UBND TINH VINH LONG
TRUONG CAO PANG VINH LONG

.'
CABANG TIAHLONG

GIAO TRINH
MON HOC/MO PUN: DUNG SAI
VA KY THUAT PO
NGANH/NGHE: CO KHI CHE TAO VA CO KHIi
PONG LUC
TRINH PO: TRUNG CAP

Ban hanh kém theo Quyét dinh sé: .../OD-CPVL ngay ... thing ... nam 2022
ciia Hiéu truong Truong Cao dang Vinh Long

Vinh Long, nam 2022




TUYEN BO BAN QUYEN
Tai liéu nay thudc loai sach gido trinh nén cac ngudn thong tin cd thé dugc phép
ding nguyén ban hoic trich ding cho cac muc dich vé dao tao va tham khao.
Moi muc dich khac mang tinh 1éch lac hoac st dung véi muc dich kinh doanh

thiéu lanh manh s€ bi nghiém cam.
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LOI GIOI THIEU

Tai li€u Dung sai va ky thuat do dugc thuc hién bdi su tham gia cta cac
giang vién cua truong Cao dang Vinh Long thuc hién

Trén co s& chuwong trinh khung do tao, truong Cao dang Vinh Long cing
Va1 cac giao vién thuc hién bién soan gido trinh Dung sai va k¥ thuat do phuc vu
cho cong tac day nghé

Gido trinh nay dugc thiét ké theo mén hoc thudc hé théng mo dun/ mén hoc
cua chuong trinh dao tao nghé Co khi ché tao va Co khi dong luc & cép trinh do
Trung cap nghé va dugc ding 1am gido trinh cho hoc vién trong céc khéa dao
tao

Mon hoc nay dugc thiét ké gdm 2 chuong

Chuong 1. Dung sai va lap ghép

Chuong 2. Ky thuat do

Mic du da hét ste ¢b gang, song sai sot 1a kho tranh. Téac gia rat mong nhan

dugc cac y kién phé binh, nhan xét ctia ban doc dé gido trinh duoc hoan thién
hon

Vinh Long, ngay thang nam 2022

Tham gia bién soan
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CHUONG TRINH MON HOC

Tén moén hoc: Dung sai va ky thuat do

Ma moén hoc: KT59903

Thoi gian thwe hién mén hoc: 30 gid; (Ly thuyét: 25 gio; Thuc hanh, thi nghiém, thao
luan, bai tap: 03 gid; Kiém tra 02 gio)

I. Vi tri, tinh chat ciia mén hoc:

- Vi tri ctia moén hoc: Mon hoc dugc thyc hién sau khi hoc xong cac moén hoc sau: Gido
duc thé chit; Gigdo duc quéc phong; Giao duc chinh tri; Ngoai ngit; Tin hoc cdn ban...
Moén hoc nay duoc b tri giang day & hoc ky II ctia khoa hoc va ¢ thé bé tri day song
song v&i cac mon hoc sau: Co ly thuyét; Vit li¢u co khi; Hinh hoa vé k¥ thuat; K§ thuat
dién; K¥ thuat nhiét;...

- Tinh chat: La mén co sé nghé bét budc.

I1. Muc tiéu mon hoc:

- Vé kién thirc:

Man hoc cung cap cac kién thic co ban vé tinh d6i 1an chic nang trong nganh ché tao
may, dung sai va lap ghép cic mbi ghép thong dung trong nganh ché tao may nhu mdi
ghép hinh try tron, mdi ghép then va then hoa, méi ghép ren. Phuong phap giai bai toan
chudi kich thudc va cic nguyén tic co ban dé ghi kich thudc trén ban vé chi tiét.

- V& k§ niing:

+ Trinh bay dugc co sé xay dung va ndi dung co ban cua hé thdng dung sai va lap ghép
cac chi tiét trong nganh ché tao may cua TCVN.

+ Xac dinh dugc trj sb dung sai kich thudc, sai I¢ch hinh dang hinh hoc cac bé mat, tinh
toan lira chon duoc kiéu lap cua chi tiét may mot cach hop 1y, dam béo tinh d6i 14n.

+ Giai dugc bai toan chudi kich thudc va cac nguyén tic co ban dé ghi kich thudc trén
ban vé chi tiét.

+ Trinh bay day du cong dung, ciu tao, nguyén 1y, phuong phéap sir dung va bao quan céac
loai dung cu do thuong dung.

+ Po, doc chinh x4c kich thude va kiém tra dugc do khong song song, khong vudng goc,
khong dong tryc, khong tron, do nham dam bao chat luong san pham bang cac dung cu
do kiém thudng dung trong nganh co khi ché tao.

+ Tra 101 luu loat rd rang khi dam thoai, rén luyén ky nang hoat dong nhom.

- Vé thai dd, ning lwc tw chi va trach nhiém:

+ Chap hanh nghiém tic cac quy dinh vé gio gidc hoc tap, chap hanh ndi quy va an toan
khi xuéng xuéng thyc hanh.

+ Yéu nghé, co tinh than trach nhiém, hoan thanh cong viéc dam bao chat lugng va thoi
gian.

+ Ludn dong nao suy nghi, tu duy trong hoc tap.

I11. N§i dung mon hoc:

1. N§i dung tong quat va phin b thoi gian:

S6
TT

Tén chwong, muc Thoi gian
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Thue

T:: ° thI;ly &¢| hanh K;gn
Y| Bai tap

Chuwong 1: Dung sai va lip ghép 15 13 01 01
1. Cac khai niém co ban vé dung sai 2 2
2. Khai niém ldp ghép va céc loai lip ghép 10 8 1 1
3. Dung sai hinh dang, vi tri va d0 nham bé mat 3 3
Chwong 2: K¥ thuat do 15 12 02 01
1. Co s¢ do luong ki thuat 1 1
2. Dung cu do ¢6 khac vach 10 8 2
3. Can mau va Ca lip 2 2
4. Chudi kich thudc 2 1 1

Tong cong 30 25 03 2
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CHUONG 1:
DUNG SAI VA LAP GHEP

Bai 1: Cac khai niém co ban vé hé thong dung sai

Muc tiéu ciia bai:

Hoc xong chuong nay ngudi hoc c6 kha nang:

- Trinh bay duogc khai niém vé tinh lip 14n va cac loai lip 1an trong nganh co khi.

- Trinh bay day du kich thuéc danh nghia, kich thudc thuc, kich thudc gisi han, dung sai
chi tiét, dung sai lap ghép.

- Trinh bay day du cac quy dinh vé lip ghép theo hé thdng 15 va hé thong truc, hai diy sai
léch co ban ctia 16 va truc cac lap ghép tiéu chuan.

- V& dung so d6 phan b mién dung sai theo hé thong 16 va hé thong truc va xac dinh

duoc cac dic tinh cua lip ghép khi cho mét lip ghép.

Noi dung cua bai: Thoi gian: 2g

I. KHAI NIEM VE TiNH LAP LAN TRONG NGHANH CO KHi:

1. Ban chat ciia tinh ddi 14n:

Trong ché tao ciing nhu trong stra chita may, con ngudi mong mudn cac chi tiét ciing
loai c6 kha ning thay thé dugc cho nhau, c6 nghia 1a khi thay thé khong can liwa chon
hodc stra chita gi thém ma van dam bao dugc yéu cau k¥ thuat ciia moi ghép. Tinh chat
d6 cua chi tiét goi 1a tinh Idp 14n (con goi 1a d6i 1an chirc ning)

a/ Pinh nghia: Tinh lip 1an cua cac chi tiét mdy, hay cac bo phan may la tinh co thé thay
thé duoc cho nhau ma khong can phai gia cong hay stra chita lai ma van dam bao day du
cac yéu cau k¥ thuat cua moi ghép.

b/ Yéu cau khi lip lin:

- Céc chi tiét co tinh ldp 1an phai dong nhat vé kich thudc hoidc kich thudc chi khac nhau
trong pham vi cho phép goi la dung sai. Nhu vay dung sai 1a yéu t6 quyét dinh tinh lap
lan.

- Céc chi tiét co tinh 1dp 14n phai dong nhit vé hinh dang, d6 climg, d6 bén, tinh chit hoa
hoc, tinh chét 1y hoc.

2. Cac loai lip 14n: 2 loai

a. Lap 14n hoan toan: ‘

La lap 13n ma trong 1 loat chi tiét cung loai chiing déu c6 thé thay lip cho nhau ma
khong can phai stra chira gi thém.
Vi du:

- Lap 1 bong dén dién bat ky vao dui dén.

- Lip 1 6 bi (bac dan) c6 cing 1 s hiéu kich thude vao 1 loai thin may nao do.

- Van 1 dai 6c vao bu 1ong bat ky c¢6 cung 1 kich thude va bude ren.

b. Lip lin khong hoan toan: (han ché st dung)

La lip 1An ma trong 1 loat chi tiét cung loai chung khong c6 kha nang thay lap cho
nhau ma phai stra chita thém, hodc c6 thé khong sira chira thém nhung chi dat dugc 156
yéu cau nao d6 ctia mdi ghép.

3.Y nghia ciia tinh lép l4n:

- Do ¢6 tinh lap 13n (ttc 1a thay chi tiét bi hong bang 1 chi tiét du trir ciing loai) nén
may co thé lam viéc duoc ngay, han ché thoi gian may ngimg lam viéc nén dam bao duoc
tién do san xuat.
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- Do chi tiét duoc thiét ké va ché tao trén co so tinh lap 14n (tie la v6i dung sai kich
thude 16 rang cho phép) nén cac nha may co thé san xuit cac chi tiét lip 1an voi nhau, tao
diéu kién hop tac hoa va chuyén mon hoéa gitra cac nha may xi nghiép, do do co thé ap
dung cac phuong phap san xudt tién tién, to chic san xuat hop 1y dan dén ning cao ning
xudt chat luong va giam gia thanh san pham.

II. DUNG SAI KiCH THUOC VA SAI LECH GIOI HAN:

1. Kich thuéc danh nghia: La kich thudc co ban dugc xac dinh theo chirc nang cua
chi tiét va dung lam can cu dé tinh toan do sai léch.

Kich thuéc danh nghia c6 thé tinh toan ra hodc duoc chon nhung phai 1y nhimng
trj s6 co trong bang tiéu chuin. Trong ché tao may don vi do kich thuéc thuong
dung [a mm (Im = 1000mm; Imm = 1000um).

Chii y: Kich thuéc danh nghia 1a kich thudc duoc xac dinh xuat phat tir chirc ning
ctia chi tiét sau d6 qui tron (16n 1én) theo céc gia trj cta diy kich thude tiéu chuan.

Kich thuéce danh nghia cua truc ky hi€u: dy (hodc d)

Kich thudc danh nghia cta 16 ky hiéu: Dy (hodc D)

Vi du 1: Tinh toéan kich thudce cua 1 chi tiét ta duge 35,785mm tra bang 1-1 ta chon kich
thudc qui tron 1a 36 mm.
Vi du 2: Xuét phat tur do bén chiu luc cta chi tiét truc ta tinh duge duong kinh truc 1a
29,876 mm. Theo cic gia tri cua day kich thudc tiéu chuan bang 1-1 ta qui tron 13 30mm.
Viy kich thuéc danh nghia cta chi tiét truc 1a 30 mm.
Chuy:
- Pé thong nhat hoa va tiéu chuan hoa kich thudc cta chi tiét ngudi ta 1ap ra 4 day sb
uu tién Ra5, Ral0, Ra20, Ra40.
- Kich thudc danh nghia dugc chon theo diy s wu tién, khi tra bang 1-1 ta wu tién sir
dung diy 1 (Ra5) trude roi moi dén diy 2 (Ral0)... cho dén Ra4o0.
2. Kich thwée thye té: La kich thude nhan duoc tir két qua do truc tiép trén chi tiét véi
sai s cho phép.
Kich thudc thuc cua 16 ky hiéu: Dt
Kich thudc thuc cua truc ky hié¢u: d;
Vi du: Khi do chi tiét truc béng thudc cap co do chinh xac l1a 1/20 ta nhan duoc két qua
do 14 24,98mm tirc 1a kich thudc thue cua chi tiét truc da do 1a d; = 24,98mm vai sai )
cho phép 1a + 0,05mm.

BANG 1-1: DAY KiCH THUOC THANG TIEU CHUAN

Trang 8



Ra20

Ral0

Ra20

Ras Ral0 | Ra20 | Rad0 Ras | Ral0 Rad0 Ras Rad0
(R5) | (R'10) | (R20) | (R'40) (R5) | (R'10) | (R20) | (R'40) (R5) | (R'10) | (R20) | (R'40)
0.010 | 0010 | 0010 0.100 | 0100 | 0.100 | 0.100 L0 1.0 1.0 1.0
0.105 1.05

0.011 0.110 | 0.110 1.1 1.1

0.115 115

0.012% | 0.012%% | 0.012 0.12% | 0.12%* [ 0.120 1.2% 1.2%% 12

0013 0.130 13

0014 | 0014 0.140 | 0.140 14 1.4

0015 0.150 15

0016 | 0016 | 0016 | 0016 0.160 | 0160 | 0160 | 0.160 16 16 16 16
0017 0.170 17

0015 | 0018 0.130 | 0.180 13 18

0019 0.180 19

0020 | 0020 | 0020 0200 | 0200 | 0200 2.0 2.0 20
0021 0.210 2.1

0022 | 0022 0220 | 022 22 2.2

0024 0.240 2.4

0.025 | 0025 | 0025 | 0025 0250 | 0250 | 0250 0250 25 25 25 25
0026 0.260 26

0028 | 0028 0280 | 0250 238 2.8

0.030 0300 3.0

0032 | 0032 | 0032 0320 | 0320 | 0320 3.2 3.2 32
0.034 0340 34

0036 | 0036 0360 | 0360 36 36

0038 0330 3.8

0.040 | 0040 | 0040 | 0040 0400 | 0400 | 0400 | 0400 40 40 40 4D
0.042 0420 42

0045 | 0045 0.450 | 0450 45 43

0048 0430 48

005¢ | 0050 | 0050 0500 | 0500 | 03500 5.0 5.0 50
0.053 0530 53

0056 | 0056 0560 | 0560 56 5.6

0,060 0,500 6.0

D.063 | 0065 | 0063 | 0063 0530 | 0630 | 0630 0630 6.3 6.3 6.3 63
0,067 0570 6.7

0071 | 0071 0710 | 0710 7.1 7.1

0.075 0750 75

0.0s¢ | 0080 | 0080 0.500 | 0500 | 0300 5.0 8.0 8.0
0.085 0.3350 8.3

0090 | 0.090 0900 | 0900 9.0 9.0

0.095 0350 93
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Ras Ral0 Ra20 Rad0 Ras Ral0 Ra20 Rad0 Ras Ral0 Ra20 Rad0
(RS) (R'10) (R'20) {R'40) (R5) {R'10) {R"20) {R'40) (R%) (R'10) {R'20) {R'40)
10 10 10 10 100 100 100 100 1000 1000 1000 1000
10.5 105 1050
11 11 110 110 1100 1100
11.5 115 1150
12% 2% 12 120 120 120 1200 1200 1200
13 130 1300
14 14 140 140 1400 1400
15 150 1500
16 16 16 16 160 160 160 160 1600 1600 1600 1600
17 170 1700
18 18 180 180 1800 1800
18 190 1800
20 20 2 200 200 200 2000 2000 2000
2 210 2100
22 22 220 220 2200 2200
24 240 2400
25 25 25 25 250 250 250 250 2500 2500 2500 2500
26 260 2600
28 28 280 280 2800 2800
30 300 3000
32 32 32 320 320 320 3200 3200 3200
34 340 3400
36 36 360 360 3600 3600
38 330 3800
40 40 40 40 400 400 400 400 4000 4000 4000 4000
42 420 4200
45 45 450 450 43500 4500
48 420 4800
50 50 50 500 500 500 5000 5000 5000
33 530 5300
G al3) 60 360 600 2600
60 600 6000
63 63 63 63 630 630 630 630 6300 6300 6300 6300
6 670 6700
71 71 710 710 7100 7100
73 750 7300
80 80 30 300 300 800 8000 8000 3000
33 830 8300
ad a0 00 Q00 Q000 2000

3. Kich thwée gioi han:
- La kich thuéc 16n nhat va nhé nhat quy dinh dé gigi han mién bién thién cua kich thudc
chi tiét, kich thudc giéi han dung dé xac dinh pham vi cho phép cua sai s6 ché tao kich
thude.
- Ngudi ta quy dinh 2 kich thudc gi6i han 14 kich thudc gidi han 16n nhat va kich thudc
giéi han nho nhét khi ché tao chi tiét.

+ Kich thudc gidi han 16n nhét cua 16 ky hiéu: Dmax

+ Kich thuéc gi6i han nhé nhat cua 16 ky hiéu: Dmin
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+ Kich thudc gioi han 16n nhét cta truc ky hiéu: dmax
+ Kich thuéc gidi han nho nhét cta truc ky hi€éu: dmin
Nhu vay chi tiét da ché tao s& dat yéu cau khi kich thudce thuc cua nd nam trong pham
vi cho phép giira kich thudc gidi han 16n nhat va kich thude gidi han nho nhat.
dmin < dt < dmax
Dmin < Dt < Dmax
4. Sai léch gi¢i han:
La hiéu dai sb gitra kich thudc gidi han va kich thuéc danh nghia. Vi ¢6 2 kich thudc
gi61 han nén cling c6 2 sai léch gidi han.
a/ Sai léch gi¢i han trén:
- La hiéu dai s6 gitra kich thudc gidi han 16n nhat va kich thudc danh nghia.
Sai l&ch giGi han trén cta 16 ky hiéu 1a: ES
Sai I¢ch gidi han trén cua truc ky hiéu la: es
ES = Dmax — Dy
es =dmax —dy
- Bon vi cua sai I¢ch 1a: mm hodc pm (Imm = 1000 pm).
b/ Sai léch gi¢i han dudi:
- La hiéu dai s6 giira kich thudc gidi han nho nhét va kich thudc danh nghia.
Sai léch gidi han dudi cua 16 ky hi¢u la: EI
Sai léch gidi han dudi cua truc ky hi¢u la: ei
EI = Dmin — Dy
ei =dmin — dy

EI
ei = - A
l7 : S
g = |
[ '- = P E :
v @ = #, = g
= B g = = a

a) b)
So do biéu dién kich thwdc gidi han va sai léch gidéi han (a cua truc, b cia 10)

- Chu y: Tri s6 sai léch mang dau dwong néu kich thudc giéi han 16n hon kich thudc danh
nghia va nguoc lai tri s6 sai léch mang dau am néu kich thuée gid1 han nho hon kich
thude danh nghia hodc bang 0 néu kich thude gidi han bang kich thudce danh nghia.
L 55+0,05 60+0,006

Vi du: Chi ti€t co6 kich thudec © ~7 003 ; @ ~-0.02
5. Dung sai kich thwéc:
- La pham vi cho phép cuia sai s6 kich thude. Tri s6 dung sai bang hiéu sb giita kich thudc
gi61 han 1on nhét va kich thudc gi61 han nhé nhét, hodc béng hiéu dai sb gitra sai 1éch
gi61 han trén va sai I¢ch gidi han dudi. Dung sai ky hi¢u 1a T.

+ Dung sai cua kich thudc truc ky hiéu la Td

Td = dmax — dmin =es - ei
+ Dung sai ctia kich thuéce 16 ky hiéu 1a Tp
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Tp= Dmax — Dmin = ES — EI

Chuy:
- Dung sai luon c6 gié tri duong.

- Tri s6 dung sai ccang nho thi pham vi sai so cho phep cang nho va do chinh xac ché
tao kich thudc chi tiét cang cao va nguoc lai néu tri s6 dung sai cang 16n thi d6 chinh xac
ché tao kich thudc chi tiét cang thap.

* Vi du 1: Mot chi tiét truc co kich thudc danh nghia (KTDN) dy = 32mm, KT gi6i han
16n nhat dmax = 32,050mm, KT gi61 han nho nhat dmin = 32,034mm. Tinh tri sb céc sai
1&ch gioi han va dung sai.
Giai
- Tinh sai I¢ch gidi han:
es = dmax — dy = 32,050 — 32 = 0,050mm
i =dmin—dy=32,034 -32 =0,034mm
- Tinh dung sai kich thudc:
Td = dmax — dmin = 32,050 — 32,034 = 0,016mm
hoac Td=es—ei=0,050—-0,034 = 0,016mm.

* Vi du 2: Biét kich thudc danh nghia cua chi tiét 16 1a Dy = 25mm, céc sai léch gidi han
cua 16 1a: ES= + 0,053mm, EI = + 0,020mm. Tinh tri sb céc kich thudce 2161 han va dung
sai, kich thudc thuc cua 16 sau khi gia cong do duge 13 D, = 25,015mm thi chi tiét d6 co
dat yéu cau khong ?
Giai

- Tinh kich thudc gidi han:

Dmax = Dy + Es =25 + 0,053 =25,053mm

Dmin =Dy + Ei =25+ 0,020 = 25,020mm
- Tinh dung sai kich thudce:

TD = Dmax — Dmin = 25,053 — 25,020 = 0,033mm
hodac Tp =Es - Ei=0,053 - 0,020 = 0,033mm.
- Ta da biét chi tiét dat yéu cau khi kich thudce thuc ctia n6 thoa man diéu kién sau:
Dmin < Dt < Dmax

+ Trong vi dy nay ta c6 Dt = 25,015 < Dmin = 25,020mm tirc khong thoa man diéu
kién.

+ Vay chi tiét 16 d4 gia cong khong dat yéu cau.

* Trong thuc té, trén ban v& chi tiét ngudi ta chi ghi KTDN va ké sau d6 1a sai 1éch gidi
han (sai 1éch gioi han trén ghi phia trén, sai 1éch gioi han dudi ghi phia dudi). Truong
hop vi du 3 va 4 dugc ghi nhu sau:

. Q0,020
+ Vi du 3 kich thudc truc ghi la: @ =004

o 25+0 ,053
+ Vi du 4 kich thudce 1o ghi la: @ =7 +0.020

* Khi gia cong thi nguoi tho phai nham tinh ra cac kich thudc gi6i han rdi d6i chiéu voi
kich thuge do duge (KT thuc) cua chi ti€t dd gia cong va danh gia chi tiét co dat yéu cau
hay khong. Du61 day 1a 1 s6 vi du vé cach nham tinh KT gié1 han va danh gia (bang 1-2).

BANG 1-2: PANH GIA CHI TIET GIA CONG
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Bdng 1.2

Kich thudc Kich thudc gidi han Kich Panh gid
ghi trén dpax =d + €5 :hhu_é‘c k&t qui
bdn vé dpin = d + €i thrc
= .04 = 30,04
30704 dmax = 30+ 0.0 30,025 Pat
+0.01 dpie = 30 + 0,01 = 30,01
_ - .02 = 30,02
307002 dmax = 30 + 0,02 29,992 Dat
001 din = 30 — 0,01 = 29,99
- 07 = 30,07
3007 dmax =30+ 0 29,92 Khong dat
- dnin = 30 - 0,07 = 29,93
= = 30,045
1070045 dpax = 30 + 0.045 = 30 29,995 Khong dat
dpin = 30 + 0 = 30,00
- 0 = 30,00
30 demax = 30+ 30,01 Khong dat
0,05 deyn = 30 — 0,05 = 29,950
- 30 — 0,02 = 29,98
30_0'32 dmax = 30 — 0,02 = 29 29,99 Khong dat
.04 d,in = 30 — 0,04 = 29,96

6. Mién dung sai: La mién dugc xac dinh boi sai 1éch trén va sai 1éch dudi. Mién dung
sai duoc xac dinh bai tri s6 dung sai va vi tri cia n6 so voi kich thude danh nghia.

- Buong 0 (zéro) 1a dudong tng véi kich thude danh nghia tir do dat cac sai 1éch cua céac
kich thudc, tai duong 0 thi sai 1éch kich thude = 0.

- Mién dung sai c6 thé & trén dudng khong (néu sai l¢ch duong).

- Mién dung sai c6 thé & duéi duong khong (néu sai léch am).

- Mién dung sai ¢ thé c¢6 1 tri s6 nao dé tring v6i dudng khong.

7. Day cac sai léch co ban:

La sai léch gan v6i duong khong. Co6 28 sai 1éch co ban dbi véi 16 va 28 sai léch co
ban d6i véi truc, chung dugc ky hiéu bang 1 hodc 2 chit céi la tinh. Chit in hoa d6i voi 15
va chit in thudong ddi véi truc.

- L3 c6 mién dung sai H v&i vi tri sai 1éch dudi béng 0 goi 14 16 co ban, truc co mién
dung sai h véi vi tri sai 1éch trén br:?mg 0 goi la truc co ban.

- Déy cac sai 1éch co ban tir A(a) dén H(h) dung dé tao thanh lap ghép c6 khe ho.

- Day céc sai éch co ban tir J(j) dén N(n) ding dé tao thanh lap ghép trung gian,

- Diy céc sai 1éch co ban tir P(p) dén Z((zc) dung dé tao thanh lip ghép c6 do doi.

- Vi trf ctia céc sai 1éch co ban duoc bd tri theo so d6 sau:
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So do vi tri diy cac sai léch co ban ciia truc va 15

BAI TAP UNG DUNG
Bai 1:
Gia cong 1 chi tiét truc c6 duong kinh danh nghia 1a ®25mm, kich thudc gidi han 16n
nhét 25,1mm, kich thudc gid1 han nho nhét 25,015mm.
- Tinh céc sai I¢ch va dung sai cua truc.
- Truc gia cong xong co kich thude 25,005mm c6 dung dugc khong tai sao.
Bai 2: Tinh kich thudc giéi han va dung sai ctia cac chi tiét ¢6 kich thude nhu sau:
@35m0 g 750,025
Bai 3: Cho mot lap theo hé théng 16 co ban, duong kinh danh nghia 1a ®55, sai léch gidi
han trén cta 16 13 +0,030mm, sai 1éch gidi han trén cua tryc 1a +0,015mm, sai léch gidi
han dudi cua truc 1a - 0,013mm.
- Tinh kich thuéc gi6i han, dung sai ctia 16 va tryc.
- Tinh tri s6 giéi han do doi, do ho néu c6 va dung sai cta lap ghép.

Trang 14



Bai 2: Khai niém vé lap ghép va cac loai lap ghép lap ghép
Muc tiéu: Hoc xong chuong nay nguoi hoc ¢6 kha nang:
- Trinh bay duoc cac loai lap ghép trong ché tao co khi.
- Trinh bay 16 dic diém cta cac kleu lap ghép: Lap long - Lap chat - lap trung gian.
- Trinh bay day du cac quy dinh vé lap ghép theo hé thong 156 va hé thong truc, hai diy sai
1éch co ban cua 16 va truc cac lip ghép tiéu chuén.
- Giai thich cac cach biéu thi dung sai lap ghép con tron trén ban v& gia cong.
- Trinh bay dyoc dy du cic yéu td, cac yéu cau ki thuat cta lap ghép banh ring va giai
thich dugc cac ky hiéu dung sai trén cac ban vé€ gia cong banh rang.
- Trinh bay rd khai niém vé cip chinh xac, hiéu tic dung va v& duogc so dd lap nghép
trong gia cong co khi.
- Trinh bay dugc cac phuong phap chon kiéu lip tiéu chudn va lap ghép vu tién cho phu
hop vé6i diéu kién lam viéc véi chi tiét may.

No¢i dung ciia bai: Thoi gian: 10gio
I. KHAI NIEM VE LAP GHEP:
- Thuong cac chi tiét dung riéng biét thi chua c6 cong dung gi. Chi khi ching phéi hop
v6i nhau tao thanh méi ghép moi c6 cong dung nhat dinh.
- N6i cach khac khi 2 hay 1 s chi tiét phdi hop v6i nhau 1 cach ¢b dinh (nhu dai b vin
vao bulong) hoic di dong (nhu Piston trong xilanh) thi tao thanh mbi ghép. Bé mat lap
ghép thuong 1a bé mit bao bén ngoai va bé mit bi bao bén trong.
Vi du: Hinh a: Chi tiét truc 2 lap vao chi tiét 13 1.
Hinh b: Lap ghép gitta con truot 2 vao rinh truot 1.
+ Bé mit bao 1a bé mit 18 va bé mat ranh truot.
+ Bé mat bi bao 1a bé mit truc va bé mit con truot.

Lap ghép va cac loai lap ghép
7.

5.
5. Khai niém 1ap ghép:

HL;J

3: 1-Ls Ihinh 1.4: 1-Ranh wuor
> True

Cac bé& mat lap ghép ducgc chia lam hai loai: bé
mat bao (chi tiét 1 trén hinh 1.3) va bé mat bj bao
(chi tiét 2 hinh 1.3). M&i lap ghép bao gi& cing co
chung mét kich thudc danh nghia cho ca chi tiét
va goi la kich thur&c danh nghta ctia 1ap ghép

D5 7 [ @ mikeud.. | BS idocon_.. > ruoo . | O Doaume... | @EDCCUO... | i unttled ... | B3 Micosof... & DEC- W 5:12Pm

a) 1: Ld; 2: Truc b) 1: Ranh truwgt; 2: Con trugt

II. CAC LOAI LAP GHEP THUONG SU DUNG TRONG CHE TAO CO KHi:
Tuy theo hinh dang bé mit lap ghép, trong ché tao co khi phan loai nhu sau:
+ Lap ghép bé miit tron:
- Lap ghép tru tron: Bé mit lap ghép 13 bé mit try tron.
- Lap ghép phing : B& mit lap ghép 1a mat phang.
+ Lap ghép con tron: Bé mat lap ghép 1a mat non cut.
+ Lap ghép ren: B¢ mit lap ghép 1a mit xoan ¢ c6 dang propin tam giac, thang, vudng

+ Lz'ip ghép truyén dong banh ring: Bé mat lap ghép 1a bé mit tiép xuc 1 cach chu ky
cua cac rang banh rang.
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III. LAP GHEP BE MAT TRON:
- Pac tinh cua lép ghép bé mit tron duoc xac dinh bﬁng hiéu s6 kich thudc bé mit bao va
kich thudc bé mit bj bao.
Dt - dt co gia tri duong thi lap ghép co do ho.
Dt - dt c6 gia tri am thi lap ghép c6 do doi.
- Dua vao dac tinh trén thi lép ghép bé mit tron duoc chia thanh 3 nhém nhu sau:
1. Nhém lip léng: (1ip ghép cé dd hé):
- Trong lap ghép long thi kich thudc thyc cia 16 udn 16n hon kich thude thyc cia tryuc
vi vay luon ludn tao ra khe ho, do hé duoc ky hi¢u la S (S = Dt — dt).
- Do ¢6 sy dao dong cua cac kich thude thue cia cac chi tiét trong giéi han dung sai
cho phép nén khe hé ctia mbi ghép ciing sé& dao  dong tur tri s6 nho nhat dén tri s6 16n nhat.
- Béc tinh cua lap ghép c6 do ho 1a khi biéu dién lap ghép duoi dang so d6 phan b
mién dung sai thi mién dung sai kich thudc cua 16 TD nam phia trén mién dung sai kich
thudce caa truc Td.

+ P hé 16m nhit (Smax):

La hiéu sé duong giita kich thudc gi6i han 16n nhét cua 16 va kich thuée giéi han nho
nhét cua truc. Hodc 1a hiéu dai s giira sai léch gidi han trén cta 16 va sai léch gi6i han
dudi cua truc:

Smax = Dmax — dmin = ES — ei
+ Do hé nhé nhit (Smin):

La hiéu s6 duong giita kich thudc gidi han nho nhét cua 16 va kich thude gidi han 16n
nhét cua truc. Hodc 13 hiéu dai s6 gilra sai 1€ch gio1 han dudi cua 16 va sai léch gi61 han
trén cua truc:

Smin = Dmin — dmax = EI — es
+ D hé trung binh:
S'max+ S min

Stb = 2
+ Dung sai ciia d§ hé (dung sai trong lip ghép 1éng): La tong dung sai cua kich thudc
16 va kich thuédc truc.
Ts = Smax — Smin =T, + T,

Smax

Smin

) Tp
T LTI TSI TITS TS TS L 3 T d
= o q%
g —E
= =
| |
Q
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Nhém lip ghép long

Ph'm vi s6 dong:

Thuéng ®uic s6 dong ®¢i vii meéi ghPp mp hai chi tiOt ci st chuyOn ®éng tu—ng ®¢i
vii nhau vy tut theo chec n'ng cfia méi ghPp my ta chin kiOu 13%p ca ®¢é hé nha, trung
bxnh hay lin.

2. Nhom lip chit (Idp ghép c6 do dai):

- Trong lap ghép chit thi kich thudc thuc cia truc ludn 16n hon kich thude thuc cua 18
vi vay luon tao ra d§ doi, do doi1 dugce ky hiéu 1a N (N = dt — Dt).

- B§ do61 dac trung cho mue do can lai su dich chuyén tuong ddi cua cac chi tiét duge
ding trong mdi ghép ctia cac chi tiét may cb dinh. Ung véi cac kich thude gidi han ta cé
d6 doi gidi han.

- Péc tinh cua lap ghép c6 do doi 1a khi biéu dién lap ghép dudi dang so d6 phan b
mién dung sai thi mién dung sai kich thuéc cua truc Td nim phia trén mién dung sai kich
thuéc ctia 16 Tp.

+Pd ddi 16n nhat (Nmax):

La hiéu sé dwong giira kich thudc gii han 16n nhat cia truc va kich thude giéi han
nho nhét cta 16. Hodc 1a hiéu dai sb gitra sai léch gidi han trén cua truc va sai 1éch gidi
han duéi cta 16.

Nmax = dmax — Dmin = es — EI
+P§ doi nhé nhat (Nmin):

La hiéu s6 duong gitra kich thudc gidi han nho nhét cia truc va kich thude gidi han
16n nhéat cua 18. Hodc 1a hiéu dai sb gifra sai 1éch gio1 han dudi cua tryc va sai Iéch gioi
han trén cta 16.

Nmin = dmin — Dmax = ei — ES

+ D0 do6i trung binh:
N max+ N min
Nyp = 2
+ Dung sai ciia d§ ddi (dung sai trong lip ghép chit): La tong dung sai cia kich thude
16 va kich thudc truc.

Ty = Nmax — Nmin =TD + Td
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Nhém lip ghép chit

Ph'm vi s6 dong:

- Thuong ®ugc s6 dong ®ei vii ¢,c mei ghPp ce¢ ®bnh kh«ng th 0 ho&c ch@ th,o khi
sOa ch+a lin.

- §6 d«i cfia 13%4p ghPp ®i ®Ym bYo truyOn mémen xo%n nhung tud theo trb sé cia
Iic truyOn myp ta chén 1%p ghDp cd ®é d«i nh4, trung bxnh hay lin.

3. Nhém lip ghép trung gian:

- Trong nhom 17p ghbp npy kich thude thue troc ca thO lin h—n hoZc nha h—n kYch
thudc thuc cia lg. Ca nghUa Ip 17ap ghbp ca thO ca ®¢ d«i hoZc ®¢ hé, khi biéu dién
lap ghép dudi dang so d6 phan bé mién dung sai thi mién dung sai kich thuéc cua truc Td
nam xen 1an véi mién dung sai kich thudc cia 16 TD.

- Trong lap ghép trung gian ta chi tinh Smax va Nmax.
Smax = Dmax — dmin = ES — ei
Nmax = dmax — Dmin = es — EI

+ D¢ hé trung binh va dj doi trung binh dwgc tinh nhu sau:
- Trong ldp ghép trung gian néu tri s d6 hé gi6i han 16n nhat (Smax) 16n hon tri s6 do
doi 16n nhat thi ta tinh d6 ho' trung binh.
S max— N max
Stg= 2
- Nguoc lai néu tri s do doi gidi han 16n nhat (Nmax) 16n hon tri s6 d6 hé 16n nhat thi ta
tinh d§ doi trung binh.

N max— § max
Nyp = 2
+ Dung sai trong lap ghép trung gian:
Trc = Nmax + Smax =T, + T,
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Nhém Lip ghép trung gian

IV. HE THONG DUNG SAI LAP GHEP:
1. Khai niém vé hé thong dung sai lip ghép:

Hé théng dung sai lip ghép 1a tap hop cac dung sai va lap ghép dugc thanh 1ap theo
qui luat. C6 2 hé thong dung sai lap ghép 13 hé thong 16 va hé thong truc. KT danh nghia
dugc dua vao ky hiéu cua lap ghép véi tu cach 1a KT chung cho m6i ghép, sau KTDN la
phan s6 ma tir s6 chi mién dung sai KT ciia 16 con mau s6 chi mién dung sai KT cua truyc.

* Vi du: Cho lip ghép c6 kich thudc danh nghia DN = 50mm, sai léch gii han cua kich
thude 16 1a ES = +0,025 mm, EI = 0; sai l1éch gi61 han cua kich thude tryc 1a es = - 0,025
mm, ei = - 0,050 mm. Hay biéu dién so d6 phan b6 mién dung sai cua lap ghép (tirc 1a v&
so do lap ghép), xac dinh déc tinh cua lap ghép va tinh tri s6 giéi han cta d6 hd hodc do
doi tryc tiép trén so do.
Giai

+Doi don vi:

0,025 mm = 25um

0,050 mm = 50pum
+ So @6 phan bd mién dung sai cua lap ghép:

Ve hé truc toa do vuong goc: Truc tung co 56 do theo um, truc hoanh khong co 56 do
ma chi biéu thi vi tri KT danh nghia.

Trén truc tung ldy 1 diém c6 tung do +25um iing véi sai léch giGi han trén ciia 16 (ES)
va diém cé tung do 0 vmg véi sai léch gidi han dwdi cua 16 (EI). VE hinh chit nhdit ¢é
canh dirng la khoang cach gita 2 SLGH. Nhir vy s6 do ciia canh ditng chinh la tri so
dung sai KT 16. 2 canh nam ngang cia hinh chit nhdt vmg véi 2 vi tri ciia SLGH dong
thoi ciing la vi tri cua KTGH.

Twong tu nhw vay ta biéu thi mién dung sai cua kich thuoc truc nhw hinh vé.
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+ Pdc tinh cua ldp ghép dwge xdc dinh dwa vdo vi tri twong quan giita 2 mién dung sai.
Ta thdy mién dung sai ctia KT 156 TD ndm phia trén mién dung sai ctia KT tryc Td nghia 1a
KT 15 luén 16n hon KT truc do vay lap ghép ludn ludn c6 d6 ha, d6 1a 1ap 1ong.
+ Tinh do hé gi6i han tic dung sai trong lap 10ng:
Ts = Smax — Smin =Ty + T,
Ma: Smax = Dmax — dmin = ES —e1 =25 — (-50) =75 pum
Smin = Dmin — dmax = EI —es =0 — (-25) =25 um
Vay Ts =75 -25=50 um

2. Tac dung ciia so' d6 lip ghép: Qua s— ®4 ph©n bé miOn dung sai ta x,¢c ®Pnh ®ugc:
- Gi, trb ciia kYch thude danh nghUa ciia méi ghPp (DN, dN).
- BiOt ®ugc gi, trb ciia sai 10ch giii h'n (ES, EI, es, ei).
- BiOt ®ugc vb trY ciia kYch thude gifi h'n(Dmax, Dmin, dmax, dmin).
- Trb s¢ dung sai cfia kYch thuéc Ig,tréc (TD,Td) v ciia méi ghPp.
- DO dpung nhEn biOt ®ugc ®ZEc tYnh ciia 13%4p ghPp:

+ L¥p lang nOu miOn dung sai l¢ n»ym tr*n miOn dung sai troc.

+ L¥p chZt nOu miOn dung sai troc n»m tr*n miOn dung sai Ig.

+ L¥%p trung gian nOu miOn dung sai I¢ vy troc n»m xen ki nhau.
- BiOt ®ugc trb s¢ ®¢ hé, dé d«i giii h'n.
* Chuy:

- 2 duong nam ngang cua mién dung sai twong tmg véi kich thudc gii han va ciing

tuong rng vai sai 1éch giot han.

- Tung d6 biéu thi gia tri dung sai cua 1 va truc.
Vi du: Cho 1%p ghPp ci s— ®3 ph©n bé miOn dung sai nhu hxnh vi:
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Qua so dd trén ta xac dinh duoc:
- KYch thudc danh nghUa cfia méi ghPp: DN = dN = 45mm.
- Sai 1Och giii h'n:
ES =25 um; EI=0
es =50 um; ei = 34 um
- KYch thuéc giii h'n:
Dmax = 45,025mm; Dmin = 45mm
dmax = 45,05mm; dmin = 45,034mm
- Dung sai kYch thuéc I¢:  TD = 0,025mm.
- Dung sai kYch thuéc tréc: Td = 0,016mm.
- Dung sai cfia mei ghbp: T = 0,025 + 0,016 = 0,04 1 mm.
- Méi ghPp Ip 13%p chZt vx miOn dung sai cfia troc n»ym tr*n miOn dung sai cfia Ig.
- §¢ d« giii h'n:
Nmax = 0,05mm
Nmin =0,009mm

Bai tap wng dung: Cho 13%p ghPp trong ®3 kYch thuéc danh nghUa Ip 82mm. Sai 10ch
giii h'n cfia I¢ ES = 35um, EI = 0. Sai 10ch gifi h'n cfia troc lp es = 45um; ei = 23um.
Y?u cCu:

Vi s~ ®3 ph©n bé miOn dung sai vy tinh kYch thudc gidi han, dung sai, dé hé, ®é
d«i giii h'n.

Giai
- TYnh kYch thuéc giii h'n:
Dmax =DN+ES =82+ 0,035 =82,035mm
Dmin =DN+EI =82+0 = 82mm

dmax =dN+es =82+0,045=282,045mm
dmin =dN +ei =82+ 0,023 =82,023mm
- TYnh dung sai:
Tp=ES -EI[=35-0=35um
Td=es-e1=45-23=22um
TTG = Smax + Nmax = TD + Td =35 + 22 = 57um
- TYnh ®¢ hé, ®é d«i giii h'n:
Smax = Dmax - dmin = 82,035 - 82,023 =0,012mm
Nmax = dmax - Dmin = 82,045 - 82 =0,045mm
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- V& so d6 lap ghép:

Hm
$ S max
45
T
RIS 3
23 << =
NN
ZENNN
0
Q
A
1
Qz
S— ®a ap ghbp

VI. CONG THUC TiNH TRI SO DUNG SAI:
- Dung sai cua kich thudc duge chon tuy thudc vao cép chinh x4c yéu cau va do 16n
cua kich thudc (khoang kich thudc danh nghia).
- Dung sai dugc tinh theo cong thirc sau:
T=axi
Trong do:
i1a don vi dung sai dugc tinh theo cong thure sau:

i=0453YD +0,001D (D la dudng kinh tinh bing mm) déi véi kich thude tir 1- 500mm.
i= 0,004D + 2,1 ddi voi kich thude tir trén 500 dén 3150mm.
a 1a hé sd phu thudc vao yéu cau mac do6 chinh x4c cua kich thude. Kich thude cang
chinh x4c thi a cang nho, tri sé dung sai cang bé va nguoc lai a cang 16n thi tri sé dung
sai cang 16n kich thudc cang kém chinh xac. Gia tri cta a ¢ thé chon nhu sau:

VIL. CAP CHINH XAC:
+ Theo TCVN 2244-77 ¢6 quy dinh 20 cép chinh xé4c kich thudc (cap 01; 0; 1 ...; 18)
trong d6 cip 01 chinh x4c cao nhat.
+ Tiéu chuan viét nam qui dinh dung sai kich thuéc duge ky hiéu 1a IT twong tng véi cac
cap chinh xéc ta c6 ITO1, ITO, IT1... IT18.
+ CAp chinh xéc tir IT1 dén IT18 duoc st dung phd bién hién nay.
- Cap chinh xéc tir IT1 dén IT4 dugc st dung dbi véi cac kich thudc yéu cau do chinh
xac rat cao nhu: Kich thuéce cac mau chuén(cén mﬁu), dung cu do.
- Cép chinh xac tir IT5 dén IT6 duoc st dung trong linh vuc co khi chinh xac.
- Cép chinh xac tir IT7 dén IT8 duoc sir dung trong linh vyc co khi théng dung.
- Cép chinh xéc tir IT9 dén IT11 dugc sir dung trong linh vuc co khi 16n (tirc 1 chi tiét co
kich thudc 16n) .
- Cép chinh xac tir IT12 dén IT18 dugce st dung dbi voi KT chi tiét yéu cau gia cong tho.
- Tri s6 dung sai img véi ting cap chinh x4c dugc tinh theo cong thirc: T=ax i

Tri sO dung sai tiéu chuan cho cac cip chinh xac khac nhau duoc cho trong bang sau:
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Bang trj s6 dung sai tiéu chuén tir IT5 PEN IT8
VIIL. KHOANG KiCH THUOC DANH NGHIA:

Néu qui dinh dung sai cho tat ca cac chi tiét thi so gia tri dung sai sé rat 16n, bang gia
tri dung sai ti€u chuan s& phuc tap, st dung s€ bat tién. Mt khac dung sai cua cac kich
thude lién ké nhau sai khac khong dang ké vi vay dé don gian thuan tién ngudi ta phan
khoa ng kich thudc danh nghia cho kich thudc tir 1 dén 500mm thanh 13 khoang:

Tir 1 d&én 3 Trén 30 dén 50 Trén 250 dén 315
Trén 3 dén 6 Trén 50 dén 80 Trén 315 dén 400
Trén 6 dén 10 Trén 80 dén 120 Trén 400 dén 500
Trén 10 dén 18 Trén 120 dén 180
Trén 18 dén 30 Trén 180 dén 250
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Cac khoang kich thwéc danh nghia

IX. CAC BANG DUNG SATI:
Theo TCVN 2244 — 77 va TCVN 2245 — 77 gdbm mot hé théng cac qui dinh va ban v&
dung sai lap ghép cac bé mit tron.
1. Cac loai bang dung sai: gdm 7 bang
+ Bang 1: Tri s6 dung sai TCVN 2244 — 77
+ Bang 2: Mién dung sai cta truc ddi vai cac kich thudc tir 1 dén 500 TCVN 2245 —
77
+ Bang 3: Mién dung sai cta 16 d6i v6i cac kich thude tir 1 dén 500 TCVN 2245 — 77
+ Bang 4: Hé thdng 15 tir 1 dén 500 TCVN 2245 — 77
+ Bang 5: Hé thong Truc tir 1 dén 500 TCVN 2245 — 77
+ Bang 6: Sai 1éch gi61 han cua truc tu 1 dén 500
+ Bang 7: Sai léch giéi han cta 16 tir 1 dén 500
Chu y: Kich thuée < 1 va > 500 dén 3150mm dugc qui dinh theo nhiing bang riéng.
2. Cach sir dung: Céc bang déu c6 két cdu gidng nhau gém cac hang ngang va cac cot
doc. Giong cac hang ngang vdi cdt doc ta s€ tim dugc céc sai l¢ch.

X. CACH GHI KY HIEU SAI LECH VA LAP GHEP TREN BAN VE:

1. P6i voi ban vé chi tiét: Tiéu chuan quy dinh c6 3 cach ghi ky hiéu sai léch nhu sau:
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- Ghi theo ky hi¢u quy wéc mién dung sai:
Vi du: L ®40H7 hodc truc O4017
Co nghia la: - Dn=40mm - dv =40mm
- H7 1a mién dung sai cta 15 - 7 1a mién dung sai ctia truc
(trong d6 H va f1a sai 1éch co ban, 7 1 cép chinh x4c)

- Ghi theo tri s6 sai 1éch giéi han:
Vi du:
—-0,025
+ Truc @ 4074050
C6 nghia la: dv=40mm; es = -0,025mm; ei = -0,050mm

- 40+0,025
+Lo D
Co6 nghia la: Dxn=40mm; ES = +0,025mm; EI = 0

- Cach ghi két hop 2 cach trén:
Vi du:
-0,025

+ Truc ®40f17( -0 )
Co6 nghia la: dv=40mm; es = -0,025mm; ei = -0,050mm

KB ort rmultipls flles with Phantom
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es = - 0,025 mm: ei = - 0.050 mm
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Hinh 2.6: Ghi sai 1é6ch gicn han trén bdn vé chi tiét

2.3.2. D6i voi bdn vé ldp

Ghi kich thudc 1dp ghép va sai lech gidi han cho ban v& lap ciing ¢6 3 cdch
turong tu nhu dGi v&i ban vé chi tidt.

2.3.2.1. Ghi rheo ky hiéu mién dung sai

" s Mién d sai 16
Kich thuéc danh nghia — b -CHRESAL10
= Mién dung sai truc

@5 = 35

Size: [6.13 * 874 in]

Ghi sai léch gi6i han trén ban vé chi tiét

2. P6i v6i ban vé ldp: Ciing ¢6 3 cach twong tu nhu ban vé chi tiét.

- Ghi theo ky hiéu mién dung sai:
a1

Vidy: ®60 €8 co nghia la:
+ KT danh nghia Dn= dnv= 60mm
+ Mién dung sai ctia 15: H7 (sai 1éch co ban H, cip chinh xé4c 7)
+ Mién dung sai ctia truc: e8 (sai 1éch co ban e, cip chinh xac 8)

- Ghi theo gia tri sai 1éch gidi han:

+0,030
-0,060

Vi du: ®60( 0106 )
Co nghia la:
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+ KT danh nghia Dn= dv= 60mm

+ Mi{an dung sai cua 16: ES = 0,030mm, EI =0

+ Mién dung sai cua truc: es = -0,060mm, ei = -0,106mm
H7 000

-0,060

- Cach ghi két hop 2 cach trén: Vi du: ®60 o8 (0106 )
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Ghi sai 1¢ch gi6i han trén ban vé lip

XI. KIEU LAP TIEU CHUAN VA KIEU LAP UU TIEN:

- Khi thiét ké 1 mdi ghép vai dic tinh cho trude, chiing ta ¢ thé chon 1 mién dung sai
cta truc két hop v6i 1 mién dung sai cta 16 dé co d6 doi hodc khe hd dung yéu ciu. Song
dé thuan tién cho viéc gia cong chung ta nén chon cac kiéu lép ghép tiéu chuan theo hé
thong 16 (bang 4) va cac kiéu lap ghép tiéu chuan theo hé thong truc (bang 5). Cac kiéu
lap trong khung boi den 1a kiéu lap uu tién.

- Nhu vay voi céac gia tri gidi han cua khe hd hodc do doi cho trude ching ta chon cac
kiéu lap uu tién trudc, néu khong tim dugc kiéu lap thoa man dic tinh da cho cia méi
ghép thi chon cac kiéu lap khong uu tién, néu ciing khong thoa man ddc tinh da cho cua
mo6i ghép thi ta co thé dung kiéu lap két hop gitra hé thong 16 va hé thong truc theo tiéu
chuan. Néu Van khong tim dugc kiéu 1ap thoa man dic tinh da cho ciia moi ghep, luc do
ta két hop mién dung sai bat ky cua truc va 16 dé duoc mbi ghép c6 dic tinh thoa man
dung theo yéu cau.

+ Vidu 1: Cho lip ghép hinh tru tron c6 kich thuéc danh nghia 35mm, d6 hé yéu cau la
Smax yc = 50um, Smin yc = 9um.
- Chon kiéu lap tiéu chuan cho lip ghép.
- Xac dinh sai léch gigi han KT 16 va truc.
Giai

- Dua vao bang gia trj do ho giéi han cta lip ghép 1ong (bang b) ta tién hanh tra kiéu lap
ghép tiéu chuan nhu sau: Dya vao KTDN Dn = 35mm ta xac dinh trén cot 1 khoang kich
thude 30 dén 50, tir khoang d6 theo hang ngang tim cot ¢6 d6 hd 13 50pm va 9um (cot 8).
Theo cot d6 dong 1én phia trén ta dugc kiéu lap ghép la:

H7

+®35 86 . Lap ghép trong hé 16 co ban sir dung wu tién.
G7
+ @35 h6 : Lip ghép trong h¢ tryc co ban.

Trudce hét ta phai chon kiéu 1ap sir dung wu tién (c6 dong khung), truong hop ca 2 kiéu
lap déu sir dung wu tién hodc cing khong wu tién thi ta chon kiéu lap trong hé 156 co
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ban.Vily do cong nghé va két cau khong cho phép str dung kiéu lap trong hé 16 co ban thi
ta phai chon ki€u ldp trong hé truc co ban.
H7

Trong vi du nay ta chon kiéu 18p @35 86 ‘ ’
- Sai 1éch gidi han KT 10 va truc tra theo bang 7 va bang 6 (phan phu luc) ta duogc két qua
la:

@3su7 |ESTIPEM  pases [ cs= —9um
EI=0 (el = —25um

+Vidu2: Cho lap ghép tru tron KTDN 13 92mm. D6 doi va do hd gidi han yéu cau la:
Nmax yc =25um, Smax yc = 32um
- Chon kiéu lap tiéu chuan cho lip ghép.
- Xéc dinh sai 1éch gio1 han KT 13, truc va biéu dién so dd phan bd mién dung sai cua lép
ghép.
Giai

Can cha y: Khi tra bang thi d0 hd duoc coi 1a d§ doi co gia tri am tic 1a Smax yc =
32um dugc coi 1a Nmin yc = - 32um.
- Dya vao bang gia tri 46 doi giéi han cua cac kiéu lip trung gian (bang c) ta tra bang
theo cap gia tri Nmax yc = 25um va Nmin yc = - 32um duoc 2 kiéu lap ghép tiéu chuan la:
®92H7/k6 (hé 16 co ban) va ®92K7/h6 (hé truc co ban), vi ca 2 kiéu lap déu khong wu
tién nén ta chon kiéu lip trong hé 16 co ban tirc 1a chon kiéu lip ®92H7/K6.
- Sai léch gii han KT 16 va truc tra theo bang 7 va bang 6 (phan phu luc) ta duoc két qua
la:

ES = +35pm

ez = +25um

$Oo2HT { .
el =43um

D o2k6 {

So d6 phan bo mién dung sai cua lap ghép duoc bi€u dién nhu hinh ve€ sau:
pm L

43— ————— e

425 ——————+ ] —5—
E
W | E

k6

Nmax

+3 ———————— -— —_

=1

o
o
It
=
D

Nhin vao so d6 phan bd mién dung sai cua lap ghép ta nhan ra day 1a lap ghép trung
gian va cling dé dang xac dinh dugc do hd (Smax) va d§ doi gi61 han (Nmax) cua lap
ghép.

BANG PO DOI VA PQ HO GIOI HAN CUA LAP GHEP
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BAI TAP UNG DUNG
Bai 1:

Cho mot lép theo hé théng 16 co ban, co kich thudc danh nghia 13 ®75 mm, sai léch
gi6i han trén cta 16 12 +0,030mm, sai l&ch gi6i han trén cua tryc 1a +0,040mm, sai léch
gi61 han dudi cua truc la +0,01mm.

- Tinh kich thudc gi6i han, dung sai cta 16 va tryc.
- Tinh tri s6 giéi han do doi, do hé va dung sai cua lap ghép.
Bai 2:

Cho mot lép theo hé théng 16 co ban, co kich thudc danh nghia 1a ®60mm, dung sai
ctia 16 1a 28 pm, sai léch gidi han trén cta truc 1a -0,005 mm, sai léch gidi han duéi cua
truc 1a -0,030 mm.

- V& so dd cho lap ghép.
- Dya vao so d6 lap ghép hiy xéac dinh tinh chit cta lap ghép, tri s6 gii han do doi
hoidc do ho, cac kich thude gidi han cua 16 va truc.
- Tinh dung sai cta truc va dung sai ctia lap ghép.
Bai 3:

Cho mot lép theo hé théng 16 co ban, co kich thudc danh nghia la ®75mm, dung sai

cta 16 14 30um, dung sai cua tryc 1a 25um, d6 doi nho nhat 13 8um.
- V& so dd cho lap ghép.
- Tinh kich thuéc gi6i han cua 16 va truc.
- Tinh d6 d6i 16n nhat va dung sai cta lip ghép.

Bai 4:
Cho mot lap theo hé thong truc co ban, duong kinh danh nghia 1a ®50mm, dung sai
cta truc 12 23um, sai l1éch gidi han trén cta 16 12 +0,035mm, sai 1éch gidi han dudi cua 16
la +0,005 mm.
- V& so dd cho lip ghép.
- Tinh kich thuéc gi6i han cua 16 va truc. Tinh dung sai cua 10.
- Tinh tri s6 giéi han d6 ho, dung sai d6 ho.

Bai 5:

Cho mét lap theo hé théng truc co ban, duong kinh danh nghia 13 ®35mm, dung sai

clia tryc 1a 23pum, dung sai ciia 16 1a 25um, do ho 16n nhat 1 15um.
- V& so dd cho lap ghép.
- Tinh kich thudc gidi han cta 16 va tryc.
- Tinh tri s6 giéi han d6 doi, do hé va dung sai cua lap ghép.
Bai 5: Tra bang tim sai 1éch gii han va tinh:
- Tinh kich thuéc gi61 han, dung sai cua 16 va truc.
- Tinh tri s6 giéi han do doi, do hé va dung sai cua lap ghép.

- V& so db cua lap ghép.
"5 H6 H7 H3 Do All ug
®30 8% d45 m5 . ®8O 8 ;D125 5T ;D65 h8 ; ®90 Al ; d150 A7 ; ®400
H12
12
Bai 6:

Giai thich cac ky hiéu lap ghép va tra bang tim cac sai léch ciia lip ghép sau:
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H3 K6 H7
®80 u8 ®100 hS ®60 J7

000

Bai 3: Nhirng sai 1éch vé hinh dang va vi tri — Nham bé mat
Muc tiéu: Hoc xong chuong nay nguoi hoc ¢6 kha nang:
- Hiéu duoc khai niém vé d6 chinh xéac gia cong.
- Trinh bay duoc cac nguyén nhan chu yéu giy ra sai sd gia cong.
- Giai thich dung céc dang sai léch vé hinh dang, sai 1éch vi tri bé mat ghi trén ban v¢ gia
cong.
- Biéu dién va giai thich dung cac ky hiéu d6 nham trén ban v& gia cong.
N¢gi dung cua bai: Thoi gian: 2gio
I. KHAI NIEM VE PQ CHINH XAC GIA CONG:
- Sau khi gia cong céc chi tiét co thé dat dwoc nhitng mirc do khac nhau vé cac yéu tb
hinh hoc va kich thudc so voi ban vé. Muc dd khac nhau do goi 1a do chinh xac gia cong.
- B0 chinh xac gia cong: Gom dd chinh xac vé kich thude, d6 chinh xac vé hinh dang
hinh hoc va vi tri tuong quan gitra cac bé mit, dd nham bé mit.

II. NGUYEN NHAN CHU YEU GAY RA SAI SO GIA CONG:
- Do d¢ chinh x4c ctia may, d6 ga va d6 mon ciia chung.
- Do d¢ chinh xac cua cac dung cu cat (mtit khoan, taro...).
- Do d6 ctiing virng cua h¢ thong may, d6 ga, dao.
- Bién dang do luc kep chi tiét.
- Do bién dang vi nhiét va Gng suat bén trong.
- Do rung dong phat sinh trong qua trinh gia cong.
- Do phuong phap do dung cu do va nhiing sai s6 clia nguoi tho gy ra.

III. CAC LOAI SAI SO CHU YEU: 2 loai

1. Sai s6 h¢ thong: La nhiing sai s6 ma tri s ctia n6 khong bién ddi hodc bién ddi theo 1
qui ludt nhat dinh trong sudt thoi gian gia cong.

° Vidu 1:

Néu duong kinh miii khoan nho di 0,02 mm thi tat ca cac 16 khoan khi gia cong bang
mili khoan 4y déu nho di 1 luong khong d6i 1a 0,02mm. DAy 14 sai s6 hé théng ¢ dinh
khong lam thay d6i kich thudc cua chi tiét trong cung loat gia cong.

° Vidu 2:

Khi tién miii dao bi mon dan, do mon nay xay ra theo mét qui luat lam cho chi tiét gia
cong c6 kich thudc ting dan. Day 14 sai s6 hé thong thay doi (sai s6 nay lam thay doi kich
thudc ciia cac chi tiét cua loat gia cong theo mot qui luat xac dinh).

2. Sai s ngau nhién:
La sai s0 co tri s6 khac nhau & cac chi tiét gia cong. Trong sudt qua trinh gia cong sai
s6 loai nay bién doi khong theo 1 qui luat nao.
Nguyén nhan gay ra sai sd ngiu nhién xuat hién lac it lic nhiéu, lic c6 lac khong.
Vi du: Luc cét thay ddi lién tuc do nhiét do thay dbi, do kim loai khong dong nhat.

IV. SAI LECH VE HINH DANG VA VI TRi GIUA CAC BE MAT CHI TIET GIA
CONG:
1. Sai Iéch vé hinh dang (hinh dang hinh hoc):
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a) Khai niém chung: La sai s6 bé mat thuc cta chi tiét so véi bé mat hinh hoc 1y tudng
(bé mat xac dinh bdi cac kich thudce trén ban ve).

- Trong ché tao may, cac chi tiét riéng biét hodc cac bd phan cua chung thudng duoc 1am
0 dang mat phang hoac mat try tron. Rat it khi nguodi ta dung céc chi tiét & dang hinh hoc
khac vi diéu do6 s€ phtc tap cho viéc ché tao.

- Tuy nhién do 1 loat nguyén nhan anh hudng téi ché tao thi hinh dang cua chi tiét khong
git dugc 1y tuong. Do d6 nguoi ta quy dinh cac tiéu chuan riéng cho sai léch so véi hinh
dang hinh hoc dung.

- Bé danh gia vé sb luong cac sai 1éch hinh dang ngudi ta ding cac khai niém sau:

+ Bé mat thuc: La bé mit trén chi tiét gia cong va cach biét né véi mdi trudng xung
quanh.

+ Profin thuc: La duong bién cua mat cat qua bé mat thue.

+ B& mat ap: La bé mait c6 hinh dang cua bé mat danh nghia (bé mat hinh hoc dung
trén ban v&) tiép xuc voi bé mit thuc va dugc bd tri & ngoai cua vt lidu chi tiét sao cho
sai 1&ch tir cac bé mat ap t&i diém xa nhét ctia bé mit thuc o tri sé nho nhat.

+ Préfin ap: La duong bién cua mat cit qua bé mit thuc.
b) Sai léch hinh dang bé mit phing: Sai léch hinh dang bé mat phang dugc dic trung
bdi 6 phang va do thang.
- Sai léch dd phéng: La khoang céch lén nhit A tir cac diém trén bé mat thuc dén mat
phang 4p tuong tmg trong gidi han chuan L.

mét phang dp L

] bé mat thuc
Q et skl

- Sai léch d6 thing: La khoang cach 16n nhit A tir cac diém trén profin thuc dén duong
thang &p trong gioi han chuén L.

duong thing dp

L/W préfin thuc
d e
- L i '

b) Sai 1éch hinh dang bé mit tru: Di véi hinh tru tron thi sai léch hinh dang gdm ¢6 :

- Sai léch dg tron: Con goi 1a sai 1éch profin theo phuong ngang (theo médt cat ngang).
La khoang cach 16n nhat A tir cac dieém cuia profin thuc dén cac diém tuong ting ctia vong
tron ap.
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3.1.3. Sai léch hinh dang bé mat tru

D61 véi chi tiét tru tron thi sai léch hinh dang dugc xét theo hai phuong:

- Sai léch profin theo phuong ngang (theo mat cit ngang) goi 12 sai léch do
tron. Sai léch vé do tron 1 khodng cdch 16n nhat A tir céc diém cita profin thuc
dén diém tuong ung cia vong tron dp.

profin the

N\ prefindp
Hinh 3.8
Khi phan tich sai léch do tron theo phuong ngang ngudsi ta con dua vio sai
B léch thanh phan:
Rea wie MO 0|e
o tai e dung sai lap ... 2} DE CUONG dung sai.

+ D9 6 van: La sai léch d0 tron khi profin thyc cua chi tiét co dang hinh 6 van.

sai léch A = (dmax — dmin)/2

profin thuc

Vs

d.ﬂ‘ll.\’

N

\_prdﬁn ap
_gmirr o

+ D méo canh: La sai 1éch d tron khi profin thuc cua chi tiét co dang hinh nhiéu canh.

préfin thuce

- Sai 1éch @9 tru: Con goi 1a sai léch profin theo phwong mat cat doc truc. La khoang
cach 16n nhat A tir cac di€m trén bé mat thuyc dén bé mat tru ap trong gidi han chiéu dai
chuan.
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\ bé mat thuc

Sai léch theo phuong doc truc gdm cé:
+ Do con: La sai 1éch vé duong sinh, khi gia cong 1 chi tiét hinh tru c6 thé xay ra truong
hop duong kinh do tai cac tiét dién trén chiéu dai khong déu nhau tirc 12 dudng sinh thang
nhung khong song song.

+ Dg phinh (d6 16i): La sai 1éch mat cat doc khi duong smh khong thang ma c6 dang
cong 16i.

[Om.

Sai 1éch ciia d9 con, 16i, 16m: A = (dmax — dmin)/2

2. Sai léch vé vi tri twong quan giira cac bé miit: La sai léch vi tri danh nghia ciia bé
mat (duong tryc hodc mat phang ddi xtmg) so voi bé mit chudn hay sai léch vi tri gitia
cic bé mat chi tiét nhu sai léch do song song, sai léch do vudng goc, sai I¢ch vé d6 doi
xung ...

- Quy dinh céch ghi sai 1éch hinh dang va vi tri cac bé mat trén ban vé& nhu sau:
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1. Khai niém:
- Bé mit chi tiét sau khi gia cong khong nhin 1 cach Iy tudong boi vi ludi cit cua dung cu
va céc hat d4 mai d3 dé lai trén bé mit cac vét & dang cac mép mé va dinh nhon bd tri
gan nhau. Tap hop tat cd nhimg map mo cé budc twong ddi nhé trén bé mit khao sat goi
1& nhdm bé mdt.

+ Nhitng mip mo nay 1a két qua cia qua trinh bién dang déo cta bé mat chi tiét khi
cat got 16p kim loai

+ B& mit khéo sat 1a chiéu dai cua phﬁn bé mit duoc chon dé do nham (goi la chiéu
dai chuan L).
- Khong phai toan bo nhitng nhap nhé trén bé mat déu 1a nham bé mat. Can ch vao ty s6
giita buéc nhip nho (P) va chiéu cao nhap nhé (h) ngudi ta phan ra nhu sau:

+ Néu p/h > 1000 thudc vé sai léch hinh dang (map mé c6 chiéu cao h,), bé mit bi

1om.

+ Néu 50 < p/h < 1000 thudc vé song bé mat (map mé c6 chiéu cao hy).

+ Néu p/h < 50 thudc vé nham bé mit (map mé cé chiéu cao h;)

Hinh 322

< NIIng e nho <6 19 5 g butc bR nho (P va chife cac e Hho
> 1000 (£ - 1000) st sai ech binh dang (>

2. Cac chi tiéu danh gia nham be mat:

D¢ danh gid nham bé mat nguoi ta cdn cr theo chi€u cao clia map mo trén bé méat. Co
2 chi ti€u co ban dé danh gid nham bé mat 1a chi tiéu Ra va chi ti€u Rz.
a. Chi tiéu Ra:

La sai I¢ch trung binh s6 hoc cac gia tri tuyét doi cua tat ca nhitng map mo cua profin
trén bé mat khao sat trng vadi gidgi han chiéu dai chuan L.

ViV, Yty 1 <

Ra= n hay Ra= 7n = ‘yi

b. Chi tiéu Rz:

La tri s6 trung binh cta tong céc gia tri tuy¢t doi cua chi€u cao 6 dinh cao nhat va
chiéu sau cua 6 day thap nhat cua profin (tng véi gioil han chiéu dai chuan L nhu hinh
vE).

H+H,+H,+H,+H, +H)—(hy +h,+hy+h, +h; +h)
Rz = 6
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L (chiéu dai chun)

Y

H; by H- Jrh

Biéu d6 biéu dién nham bé mit
- Duong mm la duong trung binh: Budng trung binh la duong chia map mo bé mit thanh
2 phan tao v6i n6 nhitng dién tich bang nhau nghia la:

F1+F3+F5+...+Fn-1=F2+F4+...+Fn
-Chuy:
+ Ra dugc su dung rong rai nhat ddi v6i bé mat yéu cau d6 nham trung binh.
+ Rz dugc dung cho nhiing bé mit c6 d6 nham qué nho hoac qua tho, Rz con dugc su
dung cho bé mat kich thude nhé hodc bé mit co profin phuc tap nhu ludi cit cua dung cy,
cac chi tiét cua dong ho.

3. Anh hwéng ciia nham bé mit dén chat lwong lam viée ciia chi tiét:

- V6i cac chi tiét quay trong chi tiét khac, d6 nham sé& dan dén sy mon trudc thot han cua
cac bé mit vi khi chi tiét 1am viéc dinh nhon ctia kim loai (tuc 1a nhirng map md) bi mai
mon tron 13n voi dau boi tron s& ddy nhanh qua trinh mai mon cac bé mit.

- Trong cac mbi ghép ¢ dinh nham bé mat lam yéu do bén cua moi ghép vi cac map mo
bi san phiang. P nhin cang thap thi luong mip mo san phing s& cang nhiéu, d6 déi trong
mbi ghép s& giam nho va nguoc lai.

- P nham cang thap (tic la do nhan bong cang cao) s€ it bi tap trung Ung suat, giam
duoc kha ning ran nat. Diéu nay rat quan trong cho cac chi tiét may 1am viée & trang thai
tai trong dong.

4. Phan cip nham bé mit:

- Theo tiéu chuan cii cia Viét nam (va tiéu chuan T'OCT cua Lién x0 cii) thi do nham bé
mit duoc chia lam 14 cip (tur cap 1 den cap 14). Trén ban v& 46 nham duoc ky hiéu hinh
tam giac nguoc kém theo con s6 chi cip d6 nham (ghi nhu hinh vé sau):

D

T

Ghi d¢ nham theo quy dinh cii

- Theo quy‘dinh moi cua Viét nam (TCVN 2511-1995), d6 nham trén bé mat chi tiét duoc
danh gia bang 1 trong 2 thong s6 Ra hodc Rz (xem hinh v€). Nhiing s6 kém theo chir Rz
1a gia tri cua Rz don vi tinh 14 pm.
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] Ghi do nham theo quy dinh m¢i ]
(doi véi thong s0 Ra khong can ghi tén ma chi ghi tri so)

- Pé tién cho viéc st dung céc tai lidu thiét ké xuat ban trudc day ta dung bang cap do
nham bé mat.

% Dung_sai_lap_ghep.pdf (SECURED) - Foxit Reader - [Dung_sai_lap_ghep.pdf (SECURED)]

Fie Edt View Comments Forms Tools Help _
BB EBIOo|e =i dliamis-[LHe-¢ - % BEk
| Yota.Vn_GRo_frinh_Do_luong_... | Dung_szi_lap_ghep ‘ m
\EI o O P 2ok .
Bang 3.1: Ddnham bé mit chi tict may
B
¢ Cn?;gf Ra, um Rz, pm
Vi1 Tw80,0+400 | Tw320+160
V2 dudi 40 + 20 dudi 160 + 80
V3 dudi 20 + 10 dudi 80 + 40
V4 dudi 10 +5 duoi 40 + 20
Vs dudi 5+25 dudi 20 + 10
Vo dugi 2,5+ 125 | dudil0+63 -
\ dugi 1,25+ 0,63 | dudi6,3+3,2
V8 dwdi 0,63+ 032 | dudil,2+ 1.6
V9 dudi 032+ 0,16 | dudi 1,6+ 0,8
VIO |dudi 0,16+ 0,08 | dugi0,8+04
VIl | dui 0,08+ 0,04 | dugi0,4+0,2
V12 |du6i0,04+0,02 |dugi0,2+0,]
L V13 | duw6i 0,02+ 001 |dusi0,l+0,05
V14 |du6i 0,01+0,005 | dugi0,05+0,025
@ v
Ready @ (@ /36 CRGNORE mae% v BB D Size: [8.26 * 11.69 ]

T - =
Wstart W99 " [®olwdmekps. [HEQ0Gags.. [ b so e deop.. ALENES sam

BANG CAP PO NHAM BE MAT CHI TIET THEO I'OCT 2789 — 59

Trong d6 chiéu dai tiéu chuan tinh bang (mm) cta cap do nham tir 1 dén 3 1a 8mm,
cap 4 va 513 2,5mm, tir cAp 6 dén cip 9 1a 0,8mm, tir cap 10 dén cdp 12 14 0,25mm con
cap 13 va 14 1a 0,08mm.

5. Cau tric nham bé mat:

2 S
|
=
8
3 .‘;‘;’
} 1 <
U
= 4 :t1

Trang 38



- Vi tri 1: Ghi 2 noi dung 13 tén théng s va tri s6 duogc lya chon. Riéng ddi v6i thong s6
Ra khong can ghi tén ma chi ghi tri so.

- Vj tri 2: Ghi dang ra coéng, néu can quy dinh phuong phép gia cong tinh 1an cudi thi ghi
tén PP gia cong vao vi tri nay.

cao danh bong

- Vi tri 3: Néu can quy dinh chiéu dai chuan thi ghi tri s6 chiéu dai chuan duoc lya chon
vao vi tri nay.
- Vi tri 4: Néu can quy dinh phuong cac nhip nho thi ghi theo ky hiéu sau:
+ X 1a phuong cc nhp nhé giao nhau.
+ C 1a phuong cac nhap nhd hinh tron.
+ R 1a phuong cac nhap nho hudng kinh.
+ M 1a phuong cac nhap nho tuy ¥.
Vi du:

mai nghién

0,32/ 0,8

C
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Chuong 2:
KY THUAT PO

Bai 1: Co sé do lwong ky thuat
Muc tiéu: Hoc xong chuong nay ngudi hoc ¢ kha nang:
- Trinh bay 1 khai niém, vi tri ctia do ludng k¥ thuat trong ché tao co khi.
- Xac dinh duoc cac don vi do.
- Nhén biét duoc cac dung cu do va cac phuong phap do.
N¢i dung cua bai: Thoi gian: 1gio
I. KHAI NIEM VE PO LUONG KY THUAT:
1. Vi tri caa do lwong ky thuat:

Trong qua trinh ché tao cac chi tiét may, can phai do dé dam bao chi tiét 1am ra co
dam bao yéu cau k¥ thuat khong, can phai do dé danh gia chét luong san pham. Vi vay ky
thuat do luong 1a khau quan trong khong thé thiéu dugc trong qua trinh san xuit.

2. Khai niém vé do lwong ky thuat:

Do luong k¥ thuat trong ché tao co khi nghién ctru don vi do, dung cu do va phuong
phap do. Cung véi su phat trién cua san xuat k¥ thuat do ludong da cé nhimng bude tién
manh m&: Nam 1850 da c6 thudc cdp, ndm 1867 c6 pan me, sau d6 c6 cac dung cu do
chinh x4c hon nhu cin mau 1896, cac may do quang hoc (1921 -1925), cic may do dung
khi nén 1928, cdc may dung dién 1930. Ngay nay c6 nhitng mdy do quang hoc, may do
dién tir hién dai hon c6 thé do duoc nhirng khoang cach nhé t614 — 5 phz‘in tri€u milimet.
3. Pon vi do:

Do luong 1a vi¢c xac dinh do 16n cua doi tuong do. Do mdt dai lugng 1a chon mot dai
luong cung loai 1am mau roi dem so sanh dai luong can do véi dai luong 1am mau do.
Dai lugng lam mau duoc chon goi 1a don vi.

a. Pon vi do dj dai:

Thang 12 nim 1964 hoi dong chinh phi nudc ta quy dinh don vi do do dai 1a mét, ky

hiéu (m), ngoai ra con dung don vi do chiéu dai nhé hon 14 milimet (mm) va micromet

(um).
Im = 1000 mm
Imm = 1000 pm

Ngoai ra con co thé dung don vi 1a “inhso”, 1 inh = 25,4mm.
b. Pon vi do goc:
- Bang don vi hgp phap cua nudce ta quy dinh don vi do goc 1a do ky hiéu 1a (°)
1L
- Do 1a goc phang bang 180 rad (radian)
- Trong ché tao may thuong dung do, phut, gidy:

1 1 2
1°= 180 rad; 1 phut = 60 ; 1giay = 60
IL. DUNG CU PO VA CAC PHUONG PHAP PO:
1. Cac loai dung cu do: 2 loai o , , ‘
a. Cac loai mﬁy: La nhﬁ’~ng vat thé ché tao theo bdi s6 va udc sé cua don vi do gom céc
loai nhu: can mau, goc mau, ke . . .
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b. cac loai dung cu do va may do: Dung dé do kich thudc cta san pham. Gom cac loai
sau:
+ Dung cu do c6 khéc va du xich: Thude cap, thudc do goc van nang . . .
+ Dung cu do ¢6 vit vi phan: Panme
+ May do c6 don bay co khi: Dong hd so
+ M4y do don bay quang hoc: Optlmet
+ May do co khi quang hoc: Kinh hién vi
+ May do dung khi nén.
+ May do dung dién.
M&i loai dung cu do déu cé dic diém sau:
- Khoang cach giita 2 vach khac trén mit s6.
- Gi4 trj cua khic chia trén mat s6 hodc du xich.
- Pham vi do ciia mit sd 1a gia tri ciia toan bd khéc chia trén mat sb.
- Pham vi do cua dung cu 1a kich thudc nho nhét va 16n nhit c6 thé do duoc.
- Ap lyc do 1a 4p lyc tiép xtc gilra vat do va dung cu.
2. Cac phwong phép do: C6 nhiéu cach phan loai phuong phap do dugc chia ra nhu sau:
* Phuong phap do tuyét (101 va phuong phap do tuong 601 (do so sanh).
* Phuong phap do truc tiép va phuwong phap do gian tlep
* Phuong phap do tong hop va phuong phap do tung phan.
a. Phwong phap do tuyét dbi: Xac dinh truc tiép kich thudc do trén thang chia ctia dung
cu do nhu khi do kich thuée béng thudce cdp, pan me, thude do goc ..
b. Phwong phap do twong déi (do so sanh): Xac dinh hi¢u s6 X — C ctia kich thuéc can
do X véi kich thude chuan C. Tir tri s6 X — C ta suy ra kich thudc can do X.

Vi du: Kiém tra goc vudng bang ke, kiém tra goc bang goc mau, kiém tra kich thudc
bang ca lip...

c. Phwong phip do true tiép: Po thang vao kich thudc can do, tri s6 do doc truc tiép
trén mit sd cua dung cu.

Vi du: Po d6 dai bang thudc 14, do goc bang thude do goc...
d. Phwong phap do gian tlep Khong do chinh kich thude can do ma do thong qua mot
dai luong khac dé xac dinh rdi tinh toan kich thudc can do.

Vi du: Do 2 cach cua tam gidc vudng sau dé tinh ra canh huyén cua tam giac roi qua
quan hé ham s6 lugng giac dé tinh ra tri s6 goc ...

e. Phuong phap do tirng phén: Do riéng & ting yéu té sau d6 phdi hop cac yéu té do
lai méi xac dinh duge chi tiét co dat yéu cau hay khong.

Vi du: Po dudng kinh trung binh, do budc ring, do goc cua rang . . . roi két hop cac
két qua do6 lai méi xac dinh duoc dudng kinh trung binh cta ring cé ¢ trong pham vi gidi
han hay khong.

f. Phuong phap do tong hop: Chon do mdt thong sO ndo ma qua dé co thé danh gia
dugc chat luong cua san pham

Vi du: Kiém tra ren bang ca lip do ren (khong can kiém tra cac yéu to riéng r& nhu
duong kinh, bude ren, goc xoan...).
Chu y: Trong qua trinh do khong thé tranh khoi sai sd, sai s6 do phu thudc vao nhiéu yéu
td nhu d6 chinh x4c, d6 mon cua dung cu do, viéc lya chon dung cu do, phuong phap do
va kha ning cua ngudi do... Do d6 viéc nam ving phuong phap st dung dung cu va lua
chon PP do hop 1y 1 nhitng yéu t6 khong kém phan quan trong quyét dinh két qua do.

Cau héi on tap
1. Trinh bay vai tro va qua trinh phat trién ctia do luong k¥ thuat.

2. Cho biét don vi do chiéu dai va don vi do goc thuong dung trong ché tao may.
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3. Phén biét cac loai dung cu do va phuong phap do.

Bai 2: Dung cu do co khac vach

Muc tiéu: Hoc xong chuong nay nguoi hoc c6 kha nang:
- M6 ta duoc day du vé cau tao, cong dung, nguyén 1y 1am viéc va phan loai thude cap.
- Po va doc kich thudc do chinh x4c, str dung va bao quan ding quy cach.
- Giai thich dugc cu tao, cong dung, nguyén 1y 1am viéc va phan loai pan me.
- Bo va doc kich thuge do chinh xac, st dung va bao quan pan me dung quy cach.
- Giai thich duoc cau tao, cong dung, nguyén ly 1am viéc ciia dong hd so.
- Giai thich duoc cu tao, cong dung, nguyén 1y 1am viée cta thude do cao va do sau.
Noi dung ciia bai:  Thoi gian: 10gio
Dung cu do c6 khéc vach bao gém cac loai sau:
- Dung cu do khong c6 du xich.
- Dung cu do c6 du xich.
- Dung cu do c6 vit vi phan (vi cap).
- Dung cu do c6 mat $0.
I. DUNG CU PO KHONG CO DU XIiCH:
Céc loai dung cu nay ding dé do nhiing kich thudc cua chi tiét khong can chinh xac.

- Thudc gap, thude 14: Dung trong vach diu, cua cat phoi khi gia cong tho, dung kiém
tra phoi.

- Thudc 14 cudn, thudc ddy: It dung trong nghanh co khi.

Thwoc la

Thwrdc cuﬁﬁ = N gl - '

. "lflruT|||||ll

AL

II. DUNG CU PO CO DU XiCH.

Pic diém:
- B¢ chinh xéc cao hon loai khong c6 du xich, co thé do duoc cac kich thudc chinh xac
0,02mm dén 0,1mm tuy theo cAu tao cla tung loai thudc.
- Str dung don gian, thuan tién, c6 thé do truc tiép dudng kinh ngoai, dudng kinh trong,
chiéu dai, chiéu rong, chiéu cao, chiéu siu...
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- Pham vi do rong, céc kich thudc téi 300mm van ¢ thé do dugc bang PP do tuyét doi.
Do céac vu diém trén nén céac loai thude co du xich duoc st dung rong rai trong cac

xuong co khi.
1. Thwée cap:
a. Cong dung:

- Dung dé do cac kich thudc bén ngoai nhu duong kinh ngoai, chiéu dai, chiéu rong,
chiéu cao.

- Dung dé do céc kich thudc bén trong nhu duong kinh 16 chiéu rong rinh, chiéu sau
ranh, chiéu sau 16.

- Thuéce cap 1/10 trén du xich ¢6 10 khoang do chinh xac té1 0,1 mm.

- Thudce cap 1/20 trén du xich c6 20 khoang do chinh xéc té1 0,05 mm.

- Thude cdp 1/50 trén du xich c6 50 khodng do chinh xéc t61 0,02 mm.

- Thudc cap dong hod: Kim chi thi cia ddng hd trén bang chia c6 gia tri chia dén

0,0lmm.

- Thudc cip hién s kiéu dién tir: Co gan cac bo sir 1y dién tir cho ngay két qua chinh
xac dén 0,01mm.
b. Ciu tao (Xem hinh vé): Thudc cip duoc ché tao bang thép thudng hay thép khong gi,
gdm c6 2 phan:
+ Phén ¢6 dinh: GOm than thudc chinh (1), mé do ¢ dinh gdm do ngoai ¢ dinh (3) va
do trong cb dinh (6), trén than c6 cac khoang chia mm dé doc phan nguyén cua kich
thude.
+ Phan di dong: Gom khung truot hay con trugt (2), trén khung trugt ciing c6 mé di
dong, du xich (2) va vit gitt (7) nhim c¢6 dinh khung truot véi than thude chinh va thanh
do do sau (8).

Than thudc co chia
%5 milimet — thude chinh
O\ ) ,

- |

for (‘ljnh—?.‘--?\ﬁl__% /
| \ i
) /';‘ piaeng | Con truot cd gan du
xich — thude phy Thanh do d6 sau

Thwde cap 1/20

il Ilmm.:/‘:.u.- TR EEIN] ®
3 a ] " =)
fyh G Ty ) :
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Thanh do 6 siu

Thuwée cip hién s6 kiéu dién tir

|
Ao do ngoai

HUWONG DAN S DUNG THUOC CAP

I. Muc dich s dung

= Bo dwirng kinh

- Bo 48 day

* Lwu ¥ Chi do cac kich thwée b sai sd yéu chu = 1.0mm

II. Cach s dung

( ‘ - — 5 | X s, —
4 =

Bo dwérng kﬁ trong

Bo dwérng kinh ngoai

. Ca&utao va cach doc

i Mudo Mado || T 7 Cemtrugn | C Thudcchinh, | 7 Thanhde ” Wa 8o n,,, - u....,.,. 1-,.,,.,. Thaekdo
r'goul L gm Lthwgepmy | eochlamiimer | tsau Wik i Tharh cheh e

| J’

m&&‘;i R T e e L “
- F‘han Mguyén: Boc 58 vadch gan nhit phia bén rai
cla diém 0 trén thanh phu.

- Phén thap phén: La gia i trén thanh phu ma tai
&6 vach t@n thanh chinh va vach teén thanh phy Boc gia tri hién thi trén man hinh
tring nhau

HUONG DAN DU DUNG THUGC CAP

¢. Nguyén Iy ciia du xich: Dé d& dang doc chinh xac nhitng phan 1¢ cia mm, du xich cta
thude cip duoc ciu tao theo nguyén 1y nhu sau:

- Khoang cach gitta 2 vach trén du xich nhé hon khoang cach gitta 2 vach trén than thudce
chinh, ctr n khoang trén du xich thi bang (n-1) khoang trén than thudc chinh. Nhu vay
néu ta goi a 1a khoang cach giira 2 vach trén than thudc chinh, b 13 khoang cach gitra 2
vach trén du xich, n 13 s6 khoang trén du xich ta co biéu thuc:

a(n-1)=b.n

Tacoan—a=bn<=an—-bn=a<=>(a-bjn=a<=>a-b=
- Vay hiéu s0 do dai moi khoang trén than thudce chinh va trén du xich bang ti s6 gitta do
dai moi1 khoang trén than thude chinh va s6 khoang trén du xich.
a

-Tysé 7 la gia tri mdi khoang trén du xich hay con goi 1a gia tri cta thudc.
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- Dya theo nguyén 1y trén ngudi ta ché tao du xich ciia thude cap nhu sau:
+ Khoéang céach gitra 2 vach trén than thude chinh la a = Imm.
a

+ Thudc cap 1/10 du xich chia n = 10 khoang nén 7 = 1/10 = 0,1mm chinh la gia tri cia
thudce cap 1/10.

a
+ Thudc cap 1/20 du xich chia n = 20 khoang nén # = 1/20 = 0,05mm chinh la gia tri
cua thudc cap 1/20.

a

+ Thudce cap 1/50 du xich chia n = 50 khoang nén n = 1/50 = 0,02mm chinh 1a gia tri
cua thudce cap 1/50.

d. Cach doc tri so trén thwéce cip: Dé viéc doc duoc 1d rang thuong & thude cap 1/10
lay 9mm chia du xich ra 10 khoang, thudc cip 1/20 lay 19mm chia du xich ra 20 khoang,
thudc cap 1/50 1ay 49mm chia du xich ra 50 khoang nhung gié tri ctia du xich van khong
thay ddi. Du xich cua 3 loai thudc cap duoc thé hién nhu hinh v&

I |
0 5 10
Thwée 1/10

[TTT [T T[T I[rrrJrrn|
0 2 4 € 8 10

Thuwéc 1/20
0t 2 3 45 €67 8 910
Thuéc 1/50

- Poc phin nguyén: Phia bén trai vach “0” ctia du xich (cu thé 14 khi do xem vach “0”
ctia du xich & vao vi tri nao cta than thudc chinh ta doc phan nguyén cua kich thudc ¢
trén than thudc chinh)

- Poc phian thap phan: Bing cich xem vach thir my tinh tir vach “0” ctia du xich tring
voi mot vach bat ky nao trén than thudc chinh (vach K), léy sb cua vach éy nhan véi gia
tri mot khoang chia ctia du xich (gia tri cua thudc), ta dugce phan 1é cua kich thude. Lay
két qua cua phén 1¢ cong véi phan nguyén ta duogc tri sd kich thude can doc.

a

L=m+K. "
Trong d6: L 1a kich thudc can do, m 14 phan nguyén (1a s6 vach cta thuéc chinh nam
phia trai vach “0” cua du xich, K la vach cta du xich trung véi vach trén than thudce
a

chinh, 7 1a gia tri cua thudec.

+vidu 1: Poc kich thudc sau:
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1
L=23+5.10 =23,5 mm
+ Vi du 2: Hay doc kich thudc sau:

20 3.0 K w0 50
o S L1 _
' TN/
fl

1
L=31+2.10 =31,2 mm
+ Vi du 3: Hay doc kich thudce sau:

10 20 30 40

1120 mm

[ Gid tri doc dugc 1 IS,K

1
L=13+9. 20 = 13,45 mm

e. Str dung bao quan thwdc cap:

- Trude khi do can kiém tra xem thudc cip co chinh xac khong (thudc cip chinh xac
khi 2 mé do khit vao nhau thi vach “0” cua thudc chinh trung véi vach “0” trén du xich),
chi tiét do phai vé sinh sach s¢.

- Khi do giit cho mit phang ctiia mo do (mé cb dinh) song song véi kich thuéc can do,
sau d6 day nhe mo dong vao gan sat vat do (nhd day tir tir dén khi sat vat do thi thoi).

- Khong duge dung thude cap kiém tra khi vat dang quay hodc chua dung han.

- Cén han ché viéc 1dy thudc ra khoi vat moi doc tri s6 do. Truong hop dac biét phai
lay thudc ra khoi vat moi doc duogc tri s6 do thi trwdce khi 1ay thude cip ra can xiét vit
ham lai dé ¢b dinh khung trugt véi than thudce dé tranh khung truot bi xé dich.

- Khong ép manh 2 moé do vao vat do lam nhu vay thudc dé bi bién dang.
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- Thude do xong phai dat dtng vi tri trong hop, khong dat cac dung cu khac chéng Ién
thudc va nguoc lai.

- Ludn giit cho thude khong bi bui ban bam vao nhat 13 bui d4 mai, phoi gang, dung
dich tudi [am ngudi.

- Hét ca lam viéc phai lau chui thudc bang gié sach, boi ddu md va cat vao hop.
2. Thuée ¢6 du xich do sau va do cao: CAu tao, nguyén ly, cach do, cach doc, cach bao
quan tuong tu nhu thudce cdp, chi khac 1a khong cdé mo cd dinh.
a. Thuéc do chidu siu: Dung dé do chiéu sau cua 13, rinh hoic do khoang cach giira 2
mit phang (con goi 1a thude cip do sau).
b. Thuéc do chiéu cao: Dung dé 14y dau trén chi tiét gia cong theo chiéu cao, hoic dé do
chiéu cao cua chi tiét (con goi 1a thude cip do cao).

Dung cyu do dirong kinh
Dung cu do chiéu sdu lo nhitng 16 nho

i

i

i

k - Ly

Thwéec do cao dong hd Thwérc do cao dién t Thwdrc do cao dién t Thwdée do 16 ddng hd 511-204
192131 (0-450mmi0.01mm) | 570-312 (0-300mmi0.01mm) | 570-314 (0-600mm/0.01mm) (M10-18.5mmi0.01mm)

=% =

.

Thwére do cao ddng hd | Thrdee do 16 ddng hd 511-211 | Thudec do 16 ddna hd 511-712 | Thede do 16 ddng hd 511-711
192132 (0-600mm/0.01mm) {G-10mm/D.01mm) [35-60mms0.01mim) (18-35mm/0.01mm)

MOT SO LOAI THUOC PO CAO, PO SAU THUONG DUNG

III. DUNG CU PO CO VIT VI PHAN:
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Dung cu do ¢6 vit vi phan (hay vi cp) 1a loai dung cu do c6 cdp chinh xac cao, do
duoc cac kich thude chinh xac dén 0,01mm. N6 gdm cac loai panme do ngoai, panme do
trong, panme do sau... TAt ca cac loai panme trén déu duwa trén nguyén tic chuyén dong
clia ren vit va dai dc, bién chuyén dong quay cua vit va dai dc thanh chuyén dong tinh
tién di vé ctia du do.

EZ Microsoft PowerPoint - [Panme.ppt]
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Cac loai panme

A) Pan me do ngoai:

1. Ciu tao ciia panme do ngoai: Gom 2 phan nhy hinh v&.

* Phén c6 dinh: GOm than panme (tay cAm khi do) trén d6 c6 ghép chit dau do cb dinh
(dau do tinh) va dng thude chinh. Vit him dung dé cb dinh éng thude chinh voi dau do di
dong dé khoi bi xé dich khi doc tri s6 do. Trén thudc chinh ¢é vach chuan va 2 ddy vach
chia nam phia trén va phia duéi vach chuan. Day phia trén c6 khoang chia twong tmg 1a
Imm, diy phia duédi ciing c6 cac khoang chia 1mm nhung mdi vach chia cia no duoc
xen vao chinh gitta 2 vach chia cta day trén (vach 0,5mm). Ca 2 day lam thanh mdt
thude thang.

* Phén di dong gdbm: Gom dau do di dong, dng con trén mit cé thang thude vong twong
mg v6i 50 khoang chia, gia tri ciia mdi khoang chia 1a 0,01mm (thudc phu). Ngoai ra
con ¢ truc ren, dai 6¢ vin va nam vin dé gi61 han &p luc do (khi dau do di dong tiép xuc
v6i vat do du ap luc can thiét ta vn niim van vao thém nira thi cac rang cua dai dc va truc
ren s& truot 1én nhau 1am cho thudc phu khong quay va dau do di dong khong tién thém

dugc ntra).
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Cau tao cia pan me do ngoai

2. Cong dung ciia pan me do ngoai:
- Dung dé do céc kich thudc chiéu dai, chidu rong, do day, kich thudc dudng kinh ngoai
clia céc chi tiét.
- Pan me do ngoai gdm nhiéu c&:
0—25;25-50; 50 —75;75-100, 100 — 125; 125 —150; 150 — 175; 175 — 200;
200 —225; 225 —250; 250 — 275; 275 — 300; 300 — 400; 400 — 500; 500 — 600mm.

3. Nguyén ly cia du xich:

Ctr van 6ng con tire thude phu vao dugc mot vong thi dau do di dong s€ tinh tién mot
doan 1a 0,5mm. vay gié tri cia moi khoang chia trén thudc vong la:
0,5
i=50 = 0,0lmm

4. Cach doc tri so ciia panme do ngoai.

- Khi do dwa vao mép thude dong (thude phu) ta doc dugc sé ‘mm’ va nira ‘mm’ ctia
kich thudc ¢ trén thudce chinh (c6 thé khong ¢ ntra ‘mm’ néu mép thudc phuy trung voi
vach Imm).

- Dua vao vach chuan trén thudc chinh ta doc dugc s6 phan tram ‘mm’ ¢ trén thudce
phu. Cu thé la xem vach thir may cua thudc phu trung véi vach chuan cua thude chinh,
lay s cua vach d6 nhan véi gia tri cia moi khoang chia trén thude vong ‘i’ (i = 0,01
mm).

5. Cach do.
- Trude khi do can kiém tra xem panme c6 chinh xac khong.

- Khi do tay trdi cam panme, tay phdi van cho dau do dén gan ti€p xuc thi van nim van
cho dau do tiép xuc vai vat dung ap luc do.

- Phai giit cho dudng tim cua 2 mé do trang voi kich thuée can do.

- Truong hop phai ldy panme ra khoi vi tri do thi van dai ¢ ham (can hiam) dé c6 dinh
dau do dong trudce khi lay panme ra khoi vat do.
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1: Po @9 méo; 2: Po dd con; 3: Panme; 4: Co truc can do

* Vidu 1: Poc kich thwéc sau:

1.0 mm

0 5

Illlllflll
TTTTTTTTTT

Vach chuin

- Theo mép thudc phu ta doc duoc tri s6 14 9,5mm & trén thude chinh.
- Theo vach chuén trén thuée chinh ta doc duoc vach 48 trén thudce phu.
tuc 1a (48 x 1) = (48 x 0,01) = 0,48mm.
Vay kich thude do 1a: L = 9,5mm + 0,48mm = 9,98mm.

* Vidu 2: Poc kich thwéc sau:
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0.5 mm 0.01 mm

- Theo mép thudc phu ta doc duogc tri s6 13 50,5mm & trén thude chinh.
- Theo vach chuén trén thuée chinh ta doc dugc vach 18 trén thudc phu.
tacla (18 x1) = (18 x 0,01) = 0,18mm.
Vay kich thuéc do 1a: L = 50,5mm + 0,18mm = 50,68mm.

Vi du 3: Dgc cac kich thwéc sau:

" 20

??2 mm

6. Cach bao quan panme:

- Kiém tra do chinh x4c cta panme (pan me chinh xac khi 2 mé do tiép xuc déu va
khit nhau thi vach 0 cta thudc phu trung véi vach chuan trén thudce chinh (véi pan me 0 —

25 mm). ‘ 7
- Khoéng duoc do vat dang quay hodc bé mat vat tho ban.
- Tuy theo d6 dai can do chon ¢& panme thich hop.

- Khéng duoc truc ti€p van ong thudc phu dé mo do €p sat vao vat do, ma gan tiép xic
ta van nim van han ché ap lyc do cho dau do ti€p xtc vdi vat do dé tranh 1am cho vit dai

oc bi hong ren.

- Khong nén ldy panme ra khoi vat do moi doc tri s6 do trir trudng hop dac biét néu
phai 1dy panme ra méi doc duoc tri sé do thi trude khi ldy panme ra phai xiét dai ¢ ham

lai.

- Khi do xong phai lau chui bing ré sach, boi ddu m& (nhat 1a 2 mo do) va bo vao hop.

Khi bo vao hop phai xiét dai ¢ ham dé ¢ dinh mo dong.
- Néu bé mat mé do bi mon phai thu hoi va di€u chinh lai.
B) Pan me do trong:

1. Cong dung: Dung dé do dudng kinh 15, chiéu rong rianh tir 50mm trd 1én.

2. Céu tao:
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Cac loai pan me do trong
Gom than trén d6 c6 lip mo do cb dinh va mo do dong (a), thude chinh (b) cling c6 2
day vach chia va thuéc phu (c) gibng nhu pan me do ngoai, nam vin ché ap luc do (d) va
vit ham (e).

vmrr;

Gém than trén c6 nip déu do oG dinh, ndp,vit ham. Phia phii cua than c6
ren trong dé Iép vit vi cap. Vit vi cip nay duoe giir c6 dinh v a
= biing nip rén c6 ddu do dong. Dic diém ciia panme do trong I ng 6 b0
B phén khong ché fp lic do.

4, 3| é ng pham vi do mdi panme do trong. bao gits ciing kém theo nhiing.
) # LEHE®EN Sae: [6.1:

Do dwong kinh trong
3. Cach doc:

- Gidng panme do ngoai nhung luu y khi panme do trong c6 lap truc ni thi két qua do
bang so doc trén panme cdng vdi chiéu dai truc noi.

- Khi do cha y dé panme & vi tri can bang néu dit sai 1éch thi két qua do s& kém chinh
Xac.

- C6 loai pan me khdong c6 bo phan gidi han ap lyc do nén khi do can van dé tao ap luc
do vira phai tranh van qua chat.

C) Pan me do sau:
1. Cong dung: Dung dé do chinh x4c chiéu sdu céc rinh, 15, bac, bac thang.
2. Céu tao:

- Vé co ban gidng panme do ngoai chi_khac la than panme do trong lic nay thay bang
can ngang, can ngang c6 mit day phang dé do.

- Panme do sdu c6 nhiing dau do thay ddi duoc dé do cac do sau khac nhau: 0 — 25; 25
—50; 50 —75; 75 — 100 mm.
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3. Cach sir dung:

Khi str dung ta dat thanh ngang cua panme ty 1én mat thanh ranh hodc ty 1én bac, van
num diéu chinh cho dau do tlep xuc voi ddy ranh 10i doc tri s0. Cach doc tri s6 giéng
panme do ngoai tuy nhién can chu y 1a s6 ghi trén cac 6ng trong va dng ngoai déu nguoc
chiéu so v6i sd ghi trén panme do ngoai.

e e
Youl
5 . .
A em
e ‘ =y, ién
e
G .
(% :
=
| > o e R S
Huéng dén st dung panme do sau, thuéc panme, thuée
do panme & b5
= —
e -
L .

IV. DUNG CU PO CO MAT SO (PONG HO SO):
1. Cong dung:

- Dung dé kiém tra sai léch hinh dang hinh hoc cua chi tiét gia cong nhu: B con, do
méo, d0 cong.

- Dung kiém tra vi tri trong ddi gitta cac chi tiét lip ghép véi nhau hodc vi tri twong
doi gilra cac bé mat chi tiét nhu do song song, do dao...

2. Céu tao:

- Pdng ho so duogce ciu tao theo nguyén tac chuyén dong cta thanh rang va banh rang,
trong d6 chuyén dong lén xuong ctia thanh do (thanh rang) duoc truyén qua hé thong
banh rang lam quay kim dong hod trén mat s0.

- Bong hd so gom than(1), nap (2), kim 16n (3), kim nho (4), miat sb 16n (5), mat 5O
nhé (6), 6ng dan huéng (7), thanh do (8) hay con goi 1a thanh rang c6 lap dau do (9).
Pong ho so khi do lap vao gia do (10), chi tiét do (11) duoc dat 1én 2 khéi V (12).

- Mit s 16n ctia dong hd chia ra 100 khoang, gia tri cua mdi khoang 13 0, 0lmm nghia
1a khi thanh do (8) truot 1én xuéng mot doan 0,01mm thi kim 1én (3) ctia mit sb 16n quay
duoc mot khoang. Khi kim 16n (3) quay hét mot vong (tirc 1a 100 khoang) thi thanh do
(9) di chuyén mot doan 13 0,01 x 100 = 1mm, ltc d6 kim nhé (4) trén mit s6 nho (6) quay
di mot khoang. Vay gia tri ciia mdi khoang trén mit sd nho (6) 1a Imm.

- Nip (2) ¢6 thé quay dugc cung véi mit s6 10n (5) dé didu chinh vi tri mat sé khi can
thiét. Thanh do (9) lap xuyén qua than dong ho va dich chuyén 1én xudng trong 6ng dan
hudng (7).
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Ciu tao ciia dong hd so
3. Cach sir dung:
- G4 ddng hd lén gia do van nang hodc 1én phy tung riéng sau do tuy theo tung truong
hop st dung ma dleu chinh cho dau do t1ep Xuc voi vat can kiém tra.
- Piéu chinh mit sb 16n cho kim dong ho tré vé vi tri vach 0.
- Di chuyén dong hd so cho dau do cua dong hd tiép xuc sudt trén bé mat ctia vt can
kiém tra, vira di chuyén vira theo ddi chuyén dong cia kim dong hd. Kim dong hd quay
bao nhiéu vach tic 1a thanh do di di chuyén duoc bay nhiéu phan trim milimet. Tir d6
suy ra do sai léch cua vat can kiém tra.
Vi du:

N AN
B o O o
/

Chi tiet

/
S Y//////////// P

Mt chuén Khéi V
Kiém tra do dao

4. Bao quan:

- Pong ho so 1a loai dung cu do c6 d chinh xac cao vi vay trong qué trinh sir dung can
hét strc nhe nhang tranh dé va dap.

- Khong duoc dé xudc hodc dap vo mat déng hd.

- Khéng nén dung tay an vao dau do lam thanh do di chuyén manh.

- Khong dé dong ho so & chd am uét.
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- Khong c6 nhiém vu stra chira tuyét di khong thao cac nap ciia dong ho so ra.
- Str dung xong phai dat dong ho so vao dung vi tri trong hdp.

Bai 3: Can mau va calip

Muc tiéu: Hoc xong chuong nay nguoi hoc ¢6 kha nang:
- Trinh bay duogc day du cau tao, cong dung cua can mau va calip.
- Str dung va bao quan cin mau, calip hop 1y, dung quy trinh.
N¢gi dung cua bai: Thoi gian: 2gio

A.CANMAU ~
I. CONG DUNG, CAU TAO CAN MAU:
1. cong dung:

- Can mau 1a mot loai mau chuin vé chiéu dai, c6 d6 chinh x4c cao dung dé truyén
kich thuéc tir 6 dai chuan t6i chi tiét can kiém tra.

- Can mau duoc dung dé kiém tra céc chi tiét, dung cu chinh xac, dé diéu chinh dung
cu do, may do, diéu chinh méy khi gia cong cac chi tiét chinh xac (vi du nhu diéu chinh
clr ¢ trén cac may tu dong).

2. Céu tao:

+ Can mau la khdi thép hinh chit nhat c6 2 mit do phang, song song va dugc mai ra
chinh x4c. Kich thuéc do (hay con goi 1a kich thudc 1am viéc) cta cin mau 1a khoang
cach ha vudng goc tir 1 diém bat ky trén 1 mat do xudng mat do ddi dién.
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Bo 83 miéng bao gém

| miéng 1.005 mm

49 miéng

20 miéng
£ 4 miéng
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.. [ wileudng... | T4 DECUONGH... \§ untted-pant | = LocalDisk (£) @ )@z~ 5is8PM

Can mau

+ Pic diém cua can mau 1a cac bé mat do cua 2 miéng can co thé bam dinh v&i nhau
sau khi dd lau sach va dé truot 1én nhau. Nho dic diém nay ta co thé ghép nhiéu miéng
can lai thanh kich thuéc can do .

- Néu miéng cin c6 kich thudc do < 10mm thi tiét dién cin mau 13 9 x 30mm.

- Néu miéng cin c6 kich thudc do > 10mm thi tiét dién cin mau 13 9 x 35mm.

- Kich thuéc danh nghia ctia cin mau diy t6i 5,5mm thi nghi & mit do, day 16n hon
5,5mm thi ghi & mat bén.

+ Can mau dugc ché tao thanh timg bd mdi bd ¢ 19, 38, 83 hodic 92 miéng . . . dung
trong hop gd trong do bo 83 mleng 13 bo dung thong dung nhét.

+ B0 83 miéng gdm c6 cac miéng cin co kich thude cu thé nhu sau :

- Miéng cin c6 kich thudc 1,005mm c6 1 miéng.

Trang 56



Miéng cin c6 kich thude 1,01; 1,02......dén 1,49mm c6 49 miéng.
Miéng can ¢6 kich thude 0,5; 1; 1,5.....dén 10mm c6 20 miéng.
Miéng can co6 kich thuée 1,6; 1,7; 1,8; 1,9 mm co 4 miéng.

Miéng can co6 kich thude 20; 30; 40....... 100mm co6 9 miéng.

II. CACH CHON VA GHEP CAN MAU:
1. Cach chon:

- khi can dung can mau dé kiém tra 1 kich thudc nao do truéc hét ta can cir vao kich
thudc can kiém tra dé chon cac miéng can.

- Khi chon cac mleng cidn mau dé ghép voi nhau thanh kich thudc can thiét, can dam
béo yéu ciu dung s6 miéng can it nhit va chon tur nhiing miéng cin co kich thudce phan
thap phan nho nhat trg di, thuong chi chon 4 miéng ghép véi nhau thanh kich thudc can
thiet.

Vi du 1: Bé kiém tra kich thudc 59,985 mm ta chon nhu sau:
- Chon miéng can thi nhét 1a 1,005mm.
— kich thudce con lai la: 58,980mm.
- Chon miéng cin tht 2 1 1,48mm.
— kich thudc con lai la: 57,50mm
- Chon miéng cin thtr 3 14 7,5mm.
— kich thudce con lai 1a: 50,0mm.
- chon miéng can tha 4 14 50,0mm.
Thir lai: 1,005+1,48+7,5+50 = 59,985 mm
Vidu 2: Dé kiém tra kich thuéc 37,975mm ta chon céc miéng can nhu sau:
- Chon miéng can tha nhat 1a: 1,005mm.
— kich thudce con: 36,970mm.
- Chon miéng can thtr 2 1a: 1,47mm.
— kich thudce con: 35,50mm.
- Chon miéng cin tht 3 1a: 5,5mm.
— kich thudce con: 30,00mm.
- Chon miéng can tha 4 1a: 30mm.
Thir lai: 1,005+ 1,47+ 5,5+ 30 = 37,975mm

* Bai tap: Chon cin mau dé ghép cac kich thudc sau diy: 69,495mm; 85,995mm;
37,875mm va 12,805mm.

2. Cach ghép ciin miu:

- Trude khi ghép can mau, phai rira sach 16p md trén miéng cin bang xing thom (loai
xang trang dung cho may bay).

- Dung vai sach hodc bong lau sach vai 1an cho t6i khi soi ra anh sang khong con thay
vét dau hay soi bong cua vai lau.

- Khi ghép dung tay an cho mit do clia 2 miéng cin dinh sat vao nhau roi day cho mat
nay miét 1én mit kia thi cic miéng can sé& dinh chit v6i nhau thanh mét khdi.

- Muén lam cho cac miéng cin roi nhau ra ta day cho 2 mit do truot ra khoi nhau.

- Khoéng tach ching ra khoi nhau theo phuong vudng goc voi mét ghep vi nhu vay

phai dung mot luc rt 16n d& bi tudt tay 1am ving miéng can ra.

III. CACH BAO QUAN CAN MAU:
- Can mau la loai dung cu do chinh xac cao nén vi¢c st dung va bdo quan phai that
chu dao.
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- Khi sir dung dung panh (cap sat) liy cac miéng can (hodc 16t vai dé lay ra) va dat lén
mot manh vai mém, rira sach miéng can bang vai thim xing lau khé, sach cac mat do
bang vai sach va mém.

- Khong so tay vao cac mat do cua can, nhiing miéng can day hon 5mm dat trén mat
bén ctia cin mau, khong truot mit do ctia miéng cin nay 1én mat bén miéng cin khac vi
lam nhu vay mat do s€ bi say sat. Khi gheép can nén cam can thip gan sat v6i miéng vai
16t trén mat ban dé phong cin roi xudng dat hodc xudng ban. Khi ghép can xong khong
nén dé lau vi cac mit do dé bi gi xét, nhitng miéng can chua ding dén phai dé riéng ting
miéng trén vai 16t.

- Sir dung xong phai thio miéng cin ding xing rira sach lau kho, rdi ding but 1ong boi
16p m& mong, khong cam tryc tiép vao miéng cin, khi lau rira hoic bd1 m& ma phai dung
panh gap. Phai thuong xuyén kiém tra lau rira boi mo. Hop cin mau phai duoc dat ¢
nhirg noi nhiét do it thay ddi, khéng dé tia sang néng doi vao. Khong dé gan noi 4m
hodc ¢6 hoa chét.

B.CALIP

Trong san xuat hang loat khi kiém tra kich thudc san phan nguoi ta khong can do dé
xac dinh gid tri thyc cua kich thude chi tiét ma chi can xac dinh xem kich thudc cua chi
tiét c6 ndm trong pham vi dung sai cho phép hay khong? Vi vy trong co khi nguoi ta ché
tao ra mot dung cu don gian dé kiém tra, d6 1a calip. Calip gdm nhiéu loai (trong chuong
nay chung ta di sau nghién ctru 2 loai calip truc va calip ham).

I. CALIP TRUC:

1. cong dung: Dung dé kiém tra kich thudc 15, ranh cua chi tiét gia cong trong san xuét
hang loat.

2. Céu tao: Calip truc gdm than (1) va hai dau do 1a dau qua (2) va dau khong qua (3).
DPau qua c6 chiéu dai 16n hon dau khong qua. Pau qua ky hiéu 13 (Q), ddu khong qua ky
hiéu 14 (KQ).

Calip truc

- Kich thuéc danh nghia ctia dau qua dugc ché tao theo kich thudc gidi han nhé nhét cua
chi tiét can kiém tra.
- Kich thuéc danh nghia cta ddu khong qua duoc ché tao theo kich thude gidi han 1on
nhat cua chi tiét can kiém tra.

Nhu vay mdi calip chi dung dé kiém tra mot kich thude nhat dinh cua loat chi tiét (chi
tiét dat yéu cau khi kiém tra co dau qua lot, dau khong qua khong lot): Dy, < Dt< D,

* Vi du 1: Can kiém tra kich thudc 16 ®40K6 thi kich thudc danh nghia ciia 2 dau do cua
calip 1a bao nhiéu?
Giai
Theo TCVN 2245 — 77 tra bang 7 ung véi 16 ®40K6 ta tim duge cac sai léch nhu sau:
ES =+0,003; EI=-0,013
- Kich thuéc danh nghia dau qua: dg =Dy, =40 0,013 =39,987mm
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- Kich thudc ‘danhqnghia dau kI’16n~g qua: dgg= Dy =40+ 0,03 = 40,003mrp
* vi du 2: Can kiém tra chi tiét 10 ®40G6 thi kich thude danh nghia cia dau do cua calip
1a bao nhiéu?

3. Céch stir dung va bao quan:
a. Cach sir dung:
+ Trude khi kiém tra can lau sach calip va chi tiét can kiém tra.
+ Khi dua ca lip vao chi tiét dé kiém tra phai giit cho tAm cta calip trung véi tam 15 kiém
tra.
+ Khi kiém tra ta dua nhe nhang cac dau do cta calip vao 15 chi tiét can kiém tra, néu dau
qua di qua duoc 16 va dau khong qua khong di qua dugc 15 thi kich thudce 16 dat yéu cau.
- Néu dau qua khong di qua duoc 16 thi kich thude thyc cta chi tiét can kiém tra con nho
hon kich thudc gi6i han nho nhét cho phép.
- Néu dau khong qua di qua 16 thi kich thudc thuc cua chi tiét can kiém tra dd 16n hon
kich thudc gidi han 16n nhat cho phép.
Nhu véy trong ca 2 truong hop trén chi tiét déu khong dat yéu cau.
b. Bio quan:
- Khong duge 4n manh calip vao 15 chi tiét.
- Tuyét dbi khong kiém tra khi chi tiét dang quay hodc chi tiét con nong.
- Khong dugc dung cac vat khac dong vao dau do cua calip.
- Sau mdi ca 1am viéc can lau chui can than béng gié sach va boi dau vao cac mit do.

II. CALIP HAM:

1. Cong dung: Calip ham dung kiém tra kich thudc cua chi tiét truc trong san xuat hang
loat.

2. Ciu tao:

+ Gidng nhu calip nit (calip truc), calip ham ciing c6 than va 2 ham do trong d6 1 ham
qua va mot ham khong qua. Ham qua ky hiéu la Q, ham khong qua ky hi¢u 1a KQ.

+ C6 kiéu calip diéu chinh dugc ding cho nhing kich thude 16n tir 100 dén 360mm. Loai
nay 1 dau c6 cdc ham ghép nén c6 thé diéu chinh duoc cac kich thudc do khac nhau.
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+ Khac véi calip truc, calip ham dugc ché tao 2 ham do nhu sau:
- Kich thudc danh nghia cua ham qua dugc ché tao theo kich thuée gi61 han 16n nhét cta
kich thuéc can kiém tra.
- Kich thudc danh nghia cia ham khéng qua duoc ché tao theo kich thudc gidi han nho
nhat cua kich thudc can kiém tra.
* Vi du: Can kiém tra kich thuéc truc cta chi tiét c6 kich thudc danh nghia 1a ®45; es =
+0,012, e1 =-0,008

Giai

Giai
Chon calip ham kiém tra c6 kich thuéc nhu sau:
- Kich thuéc danh nghia ctia ham qua la:
Dq= dppay =45 + 0,012 = 45,012mm.
- Kich thudc danh nghia cia ham khong qua la:
Dygq = dipin = 45+ (-0,008) = 44,992mm.

3. Cach str dung va bao quan:

a. Cach sur dung:

- Trudc khi kiém tra can lau sach calip va chi tiét can kiém tra.

- Cing nhu calip nat khi st dung calip ham ta dwa nhe nhang calip qua chi tiét, néu dau
qua di qua, dau khong qua khong di qua duoc chi tiét thi kich thudc cua chi tiét dat yéu
cau.

b. Bdo quan:

- Khi kiém tra khong dung tay 4n manh calip vao chi tiét ma chi dua nhe calip, do trong
lwong ban than calip s& di qua chi tiét.

- Sir dung nhe nhang trdnh va cham 1am sy sét, bién dang cac ham do cua calip.

- Sau mdi ca 1am viéc can lau chui calip bang gié sach va boi dau md vao cac ham do.

Bai 4: Chuoi kich thudc
Muc tiéu: Hoc xong chuong nay nguoi hoc c6 kha nang:
- Trinh bay rd khéi niém, thanh phan cta chudi kich thudc.
- Giai bai toan thuan vé chudi kich thuéc thanh thao.
- X4c dinh duoc trinh ty cac bude gia cong, chuan do kich thudc theo chudi kich thudce
ghi trén ban vé gia cong.
Noi dung cua bai: Thoi gian: 2gio
MUC PICH - YEU CAU CUA CHUONG:
- Nam viing khai niém vé chudi kich thudc va cac PP gii bai toan chudi kich thudc.
- Giai dugc bai toan vé chudi kich thudc don gian.
I. Khai niém vé chudi kich thuérc:

1.Khai niém: Chudi kich thuéc 1a 1 vong khép kin do céc kich thuéc ciia 1 hodc mot sd
chi tiét ndi tiép nhau tao thanh.

2. Phan loai: Chudi kich thudc cé nhiéu loai, trong k¥ thuat ta phan chiing thanh 2 loai 1a
chudi kich thudc chi tiét va chudi kich thuéc lap ghép. Cac kich thudc tham gia trong
chudi goi 1a khau.

a. Chudi kich thudc chi tiét: La 1 chudi ma cac kich thudc cua chudi (con goi 1 khau)
cung thudc vé 1 chi tiét (hinh a,b).
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Kien : Cic kich thuéc quan hé ni 1i€p nhau VA ts0 thanh vong kin. Dy theo
khéi ni¢m trén ta dua ra 3 vi du chudi kich thuéc nhu hinh 5.1.
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Hinh 5.1. Chc logi chudi kich thude

v Chubi kich thucc c6 nhiéu loai, trong ki thugt ta phan chéng thanh hai loai
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Hinh a Hinh b

b. Chudi kich thwéc Lip ghép: La 1 chudi ma céc kich thude ciia chudi 1a kich thude
clia cac chi tiét khac nhau trong mdi ghép (hinh c).
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Hinh 5.1, Céc logi chubi kich thube

u Chubi kfch thude 6 nhiéu loai, trong ki thudt ta phan ching thénh hai loai :
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Hinh ¢

3. Thanh phan ciia chuﬁi kich thwée: Mdi kich thude trong chudi goi 1a khau. Khau
gom 2 loai: Khau thanh phan va khau khép kin.

a. Khéau thanh phin (A;): La khau ma kich thudc cua chung do qua trinh gia cong quyét
dinh va khong phu thudc 14n nhau.

Vi du: Trong hinh ¢ thi A, A,, A;, A, déu 13 khau thanh phan vi chiung ddc 1ap véi nhau.

b. Khau khép kin (Ay): La khau ma kich thudc cua né hoan toan phuy thude vao kich
thudc ciia cac khau thanh phan. Trong qua trinh gia cong va lap ghép thi khau khép kin
khong dugc thuc hién truc tiép ma né 1a két qua cua su thuc hién cac khau thanh ph?m,
nghia 14 né duoc hinh thanh cubi ciing trong trinh ty gia cong.

- Vi du: Trong hinh c thi khe hé' A5 1a khau khép kin vi né dugc hinh thanh sau khi lap
céc chi tiét thanh b phan lap. KT cuia khau khép kin Ay = A5 hoan toan phu thudc bai
kich thudc ctia cac khau thanh phin A,, A,, A, A,

Tuong ti nhu vy, trong chudi hinh a, néu gia cong A, réi &én A, thi A; s& hinh thanh
va hoan toan phy thudc vao A,, A, nén A, la khau khép kin. Néu thay déi trinh tur gia
cong thi khau khép kin ciing thay d6i.

- Trong 1 chudi kich thuéc chi c¢6 1 khau khép kin Ay con khau thanh phén A, con
chia ra 2 loai:
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e Khau thanh phan ting (con goi khau ting): La khidu ma khi ta ting hodc giam kich
thudce ctuia n6 thi kich thudc cia khau khép kin cling taing hodc gidm theo. Khau tang
trong chudi ky hiéu 1a m. Khau ting c6 tinh chat giéng nhu KT 15 nén sai léch gisi
han cua khau tang 1a ES (trén) va EI (dudi).

e Khiu thanh phan giam (con goi khau giam): La khau ma khi ta ting hodc giam
kich thudc cua né thi kich thudce cua khau khép kin lai gidm hodc tang theo. Khau
giam trong chudi ky hiéu 1a n. Khau giam c6 tinh chat giéng nhu KT dang truc nén
sai I¢ch gio1 han cia khau gidm 1a es (trén) va et (dudi).

Vi du: Trong hinh ¢ vo1 As 1a khau khép kin thi A, 1a khau tang con A,, A;, A, 1a khau
giam.
*Chuy:

e Trong qua trinh gia cong va lap rap thi khau khép kin khong dugce thuc hién truc tiép
ma no la két qua cia su thyuc hién cac khau thanh phan nghia 1a n6 dugc hinh thanh
cudi cung trong trinh ty cong nghé.

e DG véi chudi kich thude chi tiét mudn phan biét khau thanh phan va khau khép kin
can phai biét trinh ty gia cong cac kich thudc trong chudi ay:

* Vidu:

+ Hinh a néu ta gia cong kich thudc A,, rdi gia cong kich thudc A thi kich thudc A, s&
hinh thanh va hoan toan phu thudc vao A, va A; nén A, 1a khau khép kin.

+ Hinh a néu ta gia cong kich thudc A, roi gia cong kich thudc A, thi kich thudc A2 s&
hinh thanh va hoan toan phu thudc vao A; va A;. Nén A, la khau khép kin.

+ Néu thay ddi trinh tu gia cong thi khau khép kin ciing thay doi.

4. Bai toan chudi va phwong trinh co ban ctia chudi kich thwée:

- Chudi KT thudng phai giai 2 bai toan sau:

+ Bai toan 1 (bai toan thuan): Véi KT, sai I¢ch gioi han va dung sai da cho cua cac khau
thanh phan A, ta phai xac dinh KT, sai 1éch gidi han va dung sai ctia khau khép kin A;. Vi
du trong chudi hinh ¢ véi KT, sai 1éch gidi han va dung sai ctia cac khau thanh phén A,
A,, A;, A4, can phai xac dinh khe ho A (khau khép kin) 13 bao nhiéu. Bai toan 1 thudng
st dung dé tinh toan kiém tra chudi kich thudec.

+ Bai toan 2 (bai toan nghich): Véi KT, sai léch gioi han va dung sai da cho cua khau
khép kin Ay, can xéac dinh sai léch gid1 han va dung sai cia cac khau thanh phén A;. Vidu
trong chudi hinh ¢ v&i KT, sai 1éch gi6i han va dung sai cia khe hd As (khau khép kin),
can xac dinh sai 1éch gidi han va dung sai cia cac khau thanh phﬁn Ay, A,, As, Ayla bao
nhiéu. Bai toan 1 thudng sir dung dé tinh toan thiét ké chinh xac kich thudc cua chi tiét
trong cac bd phan may hodc may méc noi chung.

- Mubn giai 2 bai toan trén ta phai xac 1ap cong thirc quan hé vé kich thudc, sai 1éch gidi
han va dung sai giira cic khau thanh phan va khau khép kin.

- Trong chudi kich thudc 1ap ghép thi cac chi tiét tham gia ldp ghép déu 1a khau thanh
phan.. Dé thuén tién cho viéc giai cac bai toan vé chudi kich thudc, nguoi ta khong can
v& toan bo chi tiét hodc lap ghép ma ngudi ta thuong so d6 hoa cac chudi tirc 1a chi vé
cac kich thude dudi dang so dd. Vi du céc chudi hinh a, b, ¢ duoc biéu dién dudi dang so
d6 nhu sau:
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a) b) c)
So' d0 hoa chudi kich thwée

- Khi xac dinh khau ting va khau giam cua chudi KT ta xét so d6 chudi nhu 13 1 vong kin
cac véc to KT ndi tiép nhau, véc to KT (chudi a va c) hodc véc to hinh chiéu (chudi b)
trén phuong ctia khau khép kin ma nguoc chiéu véi khiu khép kin thi 14 khau ting, cing
chiéu vé6i khau khép kin thi 13 khau giam.
* Giai bai toan thuin.
+ Vi du d6i véi chudi hinh (c) thi A, 13 khau ting.

A,, Az, A, la khau giam.

Asla khau khép kin.
+ V6i didu kién khép kin chudi ta xac 1ap cong thirc quan hé kich thude nhu sau:
As=As=A—A,—A;— Ay
As=As=A - (A + A+ Ay
- V6i ky hiéu As 14 khau khép kin; T 1a khau tang; G 1a khau gidm ta c6 cac khai niém
sau:
a) Kich thudéc danh nghia ctia khau khép kin la:

A;=T-(Gl+G2+@G3)

Tong quat: Néu chudi kich thudc co 2 hay nhiéu khau ting va khau giam thi quan hé
gitra khau khép kin va cac khau thanh phan duogc biéu dién bang cong thirc sau:

m n
Ay =) T - G

i=1 i=1
ST, 1a tong cac khau ting.
5 G; 1a tong cac khau giam.
m La s6 khau ting.
n La s6 khau giam.
As 1a kich thude danh nghia khau khép kin

Vay kich thuéc danh nghia khau khép kin 14 hiéu sb giita tong kich thuéc danh nghia

ctia cac khau ting va tong kich thudc danh nghia ciia cac khau giam.
b) Kich thuéc giéi han 16m nhat ciia khau khép kin:

m n
Ay max = ZTi max — ZGi min

i=1 i=1
¢) Kich thwéc giéi han nhé nhit ciia khau khép kin:
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m n
Ay min = ZTi min — ZGi max
i=1 i=l1
d) Dung sai ciia khau khép kin:
Ty = Ay max— Ay min

m n m n
Ty = ZTi max — ZGi min— (Z T; min - ZGi max)

i=l1 i=l1 i=l1 1=1

m m n n
Ty = (Z T; max — ZTi min) + (z G; max — ZGi min)

i=1 i=1 i=1 i=1
m+n

m n
Ty =) Tri+ . Tgi = 2, Tai
<=> i=1 i=1 i=1

(Trong d6 A 1a cac khau thanh phan)

Vay dung sai ctia khau khép kin bang tong dung sai ctia cac khau thanh phan trong chudi.

e) Sai l€ch gidi han trén cia khau khép kin:

m n
ESZ = ZESTi - ZeiGi
i=1 i=1

Vay sai I¢ch gio1 han trén cua khau khép kin 1a hi€u s6 gitta tong sai I¢ch trén cta céc

khau ting va tong sai 1éch dudi ciia cac khau giam.
f) Sai léch gi¢i han dwéi ciia khau khép kin:

m n
Ely =Y Elp; — Y esg;
i=1 i=1

Vay sai léch gidi han dudi cia khau khép kin 14 hi€u s6 gitra tong sai I¢ch dudi cia cac

khau ting va tong sai léch trén cua cac khau giam.
* Bai tap vi du: Cho chi tiét nhu hinh vé véi cac kich
thude nhu sau:
+0,1 +0,1 +0,1
A= 0053, A 2 S0, 8
Hay tinh KT danh ngha, sai léch gi6i han va dung sai cia ,

»

khau A,. Biét trinh ty cong nghé gia cong 1a A,, Aj A,
Giai

o
ad

- So @6 chudi dugc biéu thi nhu hinh vé&. Véi trinh ty cong nghé gia cong 14 A,, A; A, thi

A, 14 khau hinh thanh cudi cung nén A,la khau khép kin voi Ay = A,.

(e

- Véc to kich thude A, nguge chiéu véi véc to kich thude A, nén A, 1a khau ting con A,,

Ajla khau gidm.
- Theo s06 li€u da cho ta c6
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ES; = +0,Imm esy = 40, Imm esy = +0, lmm
Ay = 60701 JEl; = -0,2mm A = 50*0! {eiy = -0,lmm A; = 8*! {eiy = Omm
T, = 0,3mm T, =0,2mm T; = 0,lmm

+ Tinh kich thudc danh nghia ctia khau khép kin:
AZ=A4=A1'Az'A3=60'50'8=2mm
+ Tinh dung sai cua khau khép kin:

m n m-+n
Ty =D Tri+ > . Tgi= D, Taj
i=1 i=1 i=1 =0,3+0,2+0,1 =0,6mm

+ Tinh sai 1éch gidi han cia khau khép kin:

m n
ESZ = ZESTi — ZelGi
i=1 i=1 =0,1-(-0,1 +0)=0,2mm

m n
Ely =Y Elr; — Y esg;
i=1 i=1 =-0,2-(0,1+0,1)=-0,4mm

+0,2

Vay: AZ = A] = 2_0’4

Cau héi on tap: A, — A, — As;— A,
1. Chudi kt 12 gi? C6 may loai chudi kich thudc ké tén?
2. Dinh nghia khau tang, khau giam, khau khép kin? Cho vi du?
3. Dung sai cta khau khép kin dugc tinh nhu thé nao? C6 méy cach tinh?
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PHU LUC
(cac bang dung sai lap ghép theo TCVN)
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MIEN DUNG SAI CUA TRUC BOI YOI CAC KICH THUGC TU 1 DEN 500 mm

Bang 2.
TOVN 245 - 71
Cdp Sai léch cg ban
chinh
el alb|c|dfe[f{g|h|ps|kl{mfojp|r|s|btjujv]x|y]|u
0l b0l
0 i o
1 hi* i
) b o
3 b
4 gh (bt | W] |
5 (85 5 | 16| bl ad| g5\ 65|55
6 1 [ g6 [o6 [s6 [ 46| mb| o6 [ po] s8] s6] 6
7 aln| || Jl |
8 cf |d8 [eB| M b8 [js8' u ) 8
9 9 (e | 0| 9 s
10 10 b0 Js10°
11 Jall bl | cll [dll hl1 fs11*
REY hid 12
13 hig* "
1 hi*s14*
15 his 15" |
I b 16 |
11 b7l \

Chi thich : * : mién dung sai khong ding cho lép ghép
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Bing 3. MIEN DUNG SA1 CUA LO DT VOI cAC Kick THUOC TU 1 DEN 500

TOVN 2045 - 77

Cip Sai lich s bin

chinh | , '
e | A BICIDIE P GIH|&[K[M{N|PIR[SID|U vIx[y]y
01 Hot#jsone

0 Ho* Jis0*

| I Jsl* | | |
2 Ho* g | | |
3 Hy* g3

{ He st

5 G5 |H5 s5 | K5 | M5 | NG |

6 G6 |H6 fs6 | K6 | M6/ N6 | pg ;

7 MG 7 (K| Wl e m o7

$ D8 | E8(F8| [HS [s8 | kS| M| Ng U

9 D9 |EO[BY| [H9 Psor
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11 [AILBit |1t D H11 ps1*

] [By HI2 Js1o*

13 H13ts13¢

14 HI4s14*

15 | Hi5)s15*

16 Hi16+s16*

11 Hi7s17¢

Chi thich : * : Mién dung sai khong ding cho lap ghép
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Bing 4. HE THONG 10. L4P GHEP 01 VO CAC KICH THUOC DANH NGHIA TV 1 DEN 50 mn

TOVN 2245- M
U Sai léch co bin cia trye
cUabcd‘e Eolg] b [s{k{m|n|ple] s [t]ulv]x]a
bén
Lip gép
i B B ||
gh| M4k md| nd
" N R R
B || 85| [k6 |wb| 05| 8|5 | 3
O O N N o o e e e
8 |8 el e 1T (6] 06 [j6|k6 m|nb pb |16 |56 ] s7 |16 |uf
BB |WH BBHEEE | | 8 5 (BE
i B A o | f B (WT|B8|T| kT InT | 1 W (8|8
BE B || B g
@ e b i |
m || B[ EIm |
B8 9|80 | |
Ho Hi0[H10 { |
H =l sifees] |
: a0 (b0 | | e
. | T
Hu@ yHll il Hll i | | |
all 11 el [ | | | L]
TN T T
iy [ | i N
L | i l Lol || | - |

Chi thich . l D : lap ghép uu tién
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Bang 5. 1, THONG TRUC, LAP GHEP DO VOI CAC KICH THVGC DANH NGRIA 10 1 DEN Situm
TOVN 2245 - 1

Sai léch co bin cla 16

Thue
W A|B|C| D | E PG H |&|K[M|{N|PIRI[S|T|U
bin
Lipghép
. EREREENE
b4 b4 b4 | hd | b4 | hd
" G B W
ho | b hé B | h5 | hd | b5 | ho
” O ) 6 Bt Rl B R
6 | h6 | h6 [ B k6 h6 h6 | b6 | h6 | h6 | h6 | h6 | h6 | h6
; B[ E [ B[ B [MEWE [
(I b b hT| A7) k7| k7 b
; BHBEE B | 8] 8
b8 8 [ h8) h8]h8 b8 hg | B8
" WO | B | (BB
b b9 h9 h9 h9 b9 K
D10 H10
hl0 m m
M [ e i
hI1fhIL] BIT| Al hil
Bl2 H12
h12 W i

Chi thich : D Lip ghép vu tién
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541 LACH GIG1 BAN CUA TRUC BOT VO Kick THUGC TU 1 DEN timn

Bang 6.
TCVN 2045 - 77 - Cép chinh xde 015051, 253
Nién dung sai
Khodng ; . . ;
Kok thdde bt | Ot | | 0 | R | VAR AN i
Sai léch gioi han, um
W 1@ 310 1060 |#% [0 [H0 [0 |40 0 F10
03 | 01 | 05 | 0% | 00 040 |12 | -060 | -20 |- L00
Ten 3 ' 6| 0 H20 | 0 €30 | 0 #350 | 0 H,T 0 | +12%
04 | 020 | 08 | 030 | L0 050 |5 | AT |- |- 1%
S R #20 | 0 030 | 0 0y | 0 #,7 0 | +12%
04 | 020 | 08 | 03 0|80 [ -5 | |- 25 | - L2
0t 8]0 #2% | 0 040 | 0 H60 | 0 #1,00 0 | +1o
05 | A% | 08 | 040 0160 |40 | L0 (=30 |- L
gt N[0, |30 |0 050 | 0 H7% | 0 1,2 0 | +20
A8 | 030 | <10 | 050 | -1 4% |4 L% | -40 | -20
"t 8]0 #30 | 0 050 | 0 H1 | 0 12 0 | +20
06 | 030 |10 | -080 | -L3 0% |45 | -1% | -40 |- 40
Nt 8000 €40 | 0 60 | 0 H00 | 0 #1,60 0 |+20
08 | 040 | <12 | 060 | 20 400 30 | -L0 | -60 | -2
Rt 100 050 | 0 #T | 0 H% |0 2,00 0 | £
10| 080 | Ly | -0 25 |-l |40 | 200 | -60 |- il
120 " 180 |0 60 | 0 0 | 0 4% | 0 2,50 0 [+40
L0080 |20 | LO0 | -8 A% |50 | 200 80 |40
T B0 40 |0 AR [0 4% 0 80 0 40
0 T S O Y O . O T 100 | -850 | -100 | -50
"0 38 |0 #2 | 0 20 | 0 #0 | 0 +,00 0 [+60
05 | 1% | 40 |20 | -60 40 |80 | 400 |-120 |- 6,0
"5 T 400 | 0 #150 | 0 950 | 0 #BH0 |0 | H0 0 [+6)
' 30| 150 | 80 | -390 100350 | <90 450 | -130 |-69
I A0 0 40 |0 | R0 0 [Hw [ 0 00T
40 |20 | -0 | -300 80 | -400 | -100 | -B00 150 [ -T9
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Cip cinh xdc 45
o bing

|alallhlois| B S e

e
Mién dung sai

Khodng kich
thide mm
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g |4 [0t | gl 90 -5 B NEFTRET AR H5 | 49
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TR AR NEETRE: S 0| 0| 47|40 | H8 wp | 42 | 19
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Cap chinh xfc 6

Tiep theo bdng 6

MNMicr ¥ g sea
hoan kich =
P s 6 § =6 | h6 § 356 T k6 | m6 [ nc [ pe | & | s6 ]| e
Sai léch gidi han, «m
Tk 1 dén 3 = 6 - = [} + 3 "+ 6 T+ & 7] ¥10 +12 +16 + 20 =
. —12 — 8 - 6 |- =2 o |+ =2 + 4 + 6 |+10 + 16 —
Tréen 3 dén 6 —10 — a 0 |+ a4 + 9 | +12 +16 +20 |+23 + 27 -
—-18 —12 — 8 |— a + 1 + 4 + B +12 |+15 + 19 -~
[=3 = 10 —-13 — 5 O |+ 4,5 +10 | +15 +19 +24 |+28 + 32 —
—22 —14 — 9 |— 45| + 1 + 6 +10 +15 |+19 + 23 —
10 18 —16 - 6 0O |+ 5,6 +12 | +18 +23 +29 [+34 + 39 —
2 —17 —11 - 55} + 1 + 7 +12 +18 +23 + 28 —_
pe 18 30 —20 - 7 0O |+ 6,5 +15 | +21 +28 +35 |+41 + 48 | + 54
—33 —20 —13 — 6,5 + 2 + 8 +15 +22 +28 + 35 | + 41
30 40 + 64
= - T >~ < - 9 O + 8 +18 +25 33 +42 +50 -+ 59 + 48
’ 40 » 50 —41 —25 —-16 |[—.8 + 2 |+ 9 +17 +26 |+34 + a3 s NM
50 65 +G0O + 72 |+ 85
1 e —30 —10 o |+ 9,5| +21 +30 +39 +51 +41 + 53 |+ 66
G5 80 —49 —29 —19 |— 95| + 2 |+11 +20 +32 [+62 + 78 |+ 94
+43 + 59 |+ 75
= 80 100 +73 + 93 |[+113
§ DOt SR (P R T (2 —12 o |+11 +25 |+35 +45 +59 |+51 + 71 |+ 91
=00 - 120 —58 —34 —22 [(—11 +~ 3 |+13 +23 +37 |+76 +101 | +126
+54 + 79 | +104
220 140 +88 +117 | +147
= _—— +63 + 92 | +122
= 140 3 160 —43 —14 o |+12,5| 428 |+40 +52 +68 |[490 +126 | +169
SRS S e | —68 —39 —25 -12,5| + 3 |+15 +27 +43 |65 +100 | +134
" 160 2 180 . +93 +133 | +171
2 +68 +108 | +146
180 e 200 106 +151 | +195
+ 77 |+122 | +166
300 255 | —50 —-15 O +14,5| +33 |+46 +60 | +79 |+109 |+150 |+209
e T i femg sl —29 |—14,5| 44 +17 | as1 +s0 |80 |+130 | +180
T 2R5 L 0 +113 |+169 |+225
+ 84 |+140 |+196
250 280 +126 |+190 | +250
—56 —17 0O |+16 +36 |+52 +66 +88 |+ 94 |+158 |+218
T Z80 " 315 | —8s8 —49 —32 —16 + 4 +20 +34 +56 =130 |+202 |+272
+ 98 |+170 |+240
= 315 355 +144 |+226 | +304
—62 —-18 o |+18 +410 | +57 +73 +98 |+108 |+190 |[+268
T BbG 400 | —98 —54 —36 —18 + a4 |+=21 +37 +62 |+150 |+244 | +330
+114 |+208 | +294
4100 .. 450 +166 |[+272 [+370
B - 68 | —20 o [|+20 +45 |+63 +80 +108 |+¥26 |+232 | +330
450 T 500 -108 | —60 —40 |—-20 + 5 |+23 +40 + 68 |+1 +292 | +400
+1 +252 | +360
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Cap

chinh xac

i

Ticyp thieo

barng 6

Khoang kich

Mién dung sai

®

Frisgre . ey e7 7 h7 f 37 | w7 | m7 | =7 | s7 | w7
- Sai léch gidi han, gem

T 1 daéen 3 - 14 - & O +5 +10 — =+ 14 + 24 + 28

— 24 —16 —10 —5 (8] 4 1 “+ 14 4+ 18

Trén 3 dén 6 — 2O —10 (9] +6 +13 +16 + 20 + 31 + 35

— 32 —22 —32 —6 4+ X - == = 8 + 19 + 23

- G ™~ 10 — 25 —-13 (0] +Z +16 +21 + 25 + 328 + 43

— 40 —28 —15 —F =3 + 6 =+, RO + 23 -+ 28

- i0 *~ 18 - S —16 [¢] -+ +19 +-25 + 30 + 46 + 51

— 50 —34 —18 —9 + 1 + 7 + 12 + 28 + 33

= i8 - 24 + 62

— 40 —20 o +10 23 +29 + 36 + 56 + 41

g 24 " 30 — 61 —41 % B —10 4= 2 + 8 == + 35 + 69

+ 48

= 30 " 40 + 85

— 50 —25 (8] +12 +27 +34 -+ 42 + 68 + 60

o 40 S50 - D —50 —25 —12 + 2 + 9 =F=piliT + 43 = ww
+

b 50 T 65 =+ 83 +119%

— 60 —-30 (o] +15 +-32 +—41 + 50 + 53 + 87

- 65 " 80 — . O —60 —30 —15 -+ 2 = o) -+ 20 + 89 +132

+ 59 +102

- 80 " 100 +106 +159

= B —36 (o] = o +38 +48 + 58 + 71 +124

= 100 120 —107 —71 —-35 —-17 + 3 +13 + 23 +114 +179

-+ T +144

i 120 140 +132 +210

+ 92 +170

= 140 160 — 85 — 43 o —“+20 43 +5H5 —+ 67 +140 +230

—125 - 83 —40 —20 + 3 +15 o o - +100 +190

= 160 180 +148 +250

+108 +210

= 180 200 +168 +282

=123 +236

a 200 225 — 100 ~e— BO (o] +23 +50 —+63 o i B G +176 +304

—146 — 96 —46 —23 + 4 +17 + 31 +130 +258

-5 225 250 +186 +330

+140 +284

= 250 280 +210 +367

—110 — 56 (o] +26 +56 +T72 —+ 86 +158 +315

o 280 315 —162 —108 —52 —26 + 4 +20 + 34 +222 +—402

+170 +350

= 315 355 ~ =3 % —+24°7 447

—125 — 62 o +28 +61 +78 -+ 94 —+190 +390

- 355 400 —182 —119 —57 —238 + 4 +21 + 37 +226 +—492

+208 +435

- 400 450 - +295 +553

—135 - B8 (o] +31 +68 +86 +103 +232 +490

” 450 500 —198 —131 —63 —31 + 5 +23 400 +315 +603

+252 +540
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Cap chinh xac 8

Mién dung sai

e e o= as e8 J| = | ns | jss~ us =8 =8
Sai léch gidi han, z:m
T 1 dén 3 — 60 — 20 — 14 — [53 [e] = s + 32 —+ 34 -+ 40
— Ta — 34 — 28 — 20 —14 =T + 18 —+ 20 + 26
Tren 3 dén G — 70 — 30 — 20 — 10 [9) + 9 + 41 + 46 + 53
— 88 — 48 — 38 — 28 —18 — 9 + 23 + 28 “+ 35
[ = 10 —_ 80 — 40 — 25 — 13 o +11 + 50 + 56 -+ 64
—10=2 — 62 — 47 — 86 —22 —11 + 28 + 34 + 42
10 - 14 + 67 “+ 77
— 95 — 50 — 32 — 16 [e] +13 + 60 + 40 + 50
i4a - I8 —122 - 77 — 59 — 43 —27 —-13 + 33 -+ T2 + 87
+ 45 -+ 60
- 18 - 24 + 74 —+ 87 +106
=X 1 — 65 - 40 - 20 (¢ ] +16 4 41 + 54 + 73
24 " 30 —143 — 98 - 73 — 53 —33 —16 + 81 -+ O7 +121
-+ 48 + 64 + 88
30 i 40 —120 + 99 +119 +151
—159 — 80 — S - 25 O +19 + 60 + 80 +112
40 " 50 —130 —119 — 89 — 64 —39 —19 +109 +136 +175
—169 + 7O + 97 +136
50 * 65 —140 +133 +168 +2Z18
—186 —100 — 60 — 30 o +23 + 87 +122 +172
65 " BO —150 —146 —106 — 76 —16 —23 +148 +192 +256
—196 +102 +146 +210
= 80 " 100 —170 +178 +23=2 +31=2
—224 —120 —TFZ — 36 O AT +124 +178 +258
100 " 120 —180 —174 —126 — 90 —54 —2'F +198 +264 +364
—234 +144 +210 +310
= iZ20 - 140 —200 +233 +311 428
—263 +170 +248 +365
= 140 v 160 —210 —145 —85 — 43 o +31 +253 +343 +478
—273 —208 —148 —106 —63 —31 +190 +280 +415
160 " 180 —230 +273 +373 +528
—293 +210 +310 +—4165
- 1830 * Z00 —240 +308 +aZ= 592
—312 +236 +350 +520
200 " 225 —260 —170 —100 — 50 O +36 +330 +457 +647
—332 —242 —172 —122 —72 —36 +258 +385 +575
- 225 " 250 —280 +350 +497 +712
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Ten 3" 6 | 480 |[+90 | +30 S150 4480 | 4240 | +750 | 4376 {1200 + 600
E 0 |-% 0 | -150 0 |- 240 0 -3% 0 |- 600
5U10 L4200 | H10 | +360 | +180 | 4880 $990 {4900 | +450 | #1500 |+ 750
0 | -110 0]-180 0 | -290 0 | -450 0 |-T50
o0 18 | A0 | HE | 430 | +215 £000 | 4350 | 41100 | 4550 | +1800 |+ 900
0 | -1% 0 -2 0 |- 30 0 | -0 0 |- 900
R 0| 4330 | 4165 | +50 | +260 | +840 +420 | 41300 | +650 12100 | 050
0 | -166 0 - 260 0 |-42 0 |-650 0 [ -1050
30" 50 4900 | 419 | +620 | +310 {4000 | +500 1600 | +800 {42500 | 41250
0 | -19 0 |-310 0 |- 500 0 |-800 0 |-1250
CooE0t 80 | 460 | 4230 | 4740 | +370 | +1200 +600. 1900 | 4950 ] 43000 | +1500
0| 230 0| -3 0 | -600 0 |-90 0 |-1500
80" 120 1500 140 | 4870 |+ 430 | +1400 | 4700 9200 | #1100 | 43500 | 41750
| 0| =270 0] -43% 0 | - 700 0 | -1100 0| -1750
T 180 | 630 | 4315 | 41000 | + 500 +1600 | 4800 | #2500 | +1250 1 #4000 | 42000
o fs | 00| 0 f-d0 | b 0]
Lo o180t 230 Lm0 |60 | #1150 | + 575 | +1850 | + 929 £2000 | +1430 | +4600 | +2300
0 |- 0| -5 0| -9% 0 | -1450 0 | -2300
C9s0T 315 | 4810 | +405 | +1300 | 650 {2100 +1050 | 3200 | #1600 { #5200 | +2600
0 406 p 0 - 630 0 | -1050 0 | -1600 0 | ~2600
COSL5T 400 | 4890 | HdD | +1400 L+ 700 {42300 | +1130 3600 | 41800 {40700 | 7850
0 | -44d 0 }-T!JO 0 | -1150 G | -1500 0| -850
CO400 T 500 | 4970 | H485 | +1550 \ £ 15 [ 49500 | #1250 | #4000 | 42000 | 46300 | +3150 \
ok i 0 | -48 - 0 | -1250 0 | -2000 0 | -3150 7\
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Tai liéu tham khao:
- Gi4o trinh mén hoc Dung sai lip ghép va do luong k¥ thuat do Tong cuc day nghé
ban hanh.
- Ninh Birc Tén, Nguyén Thi Xuan Bay - Giao trinh Dung sai lap ghép va do ludng k¥
thuat - Nha xuét ban giao duc - 2002.
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