TUYEN BO BAN QUYEN

Tai lidu nay thudc loai sach gido trinh nén cac ngudn thong tin ¢ thé duoc phép dung
nguyén ban hodc trich dung cho cac muc dich vé€ dao tao va tham khao.
Moi muc dich khac mang tinh 1é€ch lac hodc str dung v6i muc dich kinh doanh thiéu lanh

manh s€ bi nghiém cam.



LOI GIOI THIEU

Dung sai - K¥ thuét do 13 hoc phan kién thtrc co s chung cho nganh Cong
nghé ché tao may.

Cudn gido trinh ndy dugc bién soan gdm hai phan, sau chwong, mudi bon
bai theo d& cuong chi tiét qui dinh.

Phan dung sai gi6i thiéu cac khai niém co ban vé dung sai lap ghép, dung sai
kich thudc va lap ghép céac chi tiét dién hinh. Giéi thiéu vé sai 1éch hinh dang hinh
hoc va vi tri twong quan ciing nhu chudi kich thuée.

Phan K¥ thuat do gidi thi€u cach kiém tra kich thuéc va sai 1éch vi tri tuong
quan.

Cac bai bién soan di chon loc, tham khao tir nhiéu ngudn tai liéu khac nhau
phu hop véi thyc té san xuat va kha nang tiép thu cta sinh vién.

Noi dung cac bai hoc tap trung chu yéu vao trinh bay cac khai niém, cac
bai toan va cac van dé co ban nhéat vé Dung sai va Ky thuat do cho nganh Céng
nghé ché tao may.

Qua trinh bién soan chic chin khong tranh khoi thiéu sot, cac tac gia rat
mong nhin duogc v kién dong goép cua ngudi doc dé 1an xuét ban sau gido trinh
duoc hoan thién hon.

TP. H6 Chi Minh, ngay.....thang. ... nim 20

Tham gia bién soan



MUC LUC

Lo1 gi61 thi¢u
PHAN 1: DUNG SAI LAP GHEP
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Bai 3 : Dung sai va lap ghép bé mat tron
Bai 4 : Ap dung cac lap ghép tiéu chuan
Chuwong 3 : Dung sai hinh dang, vi tri va nham bé mat
Bai 5 : Dung sai hinh dang hinh hoc va vi tri bé mat tuong quan
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GIAO TRINH MON HOC

Tén médn hoc: DUNG SAI - KY THUAT PO
Ma mon hoc: CK102
. Vi tri, tinh chat, y nghia va vai tré ciia mon hoc:

- Vi tri: Mén hoc Dung sai — K§ thuat do dugc bé tri sau khi sinh vién da
hoc xong cac mon hoc: Ve ky thuat.

- Tinh chat: L& mén hoc k§ thuat co sé thudc cac mén hoc, méd dun dao tao
nghé bat bugc.

- Y nghia: Mén hoc ndy cung cip cho sinh vién nhiing kién thitc co ban vé
dung sai lap ghép, dung sai ciia mot s6 mdi ghép thong dung. Cach tra cac bang tra
dung sai. Phuong phap tinh toan céc bai toan vé chudi. Po dugc cac kich thudc
that bang cac dung cu do van ning. Kiém tra duoc sai 1éch twong quan bang dong
hé so.

- Vai trd: La mdn hoc Iy thuyét co s¢ nghé thuoc chuyén nganh Cong nghé
ché tao may.

Il. Muc tiéu mon hoc:

- Kién thuc: Trinh bay duoc ban chat cua tinh d6i 1an trong lap ghép.Giai
thich duoc hé théng dung sai 1ap ghép theo TCVN 2244-2245. Van dung dugc dé
tra, tinh toan dung sai kich thudc, dung sai hinh dang va vj tri, ¢ nham bé mit va
dung sai lap ghép cac méi ghép thong dung.

- K¥ nang: Xéac dinh duoc dung sai mot sb chi tiét dién hinh va céc kich
thudce can chd y khi ché tao. Ghi duoc ky hiéu dung sai kich thuée, dung sai hinh
dang va vi tri, nham bé mat I&n ban v&. Trinh bay duoc cac phuong phéap do, doc,
str dung, bao quan céc loai dung cu do théng dung va pho bién trong nganh co khi.

- Nang luc tu cha va trach nhiém: Rén luyén tinh ky luat, kién tri, can than,
nghiém tlc, chu dong va tich cuc sang tao trong hoc tap.



I11. Noi dung mdn hoc:

Thoi gian (gio)

) Thyc hanh
i?l' Tén cac bai trong mén hoc Téng | Ly / t%“-l’c t?‘}’/ Kiém
. z, | thi nghiém/
SO thuyet bai tap/ tra
thao luan
Chuong 1. Cac khai niém co ban
1 |1. Cac khéi niém co ban vé dung sai lap
ghép
2| 2. C4c loai Iip ghép 2 2
Chuong 2. Hé théng dung sai lip ghép | ° 5
111 Dung sai Iip ghép bé mit tron 3 3
2| 2. Ap dung céc I5p ghép tiéu chuan 2 2
Chwong 3. Dung sai hinh dang va 5 4 1
nham bé mit
111, sai lech hinh dang hinh hoc va vi tri| 2 2
bé mit twong quan
2 | 2. Nham bé mat 2 2
Chuong 4. Dung sai va 15p ghép chi| © 6
tiét dién hinh
111 Dung sai Iip ghép then va then hoa 2 2
2 19 Dung sai lap ghép ren va banh ring 2 2
3 | 3. Dung sai I4p ghép & lan 2 2
Chuwong 5. Chudi kich thwéc va ghi| 24 3 1
kich thwéc
11 1. chui kich thudc 2 2
2| 2. Ghi kich thudc trén ban vé ky thuat 1 1
Chuong 6. Po luwong / /
1 11, Po kich thuéc bing cac dung cu do| ° 3
van nang
2 |2, Kiém tra kich thuéc bang calip va cin 2 2
mau
3 | 3. Kiém tra sai léch bing ddng hd so 2 2
Tong cong 30 28 2




Phan 1
DUNG SAI LAP GHEP



Chuong 1. CAC KHAI NIEM CO BAN

Bai 1. CAC KHAI NIEM CO BAN VE DUNG SAI LAP GHEP

Gi6i thiéu:
Trong bai ndy gidi thiéu cac khai niém co ban vé kich thudc va dung sai.

Muc tiéu — Trinh bay dwoc ¥ nghia va lpi ich ciia tinh ldp lan.

— Trinh bay dwoc cdc khdi niém co ban vé kich thwéc va dung sai.

1. VAI TRO CUA DUNG SAI PO LUONG TRONG SAN XUAT

Cac loai Xe, may moc, thiét bi dugc lap rap tir nhiéu chi tiét roi, c¢6 khi dén ca
ngan chi tiét roi lap lai voi nhau. Chi tiét roi duoc gia cong bang nhiéu phu’cng phap
phdi hop. Trong gia cong dé dat dugc mot kich thude thuce la mot van dé rat quan trong.
Khi gia cong hang loat nhiéu chi tiét , cac kich thudc thyc trong loat gia cong c6 bang
nhau mét cach tuyét d6i khong? RS rang 1 kich thude thuc khong bang nhau mot cach
tuyét dbi dugc. Ly do la trong qua trinh gia cong c6 nhiéu yéu té tac dong mot cach hé
théng hodc ngau nhién. Do do, kich thudce thyc 1a mot dai luong ngau nhién, ¢ nghia 1a
kich thudc ciia nhiéu chi tlet trong loat gia cong khong bang nhau mot cach tuyét 601
ma c6 dao dong. Vi vay can thiét phai chap nhén sai sd khi gia cong nhu la mot thyc te
hién nhién. Khoang sai s6 cho phép la bao nhiéu? Phan b6 nhu thé nao? Cac bang tri s6
sai s6 duoc qui dinh nhu thé ndo? v.v...Giai quyét van dé trén nam trong mon hoc
DUNG SAL C6 thé hiéu don gian DUNG SAI 1a “chira cai sai” nhung cai sai dugc cho
phép, duoc qui dinh bang tri s, duoc hé thong hoa thanh bang biéu mang tinh Tiéu
Chuan Quéc Gia va Quoc TE.

Hoc Dung sai dé xac dinh duoc cac sai s6 cho phep trong tung yéu cau cu thé dé
ghi Ién kich thuéc danh nghia khi hinh thanh ban vé thiét ké. Pay 1a mot van dé quan
trong khi thyc hién ban vé chi tiét.

2. KHAI NIEM VE TiNH LAP LAN TRONG CO KHi
2.1. Ban chit ciia tinh lip 14n hoan toan

Goi 1a 1ap 13n hoan toan khi dem bét ky chi tiét cung loai lap vao vi tri clia no
déu co6 thé dugc ma khong can stra chira b sung gi.

Vi du: dem bat ky mot pittong méi chanh pham ciia xe Honda loai xe Dream
100cc code 1 lap vao nong xylanh cung loai déu c6 thé dugc ma khdng can stra chira bo
sung gi. Ta goi day 1a lap lan hoan toan

2.2. Loi ich ciia tinh lip 14n
e Loi ich trong sir dung:
— Thay thé nhanh chéng tién loi.
— Thoi gian sira chita, thay thé nhanh, thoi gian dirng may it.
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— Rat tién loi cho cac san pham tiéu dung c6 mot sb chi tiét thuong hay
hong can thay thé.

e Loiich trong san xuét:
— Chuy€n mon hoa dugce trong san XUAt tao diéu kién nang cao ning xuit va
chat lugng.
— Hop tac hoa trong lién két san xuét.
— Tiéu chuin héa dugc cac kich thude lap ghép.

3. CAC KHAI NIEM CO BAN VE DUNG SAI
3.1. Kich thwée

Kich thudc 1a gia tri bang s6 cta dai luong do chiéu dai theo don vi do dugc Ira
chon.

Trong nganh co khi don vi do dung cho kich thude dai 1a milimet (mm) va quy
udce khong can ghi “mm” ngoai trir khi st dung don vi do khac.

3.1.1. Kich thwéc danh nghia (KTDN)

Kich’ thudc danh nghia la kich thudc ghi trén ban vé, dugc xac dinh trong qué
trinh thiét ke.

Ky hiéu: D : Kich thuéc danh nghia 16
d : Kich thuéc danh nghia truc
3.1.2. Kich thwéc thue

Kich thuéc thuc 1a kich thudc do truc tiép trén chi tiét bang dung cu do sau khi
gia cong.

Ky hiéu: D : Kich thuéc thuc cia 16.
d: : Kich thuéc thuc cua truc.

Vi du : Trén ban v¢€ truc ghi duong kinh @50 sau khi gia cong do duoc la
@50.02.

@50 : La kich thudc danh nghia cua tryc.
@50.02 : La kich thude thuc cua truc.
3.1.3. Kich thwée gioi han
Kich thudc gidi han 1a kich thudc 16n nhat va nho nhat cho phép.
Kyhiéu: L :Dmin, Dmax
Truc : dmin , Omax
3.1.4. Chanh phim va phé phim
Goi chi tiét 1a chanh pham khi kich thudc nam trong kich thuéc giéi han.
P6i v6ild Dmin < Dt < Dmax

boi voi truc : dmin < dt < dmax



I A

3.2. Sai léch gi¢i han

Sai 1éch gidi han 1a hi¢u dai ) gitra kich thudc gidi han va kich thudc danh
nghia.

3.2.1. Sai léch gidi han trén
Ky hiéu: ES (16); es (truc)
ES = Dmax— D =>Dmax =D + ES
€S = Omax —d =>dmax =d+es
3.2.2. Sai léch gi6i han dwéi
Ky hiéu: EI (16); ei (truc)
El = Dmin— D => Dmin =D + EI
ei = dmin—d =>dmin =d +ei
* Luuy: — Sai léch giéi han ¢ thé duong, 4m hoic bang 0.

— Pon vi cia sai léch gidi han 1a ym & trong bang tra. Phai chuyén
thanh don vi mm khi ghi 1&n kich thudc .

3.3Dung sai:
Ky hig¢u: T
~ Dung sai la hi¢u gitra kich thudc gidi han lon nhat va kich thudc gigi han nho
nhat.
Dung sai cia 16 Tp = Dmax — Dmin = ES — El
Dung sai cua truc Tg = Omax — Omin = €S — €i
*Luyuy: — Dung sai luon luon 1a s6 duong

—Pon vi cia dung sai la mm hodc pm

Tri s6 dung sai 16n d6 chinh xéac thép, tri sé dung sai nho d6 chinh xac cao. Vi
vay, dung sai dac trung cho dd chinh xac yéu cau cua kich thudc.

CAU HOI
Tai sao goi la kich thudc danh nghia.
Kich thudc thuc c6 duoc khi nao.
Déi véi truc, néu cho phép sira chira, khi nio 14 phé pham sira dugc.
Déi véi 16, néu cho phép sira chita, khi nao 1a phé pham sita dugc.
Tai sao dung sai ludn ludn 1a mot s6 duong.

Dung sai c¢6 anh huong dén gia thanh san xuat khong? Tai sao?



BAI TAP MAU

Bai tdp 1: Chi tiét truc ¢6 duong kinh d = 50 mm, duong kinh gi6i han I6n nhét
dmax = 50.015, duong kinh giéi han nhé nhat dmin = 49.98

1.Tinh : es, ei, Ta.

2. Kich thudc thyc di = 50.017 1 chanh pham hay phé pham?
3.Kich thuéc ghi 1én ban v& nhu thé nao?

4. Néu dmin = 49,985 thi cach ghi sai 1éch c6 gi thay d6i khong?

Giai
1. Tinh: es, ei, Tyq
es = dmax — d
= 50,015 -50=0.015
ei = dmin—d
= 49,980 - 50 = -0.020
Tq = Omax — Omin = €S — €l

=50.015-49.980 = (0.015) — (-0.020 ) = 0.035
2. Chanh pham — phé pham:
Diéu kién truc 1a chanh phém
Amin < dth < dmax
49.980 <50.017 > 50.015
Truc ¢6 din = 50.017 12 phé pham
3. Kich thudce ghi 1én ban vé:
% = 509
4. Néu dmin = 49,985 thi cach ghi kich thudc thay doi la: 50+ 0.015
(Khi|es|=|ei|thichophepghid+|es|=]|eil)
Bai tap 2: Cho tryc c6 kich thudc @502% va 16 c6 kich thudc @505
1.Xac dinh : d, es, ei, dmax, dmin, Td
2.Xac dinh : D, ES, EI,Dmax, Dmin, Tp
3.Ghi cac tri s trén 1én hinh v&
Gidi:
1. Xéc dinh : d, es, ei, dmax, min, Td
- d=50;es=-0.025;ei =-0.050
- Omax=d+es=50+(-0.025) =49.975
— dmin=d+ei =50+ (-0.050) =49.950
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- Tg=es—ei=(-0.025) —(-0.050) =0.025
2. Xac dinh : D, ES, EI,Dmax, Dmin, Tp

- D=50;ES=+0.050; El =+0.025

— Dmax =D + ES =50 + 0.050 = 50.050

- Dmin=D+EI =50+ 0.025 = 50.025

- TD=ES-EI=0.050-0.025=0.025

3. Ghi cac kich thudce trén 1én hinh vé:

Uy
. 3
g 2 g i
: = <
T I I = i
2 . % .
e — T g4 a8
) ol B B
2132 f iRk 7|7
< T 7 = 5| A
g &
N -~
BAI TAP

1.Cho chi tiét truc c6 d = 30. Duong kinh gioi han 16n nhit dmax = 30.026 . Pudng
kinh gidi han nho nhat dmin = 29.980

a. Tinhes, ei, Tq.

b. Kich thudc thuc di = 30.026 13 chanh pham hay phé pham.

c. Ghi kich thudc trén 1én ban v& nhu thé nao?

d. Néu dmin =29.974 thi ghi kich thudc 1én ban v& nhu thé nao?
2.Cho truc c6 kich thuéc @ 4559 va 16 c6 kich thudc @ 45°%

a. Xac dinh d, es, ei, dmax, dmin, Td

b. Xéac dinh : D, ES, EIl, Dmax, Dmin, Tp

c. Ghi céc thi sd trén 1én hinh vé 10 va truc
3.Tinh céc kich thudc gi6i han va dung sai céc chi tiét sau day:

a. d=55+0.023; d=6023% ; d=65_,,

b. d=55+0.031; D=60"% ; D%

+0.025

4.a. Cho tryc ¢6 d = 45"%% Hay gia dinh cho kich thuéc thyc cta truc 1a chanh pham,
phé pham stra dugc va phé pham khéng sira duoc

b. Cho 156 c6 D = 55"*® Hay gia dinh cho kich thudc thuc cta truc 13 chanh pham,
phé pham stra dugc va phé pham khoéng sira duoc.
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Bai 2. CAC LOAI LAP GHEP

Giéi thiéu:
Trong bai ndy gidi thiéu cac loai lap ghép
Muc tiéu — Xdc dinh dwoc diéu kién ciia mét lap ghép.
— V& duoc so do cia cde moi ldp long, ldp chdt, ldp trung gian.
1. KHAI NIEM

Trong thiét bi, may moc cac chi tiét roi khong c6 cdng dung, chi khi ching lip
lai v&i nhau thi méi c6 cong dung.

Vi du: ban than 6 1an va tryc dé€ roi thi khong dung dugc. Khi vong trong cta 6
lan lap vao va vong ngoai cua 0 lan lap vao vach hop so thi truc médi lam dugc chie
nang quay tron trong hop sé duogc.

Hai diéu kién tién quyét dé c6 mot lap ghép la:
Piéu kién 1:Lip ghép phai o hai chi tiét.
Vi du :Lap ghép giita truc va 16 (h2.1)
Lap ghép giita con trugt va ranh truot (h2.2)
L va ranh trugt 6m bén ngoai duoc goi 13 bé mit bao (chi tiét bao)

Truc va con trugt bén trong goi la bé mit bi bao (chi tiét bi bao)

Aﬁl ﬁ

1:-Ld 1: Con trugt

h2.1 2 : Truc h22 2 : Ranh truot

Piéu kién 2: Kich thudc bé mit bao D va kich thude bé mit bi bao d c¢6 cling kich
thudc danh nghia D =d
Mbéi lap c6 do ho (mdi lap 1ong) hodc méi lap c6 do doi (méi lap chit)la do
dung sai cua 16 va truc quyét dinh.
2. CAC LOAI LAP GHEP
2.1. Lap léng (lip c6 do ho) (h2.3)
Goi la 1ap 16ng khi kich thudc cta 16 16n hon kich thuée cia truc Dmin> dmax
2.1.1. Cac thong sb ciia lip léng ctia moi lip 16ng

- DO hé 16n nhat Smax cia moi lap
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Smax = Dmax — dmin = ES — ei
— D9 hé& nhé nhét Smin ciia mdi lip

Smin = Dmin - dmax = El —es
~ D¢ hé trung binh ctia mdi lap

Sm = Smin +Smax
2
— Dung sai d6 ho ciia mbi lap

Ts = Smax— Smin=Tp + T4

S min
Sma\

Dmax

D]l] m
- -—
— ]

dll] ax

dmin

h2.3

2.1.2. So' @6 ciia méi lip 16ng (h2.4)
So d6 cua lip ghép thé hién vi tri mién dung sai ctia 16 va mién dung sai cta
truc. Trén so do thé hién:
e Cac truc toq do:

- Truc tung biéu thi gia tri cua cac sai I¢ch cua 16 va truc tinh béng
micromet (um) (Imm = 1000um)

— Truc hoanh biéu thi vi tri duong kich thudc danh nghia,trén truc hoanh
c6 gia tri sai 1éch bang khong, nén goi 1a duong khong.

e CAc kich thudc va sai léch ciia méi ldp:

- Kich thudc danh nghia
um|
- Sai léch gi61 han
— Théng sb gidi han
- Dung sai ES i
D :,ii :
EIl Pucng O
s ! E
- Td 2
I el
[
h2.4
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Vi du: Cho lip ghép 16 @30°°®, truc @307%%

1. Tinh kich thudc gii han va dung sai cua 16 va tryc.
2. Tinh théng s gi6i han ctia mdi ghép.
3. V&so d6 lap ghép.
Bai gidi:
1. Tinh kich thuéc giéi han va dung sai cia 16 va truc
— Dmax= D+ ES =230+ (+0.03) =30.03
— Dmin=D+EI=30+0 =30.00
—  Tpb = Dmax— Dmin=30.03 — 30.00 = 0.03
(=ES-EI=(+0.03)-(0) =0.03)
— dmx= d+es=30+(-0.01) =29.99
— dmin = d+ei=30+(-0.04) =29.96
— Tg=es—ei=(-0.01)—(-0.04) =0.03
2.Tinh thong s6 giéi han ciia mbi ghép

Dmin = 30 > dmax = 29.99 vay day 1a mbi lip long c6 thong sé gisi han 1a:
— Smin= Dmin—Omax =30-29.99  =0.01

—  Smax= Dmax— dmin = 30.03 — 29.96 = 0.07
3. V& so dd lép ghép

g E
pm SRS
— -
TN
g
IR
+30
1D =30 Pudng O
o -10 i
& Td =30 |
o -40
I
)
h2.5

2.2. Lap chat (Iip c6 d6 doi) (h2.6)

Goi la 1ap chat khi kich thudc cta truc 16n hon kich thudc ctia 18 dmin > Dmax
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2.2.1. Céc thdng sb ciia ldp chat

Dimax ,
Dmin ‘ ‘

Do dobi 16n nhat

lell n
dmax

h2.6

Nmax = dmax — Dmin =es— El

Do dbi nho nhat

Nmin = dmin - Dmax = €1 —ES

D¢ doi trung binh
N — Nmax + Nmin
2

Dung sai d¢ doi

TN = Nmax — Nmin =TD - Td

2.2.2. So' @b ciia moi lap chit (h2.7)

pm

N min

es
el

Td

ES

I D

———)
Nmax

budng O

h2.7

+0.042

Vi du: Cho lap ghép 16 @45 ; tryc @ 45792

1. Tinh kich thudc gidi han va dung sai 16 tryc

2. Tinh thong s gi6i han ctiia mdi ghép

3. V& so d6 lap ghép
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Bai gidi
1. Tinh kich thudc gidi han va dung sai 16 truc
Dmax = D+ES =45+ 0.025 =45.025

Dmin = D+ElI = 45+0 =45.00

TD = ES-EI = (+0.025)-(0) =0.025
dnmax = d+es =45+ 0.042 =45.042

dmin = d+ei =45+0.026 =45.026

Td = es—ei=(+0.042) — (+0.026) = 0.016

2. Tinh théng s giéi han
dmin = 45.026 > Dinax = 45.025
Pay 1a mdi lap chat c6 thong sb gidi han 1
Nmax = Omax — Dmin = 45.042 — 45 = 0.042
Nmin = Qmin — Dmax = 45.026 — 45.025 = 0.001
3. V& so dd lap ghép (h2.8)

pm =&
=
T
5 2
142 £ 2
+25 B ’
ID=25um y Budng O
(V)
bl
o
[
A h2.8

2.3. Lip trung gian (h2.9)

Goi 1a lip trung gian khi méi lip c6 do hé hodc do doi. Co nghia 13 tuy thude
vao Kkich thudc thyuc cua truc va 16 moi lap c6 lac thi chét, ¢6 khi thi long.

_Dmaxm

Dmm
dl'ﬂﬂX ‘
|

h2.9
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* Nhan xét: khac voi lp 1ong va lap chit mién dung sai phan b tach roi. Trong truong
hop 1ap trung gian mién dung sai phan bo tach roi nhau.

2.3.1. Cac théng s ciia ldp trung gian
D¢ ho 16n nhat
Smax = Dmax — Omin = ES —€i
D¢ doi 16n nhat
Nmax = Omax — Dmin = €S — El
Dung sai lap ghép
TsN = Nmax + Smax = TD + Td
2.3.2. So @6 ciia moi lap trung gian (h2.10)

pum
il &

ES A
< TD Pudng O
Ll Td 9
<1

=

Il

[

h2.10

+0.021

Vi du: Cho lap ghép 16 @55*0%, tryc @559%
1. Tinh kich thu6c gi¢i han va dung sai 16 tryc.
2. Tinh thong s gidi han cia mdi ghép.

3. V&so d6 lap ghép.

Bai gidi
1. Tinh kich thuéc giéi han va dung sai 15 truc
Dmax= D+ ES=55+0.03 =55.03
Dmin= D+EI=55+0 =55.00
TD= ES-EI=(+0.03)-(0) =0.03
dmax = d+es=55+0.021 =55.021
dmin = d+ei=55+0.002 =55.002

Td =es—ei =(+0.021) — (+0.002) = 0.019
2. Tinh thdng sé gidi
Dmin < dmax, dmin< Dmax,

Day 1a mdi 1ap trung gian c6 thong sb gidi han la:
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Smax = Dmax — dmin =55.03 -55.002 =0.028
Nmax = Omax — Dmin = 55.021 — 55.000 = 0.021
3. V&so d6 lap ghép (h2.11)

e o
IS
s
+30 Al
21
5 | [T0=30um] [rd=19um| } |BUENg O
b4
Il
=
Il
A
h2.11 CAU HOI

Céc diéu kién ctia mot 1ap ghép.

Céc thong s ctia mot mdi lip gom nhiing van dé gi?

Trén so do lap thé hién duoc cac thong sb gi?

Trong mdi lap trung gian sai léch co an c¢6 anh hudng gi khong?

Hay v& so d6 ctia mot mdi 1ap 1ong vé gia dinh mot truc chanh pham va 15 phé
pham.Ve¢ 1én so do.

BAI TAP MAU
Cho lap ghép, 18 ¢o kich thusc @257 tryc ¢o kich thude @250

1. Tinh cac kich thudc gisi han, dung sai 16 va tryc.
2. Mdi lap trén 1a mdi 1ap gi? Tinh cac thong sd giGi han.
3. Di=25.22, di = 24.991 14 chanh phdm hay phé pham.
4. V& so d6 lap ghép.
Bai giai
1. Tinh Dmax, Dmin, TD, Omax, dmin, Td
Dmax= D+ ES=25+0.021 =25.021
Dmin= D+EI=25+0 =25

TD = Dmax — Dmin=25.021 - 25 =0.021
dmax= d+es=25+(-0.007) =24.993
dmin = d+ei=25+(-0.020) =24.980
Td = dmax — dmin = 24.993 — 24.980 = 0.013
2. Moi lip trén 1a méi lap gi? Tinh cac thong sb gi6i han.

Dmin = 25 > dmax = 24.993 nén day 1a méi lap long.
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Thong s gi6i han Ia:
Smax = Dmax — dmin = 25.021 — 24.980 = 0.041
Smin = Dmin — dmax = 25-24.993  =0.007
3. Chanh pham hay phé pham
Dmin = 25 < Dt = 25.022 > Dmax = 25.021
Dt = 25.022 14 kich thuéc ctia mot phé pham
dmin = 24.980 < d¢ = 24.991 < dmax = 24.993
dr = 24.991 la kich thudc ciia mot chanh pham
4. V& so d6 lap ghép (h2.12)

m
u : EL
S
Ll
+21 & wh .
TD=21um ' budng O
el
it Td=13um| *
= 20
I
[
h2.12
BAI TAP

1. Cho lip ghép c6 16 @557 va tryc @55:5%2

a. Tinh kich thuéc gi6i han, dung sai 16 va dung sai truc.
b. Cho biét tinh chat ctia méi lap, tinh thong sb gidi han.
c. V& so dd lap ghép.
d. Hay thir v& mét cach twong ddi 1én so dd hai kich thude thuc sau day:
D =55.015, dt = 54.978
2. Cho lap ghép co 16 @45 va truc co @ 4595

Tinh kich thuéc gi¢i han, dung sai 16 va dung sai tryc.
Cho biét tinh chat cia mdi lap, tinh thong s6 gidi han.
V& so d6 lap ghép.

o o T o

Hiy gia dinh mot truc 1a chanh pham va mét 16 14 phé phim, Xac dinh Dy,
d: va v€ twong doi 1én so do
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Chuong 2. DUNG SAI VA LAP GHEP BE MAT TRON

BAI 3. DUNG SAI LAP GHEP BE MAT TRON

Gioi thiéu:
Trong bai ndy gidi thiéu vé dung sai lap ghép cac bé mat tron
Muc tiéu — Trinh bay dwoc cdc khdi niém vé hé thong dung sai.
— Ap dung dwoc day sai 1éch co bdan va hé thong ldp ghép co ban.
— Chon duwoc cdc mién dung sai wu tién.

— Tra duwoc bang dung sai va ghi duoc dung sai 1én Kich thuorc.

1. HE THONG DUNG SAI

H¢ thong dung sai lap ghép 1a tap hop cac quy dinh vé dung sai lap ghép duogc
thanh 1ap dé dap tng nhu cau san xuat va hop tdc. Nha nudc Viét Nam da ban hanh
hang loat cac tiéu chuén , trong d6 co tiéu chuan dung sai lap ghép bé mat tron : TCVN
2244-99. Tiéu chuan nay dugc xay dung dua trén co s tiéu chuan qudc té ISO 289-
1:1998

1. 1. Cong thirc tinh dung sai

Dé xac dinh tri s6 dung sai cho kich thudc va dua thanh tiéu chuan thong nhat
thi phai thiét 1ap quan hé gitra dung sai va kich thudc :

Dung sai dugc tinh theo cong thuc: T = ai

i: 1a don vi dung sai phu thudc vao kich thudc danh nghia. Dbi véi kich thude
danh nghia tir 1+500

i =0.453/d +0.001d
d: tinh bang mm , i: tinh bang um

a: 12 hé s6 phu thudc vao cap chinh xac

ITS [IT6 | IT7 | IT8 | IT9 | IT10 | IT11 | IT12 | IT13 | IT14 | IT15 | IT16 | IT17 | IT18

Hésd |7 10 |16 |25 |40 |64 100 | 160 | 250 |400 |640 | 1000 | 1600 | 2500

Khoang KT danh -3 >3 | >6 | >10 | >18 | >30 | >50 | >80 | >120 | >180 | >250 | >315
nghia (mm) - +6 | +10 | +18 | +30 | +50 | +80 | +120 | +180 | +250 | +315 | +400

i=0.45%/d +0.001d | 0.55|0.73 | 0.9 |1.08 | 1.31 | 1.56 | 1.86 | 2.17 | 252 | 2.89 | 3.22 | 354

Vi du : Tinh dung sai cho duong kinh d=35 cép chinh xac IT7
IT7 c6 a=16 ; d=35 c0 i=1.56
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Dung sai la T=ai= 16x1.56=24.96
1.2. C4p chinh xdc ( CX ) ( Cap dung sai tiéu chuén )

Dung sai dic trung cho d6 CX vé kich thuéc , cung kich thuéc néu dung sai
cang nho thi do CX cang cao

TCVN 2244-99 chia do CX ra 20 cap tir ITO1; ITO; IT1; IT2...... ... IT18 theo
thtr tw @6 chinh xac giam dan . IT ( International Tolerance : Dung sai quoc t€ ) :

e Cip CXITI = IT4 duoc sir dung trong dung cu do CX.

Céap CX IT5 = IT6 dugc sir dung trong co khi chinh xéc.

Cap CX IT7 + IT8 duoc st dung trong co khi thong dung.

Cap CX IT9 = IT11 duoc sir dung trong 1inh vuc co khi ddi véi cac

chi tiét co kich thudc 16m.

Cap CX IT12 = IT16 dugc sir dung trong gia cong tho , gia cong tao
phoi
Tom lai IT7- IT11 thuong ding trong céc kich thudce lip ghép trong nganh ché
tao may thong dung
1.3. Khoang kich thwéc danh nghia ( bang 3.1)

Néu mét kich thuéc danh nghia tng voi mot cadp CX ta c6 mot tri s6 dung sai
thi bang tra co rat nhiéu cot rat phuc tap . Vi vy , trong khoang kich thuéc tir 1 + 500
nguoi ta chia ra lam 13 khoang co ban : 3<; 6+10 ; 10+18 ; 18+30 ; 30+50 ; 50+80 ;
80+120 ; 120+180 ; 180+250 ; 250+315 ; 315+400 ; 400+500

Kich thude Cép dung sai tiéu chuén
dang nghia
(mm) ITS | IT6 | IT7 | IT8 | IT9 | IT10 | IT11 | IT12 | IT13 | IT14 | ITA5 | IT16 | IT17 | IT18
Pén Dung sai
Trén | vabao
gdm pm mm
- 3 4 6 10 | 14 | 25 40 60 01 014|025 | 04 0.6 1 14
3 6 5 8 12 | 18 | 30 48 75 1012 (018 | 03 | 048 | 0.75 | 1.2 1.8
6 10 6 9 15 | 22 | 36 58 90 | 0.12 | 0.22 | 0.36 | 0.58 | 0.9 15 2.2
10 18 8 11 | 18 | 27 | 43 70 110 | 0.18 | 0.27 | 0.43 | 0.7 1.1 1.8 2.7
18 30 9 13 | 21 | 33 | 52 84 130 | 0.21 | 0.33 | 052 | 0.84 | 1.3 2.1 3.3
30 50 11 | 16 | 25 | 39 | 62 | 100 | 160 | 0.25 | 0.39 | 0.62 1 1.6 2.5 3.9
50 80 13119 | 30 | 46 | 74 | 120 | 190 | 0.3 | 0.46 | 0.74 | 1.2 1.9 3 4.6
80 120 15 |1 22 | 35 | 54 | 87 | 140 | 220 | 0.35 | 0.54 | 0.87 | 14 2.2 3.5 5.4
120 180 18 | 25 | 40 | 63 | 100 | 160 | 250 | 0.4 | 0.63 1 1.6 2.5 4 6.3
180 250 20 | 29 | 46 | 72 |115| 185 | 290 | 0.46 | 0.72 | 1.15 | 1.85 | 2.9 4.6 7.2
250 315 23 | 32 | 52 | 81 | 130 | 210 | 320 | 052 | 0.81 | 1.3 2.1 3.2 5.2 8.1
315 400 25 | 36 | 57 | 89 | 140 | 230 | 360 | 057 | 0.89 | 1.4 2.3 3.6 5.7 8.9
400 500 27 | 40 | 63 | 97 | 155 | 250 | 400 | 0.63 | 0.97 | 1.55 | 2.5 4 6.3 9.7

Bang 3.1
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Luu ¥ : Thuat ngir trén bang tra 3.1 : “ trén , “ dén va bao gom “
Vi dy : d=30 thi ¢ cot kich thudce danh nghia 18+30 ( c6 nghia cot nay danh cho
Kich thudce trén 18 dén 30 va bao gom 30 : 18 <d <30)

Néu kich thudc 30 ma ta tra & cot ngang KTDN 30+50 1a sai vi cot nay dung
cho kich thude 31+50

Tu bang (3.1)
@ 45 cép chinh x4c IT7 ¢ dung sai 1a 25um
@ 55 cap chinh xac IT7 c6 dung sai 1a 30 um
Tur két qua trén ta thay ciing mot cap chinh xac duong kinh 16n hon c¢é dung sai
16m hon .
1.4. Nhiét dd tiéu chuin
La nhiét d6 lam co hogc dan né kim loai , anh hudng dén trj s6 do cua kich
thudc thuc. Vi vy, dé thong nhat , tiéu chuan quy dinh nhiét do do kiém tra la 20°C
2. HE THONG LAP GHEP
Goi 1a mot lap ghép thi phai co hai chi tiét , mot cai bao ngoai va mot céi bi bao
(Lo truc , mong cai — mong duc ) va hai chi ti€t bao va bi bao c6 cung kich thude danh
nghia. Mbi lap long , chat hodc trung gian la do dung sai ctia 16 va truc quyet dinh . DBé

dap ung yéu cdu clia san xuat nguoi ta phai quy dinh hang loat cac kiéu lap véi nhitng
dic tinh khac nhau. Hé thng cac kiéu lap duoc dua trén hai quy luét:

2.1. Hé thong lap ghép co ban
2.1.1. H¢ thong 156 co ban (h3.1)

La hé thdng cac kiéu lap ma vi tri cia mién dung sai 15 13 ¢6 dinh va c6 sai léch
dudi EI=0 , sai 1éch trén ES=+TD. Muon c¢6 cac kicu lap khac nhau ( long , chat , hodc
trung gian ) thi thay doi vi tri mién dung sai cua truc so véi kich thudc danh nghia

|
um
Td
ES = +TD |- .
@) H .
El=0 = Td Dudong 0

T

A Td

h3.1
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2.1.2. H¢ thong truc co ban (h3.2)
La hé théng cac kiéu lép ma vi trf cia mién dung sai truc la ¢ dinh c6 sai léch
trén es= 0 va sai I¢ch dudi ei= -Td . Mudn c6 cac ki€u lap khac nhau thi thay d6i1 mién

dung sai ctia 16 so v6i vi tri Kich thuéc danh nghia

pm

TD

es=0 h ™
I ei=-Tdj-------- TD

h3.2

Puong 0

2.2.Sai léch coban (SLCB)
Dé xac dinh vi tri mién dung sai , ngudi ta di dua ra ddy sai léch co ban

(SLCB). SLCB la sai léch dung dé biéu thi vi tri ctia né so v6i duong 0
DPuong 0 1a duong bién kich thude danh nghia ctia 16 va truc D=d.
C6 hai sai I¢ch co ban : mgt day cua 16 va mot day cua truc
e Dbi voi 16 : C6 28 sai 1éch co ban duoe ky hi¢u tor A => Zc.
e Ddi vai truc : C6 28 sai léch co ban duoc ky hi¢u tor A => zC
Néu lay 156 1am co s& ( hé théng 18 ) , sai 1éch co ban cuia 16 13 H , chon sai léch
co ban cua truc twong ng ta cd cac truong hop sau :

g H H H
e Laplong : — , —, ...... , —.
plong a b h
OLz‘ipchzjt:ﬂ,i, ....... ,E.
p r z
Z . H H
e Laptrunggian. — , — , ....... , —.
P &8 js k n

Vidu: % 1a méi lap long .
H—g la mdi 1ap chit .
H7 .z . .
6 la moi lap trung gian .
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Nguoc lai lfiy truc lam co s& ( hé théng truc ) sai 1é€ch cua truc 1a h , chon sai
l1éch cua 16 twong rng ta ¢d thé co cac trudong hop sau :

”

e Lap long

U

e Lap chat:

”

e Lap trung gian :

Gr

: Lap long .

h6
K7

Vidu:

: Lap trung gian .

h6
S7

h6

: Lap chat .

1]
o} m§
NEZA
ez
S
>
|
=
i
7777
S %
P
A
|
mlu o N RN E
™ [ =
k(u\ N
«® =
- -
= NN
= -
5 S
= NW§
A%. N
- MW
S e«
S
11 =]
D i - S E— b B s—
Suonp yo3| reg wg 23] teg
A

h3.4

» Day sai léch co ban truc( h3.5)

(=]
WD
RN i
N
NS
=
=~
=
R E
%i
-
-
= o_.w
) <
Pk
S}
o T
=777
L\
S
b %
oz
o=
BEZ
R |
ep
£
=,

24



5. Mién dung sai
Mién dung sai (MDS ) = Sai 1éch co ban ( SLCB ) + Cép chinh xac (CCX)
Vidu:
H7 1a: MDS 16 v6i H1a SLCB, 7 1a CCX 15 .
k6 12 : MDS tryc v6i k 1a SLCB , 6H 1a CCX truc .

Pbi v6i 16 ¢6 28 SLCB tng véi 20 CCX ta s& €6 20 x 28 =560 MDS 15 , day 1a
s6 luong qua nhiéu vi vdy ngudi ta chon ra MDS tiéu chuan . Dé don gian hon nira
trong bang mién dung sai tiéu chuan ngudi ta chon MDS wu tién , 0 in dam trong
bang MDS tiéu chuin (Bang 3.2) . Trong thiét ké nén chon MDS uvu tién dé thuan loi
trong viéc sir dung dung cu cat c6 kich thudc dinh trudc ( sized tool ) .

Tuong tu ta co MDS tiéu chuan va MDS wu tién ciia truc ( bang 3.3) .
2.4. Lap ghép wu tién
_ Sau khi da c6 MDS ti¢u chuan va MDS uu tién cua 16 va truc, can phai phdi hop
lai dé c6 mdt lap ghép tiéu chuan hodc lap ghép uu tién .
Lap theo hé théng 16 ( Bang 3.4 ).
Lap ghép theo hé théng truc ( Bang 3.5).

bé d@)ng bd vabi viéc chon MDS uu tién , trong thiét ké khuyén cao nén chon cac
l1ap ghép uu tién .
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3. TRA BANG VA GHI KiCH THUOC TREN BANG VE
3.1. Tra bang ( bang 3.6 dén 3.12)
Khi ¢6 kich thuéc kém theo MDS | tra bang 1a dé tim sai 1éch trén va sai léch
dudi.

Khi tra bang can phai xac dinh cac yéu tb sau day :
e Kich thudc danh nghia cta truc hay 16
e Ky hi¢u MDS (SLCB + CCX)

Vidu : Tra bang 16 c6 @ 38H7 .

Tim bang c6 MDS 16 H7. Kich thuée @ 38 thudc khoang kich thudce tir 30-40
giong hang ngang va hang doc ¢6: EI =0, ES =+ 25um .

Chuyén kich thuéc theo mién dung sai @ 38H7 sang cach ghi kich thudc theo
sai 1éch gidi han 1a @ 387092

Céc vi du tra bang dé chuyén tir kich thudc c6 MDS sang kich thudc o sai 1éch
gi61 han :

@ 30H7 : (KTDN :24=>30):El =0, ES = + 21um => 30* 002

@ 50js6 : (KTDN : 40 =>50) : ei = -8um , es = + 8um => 50£0.008

@ 35f7 : (KTDN : 30 =>40) : ei = -50um , es = -25um => 3570%°

@ 55p6 : (KTDN : 50 => 65) : ei = +32um , es = +51pm => 5590

@ 70h6 (KTDN :65=>80):es=0, ei =-19 => 70.0.019

Céc luu ¥ khi tra bang va viét sai 1éch 1én kich thudc :

e Ap dung thuit ngit trén bang tra “trén , dén va bao gdm”.@ thi tra & cot 24 +
30 ('trén 24 dén 30 va bao gom 30 ).

e EI=0 hoic es = 0 thi khong viét s6 0.( 30921 | 70.9.019)
e Néu |El| = [ES| hoic [ei| = [es| cho phép viét + sai léch 50+0.08
e Vi kich thuéc danh nghia 13 mm nén phai chuyén don vi cua sai 1éch trén
bang la pm sang mm
6. Ghi dung sai l1én ban vé
> Ghi dung sai Ién ban vé chi tiét
Chon mot trong ba cach sau day :
e Céch 1 : Ghi theo mién dung sai .
Vd: @ 50H7 , @ 50k6

e Cach 2 : Ghi theo sai léch gidi han .
Vvd : @ 50%092° | @ 5010908
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e Cach 3 : Ghi theo cach két hop .
Vvd : @ 50H7( *%%2%) ; @& 50k6 (19%8
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Hinh vé - Cach ghi dung sai trén chi tiét truc
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Hinh vé - Cach ghi dung sai trén chi tiét 16

> Ghi dung sai 1én ban vé lép

e Céch 1: Ghi theo MDS @ 50%

+0.018

e Céch 2 : Ghi theo SLGH @ so[ﬂJ
+0.002
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e Cach 3 : Ghi theo cich két hop @ 50 | +00%5
k6 | +0.018
+0.002
(o8] (| —
55 3
-3 N e
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Hinh vé - Cach ghi dung sai trén ban vé ldp

Nhan xét :

e Cach 1 : Ghi theo MDS thi biét duwoc hé thong lap ghép , dic tinh ciia mbi

lap , thich hop trong nhiéu thiét ké

e Céch 2 : Ghi theo SLGH ngudi dimg may hiéu tryc tiép dé kiém tra kich

thudc , khong can ban tra .

e Cach 3 : Dung hoa hai truong hop vira thiét ké vira gia cong
7. BAI TAP Vi DU

Cho

o~ Wb F

S

lép ghép O 65 % :

Giai thich ky hiéu trén .
Tra bang tim sai léch gidi han cua truc va 10.
Viét ky hiéu trén theo cach két hop.
Lap ghép trén thudc hé théng gi ? Tai sao ?
Chon hé théng twong duong va viét ky hiéu theo cach viét két hop.
Hai lap ghép trén , ldp ghép nao wu tién ?
Hay cho biét dac tinh cia mdi lap.
V& so d6 lap ghép
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Bai gidi :

1.

Giai thich ky hiéu :
@ 65 % 1 ky hiéu ciia mét kich thude 15p ghép

e 65 : kich thuéc danh nghia cua 16 va truc.

e H7:MDS 16 (H:SLCB16,7:CCX10)

e 7 : MDS truc (f: SLCB truc, 7 : CCX truc)
Tra bang :
@ 65H7 : ES = +30um, ElI =0
@ 65f7 : es = -30um, ei = -60um

Viét ky hiéu theo cach viét két hop

H7 | +0.03
pust 152

—-0.06
Lap ghép trén thudc hé théng gi ? Tai sao ?

Lap ghép trén c6 MDS 16 laH (EI =0, ES = +TD ) nén day la lap
ghép theo hé thong 16

Chon hé théng twong dwong :

H7 : F7
—— ¢06 hé thong tvong duong —
g7 CO ¢ HIONE HONE QUONE 75

@ 65F7 (ES = £60pum , EI = +30um)
@ 65h7 (es=0, ei =-30um)

0.06
@ 6557 10,03
h7 | -0.03

Hai lap ghép trén lap ghép nao wu tién :

Hr7 - 1a 1ap ghép uu tién.

f7

F7 n T , "
T : khong phai 1a 1ap ghép uu tién.
Dic tinh ctia moi lap :

Méi lép @ 65 7

f7 | —003

[+°-O3J €O Dimin = 65 > dmax = 64.97.
-0.06

Vay day 1a mdi lap long
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8. V& so do lap ghép :

um

Smin:30].1.m
Smax=90 Hm

—

Pbudng O

EI TD=30um

-

Lg¥]
w2
I
1
td
<
— -]

Td=30um

D =d=65
a
|
o
S

8. CAU HOI

1. Cép chinh xac la gi ? Trong nganh ché tao may thong dung , thudng ap
dung cap chinh xac nao ?

Dung sai c¢6 quan hé gi véi kich thudc danh nghia , cho vi du minh hoa.
Cap chinh xac c6 quan hé gi ddi véi dung sai , cho vi du minh hoa

Tai sao phai chia kich thudc tir 1+-500pum thanh 13 khoang co ban

Lap ghép theo hé thong 16 14 gi ? Cho vi du minh hoa

Lap ghép theo hé thong truc 1a gi ? Tai sao nén chon lap ghép wu tién ?
Lép ghép uu tién 12 gi ? Tai sao nén chon lip ghép wu tién ?

Khi tra bang can luu y nhitng diéu gi ?

© o N o g~ D

C6 may cach ghi kich thudc kém theo dung sai 1én ban vé ? Cho vi du

minh hoa .

9. BAI TAP

Bai 1 : Cho cac kich thudc sau day ; tra bang tim sai léch gii han va viét ky
hi¢u theo cach viét két hop :

@ 50H7 @ 40js6 @40’
JsS6
p7

@ 75P7 @ 75h6 o5
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BAi 2 : Cho lp ghép @ 65 H—g
p
Giai thich ky hiéu.
Tra ban va tim sai léch giéi han cua truc va 16.

a

b

c.  Viétky hiéu lap ghép trén theo cach két hop .
d Lap ghép trén thudc hé thong gi ? Tai sao ?

e

Chon hé thépg trong duong ngugc lai , tra bang va viét lai ky
hiéu theo cach viét két hop .

f.Hai lap ghép trén c6 thudc 1dp ghép uu tién khong ?
g. Hay cho biét dac tinh ctia mdi lap.
h. V& so d6 lap ghép

Bai 3 : Cho cac lip ghép :

gaoh’ @ 5018
K6 h8

Giai bai tap theo cac yéu cau twong ty & bai 2
Bai 4 : V& so d6 lip ghép @ 45 % va @ 45':_88 va nhan xét su khac nhau vé :
sai léch , dung sai , cac thong sb gidi han va sy chinh Xac ciia hai lap ghép trén .
Bai 5 : V& so dd lip ghép @ 60|:—67 va @ 60%. Nhan xét v& hé théng Iip

ghép, sai léch , dung sai, cac thong sb ctia hai méi lap trén.
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Bai 4. AP DUNG CAC LAP GHEP TIEU CHUAN

Gioi thiéu:
Trong bai nay gidi thidu tmg dung cac lap ghép tiéu chuan
Muc tiéu — Xdc dinh dwoc pham vi g dung ciia mot s6 méi ldp thong dung.

—Chuyén dwoc tir hé thong 16 sang hé thong truc.

1. PHAM VI UNG DUNG CAC KIEU LAP LONG

Céc kiéu lap 16ng tiéu chuan thuong duoc sir dung trong mdi ghép ma hai chi
tiét chuyén dong twong doi vai nhau. Tuy theo diéu kién 1am viéc ma ta chon kiéu ghép
de c6 do hd thich hop.

1.1. Lap truot %

Kiéu lép ﬂH—SE
h6 h7 h8
Kiéu lap nay co6 d6 ho nho. Po hé nhé nhat Smin= 0, chi tiét thudng chuyén
dong cham doc tryc, bao ddm dd chinh xac dong tam cao.
Vi du: — Nong u dong may tién .
— Ong boc truc may khoan.
— \Vong ngoai 6 1an véi bo truc.

— Lap vong trong banh rang thay thé véi truc...
. H(G
1.2. Lap dong —| —
P ( h ]

Kiéu lép ﬂﬂ
g6 h6

Kiéu lap nay c6 do ho nho, dugce s dung doi vé6i cac lap ghép dong tinh tién
chinh xac, do khe h¢ nho lap ghép bao dam do dong tam.

Vi du: — O truc chinh cta cic may chinh xac.
— L§ banh rang dich chuyén trén tryc.

— L5 céc ly hop viu.
1.3. Lap chuyén %(%)

Kiéu lép ﬂﬂ
f7 hé
Kiéu ldp c6 d6 ho trung binh, 46 hé du dé truc quay tu do trong 6 truot c6 boi
tron dau, mo.
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Vi du: — O truc trong cac hp truyén dong.
— Bénh ring hoidc banh dai 16ng khong.
— Con trugt trong ranh truot.
— Xéc mang va rdnh xéc mang.
1.4. Lap chuyén nhe E(EJ
e

Kiéu lip ﬂ H—8

' e8

Kiéu lap nay c6 do ho twong ddi 16n, dam bao truc quay tw do véi ché do 1am
viéc nang, tai trong 16n, nhiét do cao.

Vi du: — O lap vdi truc tude bin ciia may phat dién.
— Cb tryc chinh cua truc khuyu véi 6 trong dong co 6 6.

-0 truot truc cam.
1.5. Lap chuyén rong %(%)

H9 H8
"d9

Kiéu 14

Kiéu 1dp nay c6 do ho 16n, cho phép bodi thuong sai 1éch vé vi tri bé mit lip
ghép va bién dang nhiét.

Vi du: — Truc may can, may nghién lap véi 6 truc.
— Pitbng va xylanh may hoi nudc.
— Vong gang lap voi pitdng may nén khi.
H.H.H (A_ B C]

1.6. Lip t6 hop — e ety

h'h'h

Kief:u 1ap nay c6 do ho 16n, d6 chinh xac 1ap ghép thap, thudng dung cho nhitng
moi ghép 0 co kich thudc 16n.
2. PHAM VI UNG DUNG CAC KIEU LAP TRUNG GIAN

Lap trung gian la lap ghép co do long hodc do doi nhung khe hé va do doi nho
hon lap long hodc lap chat. Vi vay, méi ghép nay thuong duge dung cho mbi lap cd
dinh, yéu cau dong tdm cao va thao lap d& dang.

Lap ghép trung gian theo hé thdng 15. Sai léch co ban (SLCB) cua 16 1a H,
SLCB truc tu: js, k, m, n.

Lap ghép trung gian theo hé théng truc. SLCB cua tryc 1a h, SLCB cua 15: JS,
K, M, N.
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2.1. Kiéu I8p khit ﬂ[%j

js
Kiéu lép ﬂ : J57
js6  hé

Kiéu ldp nay thuong c¢6 do hd nhiéu hon d6 doi, d6 ddi khong 16n nén thao lip
dé dang.

Vi du: — L6 banh rang voi truc c6 then.
— L4 banh dai véi truc c6 then.
—\/0ng ngoai 6 lan véi bo truc.
2.2. Kiéu lip ciing %(%)

H7 K7

K.X 16 _,_
1cu lap k6 ' hé

Pay 1a kiéu lap trung gian thuong duoc sir dung nhat. Kiéu lap nay thuong nhan
duoc do doi hon do hé.
Vi du: — Lip ghép vong trong 6 lan véi truc.
— Lap ghép banh ring c6 dinh trén tryc c6 then.
— Lap ghép béanh dai v6 lang véi truc co then.
— Bac lip véi thanh truyén.
2.3. Kiu Iip birc E(Mj
m{ h

Kiéu lap nay thuong c6 do doi. Dung cho mdi ghép cb dinh, lam viéc véi van
tc 16n.

Vi du: — Lip ghép 18 banh rang con véi truc co then.
— Lap ghép li hop vau trén truc.

— Lap ghép rdto vai tryc.
2.4. Kiéu lip cirng E(Ej
n

o . H7.N7
Kiéu lip —;—
2P 6 he

Kiéu 1dp nay co xac suat do doi 16n nhat, day 1a kiéu lip trung gian chit ché
nhat. Thuong dugc dung khi c6 tai trong dong, lyc va dap 1on.
Vi du: — Banh rang vdi truc trong c&c may bua, may dap.
— Lip cac banh rang chu dong may san véi truc .

— Liap phan c6 dinh ly hop vAu véi truc.
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3. PHAM VI UNG DUNG CAC KIEU LAP CHAT

, Lap chit 1a lap ghép luon ludn c6 do doi, do doi gy ra bién dang dan hoi khi
lap. Bay 1a moi ghép ¢ dinh khong thao va khong c6 céc chi tiet phu kep chat nhu:
bulong, dai oc.

3.1. Lip chit loai nhe E(Ej
P

Kiéu lip — H7.PT
p6 "h6

Kiéu lip nay dung cho mdi ghép truyén momen xoan nho, méi ghép co thanh
mong khong cho phép bién dang. Lam viéc vdi van toc 16n, tai trong 1om.
Vi du: — Bac Iép trén truc dong co dién .
— Vong chin 6 lan.
— Bac véi 16 banh ring 16n.
H.H.H (R S Tj

3.2. Lip chit loai trung binh —;—;—
h h h

I’

Kle lpﬂﬂ
ré s6

Kiéu lap nay truyén momen xoan trung binh, 1am viéc véi van toc 16n co tai
trong dong hay luc va dap trung binh .

Vi du: — Bac 6 truot 1ap v6i than 6 khi tai trong ning c6 va dap.
— Vanh ring bang thau lap véi than gang c6 vis c¢6 dinh.

3.3. Lip chit loai niing E(UFJ
u

Kiéu lpﬂl;l—:

Kleu lap nay €6 do doi 16m, duge sir dung d6i voi moi ghép ¢ truyén tai nang,
can truyén momen xoan 16n, cé tai trong hodc lyc chan dong 16n .

Vi du : — Banh xe ldp véi truc clia toa xe tu hoa.
— Vanh rang bang thau lap voi than thép .
— Bac 6 truot lap véi than 6 trong may ép banh léch tam.
CAU HOI
1.C6 diéu gi khéc biét ddi véi cac kiéu lap long.
2.Hay liét ké cac truong hop lip ghép ma ban da thy.
3.Hiy chon mdt vai tng dung cu thé cho cac kiéu lip 16ng.
4.Hay chon mot vai tmg dung cu thé cho cac kiéu lip trung gian.
5.Hay chon mot vai tng dung cu thé cho cac kiéu lip chat.
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BAI TAP
Cho trudc cac ap dung lap ghép véi kich thude danh nghia , kiéu ldp . Yéu cau xac

dinh , tinh toan dé ghi cac théng s 1én bang sau day :

@30

]

=
.
%
é

(B)

@60

S|

D48

Y/ ols ‘l g
% o I
== | 7

(C) (D)
¢ , R , . Khe hé hoac
th"g; KTDN |  Kiéu ldp h'fg(l thlgfl Kich thude gidi han | 45 46 gi6i han
) £ Dmin | Dmax | Omin | dmax | Max Min
A 30 Lap chat loai
nhe
A 18 Lap chuyén
B 36 Lap cang
B 48 Lip chuyén
B 60 Lap chat loai
nhe
C 15 Lap truot
C 24 Lip chuyén
D 54 Lap c?at loai
nang
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Chuong 3. DUNG SAI HINH DANG, VI TRI
VA NHAM BE MAT

Bai 5. DUNG SAI HINH DANG HINH HQC VA
VI TRi BE MAT TUONG QUAN

Gi6i thi¢u:
Trong bai ndy gidi thiéu vé sai léch hinh ddng hinh hoc va vi tri bé mat twong quan bé mat

Muc tiéu — Gidi thich dwoc cdc ky hiéu cia sai léch hink dang hinh hoc va vi tri bé
mat twong quan.

—Ghi dwoc cac ky hiéu vé sai léch hinh dang va vi tri bé mat trwong quan
lén ban ve.

Trong qua trinh gia cong khong nhiing kich thudc ma hinh dang va vi tri tuong
quan ciing bi sai 1éch do cac hién tugng vat Iy va hé thong cong nghé khi gia cong gay
nén.

Pé danh gia cc sai 1éch hinh dang vi tri bé mit ngudi ta dua ra cac khai
niém sau:

— B@ mit danh nghia: 1a bé mat hinh hoc 1y tuéng khong co sai 1éch nao.
— B@ mit thuc: 12 bé mit gi6i han cta vat thé va ngin cach nd v6i moi trudng
xung quanh.
— Bé mit ap: la bé mat danh nghia tiép xtic v&i bé mit thuc cua chi tiét.
1. DUNG SAI HINH DANG CUA BE MAT
1.1. Dung sai hinh dang bé mit phang

o Do thang (ky hiéu:—): la khoang cach 16n nhit A tir cac diém ciia bé mat thuc
toi duong thang ap trong gidi han phan chuan.

o Do phang (ky hiu: /7)) 1a khoang cach 16n nhat A tir cac diém ctia bé mat thuc
t61 mat phing ap trong gi6i han ctia phan chuan.

Mat phang ap

Duong thing dp

Profin thyue

Mat phang thuc

Hinh5.1 Hinh 5.2
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1.2. Dung sai hinh dang bé mit tru
= P tron (ky hiéu : Q) I1a Khoang céch 16n nhat tir cac diém cta profin thuc dén
vong tron ap. Cac dang sai 1éch cua do tron:
— B0 6van: la sai 1éch do tron ma profil thuc 1a hinh 6van.

d max—d min

— D0 khong tron: A = 5

— D0 phén canh: 1a sai 1éch ma profin thyc 13 hinh nhiéu canh.

Vong tron ap o Gmax A

1
7

_ dmax - dmin
2

Hinh 5.3

= Do tru (ky hidu: £ )Ia khoang cich 16n nhét A tir cac diém ctia bé mat thuc dén
mat try ap trong gidi han phan chuan. Cac dang sai I¢ch ctua do tru:

Profin thue A

— P06 con :qlé sai léch profil mat cat doc khi hai duong sinh ddi dién 1a hai
duong thang khdng song song.

— Do phinh: 1a sai 1éch profil mat cat doc khi duong sinh phinh ra & gitra.
— Do that: 12 sai 1éch profil mit cit doc khi duong sinh thit ¢ gitra.
Tri s6 d6 con, do phinh, d6 that dugc xac dinh theo cong thirc:

_ dmax—dmin

A

EW

dmin
irax

dimin

dﬂT 1X

dlﬂ mn
dm ax

a) d)

Hinh 5.4
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Bdng 5.1: BANG KY HIEU DUNG SAI HINH DANG

Ky hiéu Giai thich

u,[}:i A
Ve

Dung sai d6 phing cta bé mit dang xét 1a: 0,05.

[—Jo.1 N
£ Dung sai d0 thang ctia bé mat la: 0,1 trén toan bo chicu

Z dai.

&0.01
g I Dung sai d6 tru cua bé mat dang xét 1a: 0,01

\a

(Olo.03

1 Dung sai do tron ctia bé mat dang xét la: 0,03

2. DUNG SAI VI TRi BE MAT

Mot chi tiét khi da gia cong néu phan dung sai kich thude va dung sai hinh dang
dat yéu cau, nhung moi quan hé twong quan giita cac bé mat khong chinh xac thi cling
khong thé dung duoc.

Vi du: Truc mét dong co dién. Kich thudc va hinh dang meflt‘tru A,B va bé mat
C cua roto dat yéu cau theo dung sai, nhung ba mat tru trén khong dong truc. Mat C c0
d0d dao so voi hai mat A,B 16n hon khe hé cta roto va stato thi roto s& cham vao Stator
va dong co khong hoat dong duoc

Ao Al
=

Hinh 5.5 Hinh 5.6
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Bdng 5.2: BANG KY HIEU DUNG SAI VI TRi BE MAT

Ky hiéu

Giai thich

5|

Dung sai d6 song song cua bé mit B so voi bé mat A
14 0,1 trén chicu dai 200 mm.

Dung sai d6 vudéng goc ciia bé mit B so v6i bé mat A
la; 0,1

Dung sai do dong tdm ciia bé mat B so voi bé A la:
0,1.

Dung sai do d6i xtng cta 2 bé mit B so v4i bé mit A
la: 0,04.

—
) Dung sai d giao nhau ctia hai duong truc 16 12 0,05
~
#]0.04] AB]
I — 1 Dung sai d¢ dao hudng kinh cua bé mit C so véi hai
' bé mat A va B 1a: 0,04
@ e E

Dung sai d0 ddo mat mut so véi duodng tdm cua mat A
1a 0,1 tng voi duong kinh @50.
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CAU HOI
Y nghia ctia sai léch hinh danh hinh hoc.
Y nghia cua sai 1éch vi tri twong quan.
Su khac nhau gitra sai léch hinh dang va sai 1€ch vi tri trong quan.

MOoi quan hé gitra dung sai d6 vuong goc va do6 dao mat dau.

o k& b PE

Moi quan hé gita dung sai d6 dong tAm va do dao huéng kinh.

BAI TAP MAU
Cho truwée: hinh vé va cac dung sai hinh danh va vi tri tuong quan sau day
— Dung sai d0 tron ctua bé mit A 13 0.005
— Dung sai d0 tru cia bé mit B 12 0.02
— Dung sai d6 dao hudng kinh ctia bé mit C 13 0.025 so v6i bé mit A,B
— Dung sai 0 ddo mat dau ctia bé mat E 14 0.035 so v4i bé mit C
— Dung sai d6 song song cua bé mit F 12 0.018 so v6i bé mit G
— Dung sai d0 vudng goc cua 16 14 0.03 so véi bé mit F va G

Yéu ciu: Ghi cac Ky hiéu 1én hinh v&
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BAI TAP
Bai tap 1:

Dung sai hinh dang Ghi 1én ban vé

—

Dung sai d6 thang cua bé mit dang xét 1a 0.02

— L |
— Dung sai do phéng cua bé mat trén la 0.05 D:l—l ‘
— Dung sai d6 phang cua bé mat duéi 1a 0.06
— Dung sai do tron ctia bé mat dang xét 13 0.01 | 1 G

— Dung sai d try 1 0.02 ! O

Bai tap 2: Ghi dung sai vi tri bé mit twong quan 1én hinh v&

Dung sai vi tri b& mit twong quan Ghi Ién ban vé
Dung sai do vudng goc cua bé mit dang xét Ia } <|
0.005 so vo1 bé mat B .
B
Dung sai d¢ song song cua bé mit dang xét 1a :] E
0.002 so vo1 bé mat A
LA

. . I I
Dung sai do dong tam ctia bé mét dang xét la D -
0.015 so v6i bé mat A YO —

A S
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Dung sai do dbi ximg cta bé mat dang xét 1a

0.015 so v&i bé miat F

Lo

-—‘

Dung sai d6 dao hudng kinh ctia bé mit dang xét

12 0.035 so véi bé mat A

Dung sai do ddo mat dau cua bé mat dang xét 1a

0.02 so v&i bé mit A va B

ng

Bai tap 3:

Yéu ciu: Ghi cac ky hiéu sai 1éch hinh déng va sai 1éch vi tri twong quan 1én hinh v&.

— Dung sai d0 tron cua bé mat A 14 0.002

— Dung sai d¢ tron cta bé mit B 13 0.025

— Dung sai d0 dao hudng kinh cua bé mit C 14 0.028 so v6i bé mit chuan A,B

— Dung sai d0 ddo mat dau E 13 0.03 so v6i mat C

— Dung sai d6 vudng goc ciia bé mat G 13 0.03/@100 so véi bé mit F

— Dung sai d song song cua bé mit H 1 0.025 so voi bé mat F

54
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Bai 6 NHAM BE MAT.

Gi6i thi¢u:
Trong bai nay gidi thiéu vé d6 nham bé mit
Muc tiéu — Trinh bay dwoc cdc chi tiéu danh gia do nhdam.

—Ghi dwoc do nham lén ban vé chi tiét.

1. KHAI NIEM
1.1. Khai niém vé @9 nham bé mit
Bé mit cua chi tiét sau khi gia cong khong tron lang va bang phang nhu dang bé

mat hinh hoc Iy twong ma c6 nhiing nhap nhéd do vét chuyén dao va qué trinh bién dang
déo dé lai. Quan sat bé mat sau khi gia cong da duoc phong dai

h Profin thuc

h,

Hinh 6.1

Ta thdy c6 3 loai nhap nho sau:

- Nhép nho co6 chiéu cao hl: 1sai léch hinh dang hinh hoc.
— Nhap nho c6 chiéu cao h2: 1a do séng bé mit.
— Nhép nhd c6 chiéu cao h3: 13 d6 nham bé mit.
1.2. Anh hwéng ciia @9 nham bé mit dén chat lwong 1am viée ciia chi tiét
Anh huéng dén tinh mai mon: Pdi véi cac bé miat ghép chuyén dong twong dbi
v61 nhau. Pau tién hai chi tiét tiép xic ¢ dinh nhap nhd, dién tich ti€p xuc thuc nho, ap
lyc 16n 1am céc lyc dinh nhap nho bi mai mon (Giai doan chay ban dau mon 75% chicu

cao nhap nh6), lam cho mo6i ghép ¢ khe hé giam chinh xac. Dbi véi lap chit, sau khi
ép vao chiéu cao nhap nhé bi san bang 1am cho d6 doéi nhé so véi tinh toan.

Day clia nhitng nhap nho 13 noi tap trung ing xuét lam chi tiét dé bi gay, nut.
Day ctia nhitng nhap nho 1a noi c6 thé chira nhimng tap chat giy an mon.

Khi chiéu cao nhip nhd thap, nham bé mat tinh can phai gia cong bing céac
phuong phap mai ning suit thip, ton kém. Khi nham bé mat thd gy ra anh hudng tiéu
cuc trén. Vi vy, viéc chon d6 nham hop Iy 1a diéu can cin nhic chon lua tiy theo cong
dung cua chi tiét.

55



2. CAC CHI TIEU PANH GIA

Dénh gid nham bé mat dua vao chiéu cao cua nhap nho cia bé mat trén chiéu
dai chuan L. C6 hai cach danh gia sau day:

2.1. Sai léch trung binh s6 hoc ciia profil Ra
L

H-
Ha
H1H

Hinh 6.2

Sai 1¢ch trung binh s,(*) hoc cua profil Ra la tri sO trung binh céac khoang cach tur
dinh trén dudong nhap nhé dén duong trung binh 00 lay theo gia tri tuyét doi trong pham
vi chiéu dai chuén 1.

Vil F Yo+ Y, 1
SVEVCSTARE N

Puong trung binh 1a dudong chia cic nhip nhé bé mit thanh hai phan sao cho
di¢n tich hai phan dé bang nhau.

2.2. Chiéu cao nhip nhé ciia profil theo 10 dinh Rz

Chiéu cao trung binh nhip nho cua profil theo 10 d’iém R la gia tri trung binh
cua 5 khoang cach tr 5 dinh cao nhat dén 5 day thap nhat trong pham vi chiéu dai
chuan L.

(h,+h,+...+h))=(h,+h, +..+h,) 1
Rz = = (S hy i
Z 5 5 max mln)

Tri s Ra, Rz cang 16n thi nhdm cang 16n (d6 nhan bong cang thap) va nguoc
lai. Theo TCVN 2511 — 95, chia nham bé mit ra lam 14 cp. Ung v6i mdi cap nham s&
co Ra, Rz tuong ting.

Thong @6 nham ghi theo Ra hoac Rz theo 6 in dam.
Vi du: Cap d6 nham 4 trén ban v& ghi Rz40.
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Bing 6.1: BA NG THONG SO CAP PQ NHAM BE MAT

Cép d6 nham bé Thong s6 nham (um) Chiéu dai chuén 1

mit Ra R: (mm)
1 Tir 80 dén 100 Tir 320 dén 160

2 Dudi 40 dén 20 Dudi 160 dén 80 8

3 “ 20 “10 “ 80 40

4 “ 10 “5 “ 40«20 ’5
5 “« 5 «“25 “ 20 “10 !
6 “ 25 “1.25 “ 10 “63

7 “ 1.25 “ 0.63 “ 63 “32 0.8
8 “ 0.63 “ 0.32 “ 32 “16

9 “ 032 “0.16 “ 1.6 “0.8

10 “ 0.16 “ 0.08 “ 08 “04 0.5
11 “ 0.08 “ 0.04 “ 04 “02 '
12 “ 0.04 “ 0.02 “ 02 “0.1

13 “ 0.02 “ 0.01 “ 0.1 “0.05 0.08
14 “ 0.01 “ 0.005 “ 0.05 “ 0.025 '

Theo tiéu chuan TCVN: 1995 qui dinh 14 cip d6 nham va tri s6 cua cac thong sb
nhdm Ra, R;

Theo tiéu chuan ISO, nham bé mit dugc chia lam 12 cp theo bang ( 6.2)

Bang 6.2
Nham bé mit Ra (um) Céap d6 nham
50 N12
25 N11
12.5 N10
6.3 N9
3.2 N8
1.6 N7
0.8 N6
0.4 N5
0.2 N4
0.1 N3
0.05 N2
0.025 N1
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3. CHON VA KY HIEU PQ NHAM BE MAT TREN BAN VE
3.1. Chon d¢ nham

Chon d6 nham bé mit gia cong 1a mot viée rat quan trong anh huong dén chét
luong be mat chi tiét, chi phi gia cong va dit biét la quyét dinh phuong phap gia cong
bé mit dy. Vi vay, khi chon d nham bé mit can phai xac dinh nham t6i uu ciia bé mit
0 vi tri ap dung ddng thoi phai biét duoc kha ning cong ngh¢ cua thiét bi gia cong . Sau
day 1a bang thong ké kha ning coéng nghé cua mot sé may cong cu théng dung ( bang
6.3)

Bang 6.3

P6 nham trung binh ctia bé mit g véi méi phuong
phap gia cOng

Chiéu cao cta dd nham dugc do bing micromet ,um

Qua trinh

(%)
=

pm 50 25 12.5 63 32 16 08 04 0O 0.05 0.0250.012

Cua  s— |
Bio — o
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Chudt .
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Vi du : Cho chi tiét va cac phuong phap gia cong tung phan cia chi tiét ( duoc bleu dién
& hinh 6.3). Dua vao bang trén , ta ghi dung sai bé mit cho ting phan cta chi tiét :

Khoan —=—
9
Phay
W J_J,S\x \
Tién tinh —]__ 7 Chubt
. \
Mai tron -m_\ §\ \\\\ \\ ™ Tién vat mat
AN
Doa ~.]_

Tién vat mit

Hinh 6.3
Phuong phép gia cong ting phan cia D6 nham bé mit ing v6i mdi phan do

chi tiét (Lm )
Khoan 6.3
Tién tinh 3.2
Mai tron 1.6
Doa 1.6
Phay 6.3
Chudt 1.6
Tién vat mat 6.3
Cac bé mit khac 40

Cudi cung , ta s€ dién vao ban vé ché tao nhu hinh dudi day :

w.ﬂ"

\ iy 6.3
\ \\\\\\\\\{/\&M
@\\\\\@

ﬁ

ZOQ

Hinh 6.4
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3.2. Ghi ky hiéu d¢ nham lén bang vé
Ghi trén ban v€ mot trong cac ky hiéu sau day:
v/ f : Dung cho bé mit khong quy dinh phuong phéap gia cong.
Vf : Dung cho bé mit gia cong cat got.
\’;}/ : DUNng cho bé mit gia cong khong phoi, hodc khdng gia cong.
O1: ghi Ra hoac Rz.

2 — Néu dung Ra thi khong can ghi Ra trén ky hiéu.
3 Vi du: 0@ c6 nghia Ra= 0,63.
i — Néu %1;{21% Rz phai ghi chit Rz trén ky hiéu.
Vi du: c6 nghia Rz= 40.
O2: Ghi phuong phap gia cong.
4 3: Ghi tri s6 chidu dai chuén.

O 4: Ghi huéng nhap nho.
Hinh 6.5 ’
Thong thuong trén ban v& ding ky hicu /v ghi OL.
Céc luu y khi ghi o nham:
— Qui céch ky hiéu d0 nham trén ban vé
i
60° - ]

i @D & & | .
| | —¥ | — |

3
h
3

1.5h

Hinh 6.6

— Vi tri ghi d6 nham (hinh 6-7): ghi truc tiép 1én bé mit trudng hop trong
vling 30° thi ghi trén gia ngang

Hinh 6.7




Do nham trén mdi bé mit chi ghi mot 1an ky hiéu duoc dit trén dudng bao
thay, trén duong giong hoac trén gia ngang.

—  Néu tit ca cac bé mat cua chi tiét co cung d6 nham thi d6 nham chung dugc
ghi & goc bén phai ban ve.

— Do nham duoc ghi truc tiép 1én timg bé mat. Cac mit con lai c6 chung do
nham thi ghi d0 nhdm chung do6 1€n gdc trén bén phai ban ve.

R-20
¢ x45 v Réo
In— 1.5 R:z20 25
é Rz20
e I L
|
Rz25
R220
1
0.63
Hinh 6.8 Hinh 6.9
CAU HOI

1. Nham bé mat anh huéng dén tudi tho cua chi tiét may nhu thé nao?
2. Nham bé mat ¢ lién quan gi dén dung sai, gia thanh san pham?

3. Ghi ky hiéu nham bé mit trén ban vé nhu thé nao?

4. Hay cho biét Ra gia cdng ban tinh ctia phuong phép tién , phay, bao.
5. Hay cho biét Ra ctia mai tinh.

BAI TAP
Bai tap 1:
Cho trude cac phuong phap gia cong cac bé mit

— Bématl  :Maitinh

— Bémit 2,57 : Tién ban tinh

— Bémat3  :Tiéntinh

— Bémit4  :Phdican nong

— Bémat6  :Maitinh

— Bémit7,8 :Phay

— Bémit9 :Doa
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CAc bé mit con lai R, = 40

Yéu cau ghi d6 nham 1én hinh v&

3 4 S 6 7

o~

______ ___@ ]

Bai tap 2:

Cho truée hinh biéu dién try va phuong phép gia cong.

Bémat 1,7 : Tién thd
Bémat2,6 : Maitinh

Bé mit 3 : Tién tho
Bé mit 4 : Phoi can néng khéng gia cong
Bé mit 5 : tién tinh

Bé mat 8,9 : phay ban tinh
Bémit10 : Khoan

CAc bé mit con lai Ra = 10

Yéu cau ghi do nham 1én hinh vé

1 2

3 4 5 6

_______________@________
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Chwong 4. DUNG SAI VA LAP GHEP CAC
CHI TIET PIEN HINH

Bai 7. DUNG SAI LAP GHEP THEN VA THEN HOA

Giéi thiéu:
Trong bai nay gidi thiéu vé dung sai ldp ghép then va then hoa
Muc tiéu — Chon va tinh duwgc cdc théng sé then bang

—Ghi duoc dung sai lén kich thudc bé rong b cua ranh then trén truc va
trén bac.

—Xac dinh dwoc cac yéu 16 dinh tam va doc dwoc ky hiéu then hoa.

1. DUNG SAI LAP GHEP THEN
1.1. Khéi niém
Then bang 1a mot chi tiét phu trong moi ghép hinh try tron, ding dé c¢d dinh
theo chiéu quay giira truc va nhiing chi tiét 1ap trén ‘tryc nhu banh rang, banh dai, tay

quay... nham thyc hién chitc ning truyén momen xodn hodc dan hudng khi chi tiét can
di truoc doc truc.

Then c6 ba loai:
— Then bang.
— Then ban nguyét.
— Then vat.

Dung sai kich thudc va lip ghép cua then bang va then ban nguyét dugc qui
dinh theo TCVN 4216 + 4218 — 86.

Trong san xuat thuong dung nhat 14 loai then bang.(Hinh 7.1)

SRAON

Hinh 7.1
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1.2. C4c yéu tb co ban ciia then bang
C6 ba chi tiét tham gia mdi ghép then: Truc (1) ; Then (2); Bac (3)
Lép ghép truc va bac theo dudng kinh d=D.

Lap ghép gitra then véi truc va bac theo bé rong b.

b : La chiéu rong then, chief:u rong ranh trén truc va la chiéu rong ranh
trén bac. b chinh 1a kich thudc lap ghép can xac dinh dung sai.
t1 - Chiéu sau ranh trén truc.
t - Chiéu sau ranh trén bac.
h : Chiéu cao then.
| : Chiéu dai then.
Chon then:

— Chon b cua then theo duong kinh truc.
— 1y, tp, h tra bang theo b.
— Chiéu dai | cta then nho hon hodc bﬁng chiéu dai cua bac.

Ky hiéu then:

Loai then b h 1

Vidu: - Then bang A18x11x100 (TCVN 2261 — 77)
A: Then bang dau tron b=18; h=11; 1=100.
- Then bang B18x11x100 (TCVN 2261 — 77)
B: Then bang dau vuong b=18; h=11; 1=100.
1.3. Chon va tinh cac thong s6 ciia then

Kich thudc 1ap ghép 1a b. C6 3 kiéu lap ghép then tuy theo diéu kién 1am viéc
cua then.

1 o
B Dcx45
I s N
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Bdng 7.2: Then bang — kich thwée mit cit ciia then va ranh then (mm)

Kich thuéc | Chiéu siu ranh then
Duong kinh truc d?nh . . s Chiéu dai
d (mm) nghiacia | Tréntruc | Trén 1o | C
then
b h &1 )

Trén 5 dén va bao gdm 7 2 2 11 1,0 620
Trén 7 dén va bao gdbm 10 3 3 2,0 1,1 6—28 02
Trén 10 d&én va bao gom 14 4 4 2,5 1,6 836 ’
Trén 14 dén va bao gom 18 S 5 3,0 2,1 10 -45
Trén 18 dén va bao gom 24 6 6 3,5 2,6 14 —55
Trén 24 dén va bao gom 30 8 7 4,0 31 18-70
Trén 30 dén va bao gom 36 10 8 4,5 3,6 22-90 |03
Trén 36 dén va bao gom 42 12 | 8 4,5 3,6 28 - 100
Trén42 dén va bao gom 48 14 1 9 5,0 4,1 36 — 140
Trén 48 dén va bao gom 55 16 | 10 5,0 51 45— 180
Trén 55 dén va bao gom 65 18 | 11 5,5 5,6 50 — 200 05
Trén 65 dén va bao gom 75 20 | 12 6,0 6,1 56 -220 |
Trén75 dén va bao gom 90 24 | 14 7,0 7,2 63 — 250
Trén 90 dén va bao gém 105 28 | 16 8,0 8,2 70 - 280
Trén 105 dén va bao gobm 120 | 32 | 18 9,0 9,2 80— 315
Trén 120 dén va bao gobm 140 | 36 | 20 10,0 10,2 90-355 |0,8
Trén 140 dén va bao gom 170 | 40 | 22 11,0 11,2 | 100 -400
Trén 170 dén va bao gom 200 | 45 | 25 13,0 12,2 | 110-450

Chiéu dai then uu tién :

6,8,10,12,14,16,18,20,25,28,32,36,40,45,56,63,70,80,90,100,110,125,140,160,180,200. ..

- Céch x4c dinh chiéu dai then

Vi du: Cho chiéu dai bac(moayo) 1a 54
Chiéu dai then so bo 1a: 54 x 90% = 48

Vi chiéu dai then nhé hon chiéu dai bac nén theo kich thudc wu tién chon chiéu

dai then la 45.
1.4. Dung sai lip ghép then

1.4.1. Lap tw do: dugc dung khi bac can dich chuyén nhe nhang trén truc.

e Dung sai chiéu rong then h9.

e Dung sai chiéu rong rinh trén truc HO.

e Dung sai chiéu rong ranh trén bac D10.

e Lap ghép giita then v&i truc: ':_5
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e Lip ghép giita then véi bac: Dio

h9
pum
|:| MDS bé réng then
516

MDS bé réng ranh

m then trén bac
q MDS bé réng ranh

H9 m then trén truc

h9
So do ldp tir do

1.4.2. Lap binh thuwong: dugc dung khi ¢6 dinh bac trén tryc.
e Dung sai chiéu rong then h9.
e Dung sai chiéu rong rinh trén truc NO.

e Dung sai chiéu rong ranh trén bac JS9.

° Le'ip ghép gitra then voi truc: N9

h9
e Lip ghép giita then v&i bac: %99
pm m
JS9 s
h9
KN 7 s
N
So do lap binh thuong So do lap cht

1.4.3. Lip chit: dugc dung dé cb dinh chat bac trén truc dé chiu lyc thay doi, chan
dong

e Dung sai chiéu rong then h9.
e Dung sai chiéu rong ranh trén truc P9.

e Dung sai chiéu rong ranh trén bac P9.

e Lip ghép giira then véi truc va then voi bac: i—:
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2. DUNG SAI LAP GHEP THEN HOA
2.1. Khai niém
Khi can truyén momen xodn 16n, yéu cdu do chinh xac ddng tdm cao giita truc

va bac thi mdi ghép then bang khong dap ung dugc ma phai dung mbi ghép then hoa.
Then hoa thuong dugc dung trong cac banh rang di trugt cia hop so.

Mdi ghép then hoa c6 nhiéu loai phan theo hinh dang nhu: then hoa ring chir
nhat, rang hinh thang, ring tam giac, rang than khai. Then hoa rang chir nhat 1a loai
dugc st dung pho bién nhat.

Cdc théng sé ciia then hoa rdng chi nhdt:

Hinh 7.3
D : duong kinh ngoai danh nghia cta 16 va truc then hoa.
: duong kinh trong danh nghia ctia 16 va truc then hoa.

: chiéu rong danh nghia cua then trén truc va ranh then trén 19.
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2.2. Dung sai then hoa
Lép ghép then hoa chi thuc hién trong 2 hay 3 yéu t kich thuéc: d, D va b.
e Khi thyc hién dong tdm theo D thi lip ghép theo D va b.
e Khi thyc hién dong tdm theo d thi ldp ghép theo d va b.
e Khi thyc hién dong tdm theo b thi lip ghép chi theo b.

Tiéu chuan TCVN 2324 — 78 qui dinh ddy MDS cua céc kich thuéc lap ghép
theo bang. Mién dung sai dong khung la mién dung sai wu tién.

Bdang 7.5:MIEN DUNG SAI CAC KICH THUGC TRUC THEN
HOA RANG CHU NHAT TCVN 2324 - 78

Cép chinh Sai léch co ban

X&c d e f g h Js Kk m n
5 95 j55
6 g6 | (h6) | jss n6
7 f7 h7 js7 k7
8 ds e8 8 h8
9 (d9) | e9 | 9 h9
10 d10 h10

Bdng 7.6:MIEN DUNG SAI CAC KICH THUGC
LO THEN HOA RANG CHU NHAT

Cép chinh Sai 1éch co ban
Xac D E F G H Js
6 H6
7 H7
8 F8 H8
9 D9
10 D10 F10 Js10

Bang 7.7: LAP GHEP THEO PUONG KiNH PINH TAM d

Mién Sai léch co ban cua truc
dung sai .
cua 16 € f g h Is n
Heé Heé
HO g5 jso
. HZ | W7 | HT [ HTHT | HTHT [ h7
c8 f7 g6 h6 h7 | J6 J7 né
H7 | H8
H8 I’y [g}
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Bdng 7.8: LAP GHEP THEO CHIEU RONG b (KHI PINH TAM THEO d)

Mién )
dung Sai léch co ban cua truc
sai cua ]
F8 F8 F8 F8 F8 | 8| F8 | F8
ds 7 f8 h7 h8 h9 Js 7
H8 H8 | H8 [H_S} H8
f7 f8 f9 is7
pg | Do | D9 | D9 D9fDy D9 D9 | D9 | Do
do e8 f7 f8 f9 h8 h9 Js7 k7
D10
D10 | —
d9
F10 F10 | F10 | F10 | F10 | F10 F10 | F10 | F10 F10 | F10
do e8 7 f8 f9 h7 h8 h9 Js 7 k7
J.10
Js10 s
° d10

Bdng 7.9: LAP GHEP THEO PUONG KiNH PINH TAM D

Mién Sai léch co ban cua truc
dung sai .
cua 16 € f g h s n
H7 H7
7 o[ HT | oW | HT[
f7 96 h6 Js6 né
H8
H8 —
h7

Bang 7.10: LAP GHEP THEO CHIEU RONG b (KHI PINH TAM THEO D)

Mién Sai léch co ban cua truc
dung sai .
clia 16 d e f g h Js
- Fﬂ F8 | F8F8 FBF8 | F8
do e8 f7 f8 h7 h8 Js7
D9
D9 D9 D9 D9 D9 Do
do e8 f7 hs Js 7
F10 F10 F10
F10 ) 2 o
510
Js10 410
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2.3. Chon Kkiéu lip tiéu chuin cho méi ghép then hoa

2.3.1. Truong hop bac then hoa cd dinh trén truc:

Khi dinh tdm theo duong kinh ngoai D, day la phuong phap dinh tam thuong
dugc st dung nhi€u nhat vi c6 thé dat dugc kich thuéc D cua truc chinh xac n}}d
phuong phap gia cdng mai tron ngoai con 16 ¢6 thé dat duge nho phuong phép chuot.

Thong thudng c6 thé chon kiéu lap:

T2 - d8i voi lip ghép theo kich thuge D.
JS

'_*_3 _ d6i v6i 1ép ghép theo kich thuéc b,
JS

Khi thuc hién dong tim theo d, ddy 1a phuong phap dinh tim chinh Xi:ic cao
nhung viéc mai truc rat khé khan, dat tién, khong kinh t€. Thong thuong cé thé chon

kiéu lap.

g

H—67 _ d6i véi 5p ghép theo kich thude d.

'_3_97’ - d6i v6i 1ap ghép theo kich thudc b.
JS

2.3.2. Truong hop bac then hoa dich chuyén doc truc:

Khi thuc hién déng tam theo D, ta chon kiéu lép :

% - déi v6i lip ghép theo kich thude D.

% - dbi v6i Tap ghép theo kich thudc b.

Khi thuc hién déng tam theo d, ta chon kiéu lép :

% - i vé6i 14p ghép theo kich thude d.

F10

Luu y: dinh tam theo canh b it duoc st dung, chi dung khi yéu cau khe ho
chinh xac tranh va dap va chuyén dong thuong hay doi chiéu.

2.4. Ky hi¢u then hoa trén ban vé

5" dbi voi lap ghép theo kich thude b.

Yéu td ) Dudng kinh Lép DUéf}g_kmh Lép Chiéu rong Lép
dinh tA m ring trong d ghép ngoai D ghép ring b ghép
, A 1 1L H7 H12 _ F10
Vi du: Trén ban vé lap: d —8.36 = 40 11 7
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e Ddng tim theo kich thude d.

e S6ring Z=8.

e Dudng kinh d: @36 Iip ghép T—;

+ Buong kinh D: 040 lép ghép -

F10

e Chiéu rong b: 7 lap ghép Ty

— Trén ban v& lip 15 then hoa: d- 8. 36H7. 40H12. 7F10.
— Trén ban v& lip tryc then hoa: d- 8. 36f7. 40a11. 7f9.

CAU HOI
1. Chon then theo yéu tb nao.
2. Kich thuéc nao cta then can c6 dung sai? Tai sao?
3. Cac cach xac dinh chiéu dai then.
4. Thong thuong then hoa dinh tdm theo kich thudc nao? Tai sao?
5. So sanh cong dung cua then va then hoa.
BAI TAP MAU
w Cl}o lép ghép thep béng truc ¢o kich thudc danh nghia d = 30. Bé rong bac B = 40,
kiéu lap ty do. Yéu cau:
a. Chon va tinh cac thong so cua then.
b. Ghi céc kich thuéc danh nghia di chon 1én ban v& lip.
c. Ghi kich thudc 1én ban v& truc va bac theo cach ghi hon hop.
Bai giai:
a. Chon va tinh cac thong sd cua then.
Puong kinh truc d = 30. Chon cac thong s cua then ¢ cot d : 24 + 30.
(16n hon 24 dén 30 va bao gom 30)
Tacéo: —b=8:;h=7;t1=40;t,=3.1

— Chiéu dai then 1 = 90% B = 36 (36 phit hop véi kich thudc wu
tién)
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b. Ghi kich thuéc 1én ban vé& 1ap

3.1

4-—_

V30

c. Ghi kich thuéc b c6 dung sai 1én ban vé& chi tiét
Lap ty do: — Dung sai chiéu rong ranh trén truc 1a H9

— Dung sai chiéu rong rinh trén bac 1a D10

8H9( 3%

8D

_

I
[}
L
1
1
RS -
1
I
|
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BAI TAP (Then)

1. Cho lap ghép then béng, truc c6 kich thude danh nghia d = 40, bé rong bac 60, kiéu
lap binh thuong.

Yéu cau:
a. Chon va tinh c4c thong sb cua then.
b. Ghi kich thuéc danh nghia 16n ban v& lip, én 16 va truc
c. Ghi kich thuéc b c6 dung sai theo cach ghi hon hop 1én ban vé chi tiét.

2. Cho lip ghép then bang, truc c6 kich thudc danh nghia d = 55, bé rong bac 70, kiéu
lap chat.

Yéu cau:
a. Chon va tinh cac thong sb cua then.
b. Ghi kich thuéc danh nghia da chon 1én ban vé lap.
c. Ghi kich thuéc b c6 dung sai theo cach ghi hdn hop 1én ban v& chi tiét.
BAI TAP (Then hoa)

1. Cho ky hiéu then hoa: D-8><52><58|]:|—77><10|;—;3

Yéu cau :
a. Giai thich ky hi¢u trén.
b. Ghi tach ky hiéu trén riéng cho 16 va truc.
2. So sanh hai ky hiéu then hoa sau day:

d-8x36ﬂx40H—12><7D—9
7 all h9

d-8><36><40ﬂ><7E
f7 7
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BAI 8. DUNG SAI LAP GHEP REN VA BANH RANG

Giéi thiéu:
Trong bai nay gioi thiéu vé dung sai lap ghép ren va banh ring
Muc tiéu — Gidi thich duoc ky hiéu cac logi ren thong dung.

—Xdc dinh dwoc MDS wu tién cua ren ngoai va ren trong.

—Gidai thich dwoc dung sai banh rang tru.

1. DUNG SAI LAP GHEP REN
1.1. Khai niém vé lip ghép ren

M&i ghép ren dugc str dung rat phd bién trong may moc, thiét bi véi cac cong
dung nhu sau: kep chat, truyén dong, noi ong, lam Kin.

Tuy theo hinh dang ren nguoi ta chia thanh céc loai sau:

Ren tam giac ky hiéu M, géc profin ren 60°.

Ren hinh thang, ky hiéu Tr, Géc profin ren 30°.

Ren 6ng try, ky hiéu G, goc profin ren 55°, duong kinh tinh theo INCH.
Ren 6ng con, ky hiéu R, goc profin ren 55°, dudng kinh tinh theo INCH.

® o 0o T @

Ren vudng, ky hiéu: Sq.
Ren c6 hai loai: hé Met va hé Anh — My.

f. Puodng kinh ren hé Met tinh bang mm, budc P 1a khoang cach giita 2
dinh ren.

g. Puong kinh ren hé Anh - My tinh bang INCH (1“=25,4mm), budc ring
duoc tinh so ren trén 1.

1.2. C4c thong s6 ciia lip ghép then hé met

P

i as
| 4 . v |oo
A i n|ee I T
o i | 3094 I—‘
ol AN \ N - > '
) N7 Bu long Tle |+
g NN A i
a
- P/4  P/2
905
' Pudng true cua ren
Hinh 8.1: Mat cat doc theo truc ren
d : Puong kinh ngoai cua ren ngoai ( bulong).
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: Puong kinh trong cua ren trong (dai 6¢).
: BPuong kinh trung binh cua ren ngoai.

: Puong kinh trung binh cua ren trong.

: Puong kinh trong ctia ren ngoai.

: Puong kinh ngoai cua ren trong.

: budc ren.

: goc profin ren. a=60° d6i véi ren hé met.

a=55° d6i véi ren hé Anh.

K9 hiéu ren:(Hinh 8.2)

Dung sai l&p ghép

Hudng xoan (LH: hudng xoan trai)

|_S6 déu méi_

Budc ren néu la budc nhd

Kich thudc dudng kinh ngoai

Ky hiéu loai ren

Hinh 8.2

Lueu y: — Néu ren ¢6 budce xoan phai thi khong ghi.

— Néu ren ¢6 nhi¢u dau moi thi ghi P trong ngodc dat sau budc xoan.

— Néu ren tam giac c6 bude 16n thi khdng can ghi tri sé ctia bude ren
— Tat ca céc loai ren khac phai ghi tri s6 budc ren du 16n hay nho

7H

Vidy: Tr24x3(P) - LH. .
g

Tr
24
3
P1
LH

H
69

: ren hinh thang.

: Puong kinh ngoai 24mm.
- budc ren.

: ren 3 dau mbi.

: ren trai.

: dung sai lap ghép ren.

Luru y: Buée ren 13 3 nhung c6 3 dau mdi nén khoang cach 2 dinh 1a 1 ky hiéu

(P1).

1.3. Dung sai lip ghép ren h¢ met

Tiéu chuan chi qui dinh dung sai kich thuéc duong kinh ren: dz, d dbi véi ren
vis va D2, D1 d6i véi ren dai oc.
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Lap ghép ren ciing c6 3 kjéu lap: Lap c6 do ho, lip c6 do doi va lip trung gian.
Trong bai nay chi gidi thiéu ren 1ap c6 do ho.

Tri s dung sai dudong kinh ren Gmg véi cac cap chinh xac khac nhau theo
bang 8-1.

Theo TCVN 1917 — 93 qui dinh cac cép chinh x4c ché tao ren hé Met lép co do
h¢ theo bang 8-2.

Bdng 8.1: CAP CHINH XAC KiCH THUOC REN

Dang ren Duong kinh cua ren Cép chinh xé4c
Ren ngoai d 4:6.8
d2 3,4,5,6,7,8;9
Ren trong D2 4;5;6,7,8
D1 4,5;6;7;8

Bang 8.2: MIEN DUNG SAI KICH THUOC REN (LAP GHEP CO PQ HO)

Lo Chiéu dai vin ren
by S | N | L
chinh xac X . .
Mién dung sai ren ngoai
Chinh xéac (3h4h) 49 | 4h (5h4h)
Trung
binh 5g6g | (5h6h) | 6d | 6e | 6f | 6g | 6h | (7e6e) | 7g6g | (7h6h)
Tho 8g | (8h) (9980)
Mién dung sai ren trong
Chinh xac 4H 4H5H 5H 6H
Trung
binh (5G) | 5H 6G 6H | (7G) 7H
Thé 7G 7H | (8G) 8H

1. ] Mién dung sai dugc wu tién sir dung.

2. () Mién dung sai han ché sir dung.

3. Khi chiéu dai van ren thuc nhom ngan (S) va nhom dai (L) thi cho phép st dung
mién dung sai duoc quy dinh cho chiéu dai vin ren thudc nhém binh thudng (N).

Khac voi lap ghép tru tron, MDS kich thudc ren viét ngugc. Vi du: 6H — cip
chinh xac ren 1a 6, SLCB duong kinh ren dai ¢ 1a H hodc 6e — cp chinh xéc ren 13 6,
SLCB duong kinh ren vis la e.

Khi mién dung sai d2 va d hodc D, va D1 khac nhau thi ky hi¢u viét kép. Theo
qui dinh, MDS cuta duong kinh trung binh dat truéc MDS dudng kinh ngoai va dat
truéc MDS dudng Kinh trong néu 13 ren trong.
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Vi du: 4H5H: MDS la D, 4H; MDS D la 5H.
7099 : MDS la d2 7g; MDS d1 la 9g.
Ghi ky hiéu ren lip ghép trén ban v& lap.
Vi du: M12x1 — 7H/7g6g.
— Ren hé met.
— DBuong kinh ngoai ?12.
— Budcren 1.

- Miép dung sai duong kinh trung binh D2 va D; duong kinh trong cua
dai 6c la 7H.

— Mién dung sai dudng kinh trung binh dz 12 7g va duong kinh ngoai d
cua vis la 6g.

Thong thuong dé don gian, MDS cta d2 va d hodc D2 va D1 giéng nhau.
Vi du: M24x2.7H/6g.
7H : MDS cua D2 va Dx.
6g : MDS cta d2 va d.
2. DUNG SAI LAP GHEP BANH RANG
2.1. Khai niém vé lip ghép banh ring

Truyen dong banh rang dugc sur dung rat pho bién trong may moc, thiét bi, dung
dé truyén chuyén dong quay tir truc nay sang truc khic v6i momen xoan 16n.

Theo vi tri duong truc nguoi ta chia ra:
— Néu hai truc song song ta c6 banh rang tru.
— Néu hai truc giao nhau ta c6 banh ring con.
— Néu hai truc chéo nhau ta c6 banh vit truc vit.
Theo dang rang nguoi ta chiara :
— Rang thang.
— Ring xoan (nghiéng).
— Rang chir V.
Theo dang profin rang co:
— Dang rang than khai.
— Dang rang xicloit.

Trong phan nay chi xét banh ring try, ring thang, dang than khai.
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2.2. Cac thong s co ban ciia banh ring tru, ring thing dang than khai(Hinh 8.3)

Hinh 8.3: Céc thdng cia banh réng tru rang thang

: Puong kinh vong tron dinh rang.
: Puong kinh vong tron chan rang.
: Buong kinh vong chia.

: Chiéu cao ring.

: Chiéu rong banh ring.

: Khoang céch tam hai banh rang.

: Modun cua rang.

: S6 rang.

: Goc an khép ciia truyén dong.

: Budc rang.

2.3. Cac sai s0 cua banh rang

Sau khi gia cong banh riang c6 nhiéu sai s khac nhau. Céc sai s6 ndy anh huéng

dén cac yéu c

au k¥ thuat dugc phan thanh nhirng nhém sau:
Céc sai s6 anh huong dén muc chinh xac dong hoc.
Céc sai s6 anh huong dén muc chinh x4c 1am viéc ém.
Céc sai s6 anh huong dén muc tiép xtc mit rang.

Céc sai s6 anh hudng dén d6 ho mit rang.

Tuy theo yéu cau str dung ma chon dung sai cho cac thong sb turong tng.

2.3.1. Cic sai s6 anh hwéng dén mirc chinh xac dong hoc

— Sa

150 dong hoc ctia banh rang: F'ir
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La sai s6 16n nhét vé gbc quay ciia banh ring trong pham vi mot vong quay khi
né an khop véi banh rang mau chinh Xac.

A @l

Hinh 8.4: Biéu dién lwong sai s6 dong hoc ciia banh rdng
— Do ddo hudng tam cua vanh rang: Fir

La d6 dao dong 16n nhat ciia khoang cach tir mot day cung cb dinh cua ring
quay toi tdm quay cua banh rang. Day cung co dinh ¢ dy 1a day cung noi hai diém ti€p
xuc gitra profin thanh rang chinh x4c va banh rang khao sat.

Do ddo hudng tAm cia vanh ring sinh ra do tim 16 banh ring khong trung cua
tam quay khi gia cona.

/

s’ |“rr

|
;f : \
=

a) b)
Hinh 8.5: Biéu dién dai lrong do dio hwéng tam ciia vanh rang
— Do dao dong chiéu dai phap tuyén chung: Fuur

Chiéu dai phap tuyén chung W 13 doan thang ndi lién cac diém tiép xtc A va B
cua hai profin rang khac phia gitra hai mat phang song song tiép xtc vai hai profin do,
do trong mat phang vudng gdoc vai duong tam cua banh rang.

D6 dao dong chiéu dai phap tuyén chung 13 hiéu s giira chiéu dai phap tuyén
chung 16n nhat Wmax va nho nhat Win trén mot banh rang.

F\m\lr = Wmav - Wmin

b)
Hinh 8.6: Biéu dién lwong dé dao dong khodng phép tuyén chung
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—  Sai sb tich luy budc ring: Fokr

La sai s6 16n nhat cua hai profin rang cung phia bét ky, do theo cung cta vong
tron dong tim v6i tAm quay di qua diém giira cua chiéu cao ring.

Fpkr 12 hi€u dai sb cua céac sai léch xét vé tri sb tuyét ddi cé gia tri duong 16n
nhat va am 16n nhat.

Fpkr Fpkrmax - Fpkrmln

~ Sai s6 tich luy xay ra do bd phan chia ring khong chinh xac hodc do bi dich
chuyén khi chiu lyc gia cong.

Sai léch am Sai léch duong

16n nhat lon nhat

!
N Fpkr ..
3

Vi tri thue

AN
" Vi tri chinh xéc
Hinh 8.7: Biéu dién dai liwong sai sé tich lily budc riang
2.3.2. Céc sai s6 anh hwéng dén mirc lam vige ém
— Sai léch budc vong: fprr
La hiéu giira hai budc vong bat ky trén mot duong tron ciia banh rang.
Fptr = P2—P1

- P bth
P fo

flm P2-Pi

Hinh 8.8: Biéu dién dai lwong sai léch budc vong
— Sai s0 profin rang: fi

La khoang cach phép tuyén gilta hai profin rang ly thuyét bao 14y profin ring
thuc dugc xac dinh trong mat phang thang goc véi truc quay.
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Vag dinh ring

{

Phan lam
viéc cua
Profin profin rang
y <

thuyét

Profin thuc

Vag co sér
Hinh 8.9: Biéu dién dai lwong sai sé préfin ring
2.3.3. Céc sai s6 anh hwéng dén mirc tiép xtic mit ring
— Do khong song ciia truc theo chiéu ngang: fx

La do khong song song cta hinh chiéu céc truc quay cua banh ring trén mit
phéang ly thuyét ctia chng.

— D9 xién cua céc truc: fy

La d6 khong song song cua hinh chiéu cic tryc quay cia banh ring trén mat
phang thang goc véi mat phang 1y thuyét chung.

f"
3

fx

Hinh 8.10: Biéu dién dé xién cia cdc truc
—  Vét tiép xtic:
La phan mat rdng c6 vét dinh khi tiép xuc rang cia banh ring ddi tiép sau khi

quay hai banh rang. Dé thay 1 vét tiép xtic ngudi ta bdi mot 16p mong mau 1én bé mat
rang cua mot banh rang trong cap banh rang an khop.

L, A , <A .. a—C
+ VEét tiép xuc theo chiéu dai: x100%.

+ Vét tiép xuc theo chiéu cao: % x100%.
p

Trong céc chi tiéu danh gia, vét tiép xtic 1a chi tiéu dugc dung nhiéu nhit, day 1a
chi ti€u tong hgp anh hudng cua cac sai so0, bién phap thuc hién dé dang.
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Hinh 8.11: Biéu dién vét tiép xiic mdt rdng
2.3.4. Khe hé canh rang jn
Khe hé canh rang 1a khe ho gitta cac mat rdng bén phia khong lam viéc cua cap

banh riang an khop véi nhau, duge xac dinh trong mit phang thang gbc voi hudng ring
va tiep xuc véi hinh try co so.

Khe h¢ canh rang rat can thiét dé bu trir cho sy gian nd nhiét, sai so trong ché
tao, lap rap va chira dau boi tron.

£ \

e !
(\/\

Hinh 8.12: Biéu dién khe ho canh ring
2.4. Dung sai lip ghép banh ring tru
2.4.1. Cép chinh xac

Theo tiéu chuan TCVN 1067 — 84, cip chinh xac ché tao banh rang dugc quy
dinh 12 cap: 1,2,......,12. Muc d6 chinh xac giam dan tir 1 + 12. O méi cap chinh Xac,
tiéu chuan qui dinh gia tri dung sai va sai 1éch gidi han cho cac thong so mirc chinh xac
(Bang ).

2.4.2. Dang ddi tiép mit ring va dung sai 46 hé mit bén Tj,

Tuy theo yéu cau do hé mit bén nho nhét jamin. Theo TCVN 1067 — 84 qui dinh
6 dang doi tiép ky hiéu: H, E, D, C, B, A . Dang H c6 gia tri d0 hd mat bén nho nhat
(jomin = 0) va tang dan tor H + A.

Tuong tng c6 8 mién dung sai cua d6 hd mit bén T

Ky hiéul:h,d,c,b,a, x,y, z

Céac dang d6i tiép cua banh ring trong bd truyén phu thudc vao cip chinh xac
theo mirc @0 lam viéc ém.
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Bdng 8.3: DANG POI TIEP VA DUNG SAI KHE HO CANH RANG

Capchinhxactheo | 545 | 3.497 | 3:9 | 38 | 347 | 3+7
muc lam viéc ém
Dang dbi tiép A B C E H
Dang dung sai Tjn a b c d h

Dang dbi tiép B duoc sir dung théng dung nhat trong cac dang ddi tiép.

Cho phép khong tuong tmg gitta dang dbi tiép va dang dung sai va c6 thé st
dung dung sai: x, y, z cho cac dang doi ti€p.

2.4.3. Ghi ky hiéu cip chinh xic va dang doi tiép mit riing
Vidu1: 8-7-7-B TCVN 1067 — 84.
8 : Cap chinh x4c murc dong hoc.
7 : Cap chinh xac muc lam viéc ém.
7 : Cap chinh xac muc tiép xtic mit rang.
B : Dang ddi tiép mat ring va dung sai d6 ho mat bén 1 b.
Vidu2: 8-7-7-Ba TCVN 1067 — 84.
~ Vidu 2 chi khac vi du 1 1a dung sai d6 ho mat bén a khong twong tmg voi dang
doi tiep B.
CAU HOI
Ky hiéu ren gdm nhiing yéu t6 nao?
Mién dung sai thong dung ctia ren ngoai.
Mién dung sai thong dung cua ren trong.

Céc sai sO anh hudng dén murce lam viéc ém cia banh rang.

o & 0D -

Dung sai truyén dong banh ring try gdm nhiing van dé gi?
BAI TAP
Giai thich céc ky hi¢u sau day:
M12 — 69
M64 — 6H
M20 x 1LH — 6H
M30 x 3(P1)LH
1. Giai thich cac ky hiéu sau day:
M12 x 1 — 6H/6g
M30 x 3(P1)LH4H5H/4h
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BAI 9. DUNG SAI LAP GHEP O LAN (BAC DAN)

Gi6i thiu:
Trong bai nay gidi thiéu vé dung sai lap ghép 6 lan
Muc tieu  — Gidi thich dwoc cdc ky hiéu ciia 6 lan do chan.

—Chon duwoc MDS cua 16 ldp véi vong ngodi va MDS cia truc ldp véi vong
trong o lan trong nhitng truong hop thong dung.

1. KHAI NIEM
1.1. Ciu tao

O 1an 12 mot loai chi tiét may da duoc tiéu chudn va ché tao sin. Khi thiét ké
may moc, thiét bi, dua trén tinh nang do truc nguoi thiét ké chon 6 lan theo céac so tay
cua nha san xuat dé mua ve st dung.

O lan duoc sir dung rat phé) bién vi ma sat 1dn nhé hon ma sat trugt cua 6 truot
nén sinh nhiét do ma sat khong cao cho phép chay & toc do 1on.

CAu tao 6 lan gom co:
— Vong ngoai 1.
— Vong trong 2.
— Bilan ( con lan) 3.
Céc kich thudc co ban cia 6 lan:
— Kich thuéc dudng kinh trong d cta vong trong, kich thuée d 1dp véi truc.

— Kich thuéc duong kinh ngoai D ciia vong ngoai, kich thude D lap véi 6
truc.

— Kich thudc chiéu rong B cua 6 lan.

B
3
2 +
< 40 \ Z < .
Hinh 9.1: Cau tao va cac kich
thudc co ban cua 0 lan
I

Céc kich thude trén duogc ché tao chinh xac theo tiéu chuén cé chirc nang doi
13n hoan toan va duoc ghi trén cac sb tay ciia nha ché tao dé nguoi dung chon lua.
Ngoai cac kich thudc trén bén trong con cé nhiéu kich thudc khac ciing rat chinh xac dé
cac phan cua 6 1an 1ap ghép lai v6i nhau chinh x4c.
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1.2. Ky hié¢u
O lan duoc ky hiéu bang diy chir va sd.
— Hai s6 dau tir phai sang trai biéu thi duong kinh trong cuia 0.
+ 20<d <495 : haisbdiux5=d.
+ 10<d<20: gdm 4 c¢& duong kinh d.

d 10 12 15 17
Ky hiéu 00 01 02 03

+ d <9 :5s0 dau biéu thi tri s6 thuc cua d, s6 thur hai chi ¢cd 0, so thir ba la

s00.

— S6 thir ba tir phai sang trai biéu thi ¢& 0.

1 : rat nhe 5 : nhe rdng

2 :nhe 6 : trung binh rong

3 : trung binh 7vasg8:6 lan c6 duong kinh ngoai hoac
4 : nang chiéu rong khong ti€u chuan.

— S6 thir tu tir phai sang trai biéu thi loai 0.

0 : 6 bi 45 mot day 5 : 6 diia try xoan do

1:6bitulua 6 : 6 bi d& chan

2 : 6 diia try ngan do 7 : 6 diia con

3 : 6 diia tru d6 tu lua 8 : 0 bi chan

4 : 6 kim loai dua try dai 9 : 6 dila chin

+ SO thtr nam tir phai sang trai biéu thi dic diém vé cau tao (it ding).

+ S6 cudi cung tir phai sang trai ngin cach bdi gach ngang (— )chi cip
chinh xéac.

O lan dugc ché tao theo 5 cip chinh xac ky hiéu: 0 6 5 4 2 (TCVN 1484 — 85)
do chinh xac tang dan tir 0 dén 2. Trong ché tao co khi théng thuong, thuong st dung 6
lan cap chinh xdc 0 va 6. truong hop can do chinh xac cao va so vong quay 16n th sir
dung 0 lan cap chinh xac 5 hodc 4. chang han 6 6 truc chinh may mai, dong co cao toc. O
lan cap chinh xac 2 duogc str dung khi yéu cau do chinh x4c dic biét cao.

Vi du: 6203 03: duong kinh d=17.
2: ¢& 6 nhe.
6: 6 bi d& chan.
6204 04: duong kinh d= 04x5 =20
2: ¢& 6 nhe.

6: 6 bi d& chan.
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2. LAP GHEP O LAN
2.1. Pic diém ldp ghép cia 6 lin

Puong kinh ngoai D va dudng kinh trong d cta 6 lin dugc ché tao theo tiéu
chuén véi dung sai khong phu thudc vao dic tinh lip ghép voi bo truc va truc. Nhu vay
D va d duge xem nhu truc co ban va 18 co ban. Do viy, lap ghép ciia vong ngoai 6 lan
v6i 16 cta than hop duoc thuc hién theo hé thong truc ( nghia la lap long, trung gian
hodc chit 13 do dung sai cua 13 trén than hop quyét dinh ). Tuong tu lip ghép vong
trong véi truc theo hé thong 18.

Can luu y: theo tiéu chuan sai 1éch caa D va d dugc phan bd vé phia 4m cia
kich thudc danh nghia:

— \Vong ngoai:

D<18 es=0 ei=-7

D:18+30 es=0 ei=-8

D:30+50 es=0 ei=-9
— \Vong trong:

d<18 es=0 ei=-7

d:18+30 es=0 ei=-8

d:30+50 es=0 ei=-10

2.2. Chon Kiéu lip ghép 0 lin

Viéc chon kiéu lap truc v&i vong trong 6 lin va 16 trén than hop véi vong ngoai
phu thudc vao:

— Két cau o.
— bicu kién str dung 0.
— Dang tai trong tac dung Ién 0.

Trong c&c dac tinh trén, dang tai trong la dac tinh chu yéu dé chon kiéu lép.
Dang tai trong tac dung lén céc vong 0 lan bao gdm: dang tai chu ky, dang tai cuc b va
dang tai dao dong.

— Dang tai cuc bo:
Khi vong lan chiu tai trong hudng tdm c¢d dinh vé phuong thi vong cb dinh
(vong ngoai) chi chiu tai trong mot phan duong lan, ta goi la dang tai trong cuc bo.
— Dang tai chu ky:
_ Khi tai trong 1an lyot tac dung 1én khip dudng lin cua vong 6 ldn va lap lai sau
moi chu ky quay cua vong goi | dang tai chu ky.

— Dang tai cuc bo va dao dong:
Khi 6 lin chiu tic dung ddng thoi 2 lwc: hudng tim cb dinh vé phuong (Fc) va
lyc huong tam quay (Fq) truong hop Fc > Fq th? vong quay chiu tai chu ky
con vong ¢ dinh chiu tai dao dong.
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Hinh 9.2 Hinh 9.3 Hinh 9.4

DPdi voi vong chiu tai cuc bd va dao dong, thuong chon kiéu lép c6 do ho dé
dudi tac dong cua va dap, chan dong vong 6 1an bi xé dich, thay d6i mién chiu luc 1am
cho 6 1an mon déu hon, nang cao do bén 6. Pdi v6i vong chiu tai chu ky thuong chon
kiéu 1ap c6 do doi dé duy tri tinh trang chiu luc dong déu cua 6.

Tuy theo két cau 6, dang tai trong ma ta chon MDS cho kich thuéc truc va 16
trén than hop. Pdi véi cac 6 lan thong dung, cip chinh x4c 0 va 6 ¢ thé chon theo bang
sau day:

Dang tai trong ctia vong 6 | Mién dung sai kich thudc | Mién dung sai kich thudc 15
lan truc than hop
Cuc b0 h6, g6, f7 G7, H7, Js7
Dao dong h6, js7, k6 Js6, Js7, K6, K7
Chu ky js6, k6, m6, n6 K7, M7, N7, P7

3. GHI KY HIEU LAP GHEP O LAN TREN BAN VE

Ghi ky hiéu lap ghép 6 lan trén ban vé& lap hoic ban vé chi tiét 1a ghi kich thudc
danh nghia c6 kém mién dung sai kich thuéc D ctia 16 hop va kich thuée d trén tryc.

Vi dy: ky hiéu 6 lan 6208 cép chinh xac 0, huéng tai trong khong d6i, vong
trong quay, ché do lam viéc binh thuong
3.1. Chon kiéu lip cho cac vong 6 lin
— O lan 6208 co6 d= 40; D= 80; bé rong B= 18.
— Véi diéu kién hudng tai trong khong d6i, vong trong quay chiu tai trong chu
ky, vong ngoi ding yén chiu tai trong cuc bo.
— Chon MDS k6 cho kich thudc truc 1ap vaoi vong trong.
— Chon MDS G7 cho kich thuéc 15 1ap voi vong ngoai.

0N

3.2. Ghi dung sai 1én ban vé lip

N
Ly o
\ g & ]
Hinh 9.5 &l g
JA—
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Bdng 9.1: CAC KICH THUOC CO BAN CUA O LAN

O bi @& chin mot diy O diia con mot diy

Ky hicud | d(mm) | D(mm) | B(mm) | Kyhicud | d(mm) | D (mm) (mBm)
Cé nhe C6 nhe
6200 10 30 9 7202 15 35 11
6201 12 32 10 7203 17 40 12
6202 15 35 11 7204 20 47 14
6203 17 40 12 7205 25 52 15
6204 20 47 14 7206 30 62 16
6205 25 52 15 7207 35 72 17
6206 30 62 16 7208 40 80 18
6207 35 72 17 7209 45 85 19
6208 40 80 18 7210 50 90 20
6209 45 85 19 7211 55 100 21
6210 50 90 20 7212 60 110 22
6211 55 100 21 7213 65 120 23
6212 60 110 22 7214 70 125 24
6213 65 120 23 7215 75 130 25
6214 70 125 24 7216 80 140 26
6215 75 130 25 7217 85 150 28
6216 80 140 26 7218 90 160 30
6217 85 150 28 7219 95 170 32
6218 90 160 30 7220 100 180 34
Bdng 9.2 : CAC KiCH THUOC CO BAN CUA O LAN
O bi d& chin mot day O diia con mot day
Kyhicué | d(mm) | D(mm) | B(mm) | Kyhicud | d(mm) | D (mm) (mBm)
Co trung Cé trung
6303 17 47 14 7304 20 52 15
6304 20 52 15 7305 25 62 17
6305 25 62 17 7306 30 72 19
6306 30 72 19 7307 35 80 21
6307 35 80 21 7308 40 90 23
6308 40 90 23 7309 45 100 25
6309 45 100 25 7310 50 110 27
6310 50 110 27 7311 55 120 29
6311 55 120 29 7312 60 130 31
6312 60 130 31 7313 65 140 33
6313 65 140 33 7314 70 150 35
6314 70 150 35 7315 75 160 37
6315 75 160 37 7316 80 170 39
6316 80 170 39 7317 85 180 41
6317 85 180 41 7318 90 190 43
6318 90 190 43 7320 100 215 47
6319 95 200 45 7322 110 240 50
6320 100 215 47 7324 120 260 55
6322 110 240 50

88




Bang 9.3: CAC KICH THUOC CO BAN CUA O LAN

O bi d& chiin mjt day O diia con mjt day
Ky hiéu 6 d(mm) | D (mm) | B (mm) Ky hiéu 6 d (mm) | D (mm) (mBm)
Cé nang C& nhe rong
6403 17 62 17 7506 30 62 20
6404 20 72 19 7507 35 72 23
6405 25 80 21 7508 40 80 23
6406 30 90 23 7509 45 85 23
6407 35 100 25 7510 50 90 23
6408 40 110 27 7511 55 100 25
6409 45 120 29 7512 60 110 28
6410 50 130 31 7513 65 120 31
6411 55 140 33 7514 70 125 33
6412 60 150 35 7515 75 130 35
6413 65 160 37 7516 80 140 37
6414 70 180 42 7517 85 150 39
6415 75 190 45 7518 90 160 41
6416 80 200 48 7519 95 170 43
6417 85 210 52
6418 90 225 54
Bdng 9.4: MIEN DUNG SAI LAP GHEP O LAN TREN TRUC
Diéu kién chon Loai két cdu cua 6 lin Cép chinh
mién dung sai O bi O diia . | x4ccuadlin
Dang L oan a5 do Tru A A l}il d}?AVifna?llYa PO P5
chiu 1§£ev?§c o chan | kim qcon cau | bo phan lap 6 lan va | va | p2
tai i Duong kinh trong d cua 6 lan (mm) P6 | P4
Nhe va Con lan cua bang
binh tai duong day g6 | g5
thuong treo, tang cia | (h6) | h5
P<0.07C may tu ghi; 0 tya 94
ciia may chuyén
dong song
Dang Banh trudc va ?:g
tai . . i banh sau cua 6t0, | .
cuc Moi pham vi duong kinh maéy kéo, tao xe 1_6
b6 Nang may bay: truc (i6)
~ 1 0.07C<P ctia may can nho | h6
<0.15C
Puly hoac rong
roc cua may, truc
con ldn cua banh | K
lan, tryc ciia may
can ong
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Bdng 9.5 : MIEN DUNG SAI LAP GHEP O LAN TREN TRUC

Picéu kién chon Loai ket cdu cuia 0 lan Cip chinh xéc
mién dung sai O bi O diia Vi du vé& méy cua 0 lan
do Tru n 5 3 bo phan 15
Dang (o | A6 0 ™Mol con | cau | vabophanlap | PO | P5
chiu lécriev?gc chan | kim 0 lan va | va | P2
tai ' Puong kinh trong d ctia 6 lan (mm) P6 | P4
Pén Dong co thuy
18 lyc va khi cu h5
i i i ) dién co kich
Dén Dén Dén Dén thudc nhé, truc
Tréen | 100 | 40 | 40 | 40 | chinh ciia my ks | 14
Nhe 18 mai tron trong | k6 i5 J3
Dang | hoic dén va truc chinh | j6 (i5) h3
tai binh 140 may dién, may h4
chu | thuong ndng nghiép,
ky 0.07C<P mé}{ ly tdm, hop
<0.15C | Trén | Trén | Trén | Trén | Trén toc do may h6
100 | 100 = 40 = 40 | 40 | congeu.hop K6 | | o |,
dén | dén | dén | dén | dén | gidmtoc, truyen | j6
140 | 140 = 140 | 140 | 140 | dongbanh xich, | (j6)
may lanh kiéu
; tuabin.
Trén 140 dén 250 m6
Bdng 9.6 : MIEN DUNG SAI LAP GHEP O LAN TREN TRUC
Diép kién chon 1 Loai két cdu cua é lan Cép chgnh Xac
mién dung sali O bi - - O diia Vi du vé may cua 0 lan
Dang A 3a do o ™M1 con | cAu | vabophanlap | PO | P5
chiu Iécliev?gc chan | Kim 6 1an va | va | P2
tai ' Puong kinh trong d cia 6 lin (mm) P6 | P4
Pén18 May gia cong j5 | h3
Tréen | Dén | Pén | bén £ 15, dong co
18dén 100 40 | 40 | P gigncocong | K8 15 | s
140 sut dén 16
Tra Tren | Tre Tra 100kW, co cau
i thﬂgﬂ 100 | 100 | 40 | 40 | Trén40 | yuvdndong | me | ms | md
chu o g dén dén | den dén | dén 100 | .ua 6t6 va may
ky oac 140 140 | 100 100 kéo, truc chinh
hoac nang clia may ct
dao O<I%71C;5<CP Trén | Trén | Trén  Trén L. kim logi, hop
dong |~ 1401 140 1 1401 140 160 g4y | giamtocIon, | ng | n5 | nd
dén | dén | dén | dén 140 dong co dién
200 200 | 200 200 ké,O c6 cong
Trén suat nho,quat 6
Trén 140 dén 250 140 dén | g6, maynén | N2
250 tuabin. P
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Bdng 9.7 : MIEN DUNG SAI LAP GHEP O LAN TREN TRUC

Bié}l kién chon _ Loai két ciu cia é) lan Cap chinh xac
mién dung sal O bi O diia Vi du vé may va cua o0 lan
do Tru R 5
Dang IR as 0 I con cAu bd phan lip 6 PO | P5
T chin | kim va | va | P2
tai ' Puong kinh trong d cta 6 lin (mm) P6 | P4
£ DPén Hop o truc xe
bén 140 100 | lira va tau dién, | "°
Trén | truc khuy cua
. . 100 | dongco dién co
Dta;lrilg Trén 140 dén 200 4n cong sudt > p6
ning, cO 140 | 100kW. dong co
chu . A .
1 tai trong dién kéo loai
Y | vada 16n, banh xe cu
hoac 2y ’
420 P>0.15C Trén | lan trong may
A \ 140 | congcunang | r6
dong Trén 200 dén | may nghién, hop | 7
250 0 truc cua dau
may dot trong,

Chi co tai trong
doc truc

Moi pham vi duong Kinh

Céc bd phén lap | (j6)

(i16)

Chd thich:  * Ky hi¢u trong bang : P- tdi trong twong duong : C- kha néng tai dong.

* Han ché st dung mién dung sai trong ngodc don.

Bdang 9.8: MIEN DUNG SAI LAP GHEP O LAN VOI LO THAN HQOP

Mién dung sai phu
Diéu kién chon mién dung sai thudc vao cap chinh
Vi du vé may va bo phan lap 6 lin x4c clia 0
Dang chiu Ché do 1am POva | P5Sva | o,
tai viéc P6 P4
Banh xe may bay; banh trudc va
Ning P>0.15C | sau cua 6t6 lip 6 con; tang dan cua P7 P6
méy xich; banh xe can cau thap.
Dang tai R . Bénh trudc cua 6td va may kéo lap
chu ky OB()I;]E]}Q?):O;HSgC 6 bi: tI}lC khuy; puly kéo cap va N7 N6
puly céang.
Nhe P<0.15C C‘Aon lvén cta bang tai; banh xe cua M7
cau lan.
Ning P>0.15C | Pong co dién co cong suat 1on. M7
Binh thuong bong co dién; bom; hop truyén; K7
.. | 0.07C<P<0.15C | cau sau 6t6, may keo.
Dang ta1 > .
dao dong Bm;h th}'r ong , \ .
; (doi véi bo Tryc chinh ciia may cong cu hang J6 J5 M5
phan chinh xac) nang. M6 M5
0.07<P<0.15C
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Bdng 9.9 : MIEN DUNG SAI LAP GHEP O LAN TREN TRUC

bicu kién chon mién dung

Sal

Vi du vé may va b phan lap 6 lan

Mién dung sai phu thudc
vao cap chinh xéc cua 0

Dané i"hlu Ché do lam viéc ng’ a sza P2
Pong co dién c6 cong suit lon. may 37 16
Nang bom, truc chinh ctia may cat kim ( JS7) ( JS6)
loai.
Dang tai Cap banh xe Itra va xe di¢n, da %) Js7
chu ky Binh thuong | cac bo phan lap 6 cia nghanh ché (J7)
tao may thong dung. H7
Nhe Pong co dién cé cong suat nho. GH;,
\Vong ngoai O diia try cho tryc chinh ctia may K6
khéng dich mai va mo to dién nho.
chuyén doc truc.
Dang tai Tai trong c6 _
dao dong | hudng thay doi, O diia try cho tryc chinh ctia may H6
(truc quay | do chinh xac mai va mo to dién nho.
hodc ¢o6 sy | cua hanh trinh
quay lién Cao.
hop) Binh thuong
(déi v6i bo phan | Truc chinh cua méy cong cu hang H7
chinh x&c) nang. H6
0.07<P<0.15C

Bang 9.10: MIEN DUNG SAI CUA TRUC VA LO LAP VOI O LAN

o Tryc H Lb

cha|'1r31 Sai léch co ban

ac | tLalh [jl@lk[m[n[p[r][F[GIH[X[@IK[M]N]IP

Mién dung sai

3 h3 | js3

4 g4 | ha [j4 k4 | m4 | n4 H4 | )4

5 g5 | h5 | js5 | (j5) | K5 | m5 | n5 H5 | J5 K5 | M5

6 |[f6|g6| h6 |6 | (j6) | k6 | m6 | n6 | p6 | r6 G6 | H6 | J6 | (J6) | K6 | M6 | N6 | P
6

7 r7 G7 |H7 37| (Q7) |[K7|M7[N7]|P
7

8 h8 F8 H8

9 h9 H9

10 h10

11 h1l
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CAU HOI
1. Nhin trén ky hiéu 6 1an biét dugc cac thong sb gi?
2. Giai thich hé théng lip ghép vong ngoai 6 lan 1ap véi 16 trén than hop.
3. Giai thich hé théng lip ghép vong ngoai 6 lan lap véi truc.
4. Chon MDS cua 16 trén than hop va MDS cua truc dya trén co sé nao?
5. Giai thich cac dang tai trong trén 6 1an.
BAI TAP
Bai tap 1: Cho 6 lan 63062z
a. Giai thich ky higu trén.
b. Chon MDS ctia 16 trén than hop va truc lap v&i vong trong 6 lan trong diéu
kién : Tai trong chu ky, Ché d6 lam viéc binh thuong.
c. Ghi kich thuéc c6 MDS 1én hinh v& lap.
Bai tap 2: Cho 6 lan 6204z
a. Giai thich ky hi¢u trén.
b. Chon MDS cuia 16 trén than hop va truc 1ap v&i vong trong 6 lan trong diéu
kién : Tai trong chu ky, Ché d6 lam viéc nhe.
c. Ghi kich thuéc c6 MDS 1én hinh v& lap.
Bai tap 2: Cho 6 lan 6408
a. Giai thich ky hiéu trén.
b. Chon MDS cuia 16 trén than hop va truc 1ap v6i vong trong 6 lin trong diéu
kién : Tai trong dao dong, Ché do lam viéc nang.

c. Ghi kich thuéc c6 MDS 1én hinh v& lip.
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Phan 2
KY THUAT PO
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