Phan |I.
Dung sai ky thuat

Tac gia: Nguyén Hiru That



Chwong 1 )
CAC KHAI NIEM CO BAN VE DUNG SAI LAP GHEP

1. Khéi niém vé sai s ché tao — sai s6 do luong:
Khi gia cong, khong thé dam bao chi tiét co cac

thdng s6 hinh hoc va cac théng sb khac chinh xac
duoc.

Nguyén nhan: + Sai sé trong gia céng
+ Sai so trong do luong
2. Doi 1an chire nang:
Tinh @bi Ian cta loai chi tiét 1a kha nang thay thé

cho nhau, khong can Iwa chon va siva chira gi thém ma
van dam bao chét liong sén pham da qui dinh.

Do6i 1an hoan toan va doéi 1an khéng hoan toan

Céc chi tiét c6 tinh dbéi 14n phai gibng nhau vé
hinh dang, kich thudéc, hoac chi duoc khac nhau trong
mot pham vi cho phep Pham vi cho phép do duwoc goi

la dung sai. Vay yéu té quyét dinh dén tinh dbi Ian la
dung sali.



2. Doi lan chire nang(tt)

Y nghia ctia dbi 14n chirc ndng:
- Trong san xuét

- Trong stra chira

- Vé maét céng nghé



3. KHAI NIEM VE KICH THUOC, SAI LECH CO BAN VA
DUNG SAI

a. Kich thwéc
- Kich thwéc 1a gid tri bang sd cua dai
lwong do chiéu dai (dwdng kinh, chiéu
dai,...) theo don vi do dwoc chon.

- Trong cdng nghé ché tao co khi, don vi
do thwong dung la milimet va qui woc

~

khéng ghi chr “mm?” trén ban vé.



b. Kich thwdc danh nghia

- Kich thwdc danh nghta la kich thwéoc duoc xac
dinh bang tinh toan dwa vao chuirc nang chi tlet
sau do quy tron (vé phla I&n 18n) v&i chi so gan
nhat cda kich thuwédc cod trong bang tiéu chuan.
Kich thwédc danh nghia dung dé xac dinh céac kich
thwdc gidi han va tinh sai Iéch.

- Kich thwéc danh nghta cua chi tiét 16 ki hiéu 1a
D,, chi tiét truc ki hiéu la dy.
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a) Truc b) Lo
Hinh 1.1



c. Kich thwérc thuc

- Kich thwéc thwe la kich thwdc nhan dwoc
tir két qua do voi sai s6 cho phép.

Vi du: ‘
khi do kich thwéc chi tiét truc bang panme ¢
gia tri vach chia la 0,01 mm, két qua do nhan
dwoc la 24,98mm, thi kich thwde thwe cua chi
tiet truc la 24,98mm vo&i sai s6 cho phép la +
0,01mm.

- Kich thwéc thwe cda chi tiét 16 ki hiéu 1a D,
chi tiét truc ki hiéu la d;.




d. Kich thworc gioi han:

« Dmax, dmax: kich thuéce gidi han Ién nhét caa 16
va truc.

« D... d._.:kich thudc giéi han nhé nhat cua 16 va
truc.

- Chi tiét dat yéu cau khi kich thuéc thuc thda
man diéu kién sau:

Dmin < Dt—< Dmax
dmin <d —<dmax



. Sai léch gioi han:
Sai léch gidi han la sai léch cua cac kich thudc gidi

han so v@i kich thwéc danh nghia. Sai Iéch gioi han

gom sai l&ch gi®i han trén (es, ES) va sai léch gi¢i han

duoi (el El).

Chitiettruc: es =d,,—dy; el =dg,—dy

Chitiét16: ES=D,, —Dy; El =D, — Dy
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Chy y: Tuy theo gia tri cua kich thuoc gioi han va kich

therée danh nghia ma sai 1éch ¢6 thé am, duong hodc
béng khéng.

Vidu: D7, d5. Vidu: 050453



4. Dung sai kich thworc:

La pham vi cho phép cua sai sb vé kich thwéc

Vay dung sai la hiéu gilra kich thwdce gidi han lon nhat voi
kich thwéce gidi han nhé nhat, Ki hiéu: T

. Chitiétlé: T,=D,,, — D, = ES —El

e Chitiéttruc: Ty=d. . -d . =es—ei

max

Chua y: T ludn luén dwong. Tri s6 dung sai Ién thi dé
chinh xac cua chi tiét thap va nguworc lai.



5. Lap ghép va cac loai lap ghép
5.1. Khai niém lap ghép:

Z
! [
O | @ /
Hinh 1.3: 1-Lo Hinh 1.4: 1- Ranh truot
2- Truc 2- Con trugt

Cac bé mat 1ap ghép dwoc chia l1am hai loai: bé
mat bao (chi tiét 1 trén hinh 1.3) va bé mat bj bao
(chi tiét 2 hinh 1.3). Mdi 1ap ghép bao gi® ciing cé
chung mét kich thwéec danh nghia cho ca chi tiét
va goi la kich thwdc danh nghia cta lap ghép
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« Céac moi ghép trong ché tao may duoc phén thanh:

- Lap ghép bé mat tron:
+ Lap ghép tru tron: bé mat 1ap ghép 1a bé mat tru tron.
+ Lap ghép phang: bé mat 1ap ghép la bé mat phang.

- Lap ghép ren.

- Lap ghép truyén ddng banh rang.
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5.2. Phéan loai lap ghép tru tron.

a. Nhom Iap 18ng:

Kich thuwdc lap ghép cla 16 I&n hon truc

Smr

AN

 max

s o
i

D'I".'l

D.‘I‘Hl‘

DN

Hinh 1.5 - Nhom lap ghép long

6 hékihitulad: 5=D-d
D3 h& 1én nhit:

S = Dimze — Goin = ES — e
D% h& nhé nhat:

Smin = Lynin — Chnar = BL — £5.
B hé trung binh: |

-2

Dung sal d8 ho: Ts = Spar — Span = To + Ta
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b. Nhém lap chat:

Hﬂiﬂ'

NN

{ir frriirn)

S

Dé ddiki hifulaM: N=d-D
Bié d8i 1én nhit:

e = dnae — Dy, = £5 - EL
Bi& d81 nhd nhat:

Myuin = e — Diae = &1 - ES
B dét trung binh:

Dung sat 49 451 Ty = Nuawe — Mo = 1o + Ta

]
-
F

Il.lr.'l'l.'ll

- Nhom lip ghép chat
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c. Nhém lap trung gian:

Lap ghép trung gian Ia loai lap ghép qua dé giira
lap ghép c6 dé hé va lap ghép co6 dé déi. Trong
lap ghép nay tuy theo kich thwéc cuaa chi tiét 16
va chi tiét truc (kich thwéc thuc té trong pham vi
dung sai) ma lap ghép c6 dé hé hodc lap ghép

cO do doi Ninax
I J
|
S max
i T T e — =
R LR RS
v NN,
| RN NS 2 i
A l i !
/ !
bt II e
E I| 'E:-u E
= ! — B -
< A = = h
72
)
A
¥ %{/f | | Y
N e e
IR
MM
AR,

14
Hinh 1.7 - Nhom lap ghép trung gian.



- Méu lip chi tiet 15 cé kich thude gid
han lén nh{ﬁ:t vt chi tigt truc cé kich thurdc gién
han nhé nhat thi lap ghép céd d6 hé 1én nhat:

S = :m_dm:ES_Ei

- Néu ldp chi tigt 15 cé kich thuwdc gidi han nhd nhat véi chi tigt truc cd kich thudc gidi
han 1én nhit thi lip ghn:p cd 45 d81 1én nhat:

= dnax — Dimin = &5 — EI
Dung sai cua lﬁp ghép trung gian la dung sai 46 hd hodc dung sai trung gian:
Te=Th=Npuxt+Smx=1p + T4
Meu lip ghép cé 48 hé 1dn nhit 1én hon 4% da1 1én nhéat thi lip ghép cé 48 hé trung binh:
Néu lip ghép cé d6 dbi 16n nhat 1én hon d3 hd 1én nhit thi lip ghép cé 48 hd trung binh:
S, = - -EHM
D& h::':: trung binh hodc d% d81 trung binh trong cac lip ghép dat dwoc khi cac kich thedc
cua cic chi tigt duoc ché tao theo cic tri 56 trung binh cia dung sai cua ching
I*T‘, — Ht;w: ésw

15



6. Hé thong lap ghép
a.Lap theo hé thong 16

Trong hé thong 16, 16 la chi

% tiet co s& nén con goi la hé
| 16 co S0

~ @ Chi tiét 16 co s& ki hiéu la H
4 vaEl=0nénD_,,=D,ES=
Hinh 1.6 TD

b. Lap theo hé théng truc
P y Jgm - Trong hé thong truc, truc Ila
‘ chi tiét co so’ nén con goi la
e Y 9

T T . -

RN #J;;ff;mm

hé truc co so.

) | Chi tiét truc co s& ki hiéu Ia
@ JJ hvaes=0nén d . =d,ei

Y A T

NN

‘ dmax =d

16



7.S0 PO LAP GHEP

Cach vé so do:

1.

W N

Vé hé truc toa do vubéng goc, trong 4do: ‘
Truc tung: biéu thj gia tri cda sai léch gi&i han tinh bang
um.

Truc hoanh: biéu thi vi tri dujc‘)’ng k‘hc“)ng.

Sai léch gidi han dwoc bo tri vé hai phia cua dwdng
khéng: sai Iéch dwong & phia trén, sai léch am & phia
dwol.

Biéu dién mién dung sai cla truc hodc 16 co’ s&.

Biéu dién pham vi dung sai cla 16 hoac truc.

A
Amh ad

Nrmdrx

B
$

Nma x

X

T

Nrnax

Smax

NN A mirn

- Td - 9

B i/ SO Vi
:; Td 3
g < §

Nmayx

/]

Smat

Smax




Vi dy: So d6 phan b6 mién dung sai ctia lap ghép c6 d = D = 40mm. Sai léch
oi6i han cua kich thude 16 1a: ES = +25um ; EI = 0. Sai léch gidi han cta kich
thude truc 1a: es = - 25um ; ei = -50 um duge biéu dién nhw hinh v& 1.8.

um
A

Duong "khong”

D=d=40

.

$a

S &

'--'
T
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Bai tap:

Cho lap ghép trong dé kich thude danh nghia @82mm. Sai léch gi6i han
cua 16 ES = 35um . EI = 0.Sai léch gii han cua truc es = 45um , ei = 23 um.

Yéu cau:

Vé so do phan b6 mién dung sai va tinh: kich thude, dung sai, do ho, do
do1 gi61 han.

- Tinh kich thudce gi61 han

D_.=D+ES

= 82mm + 0,035 = 82,035mm
D_. =D+EI

= 82mm + 0= 82mm
d__=d+es

= 82mm + 0,045 = 8§2,045mm
d. =d+el

min

19



— 82mm + 0,023 = 82.023mm

N

D=d=8

20



- Tinh dung sai

T, =ES — EI

= 35um — 0 = 35um
T,=es—ei

= 45um - 23um = 221um
Ins=Tp + 1

= 35um + 22um = 5/um
- Tinh d6 ho , déi gidi han
Spx = Do - d, = 82,035mm — 82,023 mm = 0,012 mm

max max

N__=d_ -D_ =82,045mm — 82,000 mm = 0,045 mm

max max
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Chwong 2. HE THONG DUNG SAl
LAP GHEP BE MAT TRON

Muc dich: ‘ ‘
- Gid¢i thiéu nhirng quy dinh vé DSLG bé mat tron
theo TCVN
- Hwéng dan st dung cac bang dung sai

Yéu cau: ’

- Nam nhirng ndi dung co ban cua hé thong
DSLG bé mat tron theo TCVN ‘

- Hieu duwoc y nghiac cac ky hiéu vé DSLG trén
ban vé

- St dung thanh thao bang dung sai

22



|. Khai niém vé HTDSLG

+ Hé thong dung sai lap ghép la tap hop cac qui
dinh vé dung sai lap ghép va dwoc thanh 1ap
theo mot quy luat nhat dinh.

« Ké tr ngay 1-1-1979 nha nwéc ta ban hanh bd
tiéu chuan méi vé dung sai va lap ghép TCVN
2244 -77 va 2245-77 dwa trén co s& cac tiéu
chuan SEV va cac kién nghi cia I1ISO va gan day
da stra thanh TCVN 2244-99 va TCVN 2245 —
99 cho sat v&i hé thong tiéu chuan 1SO.
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2. Cac van dé co ban cla hé thong dung sai
lap ghép theo TCVN

a. Hé co’ ban

Bao gom hai hé co ban & hé thong 16 va hé
thong truc.

b. Cap chinh xac

TCVN 2244-99 quy dinh 20 cap chinh xac
theo th& tw do chinh xac gidm dan va ki
hiéu ITO1, ITO, IT1, IT2,..., IT18.

24



c.Don vi dung sai |

- Pon vi dung sai dung dé tinh tri sé6 dung sai va phan chia cap
chinh xac. Déi véi cac cap chinh xac tir 5 dén 18 thi:

i =0,453D +0,001D

doi véi khoang kich thwéce tir 1 + 500 mm.
1=0,004D + 2,1 khoang kich thudc tir 16n hon 500 dén 3150mm.
O day D tinh theo mm; i tinh theo um

, D,, D, la cac kich thwéc bién cua khoang kich

thwaoce.
- Tr1 s6 dung sai:
T=a.
CcCX 5 6 7 8 9 10 | 11 12 13 14 |15 16 17 18
a 7 10 |16 |25 |40 |64 | 100 | 160 [ 250 | 400 | 640 [ 100 | 1600 2500

25




d. Cac day sai léch co’ ban.

e

Sai fich dm | Saf lgch duong

Sai léch am | Sai léch dirong

=]
Kich thide danh nghia

fhrimge khdng

]

Kich thude danh nghia

26



* LA co’ ban va truc co ban

L L=

Lem um
P i
T ,
A A
p
N D
\ T,
MM S
. — .--"'?/-d I - ?/_ﬂ
v T’ .
I %
o) }'/ A Long Chat Trung gian
Long Cht Trung gian o
L§ co ban dwoc ky hiéu Truc co ban dwoc ky hiéu bang
bang chir H (EI = 0). chir h (es = 0).

Chu y: Ngudoi ta hay chon I8p theo hé théng 16
27



3. Ky hiéu sai léch trén ban vé

Do6i véi ban vé chi tiét
a/ Ghi theo ky hiéu qui woc cua mién dung sai.
Vi du: L6 &40 H7 hoac truc 40f7

Co nghia: - Dy =18 mm - dyy = 40 mm
- H7 la mién dung sai cua 16 - £7 1a mién dung sai cua
truc
Trong do H — sai léch co ban f — sai léch co ban
7 — cap chinh xac 7 — cap chinh xac

b/ Ghi theo tri 50 sai léch gidi han.
Vidu: Truc D400

—0,030
Co nghia la: dy = 40 mm
es =-0,025mm ; e1 = - 0,050 mm

Lé ®4D+ﬂ.|}25 | I
C6 nghia la: Dy = 40 mm o417 V/ m;;m
ES=+0,025mm:;EI=0 | ﬂ i
¢/ Cdch ghi két hop hai cdch ghi o trén 040988 o40"""
SLGH duoc ghi ¢ trong ngoac don bén phai 2407(90%) G40HT(*0025)

, (—0,025) e
Vi dllf - TILI(‘ 40 f?‘ 0.050 Hinh 2.6 - Ghi sai léch gi6i han trén ban vé chi tiét
L

A



Doi véi ban vé lap

B A T
L=

al/ Ghi theo ki hiéu mién dung sai

KT danh nghia _Mié:ll ds 16
Mién ds truc

Vi du: @602

8
Kich thude danh nghia Dy = d, = 60 mm

Mién dung sai cia lo: H7 v6i | H la SLCB
71acap CX
Mién dung sai cta truc: e8 v6i | e la SLCB
8 lacdp CX

b/ Ghi theo gid tri sai léch gioi han

+0,030
- 0,060
~0,106 |
Kich thude danh nghia Dy = dy = 60 mm
Sai léch gi6i han cua 16 ES = 0,030 mmm , EI=0
Sai léch gidi han cua truc es = - 0,060 mm; e1

¢/ Cdch ghi két hop 2 cdch trén.

Vidu: 260

I

Vi du: @607 | 0030
el | —0.,060
| —0,106 |
L e60|aa) _ﬁ
=089 /
usﬂfé(%.?)
{0839

Hinh 2.7 - Ghi sai léch gi6i han trén ban vé lap

=-0,106

29



Vi du 1: Xéc dinh tri s6 dung sai cho mét chi
tiet cé kich thwdc danh nghia 35mm, cap
chinh xac IT8.

Tra bang ta ng vo&i khoang kich thwérc
danh nghia 30 - 50 va c6t cap chinh xac
IT8 ta dworc tri s6 dung sai la 39um.

30



Vi du 2: Cho mdi ghép 50H7/r6

- Tra bang tim sai lIéch gi&i han cua truc va
0.

- Tinh kich thwé&c gidi han va dung sai cua

truc va 10.

- Tinh trj s gIO’I han do h& hoac do doi va
dung sai cla lap ghép.

- V& so do lap ghép.
Giai:

31



Chwong 3.
Sai lIéch hinh dang, vi tri, nham bé mat

Muc dl’ch

Cung cap kién thirc vé sai léch hinh dang,
vi tri va nham bé mat cua chi tiét gia cong

Yéu cau:

-Nam virng cac dang sai léch hinh dang,
vi tri bé mat

-Hiéu ban chat ctia nham bé mat

32



1. Sai léch hinh dang:
a. Sai léch hinh dang bé méat phang:

mat phang

T Lz o Vi du

S

Y : -

)4 AT T A £7]0,005
( 7 L t

l bé mat thue

<

"\
k!
\
A\
0+ 0,02
e E—

duong thang dp
| -
: P
! . profin thuc
<] / ! 0
_: , u _ —— - | 9®20-0.04

9011 |




b. Sai Iéch hinh dang bé mat tru:
Pac trwng theo phwong ngang

profin thuc
/’ o profin thu
rofin 4
D6 tron prOTAr
profin thuc L
/ profin dp

1
.%' ; Pé méo canh
I'n,u. W ,."I m
|
N A ' d -d

\ pro fin dp A S max min

d min oV 2

D6 6van 34




Pac trweng theo phwong doc:

profin dp

\/ profin thuc

Khi phan tich theo mat cat doc ngwoi ta dwa ra cac sai léch thanh phan:

d min

d
d
d max
|
|
dd min
d max

35




2. Sai léch va dung sai vi tri bé mat

/

~ d
4
}’/
rd

| 7

)___ _/;;

S ;___

+

-

s ’
per ——

[a]

Sai |[éch do song song cua mp

A=0-b

dirdmg tim yéu
14 khao sdr

I,
/

.'l; =] l

!

Sai léch vé dd ddng tam

duomg tam chudn

@ 0.03 B

i

et
&

.

I

=]

1

véu t6 khdo sdt

— N

Sai léch dd vudng géc cua mp
mf déi xifng ctia

mf déi xing chudn

L

Sai léch vé

#70| xirng

N\E_
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Sai léch va dung sai vi tri bé mat(tt)

Sai léch do dao mat dau Sai léch d6 dao hwdng kinh

I —

A B 37




Cach ky hiéu trén ban veé

IL.oai sai léch

Tén sai léch

Dau hi¢éu

Sai léch hinh dang

Sai léech do phing

L/

Sai léech do thang

Sai léch do uu

&

Sai léch do tron

Sai léch profin mit cat doc truc

Sai1 léech vi tri
bé& mart

Sai léch do song song

Va

Sai léch do vuodng goéc

Sai léch do dong truc

Sai léch do doi1 ximg

Sai léech do dao mar dau

Sai léch do dao huwdng ram

\\|‘|©|—




Ky hiéu Yéu cau k¥ thuat
-Dung sai d6 phang cta bé mat la
| | 0.05mm
-Dung sai do thang la 0.1 mm trén
—0.1] | toan bd chiéu dai
| &' |0,01
(O]0,03

| :

) - Dung sai do6 tru bé mat 1a 0,01 mm

) ol .

? - - - Dung sai doé tron 1a 0,03 mm
B //]0.L7100]4]
~ - Dung sai do song song cuia bé mat B

so voi bé mar A 1a 0,1 mm trén chiéu
dai 100 mm

- Dung sai do vuong goc vua mit C so
vol A la 0.1 mm
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- Dung sai do dao mat B so voi dudng
tam mat A 1a 0,04 mm

A[0,01]AB
- Dung sai do ddo huéng kinh cua bé
~ ~ mat la 0,01 mm so voi duong tam 2
mat AvaB

40



3. Nham bé mat

- Nhap nhd cé do cao h1 thudc vé do khéng phang ciia bé mat.
- Nhap nhd c6 dd cao h2 thudc vé dé song bé mat.

- Nhap nhé cé dé cao h3 thudc vé dd nham bé mat.

Nguwdi ta coi nhirng nhap
nhé ndo ma tong ti sb
gilra buwdéc song S va
chiéu cao nhap nhd H:
S/H< 50 thi thudc vé dd
nhdm bé mat. Vay nham
l& mlc d0 cao thap cla
cac nhap nhd xét trong
mot pham vi hep cla bé
.\/ | mat gia cong
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a. Chi tiéu danh gid nham bé mat
Sai léch trung binh s6 hoc cla profile Ra: 1a tri s6 trung
binh s6 hoc tuyét dm cua profile trong gi®i han chiéu

dai chuan.
Ra= 2 2l

Chiéu cao nhap nhd trung binh theo 10 diém Rz; Ia chiéu
cao trung binh cua 5 khoang cach tr 5 dinh cao nhat
dén 5 dinh thap nhat trong gi&i han chiéu dai chuan.

:—[Z‘ i +Z‘vai‘]

si S 5

by re—————— .

a7< m /,J Tl

/3| [
ﬁmﬂiﬁ? \f ) 42
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Ghi ky hiéu théng s6 nham trén ban vé

e .J’#’;";";-’I;.J’f,-’;’f FELEEilriidsy

(o) (k) (C)

a. Kv¥ hiéu nham khong chi ré phuwong phap gia cong
b, Ky hiéu nham chi ré phwrong phap gia cong bang car got
c. Ky hiéu nhdam chi ré6 phrrong phédp gia cong khéng phoi

43



Ghi kv hiéu théng sé nham trén ban vé(tt)

c

|

)

S

1 3 -

)

|
= 4 - r

SIS S

- Vi tri 1: Ghi théong s6 R, ,R, néu ghi théng s6 R, thi khong can ghi ki

hiéu thong s6
1,29 2,0 Rz10 :

- Vitri 2: Nguyén cong gia cong lan cubi

cao danh bong

0,3c 0,01 :

- Vi tri 3: Ghi chiéu dai chuin khic véi qui dinh trong ing trong tiéu
chuan TCVN 2511 - 95
- Vi tri 4: Huéng méap mo bé mat
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Mot SO vi i du

AL

T

77

(\/)

gy,

AR




Mét so6 vi du (tt)

Ejﬁi

T P

T
Ry
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Chwong 4.
DUNG SAI KICH THU'OC VA LAP GHEP CAC
MOI GHEP THONG DUNG

Muc digh: ‘ ,

Cung cap nhirng quy dinh vé dung sai lap ghép cac chi
tiet dien hinh lam co s& lwa chon cac chi tiét dien hinh
phu hop yéu cau

Yéu cau: ‘ ,
-Nam virng cac quy dinh cua TCVN vé dung sai lap
ghep cac chi tiet dien hinh ,

-Hiéu ky hiéu 1ap ghép cac chi tiét dién hinh trén ban
vé
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1. DUNG SAI LAP GHEP REN
a. Dung sai ren hé mét

Cac thong sé:
d - duvong kinh ngoai cua ren ngoai (buloéng)
D - duwong kinh ngoai cua ren trong (dai 6c)
d, - dwong kinh trung binh cta ren ngoai
D, - duong kinh trung binh cua ren trong
d, - dwong kinh trong cua ren ngoai
D, - duong kinh trong ctia ren ngoai
P - burde ren
o- goc profin ren (o = 60° vo1 ren hé mét, o = 55°vo1 ren hé Anh)
H - chiéu cao cua profin goc
H, - chiéu cao lam viéc cua profin ren

P
H
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b. Dung sai kich thwéc ren

Anh hwo’ng t&i tinh 1ap 1an cla ren khong chi ¢co
sai sO kich thwéc duwdng kinh ma con ca sai sO
bwdc va goc profile. Anh hwo’ng cla sai sO
bwéec va goc profile ren co thé dworc tinh bang
lwong boi thwérng dwdrng kinh cho:

« Sai s budec ren: fp = APn.cotgo/2 = 1,732APn
« Sai sO nra goc profile ren: fo. = 0,36P. Aa/2

« APn - sai s0 tich Iy n bwéc ren, um.

* Aa/2 — sai sO nlra goc profile ren, phut.
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b. Dung sai kich thwéc ren(tt)

Puwdng kinh trung binh ¢cé tinh dén sai s6
bwoc va profin ren la dwong kinh trung
binh biéu kién

d, =d,, +1, +1,d01 Vo1 ren vit |:
D, =D, —(f, +1,) do1 v ren dai 6c

oy Doy, 1a durong kinh trung binh thue.
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c. Lap ghép ren hé Mét

Lap ghép ren hé mét cling cd ché dd lap
1dng, chat, trung gian. Trong phan nay, ta
chi nghién ctu I13p ren 1dng nhw: kep chat
va truyén luc
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Vi du

- Trén ban vé lap

Trén ban vé lap. ky hiéu lip ghép duoc ghi dudi dang phan s6 sau ky

"o & TH - - - ) - o = #
hiéu ren. Vi du: M12 x1- —— . Ky hiéu lan lvot la: ren hé mét duong kinh

Tg6g
d =12mm budc ren p =1. Mién dung sai duong kinh trung binh D, va duong
kinh trong D, déu la 7H. Mién dung sai duong kinh trung binh d, 1a 7g,
duong kinh ngoai d 1a 6g.

- Trén ban vé chi tiét:

M12 x1- 7H do1 vol ren dai oc.
MI12 x1- 7gbg do1 voi ren vit.
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d. Dung sai ren hinh thang:

Ren hinh thang dung dé truyén chuyén ddng tinh
tien nhw vit me, ban xe dao trong may cong
Cu..

Ki hleu I&p ghép ren hinh thang tuong tw nhw ren
hé met:

Tr20x4(P2)-8H/8¢c

Tr20x4(P2): ren hinh thang co dwong kinh danh
nghia 20mm, budc xoan cua ren 4mm, buwdc
ren (P) la 2mm.8H/8c: ki hiéu lap ghep v&i mién
dung sai ren trong la 8H, ren ngoai la 8c.

~ Gk

Néu ren xoan trai thi thém ch “LH” va sau ki hiéu
ren: Tr20x4(P2)LH-8H/8e
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2 .DUNG SAI VA LAP GHEP O LAN
a. Cau tao 6 lan

VOLg ngoial

_-con lan

vone cach

vong trong

b Phén |Oal Huﬂ14.3—Cﬁutaoél

g b \'.":; [ ~
1 ?:N‘E: _Fﬂ:;:
2222 A
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c. Cap chinh xac 6 lan:

- C6 5 cap chinh xac, ki hiéu 1a PO, P6, P5, P4, P2 (cho
phép dung ki hiéu 0, 6, 5, 4, 2).

- Muc chinh xac tdng dan tlr 0 dén 2, tuy theo yéu cau vé
do chinh xac, dac biet la do chinh xac quay va toc do
vong cua bd phan may Iap 6 1an ma st cac cap chinh
xac khac nhau. Trong ché tao may thwéng dung cap
chinh xac 0, 6.

- Cap chinh xac ché tao thwdng dwoc ghi cung vai s6
hiéu clta 6

VD: -0 6-205: CCXla6, 6205
-0 305:CCXlao0, 6305
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d. Pac tinh lap 6 lan
- Vong ngoai lap theo hé thong truc
- \Vong trong 1ap theo hé thong 16

@l160H7
Than hop 7 —
2 % 1 orsims |
. /\ 079 %e
- ]
.- EX/ @ 75K6
SR ,“— | .
% Truc
= 7R | g
4 @ |---_---'ﬁ/_é'.’/;J
M7
\Q ) @160 i
2 Vi du ky hiéu 6 I&n trén
ban vé ”

Hinh 4.4 - Lap ghép 6 lan



3. Dung sai lap ghép then

a. Phan loal then:

E,E;

& A
2,5\ a) Then bang

A
X
'\-\._\_\\Q

o

|

|

i
1

[ |

Y

h_
-al

?/
2,5,
2,5\

b) Then ban nguyét
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b.Kich thwée 1ap ghép:

é_ b il
Kiéu lap thdng dung dung trong R /
san xuat hang loat I&n 1a then lap WSS TR
vOi truc theo kieéu N9/h9 va véi bac l \ T
theo Js9/h9. Trong san xuat don R
chiéc va loat nhé thi then I&p voi j M 4
truc theo kiéu P9/h9 i g

Hinh 4.7



4. Dung sai lap ghép then hoa

a. Khai niém vé moi ghép then hoa

. Khi can truyén mdémen xoan 5
I&n va yéu cau do dong tdm cao
gilra bac va truc, nguwdi ta st al -
dung mdi ghép then hoa. Moi
ghép then hoa co cacdang:rang y_ X\
chi* nhat, hinh thang, than |
khai... nhwng phd bién nhat 13

dang rang chi* nhat.
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b. Dung sai lap ghép then hoa dang réng
chir nhat

Do vay lap ghép then hoa dwoc thwe hién nhw sau:

- Lap ghép theo yéu to kich thwdc D va b khi lam déng
tam theo D.

- Lap ghép theo yéu to kich thwde d va b khi lam déng
tam theo d.

- Lap ghép theo yéu to kich thwdc b khi lam déng tam
theo b.
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c. Ky hiéu méi ghép then hoa tren ban vé

Trén ban vé moi ghép then hoa dwoc ky
hiéu theo trinh tw sau:

- Yéu t6 dinh tAm va sob then.

- Cac kich thuwéec danh nghia cua d, D, b.

- Ki hiéu clia cac mién dung sai hoac lap
ghép cua d, D, b dwoc dat sau cac kich
thwoc twong wng.

. _H7 i 2 ~ 9
Vidu: d-8 < 36 =7 40 el 29
e 28 all 78
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Chwong 5. CHUOI KICH
THUOC

Muc dlch

Cung cap khai niém vé chudi kich thwéc va
phwong phap giai chudi kich thuéc.

Yéu cau:

Nam dwoc cac khai niém vé chudi kt va giai
dwoc cac bai toan vé chudi kt co ban
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1. Cac khai niém co ban:
a. Chuodi kich thwérc:

« Chubdi kich thwdc la tdp hop cac kich thwédce tao thanh
vong kheép kin do cac kich thwdc cua mot hoac mot sO
chi tiét [ap ghép v&i nhau tao thanh.

« Chubi kich thudc co nhiéu loai:

Theo két cau cda chudi kich thudéc: chubi kich thwéce chi
tiet va chudi kich thwéce lap ghép.

- Chudi kich thwoc chi tiét: cac kich thwoc cla chudi
cung thuéc vé mot chi tiét.

- Chubi kich thwoc Iap ghép: Cac kich thwdc clia chudi

la kich thwdc cua cac chi tiét khac nhau trong mot bd
phan mav

As A, A, As Ay As

|A L| ;| L| » A

l »




Theo vj tri tirong quan gitra cac kich thuoc: chudi kich

thwde thang, phang, khéng gian.

Chubi kich thwéc thang: cac kich thudc trong chudi
nam song song nhau.

Chubi kich thwéce phang cac kich thwéc cia chubi nam
trong cuing mét mat phang hodc trong nhirng mat phang
song song nhau, nhwng ban than chung khéng song
song nhau.

Chudi khéng gian: cac kich thuéce cua chudi khéng nam
trong nhirng mat phang song song nhau.

N

I 7 B
T
Aj A, -4
A lala(afla | |
A
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b. Khau

Chudi kich thwéc do nhiéu kich thuwdc hop thanh. Mbi kich
thwée trong chudi 1a moét khau.

Tuy theo tinh chat cia cac kich thwéc trong chudi ma
chia ra cac loai khau:

+Khau thanh phan kich thwdc cia khau thanh phan do
qua trinh gia céng quyét dinh, kich thwéc mbi khau
khong phu thudc lan nhau.

+ Khau khep kin: kich thwoc khau khep kin hoan toan
dwoc xac dinh bdi kich thwdc cac khau thanh phan.
Trong mot chudi kich thwdc chi co mét khau khép kin.

Trong chudi kich thwdc chi tiét, dé& phan biét khau thanh
phan va khau khep kin can pha| biét trinh tw gia cong
cac kich thwdc trong chudi ay.

« Trong khau thanh phan con chia ra:
- Khau thanh phan téng (khau téng)
- Khau thanh phan giam (khau giam)
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2.Gidi chudi kich thwdc

a.Giai bai téan thuan: Cho biét kich thudc
va sai 18ch gi¢i han céc khau thanh phan,
xac dinh kich thuworc va sai léch gior han
khau khép kin

Kich thwdc gidi han cua khau khép kin:

Hn H
fqﬁtnax ::jE: ‘4fﬂEK'_-jE: Jqfﬂﬁﬂ X a -
i=1 =1 m: sO khau tang
N ) n: s6 khau giam

A fiis] . ST jmax
i=1 i=1 66



Dung sa1 va gai1 léch cua khau khép kin:

TE — séiEma}: - A'-Emin ZE;

Trong do ES,, EIj va es;, eij la sai léch gi&i han trén va dwoi
cua khau tang va khau giam.
Vidu 3 67




b. Bai toan nghich: Cho biét khdu khép kin,
xéc dinh khau thanh phan.

- Gia thiét hay dung nhat 1 coi cac khau
thanh phan co CL‘mg, mc?t cap chinh xac,
tire la 6 cung hé so cap chinh xac ay,;:

a;,=a,=...=a,, = ay
- Nhuw vay dung sai cua khau bat ky sé |a:
Ti=ay.i .
1
Ay =

m-+n

2t
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Trong d61,=10.45 3D +0.001D. Tri $6 cua i; dwoc tra bang sau:

Bang 6.1

Khoang | 1-3 | =3- | = 6| =10 | =18 | =30 | =50-| =80-| =120 | =180 | = 250 | =315 | = 400
kich 6 -10 -|18 =30 | =50 | 80 120 =180 | -250 | - 315 | 400 | -500
thwac
1, Jun 0551 0,73 1090 | 1,08 | 1.31 | 1,56 | 1.86 2,17 2,52 2.89 3,22 3,54 | 3.89

O

Sau khi tinh ag,, ta so ganh no vé1 hé 26 a va chon cap chinh xac nao co hé 26 a gan voi
aq, nhat.

a - Hé sé phu thudc cip chinh xac.
Bdng 6.2 Hé sé a cua céac cap chinh xac IT5+1T18, khodng kich thude tir 1 + 500

5 |6 7 8 9 10 | 11 12 |13 |14 |15 |16 17 18
CCX
a 7 (10 [16 |25 |40 64 | 100 160 | 250 | 400 | 640 | 1000 1600 2500
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- Dwa vao cap chinh xac da chon va kich thwéc
danh nghia ta tra sai Iéch va dung sai cho cac
khau.

- Khéu téng coi nhw 16 co sé.
- Khau giam coi nhuw truc co so.

Chi tra cho (m+n 1) khau con dé lai mot khau Ag
dé tinh vé&i muc dich 1a bu trir cho sai s6 trong
qua trinh tinh téan. Dén day bai téan nghich chi
con:

- Biét khau khép kin (cho truéce).

- Biét (m+n-1) khau thanh phan (tra bang).

- Tim mot khau thanh phan A.. Nhw vay chi con
mot an.
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d.

Néu Ag la khau ting:

ESk

m-1
Ely = EIE-EEf +

Vidu 4

|

=ESz - Y ES, -I—EE?.I

f=1 =1

E.-S'J-

i| =

i=1 j

i
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b. Neu Ax la khau giam:

¥rl r1—1

i=1 i=1

_ ¥rl r—1
el — - ESs+ EEE} —EEIJ

i=1 =1

Dung sa1 cua khau Ag la:

T ESt - Elx d61 vdi khau tang.

T esg - elg do1 vdl khau giam.



Phan 2. PO LUONG KY
THUAT
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Chuwong 1.CO SO DO LUONG KY
THUAT

Muc dich:

Cung cap nhirtng kién thirc co ban vé do
lwong.

Yéu cau:

- Hiéu vi tri, tm quan trong cla do lwong.

- Hiéu cach phan loai dung cu do va

phwong phap do.

74



. Khai niém vé dolwong:

1. Do lwong:
bo luong la mot qua tI‘iI?lh danh gia dinh
lugng dai lugng can do de c6 két qua bing
sO do vé6i don vi do. Gia su ta can do dai
lugng X véi don vi do 1a X, thi két qua do
luéng A, la:
Ay = X/X,
Ta dugc: X =A,.X,
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2. Don vi do:

DPon vi do 1a mot dai lwuong mau dude qui dinh dung
trong khi so sdnh. PO chinh x4c cua két qua do phu
thudc vao do chinh xac cua don vi do.
a. Pon vi do chiéu dai.
Don vi do chiéu dai co ban la “mét”, don vi dan xuat thuong ding la
mm va [icro meét:
Imét = 1000mm
Imm = 1000um
Ngoai ra ¢6 thé dung don vi “inhso™:
1 =25,4mm
b. Don vi do goc.

[T o ke k)

Don vi do co ban la “dd”, ky hiéu la

1° = vong tron

360
1° = 60 phiit = 60
1" =60 giay = 60



3. Dung cu do:

Dung cu do ¢6 thé chia thanh 2 nhém chinh:
Nhém mau do va nhém thiét bi do.

a. Nhom mau do:

La nhitng vat thé duogc ché tao theo bdi s6 hoac ude sé cua don vi do
ogom: géc mau, can mau, ke. ..

b. Nhém thiét bi do:

Bao gém céc dung cu do : thude cap, panme...va cdc may do nhur: 6p
ti mét, may do dung khi nén, may do bang dién...
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4. Phwong phap do:

Dua vao quan hé dau do va mdt chi tiét: do tiép xiic va
do khong tiép xiic.

Dua vao gid tri chi thi trén dung cu va gid tri dai
luong do:
- Phuong phdp do tuyét doi: gid tri doc duoc trén
dung cu do chinh la gid tri cia dai luong can do.
- Phuong phdp do so sdnh : khi do nguoi ta so sdnh
do lon cia dai luong cdn do véi dai luong
mau...gid tri doc duoc trén dung cu do chi cho ta
sai léch ciia gid tri dai luong do véi dai lugng mau.
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Chuong 7. M6t s6 dung cu do
phd bién trong co khi

Muc dich:

Gi¢i thiéu cong dung, cau tao va
phwong phap st dung moét s6 dung cu
do pho bién

Yéu cau:

Biét lwa chon dung cu do phu hop
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l. Thwére khéng o du xich

Thuée khong 6 du xich dung dé do cdc kich thuée khong can chinh
xac, gom co: thude citng, thudc 14, thude 14 cuon va thude day.
Thude cling: dung nhiéu trong cong viéc 1ay dau.
Thude 1a: dung trong viéc vach dau, cua cat phoi, dung khi gia cong
tho, kiém tra phoi...
Thude 14 cudon va thude day it dung trong san xuat co khi.

-
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Il. Thwée co du xich:
1. Thuworc cap:

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

Hinh 7.1. Cach dung thude cap cé du xich
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a. Coéng dung:

Dung cu do kiéu thude cap eém cdc loai thude cap

thong thuwong ¢
thudce cap do ¢l
chi tiét, dé vac]

€ do trong, do ngoai, do chiéu sau va
11éu cao dé do kich thudce chiéu cao cua
h dAu.

Cé nhiéu |

loal thude cap vol do chinh xac khac nhau:

- Thude cap 1/10 do chinh xac 0,Imm

- Thuée cap 1/20 do chinh xac 0.05mm

- Thuwoc cap 1/50 do chinh xac 0,02mm

- Thudce cap ¢6 dong hé va thude cap hién so kiéu
dién tu c6 do chinh xac 0,01lmm.




&
W rﬂ||u|p||;|'i|r||h|r;m:|ﬁ F
N . /
\ Thang so du xich

Thaoh dung dé do chiéu sau
Pau do Vit do bau do

co dnh dong
7 - p

0 ? Thure chinh

it o ich

= ) !

0 1 2 3 4 )
Thvoe chinh
Ou xrch-

o 25 50 s 1

b)
a 7 2 3 4 5 _Thubr chink

Du xich
o1 2 3 4 5 6 7 8 9 1
Hinh 8.4 Du xich cia thude cap.
a. Thude 1/10:; b. Thude 1/20: ¢. Thude 1/50.
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Khi do, xem vach "0" cua du xich cua
du xich & vi tri nao cua thude chinh ta doc
dude phan nguyén cua kich thudc trén thudc
chinh,

Xem vach ndao cua du xich tring véi
vach cta thude chinh ta dude phan 1€ cua kich

Vi du: Trén hinh 8.5
m: vach s6 35 trén thudc

chinh

thudc theo vach dd cua du xich (tai vi tri tring nhau),

Kich thudc do xdc dinh theo biéu thiic sau:

L=m+k<
Trong do : 7
L- kich thudc do.
m- 1a s6 vach cia thudc chinh nam phia
tral vach "0" cua du xich.
k- 14 vach cda du xich tring vdi vach
cua thudc chinh.
a/n- 1a gia tri cua thudc,

i

30 m 40 50 6

k: vach tht 8 trén du xich
a =lmm

n =20

vay kich thuGc do dudc la:

Lemik®=35481 —35.4mm
n 20

Ty mllmn-lmlvl'nnljm
llllllflllillf-llllll‘ _

il
0 2 4*Ké 8 10

DPoc s6 trén thude thude cip 1/20
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Pé doc nhanh chit sé
thdp phdn thi ta quan
sdt vach trung trén du
xich va doc sé tiy
theo loai du xich. O vi
du trén, thudc cdp
0,05, vach cé khdc sé
4 trung thi ta doc la
35,4mm. Néu vach
lién ke trudc vach nay
la vach trungthi két
qudi doc sO o
35,35mm.

bl

')
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d. Cach do:

iy

7
N

K

St dung thudc cap trén may tié€n.
a. Po ngoai; b,c. Bo sau; d. Do trong 86
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A. Panme do ngoai

a. Cong dung va cdu tao
Panme do ngoai dung dé do cdc kich thudc : Chiéu
dai, chiéu rong, do day, duong kinh ngoai ciia chi
tiét.

Panme do ngoai c6 nhiéu kich ¢, gidi han do
cua tung loai la : 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; 500-600 mm.
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Hinh 8.16 Pan me do ngoai.

1. Than 1; 2. Pau do cd dinh;
3.Pau do ddng; 4. Thudc chinh;
5. Tang quay (thuéc dong);

6. Num c6c. 7. Chot ham.
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Cach doc sb trén panme dén 0,001mm

—_-'"‘n.,__.._._i'-_
0 | - |
g
6
4 e
L2
T | 20
0 _SE l45

K&t qua doc 1a 6,213mm.
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B.Panme do trong:

SR

raa_rrd

I lllllE

SOk
=

,f,f”f

C. Panme do sau

SN
'\L‘x\-

N
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3. Dong ho so
a. Cong dung va cdu tao

Péng hd so dugc ding nhiéu trong viéc ki€m tra sai léch
hinh dang hinh hoc cua chi ti€t gia cong nhu dd con, do
cong, do ovan.. ddng thoi ki€m tra vi tri tuong doi giira
cac chi ti€t 1ap ghép vdi nhau hodc gitta cdc mit trén chi
tiét nhu dd song song, d0 vudng gbc, dd ddo, ddo khong

dong truc...

1. Vit ham; 2. Mit s0; 3.Ndp; 4. Kim chi s6 vong; 5. Kim; 6. 6ng 16t truc;
7. Thanh do; 8. Pau do; 9, 13 :Lo xo0; 10, 11, 12, 14 : B4nh ring. 93



Céu tgo:

Miit 16n cua dong ho chia ra
100 vach; thuGng gia tr1 mot
vach bing 0,01 mm nghia 1a
khi thanh do 7 dich chuyén
lén xudng mot doan 0,01
mm thi kim 16n 5 quay hét 1
vong (100 vach) thi thanh
do 7 dich chuyén 1 doan L =
0,01x100 = 1 mm, lac dé
kim nho 4 quay di 1 vach.
VAiy gid tri moi vach trén
mit sO nhé 12 Tmm.




4. Calip

A. Calip nut (calip truc)

a.

Cong dung cdu tao
Calip dung dé ki€m tra klch thuge 10, cta rdnh
cac ch1 tiét gla cong khi sdn xuit hang loat

Ciu tao cuia cahp gbm ¢6 than 1 hai dau do:
dau qua 2 (Go) va dau khong qua 3 (Not Go). Pau
qua ¢ chi€u dai 16n hon dau khong qua.

Theo TCVN, dau qua ki hiéu 12 Q; dau khong
qua ki hi€u la KQ
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Khi ki€m tra, ta dwa nhe nhang cdc dau do calip
va 16 chi ti€t. Néu dau qua di qua dugc 16, dau
khong qua khong di qua dugc 10 thi kich thudc dat
y€u cau.

Néu dau qua khong di qua dudc 16 thi kich thudc
thuc ctia chi ti€t con nhd hon kich thudc gidi han
nhd nhat cho phép.

Néu dau khong qua di qua dudc 16 thi kich thudc
thuc cia chi ti€t 16n hon kich thudc gidi han 16n nhat
cho phép.

Trong cé hai trudng hgp trén, chi ti€t déu khong
dat yé€u cau.
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Can ki€m tra kich thuéc 16 ® 40K6 thi
kich thudc danh nghia ctua hai dau do cua calip xac

dinh nhu sau:

Theo TCVN 2245-99 tra kich thuéc 16 ®40K6
cocacsailéchla g, w0003

Vay kich thudc danh nghia cia dau qua cda calip 1a

: D40
dQ =D . =40-0,013 =39,987 mm.

min

Kich thudc danh nghia cia dau khong qua :

dKQ—D =40 + 0,003 = 40,003 mm.

Moi cahp chi dung de ki€m tra mot kich thuée
nhat dinh cua loat chi tiét. Khong dung loai calip
nay d€ ki€m tra loat kich thuéc khic dugc.
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Calip ham dung kiém tra kich thudc ciia
chi tiét truc trong sdn xudt hang loat.

Ciing gidng nhu calip nut, calip ham ciing
co than va hai ham do , trong doé mot ham do
qua, mot ham khong qua.

Ham qua ky hiéu la Q; Ham khong qua ky
hiéu la KQ.
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Thi du can ki€m tra kich thudc truc: D457 005
Kich thuéc danh nghia cua ham qua 1a :
Dg = dmax =45+ 0,012 =45,012 mm
Kich thuéc danh nghia cua ham qua 1a :
Dy = dmin = 45 -0,008 = 44,992 mm.
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