27/18 | +43/24 | +95/40 | +158/63
— 7,5 —175 —6 —13 | 0 0
— 5/7 — 5/11 —25/18 |+4+1/14 | +25/25 | +40/40
+3,5/7 | +55/11 +9/18  |+12/24 | +20/40 | + 31/63
+ 13/9 +17/13 +29/20 | 4-47/27 | +110/47 | 4+ 183/73
£ g —38 —8 —16 0 0
—5/9 — 5/13 —3,5/20 |4+16/17 | +29/29 | +4747
+4,5/9 | 46,5/13 4 10/20 1 413,5/27 + 23,5/47 | +36/73
+15/11 | 1 19/15 +32/22  |451/30 | +124/54 | + 208/84
'— 10 — 10 —9 |19 0 0
‘—85/11| —6,5/15 —3,5/22 | +19/20 | + 33/33 + 54/54
Y5511 | 1+ 7.5/15 +11/22 | +15/30 | +27/54 | +12/84
‘41713 | +22/18 | +36/25 |4+57/35 | +140/62 | + 235/95
-12 —12 — 11 —93 0 0
- 8/13 — 8/18 — 4,5/25 | 423/24 | + 38/38 + 62/62
16,5113 | -+ 9/18 4 12,5/25 |417,5/35| +31/62 | + 47/95

jidng nhar sai 1éch va dung sal ca lip the @3u khdng lot (P-HE)




Sai lech gioi han va dung s
tra true trn tron (theo TCVN) dwong kin

§
|

Cip chinh xéc
Khodng
kich o Sai léch L3, capifie
thirée Ry I}:“?u gidi han Cap 1 brir: LB’;'J"
danh cabip va dung sai lrir 1.3 L5" L6, cap J
nghia trr C23 va
nm L33
. Y 5
p-TIp HO,/DS —1,5/1,5 — 3/2
SRV _ | Giéi han mon | 41 + 1,5
3én 3 mIp HO/DS | +0,3/1,5 +0,5/2
P-HE HO/DS —1/15 | —1/2
. _ : Y —
! pp llo/ps 2/2 4/3
Fren 3 | Giéi han mon + 1 + 2
din 6 In.Mnp “HO/DS +0,2/2 +1/3
. P-HE HO/DS —1/2 — 1,5/3
| & :
- p.Ip ~ HO/DS | —2/2 —3,5/3
Irtn6 Gioi han mon | 41 N +- 2.5
dén 10 | O-0P HO/DS 0572 | 41,583
P-HE HO/DS | —1/2 —1,5/3
_" | p.IIp ~ HO/DS —2,5/2 — 4/3
irén 10 Gigi han mon | 4+ 1,5 + 2
den 18 | TL-0P HO/DS + 1/2 ] 4 1/3
| _PHE | HO/DS —1/2 —1,5/3
o p-TIp HO/DS — 2,5/2 —5/4
Iréan 18 ~_+ Gidi han mon | 42 + 3
aén 30 [-Tip HO/DS | +1,5/2 + 2/4
P-HE HO/DS —1/2 — 2/4
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fch thwoe calip the va thu nhan kiém
x 1 dén 300mm —-

tinh theo MUm

3 khoang dung sai' kiéll___t-llu(rc chi tiét

Bang ?-14

L5 va 1.6, C23 |
L3 vd | via L3s, cip 4 | L3; va Loy . Cap 7 va | Cap 9 va
L4 triv: L3a va cap 5 Cap 6 cap 8 cap 10
L54
6 7 | 8 9 o | 1

—2/2 — 4/ —7,5/5 |—13,5/7 —22/9 — 36/14

+ 3 + 3 +3 | +3 0 | 0
122 |+ 2/4 1+ 2/5 —2/5 | =171 | —9/9
—1/2 | —2/4 25/ |—35/7| —45/9 | —714
—3,5/3| —5/4 C _85/5 | —16/8 | —28/12 | —46/18
+3,5 43 +3 43 00
+25/3| +2/4 +1,5/5 |—2/5 | —88 | —12/12
_15/3| —2/4 _25/5 |—4/8 | —6/12 —9/18
—4/3 _5/4 - —10/6 |—185/9| —35/15 | —57/22
+3 43 R e S N 0
1+ 9/3 +2/4 1506 |—2/5 | —9/9 — 15/15
“_15/3| —2/4 T _3le | —45/9 ! —75/15 | —11/22
_45/3| —65/5 | —12/8 |—21,5/11 —42/18 | —69/27

+ 4 + 4 + 4 + 4 B 0 0
"13/3 |  +3/5 Las/s |—2/6 | —11/11 | —18/18
—15/3| —25/5 | —a4f8 |—>55/11| —9/18 —13/21
—6/4 | —8/6 T _135/9 |— 25,513 —49/21 | —82/33
+4 + 4 + 4 + 5 0 0

+3/4 | +3/6 +2/9 | —2/7 —13/13 —21/21

~-2/4 —3/6 —45/9 |—6,5/13| —10,5/21 | —16/33
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1 2 3 4 5,
p-TIp HO/DS —3,5/3 — 5,6/4
Trén 3 Giéi han mon | + 2 + 3
Bén 50 Mn-mp HO/DS +1,5/2 + 1,5/4
P-HE HO/DS —1,5/3 —92/4
HO/DS — 3,5/3 —6,5/5
o p-Ilp iy .
I'rén 50 Gioi han mon | + 2 13
Bén 80 n.me HO/DS +1,5/3 + 1,5/5
~ P-HE HO/DS —1,5/3 —2,5/5
HO/DS —4,5/4 — 8/6
p-Tip o ,
I'rén 80 Giéi han mon | + 3 + 4
bén 190 I.1p HO/DS + 2/4 + 2/6
P-HE HO/DS — 2/4 — 3/6
HO/DS — 5,5/5 —9/7
o 4o p-Np
Trén 120 Gioi han mon | 4+ 3 +5
B&n 180 In-np HO/DS +2/5 +2,5/7
B P-HE HO/DS — 2,5/5 — 3,5/7
A p-IIp HO/DS — 7,5/7 —11/9
Trén 180 Giéi han mén | + 3 +6
Bén 260 r.mnp HO/DS +2/7 +3/9
) P-HE HO/DS — 3,5/7 — 4,5/9
) P.IP HO/DS —9/8 —13/11
Trén 260 Gié¢i han mon | — 3 + 8 F
Pén 360 n-nip HO/DS +2/8 + 4511
B P-HE HO/DS — 4/8 — 5,511
) p.Ip HO/DS —12/10 —15/13
Trén 360 Giéi han mon | 44 +10
BEn 500 nnp HO/DS + 3/10 +6/13
P-HE HO/DS — 5/10 — 6,5/13

Cha thich: Sai 1éch va dung sai calip thu nban &4iu khéong lot (11 —1
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liép bang 2-14

6 7 8 0 10 11

- 6,5/4 —9,5/7 — 16,5/11 |—29,5/15| — 58/25 —97/39
-3 +5 +5 +6 0 0
-3,5/4 + 3,5/7 + 3/11 —1/7 | —16/16 | —25/25
9/t | —3,5/7 —5,5/11 | —17,5/15| —12,5/25 | — 19/39

- 8/5 —11/8 —19,5/13 | — 34/18 | —70/39 — 116/46
5 +5 +5 + 8 0 0
3,5/5 |  +3,5/8 +2,5/13 |—1/9 | —19/19 | —30/30
-2,5/5 — 4/8 —6,5/13 | —9/18 | —15/30 | —23/46
-9,5/6 — 12,5/9 —225/15 |—38,5/21| — 82/35 — 136/34
6 16 | +6 + 10 0 0

- 4/6 14 4 3/15 —1/11 | —22/22 | —35/35
3/6 | —4,5/9 —75/15 | —10,5/21| —17.5/35 | — 27/54
10,5/7|  —14.5/11 | —27/18 | —43/24 | —95/40 | — 158/63
7,5 +7,5 16 +13 0 0
5/7 +5/11 +2,5/18 | —1/14 | —25/25 | —40/40
-3,5/7 —5,5/11 — 9/18 — 12/24 | —20/40 — 31/63

- 13/9 — 17/13 —929/20 | —47/27 | —110/47 | —183/73
8 58 18 4+ 16 0 0
-5/9 + 5/13 +3,5/20 |—1/17 | —29/29 — 47/47

- 4,5/9 —6,5/13 —10/20 |—13,5/27| —23,5/47 | —36/73
-15/11 —19/15 —32/22 | —51/30 | —124/54 | — 208/84
10 + 10 +9 +19 0 0
6511| +6,5/15 | +3,5/22 |—1/20 | —33/33 | —54/54
-5,5/11 —17,5/15 —11/22 | —15/30| —27/54 — 12/84
-17/13 — 22/18 _36/25 | —57/35 —140/62 | —235/95
12 + 12 + 11 + 20 0 0
8/13 + 8/18 +4,5/25 |—1/24 | —38/38 | —62/62
-6,5/13 — 9/18 —12,5/25 |—17,5/35| — 31/62 — 47/95

o

‘ing nhiwr sai léch va dung sai calip th¢ &iu khong lot (P — HE).

79




Chuorng 3

DUNG SAI MOI GHEP REN OC

1. Dung sai ren hé met.

Khi phan tich dnh hudnyg sai s cha cac y&u 18 kich
thwoe dén tinh 1ip 1dn cha ren fa thfly rdng: Tri s8 anh

» - A ‘ o . Ape o 4
hwdng cla sai s8 buéc S va nwra goc profin ren - ¢6

thé tinh theo phwong cua dwdong kinh trung binh. Vi
vay dé qui dinh dung sai ren, ngwdi ta dwa ra mot loai
dwong kinh trung binh trong d6 thé hién sw bign ddi
caa duong kioh trung binh do sai s budc ren va nira

goc profin ren. Do 1a dwdng kinb trung binh bigu
kién I Dz.

P8i voi dai 8c: D,y = dyyhy — (£S — fa) (3-1)
P8ivoibulong: Dy = dyp., 4+ (fS + fo) (3-2)

fS va fo la lwong boi thwong ciia duwdng kinh trung binh
cho sai s8 budc va sai s nira géc profin.

Nhw vay dé ddm bdo tinh d5i 1an caa ren thi chi ciin
qui dinh dung sai cho dudng kinh trung binh biu ki&n
(b) 14 di. N6 bao gom ba thanh phin:

Dung sai ctia ban than dwéng kinh trung binh: 8y

Dung sai ctia lwgng boi thuong cho sai s buodc
ren : ;.
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Dung sai ctia lrong bdi thuwdng cho sai s8 nira géc
profin ren g
b = bdz + 6fS + 61‘@
b =8, + 1,7328; + 0,36.5.8,, (3-3)

Gia tri dung sai b cho trong tiéu chuiin dung sai ren—
TCVN 46-63.

Xuét phat tit chirc néing sir dung, 14p ghép ren chithuc
hién theo bé mil bén cda profin ren chir khong thuc
hi¢n theo b& miit duwdrng kinb trong va dwérng kinh :ngoai.
Vi vay dung sai kich thwéc clia chung phai qui dinh nhr
th€ nao d& khéng xdy ra sw chén ép kim loai theo cac
b m#t d6, dam bdo tinh JAp 13n cua ren. Sai léch va

dung sai cua chiang ciing cho trong tiéu chuan TCVN
46-63.

2. So db phan b6 khoang dung sai kieh thuoc
ciua lip ghép ren.

Dic tinh X cia lAp ghép ren duwgc dic trung bang
hiéu s& gitra duwdng kinh trung binh biéu ki&n ctiadai 8c
va buléng.

X == D33 — Dy

D&%i voi ren hé mét thi:

X = dZdth - dzmh + 1,732 (Asd T Asb) +
+ 0,365 (A .-;i.d —A —;L b) (3-4)

Néu X > 0 thi ldp ghép co6 d¢ ho.
Néu X < 0 thi lap ghép c6 do doi.
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Lip ghép ren c6 do h& nhd nhit bling khong gol 1a
t4p trwot. So dS phan b8 dung sai lap truot cta ren kep
chit hé mét biéu thi & hinh 3-1, theo TCVN 46-63.

60°

i
5 :
© £
214 E[ 4w 20 S
ElE | gl 8%
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X
\U ~u‘"
Hinh 3-1

Moi sai léch kich thwéc duoc tinh tir profin danh
nghia clia ren (dwong dam nét trong hinh 3-1) va theo
phuong théng goc voi dudng tAm ren.

3. Danh gia chdt lwong ren
Khi ki€m tra ren bdng phwong phap do riéng tirng y€u
t8 kich thudrc(dz, S, %) nguwdi ta dea vao ban thén

dwéng kinh trung binh va dwdng kinh trung binh biéu
ki€n D, dé két luan vé tinh hop cach cda ren. Ren &c¢
dat yéu cdu khi ban than duéng kinh trung binh va
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duong kinh trung binh bidu ki€n déu ndim trong
pham vi dung sai b, ¢6 nghia la chung pbai thoa mén
b#l didng thitc sau:

b6i voi dai dc: dyyp < dygy — b (3-9)
va Dzd :/’3 dzH (3'6)
D&i voi bulong dyy, >> doy — b (3-7)

Vi du 1. Cho mdi ghép ren 8c M10 X 1 c3p 3. Lap so
dé pbhan bd dung sai cua lap ghép va xac dinh cac kich
thwédce gioi han clia dai 8¢ va buléong. Ren dai 8¢ c6 hop
yéu cau bay khong? n&€u sau khi gia céng do dwgec -
gy = 9,535 mm.

A_a_hz‘ni = 16 ph, A

AS = 6 pm.

(ziai. Mudn 14p so d6 phéan b& dung sai treéc h&t phai
xdac dinh vi tri profin danh nghia cda ren. Vi tri cla
n6 duwgc xac dinh bodi vi tri danh nghfa cla cac y&u td
kich thuwére co ban (dy, dyoy, dyg)- Gia tri danh nghia cua
cac y&u td kich thwoe co ban cia ren tra trong TCVN
45-63.

d = 10mm, d, = 8,918 mm, d, = 9,350 mm
Sai léch va dung sai cua ching theo TCVN 46-63 :
C=250pum, b = 18 um, e = 200 um

Sai léch va dung sai kich thuéc dwoc phan bhd so voi
profin danh nghia nhw so dé binh 3-2.
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Hinh 3-2

Dira vao so d6 phan b3 dung sai kich thudc lap ghép

ren ta x&c dinh dwoc cac kich

Buldéng

d,,, = 10mm

d,, = 9750

domaye = 9,350

dypin = 9,165

dypa, = 8,918

dypmin = Tuy theo dung

cu cilren

84

thude gioi han sau:

Pai 6c¢
d,.,, = khong tiéu chuln
dmjn = 10 mm
dy o = 9,535
dymin = 9,300
dlmax — 9,118
dlmin - 8:918



Mudu bi&t chi tiét ren dai 3¢ c6 dat yéu can hay khong
phdi kidm tra theo bt d&ng thirc 3-5 va 3-6.
Buwong kinh trung binh biéu ki€n dai 8c dwge xac

dinh theo cong thirc 3-1.
Dyg = dyp — (S + fa)

|

dyy — (1,732 AS +036.S.A %)

co:
o5 ]
phai .y trai
A 2 =16+14—15ph
2 2 2
dodéD2d=9,535-—( 1,732 x 6 N 0,36 x 1 x 15 ) _
1000 1000
= 9,519 mm
C4ac bit déng thirc trén déu duoc thoa man
DZd - 9,519 mm, dZH = 9,350 mm
va dyy = 9,935 = dyy.4 + b = 9,350 4 0,185
= 9,535 mm

Nhw vay chi tiét ren dai 8c hop yéu cau.

Vi du 2. Xac dinh do hd trong mdi ghép ren M 18 cép
2 néu sau khi gia cong do duge cac k&t qua sau:

Bu long : dyyy, = 16,24 mm AS, = + 20pm
o o .

A o phai = T 20 ph, A 5w T 30 ph

Pai &8c:d,;.q = 16,01 mm, AS; = + 25pm

a -
A T trhi 15 ph

F&

A_phal = +3-3 ph
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Giai, D6 hd mdi ghép ren x&c dinh theo coéng
thire (3-4).
A = dyy.q — dau - p + 1,732 (A, — AS,)

. o a
10,36 (A >, A b).

a—d

Trong do:
Hi¢u s8 cag dwéng kinh trung binh:

doth.d —doth b = 16,51 — 16,24 = 0,270 mm = 270 pm.
Hiéu s buoc ren trong l&p ghép

Hiéu s8 mot nwra goc profin:

A —;—-phﬁ —~ + 35ph — (— 20 ph) = 55ph
A %t,&i = — 15 ph — (+30 ph) = — 45 ph
AL = 2D 5

2 9

Theo TCVN 45-63 vé&i ren M18 c6 buéc ren S=2,5 mm.
Vay do hd cta mdi ghép bing:
A =270+ 1,732.5 4+ 0,36.2,5.50 = 323,66pm.

Bai tap.

1. Lap so d6 phan b dung sai clia cac mdi ghép ren
dong théi x&c dinh cic kich thwéce gidi han ctia dai 8c
v buldng. Xeét xem ren bualdéng c6 hop yéu céu hay
khong ? S8 lidu céc d¢ cho dudi day:
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a) M30 cdp 2

dsth.o = 27,580 mm, AS = — 63 pum.
e 4 o
A_zphai:+4ph§ AEtréi:_ﬁph
b) M24 c8p 2a
dath.p = 22,200 mm, AS = 50um
o o
-Apra,-=+70ph; A‘Etréi=_30ph
c) M48 x 1,5 clp 2a/cip,.
doth.p = 46,880 mm, AS = — 10pm
o o
AEphz'u' = + 12ph; A?tréi:—sph

2. Khi kiém tra dai §c M18 x 1,5ciip3 thiy AS = 12um
A% = 10 pb. Hiy x4c dinh phin dung sai c6 ihé sir

dung dugc cilng nhw dung sai riéng cta duwdng kinh

trung binb.

3. X4c dinh dd h& cia mdi ghép ren M48 x 1,5 ciip 3

néu khi kiém tra th¥y k&t qui:

Bu 16ng :
doth.r = 46,880 mm, AS = — 10 pum
A—;‘p,ﬁi = +12ph, A .= —8ph
DPai dc:
dota.d = 47,152 mm, AS = 4 15um
a o
A —2—‘pbéi = — 30 ph, AE trdi 20 ph
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Chuong 1V

DUNG SAI MOI GHEP THEN VA MOI GHEP
THEN HOA

§ 4-1. DUNG SAl MOI GHEP THEN

Kich thudce va két cdu cha then (hinh 4-1) qui dinh
trong {iéu chuin Nha nuéc Viét nam, tir TCNV144-64
dén TCVN152-64. Dung sai va ldp ghép then qui dinh &
TCVN153-64. Tiéu chuln chi qui dinh 13p ghép cho kich
thwée chiéu rong b. Tuy theo diéu kién lam viéc cla
mdi ghép then ma chon kidu l&p cho thich hop (bdng 4-1).

{
- ¢t
///////M' // l '////;//;2 y7i
i <57 f
% 2
~
Hinh 4-1

— Dung sai cbiéu r¢ng b cia then dwgc qui dinh theo
B4, L3, (TCVN 38-63 va TCVN 28-63).
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— Dung sai chiéu réong b ciia rénh then trén bac dwoc
qui dinh theo A4 (TCVN 28-63) va LT, (TCVN 153-64)

— Dung sai chiu rdng b cua ranh then trén tryc duoc
qui dinh theo LT, (TCVN 153-64).

Tiéu chulin con qui dinh dung sai cho cac y&u td kich
thude khac:

— Chiéu sau ranh then trén tryct va chién sau rianh
then trén bac t, theo A; (TCVN 32-63).

— Chiéu dai then 1 theo By (TCVN 42-63).

— Chiéu dai ranb thev trén iruc l; theo Ay (TCVN
42-63).

— Chi8u cao cta then h theo B4 (TVCN 40-63).

Trén bdn vé ldp ciling nhw {rén bin vé chi tiét kich
thwde va sai léch cta chiéu sau ranh then trén truc t
va chiu siu rdnh then
trén bac t; dugc thay
th€ b&ng kich thwéc
D+t vaD—t. (xem
hinh 4-2).

Vi du 1. M3i ghép
then gitta banh ring
voi tryc (hinbh 4-2) c6
cac yéu td kich thuéce
co ban sau D = 36 mm
b= 10mm, h =8 mm,
t=4,9mm, t,=3,6 mm
(bing 4-2). Chon kidu
lip tidu chuln cho Hinh 4-2
mdi ghép d6 n€u banh
ring ¢ dinh trén truc va cac chi tiét cia mdi ghép dwoc
san xuit hang loat lon.

Lap so dd phan b8 dung sai kich thuwrée cta lap ghép
d6. Xac dinh d¢ chinh xéac cic kich thuéc lap ghép va
ghi ky hiéu sai léch kich thuéc vdo cac ban v& chi tiét.
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Giai Theo diéu kién da cho: banh ring c¢8 dinh trén
truc, dang san xu#t cac chi ti&t lap ghép la hang loat
lon, ta chon kiéu ldp thir hai cho mdi ghép then gitta
banh ring voi truc (bang 4-1).

Sai I¢ch kich thudce 1ip ghép duoe xac dinh theo bang
4-3 va TCVN 38-063.

Chiéu rong then 10B, = 10_,430

. ) —0,015
Chiéu rong riAnh then trén truc 10LT; = 10_,06s

. ) 401075
Chiéuréng rinh then trén banh ring 10LT, = 104,020

So @6 pban b3 dung sai cia lap ghép nhuw hinh 4-3.

+75
7% /4
/

36 mm

-
—

D

Hinh 4-3

Dung sai cia cac y&u td kich thwoc khong lap ghép
duoc xac dinh nhu sau (TCVN 153-64).

Chiéu cao clia then h = 8B, =.8_9,01
Chigu siau ranh trén truc t = 4,5A, = 4 5+%1°
Chidu sau rénh trén banh rdng t, = 3,6A,; = 3,6+%°
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b= 10

~ G015
- 0065

a)

6

o7

31,591
s
396°

2

I+,

‘ N \\x\
) N 4
* b=\ 10 :8&,\\‘\\\

VL

N

e rs

é: ,0' 0,030
i)
&

Ja
L ° [ =T70_074

¢)

dinh 4-4.
a) Rinh then trén truc
b) Rinh then lrén banh ring
¢) Then
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Chiéu dai cta then 1 = 70Bg = 70_g,7,
Chiéu dai ranh then trén trucl; = 70A4 = 70412

Sai léch cua cac kich thuédce ldp ghép va khong lap
ghép thé hién trong cic bin vé chi ti&t (hinh 4-4).

§ 4-2. DUNG SAI LAP GHEP CUA MOI GHEP
THEN HOA

1. Chon kigu lip tiéu chuan cho mdi ghép then hoa.

Lép ghép then hoa c6 tac dung truyén moOmen Xoin
tir bac then hoa dén truc then hoa ho#c nguwoc lai. Dé
thuc hién t6t chwe ning nay, khi chon kiéu ldp tiéu
chuiin cho mdi ghép then hoa cling phdi ddm bdo hai
yéu cda chinh.

— Bam bao d¢ dong tam gitra hai chi tiét: bac then
hoa va truc then hoa.

— Pam béo dan huéng chinh xac khi bac then hoa
di truot trén truc then hoa.

Mudn dan hwéng chinh xac phii gia cong chinh xac
kich thudc chiéu rong b.

Mudn ddm bao d¢ d6ng tam phai dwa vao dd chinh
x4c cla cac kich thuéce duong kinh trong d, dwong kinh
ngoai D hodc chiéu rong b. Vi vay truéce khi chon kidu
lip cho mdi ghép then hoa cin phii quyét dinh y&u t&
ddng tdm gilra hai chi ti€t then hoa. Viéc quy&l dinh y&u
td d6ng tAm phai dyra vao yéu cdu sir dung va diéu kién
cong nghé ch& tao cac chi ti&l then hoa.

Cé ba phwong phéap thuc hién déng tAm.

a) bong tAm theo dudng kinh ngoai D.

b) Dong tam theo dwong kinh trong d.

c) Bong tdm theo b& miit bén cla then.
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Nbu vay tuy theo phwong phap thwc hién ddng tam
va d& ddm bio hai y&u ciiu chia méi ghép da néu & trén,

qui dinh cac kich thuée lap ghép trong m&i ghép then
hoa nhw sau:

Kich thucc ddng tam Kich thuoc qui dinh ldp qhép

D D, b
d d, b
b b

Khi da x4c dinh y&u {8 kich throc dong tam roi Lhi
dwa va déc tinh 1ai trong va diéu kidn 1am viée ma chon
cac ki€u lép c6 ddc tinh phu hop. Nhitng kidu lip
thudng st dung gioi thiéu theo bang 4-4.

2. Dung sai cua cac yéu t6 kich thwoe va so do
phan bé dung sai.

Dung sai cua cic y&u t& kich thwéc then hoa bao gio
ciing qui dinh hai phéin:

Phin dung sai §, tinh d&n sai s§ clia bin than tirng
y&u t8 va phan dung sai 6, linh d&n luwgng boi thwong
cho sai sd vé vi iri lwrong quan giita cac y&u 18.

Hai pbdn dung sai trén dwoc gioi han béi ba sai léch
gioi han : Sai léch gidi han trén (BO), sai léch gi¢i han
dudi (HO) va sai léch gioi han tong. Gia tri cac sai léch
gioi han 3y cho trong cac bang tiéu chuin dung sai kich
thuwéc then hoa (FOCT 1139 - 58).

Lap ghép then hoa thuong thue hién theo hai yéu 13 ;
vi vy so d6 phan b3 dung sai cua lip ghép then hoa
ciing bao gém so d6 phan b3 dung sai ctia lap ghép theo
hai y&u t8 #y.

Vi du 2. Cho mdi ghép then hoa gitra Puli véi truc cé
cac kich thuwdc danh nghia lad =28, D=34, b =7
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lam viéc trong di€u kién tai trong di€u hoa, khdng di
treot doc truc.

— Chon kiéu 1ap cho m&i ghép dy.

— Léap su d6 phan bd dung sai cla lap ghép.

— Xac dinh d6 chinh x4c kich thwdce chi tiét lap ghép

va ghi trén ban vé chi tiél va lap ghép.

Gidi. Theo dau bai, puli khong di truot doc truc,
khong c6 yéu clBu dic biét vé do rin bé mit, mdi ghép
- khong dei hoi cao vE

d6 chinh x4c dong tAm.

. %8 Vi th& ta quyé&t dinh
obaaaNy | yéu 18 d6ng tAm cua
AN \\\ méi ghép la duong

kinh ngoai D. Sau khi

/ quyét dinh y&u to ddng
‘t}f tAm, cin cui vao diéu
kién ddu bai da cho
tdi trong di€u hoa, mdi
ghép khong co6 chuyén
dong {wong ddi, tachon
droc kidu lip cho mdi
ghép (theo bang 4-4) 1a:

P34 R

Hinh 4-5

\

A H,
S, I

D6 x 28 x 34

So d6 ph&n bd dung sai cha lip ghép then hoa da
ch¢on bao gém:

—- So d6 phan b dung sai cta kiéu lip theo y&u 1

dong tam D 1la: ® 34 ?I (hinh 4-6).
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da1 léch kich thwoe lap ghép theo y&u t8 dong tam D

dugc x4c dinh theo bang 4-8.
f

L6 then hoa® 34 A

D034 }— {
I1
Truc then boa

O 34 11 (

Mmy

+27

BO = 27
HO= 0

Sai léch gioi han
téng: —12

BO = +8

HO = —8§

Sai léch gidi han
t?)ng: 420

RITER) +4 0
QS K X
ERREKRK

A ,f
g (R
g QLK -8
< =12 PO
A D)
<

Hinh 4-6
Mién khong c6 gach Ia dung sai ché tao
cia bdn than kich thwée D.
Mién gach gach 1a dung sai d& bdi thwong
sai sO vé vj tri.

— So d6 phan bd dung sai cia kiéu lap theo y&u td b

14 7 28 (hinh 4-7)
[1
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Sai léch kich thudc ldp ghép theo y&u td b duge xac
dinh theo bang 4-9.

BO = +40
_ HO = 417
.6 then hoa 7 3 Sai léch g16i han
“3 tt'ing: 0
S, I BO = + 8
HO = —14
Truc then hoa 7 §;1I1 § g, ; léch giéi han
téng: +25

7

+7

-14

Tmm

Hinh 4-7

Mién khéng c6 gach la dung sai ché tao ctua
ban than kich thuéc b.

Mién c6 gach 12 dung sai @& bdi thwdng sai
s v& vj tri.

— D3i voi y€u td kich thudce khong 1ip ghép (d) thi do
chinh xac kich thuéc xac dinh theo bang 4-11.
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Sai léch kich thwée dwwrong kinh trong cta:

BO — 49280
— 16 then hoa HO= 0O

(ds): ©28X5 § Sai léch gioi ban
i tobng : —70

~—

( Sai lech gioi han

— truc then hoa ) tbng -= —70
(dg): ®28X, ) HO = theo bang (4-5)
d; = 25,9 mm

(Trudong hop ddéng tam theo dwdng kinh ngoai D thi
sai léch trén cua Jdg khong qui dinh va dung sai cia né
c6 th& dao dong trong gioi han giita sai iéch téng va
kich thwoc d; cho trong bang 4-5).

Sai léch kich thuéc cha chi tiét 1dp ghép duge thé
hién trong cac ban vé& chi ti&t nhw hinh 4-8.

)

+0,027
¥0,008

Al
n

$34

Hinh 4-8a
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CAc yéu t6 then bang

Bang 4-?

budpg kinh
truc
(mm)
T 5 dén 7 |
Trén 7 d8n 10
— 10 — 14
— 14 — 18
Trén 18 — 24
— 24 — 30
— 30 — 36
— Jo — 13
— 42 — 18
— 48 — 53
— 5 — 65 |
— 65 — 75
— 75 — 9u
Tren 90 — 105
— 105 — 120
— 120 — 140
— 140 — 170
— 170 — 209
Trén 200 — 230
— 230 — 260
— 260 — 290
— 290 — 330
Trén 330 — 380
— 380 — 449
— 440 — 500
— 500 — 560
— 560 — 630

Kich thudc

Chiéu siu ranh (mm)

danhnghia ) ) )
ctia tidt dien! Then bang @du | Then bing diu
then ' tron kiéu (A) | vuéng kidu (B)
t (trén [t; (trén|t (trén |ty (trén
b bl true) bac) | truc) | bac)
2 2 1,1 1 — —
3 3 2 il — —
4| 4 235 1,6 | — | —
3} 5 3 2,1 3,2 1,9
6 6 3,0 26 « 3,8 2,3
8 7 4 | 3,1 4,5 2,6
10 8 5L a6 3,2 2,9
12 8 4,5 3,6 0,2 2,9
14 9 5 4,1 2,8 3,3
16 10 3) 9,1 6,5 3,6
18 il 5,9 5,0 7,1 4
20 12 6 6,1 7,8 4,3
24 14 7 | 7,2 9 5,2
98 | 16 8 8.2 | 10,3 5,9
32 & Y 9,2 11,5 6,7
56 | 20 | 10 102 | 128 7.4
40 | 22 | 11 11,2 | 13,5 8,7
%5 | 29 | 13 12,2 | 15,3 9,9
50 28 i4 14,2 17 11,2
55 | 30 | 15 15,2 | 18,3 | 11,9
60 3 16 16,2 19,6 12,6
70 36 18 18,2 22 14,2
80 | 40 %) 20,2 | 24,6 | 15,6
90 49 25 22,2 27,5 17,7
100 | 50 | 25 25,2 | 30,4 | 19,8
110 | 55 | 28 97,2 | 33 )
120 60 30 30,2 34,6 | 25,6
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Bang 4-3

Dung sai cac kidu lip then

Kich thuéc danh
nghia cua chiéu
réng ranh b

|

Ky hiéu khodng dung sai

L'T;

LTy

Sai léch gioi han (Mm)

(mm)
Trén Duéi Trén Duroi
Tar 1 @&n 3 — 10 — 50 | + 55 + 10
Trén 3 dén 6 — 10 — 55 + 65 -4 15.
— 6 — 10 —15 | — 65 | + 75 | +20
— 10 — 18 —20 | — 75| 4+ 8 | +95
— 18 — 30 — 25 — 90 | 4100 + 30
— 30 — 59 ~32 | —105 | +120 | +35
— 3 — 80 — 40 — 125 + 140 | 449
— 80 — 120 — 30 — 150 + 160 | + 45
i
Bang 1 -4
Cac kiéun lap ghép then hoa thwong gap
Kiéu lip ghép
Yéu td BGi voi méi ghép | BSi voi méi ghép insi voi mei ghép
d8ng |khong c6 chuyén|khéng c¢6 chuyén : -
z : <. |0 di truot gilra
tam |40ng twong adi, dvéng teeong o1, bac vi trie then
tadi trong va dap|tai trong diéuhoa| " hoa.
1&6n va it thao 1dp.|va hay thao lap. oa.
A A WM A M, A3 Hy
™ 4 I s Il JIs,X
| - il
( I Sln I S1C J1 SoX
P6i véi m6i ghép khong 7 M,
b l co chuyén dong twong doi '—j—h—
gitra truc va bac then hoa S1 51X
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Chwong 5

DUNG SAI CUA TRUYEN DONG BANH RANG

§ 5-1. CHON CAP CHINH XAC
CHO TRUYEN BONG BANH RANG

Truy&n dong banh ring bit ky nao cling déu phai
dim bdo ba yéu ciu v& d¢ chinh xac sau:

D¢ chinh x4c déng hoc.
P6 chinh x4c 6n dinh khi lam viéc.
D¢ chinh x4c ti€p xtc.

Nhung tuy theo chirc niing lam viéc ma n6 doi hoi
yéu ciu nao la chi y&u. Vi du: truyén dong truyén ty
s§ truy®n chinh x4c thi yéu cédu chli v&u la d6 chinh xac
dong hoc; truyén dong t8c do quay cao thi yéu ciuchu
y&u la d9 chinh x4c dn dinh khi lam viéc v.v...

T#t nhién yéu cdu chu y€u 4y phai & cdp chinh xéc
cao hon cac yéu ciu khac. Chinh vi th& khi xéac dinh
cép chinh x4c cho truy&n dong banh ring truwédc hét
phdi xac dinb yéu ciu chi y&u quyét dinh chirc
niing lam viéc clia truy&n d¢ng. Cac yéu céu con lai thi
@oc ‘chon & ckp chinh xAc phit hgp voiquy dinh vé sw
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phdi hop cdp chinh xac trong truyén dong (theo 1 UCT
1643 - 56).*

Xac dinh c8p chinh x4c cho yéu ciu chl y&u co thé
biing tinh toAn chinh xé4c. Vi dy : xufit phat tir yéu ciu
vE& d9 chinh x4c goc quay cua xich truyén ddng, xic
dinh yéu cdu vé d9 chinh xac quay cla truyén domg
banhring trong xich. Theo yéu cdu dé6 ma chon cip
chinh xac dong hoc cta truyén déng. Bdi voi truyen
dong truyén co6ng sufit thi xu#it phat tr momen cin
truyén de€ tinh loan xac dinh dién ti€p xuc miét ring cin
thiét, dAm bdo d¢ bén cha rdng khi truyén céng sudt.
Dua vao dién ti&p xtc cidn thiét d6 ma chon cdp chinh
xac cua dd chinh xac ti€p xic v.v..,

Trong thue t& viéc xac dinh c8ip chinh xac bing tinh
toan nhw vay rit phitc tap, cho nén trong thiét k& ngudi
ta thuwérng chon theo tai liéu kinh nghiém : ho#dc chon
theo pham vi sir dung clia truyén dong (bang 5-1).

§5-2. CHON BO THONG SO KIEM TRA BANH RANG

D& ddm béo cac yéu cdu v& do chinh xac cfia hanh
ring & mot cip xac dinh nao doé thi sai s clia cic
thong s6 quyét dinh céc yéu cdu dé phdi dwoc gibi
han trong m§t pham vi cho phép twong rng. Trong quai
trinh ché tao, ngueita duwa vao viéc ki®m tra céc thong
80 d6 ma danh gia chét lugng cha banh ring (c6 hop
yéu cédu hay khéng). Tt nhién khoéng pbai la ki&m;tra
tit ca ma chi hoiic la sai 38 ciia thong s& tdng hop hogg'

(*) C4p chinh xéc cla @6 chinh x4c &n &inh khi lam viée
khong duwgc cao qui 2 cdp hay, thip qua 1 cip so véi cdp cill

@4 chinh xéc @9ng hoc. PY chinh xéc ti€p xuc khéng dwee & cip
.¢hinh x4c thdp hon so véi @6 chinh xdc 3n @fnh khi lam vifer
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1a sai s8 clia mot vai thong s6 riéng, di dic trung cho
mdbi yéu cdu d6. Cac théng s8 dwoce kidm tra d6 hop
thanh b6 goi Jabo théng s8 kidm tra banhring.

Vidu, d& danh gia yéu ciiu vé& dé chinh xac donghoc
thi ¢6 thédung: sai s& dong hoc (AF ;) hodc do dao
dong khoang cach tam do sau mot vong (Ayx) va do
dao dong chidu dai phap tuy€n chung (AL;; +.v...

D& danh gia do chinh xidc 6n dinh khi lam viéc thi
dung : sai s6 chu ky (AF) ho#c d¢ dao dong khoing
cach tAm do saumét rang (A, a), v. v...

Bé danh gia do chinh xac ti€p xac thi dung: V&t tiép
xiic bodc sai s® phwong rang AB,, v.v..

Cac bd thong s kiém tra banh rdng cho trong
bing 5-2.

Khi thiét k& ch& tao banh rédng thi tuy theo yéu cau
thi€t k& va didu kién ch& tao, kiém tra & tirng co s& san
xudt ma chon b6 thong s& ki€ém tra cho thich hgp. Khi
chon ¢dn chu v nhirng diém sau:

-— U'u tién cho cac thong sd t&ng hop.

— Chon thong s® ndo ma cho phép ta do lién tuc
thong 86 do trén toan bo banh ring.

Vi du: Chon thong sd AFZ ma khong chon AtZ hoic
chon A,a va A,a ma khong chon e, v.v...

— Chon nhw th&€ nao dékhi ti€n hanh do cac thong
s d6 la déu dwa theo tam 16 banh ring.

Gi4 tri cho pbép chia cac théng s kiém ira banh ring
cho frong cac bang 5-3, 4 va 5 theo I'OCT 1643 - 56.
Riéng gia tri cho phép clia cac théng s tdng hop AF,,
AF chi quy dinh & c&p chinh x4c 3 6 (d8i voi banh
ring médun l6n hon 1). Cho nén trong nganh ché€ tao
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mdy néichung thi hop ly nhat 1a dann gia vuar suyug
banh ring theo cac théng s& riéng (d8i véi yéu can vé
10 chinh x4c dong hoc va On dinh khi lam viéc) vi
thuéng chi dung banh ring c8p chinh xac 7-9.

Ngoai cic yéu ciu vE& do chinh xdc truyén dong
bédnh ridng con c6 yéu ciu v€& @6 hd mit bén. Gia tri d¢
hé mit bén phu thuéc vao dang #n khép cua truyén
dong. Kidm tra d6 hé mit bén clia ring ciing c6 thé
gian ti€p thong qua cac théng sd riéng nhuw: sai léch
gi6i han cla khodng cadch tdim do (Aga va Apza) hode
sai léch gioi han khodng cach tam khi sir dung (AgA va
AyA). Gia tri gioi ban cua cécsai 1éch d6 wng voi tirng
dang &n khop cho trong bang 5-6.

Vi du 7. Quyé&t dinh c8p chinh x4c va chon b théng
s§ kiém tra cho b4nh ring khong di€u chinh cla co
cdu phan d¢. Bi€t médun ringm = 4mm, sd ring z =34,
goc dn khop a = 20° Chu y réng & nha may khéng co6
dungcu kidm tra mot phia préfin ring.

Giai. V&i banh ring clia co cu phan do thi yéu chu
chi y&u 14 @6 chinh xdc d6ng hoc. Vi vay ta phdi quyét
dinh c#ip chinh xac cua d¢ chinh x4c dong hoc trude.
Theo pham vi st dung cta truy&n. déng (bdng 5-1) ta
quy€t dinh cdp chinh x4c6 cho d¢ chinh x4c dong hoc.
D¢ chinh xdc 6n dinh khi 1am viéc va @6 chinh xac tiép
xc ¢6 the & clp chinh xac thép hon. Theo quy dinh ciia
tiéu chudn (FTOCT 1643 -56) ta quy#t dinh cﬁp chinh
x4c 7 cho do chinh xac 3n dinh va ti#p xuc. Truyén
doéng phén do ddi chidu quay, yéu ciu dé h& mit bén
nhd ta chon dang dn khép 1. Nhu véy ky hiéu ctip chinh
xac truyén dong banh ring 14 :

Cnp 6-7-7-1 TOCT 1643-56.

Ki€mtra d¢ chinb x4c d4ng hoc ciia banh ring. hi
try réng thiing khi khong c6 dung cu do meét phia pro m
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rang thl hop Iy nh&t1a chon cip thong s& : Aja va AL,
b&i wi:

— Dung cu do céc y&u t§ #y don gidn, d& ché tao va
thuong trang bi di cho cac nha may.

— Khi do d¢ dao ddng khodng cach tAim do — A,a ta
do lién tuc théng sb d6 trén toan bo banh ring, do d6
lam xuft hién sai s8 huéng tam téng cong. No diic trung
phén 1én sai 86 quy&t dinh d6 chinh xac déng hoc.

— Do giad tri A,a ti€n hanh dwa theo tAm 16 banh
ring (tam quay cia banh ring khi st dung) phu hgp vé&i
khi st dung no.

— Do A,a cén dbéng théi do dwoe cac thong s& khac
nhur: A,a va Aga, Ayza d& danb gia d6 chinh xac dn
dinh khi 1am viéc va d¢ hd m#t bén. Cing trén dung
cy do khodng cach tAm do, c6 thé ti€n hanh do vét tiép
xuc mit ridng. Chinh vi vdy ma ta chon bd théng s8
ki€m tra banh rdng nhw sau:

D& danh gia do chinh x4c dong hoc: A,a va AL

D& danh gia do chinh xac bn dinh khi lam viéc: A, a

Dé danh gia d6 chinh xac ti€p xuc: V&t ti€p xic.

D& danh gia do hd mit bén: Aga va Aya.

§5-3. THIET LAP BAN VE CHE TAO
BANH RANG

Trong pham vi mén hoc nay chl thiét lap ban v& ché
tao banh ring v& mit do chinh xac cua cac thdng s&
chirc ning hinh hoc, cén k&t cfiu va cac thong s khong
phdi hinh hoc thi dwa theo cdc mén hoc kbac ma xac
dinh.

P6 chinh x4c hinh hoc ctia banh rdng bao gém 2
phén :
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1. P6 chinh xac phoi banh ring.

Nguoi ta thuong dung b8 mit 16, bé mit truc ngoai
va mit diu cla phéi banh ring lam chuin khi ch€ tao,
kidm tra va 14p rap banh rdng. Vi vay chung cdn phai
duwoc gia cong chinh xac trudc khi gia cong ridng. D¢
chinh x4c hinh hec clia cac b& m#t do dnh hudng lon
d€n do chinh x4c clia qua trinh ché& tao va kiém tra ring,
nén viéc xac dinh d6 chinh xac ctia chang pbai xu#t phat
tr do chinh xac cta cac thong s§ hinh hoc cua ring
banh ring.

— Miit 16 phoi banh ring thudng dung 1am chuin dinh
vi khi ché& tao, kiém ira va ci khi sit dung nita. Vi thé
phéi xufit phat tir yéu cdu lap ghép gilta banh ring voi
truc ga khi gia cong va véi truc lam viée khi sir dung
ma quy&t dinh d¢ cbinh xac kich thuéc duwong kinh 16.
Thuwdng quyét dinbh dung sai theo A; hoidic A (theo TCVN
2063 va TCVN 23-63).

— Mit tru ngoai: néu dwoc dung lam chuln do thi
dung sai kich thuéc duwong kinh mét tru ngoai (8p,) 1dy
béng 0,5 6h.

6h — dung sai ctia d¢ dich chuy&n profin gdc. Gia tri
clia no6 trong bang 5-7.

Néu khong dung lam chuén thi 8p, 18y theo dung sai
cla cac kich thwée tw do khong 14p ghép (dung sai theo
cép chinh xac 8, 9, 10).

D6 ddo huéng tAm clla mit tru ngoai.
ED = 0,25 6}1

— Mat ddu phoi: Mit diu bi ddo thi i4nh hudng lén
dén d¢ chinb x4c phuwong ring vi vy do dido mit diu
khOng dwgc vuot qua 50% dung sai ctia sai s§ phuwong
rang :

E: <0,5 8B,
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P6 nhdn b& m#t dwgec xac dinh tuy theo c#p chinh
xac kich thuédc ctia cac b8 mit do.

Gia trf cho phép ctia cac thong s3 hinh hoc ctia phoi
banh rang dwgc ghi truc ti€p trén hinh v& banh ring.

2. D¢ chinh xéae cuia ring.

D¢ chinh xic cua rding dugc thé hién bing gia tri cho
phép cua cic thong sd thudc bo thong s§ ki€m tra banh
rdng (dd xét & muc 2). Cac gia tri d6 duwge ghi thanh
bang d&t bén canh hinh vé vé phia phai. Ngoai ra trong
bang con ghi gia tri cac thong s& kich thuéc co ban cin
thi€t dé ch& tao banh ring.

D6 nhin bé mit lam viée cla banh rdng duoc chon
theo bang 5-8, con clia bé miit chan réng thi cé6 thé chon
bi#ing hodc thdp hon mot cép.

Vi du 2. Thiét lap b4n v& ch& tao banh rang cho & vi
du 1.

Gidi. Theo vi du 1 thi cac thong s8 kich thudc co ban
cua banh rang:
m-=4mm; z =34; a = 20°; £ =0

C&p chinh x4c ctia truyén dong banh ring da duwoc quyét
dinh va ky hiéu la:
C. 6-7-7 I TOCT 1643 -56
B6 thong s& kiém tra banh ring da chon 1A A a va
AL, A.a; v&t 1i€p xuc ; Aga va Aya,
Gi4 tri cho phép clia c4c théng s kidm tra, tra trong
cac bdng 5-3, 4, 5 va 6 (theo TOCT 1643-56) :

§,a = 60 um
8, L = 22 um
A,a = 45um

121



Theo chiéu cao khéng nhd hon 45%
Theo chiéu dai khéong nhé hon 609

ABa = + 45 pm
Aya = — 80um

V&t tiép xuc

B& ngoai miit cha banh ring dung lam chuin do nén
6. = 0,56h = 0,5 X 80 = 40 pm.

P6 dAo vong dinh Ep = 0,256h = 0,25 x 80 = 20um
Do ddo mit diu banh ring:

Er = 0,58Bo = 0,5 X 20 = 10um
Ban v& ch& tao banh ring dugc thiét [ap nhwr hinh 5-1.

o _ Gia trj cho phép % ﬁ
CAc thong ,56 cia bd thoéng s6 D
kich thuéce . A
kifm tra banh S
co ban S
ring t |
L §
8oa = 60 Um ! £ 4
m = 4mm goL:z‘?“’m = -
Ya = 45 ,-"m S ‘ (]
7 = 34 Vét ti&p xtc: L:.LI NN \ i
Theo chiéu esao
3 — g khéng nhé hon
0 459 J i
] Theo chidn dai
wo = 20 khéng nhd hon
60%
E =0 Apa = 4 45um
Ape = — 80 um f
C, 8-7-7-ATOCT 1463-56 :7
Hinh 5-1
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Bai tap

Quyé&t dinh c#p chinh x4c va chon b6 théng sd kidm
tra banh ring khong di€u chinh véi cac diéu kién cho
trong cac bai tdp 1= 4. Bi&t ring & co s& shn xuft
khong c6 dung cu kim tra 16ng hop mét phia préfin
rang.

Thi€t lap ban v€ ch€ tao c4c banh ring dé.

1. Banh ring thing hinb (ru cta co c8u ning co
m = 6mm, z = 42; a = 20°.

2. Banh rdng thing hinh tru cla hép t8c do théng
thweongcd; m = 3mm; z = 28, « = 20°.

3. Banh ridng thing hinh tru dung d& kiém tra cac
banh rdng thugc cdp chinh xac 8-9 co:

m=3mm; z = 42, a = 200,
4. Banh ring thdng hinh tru cla co ciu phan d¢ cé:

m=>Hmm; z = 36, a = 20°,
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Chuong 6

CHUOI KicH THUOC VA CACH GHI KiCH THUOC
TREN BAN VE CHI TIET MAY

§6-1. KHAI NIEM VE CP!U@I KiCH THUOC
VA CACH LAP CHUOI KiCH THUOC

Chudi kich thuoc la mot vong khép kin do céac kich
thiréc cia mot hoic mot sd chi ti€t ndi ti€p nhau tao
thanh. Cac kich thwéec triee ti€p anh hrérng d€n d¢ chinh
Xac ctia mot trong s8 kich thudc cia vong.

Kich thwroe cta chudi con goi 12 khau. Cac kbhau cua
chudi bao gém:

— Kbhau thanh phidn ky hiédu 12 A;, A,, ..., A

— Khau khép kin kyhiéu'la Ay.

Trong mot chudi kich thiréce chi co6 mot khau khép kin
No la khau hinh thanh cudi ciung cia trinh tir cong nghé
gia cong cling nhw cdng nghé lap rap. Trir khau khép
kinra cac khau con lai ¢ia chudi déu 14 khau thanh phan.”
Moi chudi c6 n khau thanh phin trong d6 c6 m khau
ting v n—m khau gidm. Khav tAng 13 khau ma néu ting
hoic gidm kich thudc cha no thi kich thwdoc cha kbhanw
kEép kin ciing ting hodc gidm theo. Khau giam nguge
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voi khau ting, né c6 quan hé 1y 1& nghich bi&n voi
khiu khép kin,

Kich thuée danh nghia cua kbau khép kin dwoce tinh
iheo cong thiwre sau:

m 0
Ay = Y BA+ ) BA (6-1)

i—1 i—m+1

Trong d6 B; 1a hé 88 &nb huwdng cua cac khau thanh
phan d€n khAu khép kin, né phu thuéc vao vi tri cla
khau thanh phan so voi khau khép kin & tirng loai chudi
kbac nhau.

Mudn lap chudi kich thuéc phai theo nbitng nguvén
tic sau:

1. Theo dung dinh nghia chudi kich thudc. Cac khan
cia chu6i phéi ndi ti€p nhau va tao thanh mégt vong
kin, nghia 14 n€u xudt phat tir mét duwong giong kich
thuréc nao do6 di lién ti€p theo cac kich thudc 1hi sé trd
lai dwong giong dy.

2. Phai lap « chuéi ngin nh#t». Chudi ngén nhit 1a
chudi c6 sd khéau it nhat. Cung mot yéu ciu chung —
khiu khép kin — ta co6 thE 1ap nhiéu chudi voi s6 luong
kbin kbhac nhau. N&u s8 lwgng khau cang nhiéu thi dung
sai cia ching cang bé, gay kh6 khin cho cong nghé gia
edng, tham chi c6 lic dung sai bé qua khong thé gia
cong dwoc. Mudn lap dwoce chudi ngan nhit thi méi chi
E;ft trong chudi lép chi tham gia vao chudi mét kich
thiréce.

3. Trong méi chubi chi c6 méot khau khép kin.
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A— Lap chuéi kich thwée chi tiét

Lap chudi kich thwoce chi tiét phdi theo mot trinh
tw cong nghé nhit dinh ndo d6. Khau hinh thanh cudi
ciing cuia trinh tw cdng nghé do6 s€ la khau khép kin cia
::hu6i.

Vi dy 1. Voi mang kich thwoc cua chi ti€t nhue hinh
vé 6-1, hiy lap cac chudbi kich thuéec.

/ ghu&h phy

i ] \L
<< I
|
\ [
- <, ~
~
\ y <y |

Chuan cong ngheé

Az
7]

» Hinh 6-1

Gigi. Voi moi trinh tr cong nghé nh#t dinh nao 4o fa
:6 th8 14p dwgc chudi kich thwéc twong irng.

— Né&u trinh twr cong nghéla A;, A,, A, tasé hinhthanh
hai chubi kich thwdc ebi ti€t nbw hinh 6-2.

As | AsAs ac B e i ]
L
‘ Aq j Az a.l

a) b)

Hinh 6-2

Vi sau khi gia cong A, rdi A, thi s& hinh thanh A;. Ag
boan toan phu thuéc vao A; va A,, n6 1a khau khép kin
ctia chudi a (hinh 6-2a).
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. Giing nbwr vay A, la khiu khép kin cla chudi b, (hinh
6-2b). »

Néu irinh tw cong nghé 1a .\, A5, roi A, s& hinh thanh
hai chudi kich thwéde khac nhu hinh 6-3a, b.

A[ L AI -
A2= As —&:' I:_‘A'L“Aﬂi‘—_L

a) b)

¢)
Hinh 6-3

Sau khi gia céong A, réi A; s& dwoc A, 1a khau khép
kin cia chudi a. Gia cong thém khau A, sé dwoc A, la
khan khép kin ctachudi b. Chay: khéng thé thay chubi
¢ cho chudi b dwoc, mic du chudi ¢ cé it khau hon
nhung A, khong phai 1a kbhau thanh phin vi n6 khong
duoc truc ti€p gia cong.

B — Lap chuéi kich thuwéoce lip

Lap chudi kich thuéce ldp thuong xuidt phat tir mét yéu
cdu chung nao dé clia b6 phan l4p. Yéu cdu chung do
s€ dong vai tro khau khép kin ctia chudi. Cac kich thuéc
cia cac chi ti€t {rong b6 pban lip s€ la nhirng khau

. thanh phin. Chung trirc ti€p anh hwéng dén kbhau khép
| kin, Nhw vay c& voi moi yéu cdu chung cla bé phén
lap ta c6 th& lap dwore moét chudi kich thwoc lap.
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Vi du 2. L4p chubi kich thwéc cho bo phin may nhw
hinh vé G-4.

Az Az As

¢

N\

iH
/\w_!?

A,

Hinh 6-4

Giai.

Yéu cdu chung ctia b phan may la: bdo ddm khe cé
khe h& A dé khi chi tiét 4 quay s& khong cham vao bac
3. Voi cing mét yéu ciu d6 ta c6 thd 1ap duoc cac chudi
khac nhau nhw hinh 6-5.

Nhung trong b6n phuwong 4n d6 thi phwrong an thir
nh#t (hinh 6.5a) thuc hi¢n dwge nguyén tic chudi ngan
nh&t, vi cac chi ti€t 1, 2, 3 maoi chi tiét chi tham gia vao
chudi mot kich thudce (4;, A,, A,).

Ba phwong an kia s§ khau trong chudi nhiéu hon yi
chi tiét 3 dwa vao chubi nhidu kich thwéc hon.
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§6-2. GIAI CHUOI KICH THUOC

Muc dich gidi chudi kich thwée 1a dé tim ra cic tri
8§ dung sai va sai léch kich thwéc cta chi tiét may
hodic yéu cdu chung nao do6 cua lap ghép, b¢ phéan may.

Bdi toan thudn: Bigt kich thuwéc, sal 1éch va dung sai
cia cac khau thanh phén, xac dinh kich thuoe, sai léch
vA dung sai ctia khau khép kin. Bai toan thuan thwdng
gip khi gidi cac chudi chi ti&t hodc trong cac chudi cong
nghé khi nghiém lai dung sai cac bwéce nguyén cong.

Bdi toan nghich : Biét kich thuwdc, sai léch va dung sai
cua khiu khép kin va kich thwéc danh nghia céc khau
thanh phén, xac dinh sai léch, dung sai cac khé&n thanh
pbhédn. Bai toan nghich thuong gép trong qua trinh thi&t
k€ may. Tir m¢t yéu cau chung nao do ciia bo phan lap
ma xdc dinh do chinh xac cac kich thwéc chi tiét dnh
hudng toi no. Trong cong nghé bai toan nghich thwong
gip trong céc chudi chi ti€t khi cin chuyn tr kich
thuwéde thi€t k& sang kich thuéc cong nghé. Trong mot
b phan lap thwong c6 nhiéu yédu ciu k§ thuétl cho nén
s€ 1ap duwge mét s8 chudi kich thude lip. Chung thudng
c6 chung mét sd khau thanh phian. Do chinh xac cila
cac khau thanh phan chung dy phai dwoc xac dinh tir
« chubi khét khe nh#t». Chudi khit khe nhit 14 chudi ¢6
yéu ciiu cao nh#t nghia 1a dung sai cia khau khép kin
bé va sO lwong khau thanh phdn nhiéu,

Giai chodi kich thwoe dugce ti€n hanh theo hai phwong
phap: D6i l4n chirc néing hoan toan va dbi 14n chire ning
kh6ng hoan toan.

I—GIA1 CHUOI KiCH THUOC THEO PHUONG PHAP
POl LAN CHOC NANG HOAN TOAN

Theo phwong phap nay thi logt kich thuwéc khau thanh
phin dat dugc tinh d8i 14n chire ning hoan toan ngay
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Sai léch khau thir k'nao d6 dwoc d& lai tinh thi xac
dinﬁ nhw sau:

a) Néu A, la khau ting:

m—1
BOZ = Z BiBOj S Z BiHOi
BOK Ealh i—=1 i=mm4-1
Buc
(6-8)
m—1
HOy — ) BHO, - Z B;BO,
HOK L =1 i—mm4-1
By
(6-9)
b) N&éu Ay 1a khau gidm:
n—1
HO 5 — Z B.HO, — Z B.BO;
BO, — =) l=m+1
P
(6-10)
m n—1
BOy — Z B;BO; — Z B;HO;
HOK aie Sl i—==1 i=m4-1
B
(6-11)

Phuwong phap gidi theo d38i 1an chirc niing hoan toan
thich hop véi nhitng chudi kich thuéce ¢o6 86 khau thanh
phéan it hodc do chinh x4c khong cao—nhitng chudi chi
li€t hotic chudi ldp don gidn. Trong dign kién hién nay &
ta gidi theo cic phwong phap khac con cé6 nhitng khé
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khin khi khio sat cac hé sd, thi sit dung phuong phap
nay twong ddi thudn loi.

Vi du 3. Cho chi tiét nhw hinh vé 6-6a.

a) Lap chudi kich thudéc chi ti€t néu trinh twr gia cong
1a A}, va A,. Xac dinh kich thuéc A; voi diéu kién

A, = 180 =+ 0,25
Ay =120 — g,45

| - Chvan phy
l =S

Y i

A

—

Chudn céng nghé
Hinh 6-6a

b) N&u trinh tu cong nghé la A,, A;, xac dinh kich
thuoe A, va A; va so sanh voi k&t qué & trudng hop a
voi diBu kién A, = 120_,,,s. Kich thwédc danh nghia
A, =180mm; A; = 60 mm.

¢) Néu trinh tw cong nghé ]a A,, A,, xac dinh kich
thuoce A,. Bigt A, = 80 + 0,2, A; = 30+%75

d) N&u trinh iy cong nghé la A,, Aj; xac dinoh kich
thwéc A, va so sanh véi k&€t qud tim dwoce & trudng
hop c.

Giai.
a) Voi trinh tu gia cong la A; réi A, thi A; sé hinh
thanh cudi cung. N6 la khau khép kin ctia chudi nbir so

ddé hinh 6-6b.
Ag = A3,
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Diwra vao so A0 chubi ta thiy:
A, 1a khau ting c6 B, = + 1.

A, 1a khau gidm c6 B, = — 1.
Xac dinh kich thuéc khéu
MR, ~|  khépkin Ay = A, twcla ta phai
gidi bai toan thuan cua chudi

A, | Ay=Ag kich thuéec.
e 2 3 Kich thwoc danh nghia cua

A; duogc xac dinh lheo cong
thwe 6-1.

Ay =A;=A,— A, =180 — 120 = 60 mmn

Hinh 6-6b

Sai léch, dung sai cia né dwoc xac dinh theo cac cong
thire 6-4, 6-5, 6-6.

BOAs = BO0a; = (+1)(250) + (—1) (—450) = 700 pm.
HOA= = HOa; = (+1) (—250) + (—1)(0) = — 250 um.

Vay A; = 60 ig’;%

|

f

Kiém tra lai 6A; = BOA; — HOA3 = 700 — (—250) =
= 950 pm,

b) Véi trinh ty gia cong la A, A; thi A, s& hinh thanh
cudi cung, n6 la khau khép kin cta chudi nhw so d8
6-6c¢.

Xéac dinh kich thuéc A, A; tuc
la phai gidi bai toan nghich clia |=— -
chudi kich thuoc. O day:

A; 14 khau ting nén B; = + 1, A, = Ag | Ay
Theo cong thirc 6-7 va bang Hinh 6-6c
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6-2 ta x4c dinb dwoc hé sd ciip chinh x4c chung clia‘cac
khau thanh phin nhu sau:

450

a,; = = 97 don vi
(1) (2.66) — (—1)(2,04)

Dua vdo bang 6-1 ta xac dinh dugc cip chinh xée
chung cla cac khau thanh phén la cHp 6.

Theo TCVN 31-63 (va bang 6-3) tra duwegc sai léch va
dung sai ctia khau ting A,.

Al == 180 A6 = 180+0’26

Tinh sai léch cho khau d& lai A; 14 khau gidm, theo
~ cong thire 6-10 va 6-11.

— 450 — (0)

0 — (+1)(4260)
—1

Vay A; = euigj;g, ¢6 8,, = 19pm

Ki¥m tra lgi 8,5 = 85, = 8,  + 0,, = 26 + 19 = 45m.

So sanh véi truéng hop a ta thdy vai tro khau khép kin
d4 thay d8i nén dung sai clia khau A; bé hon nhidu.

c¢) Voi trinh tur gia cong 1a A;, A, thi A; s& 1a khau
khép kin. Theo diu bai A, = 30+%75, A, = 804-0,2.
X4c dinh kbau thanh phin gidm A,. Pay cfing 1a bai
toan nghich gém hai kbau thanh phin, trong dé khau
A, da bi€t, do d6 khong cdn tinh hé s§ a, d& xac dinh
cdp chinh xéc.
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Sai léch cua ching dwoe x4c dinh theo cong {htc
6-10 va 6-11.

BO,, = 0= (=200 _ _200um.

—1
HO, — F750—=(+200) _ 0 o
2 1 '
Vay A, = 50,53
Dung sai khau A,: 84, = 350 pm

d) V&i s8 liéu da cho A; = 80,2
AS — 30,1_0:75

Néu trinh tw cong nghé 1a A, réi A; thi A, s€ la khau
khép kin. Xac dinh kich thudc A, tire 1a giai bai toan
thudn voi: A; 1 khau tdng B, = +1.

A; 1a khau gidm By = —

Kich thuwdc danh nghia cia khau khép kin dwge x4c
dinh theo cong thire 6-1.

A, = 80 — 30 = 50 mm

Dung sai va sai léch dugc x4c dinh theo cac céng thuc
6-4, 6-5 va 6-6.

BAg = Oy + 85, = 400 + 750 = 1150 um,
BO,, = (+1) (4-200) + (—1)(0) = 200pm.
HO,, = (+1)(—200) + (—1)(750) = —950 pm.

Vay A, = 507330
Kigm tra lai 6,, = 200 — (—950) = 1150 pm.
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So sanh k& qui & hai phin c, d ta thy: v&i ciing
diéu kién :

A = 80+02, As=30T07

nhwng voi trinh tw gia cong khac nhau ta nhén duoc
kich thudc khau A, khac khau.

O truong hop c khau A, déng vai tro khéau thanh
phdn nén dung sai ciia n6 bé.
GAZ — 6A’3 —— 6A1'
Con ¢ trudng hop d khau A, dong vai tro khau khép kin
nen ¢6 dung sai lon

6A2 = aAZ - 6A3 T 6A1

Vi du 4. Cho chi ti€L nhw hinh v& 6-7a. Pudng ngit
quang 14 16 ® A, nhan duwoc sau khi gia cong the.

AR

A;f2 |

b)

Hinh 6-7

X4c dinh kich thirée A, d& gia cong rdnh, n&u sau khi
gia cong ranh ta dugc kich thuéc A, Trinh d¢ gia cong
Al’ Az I‘Bi Aa.
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Bi€t ring @A, — 78", oA, = © g0 +0:02

A, = 86+0,2

Gidi. Khi gia c6ng cac 16 ® A;, ® A, chuln 1A tAm quay
O cta chi tiét. D& ddm bdo dung dinh nghia clia chudi
A1 va A3,
2 2"
Boi vay khi tinh sai 1éch va dung sai ctia kich thuwoc A,
ta 18y gia tri hé sd anh huwdng cla hai khau nay bing
0,5 gia tri hé s§ anh huwdng cda A;, A; A& bdo dam dung
sai cia ching bing 0,5 dung sai cua cd dwong kinh

(khong nén I8y kich thuéc ban kinh Ay va As réi tra
8 y 9

=

kich thwoc, khi 14p cbubi ta dwra vao cac khan —2

dung sai vi cac gia tri sai léch, dung sai cé thé& khac di
do viéc phAn khodng kich thudc).

Xudt phat tir day rinh di theo m¢t chiéu ta c6 quan
hé gitra céac kich thuwoc (Hinh 6-7b):
A, A
— =24+ —=—A,=0
2/ T A :

Trinh tu gia cong la A; réi A,, A; vay A, 1a khéu
khép kin.

A A
A=A, =23 -T+A
) 4 2 2+ 2
Ry TR . 1 A .
A, va —2 1a kbau 1dng, c6 B3 = —. B, = 1, — la kbau
2 2 2
; 1
glélﬂ CéBl—'——'—?

S p
Kich thuwée danh nghia khiu A,

A =86 — 40 4 39 = 85 mm
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A, la khau thanh phan tdng, nén day ciing la mét bai
todn nghich. Trong (rwdng hgp nay — 1 kbaa thanh
phin da bi&t, do d6 khéng cdn x4c dinh hé s& clp chinh
xac chung a,. Sai léch cia A, dwoc x4c dinh theo céc
cong thwe 6-8 va 6-9.

+200 — (0,5) (20) — (—0,5) (0)

BO,, = : — +190 pm.
gl —200 — (0,5) 1(0) — (05)(400) _
Véy Az = 85+0'19

)
Kiém tra lai

Opp =84, — 6;‘1 _ 6_‘;;3_ = 400 — 200 — 10 == 190 pm.
Vi du 5. Bo phan lap gitra pittong, chdt pittong va
bién nhuw hinh vE 6-8. Kidu l4p gifta chdt v&i pittong 1a
T2, gitra chdt voi bién la L 2.
Xéac dinh céc kich thwoc: Ay, A, A, (Auwdng kinh chét),
A; (dudng kinh 16 bién), A; (dwéng kinh 16 pittdng).
Yéu céiu cia by phan ldp la:

Ae = 270_0,137mm

Cho bi€t c4c kich thwéc danh nghia: A; = 200 mm,
A, =70 mm

A3 = A4 = A5 z20:[1'”]1
Khau d& lai tinh 1a A,

Gidi. Dwra vao cdc dwdng tAm cla chdt pitiong, tAm 16
piiténg, tam 16 bién 12 chudn khi gia cong cac chi ti&t
va xufit phat tir tAm 16 bién dudi ta co so dd chudi nhw
bhinh 6-8b,
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Tir yéu ciiu chung clia bo phan lap Ag = 270_g,34; déng
vai tro khau khép kin ta c6 quanhé cac kich thuwréc trong
chudi:

A; _ As

AZ=A6=A1+A2+A4——2—-— 5

Cac khau A;, A,, A, 12 nhirng khéa tdng co

By =By =By= + 1

A, A

Cac kbhau 25 1a nhitng khau gidm cé

Bs =Bs = — 0,5
Kiku ldp gifra chdt pittong voi pitiong la T2, gitra chdt
voibiénla L2, Do dic diém k&t ciu corg nghé mdi ghép
phéai dung hé thdng truc [#]. Tra sai léch, dung sai theo
TCVN

40>
DAg = ©20 T2 = 2010006

(DA4 = (D2O B = 2()_0,014

®A; = 020 L2 = 2073:032

Xac dinh hé s cip chinb xac chung cho cac. khiu.
Khi tinh theo cdng thire 6-7 va bang 6-2 ta loai trir cac
khau A3 A4, A5 vi da biét.

187 — 23 — 14 — 22 :
p = ~ 25 don vi.
(1.3,02) + (1.2,01)

Theo béng 6-1 chon cép chinh xac 4.

« Xem tiét §2 chwong IV Gido trinh ¢ Co s& dung sai va do
Irorng trong ché tao may ».
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Tra TCVN 29-63 cho khau ting A, ta dwoc A, = 70+0%.
Kham d2 lai tinh 14 A, cling 1a kbhau ting dwoc xac dinh
theo cong thwe 6-8 va 6-9.

— [(+1)(60) + (+1) @] _

BOA]_ =

1
_ D@ CUNEID) gy
HOA, — -—187—[(+1)((;)+(+1)(—14)I £
ERC 0N o) + OO )y

A o —0,0645
Vay A, = 200" ' o¢

Dung sai 8A, = 90,5
Kitm tra lai 84 = 187 — 60 — 14 — 11 — 11,5 = 90,5

Vidu 6. C6 bo phan may nhu hinh 6-9. Tryc 1 quay

trong 6 4. 0 lap trong 16 hdop 2, banh ring 3 lap then
trén truc 1. Gac kich thu'orc danh nghia chinh ghi trong
ban v&. Cac yéu clu cta b phan lip la:

— — —— +0’75
S i e
Kich thwéc chigu rong 0 lin O, = 0, = 20_,,;. Xac
dinh cac kich thwéce chiéu dai cua doan truc va cac kich
thwoce cac chi tiét co lién quan. Cac khau dé lai tinh la
kich thwéc cua truc.

Giai. Xu#t phat tir yeu cau chung cua by phan may la
cdn c6 khe ho gitta 6 1dn va ndp dé bu trir cho luong
sai s§ gia cong cac chi tiét, sai sd lap rap va bu trir cho
lxgng din n& vi nhiét sinh ra {rong qua trinh bé phén
may lam viéc. Khe h& d6 la Ay; = 0+%"® Ta lap duge
chudi 1 (hinh 6-9b).
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& 54 L ‘:8: a—- ‘ -—A-_z.ﬁh‘._..
[ A=s
2 77!
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\\ 1l T
§k \‘ i 1 H \ Qﬂ
=y S—HE
E =< S © A
N
. S
| 27 /‘4 4
N,=12 1,; 20 |, 7;:1128 ﬁ‘go_f_=Nz
As
a)
N=12 Ag, 0,220, = 126 0,= 80.,, N,=12
. -:} qr: :'}:qz ---|-Fil ‘+—‘-q' =
i H=190 i
b)
0, 20-0,4 lA B=54 = ,=&0
2 = r2 | D +*9"6 —l_o.
e Ta=20 L Ax.‘il Ts ¢
¢) d)
Hinh (8-9)
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Tir yéu cdu bdo ddm b& mit 14p ghép gitta b lin voi
doan truc T,, doan truc T, phai dai hon bé rong 6 lin
0,, ta lap dwoc chudi 2 (hinh 6-9c).

Tir yéu cdu lap ghép gitra banh ring, dém, & lin 1 voi
doan truc Ty d& banh ring co6 thé ty sat vao dém, doan
truc T; phai ngin hon 16ng chiéu dai banh ring,
démva b 1, nghia 12 phaicé A23 — 0+%75 ta hinh thanh
chuéi 3 (hinh 6-94d),

Trong ba chubi kich thuée trén ¢6 nhitng khau thanh
phan nhw O,, O, tham gia & cac chudi khiac nhau. Mudn
bdo ddm théa man cac yéu ciu chung ctia bo phan lép
ta phai chon chudi khit khe nh&t d& gidi diu tien. O day
chuéi khat khe nh&t 1a chudi 1 vi voi cung tri s6 dung
sai khau khép kin 1a 750 um, chudi 1 cé sé lwgng khau
thanh phin nhiéu hon hin hai chudi sau.

Chudi 1.

Céac khau N;, N,, 0;, 05, va T, 1a cac kbau giam : B,=+1
khau H la khau ting: py = —1.

Cac khau O,, O, da bi&t vi la nhitng chi ti&t tiéu chuan,
do d6 khi xac dinh hé s& clp chioh xac chung cho cac
khau thanh phin theo cong thwc 6-7 va bang 6-2 phai
loai trir chung.

L 750 — 100 — 100
"I+ 1) (3.02)] — [(— 1) (1,21) 2 + (— 1) (2,66)]
~ 68 don vi
Theo bdng 6-1 chon cp chinh x4c chung cho cac khau
thanh phin cdp 5. |

Bt lai khau T, dé& tinh. Tra TCVN 39-63 va bang 6-3
¢6 N, =N, = 12_,,,;. Tra TCVN 30-63 va bing 6-3 c6
H = 190+°185 T, 14 khau gidm, theo céng thic A-10 va
6-11 c6 sai léch.
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— 1
750 (+ 1)(185)]~[(—1)(~70)2+(—1)(—100)2]
HOTl — 1
= — 225
Vay
T] == 126_.0,225mm
Dung sai
Op, = 225 pm.
Thir lai

br, = 750 — [(70 x 2) + (100 X 2) + 180] = 225 pm

Chuoi 2.

Chudi 2 c6: hai khau thanh phin trong @6 khau gidm
O, da biét. Khau tdng Tj tinh theo cong thirc 6-8 va €-9
ma khong cén xac dinh hé s& cip chinh xac.

750 — [(— 1) X (— 100)]

BOTz — 1 = 650““1.
HOT2 — 0— [(_ 1) (O)] = 0
1
Vay T, = 20+%%mm. 6r, = 650 pm
Thir lai  6ry = 6A22 — 80, = 790 — 100 = 650 pm.
Chudi 3.
Cac khau B, D, O; la cac khau tang: g, = + 1
Khau T; 1a kbau giam: g;3 = — 1

Kich thuwéc danh nghia cia T,:
T3 =54 4+ 8 420 —0= 82mm

Theo cong thirc 6-7 va bing 6-2 x4c dinh hé 3 cip
chinh xéc:
750 — 100

=T @00 + (D) — (— D@2,52)]
chon c#p chinh x4c 6.

= 122 don vi
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Theo TCVN 31-63 c6 B = 54+%2, P — 8+01
L]
Kbau gidm T; xac dinh theo coéng thire 6-10 va 6-11

B0, — 9=[(+ DO + ()(®) + ()(~ 100))

¥ —1
= — 100 pm.
HO. — _790— [(1)(200) + (1)(100) + O]
Ty & Ny
= — 450 ym

Vay T = 82701, 8, = 350 um

Thir lai: Opg = 750 — [200 + 100 4 100] = 350 um.

Bai tap.

1. Cho chi tiét nhu hinh vé 6-10. Tuy theo cac diéu
kién cho trudc & duwdi (kich thuwédc cac kbau va trinh tuw

, Chudn phy
.

. .
< |

|
) L -

‘ \n
< of <

I o <

"y

] (1=t

b

Chuér céng nghé
Rinh 6-10
gia c6ng), hdy phéan tich cac bai todn, hinh thanh cac

chuéi kich thwéc, gidi cac chudi do6 d& xéc dinh céac
kich thuéce, cac khau con lai trong tirng trudng hop.
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a) Trinh ty gia cong 1a A, réi Ay, Aj.

Cho biét A; = 450 +- 0,030
Ay = 300—g,050
A, = 10()+0:035

|

b) Trinh tu gia cong la A, roi A, va A,.
Cho bigt A, = 450-£0,030

+0,040
A4 = 150 0,060

A3 — 10‘)+0'035

- ¢) Trinh tw gia c6ng la A, r6i A,, Aj.
Cho biét A; = 450 = 0,030,
A, = 150+00%0

Ag = 200=40,050

d) Trinh tu gia cong la A, r6i A,, A,

Cho bigt A; = 200 £0,070

Kich thuéc danh nghia: A, = 450 mm
A, = 150 mm
A; = 100 mm

d) Trinh tir gia cOng a A, réi A,, A,.

Cho biét A, = 20010,070

Kich thu¢ec danh nghia: A; = 450 mm,
A, = 300 mm
A; = 100 mm

2. Cho chi i€t nhuw hinh vé 6-11. Cac kich thwéc thiét
k€ cho truéc & dudi.
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Hay lap cac chudi kich thuwoe va xac dinh cac kich
thwéoc cong nghé A,, A, A,. Phan tich, so sanh cac fri
s0 dung sai cla cac kbau trong hai loai kich thuéc trén.

Ry |
/
i O\ w—— R
%I NN EENNNEE .
CY KCREN, P \ *
{r &‘\\ l E LR 1
\ \-\Ti t . -' :>\\ o Y
\\\\ \\\» \\\ ~ :\\1
Ay NN % \‘,‘\\\'
S RN RN
B I SN &\\ {

Hinh 6-11

a) Cac kich thueoc thi€t ke :

B; = 30—¢,050> B, = 20+0,030
Kich thwéoc danh nghia By = 10 mm
b) Cac kich thuwée thiet ké:

B, = 60+%9%9, B, = 4040,040

Kich thu¢c danh nghia By = 20 mm
3. Chi tiét truc then nhuw hinh vé 6-12. Cac yéu céu k¥
thuat cudi cung ta:
d = 60_._0,060 i — 12+0,300

Mu®n vay phai gia céng d& c6 kich thirée D=60,5-%1%

rdi hiy phay ranh T d& sau nguyén cong mai hét lwong
dwr @€n d=60-"°° s& c6 chiéu sau rinh then t = 12+%°%,

Xac dinh kich thwéce T.
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4. B phan lap gita pittong, ch8t pittébng va bién (nbu
& hinh vé 6-8a, kidu lip giita chdt voi pittdong la T2,
gitta chdt voi bién l1a L2, Nhiém vu nhw & vi du 4. Cho
bidt Ag = 520_4,34. Cac kich thwoc danh npghia
A, = 380mm, A; = 140mm, A; = A, = A; = 30 mm-

5. Cho bo phan lap nhw hinh vé 6-4. Hay lap chubij
kich thudc lap gom kich thuoc hOp 1 truc 2, bac 3 tham
gia. Gidi chudi kich thwéce do dé xac dinh kich thuwéc
cac chi tiét lién quan. Khau dé lai tinh 12 kich thuéc
hop 1. Yéu clu ctia b¢ phan lap la:

Az = 07055
6. Cho chi ti&t nhwr hinh v& 6-13. Phéi c6 kich thudce A.
Xac dinh kich thwée A, @8 gia cong 16 trong voi diéu kién ,
Az == 18_0,12 nmm

A3 = 1Ui0,3 mm
A =24 _,;mm

Trinh ty gia cong 14 Ay, A,.

T IR Ae
MR o ~\
| Aj \\\ As
j 2 \A\
b
R 3 - — a¥
| |
' \\‘:‘ .(\Tx . : A
f"—*‘—" K\\ \\ \,‘ X \‘\\
~ : A ¥

l .‘.\ \’\:\\“ N X '-,‘\\R:'\,\ \\

L . ‘ SRR \ N “ o~
Y DSOS So do chudi
| _
| A |
S I

Hinh 6-13
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II. GIA1 cHUOI KiCH THUGC THEO PHUONG PHAP
POI LAN CHUC NANG KHONG HOAN TOAN

A. Phuong phap tinh theo xic suit

Tinh dung sai, sai léch kich thudc theo phuwong phap
x4c suélt tirc 14 bd qua cac gia tri c6 xac sudt bé — gia
tri cwe dai, cwc tiéu — Bo&i vAy gidi theo phuweng
phap nay c6 kha néng ting dung sai cidc kbau thanh
phin, do d6 ¢6 kha ning xuft hién ph€ phim lam cho
loat chi ti€t khong thé d6i lAn chirc niing hoan loan duore.
Phuong phép nay chi thich hop véi diéu kién san xuét
hang loat.

1. Bai todan thuadn.

Dung sai ctia khau khép kin trong chudi dwoc tinh
theo cong thure

f n
1 2 4 2

S J— , .

» K E B K. o (6-12)

i=1
Trong do KE va K, la hé s phan bd cia 1oat kich thuéc

khau khép kin va khau thanh phén, né phu thuoc vao
dang dwong cong phan bd. N&u phan b6 chufin thi 60 = é.
Néu duwong cong phan bd bat ky thi 60 = K.

Sai léch kich thwéce cia khau khép kin duwoc tinh theo
cong thirc

62
BOZ = AZ —l_—é_ (6-13)
62 ‘
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AZ‘. la toa d trung tam dung sai tinh tir kich thwéc danh

ngﬁ'fa. N6 dwoe xac dinh theo cong thuce:

Os

Ay = Y B(d + %) —ag = (.15)
i=1

sy O la hé s& phan b3 tuwong d38i cua khau khép kin
va khau thanh phidn. Chung phu thudc vao vi tri caa
dudong cong phan bd so voi trung tAm dung sai. Thay

AZ vao cOng thirc 6-13 va 6-14 co6:

IOZ_ZB(A +a——)+(1—o¢2)6—2 (6-16)
=1

n
0.
Hos =Y 8, (Ai—j— = (6-17)
i—1

Cac hé s§ «; va K. phai thdng ké trong san xuit. Cae

hé sd % VA KZ tinh rat phuc tap, thwong lay s = 0,

Ky =1 gi8ng nbu phan b3 chuiin.
2. Bai toan nghjch.
Cach dat vdn dé va cach giai quyét twong tw nhu &
bai toan nghich gidi phuwong phap déi lan chirc ning
hoan toan. Hé s& cép chinh x4c chung ctia kbau thanb
phén :
Ko o

2 = > 2 — (6-18)

n Z
Y ek (05 / A )
1=1
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Dung sai va sai léch kich thwéc ctia khau dé lai tinh
dugc xac dinh theo cac cdng thire sau:

n—1
b 2
K5 05— L B?KR? o

i=1
Og = BIKZ (6-19)
n—1 5
Ay — E B; (Ai ¥ ai?)
=1 6
BO, = + (1—ag)-X  (6-20)
Bk 2
n—1 8
ox-Th(aod)
i—=1 61{
HOy — B ~(l-am)~  (6-21)
K

Vi du 7. D€ gidng nhuw & vi du 3a.

Cho chi tiét nhw hinh vé 6-6a.
Hay hinh thanh chudi kich thuéc chi ti€t néu trinh tur

gia cong A, roi A,.
Xac dinh kich thuwéoc A; voi didu kién:

A2 — 120“’0’450

14y Is -

=1, o, =0

2

Giai. Vi trinh tu gia cong 1a A; réi A, thi A; sé hinh
thanh cudi cuirg. N6 13 khau khép kin etia chudi nbir so

d6 hinh 6-14,
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Day la bai toan thuén. Kich thuéc danh nghia cia
khiu khép kin

Ay = Ay = 180 — 120 = 60 mm

A= 18g2as

A2 = ’EO'O'ALL.‘ AE:ALJ

o | -

Hinh 6-14

Dung sai khdu khép kin xac dinh theo cong thie 6-12,

1

bay =05 = — V(12.1,22.0,5%) + (—12. 1,22, 0,45
= (0,807 mm

= 807 pm

Khodng céch tir trung tim dung sai dén kich thudc danh
nghia cia cac khau thanh phiin xé4c dinbh theo cong
thirc 6-19.

A, =BO,, — ‘531 — 0,25 — 0,25 = 0

Ay, =BO,, — 6‘2‘2 =0 — 0,225 = — 0,225 mm

Thay céc gia tri caa A;, Ay, 8,, vacac hésd vao cong
thirc 6-13 va 6-14 ta xac dinh dugc sai léch cha khau
khép kin A3‘

BOy — BO,, = + 1[0 + (0,15.0,25)] —
0,807
2

— 1[—0,225+(—0,15. 0,225)]+ (1-0)
= 0,6997mm = 699,7um
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HOy = HO, = + 1[0+ (0,15.0,25] — 1[ — 0,225 +

0,807

+(=0,15.0,225)]—(1-0) — —0,1073 mm=—107,3 pm

— A, = 60 T 06997y,

TAav |
Vay A — 0,1073

2

So sanh voi k&t qua ¢ vi du 3a la:

Ay = Ay = 60" %79 ta nhan thdy di bdé qua

nhirng gié tri co sai léch tr + 0,6997 dén + 0,70 va tir
— 0,1073 dén — 0,25 vi c6 x4c suiat xuft hién rit be.

Vi du 8. Baitoan ditragidng nhw ¢ vi du 5 hinh 6-8a, b.
Cac s06 liéu cho nhuw sau:

Cic knay | Kich thuée Cac hé s6

mm B K o
Ag—=— A3 270—0,]37 — 1, 0
Ay 70 41 1,2 0
As 20 ~1 1,2 0
A, 20 +1 1,2 0,1
As 20 1 1,2 0
Ay, 200 +1 1,2 0,1

Hay gidi bai toan theo phwong phap xac xuft.

Gidi C6 so do chudi nhuw hinh 6-8b. Cling 1ap luin nhw
vi du 5, cac hé 8 anh hudng B; c6 duoe do x4c dinh
cac khau thanh phan ting, giam di ghi & trén. Cac khau

gidm A3 va B5 1pitink se 14y Py _Bs _ g5
2 2 2 2

dé ddm béo % tri s6 dung sai cua chiing.
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Tir cac kiu lip di quy dinhco:

= 9D — 9 10006
@A =@20T2 = 20 7774 mm

¢A4 =®20B == 2” —0+014 nmm

GA; = O20L2 = 20 " 0030 3y

4 0,008
Khi tinh hé s c@p chinh xac ching ta ciling loai trir
cac khau Aj; A, A; da bi&. Theo cong thuc 6-18 va
bang 6-2 c6 :
187 — (23 4 14 + 22)
Y= Y12 1,22.3,022) 1 (12.1,22.2,012%)

= 29,4 don vi

So sanh véi tri s a, trong vi du 5, hé sd cap chinh
xac chung di loén hon, nhung van gin 30, ta cling chon
cip chinh x4c chung cho cic khau thanh phén 1a cép 4.

Tra TCVN 29-63 co6: A, = 70+ 0:060mm. Dung sai
khau d& lai tinh A, dwgc xac dinh theo cong thirc 6-19:
0A; =0k =

0, 1872_[(1%.1,22.0,06%)+(—0,5)% . 1,2%,
.0,0222) + (12.1,22.0,0142)+

s + (—0,52 . 1,22, 0,0232)] —0,142mm
12.1,22
6a; = 142 pm.

Khoang cach A tir trung tAm dung sai caa cac khéu
d€n kich thwéc danh nghia tinh theo cong thue 6-15.

Ng = AZ =0 — 0'287 = — (,0935,

Ay, = — 0,06 + ‘Lg-b— = —0,03
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0,022

A, =003 — = 0,019
A, = 0— 0014 _ _ 607
2
A, = 0,006 — 0’923 — — 0,0045

‘Thay cac sd liéu da biét vao cong thic 6-20 ¢6:
Tri s® sai léch trén ciia khau A,.

—0,0935 — [1(0,03 + 0) + (—0,5) (0,019+0)

BO,, —
Al 1
+1( 0,007 + 0.1 %ﬂ) (— 0,5) (— 0,0045 + 0)
+ 7 g
(1-0) 0142
+ 2 ] _
1 _
= — (0,039mm = — 39 um.

Sai léch duwdicaa kbhau A, co th& tinh theo cOng thu:c
6-21 hodic: .

HOA, = BOA, —8A; = — 0,039 — 0,142 = — 0,181

Vay A, = 200 039

—0181

Bai tap 7-12

Lam céc bai tip d€ gibng nhu cac bai 1-6 nhwng gidi
theo phwong phap xic sudt. Hiy so sanh k&t qua clia
tirng céip bai theo hai phwrong phap gidi. Phan tich, k&t
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lndn. Cac hé s8 o va K 18y véi mirc chinh xac di dung
nhwr sau:

K, =1,2
a; = 0,15 d8i voi khéu ting
a; = — 0,15 d8i voi khau gidm

[; o 1, d,z —_ ().

B. Phwong phap sira chira khi lap

Phuwong phép nay dugce sir dung khi gip phai bai toan
nghich c6 dung sai kbau khép kin qua nho hodc s8 lugng
khau thanh phin qué nhiéu. N&u gidi theo phuong phap
khac, du 14 phwong phdp xéc sufit thi dung sai clia cac
kbau thanh phbadn qua nho kho6 ch€ tao, thim chi c¢o6 khi
khong ch& tao n6i. Theo phuong phap nay ngudi la tu
quyét dinh dung sai cdc khau thanh phin theo TCVN
cho phu hop voi didu kién gia céng, con d& dam bdo
yéu cdu ctia kbau khép kin thi stra chita lai kich thuée
cia mdt khau thanh phin nao d6 goila khau bbi thwong.
Boi vay cac cong thirc tinh sai léch, dung sai cho khau
boi thuérng ciing gidng nhu cac cong thirc tinh cho khau
d& lai trong bai toan nghich.

Néu khau béi thwong 14 khau ma khi cao stra lam gidm
kich thuéc cua no thi chi cin xac dinh sai léch duoi.
Trong chudi kich thuéc néu né la khau ting thi tinh
theo cong thirc 6-9, n€u la khéu gidm tinh theo céng
thac 6-11,

N€u khau béi thwéong la khau ma khi cao stra lam
ting kich thwéce ciia no6 thi chi cin xac dinh sai léch
trén. Trong chudi kich thiréc néu 14 kbau ting tinh theo
cong thie 6-8, n€u la khau giam tinh theo céng

théc 6-10.
191



Vi dy 9. C6 bd phdn may nhw hinh vé 6-9. O vi du 6,
khi gidi bai loan nay theo phwong phap dbi 1an chirc n#ing
hoan toan (chudi thir nhét), xudit phat tir yéu ciu chung
clia bd phan may As, = 0+75 ta da c6 cac k&t qué sau:

Tl = 126_0’225, H = 190+0’185.
Hay giai theo phwong phap sita lip, kbdu béi thuong
dé cao stra la nip N,.

Gidi. Bé dé ché& tao cac chi ti€l, ta quyét dinh dung
sai cho cac khau thanh phdn kha lén (theo TCVN). Viéc
phan b8 dung sai vin theo nguyén téc: khau ting gidng
nhw 16 co sd, khau gidm gidng nhu truc co 80':

6N1 — 6N2 = 24() um, dO dé NZ — 12_0,24

coOn N, la khau boi thudng

8y = 600:  H = 190060

oT; = 530 : Ty = 126_;,<30
0 = 0y = 20_,; vi la chi ti&t tiéu chulin. Khau bdi
thwerng Nj 1a khau ma kbi cao stra kich thwéc clia no

gidm va ciing la khau gidm trong chuédi kich thwéc nén
duoc xac dinh theo cong thire 6-11.

m n—1
BOy — Z‘ 3,BO. — E B,HO,
HONI _ Hobg _ i—=1 i=m+-1
Bbt
= TS0+ DO —[(—1) (~100)2 +
) — 1
n (—1) (= 240) +_(_-1- 1) ( —530)] — — 820um.

192



BONl = 6N1 o HOAI = 240 — 820 = — 580 pm.

Vay N, = 12“8’33 mm

Bai tap

13. Cho bd phan may nhw hinh vé 6-15. Yéu cdu cla

by phan lip la AZ = O+g'?g Cac kich thwoc danh

nghia:
N; = N, = 16 mm, D
B = 70mm, H

56 mm, T, = 130 mm
442 mm

Kich thuéc chi€u rong 6 ldn 0; = 0, = 56_4,55
Xac dinh kich thwoc cac chi tigt:
a) Theo phwong phap dd6i l1an hoan toan.

|

7
L ] AT
B A _F==x_|b
el = |
4 7, o F
F - N
////A: j/V /D/
| N 7772 §
o | 84 B T . 40.2 Ag
e B e pelet et
- L L3
Hinh 6-15
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b) Theo phirong phap xéc sudt v&i viéc chon céc hé
s moOt cach twong d8i nhwr 4@ huéng dan' & phin trén.

c) Theo phwong phap cao sira voi khau b6i thudng
1la N,.
14. C6 mdi ldp then nhu hinh 6-16. Chiéu rong then la

16 mm. Yéu ciu khe hé S = 07’020, Xéac dinh dung sai

va sai léch cua khau b6i thuong la kich (hwdc ban than
then. '

Hinh 6-16

C — Phuong phap dietu chinh khi lip

Bén chét cha phwong phap nay gidng nhw phwong
phap stra chita khi ldp chi khac & chd mudn cho
khau khép kin dat yéu clu, ngudi ta thay d8i kich thudc
khdu bdi thuwdng bing cach didu chinh mét bd phén
méy nio d6 biing cic tdm dém, chém, vit, co cfu léch
tAm... Kich thwréc danh nghia ctia khau bdi thwérng dugc
tinh theo coéng thwrc:

Ag = ZA, ting — ZA; gidm + K (6-22)
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K 14 kich thwoc danh nghia cia khau boéi thudrng duoc
dwa vao chudi kich thuée. Khi K la khau ting dung
dfu céng (+), khi K 14 khau gidm dung d#u trix (—).

Ung voi cac gia tri cue tri cia khau khép kin va cac
khau thanh phin ta cé.

— Né&u K la khau tang:

m—1
AZmax — Z Aimax + Kmin — Z Aimin
i=1 i=m-1 (6-23)
m—1 3]
AZmin = Z Aimin + Kmax — Z Aimax
i—1 i=m+41

— Néu K 1a khéu giam: -

m n—1
Y Ame— ) A — Ema

ASnax =
i—=1 i—mm+1 (6-24)
m n—1
AZpin = E Ajmin — 2 Aimax = Kmin
i=1% i=m<1

Tir cac cong thike trén ta xac dinh dwoc quan h~e dung
sai clia kb4du bdi thwdrng va cac khau trong chudi

n—1
= Y 8Ai—day (6-25)

i=1

Cin nh¢ ring tri s 8, 1a lwgng cin thiét d& diéu chinh
bido dAm yéu ciu chia khau khép kin, n6 khong phai la
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sai 38§ ngdu nhién gip phai trong khi gia céng ma phu
thudc vao viée diéu chinh.

Trong trwerng hop kbau boi thwong la nhitng tim dém
thi b& day S ctia nhitng tfim dém cidn phéi nhé hon dung
sai khau khép kin nén khi jdit cac tdm Jdém vao thi
lirong thay ddi clia khau khép kin nhé hon dung sai khau
khép kin.

S < 8,y
Nhung 6, = n.S do d6
é
;K = S\<6AZ

Vay s6 luwong tdm dém s& la:

aA >
Thuong 18y :

n =% 4 (6-26)
0A 5

Vi du 10. C6 b phan may nhufhinh vé6-17. O’ vi du 8
khi gidi bai toan nay theo phuwong phap dbilan chirc ning
hoan toan (chudi thir nh#t) xu#t phat tir yéu ciu chung
clia b phan may Ay = 0+%75 ta @3 c6 k&t qui sau :

Nl = Nz = 12—-0,07- 01 = 02 = 20—0:1
T1 = 126-—0,125: H = 190+9°185

Khi gidi bai todn nay theo phwong phap sira lip ta d&
c6 k&t qua

Nz = 12—0.24, 01 = 02 — 20—cm
T, = 126_,s3, H = 1900600
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Khau bdi thuong N, = 1270’38

Hay giai bai todn nay theo phwong phap didu chinh
tim dém dit & nép N,.

R !

\ Ase ||
e R— f
4

-J/ 0\

‘\

8% AN NN

i !

D
Py
-

b .45

N\
JAN

B T, =126 0,=20 Ny=19
-t " -
Q)
T () Ne
H
e
b)
Hinh 6-17

Gidi. Dé dé ché tao cac chi ti&t, ta quy&t dinh dung sai
cho cac khau thanh phidn kha lén (Theo TCVN). Viéc
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phan b8 dung sai cAc kh&u ting nhw 16 co 88, cac khiu
gidm nhwr truc co s&:

Ni=Ny; =12 4,55, 0, =0,=20,,
H = 190+2°¢°, T, = 126_4,53
A = 075.
Nhuw vay khi ldp ta phdi dit thém cac t&m dém la khéau

b6i thwéng K. Kich thwée danh nghia clia kbau bdi
thuorng duoc xac dinh theo cong thirc 6-22.

K = 190 — [(12.2) + (20.2)+126)] = O mm

Dung sai khau b&i thuwdng dwoc xac dinh theo cong
thirc 6-25.

—1
O = Z 6A1 — (SAZ
i—1
= [(240.2) + (100.2) + 530 + 600] — 750 =
= 1060 pm,

6k = 1,060 mm
SO lwong cdc tim dém dugc xac dinh theo cong thirc
6-26

AY 750

Chiéu day cac tdm dém :

s _ & _ 1,060

n

= 0,53 mm

Vi du 11. B phdn may nhe hinh 6-18, kich thuéc
khodng cach tdm hai 16 yéu clu: L =200 4 0,28 mm.
Cac kich thwée Ay, A, ¢6 dung sai bé, ta mé réng dung
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sai cia ching d% dé gia cong : A;=1004-0,5mm ;
Az =80 i 0,3 min.

l
A
M)\l

LA

!

Hinh 6-18

Hay zac dinh tri s§ kich thwédce thay ddi clia khau béi
thwéong K, bé day S va s8 lugng cac tfm dém n.

Gigi. O day khéau khép kin AZ = L, cac khau A,, A, va

K déu la khau ting. Kich thwéc danh nghia khéu béi
theérng x4c dinh theo cong thire 6-22.

K = 200 — (100 4 80) = 20 mm
Dung sai cac khan

0, = O, = 560 pm

A
8a; + 8,, = 1000 + 600 = 1600 wm

Dung sai khau bd6i thwong deoc xac dinh theo cong
thae 6-25:

0 = 1600 — 560 = 1040 pm
S8 lwong cactdm dém theo cong thirc 6-26;

1040
560

= 2 cal
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Chiéu day eac tdm dém S = —19512- = 520 pm = 0,52 mm
Lay S = 0,55 mm. (S <§,,). Khi dé tacé:
§. = 2% 0,55 = 1,1 mm.

Thay &'y cho §y, nhur vy cung vdi cac gia iri d,; nhu
nhau thi 8, khi tinh v&i & s& nho hon khi tinh véi &y
(theo cong thire 6 - 25).

Theo cac s liéu didu bai da cho, dung sai ctua khau

khép kin va cackhiu thanh phdn phan bd ddi xwng so
voi kich thwéc danh nghia, do do, dung sai cia khau béi

thueong cling phan bd ddi xtng + %

ol

Ta co
K. ..= K+ —6—25— = 20,55 nim
O’k
Kmin = — —2— = 19,45 mim

Nhw vay kbhau béi thuong gém mot tdm dém co kich
thuoe S, = K,;, = 19,45 mm va hai tdm diéu chinh cé
bé day

98, = 20,55 — 19,45 — 1,1 mm

Kiém tralai:

Khicac khau A;, A, co tri 80 1&n nhit va khau K co
tri 88 bé nhét thi theo 6-23 :

Lmax = Almzn: + AZmax + Kmin
= 100,5 4 80,3 4+ 19,45 = 200,25 mm.

Khi cac kh&u A;, A, co tri s bé nh#&t va khau K c6 tri
s0 1&n nbat thi:

Lmin — Almin + A2min + Kmax
= 995 + 79,7 + 20,55 — 199.75 mm
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So voi s8 lidu da cho L = 20 & 0,28 thi L
déu ndm trong pham vi dung sai.

Vi du 12. Cho b¢ phdn may nhw hinh vé 6-19, yéu
cdu do hd gilra ban xe dao va than may dwgc quyét
dinh béi cac kich thiée gidi han cua A va B. Gid sir:

Azmax — 0,015 minm
AY

< min

va I“min

max

= 0,005 mm

Hiy xac dinh dung sai khau béi thuwong 1a chém diéu

L
s

7777

“““ \
\
\
kv
\ :
N
DNNANANNRNNNN

Hinh 6-19

Giai. Cac kich thwéce gioi han cha cac khau A, B xac
dinh kich thwéc gioi han cha khau khép kin — do6 ho
gitta ban xe dao vd than may. Theo ddu bai c6 kich
thwroe gioi han ctia khau khép kin (d6 ho):

A3 .. — 0,015mm, AS,,, = 0,005mm
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Dung sai khau khép kin :

0, = 0,01 mm.

2z

Nhwr vdy dung sai cda kbau thanh phidn A, B ldy
0,01

trung binh — 0,005 mm rit khé ché tao, khong

kinh {&.

Ta mé& rong dung sai cac kbau thanh pbin @& dé ché
tao, con dé& dim bdo yéu ciu cua may thi dung chém
diéu chinh.

Gi sir dung sai clia cac khau thanh phén
8g = 0,050 mm va §, = 0,100 mm
Nhw vay khéau boi thwong :

b= (8x + 8'5) — 8,5 = (0,100 -+ 0.0350) — 0,010
T4t nhién tri s lon nh&t cla chém diéu chinh phu
%
tga

0k = h; — h,, hiéu s8 chiéu cao chém trén hai tiét
dién trong chicéu dai .

thudc vao gocnghiéng a cuachém 1=

Bai tap

15. Cho b6 pban may nhu hinh v& 6-20, C4ac s§ liéu
da cho nhw trong bai tap 13. Hay gidi theo phwong
phap di€u chinh bing cac t8m dém & hai nip la K,
va K,.
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16. D& bai nhu & vidu 11 voi cac 8 liéu nhw sau:

a) A; = 100402mm, A, = 8040,lmm
L = 2004+0,18mm

b) A]. == 100_0,50 mm, A2 _— 80_0,30 mim
L = 200-+0,18 mm
K, i-: \j Mﬂ IL[__._KB
:S \ IT— \
~ ‘\} \\‘\\1\/‘@ | \ S; -\\4"
__&,{ A y e 2
Y NN
N LA
&
SRR AN
IVI'; ALY
- Ak <oy A
Oy _D — B _ 7 - - 4N2
|

Hinh 6-20

D. Phwong phap lap lwa chon

Ban chit cta phuwong pbap nay ciing gidng nhu
phuwong phap sira 14p va phuong phap diéu chinh, nghia
la: M& rong dung sai cac khiu thanh phan (theo TCVN)
dé cho viéc ché tao dugc d& dang. Con yéu ciu ciia khau
khép kin dugc thwc hién bidng cach phan loai cdc khau
thanh phin thanh cac nhém va chon nhitng nhom cé
kich thuwéc thich hop lap v&i nbau,

Céch dit vdn dé va cach gi4i quy#&t gidng nhuw o chwong
« Hinh tru tron ». (Xem phén 1dp lwa chon (chwong II)).
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§6-3. GHI KICH THUOC CHO BAN VE
CHI TIET MAY

Trong phdn pay chi dé cap 1¢i nguyén tac thir ba cia
viéc ghi kich thwoe, do 1a nguyeén tic dam bdo viéc ché
tao dé dang.

Khi thi&t k& may, xufit phat tir cAc yéu cduriéng cua
chi ti€t may hodc yéu cdu chung cia bo phan may ma
ilap dwoc cac chudi kich thwéce thich bop. Gidi nhitng
chudi kich thwédc nay ta co cac kich thudce cac chi tigt, Cac
kich thwoe trén thoa min chirc ning phuc vu cua chi tiét
may. Nhung khéng phai bat ky trwedng hop nao ciing cé
thé ghi nguyén cac kich thuée do 1én ban vé duoec, vi
c6 nhigu kich thuéce rat kho ché tao hodc khong thé ché
tao dugc. Boi vay nhiéu khi pbai thay th€ bing nhirng
kich thwéc khac dé dé dang gia cong ma van dam bao
chirc niing phuc vu cta chi tiét,

Thuwdng co6 nhirng cach ghi kich thwéc sau.

I— GHI THEO MOT XIiCH LIEN TIEP KiCH THUGOC

Thudng s dung khi ghi khoang cach tam cac 16 trong
mot vong hodc mot ddy, cac bac chaa chi tigt truc; khi
yéu cdu kich thwoc cac bac chinh xac; khi gia cong chi
tiét béing mot tap hop dung cu cét. (hinh 6-21a, b)

IfI—GH1 THEO PHUONG PHAP TOA PO

Kich (hwoc duge ghi tir mot chudn di chon. Truwong
hop mét day 16 hodic trong truc bac, khi yéu clu cia
khoang cach giira cic 16 hay cdc bac chinh x4c cao thi
khong ghi theo phuwong phap nay vi dung sai ciia khodng
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Hinh 6-21
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cach gifra hai 16 hodc khodng cach cia béc sé 1on (dung
sai ctua khau khép kin blng tdng dung sai céac kich
thuédc xac dinh chung) (hinh 6-21a, b, ¢ va hinh 6-23b).

Véi phwong phap nay, tuy theo viéc chon chudin ma
hinh thanh ba hé thong ghi kich thwoe:

1. H¢ théng ghi kich thuwéc tir chudn thiét ké.

Chulin thiét k& la bé mit, duong, diém xac dinh vi
tri ctia chi tiét trong co ciu.

Trong treémg hop nay nguoi thi€t k& khong gén viéce
ghi kich thudc véi viée ch€ tao chi tigt. Viéc ghi kich
thwése chi d& thuce hién dwoc tét chire ning phuc vu cla
chi ti&t trong co ¢c&u may.

Ghi kich thwec tir chuln thi&t k& cé6 nhiing wu diém
sau :

— Chubi kich thuwéc duge hinh thanh l4 ngin nhit,
do d6 c¢6 kba ning nidng cao @6 chinh xac kich thuéce
va chit lwong sin pham.

— D& dang kiém tra, tinh toan va ph&i hgp kich thuéc
trong chi ti€t ciing nhu trong co ciu,

— N&u phuong phap cong nghé co thay ddi thi ban vé
vAn con co gia tri.

Nhung mit khac hé¢ (thdng nay ciling t6n tai m¢t sd
nhwoc diém : '

— Do viéc ghi kich thuédc khong tinh d&n yéu cdu cong
nghé nén ngudi lam cong nghé phdi lap ban vé coéng
nghé, do do tai liéu k¥ thuat tdng lén.

— Phai tinh lai kich thuéc cong nghé tir kich thwéc
thi€t k&€ Trong nhitng chubi kich thwéc nay cac kich
thuwdc cOng nghé bao gio ciing dong vai tro khaun thanh
phin nén cé dung sai nho hon, do d6 khé gia céng hon.

— Tiang dung cu kidm tra vi ngudi dit hang khéng
theo ban vé coéng nghé ma cin cir vao ban vE thiét ké.

206



2. He¢ thong ghi kich thudce tir chuéin céng nghé. (hinh
6-22). _

Chulin cong nghé la b& mit, duwdng, d8in ding d3 xac
dinh vi tri chi ti&t khi gia cong.

Hé th@ng ghi kich thuéc tir chudn céng n'ghe cO uu
diém :

— Do chu y d&€n yéu cidu cong nghé nén tao diéu kién
dé gia cong. Py chinh x4ac gia cong dat duwoc cao hon.

— S8 luwgng tai lidu k§ thuit va s8 lwong dung cu kiém
tra it vi ngwéi che tao, nguwdi thu nhdn va nguwoi dét
hang déu dung mot tai liéu thdng nhit.

Nhu'ng no cling tén tai mot s§ nhwoc diém :

— Ban v& khong cé gia tri lau dai vi n€u qua trinh
cong nghé thay ddi thi phai thay dbi ban vé.

— Né&u dwa vao diéu kién cong nghé cu thé ma ghi
kich thuwéde s€ han ché viéc cli ti€n qua trinh cdng nghé.

3. Hé théng ghi kich thurée ph6i hop.

Ghi phdi hgp nghia la mot s8 kich thwde ghi tir chuén
thi&t k€ con mot s8 ghi tir chulin cong nghé.

Thuéng thi nhitng kich thudc dwa vao chudi kich
thwoe 1ldp va Anh hwdng d€n chit lwgong lam viée cha
co cdu va may thi ghi tir chuin thi€t k& Nhitng kich
thwde con lai ghi tir chudin céng nghé. Ngadi [am cong
nghé phai dwa vao kich thwére ghi tir chuin thigt k& ma
dinh ra qua trinh cong nghé. Thudng sd lwgng kich
thwde ghi tir chuin thit k& khong qua 159.

Hé thdng nay c6 wu didm :

Vira dAm bdo chit lwong st dung cia chi tlét vira dap
itng yéu ciu cong ngh¢ gia cong hop ly.
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1iIl—PHUONG PHAP PHOI HOP.

Phéi hgp ca hai phwong phap ghi theo xich lién ti&p
kich thwéc va phwong phép toa d¢ vira dam bao lam
chinh xac nhitng kich thwéc quan trong, vira dém bao
cac kich thuwéc khac c6 dung sai 1on tao diéu kién dé
ché tao.

D& chon phwong phap ghi kich thwéc thich hgp nguoi
thiét k& phai nghién ciru chitc ning phuc vu clia chi
tiét trong co cHu, lAp chudi kich thwédce va tinh toan dé
x4c dinh @6 chinh xac kich thude, déng théi cédn e vao
ditu ki¢n cOng nghé cu th& ma vach ra phwong an ghi
kich thuéc that hop ly.

Gid str v&i yéu céu cia khau khép kin 8 5 va dung sai

cac kbau thanb phéan &;; bdng nhau thi:
Phwong phap ghi theo xich lién ti€p kich thwdc co:

6L"" v ¢
Sy (6-27)
n—1
Phwong phap toa d¢ co
Op o _
B L2f~ (6-28)

So sanh hai cong thirc 6-27 va 6-28 ta thdy rdng voin =3
thi dung sai cdc khAu & hai phuong phap biing nhau.
T n = 4 tr& di phwong phap ghi theo xich lién ti€p cac
kich thwére c6 dung sai kich thwéc cac khau thanh phan
nhé hon. Pigu nay chirng minh cho nhitng nhén xét vé
cong dung clia cac phwong phap ghi kich thirde, no6 ciing
chi rd viéc chon phuong phap ghi kich thwde con phu
thugc vao sé lwong cac khau trong chudi kich thuoe.

Nhitng vi du ddn ra & dudi day 1a A2 so sanh k&t qua
gilta cdc phwong phap ghi kich thuédc, con viéc chuyén
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tir kich thwoc thidt k& sang kich thwéc cong nghé xem
nhitng vi du ¢ phin gidi chudi kich thuéec.

Vi du 13. Chi ti€t nhw hinh v& 6-24 véi hai phuong
phép ghi kich thudce. Cac kich thwoce AI, Az, cors A5 dwoc
ghi theo phwong phap toa do 18y tir mét chuln thdng
nhiit 14 mit didu phéi chia truc va ciing la nhitng kich
thwéc dwoe true ti€p gia cong. Cac kich thude B, B,...,Bg
ghi theo phuong phéap xich lién ti€p kich thuec. Trinh
tr gia cong la By, B,, B;, B,, B..

. A -
N, | As -
N3 s Al, ~—
N‘? -’-Lq—- —-—-—A—‘?-——-*————i—-
l = l”b,_ A, -
i .
)
h _(/'
et T
] [
— 8‘8
B;‘, A Bj _
8s | . B
it 5,
Hinh 6-24

Gia sir sai l¢ch cac kich thwoc gia céng c6 Iri s& gidng

nhau dwoc phan bd ddi xwrng la 4 0,05.

Hay so sanh dung sai & tdt c& cac khau twong trng ciia

hai phwong phap.
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(ridi :
~ Khi ghi kich thwéc theo phwong phap toa d¢ ta co
nhiing chubi sau day: '

1. Az, A3, Nl — AZ]
2. A_'j, ;\4, N2 - AEZ
3. 1&4, 1:&5, N3 — A 1

23
4- Al’ As, N4 = AZ_}

Theo d& bai sai léch ctia cac khau thanh phinla -+ 0,05
nén dung sai cia chung 6a, = 0,1 mm. Vi dung sai cta
cac khau thanh ph#n duoc phdn ho d8i xirng so véi kich
thuwoe danh nghia cho nén khoang cach tu trung tAm dung
sai dén kich thuéce danh nghia ciia cac khau thanh phén
A A, = 0, Khoang cach tir trung tAm dung sai ctia khau
khép kin d&n kich thwéc danh nghia ciing bing khéng.

A N = 0. Dung sai cia khau khép kin éy= 2 x 0,1 =
= 0,2 mm.

Sailéch trén: BOyx = + 0,l mm

Sai léch duwoi: HOy = — 0,1 mm

— Khi ghi kich thwoc theo phwong phap xich lién ti€p
kich thwoce va vai trinh tw gia coOng'dd cho ta c6 mot chudi
kich thuéce By, By, B,, By, B;, B¢ = Ay.

Dung sai cia khau khép kin

0pg = 0px= 9 X 0,1 = 0,5mm

Sai léch trén: BOyn = + 0,25 mm
Sai léch dwoi: HOy = — 0,25 mm

So sanh dung sai cua cac khau twong wng cta hai
phwong phéap ghi kich thwoc ta thiy:
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Pung sai cdc khau bac thi nhii biing nhau
632 = 6A2 W 0,1 mm

Dung sai bac thir nim B, ctia phwong phéap thiw II l16n
hon dung sai bdc thw nim N, clia phwong phap thir 1.

— R —. ks 'S
6B6 — 0,!) - .6N‘1‘ — (’,Z

Nhung dung sai cadc kbhau bac thi hai, ba va b&n ciia
-phwong phap I lai nhé béng néra phuong phap 1I.

Op, = 0y = 0,5 = 0,1mm

67\‘7 = éN.‘Z = 6N == 0,2 mm

1 3

Vi du 14 : Chi tiét truc cho & hinh v& 6-24. Kich thuéc
yéu cdu chung A, = B, = 125-4-0,5. Céc kich thuéc danh
nghia cuna truc Bg = B, = 15, B; = B; = 25 mm,
B4 = 45 mm.

Hiy xac dinh dung sai cac kich thwoc A,,..., Ag va
B,,..., Bs. So sanh phwong 4n ghi kich thuwéce nao loi
hon. Bigt réng :

Kich thuoc bac truc thir nh#t A, = B,. Dung sai cia
{8t cd cac kich thuwde dwge phan bé d&i xirng so voi kich
thirée danh nghia.

Khi ghi kich thuwéce tir mot chulin thi trinb tw gia cong
la Ay, Ag, Ay, A va A

Khi ghi kich thwéc theo xich lién ti€p kich thwée thi
trinh Lir gia céng 1a B,, B,, B,. B; va B3,.

Giai. Theo phwong ph4p toa do, khi ghi kich thuéc
(r mot chulin voi trinh tw gia céng trén, cac khau khép
kin cua cac chudi kich thuéce 1a Nj, N,, N;, N,. Khau A,
la kbau thanh phan. B&i chi€u theo TCVN v&i kich
thiwée danh nghia 125 mm, dung sai 8 = 1000 um thi A,
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& c8p chinh x4c 8. Cac kh4u khac cung clip chinh xéc
véi A) thl dung sai cia ching:

8,; = 870 pm, 8,, = 870 pm,

84y = 620 pm, 8y, = 430 pm.

Dung sai dwoc b8 tri ddi xirng so véi kich thwée danh
nghia nén kich thwéc cde khau:

A = 125 +05mm,  Ag = 110 435 mm
A, = 85+043mm, A;= 404-03lmm
A, = 15+ 0215mm
Dung sai cac khau khép kin:
8y, = 84, + 84, = 1050 pm
8wy = Opy + 8, = 1490 pm
On, = 8a, + Bag = 1740pum

On, = Oy + 8s, = 1870um

Kich thuwée ciia cée khdu khép kin:

N; = 25-4-0:525mim, N, = 456+-0'74>mm
N; = 254-0:870mm, N, = 154-9935mm

Khi ghi theo phwong phap xich lién ti€p kich thwéce thi
B, 1a khau khép kin.

Theo cong thire 6-7 va bing 6-2, x4c dinh hé sd cép
chinh x4c¢ chung cho cae khiu thanh phdn nhu sau:

On, 1000 2
1,71+(1,44 . 2)+(1,21. 2)

a = ==

6 e —
8

Y 05 V A

~ 143 don vi.
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Tlteo bang 6-1 v&i a = 143 thi ¢dp chinh xac & gitta cdp
6 va 7.
Néu I8y theo ctp chinh xac 8 ta c6:

6B6 — 682 == 120 p.m

654 = 170 Hm

8p, = O0p, = 140 pm.

6
Nhur vay Z 8, = (120.2) + (140.2) + 170 = 690 um

o

6
) 8, <3,
i=1

Né&u 18y theo c¥p chinh xéc 7 ta c6:

6B6 = 632 = 240Hm, 634 = 340 Hm.i

8p. = 8g, = 280 pm.

3 3

6
Nhir vay: EaBi = (240.2) + (280.2) + 340 = 1380 pm.

|

6
E 8p; > Op,.

I~
6
BE dim béo ) 8y = 0p, ta ly dung sai cic khu

i1
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thanh phiin ném gilta c8p chinh xéc 6 va 7.
8p = Op, = 180 pm, bp, = 240 ym
0p. = 8p, = 200 um.

Dung sai dwgc pban b8 d8i xing so voi kich thwée
danh nghia, vay:

B¢ = B, = 154-0,09min
By = B; = 254-0,10mm
B, = 4540,12mm

So sanh cac tri s8 dung sai ctia cac kich thuéc twong
ung:
B,, B, v&i Ag, Ny
B, B; voi N, Ng;
B, v6i N,

ta nhan th&y: ghi kich thuéc theo phwong phap xich lién
ti€p kich thuwée c6 dung sai khit khe hon nhidu, do doé
kh6 ch& 1ao hon. N&u chl xuét phat tir yéu cdu st dung
riéng ndo d6, chi cdn A, = B, vaA dung sai cac kbau N,
N,... ¢6 th& chdp nhan dwgc thi ghi theo phwong phap
toa dO tir mét chuan va gia cong theo trinh tw A,, A,
Ay As, A c6 loi hon.

(N&u d& bai khong quy dinh dung sai cac khau dwoc
L3 tri ddi xing so véi kich thwéc danh nghia, ta vdn cé
thé gidi nhw cac vidu & phiin mai chudi va ciing nhan
duge cac Iri 8 dung sai lwong tw, tuy cac tri so sai léch
¢6 kbhac vi dung sai khong d&i xung va ta cling rut ra
dwoc k&t ludn nhuw trén).

Bai tgp

17. Cho chitigét nhu hinh v& 6-25 v0i hai phwong én ghi
kich thuwéc: Phuong &n toa d9 (ghi tir hai chulin) trinh
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tur g'ul. cén.g’ 1a Ay, Ay, A;, Ay, A;; phuong an ghi theo
xich lien ti€p kich thuwée trinh tu gia cong la B,, B, B,
B;, B,, sau ba nguyén cong thi ddo ngwoe vi tri chi tig&t

=~ —— A‘ "‘J
x| RN L L R
2 | be.
B 1 B I, 8,
- 7 o=
‘Hinh 6-25

gia cong. Dung sai ctia céc kich thwéc gia cong theo cép
chinh x4dc 6 TCVN, ddi veri céc kich thwée By, By, B, B,
Ay, Ay, Ay, A theo 16 co 8O (Ag), d8i voi cac kich thwoc
khac theo truc co s& (By).

H8y tinh dung sai, sai léch ctia cdc khau twong wrng
& hai phwong phép, so sanh, k&t luan.

18. Ddi voi chi ti€t & hinh vé 6-26. Yéu cdu k§ thuat
1A t = 25 4- 0°05 mm. Kich thuwéc danh nghia S = 10 mm,
d¢ chinh xac rédnh phay 0,025 mm,

Kich thuéc danh nghia ciia cac khau B, = B, = B; =
B, = B; = 15mm. Kich thwéc danh nghia cta céc kich
thwée congnghé A; = 115 mm, A, = 15 mm, A; =40 mm,
Ay = 65mm, A; = 90 mm,
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Hiy xéc dinh cac kich thwdc chinh xéc B,, B,, B5 B
Bs, A, Ay, A, Ay, Al
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Chuong 7
BAI TAP TONG HQP

Xac dinh do chinh xac hinh hoc ctia cac chi tiét trong
cac bd phan may hodc may no6i chung la qua trioh ta
thwong gép trong thuc t& thiét k&€ may, No 1a tdng hop
cac vén d8 riéng r& da xét lrong cdc chuong trude day.
P2 hidu rd va bi&t cach {i€n hanh qua trinh 46, trong
chwong nay ta xét mot vi du v8 dinh d¢ chinh zac hinh
hoc, elia cac chi ti€t trong 1 bo phan lép.

~ Vi du. Cho bo phan ldp cla hop t8c d¢ thong thudng
nhu hinh 7-1. Truc 1 quay twa trén 2 b 13n 4, 1ip trong
hop 2. O hai d4u truc dwee ddy kin béng nfp 3 va 8.
Trén truc dwoe 1dp ¢ dinh (c6 then) banh rdng théing
hinh tru 6 va 14p c8 dinh (c6 then hoa) v&u ly hep 9 dé&
nhdn va truyén téc d¢ quay cho by phan may Kkhéc.
Gia tri cac kich thwéce danh nghia ctia chi tiét cho trong
béng trang 222 — 224 kém theo hinh v&.

a) Xac dinh d chinh xac hinh hoc ctia cac chi tiét
trong bo phén lip d& chi dén.
| b) Thié€t 14p ban vé chi i€t v& mit 46 chinh xéc hinh
hoc.

Trong vi du nay ta chi xdc dinh d6 chinh x4c hinh
hoc ctia cac b& mit lap ghép dé chi ra trong bo phéan lp
va d6 chinh xac chia cc kich thwée dnh hudng true ti€p
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dén chirc nidng lam viéc cha bo phan ldp — kick
thiede chirc ndng. Con nhirng y€u 16 hinh hoc cta chi
ti€t thuoc vé k&€t ciu hodic khong ihuoc b phan lip da
cho thi khéng xac dinh. Xac dinh d¢ chinh xdc hinh
hoc ciac chi ti€t trong bd phan lip dwoce tidn hanh theo
trinh {u sau.

I — XAC PINHKH DO CHINH XAC CAC THONG SO
HiNH HQC CUA CAC BE MAT LAP GULP

Cac thong s hinh hoc cua cac b& miit lip ghép bao
gom kich thuwde, hinh dang hinh hoc va vi tri bé miit.
Do chinh xac kich thwdoe bé mit lap ghép phu thugc
vao didc tinh yéu cdu cha mdi ghép. Vi th€ trwoce hét
phai quy&t dinh kiéu lip cho cac mdi ghép theo dic
tinh yéu cdu eia no. Kiéu lap duwoc quy&t dinh thi do
chinh xdc kich thudoc bé miit lap cling duoc xac dinh.
Duoi day ta 1dn lwot xét cac lip ghép di chira trong bo
phan lap, thong qua d6 ma xéic dinh dé chinh xac hinh
hoc cac bé mét lap ghép cua chi ti&:.

1. Lap ghép hinb !ru tron gitta banh riang véi lruc
(hinh 7-2).

Kich thudc danh nghia cua lap ghép la ® 50 mm. Theo
yéu cidu ctia bo phan lip thi chire niing cia mdi ghép la:
dam bio banh riing ¢@ dinh trén iruc; dam bao dé
déng tam gitra banh réng véi truc (vi trong qua trinh
lam viéc, truc mang banh riang quay voi 16¢ do tuong
d3i cao); ddm bdo thao 14p d& dang d€ thay th& khi sira
chita (vi banh ring la chi (i€t de mon hdng). Voi chue
ning nhw vay ta phii chon kiéu ladp trung gian & hé
thdng 16 cidp chinh xac 2. Tuy theo 1ai trong tac dong
lén banh ring ma chon kiéu lap trung gian nao, vi du
trong bo phan lip di cho, banh ring khong co phu tai
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dong va truyén moémen xoin nho then nén ta chon kiku
lap trung gian cdp 2-12 (xem tailiéu [ 1]). Kiéu lip cua
mdi ghép hinh tru tron da duoc xac dinh va ghi ky
bhiéu trén hinh 7-2.

Khi dia xac dinh duwgc
kiéu lip roi thi do chinh
xac kich thuoc cia bé mat
ldp ghép ciing dwoc xac

dinh (theo TCVN 23-63). %

a)
/) 77
<[] | §-§~
i E >3
P
9'1 S
7 g
&)
Hinh 7-2 Hinh 7-3

Kich thwée bé mit 16: & 50+%027

- e he i . @ £ 01020

Kich thudc bé mat truc: <D:)0+0,003

Theo churc ndng clia moi ghép ta thay khong cin
yéu cdu d#c biét gi vé mit hinh dang va vi tri. Nhu
vay moi sai léch vé hinh dang va vi tri bé mit phai
ndm trong gioi han khoang dung sai kich thudce cua bé
mat do.

D6 nhdn bé mit lap ghép duwoc x4c dinh toy thuoc
vao phuong phap gia cdng dé dat do chinh xac kich
thwéoce (theo bang 7-1).
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P& nhdn bé mat 16: V6
Po6 nhdn bé miit truc: V7.

Bo chinh xac cac véu 18 hinh hoc coa hE& miit lip
ghép dwoe ghi vao ban vé chi tiét nhw hinh 7-3a va b.

2. Lip ghép & lin voi 6 truc va vo hop (hinh 7-4).
Theo sd hiéu 6 lan (N2 309) ta tra dugc cic yéu td
kich thuée co ban sau:

D=100mm, d =45mm, B =20mm, r = 1.0 mm.

Trong h6 phan Iiip di cho thi truc quay dé& truyén téc
do, do do vong trong 6 lin quay cung voi truc, con
vong ngoai ¢d dinh voi vo hdp. Tai trong tac dung lén
cdc vong O lian (lwc hudong tam trong truyén doéng banh
ring) khong thay doi vé huéng.

Nhw vay vong trong ctia 6 chiu tai chu kv con vong
ngoai chiu tai cuc bo6. Voi diéu kién 6 lan khong thao
trong qua trinh sir dung, vat liéu vo hop bing gang thi
ta chon kiéu lip cho vong ngoai v&i vo hop la L2 (theo
bang 2-5).

Kiéu lip ctia vong trong voi truc tay thudc vao cwong
do tai trong Pp.

R .. X
Pp=—K, X F xXF,. *
B
F =1 vi vo hop khong co thanh mdng, truc dic.

F, = 1 khong co lirc chiéu truc.

B=B—2r=25—03 = 22cm.

Voi gia thiét la tai trong tac dong diéu hoa khong co va
dap va rung d¢ong manh (Kg = 1,5) va phan lwe hwong
tdm cta 6 1a R = 15000 N thi :

15000

X 1 x 1 x 1= 6830N/cm.
2.2

AhE i
Pr=
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Ung voi cwong do t3i trong d6 ta chon kiéu lip cho
m®i ghép vong trong voi truc 1a T2 (theo bang 2-6). Ky
hiéu cac kitu lap cha m&i ghép & lin voi truc va vo hop
dwoce ghi trong hinh 7-4.

3,
£

$453

Hinth 7-4

(Quyét dinh dwoc kiéu ldp roi thi do chinh xac kich
thirdc va bé mit lip ghép cling duoc xac dinh:

— Kich thwée truc: @ 43 oro2

— Kich thwoc hop: @ 10018:31550

D6 nhin va sai léch hinh dang hinh hoc ctia b& mat
truc va 16 hop dugc chon theo quy dinh cua FOCT 8325-
55 (theo tai liéu [1]).

— Bé mat truc: do nhin clp 7; sai léch do con va o
van khoéng vuot qua 0,008 mm.

— B& mit 16 hop: do nhdn cép 6, sai lech do con va
6 van khoéng vuot qua 0,018 mm.
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Bo, chinh xac cac yéu t& hinh hoc ctia bé miil truc va
16 h¢p coé liap 6 dwoe ghi vao bian vé chi tidt nhw hinh
7-5avab.

(&n vd 6 van khong qua 0,08

a)
(onva & von khong qua 0,018 ]
N T -

F

s g6

Py Q

32 So
153 i — S N I

> O

2 Q

©- 9

B/

178036

o)

Hinh 7-5

oY)

xﬂ\\‘g

3. Lap ghép nip voi vo hop bac chiin voi truc.

Diic tinh cta cac lap gh¢p nay khong dnh hudng d€n
chit lugng lam viéc cia bo phéan lap vi th€ yéu cau rit
thép, thudng chon & cip chinh xac 4. Dé thdo lip dé
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dang ta chon kidu lip 1ong cdp 3 (L3) cho cac lap ghép
do. Nhung trong bo phan lip nay thi phin hé mit lip
voi O lin va phin liip véi ndp c6 cung moét kich thuée
danh nghia (hinh 7-4). Trong ch& iao thwong yéu cau
kich thuw¢ce cua hai phian bé miat doé c6 cung do chinh
xac, xdc dinh theo véu ciu caa lip ghép o6 lin. Chinh vi
vay ma 1a chon ki¢u lap phdi hgp cho lip ghép giita
nip véi vo hop la
L2

9

")’l

® 100

Cling twong tw nhuw vay ta chon kiéu Jiip phdi hop cho
lap ghép gitta bac chin voi true la:
1.3,
12

D6 nhian bé mit lip ghép cha nip va bac la V5 (theo
bang 7-1).

B¢ chinh xac cac y&u 8 hinh hoc duoc thé hién trén
ban v& nip va bac nhuw hinh 7-6a, b.

D 45

PN
AVEST N
‘ R\\\‘\
Faw | 82[ ]
<o g“!
Ty L 3
—1—
s S
1 193 | =3 4 IH
NN ,\\\W
< y
P\t S
a) b)

Hinh 7-6
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4. Lap ghép then voi banh réing va véi truc (hinh 7-7).

) day banh ring cd dinh trong qua trinh lam viéc va
truyén tai trong thay d6i chi€u, vi thé€ ta chon kiéu lip I
theo TCVN 153-64. So' 6 phan bd dung sai lap ghép nhu
hinh 7-8. Ung ve&i kidu 1ip do thi d¢ chinh xac kich
thwoe cac bé mit liap ghép la:

vl

+354 +35

o>

0
b
B,
-20+ -0
g|-35¢ -35
S [7;
-3
T3t 78
Hinh 7-7 Hinh 7-8
— Kich thwée be mit ranh 16 banh rang : 1610793
— Kich thudc bé mat ranh truc: 160,952
— Kich thudc chiéu rong then: 16 _g,035

P6 nhin b& mit rdnh 18 va ranh truc la V5, bé mat
bén clia then la V6 (theo bang 7-1).

P6 chinh xac cac yéu t hinh hoc clia cac bé mit lip
ghép dwrge ghi trong ban vE chi tiét nhw hinh 7.9.
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5. Lap ghép then hoa cha truc voi vdu ly hgp (hinh
7-10).

V&u ly hop ¢6 dinh lrong qua trinh lam viée, cdn thao
l4p d& dang d& thay th& khi sira chita, M3i ghép chin
tai di€u hoa, yéu cdn d¢ chinh xac dong tam khdng cao,
16 then hoa khéng doi héi dd cirng cao. Voi nhiing digu

16 *0.035

S
6“‘" V_" —7
9 .
] [ .Y -
°
3 3? w6
Q
A 9| C )
1 A Ab
b) ¢)
Hinh 7-9
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kién nhw vay ta ehon phwong phap lam déng tim theo
dwong kinh ngoai D va kiéu lap —‘é— ”3
[1]).
Ky hiéu ki€u lap clla moi ghép ta:
AW,

Dg x 28 x 31 — —3—
C SC

(theo 'tai liéu
l,l "

Caf theoa-a

Hinh 7-190

B6 chinh xac kich thude cua cac bé mat lap ghép la:
— Bé miit 10 then hoa:

— 311,;—0’027
__ =~ 101050
b =1 _ 04022
D = 31_
— B& mit truc then hoa: 0017
b= /_p025

D6 chinh xac kich thuoc cia bé mit khong dong tam

‘b& miat duong kinh trong d) cua 18 then hou:
d = s)b+0'28
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,—0107

Cha truc then hoa: d =28 49,3

Do nban bé mit duong kinh ngoai D :
Cua truc la V7.
Cha 1 1a V6.

Cit theo a-a

a)

36 +O,’7

P
Rt

b34_0,017

J—

b)
Hinh 7-11
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Pa nhan bé mit bén:

(ila riang truc V6
Cta rinh 10 V5.

B6 nhiin b& mit kich thude d ciald va truc 1a yo.

Bo6 chinh xac hinh hoc cia cac bé miit lap ghép duoc
ghi trong bang v& chi tiét nha hinh 7-11a va b.

6. Lap ghép ren gitta buldong voi truc.

O day chuc ning clia mdi ghép ren chi la d& kep chat
vau ly hop vao diu truc. Vivay ta chon loai ren kep
chat hé mét, kidu lip truot (theo TCVN 46 - 63), cap
¢hinh xac 3.

Ky hiéu kidu lip la: M16 x 1 cip 5.

Ny
§
>
o
X
=" \
i b
\\\ \ﬁ\ o 2‘
S| Y| w
o w T
> M "l
a) X o i
b
‘Q!
~m
-~ Q)
D
o
>
<
b
<
S s . j
(- AT I
ol
e I
- o \-.u1
b P
N
) i ©
!
Hinh 7-12
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P6 chinh xac cac y&u 10 kich thuée ren duoc xac
dinh theo TCVN 46 -63.

Voi ren trong d, = 15,350+%1%
d, = 14,918+9200

d,,.., = 16,00
Vo&i ren ngoai: d, = 15,350_,195
s = 14,918

d. =S 1(;_0,25

P6 nhin bé mit ren V.

B¢ chinh xac hinh hoc cua ren dwoc ghi vao ban vé
chi ti&t nhuw hinh 7-12a va b.

7. Truyén dong banh rang.

Banh ring truyén dong & day la cia hop tdc do thong
thuong. Vi thé ta chon cap chinh xac cho dé chinh xac
on dinh khi lam viéc la c8p 7 (theo bang 5-1). Do d6 cidp
chinh xac cia do chinh xac dong hoc kbhong cdn cao
ta chon th&p hon 1 cp — cép 8.

Ky hiéu cip chinh xac cla truyén dong la:
Cm 8-7-7-X TOCT 1643-56.

O day ta chon dang &n khop X vi truyén dong toc do
yéu cdu d6 hé mat bén trung binh.

Véi diéu kién san xuat hién tai thuong khong co banh
ring méu, ma pho bi¢n la dung dung cu kiém tra,
2 phia profin ridng. Vi vay ta chon bo théng s&. kidm
tra nhu sau (theo bang 5-2).

bo6i voi do chinbh xdc dong hoc: Aja 1a A L.

D&i voi dé chinh xae 6n dinh khi lam viéc: A.a.
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Boi voi do chinh xac ti€p xuc: V& tidp xac.

D6i voi do hd mit bén: Apa va A ja.

D¢ chinh x4c ctia cac thong 80 d6 duge x4c dinh theo
bing 5-3, 4, 5 va 6 (FOCT 1643-56).

P130- 5,405
005
0.01 |F< -4
|
N
I
- |
?\ [ ¢50 +0,68Y
o N ~
) I :‘
|
Y

Hinh 7-13
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Do chinh x4ac phoi banh rang:
— Bo chinh xac kich thudc miat tru ngoai:

D, = 130_p,105
— Po6 ddo hwong 1am cua mat tru ngoai:

Ep = 0,052 mm
— Po dao mit dau: E, = 0,0Ilmm
— Do nbhin b& mit tru ngoai: V5 (bing 7-1).
— D¢ nhin bé mit ring: V7 (bang 5-3).

B¢ chinh xéac cac y&u 16 hinh hoc ctia banh ring duoc
ghi vao ban v€ chi (i€ nhw hinh 7-13.

Cac thdong so Gia tri cho phép cua cac thong sd
kich thwéc co bin ki¢m tra Danh ring
m — 2,5mm Opa = 0,150 mm
7 — 50 0,. = 0,055 mm
B =0 673 = 0,036 mm
a — 20° Vét tiép xue:
Theo chiéu cao khong nhod hon 45%
E=0 Theo chiéu dai khong nhé hon 60%
ABH = 4 0,036 mm
A“a e R 0,210 mni
Cm8-7-7-X FOCT 1643-56

11 — XAC PINH P00 CHINH XAC CAC
KIiCH THUOC CHUC NANG

Céc kich thwoe chic ning ¢ day 1a nhitng kich thuéc
chiéu dai. Chung tham gia vao cac chudi kich thude
lap ma kbau khépkinla yéu ciu chung clia bo phan lip.
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Vi vay mudn xac dinh do chinh xac cac kich thuoce do
ta phai lap va giai nhirng chudi kich thwoce lip ma khau
khép kin la yéu cdu chung cta by phan lip.

Xuat phat tir cac yéu ciau cua b6 phan tip ta lan lueot
lap va gidi cdc chudi sau:

1 — Dé dam bao bo phan may lam viéc t8! sau khi
di bat chdt 2 nip 3 va 8 viao than hop 2, thi gitra mal
diu niAp va miit dau 6 1An phai cé khe hir Ay, (hinh 7-1).
Néu khong c6 khe hé dy thi khi xi&l chiat nap, mai dau
nip s€ diay vong ngoai d ldn niim léch so voi vong trong.
Bi bi kel, ddn d&€n v& hodic & mén hong nhanh. Bo phan
ldp lam viéc khong tot.

Xuit phat tir Ay la ldp chuéi 1 nhw hioh 7-14 va giai*
1
chudi d6 voi gid thiét yéu ciu Ay, = 0+%9.

N’ = 0’ T' B C__i 02 L_Nz

=R | :‘;‘ = ol o ey

Hinh 7-11

Kich thude danh nghia cia cac khau thanh phén la:

—
'

= 0, = 20 mm, N, = N, = 1D mm.

0mm: B =32mm; € = 16mm.

=3
|

“n

# Cac chubi kich thudc & day déu gidi theo phuong phap
d6i 1in hoan toan.
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Theo so d6 chudi hinh 7-14 thi:

H la khau ting £, = + 1
0, 0,, N,, N,, T,, Bva C la cac khan giam, chung c6

B = — 1.
Xac dinh c#p chinh xdc chung cha cac khau tbanh

phan theo hé s0 ciip chinh xac chung a,.

6_): — (601 + 602)

A = m n—:2 __:—
) B0 3\!,/Ai,b — Y B.05 {', Ky
=1 i=m-+41

(é' day do chinh xac kich thuéce chi€u rong 6 ldn da
bigt: ;=05 = 25_,,] nén la khong cin xac dinh cép
‘chinh xac cho cac kich thuoce d06).

o 900 — (100 + 100) _ 9
P (D) (2,66)—[(—1) (1,21).34+(—1) (1,71)2]

Voi tri s6 a,;, = 72 ta chon cap chinh xic chung cho
cac khau thanh pban N, N,, B, C la chp 5.

Sai léch va dung sai cua chung la (theo TCVN 39-63).

LW 4 Y r~ A} Al 0y
Ny= Ny = Io_g07 C =164,y B= 02 gy

Rieng khAu H kho ch& tao hon nén ta chon cip chinh
x4c cla nod thap hon — cip 6. Sai léch kich thudc theo

TCVN 31-63
Il = 178+0°26
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Kbéu d? lai tinh (Ag) ciia chudi la kich thwéc cha tryc
T, Sai léch va dung sai clia né tinh theo cac cong thire
6-10 va 6-11.

BOp, = BOy = 0—"1—0 ~ 0
900 — 260—[(—1) (=70).3
-1 -
+ (ED(=100)+(=1) (—100)2] _
— 1

T; = 30_¢u3

HOT1=HOK =

—130 pm

2. O lin phdi duogce lip voi tryc trén toan bo bé mit
cla n6, dé ddm bdo chic chin sw ¢d dinh gitta vong
trong vé&i truc. Mudn vay thi mét ddu 16 phai nho ra khéi
5 lan, do do6 ta co6 yéu cdu ddi voi Az, va Ag,. Xudt
phat tir 2 yéu cdu d6 ta lap dugc chudbi 2 va 3 (hinh 7-15a
va b) va giai 2 chubi do voi gid thidt:

Ay, =15,
A3z = l_gs
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Trong 2 chudi d6 cac khaun thanh phin d&u da bift
(do k&t qua gidi chudi 1) trir T, va Tz, Tinh T, va T,
nhw tinh Ay, khi gidi bai toan nghich.

0—0—[(=1){(=100)] _ - {05k

BO;, = i
HO;, = "400—0'1'[('"1) O1 _ _ 400 pm
T,= 25:3:1
0—0=[(—1) (=100) +(—1)(—100) +(~1) (=70)]
BOps= i
= — 270 pm
HOpy = —0IEDOLED OO __gogpg
Ty = 74 '_'g:gg

3. M#it g& truc phdi lui vao trong 18 banh ring d2 dim
bao bac chdn ludn luén ty sat vao mit ddu banh réng,
¢6 dinh banh ring theo chidu truc. Do d6 yéu ciu

Az, > 0. Git str Ay, = 0183, 1ap va gidi chudi 4 (hinh
7-16) ta dworc sai l¢ch kich thuéoc T,.

200—[(+1) (—100)}—0

13()']:!4 = —1 = e 300]J:m
HO,, = JRICDOIZ0 gy,
T4 = 32—0’30

0,50
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Twong tw nhw AZ‘, ta c6 yéu ciu AZ‘, > 0 (khe hé
m#t ddu v8u va mit ‘dhu ¢ fruc). Véi yéu cau AZ ta lap
chuéi 5 (hinh 7-17). Gidi chudi 5 voi gia thidt AZ ==
= 1+04% bE don gidn ta chén c¥p chinh xdc kich terérc

Ass
T
""_é_—.'fﬁdé-g’* i V >
H. 7-16 H. 7-17

chi€u rong v8u ly hop la cap 6; sai léch kich thuéc
(theo TCVN 31-63) chiéu rong vitu :

V = 36+0!
Sai léch kich thwéce truc Ty :
BOy, = 0—0—0 ~0
—1
Ho, 2 400 — (+1) (1+ 170)—0 _ 230 um
Ts = 35433

Po nhin cac bé mat chi tidt giodi han eac kich thuéc
chire niding d6 cling duge xac dinh tay thudc vao phwong
phap cOng nghé gia cong cac b& mil do (theo béng 7-1).

I1] — THIET LAP BAN VE CHI TIET

Sau khi xac dinh dwoc d¢ chinh xédc cac thong s6 hinb
hmcﬁa bé mit 1adp ghép va cac kich thuoce chire ndng
ta'thidt lap ban v& chi ti&t v& mit do ch

xac hinh hoc
n buw binh 7-5b; 7-6avab; 7-9c; 7-11a; b;7-13; 7-18-
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Thi&t lap ban v& chi ti€t v& m#t @ chinh xac hinh hoc
‘nghfa 1a ghi ky hiéu 46 chinh x4c cac théng s8 hinh
hoc trén ban v& chi ti€t (48 th& hién ddy du vé hinh

dang k&t cdu).

A
hi : 07 3
NIRES t
. 1,
° — B
1A _
N 33_‘3& 35.0a3
DRNLE
2g5
— ]
Lt theo A-A L4t theo 8-8
alo
35
os
7 o
7 A ax
5
A 3

\_._ L2 .

Hinh 7-18 — Diéu kién k¥ thuat:
Sai léch vé &6 cén va dvan clla cac bé mit tryc

’ %u +0:02 a
c6 lip 6 (¢45+o,oog) khéng veot qua 0,008 mm

Riéng cac kich' thudc chire ning, vi du kich thwoe
chiéu dai cac bac truc, ta phai chon phwong an ghi th&
nao dé vira dam bao yéu cdu thi€t k& dong thoi tao diéu
kién tot nh#t cho ch& tao (xemm muc 84 chwong V.
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Bdng 7-1

Cdp 8¢ nhin bé mat wng véi cac deng gia cong co khac nhau.

T ——
e ————

Cap & . Cip 16
Dang gia cong n]ﬁsno ‘1 Dang gia cdng | nhis
Ti¢n ngoai : . | Trust | V7. Ve ¥9,
— Bén tinh V4, Yﬁ w10
— Tinh v6, v7*, V8 II - -
‘Tién trong : ;.
— Ba 4 ' Mai khon :
— ?::lhtmh V6 37*, V£ i — Mai m3t phiing | y9*, 10, V11
; ’. — Mai migt tru VIO*, Vil, V12
Phay: I :
+ Biing dao phay “ By g;gg- -
Ein'lttht’ru V4 — Ban tinh l? vio*, gll
— Tinh '* V5, V6*, V7, { — Tinh Vi2
+ Bing dao phay SR
mit dau ¥
3 — Bang ban ren
ko Ve va tard v4*, V5, V6
' : — Bang dao hinh
— Tinh V5, V6*, V7 ‘ * o7
V8 t l ,l.u'Q'c .V5! VG ' V
Bao: L)
S - Cit ring banh ring :
TR Vs i - | — Bao réng - V5, V6*, V7
7 b Vo, V6%, vV — Phay riin ve*, V7
3, v4*, v5 | — Ga ring ™ V7, V8", V9
Khoan. V3, Vi, V é —'Mat éing V8, V9, 710
Khoét. v5, V6"
Doa : Y .
— Ban tinh v5, yﬁ &
— Tinh V6. V7*, V8 |

e,

Bép &6 nhn hop 1y nhat 36i voi dang gig.cong 4 cho.
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~3

10,
11.

12,

3.

14

TAl LIEU THAM KHAO

. Co'sé dupgsai va do ledng trong ché tao may. H8 Ddc Tho va

Ninh Birc T6én. NXBDH va THCN — 1970.

Tiéu chufin Nha nwoc Viét Nam « Dung sai va lap ghép»
NXBKH—-1965.

Tiéu chufin Nha nuedc Viét Nam « Ren hé mét» NXBKH 1966.
Tiéu chudn”Nha nuwoe Viét Nam « Then». NXBKH—1064.

H.H 3aspeBa .. M. {. [Ueraa — CsOpHHK 3aJlau H IIpHMEepOB NO
Kypcy «OCHOBLI B3aHMO3aMeHAEMOCTH H TeXHHUYECKHEe H3MEepeHHdA »—
Mamru3z—1963.

A. N. fxkymeB — OcHOBH B3aHMO3aMEHAEMOCTH H TeXHHUYeCKHe
H3MEpeHHA—MW3RaTenbCcTBO « MALIHHOCTpOeHHe » MockBa 1998,

. 1. ®. LynaeB=PasMepHble nenn— Mamrus. 1963,
. A. C. Cuupros — [onmyckn NOCAAKH  IPUBOPOCTPOEHHH —

WanareabcTBo « MamunocTpoenne » —JleHHArpaa 1968.

Cnpasounux Meraaucta ToM 1 U 2 — HagareabctBo « Mauuho-
cTpoexne » — Mocksa 1965,

CnpaBouHHK MeTaaucta ToM 1M 2 — MawrHs Mocksa 1960.

B. C. Banakioua — OCHOBb TeXHOJOTHH MAaIIHHOCTPOEHHA —
UanateabcTBo « MamuHOCTpoeHHe» — Mocksa 1969,

B . Kopotkos B. T, Kycrapes., A.B. XHnkura — Baaumosaume-
HAEMOCTb pe3bBOBHX conpsaxeHuii — HMazareapcTso « MamugRo-
crpoenne» Mocksa 1968,

B. I1. -my3anoBsa -~ NpOCTAHOBKA Da3Mepos JAHHM  UepTelasx
ZeTajel — H3gaTenbcTso « MamuHOCcTpoeHHe » Mocksa 964.
A.E. Beamenos —[lfllycKu mOCankd W TexHUYECKHe H3MEepeHHA =3
Hanateabctso SRV HOCTpOeHHe » MockBa 1969.
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Lo néi diu 9

Chuzong 1. CAC KHAI NIEM CO' BAN. VE DUNG SAI
KiCH THUOC VA LAP GHEP

Chuong 2. DUNG SAI KiCH THUG'C VA LAP GHLP
CUA MOI GHEP HINH TRU TRON

§2-1. Ap dung ly thuyét xac sudt trong pham villll®i 1in
chitc ning chi tiét. 9

§2-2. Chon ki8u lip tiéu chuin cho mdi ghép hinh tru
tron. 24

L ]
§2-3. Xac 2inh &6 chinh xac hinh dang va v{ tri b&
mat 45

§2-4. Calip try tron 49
Chuong 3. DUNG SAI MOI GHEP REN OC

Chuong 4. DUNG SAI MOI GHEP THEN VA
MO1 GHEP THEN HOA

' §4-1. Dung sai m6i ghép then 88
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B0 5. buNG sal cUA TRUYEN DPONGUBANH RANG
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Chuong 6. CHUOI KiCH THUGC VA CACH GHI
KiCH THUOC TREN BAN VE CHI TIET MAY

§6-1. Khai'niém vé chudi kich thwéc va cach 1ip chudi
kich thuéc 156

§ 6-2. Gidi chuébi kich thwée 162
§ 6-3. Ghi kf@liitkiroc cho bin v8 chi tiét may

Chwong 7. BAI TAP TONG HOP 204
TAI LIEU THAM KHAO
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	Chương 7 BÀI TẬP TỔNG HỢP
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