Gido trinh Do luong ky thudt

CHUONG V: CHUOI KICH THUGC

1/ Muc Dich:

- Cung cép khdi niém vé chudi kich thudc va cdc phuong phap giai
chudi kich thudc.
2/ Yéu cau:

- Nam duoc cdc khdi niém co ban vé chudi kich thudc va giadi duoc

céc bai toan vé chudi kich thuéc don gian.
5.1/ CAC KHAI NIEM CO BAN.
5.1.1. Chuoi kich thudc.

a) Pinh nghid chuoi kich thudc.
Chubi kich thude 1a mot vong khép kin do cac kich thudc cia mot
hoac mot s6 chi ti€t noi ti€p nhau tao thanh.
Nhu vay dé hinh thanh chudi kich thuéc phai c6 hai diéu kién:
+ Cac kich thudc noi ti€p nhau
+ C4c kich thudce tao thanh mot vong kin

Dua theo dinh nghia trén ta dua ra 3 vi du chudi kich thudc nhu hinh
5.1:

A; A, 4 7 4/4

Hinh 5.1

b) Phan loai chuoi kich thudc.
C6 nhiéu loai chudi kich thude, trong k§ thuat ngudi ta phan ching
thanh 2 loai:

+ Chudi kich thudc chi tiét: cdc kich thudc trong chudi ndm trén
cung mot chi tiét (hinh 5.1a va 5.1c).
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+ Chudi kich thuéc lap ghép: cédc kich thuéc trong chudi 1a kich
thuéc ctia nhiéu chi tiét khdac nhau 1ap ghép véi nhau tao thanh mot bo
phan mdy hoac may (hinh 5.1b).

Vé mit hinh hoc ngudi ta c6 thé phan loai chudi nhu sau:

+ Chubi dudng thang: cdc kich thudc cta chudi song song véi nhau
trong cling mot mat phang hodc trong nhitng mat phing song song véi
nhau (hinh 5.1a va 5.1b).

+ Chubi mat phang: cdc kich thudc cha chudi nim trong cling mot
mat phiang hodc trong nhitng mat phiang song song v6i nhau nhu chiing
khong song song véi nhau.

+ Chudi khong gian: cdc kich thudc cta chudi nam trong cdc mat
phang khéc nhau bat ky.

5.1.2. Khau.

Mabi kich thudc trong chudi kich thude goi 1a mot khau.
Dua vao dac tinh cac khau ta chia ra hai loai:
a) Khdu thanh phan: ky hiéu la A,

La khau ma kich thudc ctia n6é do qua trinh gia cong quyét dinh va
khong phu thuoc 1an nhau.

b) Khdu khép kin: ky hiéu A 5

La khau ma kich thudc cua né hoan toan dugc xac dinh bodi kich
thuGe cac khau thanh phan, vay né phu thuoc vao kich thudc cia cac khau
thanh phan. Trong mot chudi kich thude chi ¢6 mot khau khép kin.

Vi du: Chubi hinh 5.1b thi cac khau A, A,, A;, A, 1a cdc khau thanh
phan vi ching doc 1ap véi nhau , con khe hd A 1a khau khép kin vi n6
dugc hinh thanh sau khi 1ap céc chi tiét ¢6 kich thude A, A,, A;, A, thanh
mot bo phan mdy va n6 hoan toan phu thudc vao cac kich thuéc nay. Nhu
vay trong chubi kich thudc 1ap cdc chi tiét tham gia vao chudi déu 1a khau
thanh phan.

Trong chudi kich thudc chi tiét, muon phan biét khau thanh phan va
khau khép kin phai biét trinh tu gia cong cac kich thudc trong chudi chi
tiét 4y, chang han & vi du 5.1b gia cong theo trinh tu A,, A, thi A; hinh
thanh va hoan toan x4c dinh phu thudc vao A, A, nén A, la khau khép
kin.

* Trong cac khau thanh phan con chia ra:

+ Khau thanh phan tang (khau tang): 1a khau ma khi ta tang hoac
giam kich thudc cua n6 thi kich thuée ctia khau khép kin ciing tang hoac
giam theo.

+ Khau thanh phan giam (khau giam): La khau ma khi ta tang hoac
giam kich thudc clia né thi ngugc lai kich thuée ctia né lai giam hoac
tang.
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Vi du: Chudi hinh 5.1b v6i A, 1a khau khép kin thi A, 1a khau tang
con A,, A;, A, lakhau giam.

5.2/ GIAI CHUOI KICH THUGC.
Giai chubi kich thudc 1a giai 2 bai todn sau day:
5.2.1. Bai toan thuan.

Cho biét kich thuéc sai léch giéi han va dung sai cac khau thanh
phan (A)) tim kich thudc sai 1éch gidi han va dung sai ctia khau khép kin
(Ax).

5.2.2. Bai toan nghich.

Vi kich thuée sai 1éch gidi han va dung sai da cho ctia khau khép
kin Ay, can xac dinh sai léch giGi han va dung sai giita cac khau thanh
phan va cac khau khép kin.

Pé thuan tién cho viéc gidi chudi ngudi ta thudng so dé hoa cac
chudi (trong pham vi bai hoc chi gii cic chudi dudng thing). Cic chubi
trén hinh 5.1 a, b, ¢ dugc so d6 hod thanh céac chudi trén hinh 5.2 a, b, c.

A, | A A A ALY
I g T
A A,
a) b) c)
Hinh 5.2

Tir so d6 chudi trén ta xac 1ap cong thic quan hé kich thude nhu sau:
Chubi 1: hinh 5.2a VGi Ay = Ajtaco Ax = A; = A- A,
Chudi 2: hinh 5.2b VGi Ay = Astacd A = As = A- A- Ay- A,
Trudng hop téng quat trong mot chudi ¢6 n khau thanh phén, néu ta
danh s6 thi tu tr 1 dén m la cac khau tang thi m +1 d&€n m la cac khau
giam (v6i m < n), nhu vay ta cé cong thic:

Ay = iA,. - Y4 (1)

i=m+1
Trén co s6 phuong trinh co ban cua chudi kich thuée (1) xac lap
cong thic quan hé vé sai l1éch giéi han va dung sai gitta cdc khau thanh
phan va khau khép kin dé giai chuéi kich thuc duong thang.
TI\I (1) ta Cé: AZmaX = iAimax - iAimin (2)
i=1

i=m+l1

Azmin = Zm:Aimin - iAimax (3)
i=1

i=m+1
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Tu (1), (2), (3) ta co:
Ts=()-(3)= 3T+ Y1=>7,

i=m+l1

ESy=(2)-(1)= iESi Y

i=m+l1

Elp = (3) - (1) = ZEI - Yes,

i=m+1
Trong doé: ES, va EI 1a sai léch trén va sai léch dudi khau tang,es, va
ei, 1a sai 1éch trén va sai 1éch dudi khau giam.
Dua vao cac cong thic trén ta s€ giai bai toan 1 va bai toan 2 don
gian (theo phuong phdp déi 1an chiic nang hoan toan).

* Bai toan ap dung:
Bai toan 1:

Cho chi ti€t nhu hinh 5.3 véi céac kich thude:

A4 A3 AZ
A
Hinh 5.3
A, =60 fgilz A, = SOtg’,i A,=8"

Hay tinh kich thudc, sai 1éch giGi han va dung sai cua khau A,, biét
trinh tu cong nghé gia cong chi tiét la A,; Ay A,.
Giai:
- Phan tich c4c khau:
Ay = A,: khau khép kin
A,: khau tang
A,: khau giam
A;: khau giam
- Ap dung cong thic (1),(2),(3) ta co:
Kich thuéc danh nghia ctia khau khép kin:
Ay = A;- (AFAS)
=60-(50+8)=20 mm.
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Dung sai cua khau khép kin:
Te= 37,=03+02+0,1 =0,6 mm.
Sai 1éch gidi hanl_lcﬁa khau khép kin:
ESy = Y ES,- Yei=+0,1-(-01+0)=02mm
=

i=m+1

Els = 36~ 3o =-02-(+0.1+0.1)=-04mm
i=1

i=m+1
Vay Ay = A, =271

Bai todn 2:

Trong bai todn nghich, v6i chudi ¢6 n khau thanh phan thi bai todn
c6 n 4n s6, néu dua vao cong thic (1),(2),(3) ta khong thé tinh duoc dung
sai ctia n khau thanh phan (n 4n s6).

Mu6n tinh dugc ta phai dua vao gia thiét dé khir di ( n-1) 4n s6— gia
thiét cdc khau thanh phan dugc ché tao & cing mot cap chinh xéc, bang
tinh toén ta c6 thé x4c dinh theo bang tiéu chuén sai léch gi6i han va dung
sai cho (n-1) khau thanh phan. Tinh sai 1éch giéi han va dung sai cho mot
khau thanh phan con lai.

Vi du: Cho chudi kich thuéc nhu hinh vé 5.4

Hinh 5.4

Biét Ay =17

A, =101"%ed

A2 = 50+0’16

Ay =As=5
Xac dinh kich thuéc danh nghia, sai léch gigi han va dung sai cla

khau A,
Giai:
Nhan xét: A, A,: la khau tang
A, As, Ay la khau giam
Ap dung cong thuce (1),(2),(3) ta co:
Kich thuéc danh nghia cua A,
Ay =A+A,- Aj- Ay - A
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A=A+ A - Ay- A- A
A,=101+50-5-5-1=140
Sai léch trén cia A;:es, =0-0-0=0
Sai léch du6i ctia A,
ei, =+ 0,22 + 0,16 —[2x(-0,075)]- 0,75 = - 0,22mm.
VEAly A4 = 140 -0,22
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CAU HOI ON TAP

1. THE NAO LA CHUOI KICH THUGC, CHO VI

DU MINH HOA.

2. Thé nao la khau thanh phén tang, khau thanh phan giam cta chudi kich
thuéce, cho vi du minh hoa.

BAI TAP
1. Cho chudi kich thuéc nhu hinh vé sau:

Hay giai chudi kich thudc dé xac dinh sai léch, dung sai kich thudc A2.
Biét: Trinh tu cong nghé gia cong la: A1, A2
Véi Al =100-0,1; A3 = 45"

2. Cho chudi kich thuéc nhu hinh vé sau:

Hay giai chudi kich thudc dé xac dinh sai léch, dung sai kich thuéc A,.
Biét: Trinh tu cong nghé gia cong chi ti€t la: A, A,
V6i A, =120,5; Ay = 40",
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PHAN THU HAI:
PO LUONG KY THUAT

CHUONG 6: CO SO PO LUONG KY THUAT

1/ Muc Dich:

- Cung cép nhiing kién thic co ban vé do luong.
2/ Yéu cau:

- Hiéu vi trf va tim quan trong ctia cong cu do ludng.
- Hiéu c4ch phan loai dung cu do va phuong phép do.

6.1/ KHAI NIEM VE PO LUONG KY THUAT.
6.1.1. Vi tri cua cong tac do luong va kiém tra

Trong qud trinh ché tao va lap rap cdc chi ti€t mdy, can do dé kiém
tra va d4anh gia chat luong k§ thuat ctia san pham. N6i céch khdc do ludng
12 cong cu dé ki€ém sodt, kiém tra chét luong san phiam, vi vay do luong 1a
khau quan trong khong thé thi€u dugc trong qua trinh san xuat.

Cung véi yéu ciu va su phat trién khong ngling clia san xuat, do
luong k¥ thuat cling cé nhitng budc ti€én manh mé, do chinh xac do ludong
dat duoc ngay cang cao.

+ Cu6i th€ ky 19 ¢6 calip tiéu chuén, calip gi6i han.

+ Nam 1850 c6 thuée cap.

+ Nam 1867 c6 panme.

+ Nam 1896 c6 can mau.

+ Nam 1907 c6 minlimet do t61 0,001 mm.

+ Nam 1921 - 1925 c6 may do dung khi nén.

+ Nam 1930 c6 cdc may do dung dién.

+ Ngay nay c6 ciac may do quang hoc, may do dién tir hién dai c6 thé
do dugc nhiing khoang cach nho téi 4-5 phan triéu mm.

6.1.2. Don vi do.

Do luong 1a viéc xac dinh do 16n ctia doi tugng do, do la viéc thiét
lap quan hé giita dai luong can do v6i mot dai luong c6 cung tinh chat vat
ly dugc dung lam don vi do thong qua cac dung cu do va cac phuong phap
do khéc nhau.

Don vi do 12 yéu t6 chuidn muc dung dé€ so sanh, do 16n cuia don vi do
can dugc quy dinh thong nhat méi dam bao viéc thong nhét trong giao
dich mua bén, ché tao san pham dé thay th¢, lap 1an. ..
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Cac don vi do co ban va don vi do dan xuat hop thanh hé thong don
vi dugc quy dinh trong bang don vi do hop phap ctia nha nudc dua trén
quy dinh cua hé théng do luong thé giGi SI.
a. Don vi do chiéu dai.
Don vi do chiéu dai co ban 1a “mét”, don vi dan xuat thuong ding la
mm va [licro mét:
Imét = 1000mm

Imm = 1000um
Ngoai ra c6 thé dung don vi “inhso™:
1'=25,4mm

b. Don vi do goc.
an Vi do co bén lé “d(,:)”, k}’] hiéu la (1322

1° = vang tron
360

1° = 60 phit = 60

1 =60 giay = 60"
6.2/ DUNG CU PO VA PHUONG PHAP PO.
6.2.1. Dung cu do.

Dung cu do c6 thé chia thanh 2 nhém chinh:

Nhém méu do va nhém thiét bi do.
a. Nhom mau do:

La nhing vat thé dugc ché tao theo boi s6 hoidc udc s6 ctia don vi do
gbm: géc mau, can mau, ke...
b. Nhom thiét bi do:

Bao goém cac dung cu do : thudc cap, panme...va cic may do nhu: 6p
ti mét, may do dung khi nén, mdy do bang dién...

6.2.2. Phuong phap do.

Phuong phdp do 1a céch do, thu thuat dé xéac dinh thong s6 can do.
Tuy thuoc vao co s& dé phan loai phuong phdp do ma ta ¢6 cdc phuong
phép do khéc nhau.

a. Dua vao quan hé giita dau do vdéi chi tiét do

Chia ra phuong phap do ti€p xic va phuong phap do khong tiép xuc:

- Phuong phap do ti€p xuc:

La phuong phdp do gitta diu do va bé mat chi tiét do ton tai mot ap
luc goi 1a 4p luc do, ap luc nay lam cho vi tri do 6n dinh, vi thé két qua
do ti€p xtc rrat 6n dinh. Tuy nhién do c6 dp luc do ma khi do tiép xic
khong tranh khoi sai s6 do cac bién dang c6 lién quan dén ap luc do gay
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ra, dac biét 1a khi do cdc chi tiét bang vat liéu mém dé bién dang hoac céc
hé do kém cung viing.

- Phuong phap do khong ti€p xic:

La phuong phéap do khong c6 ap luc do giita yéu t6 do va bé mat chi
ti€t do nhu khi ta do bang mdy quang hoc, vi khong c6 dp luc do nén khi
do bé mat chi tiét khong bi bién dang hoac bi cao xudc...phuong phap
nay thich hop c6i cdc chi ti€t nhd, mém, mong, dé bién dang, cic san
pham khong cho phép c6 vét xudc.

b. Dua vao quan hé giita cdc gid tri chi thi trén dung cu do va gid tri
cuia dai luong do

Chia ra phuong phap do tuyét doi va phuong phap do twong doi
(phuong phép do so sanh).

- Phuong phap do tuyét doi:

Toan bo gia tri can do dugc chi thi trén dung cu do, phuong phap do
nay don gian, it nhAm 1an nhung hanh trinh do dai nén do chinh xac kém.

- Phuong phap do tuong doi (phuong phap do so sanh):

Gia tri chi thi trén dung cu do chi cho ta sai léch gitra gia tri do va
gid tri chuin dung khi chinh “O” cho dung cu do. Két qua do phai la téng
clia gid tri chudn va gi4 tri chi thi:

Q=0Q,+A,

Trong do: Q,: kich thudc cua mau chinh “0”

Q: kich thudc can xac dinh (két qua do)
A, : 1a gia tri chi thi ciia dung cu.

Do chinh x4c ctia phép do so sanh phu thuoc chu yéu vao do chinh
Xx4c clia mau va qua trinh chinh “0”.
¢. Dua vao quan hé giita dai luong can do va dai luong duoc do

Chia ra phuong phap do truc tiép va phuong phap do gian ti€p

- Phuong phap do truc tiép:

La phuong phédp do thang vao kich thudc can do, tri
s6 do doc truc ti€p trén phan chi thi cua dung cu do, vi
du nhu khi ta do dudng kinh bang thudc cap va panme...

- Phuong phap do gian tiép:

0 phuong phap nay khong do chinh kich thudc can do ma thong qua
viec do mot dai luong khac dé x4c dinh tinh todn kich thudc can do, vi du:
do 2 canh géc vuong suy ra canh huyén.

Viéc chon moi quan hé nao trong cac moi quan hé trén phu thudc
vao do chinh xac yéu ciu doi véi dai luong do, can chon sao cho don
gian, cac phép do dé thuc hién véi yéu cau vé trang thiét bi do it va cé kha
nang thuc hién.

Trong qué trinh do khong thé tranh khoi sai s6, sai s6 do phu thuoc
vao nhiéu yéu t6 nhu, d6 mon, do chinh xdc cua dung cu do, trinh do va
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kha nang nguoi do, phu thudc vao viéc lva chon dung cu do va phuong
phap do...

Vi vay nam vitng phuong phdp sut dung dung cu va luwa chon dugc
phuong phap do hop 1y 1a nhitng yéu t6 khong kém phan quan trong quyét
dinh két qua do.

CAU HOI

1. Trinh bay vai trd ctia do ludong k§ thuat va qua trinh phét trién cta do
luong k¥ thuat.

2. Cho biét don vi do chiéu dai va don vi do géc thuong dung trong ché
tao may.

3. Phan biét céc loai dung cu do va phuong phép do.
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CHUONG vII: MOT SO DUNG CU PO PHO BIEN
TRONG CO KHI

1/ Muc Dich:

- Gi6i thiéu cong dung, cau tao va phuong phap sit dung mot s6 dung
cu do pho bién.
2/ Yéu cau:

- Nam vitng cong dung, ciu tao, phuong phéap st dungcéc loai dung
cu do pho bién. Biét lua chon dung cu do cho phii hop véi d6i tuong do.

7.1/ THUOGC KHONG CO DU XICH.

Thu6c khong ¢6 du xich dung dé do cac kich thudc khong cin chinh
xac, gom coé: thude cing, thude 14, thudc 14 cudn va thude day.
Thudce cing: ding nhiéu trong cong viéc 1ay dau.
Thudc 14: dung trong viéc vach du, cua cat phoi, dung khi gia cong
tho, kiém tra phoi...
Thudc 14 cudn va thude day it dung trong san xuét co khi.

7.2/ DUNG CU PO KIEU THUGC CAP.

7.2.1. Cong dung.

1. Thu6c cap c6 du xich 3. bo kich thude bén trong
2. Do kich thuéc bén ngoai 4. Do chiéu sau

Hinh 7.1. C4ch dung thuéc cap c6 du xich

93



Gido trinh Do luong ky thudt

Dung cu do kiéu thudc ciap gom cac loai thudc cap
thong thudng dé do trong, do ngoai, do chiéu sau va
thudc cap do chiéu cao dé do kich thudc chiéu cao cuia
chi tiét, dé vach dau.

C6 nhiéu loai thudc cap véi do chinh xdc khac nhau:

- Thuéce cap 1/10 do chinh x4c 0,Imm

- Thuéce cap 1/20 do chinh x4c 0.05mm

- Thudc cap 1/50 do chinh x4c 0,02mm

- Thudc cap c6 dong ho va thude cap hién so kiéu
dién tir c6 do chinh xac 0,01mm.

7.2.2. Cau tao.

Hinh 7.2

Dung cu do kiéu thuéc cap gém 2 phan co ban:

- Than thuéc mang thuGe chinh gan vé6i dau do co
dinh.

- Thuéc dong mang thuéc phu con goi la du xich
gan v6i dau do dong.

Hinh 7.2 mo ta cu tao cac kiéu thudc, khoang cach
gitta 2 dau do la kich thude do duoc.
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Dau do ding dé do tong

Thwoe ¢chinh

o
: - - .
~ W .‘.‘1..'.|...‘.'1.,...1.f {...:r’ F
/
§ ;. \ Thang s6 du xich

Thanh dung dé do chiéu siu
Pau do Vit do bau do

c6 dinh dong

Hinh 7.3

7.2.3. Cach doc két qua.

Né&u vach “0” cua du xich trung vé6i vach nao dé trén truc thudc chinh
thi vach nay chi kich thuée cta vat can do theo s6 nguyén ciia mm.

Néu vach “0” trung véi vach nao dé trén truc thudc chinh thi vach
chia trén thudc chinh & phia bén trai gan nhat vé6i vach khong ctia du xich
s€ chi s6 nguyén ciia mm, con phan phan sé cia mm s€ dugc doc theo du
xich. Vach c¢6 so hiéu (trir vach 0) tring v6i mot trong cac vach chia clia
thang do chinh sé cho phan phan s6 tung ting cia mm va né dugc cong
vGi phan s6 nguyén cia mm.

— T

1] 20 0 40 an &0 50 |

H
, ||||:Imlllllllgillrllllllililil‘“_\_‘ IIIJIIII]ll1”r|IIFIIII[IIII|[I1I|.
- I

'8) S8 &gc: 23,5mm B) S5 doe : 31,2mm

Hinh 7.4

N6i chung thuéc chinh ¢6 gié tri chia do 1a Imm.
Trén thudc phu s6 vach chia phu thudc thuoc do chinh xac cua thudce.
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+ Thudce 1/10 trén du xich c¢6 10 vach gid tri chia do 1a 0,Imm.

+ Thuéce 1/20 trén du xich c6 20 vach gia tri chia do 1a 0,05mm.

+ Thudc 1/50 trén du xich c6 50 vach gia tri chia do 1a 0,02mm.

+ ThuGc cap dong ho: kim chi thi cua dong ho trén bang chia cé gid
tri chia dén 0,01mm.

Hinh 7.5

+ Thué6c cap hién so kiéu dién tir : loai thuc nay cé gin vé6i cac bo
xr ly dién tir dé cho ngay két qua chinh x4c t6i 0,01mm.
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CAU HOI VA BAI TAP

1. Néu cach doc tri s6 do trén thudce cap 1/10, 1/20, 1/50.

2. Trinh bay phuong phép st dung va bao quan thudc cap.

3. Hay chon loai thuéc cap dé kiém tra c4c kich thudc: 39,90 ; 40,025 ;
29,92 ;60,42 ; 52,034 ;

4. Trinh bay céc so6 doc sau day trén hinh 1:

10 20 30 40 20 30 40 50
|IIIIIIIIIIIIIIIIIIIIIIIIII IIIIIIIIIIIIIIIIIIIIIIII
| I L) | LR L
0 5 10 0 5

|
10

. .

a) b)
gko 50 60 10 80 90 100 110
|||I|||||||||I|||||||||IM m|||||I|||||||||I||||||IIM
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e) f)

Hinh 1. Do v6i thude cap co6 du xich trong pham vi 0,1mm

5. Do duong kinh ctia 5 vong dém nho c6 kich thuéc khac nhau véi do

chinh xac la 0,1 mm.

6. Tinh toan tri s6 trung binh ctia 5 s6 do clia cing mdt chi tiét gia cong,
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thi du: duong kinh ciia mot bu 16ng nho hoac mot truc da mai, do 5 hoc
vién khac nhau thuc hién do véi thude cap du xich hé mét.
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7.3/ DUNG CU PO KIEM PAN ME.

7.3.1. Panme do ngoai

Hinh 7.7

a. Cong dung

Dung do cac kich thudc: chiéu dai, chiéu rong, do day, dudong kinh
ngoai cua chi tiét.

Panme do ngoai ¢6 nhiéu ¢, gidi han do cta ting ¢d la: 0 - 25; 25 -
50; 50 - 75; 75 - 100; 100 - 125; 125 - 150; ... ; 275 - 300; 300 - 400; 400
- 500; 500 - 600.
b. Cdu tao

, 4 3 7

r{{ IIIIP'III’I IIIIIIII :
%

hARAY -
] H g .

5
3
6
<L 1
L]
Hinh 7.8

1. Than (gia) 5. Pai 6c
2. Pau do c¢6 dinh 6. Ong di dong (thuéc dong)
3. Ong c6 dinh 7. Nap
4. Pau do di dong 8. Nim diéu chinh ép luc do

100



Gido trinh Do luong ky thudt

Trén 6ng 3 khic mot dudng ndm ngang con goi 1a dudng chuan. Trén
dudng chudn khic vach Imm. Dudi dudng chuin giita hai vach Imm c6
mot vach ngan. Trén mit con ong 6 chia déu thanh 50 vach, khi ong 6
quay mot vong thi dau 4 ti€n duoc 0,5mm (day la budc ren cia vit vi cap).
Vay khi 6ng 6 quay dugc mot vach trén mat vat thi dau 4 tién dugc mot
doan 1mm, d6 chinh 1a do chinh xac cua thudc.

Trén Panme con ¢6 ndm 8 an khép v6i mot chot dé gidi han ap luc
do. Khi dau do 4 ti€p xic véi vat do du ap luc can thiét, van nim 8 cac
rang s& truot 1én nhau 1am cho dau 4 khong tién 1én nita. Pai 6¢ 5 dé co
dinh kich thuéc do.

c. Cach su dung

Cach do:

Tru6e khi do phai kiém tra panme c6 chinh xac khong. Khi hai mo
do ti€p xuc déu va khit thi vach “0” trén mat con ong 6 trung vGi vach
chudn trén ong 3. Vach “0” trén 6ng 3 trung v6i mép ong 6 (doi véi loai
0-25) c6 nghia panme dam bao chinh xéc.

Khi do tay trdi cAm can panme, tay phai van cho déu tién sit dén vat
do cho dén khi gan ti€p xtc thi van nim 8 cho dau do ti€p xdc véi vat
dung 4p luc do.

Vi du vé sir dung panme chuin do ngoai nhu trén hinh 7.5: hinh 7.5a
kiém tra dudong kinh ctia mot chi tiét gia cong trén may tién (may tién
dang ngling hoat dong), hinh 7.5b do duong kinh cta nhiing chi tiét nho.

Hinh 7.9

* Can chu y:
Phai gilt cho duong tam ctia 2 mo do trung véi kich thude can do.
Truong hop phai 1dy kich thuée ra méi doc dugc két qua phai van dai
oc 5 dé c6 dinh kich thuéce do.
Cach doc két qua:
Dua vao mép 6ng 6 doc dugc s6 mm va nita mm & 6ng ¢d dinh 3.
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Dua vao vach chuin 6ng 3 doc dugc s6 %mm ¢ trén mit vat cia ong 6.

Hinh 7.10

d. Cdch bdo qudn

Khong do vat dang quay, bé mat tho, ban.

Han ché 1ay thudc ra khoi vat do dé doc thir két qua

Mait do cuia thudc phai giit gin can than

Khi ding xong phai lau chui panme bang gié¢ sach va boi ddu md,
nén van chat dai 6c 5 dé€ c6 dinh md dong va dit panme vao ding vi tri
trong hop.

7.3.2. Panme do trong

a. Cong dung

Panme do trong ding dé do dudng kinh 16, chiéu rong ranh tir 50m
tré 1én.
b. Cdu tao

%// 7% ¢

- II |
; ..'J\

Hinh 7.11 - 1. Panme do trong
2. St dung panme do trong
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Go6m than trén ¢6 nip ddu do c6 dinh , nap , vit ham . Phia phai clia
than ¢6 ren trong d€ lap vit vi cap . Vit vi cap nay duoc giit c6 dinh véi
ong co dinh bang nip trén c6 dau do dong. Piac diém clia panme do trong
la khong c¢6 bo phan khong ché ap luc do.

Pé m& rong pham vi do méi panme do trong bao gid cling kém theo
nhiing truc noi ¢ chiéu dai khac nhau, nhu vay chi dung mot panme do
trong c6 thé do dugc nhiéu kich thuée khac nhau nhu: 75 —175; 75 — 600;
150 — 1250mm.

c. Cach su dung

Khi do cén chi ¥ giit panme & vi tri can bang, néu dat léch két qua do
s€ kém chinh xac. Vi khong cé bo phan gidi han ap luc do nén khi can
van dé tao ap luc do vira phai, trdnh vin qua manh.

Céch doc tri so trén panme: do trong cling nhu do ngoai nhung can
chi y, khi panme ¢6 nap truc n6i thi két qua do bang tri s6 doc trén panme
cong thém chiéu dai truc noi.

7.3.3. Panme do sau

a. Cong dung
Dung dé do chinh x4c chiéu sau cac ranh 16 bac va bac thang.

b. Cdu tao

Hinh 7.12

Vé co ban panme do siu ¢6 cdu tao giong panme do ngoai chi khic
than 1 thay bang cin ngang c6 ddy phiang dé do. Panme do sau ciing c6
cac dau do thay dé6i dé do cdc do sau khdc nhau O - 25; 25 - 50; 50 - 75;
75 - 100.

c. Cach su dung

bat thanh ngang 1én mat ranh hoac bac, van nim cho dau do ti€p xtc
v6i ddy ranh.

Cach doc tri s6 do giong nhu doc trén panme do ngoai nhung can chui
y la s ghi trén Ong trong va 6ng ngoai déu nguoc chiéu so vdi s6 ghi trén
panme do ngoai.

103



Gido trinh Do luong ky thudt

Mot s6 panme thuong gap:

Hinh 7.13: Panme hién s6 - doc sO
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Hinh 7.14: Panme hién so

CAU HOI VA BAI TAP
1. Trinh bay cong dung, cdu tao va cach sit dung panme do ngoai, panme
do trong va panme do sau.
2. Néu cach doc tri so trén panme, cho vi du.
3. Tinh tri s6 trung binh ctia 10 s6 do trén cing mot chi tiét gia cong, do
10 hoc vién thuc hién bing panme hé mét.

4. Poc cac panme hé mét trong hinh 1:
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! = 25

5

G. 3 24
5 EEWS! 5

T
45 10
A} | :
(b)

Hinh 1

{a)

5. DBoc cic panme hé mét trong hinh 2:

5
L]
4] 5 10
Lot b, 3
mm 4|
AS
5 |
() (b)

Hinh 2
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7.4/ CAN MAU
7.4.1. Cong dung va cau tao

a. Cong dung

Can méu dung dé kiém tra chiéu dai v6i do chinh xdc cao ,dung dé
truyén kich thudc tir do dai tiéu chuén t6i vat gia cong va diung dé kiém
tra cac dung do khéc.

b. Cdu tao

Can mau 12 khoi hinh hop chit nhat ¢6 2 mat do phang, song song Vvéi
nhau va dugc mai ra chinh xdc. Chiéu dai vuong géc ha tir 1 diém bat ky
ctia bé mat do cta can mau xuéng bé mat do doi dién v6i nd goi la kich
thude lam viéc can mau.

Mat do

Hinh 7.16

Can mau thuong dugc cau tao thanh bo. C6 19 miéng; 38 miéng; 83
miéng Bo 83 miéng dugc dung thong dung nhat.
B0 83 miéng bao gom

1 miéng 1,005 mm

49 miéng 1,01; 1,02; 1,02; 1,035 ccceeieeeinnnn. : 1,49
20 miéng 0,5; 15 1,55 o, ; 10
4 miéng 1,6;1,7; 1,8; 1,9

9 miéng 105205 30 i 100

Kinh thuéc do < 10 mm thi kich thuéc méat do 9 x 30 mm

Kinh thuéc do > 10 mm thi kich thuéc mat do 9 X 35 mm

Kich thudc danh nghia ctia can mau day t6i 5,5 mm thi ghi & mat do,
day > 5,5 mm ghi & mat bén.
7.4.2. Cach chon va ghép can mau

a. Nguyén tac chon ghép can mau

Can miu c6 diac diém céc bé mat do duoc gia cong tinh cén than va

c6 su bam dinh v6i nhau. Néu ddy miéng cian no theo miéng cin kia luc
bam dinh clia 2 miéng la tuong doi 16n va chi c6 thé tach ching ra bang
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cach ddy chiing ra bang cdch ddy miéng no theo miéng kia nhung t6i da
chi dugc 4 miéng va chon miéng c6 phan thap phan nho nhat tré di.
b. Cdach ghép

TruGe khi ghép can mau phai rira sach 16p md trén can bang xang
(xang trang) sau d6 lau sach. Khi ghép dung tay 4n cho hai mat do cta hai
miéng can dinh vao nhau roi ddy cho mit nay miét lén mat kia, cdc miéng
can s€ dinh v6i nhau thanh mot khéi. Khi muoén tich roi cdc miéng can ta
ddy cho 2 mit do truot ra khoi nhau khong tach chiing theo phuong vuong
goc voi mat ghép vi nhu vay phai dung mot luc 16n va dé tuot tay lam
vang nhitng miéng can ra.

c. Vidu

Chon can méiu dé kiém tra kich thudc17,105mm

Miéng can thtt nhat chon c¢6 tri s6 phtt hop véi tri s6 cudi cung cla
kich thudc da cho.

Cu thé 1a miéng 1,005mm

17,105
Miéng 1 1,005

Kich thudc con lai 16,1

Miéng 2 1,1
Kich thudc con lai 15
Miéng 3 5
Kich thuéc con lai 10
Miéng 4 10
10

7.4.3. Bao quan cian mau

Can mau la dung cu do c6 do chinh xac cao nén viéc st dung va bao
quan phai chu déo:

Khong so tay vao cac mat do ctia can.

Khong truot mat do clia can mau 1én mat bén ctia miéng can khac

Khi ghép nén cam can gin v4i miéng vai 16t trén ban dé phong can bi
roi xudng dat hoac mat ban

Cac miéng can ghép khong dugc dé lau vi nhu vay cdc mat do mau
han gi

Khi st dung xong phai thdo can ra va dung xang rua sach, lau kho,
boi tron, dat vao hop dung vi tri. Cha y khi thao tdc khong dung tay va
dung panh gap

Hop cin miu phai dé & nhiing noi nhiét do it thay déi, khong dé ning
roi vao, tranh dé€ nhitng noi 4m hoic c6 hod chat.
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CAU HOI VA BAI TAP
1. Néu cong dung, ciu tao va diac di€ém cta cin mau.
2. Trinh bay cach sir dung va bao quan can mau.
3. Néu ta ¢6 mot bo can mau 83 miéng hay tao mot tap hop can mau dé
do:
a) 129,0 mm b) 53,78 mm €) 99,995 mm  d) 104,335
4. Dung bo can mau 83 miéng dé kiém tra cac kich thudc:

a) 100,08 mm b) 5,750 mm c) 8,935 mm d) 10,054 mm
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7.5/ THUGC PO CO MAT SO - PONG HO SO
7.5.1. Cong dung

Kiém tra sai léch hinh ddng hinh hoc cua chi tiét gia cong nhu: do
con, do 6 van, do tron, do tru...

Kiém tra vi tri tuong doi gita cdc bé mat chi tiét nhu: do song song,
do vuong goc, do dao...

Kiém tra vi tri tuong doi gitta cc chi tiét 1dp ghép véi nhau.

Kiém tra kich thuéc chi tiét bing phuong phap so sénh.

7.5.2. Cau tao

Hinh 7.17
1. Péu do 4. Kim 16n 7. Ong dan huéng
2. Thanh rang 5. Kim nho 8. Than
3. Mit so 16n 6. Mit s6 nho 9. Nap

Hinh 7.18
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Doéng ho so dugc ciu tao theo nguyén tic chuyén dong ctia thanh
rang va banh rang trong d6 chuyén dong lén xu6ng ctia thanh do duoc
truyén qua hé thong banh rang lam quay kim dong ho trén mat so.

Hé thong truyén dong clia dong ho so dugc dat trong than 8, nap 9 c6
thé quay ciing v6i mat s6 16n dé diéu chinh vi tri mat s6 khi can thiét.

Mat s6 dong ho chia ra 100 khac. Véi cac dong ho do thuong gid tri
moi khac bang 0,01lmm nghia 1a khi thanh do di chuyén mot doan bang
0,01 x 100 = Imm, Lic d6 kim nho trén mat s6 nhd quay di mot khac.
Vay gid tri mo6i khac trén mat s6 nho 1a lmm.

7.5.3. Cach sir dung

Khi str dung truéc hét ga dong ho 1én gia d& van nang hoac phu tling
riéng, sau do tuy theo ting trudong hop st dung ma diéu chinh cho dau do
ti€p xtdc v6i vat can kiém tra. Diéu chinh mit s6 16n cho kim trd vé vach
s6 “0”, di chuyén déng hé so cho dau do ctia déng hé ti€p xic sudt trén
bé mat vat can kiém tra, vira di chuyén déng ho, vira theo ddi chuyén
dong cua kim. Kim dong h6é quay bao nhiéu vach tdc 1a thanh do da di
chuyén bay nhiéu phan traim mm. Tir d6 suy ra do sai cta vat cin kiém
tra.

7.5.4. Cach bao quan

Pong ho so 1a loai dung cu do ¢6 do chinh xac cao vi vay trong qua
trinh sir dung can hét sic nhe nhang, trdnh va dap, giit khong dé xudc, v
mat dong ho.

Khong nén 4n tay vao dau do 1am thanh do di chuyén manh

Dong ho so phai luon ga trén gid, khi sit dung song phai dat dong ho
dang vi tri trong hop.

Khong dé dong ho so & chd 4am, khong c6 nhiém vu tuyét d6i khong
thdo lap dong ho ra.

Witutayo

Hinh 7.19: Dong ho so hién s6
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7.6/ CA LIP

Trong san xuat hang khoéi, khi trong nha mdy can kiém tra hang ngay
cac chi tiét theo cung mot kich thudc, nguoi ta sit dung rong rai cac dung
cu c6 két cdu cing vitng. D6 1a cac ca lip gidi han. Cac ca lip khong c6 co
céu dé x4c dinh kich thudc, vdi ca lip nguoi ta chi c6 thé xdc dinh kich
thuGe thuc cta chi tiét c6 ndm trong gidi han dung sai hay khong. Str dung
ca lip gi6i han viéc do kiém s& don gian hon nhiéu, vir giam dugc thoi
gian, vira taing dugc chat luong do kiém.

Tong quét ngudi ta chia ra:

- Ca lip cong tac: dé kiém tra chi tiét trong khi gia cong

- Ca lip nghiém thu: d€ kiém tra thanh phdm

- Ca lip hiéu doi: d€ ki€m tra lai do chinh x4c cta hai loai ca lip trén.

Theo pham vi sir dung nguoi ta chia thanh: ca lip tron, ca lip con, ca
lip ren, ca lip then hoa ... trong mdi loai, khi kiém tra mat trong dung ca
lip truc, khi kiém tra méat ngoai dung ca lip ham.

7.5.1. Ca lip truc (con goi la ca lip nuat)

a. Cong dung

Ca lip truc dung d€ kiém tra kich thudc giGi han cta 16, ctia ranh khi
san xudt hang loat va hang khoi.

b. Cdu tao

Ca lip truc gébm than 1 va hai dau do 2,3.

Pau dai 2 1a dau Q c6 kich thude danh nghia duoc ché tao theo kich
thudc gi6i han nho nhat clia 16 can kiém tra.

Dau ngan 3 1a dau KQ c¢6 kich thudc danh nghia dugc ché tao theo
kich thu6c giéi han 16n nhét cua 16 can kiém tra.

a) Calip nut hinh tru b) Calip dang thanh
¢) Calip ndt c6 chot " khong qua dugce” dau tron
Hinh 7.20
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- Vidu: Can kiém tra 16 c6 kich thuéc 030H7

Tra bang dung sai va lap ghép ta c6 $30H7 = $p30* !

= Chon ca lip ki€m tra c6 kich thu6c danh nghia diu nho (lot qua) 1a
dQ = 30mm va kich thudc danh nghia dau to (khong lot) la dKQ =
30,021mm.

Qua thi du trén ta thdy mdi ca lip chi dung dé kiém tra mot kich
thudc nhat dinh ctia mot loat chi ti€t, cac chi ti€t khac ¢6 cung kich thudc
danh nghia cling khong dung duogc.

- Vi du: Ca lip dung kiém tra 16 $30H7 khong dung dé kiém tra 16
$30H6 hoac 16 ¢30H8 duoc.

7.5.2. Ca lip ham

a. Cong dung

Ca lip ham dung dé kiém tra kich thudc giGi han cla chi tiét truc
trong san xuat hang loat.

b. Cdu tao

Ciing giong nhu ca lip truc ca lip ham ciing c6 than va hai ham do,
trong d6 c6 mot ham qua (ky hiéu 1a Q) va mot ham khong qua (ky hiéu
la KQ).

Hinh 7.21

Ngugc véi ca lip truc, kich thuée danh nghia cua ham qua dugc ché
tao theo kich thu6c gidi han 16n nhét cha truc can kiém tra, kich thuéc
danh nghia cua ham khong qua duogc ché tao theo kich thude giGi han nho
nhat cua truc can kiém tra.

- Vi du: can kiém tra truc $30h6
Tra bang dung sai va lap ghép ta c6 $30h6 = ¢30 .5
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= Chon ca lip hAm kiém tra c6 kich thu6c danh nghia ddu qua 1a DQ
= 30mm va kich thudc danh nghia dau khong qua la DKQ = 29,987mm.

-0,013

KQ
30h6

Hinh 7.22

Ca lip ham dung dé kiém tra truc thudng 12 loai ca lip hAm giGi han
hai ddu bing thép 14 (hinh 7.21). D€ kiém tra truc c6 kich thuée tir 100 +
360mm nguoi ta dung ca lip gi6i han mot dau ¢6 cdc ham ghép (hinh
7.20) do d6 ta c6 thé thay déi dé kiém tra dugc cdc kich thuéc khic nhau.

7.5.3. Cach sit dung va bao quan

a. Cdach su dung:

Khi kiém tra ta dua nhe nhang céc dau do cua ca lip vao chi tiét. Néu
chi tiét qua dau Q cua chi tiét va khong qua dau KQ cua ca lip thi chi tiét
dat yéu ciu. Néu mot trong hai di€u kién trén khong thoa man thi chi tiét
khong dat yéu cau.

Qua trinh ki€m tra chi ti€t 1a phan loai don gian chiing thanh 3 nhém
béng ca lip gi6i han nhu sau:

- Chi tiét thanh phdm c6 kich thudc nam trong gidi han cho phép

(dau Q qua, dau KQ khong qua)

- Chi ti€t ph€ pham stra chita duoc, khi kich thudc truc 16n hon kich
thudc 16n nhat cho phép, con kich thudc cua 16 nho hon kich thuée nho
nhat cho phép

- Chi tiét ph€ phdm khong stra chita dugc, khi kich thu6e truc nho
hon kich thuGe nho nhat cho phép, con kich thuéc cta 16 16n hon kich
thudc 16n nhat cho phép

b. Bdo quan:

Trudc khi kiém tra lau sach ca lip va chi ti€t can kiém tra

Khi dua ca lip vao chi tiét dé kiém tra can giit cho tam cta ca lip
tring voi tam cua chi tiét kiém tra

Nghiém cim ding luc ddy ca lip ham vao truc va ca lip niit vao 16

Cam kiém tra chi ti€t dang quay trén mdy vi nhu vay sé 1am ca lip
mon nhanh déng thoi vi pham cdc diéu kién cua ky thuat an toan.

St dung nhe nhang, tranh va cham lam xay xudc bién dang cac dau do
Sau khi dung lau chui ca lip bang gié sach va boi dau vao cac mat do.
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CAU HOI VA BAI TAP

1. Trinh bay cong dung, céu tao cua calip tr.uc va calip ham, can ¢t vao
dau dé xac dinh kich thuéc danh nghia cac dau do cua calip.

2. Tai sao ca lip dugc dung trong san xuét hang loat, trong san xuit don
chiéc néu sir dung calip dé€ kiém tra thi ¢6 wu nhuoc diém gi ?

3. Cho duong kinh cua cac thanh truc véi do dung sai la:
a) ¢3500 b) ¢25% ., c) ¢50+0,1
Hay tinh todn kich thuéc cac ham do cta calip ham dé kiém tra dudng

kinh ctia cac truc do.
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Phu luc 1: Dung sai lap ghép bé mat tron

Bdng 1. SA1 LECH GIGI HAN KICH THUGC LO bOI VOI KICH THUGC
DPEN 500mm TCVN 2245 - 99

(theo pm)
Kich thudc
danh nghia D E F G
(mm)
Trén |Dén
vabao| 8 9 10 11 7 8 9 7 8 9 10 5 6 7
gbm
- 3 +34 | 445 | 460 | +80 | 424 | 428 | 439 | +16 | +20 | +31 | +46 | +6 +8 | +12
+20 | 420 | 420 | 420 | +14 | +14 | +14 | +6 +6 +6 +6 +2 +2 +2
3 6 +48 | 460 | 78 | +105 | 432 | 438 | 450 | 422 | 428 | 440 | 486 | +9 | +12 | +16
+30 | 430 | 430 | 430 | 420 | 420 | 420 | +10 | +10 | +10 | +10 | +4 +4 +4
6 10 | +62 | +76 | 498 | +130 | +40 | +47 | +61 | 428 | +35 | +49 | +71 | +11 | +14 | +20
+40 | 440 | 440 | 440 | 425 | 425 | 425 | 413 | +13 | +13 | +13 | +5 +5 +5
10 18 | 477 | 493 | +120 | +160 | +50 | +59 | +75 | +34 | +43 | +59 | +86 | +14 | +17 | +24
+50 | 450 | 450 | 450 | 432 | 432 | 432 | +16 | +16 | +16 | +16 | +6 +6 +6
18 30 | 498 | +117 | +149 | +195 | +61 | +73 | +92 | +41 | +53 | +72 | +104 | +16 | +20 | +28
+65 | 465 | +65 | +65 | 440 | +40 | +40 | +20 | +20 | +20 | +20 | +7 +7 +7
30 50 | +119 | +142 | +180 | +240 | +75 | +89 | +112 | +50 | +64 | +87 | +125| +20 | +25 | +34
+80 | +80 | +80 | 480 | +50 | +50 | +50 | 425 | 425 | +25 | +25 | +9 +9 +9
50 80 | +146 | +174 | 4220 | +290 | +90 | +106| +134 | +60 | +76 | +104 +23 | +29 | +40
100 | +100 | +100 | +100 | +60 | +60 | +60 | +30 | +30 | +30 +10 | +10 | +10
80 | 120 | +174 | 4207 | +260 | +340 | +107 | +126 | +159 | +71 | +90 | +123 +27 | +34 | +47
+120 | +120 | +120 | +120 | +72 | +72 | +72 | +36 | +36 | +36 +12 | +12 | +12
120 | 180 | +208 | +245 | 4305 | 4395 | +125 | +148 | +185 | +83 | +106 | +143 +32 | 439 | +54
+145 | +145 | +145 | +145 | +85 | +85 | +85 | +43 | +43 | +43 +14 | +14 | +14
180 | 250 | +242 | +285 | +355 | +460 | +146 | +172 | 4215 | 496 | +122 | +165 +35 | +44 | +61
+170 | +170 | +170 | +170 | +100 | +100 | +100 | +50 | +50 | +50 +15 | +15 | +15
250 | 315 | +271 | 4320 | +400 | 4510 | +162 | +191 | +240 | +108 | +173 | +186 +40 | +49 | +69
+190 | +190 | +190 | +190 | +110 | +110 | +110 | +56 | +56 | +56 +17 | +17 | +17
315 | 400 | +299 | +350 | 4440 | +570 | +182 | 4214 | 4265 | +119 | +151 | 4202 +43 | 454 | +75
+210 | 4210 | 4210 | 4210 | +125 | +125 | +125 | +62 | +62 | +62 +18 | +18 | +18
400 | 500 | +327 | +385 | +480 | +630 | +198 | +232 | 4290 | +113 | +165 | +223 +47 | +60 | +83
+230 | +230 | +230 | 4230 | +135 | +135 | +135 | +68 | +68 | +68 +20 | +20 | +20
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Gido trinh Do luong ky thudt

(Tiép theo bang 1)

Kich thuéc

danh nghia i
(mm) 1 2 3 4 15 6 7 8 9 10 | 11| 12 | 13 | 147 | 157 | 16" | 177
Trén | Dén Sai lech
va
;g; um mm
) +0,8|+1,2| 42 | 43 | 44 | 46 | +10 | +14 | 425 | 440 | 460 | +0,1 [+0,14+0,25| +0,4 | +0,6 | +1
’ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
+1 | +1,5[+2,5| +4 | 45 | +8 | +12 | +18 | +30 | +48 | +75 [+0,12|+0,18| +0,3 |+0,48|+0,75| +1,2
’ ° 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
+1 |+1,5]+2,5| +4 | 46 | +9 | +15 | 422 | +36 | +58 | 490 [+0,15|+0,22(+0,36(+0,58| +0,9 | +1,5
° 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
+1,2 +2 | 43 | +5 | +8 | +11 | +18 | +27 | +43 | +70 |+110|+0,18(+0,27|+0,43| +0,7 | +1,1 | +1,8
101 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
+1,5|42,5]| 44 | 46 | 49 | +13 | 421 | 433 | 452 | 484 [+130[+0,21[+0,33|+0,52|+0,84| +1,3 | +2,1
i 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
+1,5 42,5 +4 | 47 | +11 | +16 | 425 | 439 | +62 |+100|+160 [+0,25(+0,39+0,62| +1 |+1,6 |+2,5
00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
+2 | 43 | +5 | 48 | +13 | +19 | +30 | +46 | +74 |+120|+190| +0,3 [+0,46{+0,74| +1,2 | +1,9 | +3
e 0 0 0 0 0 0 010 0 0 0 0 0 0 0 0 0
+2,5| +4 | 46 | +10 | +15 | +22 | 435 | +54 | 487 |+140|+220 [+0,35[+0,54(+0,87| +,14 | +2,2 | +3.5
50120 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
+350 +5 | +8 | +12 | +18 | +25 | +40 | +63 |+100|{+160|+250| +0,4 [+0,63| +1 |+1,6 |+2,5| +4
120189 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
+4,5| +7 | +10 | +14 | 420 | 429 | +46 | +72 |+115|+185|+290|+0,46(+0,72|+1,15|+1,85| +2,9 | +4.6
180,120 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
+6 | +8 | +12 | +16 | +23 | +32 | +52 | 481 [+130[+210{+320(|+0,52+0,81| +1,3 | +2,1 | +3,2 | +5.2
220 | 315
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
+7 | 49 | +13 | +18 | +25 | 436 | +57 | +89 |+140|+230|+360 [+0,57+0,89| +1,4 | +2,3 | +3,6 | +5.7
3131400 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
+8 | +10 | +15 | +20 | +27 | +40 | +63 | +97 |+156|+250|+400|+0,63(+0,97|+1,55| +2,5 | +4 |+6.3
400 | 500
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1) 1T41 + 1T48 khong dang cho céc kich thuée danh nghia nhé hon hodc bang1pm
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Gido trinh Do luong ky thudt

(Tiép theo bang 1)

Kich thuéc
danh nghia Js K M N
(mm)
Trén [Dén va
bao 5 6 7 8 9 10 5 6 7 6 7 8 6 7 8 9v
g6m
0 0 0 2012124 4] -4 -4
- 3 + 13 15 7 [£12,5]| £20
4| -6 |-10] -8 [-12|-16|-10 | -14 | -18 | -29
0 | 42 | 43 | -1 0O |+2 ]| 5] 4] -2 0
3 6 05| 4 16 19 +15 | 24
S| -61]-9] 9 |-12]|-16]|-13]-16|-20 | -30
+1 | 42 | 45| -3 O |+1 ]| -7] 4] -3 0
6 10 3 | 4,5 | £7,5 | £11 | £18 | £29
S50 -7 1-10]-12 | -15 |21 | -16 | -19 | -25 | -36
+2 | 42 | +6 | 4 0| +2| 9| -5 -3 0
10 18 4 | £5,5 | 9 |£13,5|+21,5] £35
6| 9 |-12|-15|-18 | -25|-20|-25|-30 | -43
+1 | +2 | +6 | -4 0O |+4|-11] -7 | -3 0
18 30 | 45 | 26,5 |£10,5|£16,5| £26 | 142
-8 | -11 | -15|-17 |21 | -29 | -24 | -28 | -36 | -52
+2 | 43 | +7 | 4 0O | +5|-12] -8 | -3 0
30 50 | £55 | 8 |*12,5|£19,5| £31 | £50
9 | -13 | -18 | -20 | -25|-34 | -28 | -33 | -42 | -62
3| +4 |49 5| 0 | +5|-14) 9| 4| 0
50 80 | £6,5 | £9,5 | £15 | £23 | £37 | £60
-10 | <15 | 21| 24 | -30 | -41 | -33 | -39 | -50 | -74
+2 | +4 |+10| -6 0O | +6|-16]-10| 4 0
80 120 | £7,5 | £11 |£17,5| £27 |x43,5| £70
-13 | -18 | -25 | 28 | -35 | -48 | -38 | -45 | -58 | -87
+3 | +4 | +12| -8 0O |+8|-20]-12| -4 0
120 | 180 19 |£12,5| £20 [£31,5| £50 | 80
-15 | 21|28 | -33 | -40 | -55 | -45 | -52 | -67 |-100
+2 | +5 |+13| -8 0 |49 |-22]|-14]| -5 0
180 | 250 | £10 [£14,5| 23 | £36 |£57,5(492,5
-18 | -24 | -33 | -37 | 46 | -63 | -51 | -60 | -77 |-115
+3 | +5 |+16| -9 0| +9|-25|-14 ]| -5 0
250 | 315 |£11,5| £16 | £26 |+40,5| *65 | £105
20| 27 | -36 | 41 | -52 | -72 | -57 | -66 | -86 [-130
+3 | +7 |+17|-10| O |+11|-26]|-16| -5 0
315 | 400 |[£12,5| £18 [£28,5|444,5| £70 | £115
221291 -40 | 46 | -57 | -78 | -62 | -73 | -94 [-140
+2 | +8 |+18 | -10| O |[+11|-27 |-17| -6 0
400 | 500 |£13,5| £20 |£31,5|+48,5|%£77,5| £125
25 -32 1 -45|-50 | -63 | -86 | -67 | -80 [-103|-155
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Gido trinh Do luong ky thudt

(Tiép theo bang 1)

Kich thuéc danh nghia

(mm) F N > ! .
Trén Dé’ng gfln bao 6 7 9 7 7 7 8

] 5 6 -6 -6 -10 -14 -18
12 -16 31 20 24 -32

3 . -9 -8 -12 -11 -15 -23
17 -20 -42 -23 -27 -41

s e ool s 50
o [ [ e .
LI R A A -+ R B
24 30 ;? :;‘51 :3421 :421(1) :i; ﬁi :351;
30 40 - e 6 s 34 :2491 :gg
T e et )
50 65 6 i _32 P P w s
N R
80 100 20 M e 32 Z§§ 17 183 ﬁg
100 120 92 9 2 :‘7% __16061 __19216 :igg
120 140 :gg __17177 jg; ;;(3)
140 160 :2? :ég _14 433 :38 __18255 :} ;g ;22
160 180 :32 __19333 :}3 i ;;g
IV I e
T S - e - e B
225 250 __16373 :iég :gg jﬁi
250 280 . 26 s6 o 90 a0 00
280 315 7 88 180 __173% :;(S)g ﬁ?g fé?
w0 | g | o | e | am | o | aen |
355 400 87 . 202 __19530 :;iz :gg ::;i
P O I B e
so | s || MO8 00 S
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Gido trinh Do luong ky thudt

Bdng 2. SAI LECH GIGI HAN KICH THUGC TRUC POI VOI KICH THUOC
DPEN 500mm TCVN 2245 - 99

(theo pm)
Kich thudc
danh nghia| d e g
(mm)
Trén| Dén
b\;ao 7 8 9 10 11 7 8 9 6 7 8 9 4 | 51617
gém
- 3 20 | 20 | 20 | 20 | 20 | -14 | -14 | -14 -6 -6 -6 -6 202122
30 | 34 | 45 | 60 | -80 | 24 | 28 | -39 | <12 | <16 | 20 | 31 | -5 | -6 | -8 |-12
316 |-3|-3]-3]|-30]|-30)|-20|-20|-201]-101]-10]|-10]-10 | 4 |-4]|-4]| 4
42 | 48 | -60 | -78 | -105| -32 | -38 | -50 | -18 | 22 | 28 | 40 | -8 | -9 [-12|-16
6 | 10| -40 | 40 | 40 | 40 | 40 | 25 | 25 | 25 | <13 | -13 | -13 | -13 | -5 | -5 }5 -5
55 | -62 | -76 | 98 | -130| -40 | 47 | -61 | 22 | -28 | -35 | 49 | 9 |-11 |14 | -20
10 | 18 | -50 | -50 | -50 | -50 | -50 | -32 | -32 | 32 | -16 | -16 | -16 | -16 | -6 | -6 | -6 | -6
-68 | <77 | <93 | -120 | -160 | -50 | -59 | -75 | 27 | -34 | 43 | -59 |-11|-14 | -17|-24
18 {30 | -65 | -65 | 65 | -65 | -60 | 40 | 40 | 40 | 20 | 20 | 20 | 20 | -7 | -7 | -7 | -7
-86 | 98 | -117 | -149 | -195 | -61 | -73 | -92 | -33 | -41 | -53 | -72 | -13|-16 |-20 | -28
30 | 50| -80 | -80 | -80 | -80 | -80 | -50 | -50 | 50 | 25 | 25 [ 25|25 |9 | 9|99
-105 | -119 | -142 | -180 | -240 | -75 | -89 | -112| -41 | -50 | -64 | -87 |-16|-20 | -25|-34
50 | 80 | -100 | -100 | -100 | -100 | -100 | -60 | -60 | -60 | -30 | -30 | -30 | -30 |-10|-10|-10|-10
-130 | -146 | -174 | -220 | -290 | -90 | -106 | -134 | 49 | -60 | -76 | -104 | -18 | -23 | -29 | -40
80 [120 | -120 | -120 | -120 | -120 | -120 | -72 | -72 | -72 | -36 | -36 | -36 | -36 |-12|-12|-12|-12
-155 | -174 | -207 | -260 | -340 | -107 | -126 | -159 | -58 | -71 | -90 | -123 | -22 | -27 | -34 | -47
120 | 180 | -145 | -145 | -145 | -145 | -145 | -85 | -85 | -85 | 43 | 43 | 43 | 43 |-14|-14|-14 | -14
-185 | -208 | -245 | -305 | -395 | -125 | -148 | -185 | -68 | -83 | -106 | -143 | -26 | -32 | -39 | -54
180 (250 -170 | -170 | -170 | -170 | -170 | -100 | -100 | -100 | -50 | -50 | -50 | -50 |-15|-15|-15|-15
-216 | -242 | -285 | -355 | -460 | -146 | -172 | -215 | -79 | -96 | -122 | -165 | -29 | -35 | -44 | -61
250 | 315 -190 | -190 | -190 | -190 | -190 | -110 | -110 | -110 | -56 | -56 | -56 | -56 |-17 | -17 | -17 | -17
-242 | -271 | -320 | -400 | -510 | -162 | -191 | -240 | -88 | -108 | -137 | -186 | -33 | -40 | -49 | -69
3151400 | -210 | -210 | -210 | -210 | -210 | -125 | -125 | -125 | -62 | -62 | -62 | -62 | -18 | -18 | -18 | -18
-267 | -299 | -350 | -440 | -570 | -182 | -214 | -265 | -98 | -119 | -151 | -202 | -36 | -43 | -54 | -75
400 | 500 | -230 | -230 | -230 | -230 | -230 | -135 | -135 | -135 | -68 | -68 | -68 | -68 |-20|-20 | -20 | -20
-293 | -327 | -385 | -480 | -630 | -198 | -232 | -290 | -108 | -131 | -165 | -223 | -40 | -47 | -60 | -83
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Gido trinh Do luong ky thudt

(Ti€p theo bang 2)
Kich thudc h
danh nghia
mm) o 3 a4l s 6| 78] 9 10|11 12] 1314|1516 |17
Trén | Dén Sai léch
va -
bflO um mm
gém
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
- 3
-08(-12 2| -3|-4]| -6 |-10]|-14| -25 40 | -60 | 0,1 |-0,14|-0,25| -0.4 | -0,6 | -1
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
3 6
-1 (-15]1-25| 4| -5 -8 [-12|-18| -30 | -48 | -75 | 0,12 |-0,18 | -0,3 |-0,48 |-0,75|-1,2
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
6 | 10
-1 |-1,5|-25| 4| -6|-9|-15|-22| -36 | -58 | 90 | 0,15 |-0,22(-0,36|-0,58| -0,9 |-1,5
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
10 | 18
120 -2 | -3 (-5 -8 |-11]|-18|-27| 43 =70 | -110 | 0,18 |-0,27|-0,43| -0,7 | -1,1 |-1,8
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
18 | 30
-151-250 4| -6 | -9 |-13|-21|-33| -52 | -84 |-130] 0,21 |-0,33|-0,52|-0,84| -1,3 |-2,1
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
30 | 50
1,525 -4 | -7 |-11|-16|-25|-39| -62 | -100 | -160 | 0,25 |-0,39 |-0,62 | -1 -1,6 |-2,5
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
50 | 80
2|13 -5]|-81]-13(-19|-30|-46| -74 |-120|-190 | 0,3 |-0,46|-0,74| -1,2 | -1,9 | -3
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
80 | 120
250 4| -6 |-10|-15|-22|-35|-54 | -87 | -140 | -220 | 0,35 | -0,54|-0,87 | -1,4 | -2,2 |-3,5
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
120 | 180
350 -5 -8 |-12|-18|-25|-40|-63 | -100 | -160 | -250 | 0,40 | -0,63| -1 -16 | 25| 4
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
180 | 250
45| -7 |-10|-14|-20|-29|-46|-72 | -115| -185 | -290 | 0,46 |-0,72 | -1,15|-1,85| -29 |-4,6
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
250 | 315
6 | -8 |-12|-16|-23|-32|-52|-81|-130 | -210 | -320 | 0,52 |-0,81 | -1,3 | -2,1 | -3,2 |-5,2
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
315 | 400
<719 | -13|-18 |-25|-36|-57|-89 | -140 | -230 | -360 | 0,57 |-0,89 | -1.4 | -2,3 | -3,6 |-5,7
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
400 | 500
8 [-10]-15|-20 | 27 | -40 | -63 | -97 | -155 | 250 | -400 | 0,63 | 0,97 |-1,55| 2.5 | 4 |-63

1) 1T41 + 1T48 khong dung cho cac kich thuée danh nghia nho hon hoac

banglum
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Gido trinh Do luong ky thudt

(Ti€p theo bang 2)

Kich thuéc
danh nghia Js k m n
(mm)

Trén | Dén
va
bao
gbm

3 4 6 10 | 45 | +6 | +8 | +12 | +7 | +8 | +10 | +14

5 6 9 13 8 +9 | +12 | +16 | +12 | +13 | +16 | +20
3 6 2 2.5 +4 +6

5 7 10 | 16 | 10 | +12 [ +15 | +21 | +14 | +16 | +19 | +25
6 10 0 +3 4,5 | £7,5
1 1 1 1 6 +6 | +6 | +6 | +10 | +10 | +10 | +10

6 9 12 | 19 | 12 | +15 | +18 | +25 | +17 | +20 | +23 | +30
10 | 18 | £2,5 +4 +5,5 19
1 1 1 1 7 +7 | +7 | +7 | +12 | +12 | +12 | +12

8 12 | 15 | 23 | 14 | +17 | 421 | 429 | 421 | 424 | +28 | +36
18 | 30 13 45 | £6,5 | £10,5
2 2 2 2 8 +8 | +8 | +8 | +15 | +15 | +15 | +15

9 13 | 18 | 27 | 16 | 420 | +25 | +34 | +24 | 428 | +33 | +42
30 | 50 | £3,5 | £5,5 8 | X125
2 2 2 2 9 +9 | 49 | 49 | +17 | +17 | +17 | +17

10 | 15 | 21 | 32 | 19 | 424 | +30 | +41 | 428 | +33 | +39 | +50
50 | 80 4 | 6,5 | £9,5 | %15
2 2 2 2 11 | +11 | +11 | +11 | 420 | 420 | 420 | +20

13 | 18 | 25 | 38 | 23 | 428 | 435 | +48 | +33 | +38 | +45 | +58
80 | 120 | 6 | 7,5 | %11 |£17,5
3 3 3 3 13 | +13 | +13 | +13 | +23 | 423 | +23 | +23

15 | 21 | 28 | 43 | 27 | 433 | +40 | +55 | +39 | +45 | +52 | +67
120 | 180 | +6 9 | £12,5| £20
3 3 3 3 15 | +15 | +15 | +15 | 427 | 427 | +27 | +27

18 | 24 | 33 | 50 | 31 | 437 | +46 | +63 | +45 | +51 | +60 | +77
180 | 250 | %7 +10 [ £14,5| £23
4 4 4 4 17 | +17 | +17 | +17 | +31 | +31 | +31 | +31

20 | 27 | 36 | 56 | 36 | 443 | +52 | +72 | 450 | +57 | +66 | +86
250 | 315 | +8 |XI11,5| £16 | +26
4 4 4 4 | 20 | +20 | +20 | 420 | +34 | +34 | +34 | +34

22 | 29 | 40 | 61 39 | +46 | +57 | +78 | +55 | +62 | +73 | +97
315 400 | £9 |£12,5| *18 |+28,5
4 4 4 4 21 | +21 | +21 | 421 | 437 | +37 | +37 | +37

25 | 32 | 45 | 68 | 43 | +50 | +63 | +86 | +60 | +67 | +80 |+103
400 | 500 | £10 | £13,5| £20 |£31.5
5 5 5 5 23 | 423 | 423 | 423 | +40 | +40 | +40 | +40
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Gido trinh Do luong ky thudt

(Tiép theo bang 2)
Kich thudc danh
nghia (mm) P r 5
Tren | Dénva 5 6 7 5 6 7 5 6 7
bao gom
i 3 +10 +12 +16 +14 +16 +20 +18 +20 +24
+6 +6 +6 +10 +10 +10 +14 +14 +14
3 6 +17 +20 +24 +20 +23 +27 +24 +27 +31
+12 +12 +12 +15 +15 +15 +19 +19 +19
6 10 +21 +24 +30 +25 +28 +34 +29 +32 +28
+15 +15 +15 +19 +19 +19 +23 +23 +23
10 13 +26 +29 +36 +31 +34 +41 +36 +39 +46
+18 +18 +18 +23 +23 +23 +28 +28 +28
18 30 +31 +35 +43 +37 +41 +49 +44 +48 +56
+22 +22 +22 +28 +28 +28 +35 +35 +35
30 50 +37 +42 +51 +45 +50 +59 +54 +59 +68
+26 +26 +26 +34 +34 +34 +43 +43 +43
50 65 +54 +60 +71 +66 +72 +83
+45 +51 +62 +41 +41 +41 +53 +53 +53
65 20 +32 +32 +32 +56 +62 +73 +72 +78 +89
+43 +43 +43 +59 +59 59
+66 +73 +86 +86 +93 +106
80 100 +52 +59 +72 +51 +51 +51 +71 +71 +71
+37 +37 +37 +69 +76 +89 +94 +101 +114
100 120 +54 +54 +54 +79 +79 +79
+81 +88 +103 +110 +117 +132
120 140 +63 +63 +63 +92 +92 +92
140 160 +61 +68 +83 +83 +90 +105 +118 +125 +140
+43 +43 +43 +65 +65 +65 +100 +100 +100
160 120 +86 +93 +108 +126 +133 +148
+68 +68 +68 +108 +108 +108
+97 +106 +123 +142 +151 +162
180 200 +77 +77 +77 +122 +122 +122
200 25 +70 +79 +96 +100 +109 +126 +150 +159 +176
+50 +50 +50 +80 +80 +80 +130 +130 +130
+104 +113 +130 +160 +169 +186
225 250 +84 +84 +84 +140 +140 +140
250 780 +117 +126 +146 +181 +190 +210
+79 +88 +108 +94 +94 +94 +158 +158 +158
280 315 +56 +56 +56 +121 +130 +150 +193 +202 +222
+98 +98 +98 +170 +170 +170
315 355 +133 +144 +165 +215 +226 +247
+87 +98 +119 +108 +108 +108 +190 +190 +190
355 400 +62 +62 +62 +139 +150 +171 +233 +244 +265
+114 +144 +114 +208 +208 +208
400 450 +153 +166 +198 +259 +272 +295
+95 +108 +131 +126 +126 +126 +232 +232 +232
450 500 +68 +68 +68 +159 +172 +195 +279 +292 +315
+132 +132 +132 +252 +252 +252
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Gido trinh Do luong ky thudt

Bdng 3. PO HO GIGI HAN CUA CAC LAP GHEP LONG CO KICH THUGC TU 1+500mm
(TCVN 2244-99 VA 2245-99)

Lap ghép trong hé 16 co ban
H7 H7 | H7 H7 | H7 | H8 | H8 | H8 | H8 | H8 | H8 | H8 | H8 | HY
el | | 8 | 7 T | T | g6 | h6 | d8 | a9 | 8 | €9 | £ | f9 | A7 | W8 | 49
Kich thuéc danh Lap ghép trong hé truc co ban
nghid, mm

E8 E8 F7 | F7 | F8 | G7 | H7 D8 D9 E8 E9 F8 | F9 | H8 | H8 | D9

" h6 | W1 | n71 | h6 | h6 | h6 | h6 | h8 | W8 | #8 | 8 | W7 | W8 | W7 | h8 | W9

Stnax
Do ha gidi han , um
S

Lén hon 6 55 56 62 43 37 | 44 29 24 84 98 69 83 50 71 37 44 | 112
dén 10 25 25 25 13 13 13 5 0 40 40 25 25 13 13 0 0 40
Lé‘r} hon 10 6332 70 77 52 45 54 35 29 104 | 120 | 86 | 102 | 61 86 45 54 | 136
dén 18 32 32 16 16 16 16 0 50 50 32 32 16 16 0 0 50
Lén hon 18 82 86 94 62 54 | 66 41 34 | 131 | 150 | 106 | 125 | 74 | 105 | 54 66 | 169
dén 30 40 40 40 20 20 | 20 7 0 65 65 40 40 20 20 0 0 65
L@ hon 30 100 | 105 11450 75 66 | 80 50 41 158 | 181 | 128 | 151 | 89 | 126 | 64 78 | 204
dén 50 50 50 25 25 25 9 0 80 80 50 50 25 25 0 0 80
Lén hon 50 120 | 125 | 136 90 79 | 95 59 49 | 192 | 220 | 152 | 180 | 106 | 150 | 76 92 | 248
dén 80 60 60 60 30 30 | 30 10 0 100 | 100 | 60 60 30 30 0 0 100
Lé6n hon 80 142 | 148 | 161 106 | 93 | 112 | 69 57 | 228 | 261 | 180 | 213 | 125 | 177 | 89 108 | 294
dén 120 72 72 72 36 36 | 36 12 0 120 | 120 | 72 72 36 36 0 0 120
Lén hon 120 dén 180 165 | 173 | 188 123 | 108 | 131 | 79 65 | 271 | 308 | 211 | 248 | 146 | 206 | 103 | 126 | 345
85 85 85 43 43 | 43 14 0 145 | 145 | 85 85 43 43 0 0 145
. . 192 | 201 | 218 142 | 125 | 151 | 90 75 | 314 | 357 | 244 | 287 | 168 | 237 | 118 400
Lon hon 180 dén 250 100 | 100 | 100 50 50 | 50 15 0 170 | 170 | 100 | 100 | 50 50 0 1440 170
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Bdng 4. O DOI GIGI HAN CUA CAC LAP GHEP CHAT CO KICH THUSC

TU 1 PEN 500MM

(TCVN 2244-99 VA 2245-99)

Lap ghép trong hé 16 co ban

HS | H6 [ H6 | H6 [ HT | HT | H1 | HI
n4 n4 rS §5 p6 r6 56 s7

Kich thuéc danh nghia, mm Lap ghep trong hé tryc co bin
Ns[pe [ | [P R[S

h4 h5 h6 h6 h6

Do ho gidi han Zmax , um
1 2 3 4 5 6 7 8 9
Lan hon 6 dén 10 oA B A s IR il Bl B
e HERHRERE
R RRERE
e AHERERE
e HEHEREE
e HHBERREEE
onmoas o | 3| |
e HHEEHERE
Lon hon 120 dén 140 399 ?é §é 16170 638 22 15127 15322
e HNRRHREEE
Lon hon 225 dén 250 ﬁ ;(1) 15054 i?(l) 749 13183 19649 19846
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Bdng 5. DO DOI GIGI HAN CUA CAC LAP GHEP TRUNG GIAN CO KICH THUSC TU 1+500mm
(TCVN 2244-99 VA 2245-99)

Lap ghép trong hé 16 co ban

HS | H5 | H6 | H6 | H6 | H6 | HT H7 | H1 | HT | H8 H8 | H8 | H8
k4 | m4 | j,5 | kS m5 nS | J,6 k6 | m6 | n6 | j,7 k7 | m7 n7
Kich thuéc danh Lap ghép trong hé truc co ban
nemt ks [ s Ko [ Mo | o 17 [ K1 [ w7 | w7 s8 | ks [ ms [ ins
ha | ha 5o | hs | ks n6 | h6 | h6 | h6 W | n1 | n1 | w7
Sm‘dx
Do ho gidi han , um
Smin

) B s [ 10] 3] 7 12116145 7 [10]15] 19 7 [ 11 ] 16] 21| 25
Lonhon6dén 10 |\ o " | 5| g | 3 | 1 |2195| -6 | 14| 9 | 5 | 20| 26| 211 16| -12
) - 6 | 12| 4 | 9 | 1520 55| 9 | 12 ] 18|23 9 | 13] 19 25 | 30
Lonhon10den I8 [ -1 1 s | o | 4 | 1 |235| 20| 17| 11| 6 | 36| 31| 26 | 20| -15
) - 8 | 14 | 45| 11 | 17 | 24 | 65| 10 | 15 | 21 | 28 | 10 | 16 | 23 | 29 | 36
Lonhon18dén30 [ - 1 | 75| 41| 5 | 2 |275] 23 | 19| 213 | 6 | 43 | 37 | 31 | 25 | 18
) ) 9 | 16 | 55| 13 | 20 | 28 | 8 | 12 | 18 | 25 | 33 | 12 | 19 | 27 | 34 | 42
Lonhon30dénS0 | o | 5 |15 4| 7 | 1 | 33| 28| 23| <16 | 8 | 51| 44 | 37 | 30 | 22
) ) 10 | 19 | 65| 15 | 24 | 33 |95 | 15 | 21 | 30 | 39 | 15 | 23 | 32 | 41 | 50
Lonhon50den80 | 1\ 1 5 | o5 47| 8 | 1 |395| 34 | 28 | 19 | ;10 | w61 | 53 | 44 | 35 | 26
) ) 13 | 23 | 75| 18 | 28 | 38 | 11 | 17 | 25 | 35 | 45 | 17 | 27 | 38 | 48 | 58
Lonhon80den 120 | o | 5 | 595 | 19| 9 | 1 | 46| 39 | 32| 22| 2| 71| 62 | 51| 41 | 31
) - 15 27 1 9 | 21 | 33 | 45 |125] 20 | 28 | 40 | 52 | 20 | 31 | 43 | 55 | 67
Lonhon 120 dén 180 | 1o | 3 | 34 | 0 | Jo | 2 |525| 45 | 37 | 25 | 213 | 83 | 71 | -60 | -48 | -36
) ) 18 | 31 | 10 | 24 | 37 | 51 |145] 23 | 33 | 46 | 60 | 23 | 36 | 50 | 63 | 77
Lonhon 180den 2501 (o 3 | 39 | 25 | ‘12 | 2 |605| 52 | 42 | 29 | 15 | 95 | 82 | 68 | 55 | -41

129




Gido trinh Do luong ky thudt

Phu luc 2
Bdng 6. KICH THUGC CG BAN CUA O LAN
Ki€u 6 lan d D B r

304 1304 20 52 15 2
305 1305 25 62 17 2
306 1306 30 72 19 2
307 1307 60307 35 80 21 2,5
308 1308 60308 40 90 23 2,5
309 1309 60309 45 100 25 2,5
310 1310 60310 50 110 27 3
311 1311 60311 55 120 29 3
312 1312 60312 60 130 31 3,5
313 1313 60313 65 140 33 3,5
314 1314 60314 70 150 35 3,5
315 1315 60315 75 160 37 3,5
316 1316 80 170 39 3,5
317 1317 85 180 41 4
318 1318 90 190 43 4
319 1319 95 200 45 4
320 1320 100 215 47 4

Chii thich: Céc kich thuéc d, D, B, r ctia 6 lan kiéu 36000, 46000, 80000, 66000, 42000,

32000, 12000, 2000, 116000, 176000, 92000, 1020000 ciing tra theo bang nay theo ba s6 sau

cung tuong dng.

Vidu 61an 92311 ¢6 d = 55mm, D = 120 mm, B =29 mm, r = 3 mm.
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Bdng 7. KICH THUGC CO BAN CUA THEN HOA RANG CHUNHAT

dl a f
ZxdxD b Kich thuéc | Sailech ;Ok: Ezlgl
Khong nho hon danh nghia | gi6i l.lan
Loai trung
6x13x16 35 12,0 - 0,3 0,2 0,2
6x16x20 4,0 14,5 - 0,3 0,2 0,2
6x18x22 5,0 16,7 - 0,3 0,2 0,2
6 x21 %25 5,0 19,5 - 0,3 0,2 0,2
6x23x28 6,0 21,3 1.95 0,3 0,2 0,2
6x26x32 6,0 234 1.34 0,4 0,2 0,3
6x 28 x34 7,0 25,9 1.65 0.4 0,2 0,3
8 x32x38 6,0 29.4 1.70 0,4 0,2 0,3
8 X 36x42 7,0 33,5 - 0.4 0,2 0,3
8 x 42 x 48 8,0 39,5 1.62 0,4 0,2 0,3
8 X 46 x 54 9,0 42,7 2.57 0,5 0,3 0,5
8 x 52 x 60 10,0 48,7 - 0,5 0,3 0,5
8 X 56 X 65 12,0 52,2 244 0,5 0,3 0,5
8x62x70 12,0 57,8 2.50 0,5 0,3 0,5
10 x 72 x 82 12,0 67.4 2.40 0,5 0,3 0,5
10 x82x92 12,0 77,1 0,5 0,3 0,5
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Bdng 8. LAP GHEP THEO DUONG KINH PINH TAM d

SAI LECH CO BAN CUA TRUC

Mién dung
sai ctia 16 )
e f g h Js n
H6 Ho 16
g5 5
H7 | HT " H1 | HTHT | HTHT H1
e8 f7 g6 h6 W1 | j. 6.7 n6
H8 H_S[H_S}
e8| €9
Bdng 9. LAP GHEP THEO CHIEU RONG b (KHI PINH TAM THEO d)
Mié A 2 R
ding wai SAI LECH CO BAN CUA TRUC
cua 16 d e f g h Js k
F8 8 [ 8 F8 [ F8 [ F8 | F8
F8 d8 17 18 h1 h8 o | .7
HS | HS [[H8]| HS
HY n7 h8 ||l j.7
Do | 22| Do | D9 | D9 | D9 oo [ b [ pof D9
d9 e8 | f7 | f8 | f9 h8 h9 7| k7
D10
D10 —
d9
10 F10 | F10 | F10 | F10 | F10 F10 | F10 | F10 | F10 | F10
d9 e | f7 | 8| 19 h7 h8 o | j7 | k7
J,10
110 | 410
Bdng 10. LAP GHEP THEO DUONG KINH DINH TAM D
A 4 N
Mién dung SAI LECH CO BAN CUA TRUC
sai cia 16 :
e f g h Js n
- HT HT H7 HT HT
f7 g6 h6 j.6 n6
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H8

s
hl

Bdng 11. LAP GHEP THEO CHIEU RONG b (KHI PINH TAM THEO D)

SAI LECH CO BAN CUA TRUC

Mién dung
sai cua 16 d o £ g h i
F8 F38 F8 F8 F8 F8 F8
s {E} 8 17 /8 T h8 7
D9 D9 D9 D9 D9
D> d9 8 17 h8 I
F10 F10 F10
F10 Y F Y
J.10
J.10 710
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MUC LUC
TRANG
LOT NOL GAU.......ooiiiiiiiee e 1
BAIMO PAU.........oooooiiooeoeeeeooeeeeeeeeceeeeeeeeeeeeeee oo 2
PHAN THU NHAT
DUNG SAI LAP GHEP

Chuong I: CAC KHAI NIEM CO BAN VE DUNG SAI LAP GHEP
1.1/ Khéi niém v€ sai s6 ché tao - sai s6 do ludng cdc chi tiét may...3

1.2/ Kh4i niém vé tinh doi 14n trong ché tao may ....... 4
1.3/ Quy dinh dung sai va tiéu chun ho4 .6
1.4/ Khai niém vé kich thudc, sai 1éch giGi han va dung sai 7
1.5/ Lap ghép va céc loai lap ghép. 10

1.6/ Biéu dién bang so d6 su phan b6 mién dung sai 1ap ghép. 14
Chuwong 2: HE THONG DUNG SAI LAP GHEP BE MAT TRON

2.1/ Khdi niém vé hé théng dung sai 1ap ghép. 19
2.2/ Noi dung Hé thong dung sai lap ghép.. 19
2.3/ Ki hiéu sai léch va lap ghép trén ban ve. 25
2.4/ Chon kiéu l4p tiéu chuén cho méi ghép khi thiét ké. 27
Chuong 3: SAI LECH HINH DANG, VI TRi - NHAM BE MAT
3.1/ Sai léch va dung sai hinh dang 31
3.2/ Sai léch va dung sai vi tri cdc bé mat. 35
3.3/ Ghi ky hiéu sai léch, dung sai hinh ddng va vi tri bé mat trén
ban Vv&... 38
3.4/ X4c ding dung sai hinh dang va vi tri bé mat... 40
3.5/ Nham bé mat 41
Chuong 4: DUNG SAI CAC CHI TIET DIEN HINH
4.1/ Dung sai lap ghép ren hé mét.. 48
4.2/ Dung sai lap ghép cua cac chi tiét 1ap véi 6 lan. 53
4.3/ Dung sai lap ghép then 60
4.4/ Dung sai lap ghép then hoa.. 62
4.5/ Dung sai truyén donh banh rang. .69
Chuong 5: CHUOI KICH THUGC
5.1/ Cac khai niém co ban. 80
5.2/ Giai chuéi kich thude. 82
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PHAN THU HAI:
PO LUONG KY THUAT
Chuong 6: CO SO PO LUONG KY THUAT
6.1/ Khéi niem vé do ludng k§ thuat 87
6.1/ Khai niém vé do luong ky thuat.. 88
Chuong 7: MOT SO DUNG CU PO PHO BIEN TRONG CO KHi
7.1/ Thuéc khong ¢6 du xich. 91
7.2/ Dung cu do kiéu thudc cap.. 91
7.3/ Dung cu do kiém pan me.. 96
7.4/ Can mau. 103
7.5/ Thude do ¢6 mat s6 - dong ho so. 106
7.6/ Ca lip. 108
Phu luc 1:. 113
Phu luc 2:.. 127
Muc luc:.. 131
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