Trudng Cao dang Ky thuat Ly Tw Trong - Khoa Co khi

Chuong 1. CAC KHAI NIEM CO BAN

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

Muc tiéu - Trinh bay dwoc y nghia va loi ich cta tinh 1ap 1an.
— Trinh bay dwoc cac khai niém co ban vé kich thuéc va dung sai.

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

Céc loai xe, may moc, thiét bi duoc 1ap rap tir nhiéu chi tiét roi, co khi dén ca
ngan chi tiét roi 13p lai vai nhau. Chi tiét roi duoc gia cong bang nhiéu phuong phép
phdi hop. Trong gia cong dé dat dwoc mot kich thudc thic lamot van dé rat quan trong.
Khi gia cong hang loat nhiéu chi tiét, cac kich thudc thuc trong loat gia céng co bang
nhau mdt cach tuyét déi khong? R6 rang la kich thude thue khong bang nhau mot cach
tuyét doi dwoc. Ly do latrong qua trinh gia cong ¢6 nhiéu yéu t6 tdc ddong mot cach hé
théng hodc ngau nhién. Do do, kich thudc thwe 1a mot dai lwvong ngau nhién, co nghia la
kich thwdc clia nhiéu chi tiét trong loat gia cdng khong bang nhau mot cach tuyét doi
ma c6 dao dong. Vi vay can thiét phai chap nhan sai s6 khi gia cong nhu 1a mét thuc té
hién nhién. Khoang sai s6 cho phép la bao nhiéu? Phan bo nhu thé nao? Céc bang tri so
sa s3 dugc qui dinh nhu thé nao? v.v... Giai quyét van dé trén nam trong mén hoc
DUNG SAI. C6 thé hiéu don gian DUNG SAl la “chira cai sai” nhung cai sai dugc cho
phép, dwoc qui dinh bang tri s6, dwoc hé théng hda thanh bang biéu mang tinh Tiéu
chuan Quéc gia va Quac té.

Hoc Dung sai dé xac dinh dwgc cac sai sd cho phép trong tirng yéu cau cu thé dé
ghi 1én kich thuéc kich thudc danh nghia khi hinh thanh ban vé thiét ké. Bay la mot van
dé quan trong khi thuc hién ban vé chi tiét.

Il. KHAI NIEM VE TiNH LAP LAN TRONG CO KHIi
1. Ban chét cta tinh I&p 1an hoan toan

Goi lal1ap lan hoan toan khi dem bét ky chi tiét cung loai 1dp vao vi tri clia nd
déu cé thé dwoc makhdng can stra chira bo sung gi.

Vi du: dem bat ky mot pittdbng méi chinh phdm cla xe Honda loai xe Dream
100cc Code 1 lap vao nong xylanh cung loai déu co thé dwoc ma khong can stra chira
b6 sung gi. Tagoi day lalap lan hoan toan

2.Loi ich cha tinh 1ap 1an
» Loiich trong st dung:

— Thay thé nhanh chéng tién loi.
— Thoi gian stra chira, thay thé nhanh, thoi gian dirng may it.
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— Rat tién loi cho cac san pham tiéu dung cé mdt so chi tiét thuong hay
héng can thay thé.
e Loi ich trong san xuat:
— Chuyén m6n héa duoc trong san xuat tao diéu kién nang cao nang xuat va
chét lvong.
— Hop tac héa trong lién két san xuat.
— Tiéu chuén hoa duoc céc kich thudc 1ap ghép.

I11. CAC KHAI NIEM CO BAN VE DUNG SAI
1. Kich thuwéc

Kich thudc lagiatri bang s6 cta dai luong do chiéu dai theo don vi do dwoc lva
chon.

Trong nganh co khi don vi do dung cho kich thuéc dai 1a milimet (mm) va quy
woc khdng can ghi “mm?” ngoai trir khi str dung don vi do khac.

a. Kich thuwéc danh nghta (KTDN)

Kich thuéc danh nghia la kich thuwéc ghi trén ban vé, duwgc xac dinh trong qua
trinh thiét k€.

Ky hiéu:
D: Kich thuéc danh nghta 16
d: Kich thwéc danh nghta truc
b.Kich thuwéc thyc

Kich thudc thre 1akich thedce do truc tiép trén chi tiét bang dung cu do sau khi
giacong.

Ky hiéu: D; : Kich thudc thuc cla 16.
d; : Kich thu¢c thuc cla truc.

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

@50 : Lakich thuéc danh nghta cla truc.
@50.02 : Lakich thudc thue cua truc.
c. Kich thuéc gidi han
Kich thuwdc gi¢i han lakich thwdc 16n nhat va nhd nhat cho phép.
Ky hiéu: LO : Dmin, Dmax
Truc : dmin » Amax
d.Chinh pham va phé pham
Goi chi tiét 1a chinh pham khi kich thudc ndm trong kich thudc gidi han.
P3i vOi 16 : Dpin < Dt < Diax
Da6i voi truc: dpn < d;i < dmex
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2. Sai léch gigi han
Sai léch gi¢i han la hiéu dai s6 gilra kich thwéc gi¢i han va kich thwéc danh
nghia.

e. Sai léch gigi han trén
Ky hiéu: ES (10); es (truc)
ES=Dye— D => Dy = D + ES
eS = duax—d=>dpx =d+es
f. Sai léch gi¢i han dudi
Ky hiéu: El (16); ei (truc)
El =D,;,— D =>D,;,=D +El
& = dyn—-d =>dy, =d+e
* Lwuy: — Sai léch gi¢i han co thé dwong, am hodc bang 0.

— Pon vi cla sai léch gi¢i han la um & trong bang tra. Phai chuyén
thanh don vi mm khi ghi 1én kich thuéc .

3.Dung sai
Ky hiéu: T
Dung sai la hiéu gilta kich thwéc gigi han 16n nhat va kich thudc gigi han nhé
nhat.

Dungsai cliald  TD = Dyax — Dimin = ES—El

Dung sai cla truc Td = dpa — dmin = €S—¢€
*Luuy: - Dungsai lubnlubnlasd duong

—Don vi clia dung sai lamm hodc pm

Tri s6 dung sai 16n dd chinh xac thép, tri s6 dung sai nhé do chinh xéc cao. Vi
vay, dung sai dac trung cho d6 chinh xac yéu cau cla kich thuéc.

CAU HOI
Tai sao goi la kich thuwéc danh nghta.
Kich thuédc thue cé duoc khi nao.
D0i v6i truc, néu cho phép stra chira, khi nao 1a phé pham stra duoc.
Dai vai 16, néu cho phép sira chita, khi nao 1a phé pham stra duoc.
Tai sao dung sai luén ludn lamét sé dwong.

o a0 s~ W NP

Dung sai ¢6 anh hwdng dén gia thanh san xuat khéng? Tai sao0?
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BAI TAP MAU
Bai tap 1. Chi tiét truc c6 dwong kinh d = 50mm, duong kinh gi¢i han I6n nhat
dmax = 50.015, duong kinh gi¢i han nhd nhat d,,= 49.98

1.Tinh: es, &, Td.

2. Kich thuéc thue d; =50.017 la chinh phdm hay phé pham?
3.Kich thuéc ghi Ién ban vé nhu thé nao?

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

Giai
a. Tinh:es, e, Td
€s =dnx—d
=50,015-50=0.015
el =dnn—d
= 49,980 - 50 = -0.020
Td =dmpe—dnin=€s— e

= 50.015 — 49.980 = ( 0.015 ) — (-0.020 ) = 0.035
b. Chinh pham — phé pham
Diéu kién truc lachinh pham
Crin < in < dimax
49.980 < 50.017 > 50.015
Truc ¢ dy, = 50.017 la phé pham
c. Kich thwéc ghi Ién ban vé
dg’ = 50256,
d. Néu dy,n, = 49,985 thi cach ghi kich thuéc thay doi la: 50+0.015
(Khi|es|=|e |thichophépghid+|es|=|€e])
Bai tap 2. Cho truc co kich thuwéc @502% vald co kich thudc @50:550
1.Xéc dinh: d, es, €, dyex, Amin, Td
2.Xac dinh: D, ES, EI,Dyax, Din, TD
3.Ghi céc tri so trén |én hinh vé
Giai
1. Xac dinh: d, es, €, dpex, Amin Td
— d=50;es=-0.025; e =+0.025
— Oy =d+es=50+(-0.025) = 49.975
— dyn=d+6 =50+ (-0.050) = 49.950
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— Td=es-¢e =(-0.025) -(-0.050) =0.025
2. Xac dinh: D, ES, EI,Day, Dmin, TD

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

— Dumax =D + ES=50 + 0.050 = 50.050

— Duin=D + EI =50 + 0.025 = 50.025

— TD =ES-EI =0.050-0.025 = 0.025
3. Ghi céc kich thudc trén 1én hinh vé
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1. Cho chi tiét truc c¢6 d = 30. Buong kinh gi¢i han 16n nhéat d. = 30.026. Buong
kinh gi¢i han nho nhét d;, = 29.980

a. Tinhes, «, Td.

b. Kich thuéc thue d; = 30.026 la chinh phdm hay phé pham.

c. Ghi kich thuéc trén [én ban vé nhu thé nao?

d. Néu dyin = 29.974 thi ghi kich thwéc 1én ban vé nhu thé nao?
2. Cho truc c6 kich thudc @45°2%2valé co kich thude @450

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

b. Xac dinh: D, ES, El, Dynayx, Driny TD

c. Ghi cac thi s8 trén 1én hinh vé 16 vatruc
3. Tinh céc kich thuéc gi¢i han vadung sai cac chi tiét sau day:

a d=55+0.023; d=60.% ; d=65_,,4

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

+0.025
4.a. Cho truc c6 d = 45:2%2, Hay gia dinh cho kich thuéc thyc cla truc la chinh
pham, phé pham stra dugc vaphé pham khong stra duoc.

b. Cho 16 ¢6 D = 55°%, Hay gia dinh cho kich thwdc thuc cla truc 1a chinh pham,
phé pham stra dwoc va phé pham khong stra duoc.
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Bai 2. CAC LOAI LAP GHEP

Muc tiéu - Xéac dinh duoc diéu kién ctia mot 1&p ghép.
— V& duoc so do clia cac mdi 1ap 16ng, 1ap chit, 1ap trung gian.
|. KHAI NIEM

Trong thiét bi, may moéc céc chi tiét roi khéng cd cong dung, chi khi ching 13p
lai v&i nhau thi m&i c6 cong dung.

Vi du: ban than 0 lan vatruc dé roi thi khong ding dugc. Khi vong trong clia 6
lan lap vao va vong ngoai clia 0 lan lap vao véch hop so thi truc méi lam duoc chirc
nang quay tron trong hép s6 duoc.

Hai diéu kién tién quyét dé co mot 1ap ghép &
Piéu kién 1: L&p ghép phai c6 hai chi tiét.
Vi du: Lap ghép gitra truc valo (h2.1)
Lap ghép gilra con trvot varanh truot (h2.2)
L6 varanh treot 6m bén ngoai duoc goi 1a bé mét bao (chi tiét bao)
Truc va con trgt bén trong goi labé mat bi bao (chi tiét bi bao)

1: Con treot
2 :Ranh lrugt

h2.2

Diéu kién 2: Kich thwéc bé mat bao D va kich thwéc bé mat bi bao d cé cung kich
thwéc danh nghia D = d.

MGi I&p c6 do hd' (mdi lap 1ong) hodc mdi lap c6 dd doi (moi Iap chét) la do
dung sai cla 10 vatruc quyét dinh.
I1. CAC LOAI LAP GHEP
1.L&p long (1ap ¢ do ho) (h2.3)
Goi lalap 16ng khi kich thudc ctia 16 1én hon kich thude cla truc Dmin=> drmex
a. Céc thong s3 cua l&p 16ng ctia méi 1ap long
— Do hd 16n nhat Sye clia mai 13p
Shax = Dinax — dmin= ES — @i
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— Do hé nhd nhét S, clia mai lap
Smin: Dmin' dmax =El-es
— D06 hé trung binh ctia méi lap

— Smin +Smax
Sn= =

— Dung sai do h& ctia méi 13p
Ts=Snax— Smin=TD + Td
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b.So d6 cia mai lap long (h2.4)
So d6 cla lap ghép thé hién vi tri mién dung sai cla 16 va mién dung sai cla
truc. Trén so do thé hién:
o Cactruc toa do:

— Truc tung biéu thi gia tri cla cac sai léch cla 16 va truc tinh bang
micromet (um) (Imm = 1000um).

— Truc hoanh biéu thi vi tri duong kich thwéc danh nghia, trén truc hoanh
cé giatri sai 1éch bang khéng, nén goi la duong khoéng.

» Céc kich thuéc va sai 1éch ctia mai 1p:
— Kich thudc danh nghia

— Sai léch gidi han
X s pm
— Thdng sb gi¢i han
— Dung sai
ES N X f
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Vi du: Cho Iap ghép 16 @30°® truc @305%

1. Tinh kich thuéc gidi han vadung sai clia 16 vatruc.
2. Tinhthéng sO gi¢i han clia méi ghép.
3. V& so do lap ghép.
Bai giai
1. Tinh kich thudcgidi han vadung sai clia 16 vatruc
— Dyex= D+ES=30+(+0.03) =30.03
— Dpin=D+EI=30+0 =30.00
— TD = Dax— Dpin=30.03 - 30.00 = 0.03
(=ES—El = (+0.03) - (0) =0.03)
— Onx= d+es=30+(-0.01) =29.99
— dyn = d+6 =30+(-004) =29.96
— Td=es-ei = (-0.01) - (-0.04) =0.03
2. Tinh thong sb gi¢i han clia mdi ghép
Diin = 30 > drmax = 29.99 vay day 1a méi 1ap 16ng cé théng s6 gidi han 1
- Shin= Dnin—0max=30-29.99 =0.01
—  Stax= Dmax— dmin = 30.03-29.96 = 0.07
3/ V& so do 1ap ghép
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2.L#p chit (I4p c6 do doi) (h2.6)
Goi lalap chat khi kich thudc cta truc 16n hon kich thudc ctia 16 diin > D
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a. Cac thoéng s cuia l&p chat

Dmux )

7
— D0 doi 16n nhat
Nmax = Omex — Dmin = €s— El
— D0 dbi nhd nhat
Nmin= Omin- Dmax = € —ES
— Do dbi trung binh

N

+N
N = max min

2
— Dung sai d6 doi
TN =Npax— Nmin=TD - Td
b.So d6 clia mdi l1ap chat (h2.7)
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Vi du: Cho Iap ghép 16 @45"°%; truc @45:9%2
1. Tinh kich thudc gi¢i han vadung sai 16 truc
2. Tinhthéng sb gi¢i han ctia moi ghép
3. V& so do lap ghép



Trudng Cao dang Ky thuat Ly Tw Trong - Khoa Co khi

Bai giai
1. Tinh kich thudc gi¢i han vadung sai 16 truc
Dmax = D +ES =45+ 0.025 = 45.025
Dmn = D+El = 45+0 =45.00

TD = ES—El = (+0.025)—(0) =0.025
Onac = d+6s =45+0.042 = 45042
Oun = d+6 =45+0.026 =45.026
Td = es—ei = (+0.042) — (+0.026) = 0.016

2. Tinhthong sB gioi han
Omin = 45.026 > D, = 45.025
Pay 1a méi 1ap chat cé thdng s6 gidi han 1
Nimax = Amax — Dimin = 45.042 — 45 = 0.042
Nmin = Amin = Dmax = 45.026 — 45.025 = 0.001
3. V& so do 1ap ghép (h2.8)

pm g
53
If !
+42 zave
+26 Td:16},l.1’11 1
+25 IR *
TD=25um y Pudng O

D=d=45

h2.8

3.Lap trung gian (h2.9)

Goi la lap trung gian khi~m6i Iép c6 dd ho hodc do déi. C6 nghia la tuy thudc
vao kich thuéc thue cua truc valo moi lap cé ldc thi chat, co khi thi 16ng.
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* Nhan xét: khac voi 1ap 16ng val&p chit mién dung sai phan bé tach roi. Trong trudng
hop lap trung gian mién dung sai phan b6 tach roi nhau.

a.Céc thong s6 cuia 1&p trung gian
Do hé Ion nhat
Sivex = Dimex — Oiin = ES — €l
D06 dbi 16n nhéat
Nimax = Aimax = Diiny = €S — El
Dung sai |&p ghép
Tsn=Npax + Siex =TD + Td
b.So d6 ctia mdi l1ap trung gian (h2.10)

pm
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e5 .
o ™ — ~ | Pudng O
, Id I
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=

|
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h2.10
Vi du: Cho lap ghép 16 @55°%truc @55:9%

1. Tinhkich thudc gidi han vadung sai 16 truc.
2. Tinhthoéng sb gi¢i han ctia moi ghép.
3. V& so do lap ghép.

Bai giai
1. Tinhkich thudc gidi han vadung sai 16 truc
Dnax= D+ ES=55+0.03 =55.03
Dmn= D+EI=55+0 =55.00
TD= ES-El=(+0.03)-(0) =0.03
Onax= d+es=55+0.021 =55.021
dnin = d+e =55+ 0.002 =55.002

Td = es—ei = (+0.021) — (+0.002) = 0.019

2. Tinhthong sb gidi
Shax = Dimax — Omin=55.03-55.002 =0.028
Niax = Omax — Dmin = 55.021 — 55.000 = 0.021
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o~ w bR

3. V& so do lap ghép (h2.11)
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CAU HOI

Céc diéu kién ctia mot lap ghép.

Céc théng sO clia mdt mai 13p gbm nhitng véan dé gi?

Trén so do 1ap thé hién duoc cac thong s6 gi?

Trong méi lap trung gian sai léch co an ¢6 anh hudng gi khdng?

Hay vé so do ctia mot mai lap 16ng vé gia dinh mot truc chinh phdm valé phé
pham.Vé lIén so do.

BAI TAP MAU
Cho I&p ghép, 16 co kich thuéc @25 truc co kich thudc @2572%7

1. Tinh céc kich thudc gidi han, dung sai 16 vatruc.
2. MG&i lap trén lamai 1ap gi? Tinh céac thong S8 gidi han.
3. D;=25.22, d, = 24.991 la chinh pham hay phé pham.
4. V& so do 1ap ghép.
Bai giai
1. Tinh Dmax, Dniiny TD, dimax, Amin, Td
Dyex = D +ES=25+0.021 = 25.021
Dmin= D+EI=25+0 =25

TD = Dy~ Dpin = 25.021 — 25 = 0.021
Onx= d+es=25+(-0.007) =24.993
O, = d+e =25+(-0020) =24.980
Td = Qe — Oy = 24.993 — 24.980 = 0.013
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2. MG&i lap trén lamai 1ap gi? Tinh céac thong S8 gidi han.
Drin = 25 > dmax = 24.993 nén day 1a méi lap 16ng.
Thong sb gidi han la:
Shax = Dimax — dmin= 25.021 — 24.980 = 0.041
Shin = Dimin— Omax = 25-24.993  =0.007
3. Chinh pham hay phé pham
Dmin =25 < D; = 25.022 > Dy = 25.021
D, = 25.022 la kich thwdc ctia mdt phé pham
Onin = 24.980 < d; = 24.991 < dja = 24.993
d; = 24.991 lakich thwdc clia mot chinh pham
4. V& so do lap ghép (h2.12)
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1. Cho lap ghép c6 16 @55:5%5 vatruc B55.3%;

a. Tinh kich thudc gidi han, dung sai 16 vadung sai truc.
b. Cho biét tinh chét ctia méi lap, tinh thong s6 gidi han.
c. V& so do 1ap ghép.

d. Hay th&r v& mot cach twong ddi 1én so do hai kich thudc thuc sau day:

D, = 55.015, d; = 54.978
2. Cho lap ghép co 16 @45 vatruc c6 @45°%°

VE so do 1&p ghép.

o 0o T o

vavé tuong doi Ién so do.

13

Tinh kich thuéc gig¢i han, dung sai 16 vadung sai truc.
Cho biét tinh chét ctia méi lap, tinh théng s6 gidi han.

Hay gia dinh mot truc 1a chinh phdm vamot 16 1a phé phdm. Xac dinh Dy, d;
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Chuong 2. HE THONG DUNG SAI LAP GHEP

BAI 3. DUNG SAl LAP GHEP BE MAT TRON

Muc tiéu - Trinh bay dwgc cac khai niém vé hé théng dung sai.
— Ap dung dwoc day sai 1éch co ban va hé théng 1ap ghép co ban.
— Chon duoc cac mién dung sai wu tién.
— Tra dwoc bang dung sai va ghi dwoc dung sai Ién kich thwéc.

|. HE THONG DUNG SAI

Hé théng dung sai 1&p ghép latap hop cac quy dinh vé dung sai lap ghép duoc
thanh ap dé dap (ng nhu cau san xuat va hop tac. Nha nwdc Viét Nam da ban hanh
hang loat céc tiéu chuén, trong d6 cé tiéu chuin dung sai 1ap ghép bé mét tron: TCVN
2244-99. Tiéu chuan nay duoc xay dung dwa trén co so tiéu chuan qudc té 1SO 289-
1:1998.

1. Cong thirc tinh dung sai

Dé xac dinh tri sd dung sai cho kich thwdc va dua thanh tiéu chuan théng nhat
thi phai thiét Iap quan hé gitra dung sai va kich thuéc.

Dung sai duoc tinh theo cong thtrc:
T=a

i: 1a don vi dung sai phu thudc vao kich thuwéc danh nghia. Boi véi kich thuéc
danh nghta tir 1+500

i =0.45%/d +0.001d
d: tinh bang mm, i: tinh bang pm
a lahé s6 phu thudc vao cap chinh xac

~

)Fz TS| IT6 [ IT7 | IT8 [ IT9 | IT10 | IT11 | IT12 | IT13 | IT14 | IT15|IT16|IT17 | IT18

IO

és6 |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 | 131 | 156|186 | 217 | 252 | 289 | 3.22 | 354

Vi du: Tinh dung sai cho dudng kinh d=35 cép chinh xac IT7.
IT7 cda=16; d=35c0i=1.56
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Dung sai |a T=ai= 16x1.56=24.96
2. Cap chinh xac (CX) (Cép dung sai tiéu chuan)

Dung sai dac trung cho dd CX vé kich thudc, cung kich thwdc néu dung sai
cang nho thi dé6 CX cang cao.

TCVN 2244-99 chia d6 CX ra 20 cap tir ITO1; ITO; ITL; IT2........... IT18 theo
thv tw d6 chinh xac gidm dan. IT (International Tolerance: Dung sai qudc té):

Cap CX IT1 + IT4 duoc str dung trong dung cu do CX.
Cap CX IT5 + IT6 dwoc st dung trong co khi chinh xac.
Cap CX IT7 + IT8 duwoc st dung trong co khi thong dung.

Cap CX IT9 = IT11 dwoc st dung trong Iinh virc co khi dbi véi cac

chi tiét co kich thwdc 1on.

Cap CX IT12 =+ IT16 dwoc st dung trong gia cdng thd, gia cong tao
phoi.

Tom lai IT7- 1T11 thudng ding trong céac kich thwdc 1ap ghép trong nganh ché
tao may théng dung
3. Khodng kich thwéc danh nghia ( bang 3.1)
Néu mot kich thuéc danh nghia tring vi mot cdp CX ta c6 mot tri s6 dung sai
thi bang tra c6 rat nhiéu cot rat phrc tap . Vi vay , trong khoang kich thuéc tir 1 + 500
nguoi ta chia ra lam 13 khodng co ban : 3<; 6+10 ; 10+18 ; 18+30 ; 30+50 ; 5080 ;
80+120 ; 120+180 ; 180+250 ; 250+315 ; 315+400 ; 400-500

Kich thuéc Cép dung sai tiéu chuin
dang nghia
(mm) ITS [ IT6 | IT7 | IT8 | IT9 | IT10 | IT11 | IT12 | IT13 | I1T14 | IT15|I1T16 | IT17 | 1T18
Bén Dung sai
Trén | vabao
gom um mm
- 3 4 | 6 |10 14| 25| 4 | 60 | 01 |014|025| 04 | 06 1 1.4
3 6 5|8 1218|300 | 48 | 75 |[012 018 | 03 | 048|075| 1.2 | 1.8
6 10 6 | 9 | 15|22 |3 | 58 | 90 |012 022|036 |05 | 09 | 15 | 22
10 18 8 |11 |18 | 27| 43| 70 | 110 | 018 | 027 | 043 | 0.7 | 11 | 1.8 | 27
18 30 9 (13|21 |33 |52| 8 | 130|021 |033[052|084| 1.3 | 21 | 33
30 50 11 | 16 | 25 | 39 | 62 | 100 | 160 | 025 | 039 | 062 | 1 16 | 25 | 39
50 80 13119 |30 | 46| 74| 120 | 190 | 03 | 046 | 074 | 1.2 | 19 3 4.6
80 120 15122 |3 | 54|87 | 140 | 220 | 035|054 |1 087 | 14 | 22 | 35 | 54
120 | 180 |18 | 25 | 40 | 63 |100| 160 | 250 | 04 | 063 | 1 16 | 25 4 6.3
180 | 250 | 20 | 29 | 46 | 72 |115| 185 | 290 | 046 | 0.72 | 1.15| 185 | 29 | 46 | 7.2
250 | 315 | 23|32 |52 |81 |130| 210 | 320 | 052|081 | 1.3 | 21 | 32 | 52 | 81
315 | 400 | 25|36 |57 |89 |140| 230 | 360 | 057|089 | 14 | 23 | 36 | 57 | 89
400 | 500 | 27 | 40 | 63 | 97 | 155| 250 | 400 | 0.63 | 0.97 | 155 | 25 4 6.3 | 9.7

Bang 3.1
15
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Lwu y : Thuat ngii trén bang tra 3.1: “ trén “, “ dén va bao gobm “
Vi du : d=30 thi & c6t kich thudc danh nghia 18+30 (c6 nghia c6t nay danh cho
kich thudc trén 18 dén 30 vabao gbm 30: 18 <d < 30)

NéEu kich thuwéc 30 matatra & cdt ngang KTDN 30+50 la sai vi cot nay dung
cho kich thwéc 31+50

Tw bang (3.1)
@ 45 cap chinh xac 1T7 ¢6 dung sai la 25um
@ 55 cap chinh xac IT7 c6 dung sai 1a30 uym
TU két qua trén ta thdy cung mot cap chinh xac dwdng kinh I6n hon ¢6 dung sai
I&n hon.
4. Nhiét do tiéu chuan
La nhiét dé lam co hodc dan n& kim loai, anh hudng dén tri s6 do cua kich
thuéc thuc. Vi vay, dé théng nhat, tiéu chudn quy dinh nhiét do do kiém trala 20°C.
I1.HE THONG LAP GHEP
~ Goi lamot lap ghép thi phai co hai chi tiét, mdt cai bao ngoai va mot cai bi bao
(LO truc, mépg cai — mong duc) va hai chi tiét bao va bi bao cd cung kich thréc danh
nghiia. M6i lap long, chat hodc trung gian la do dung sai clia 10 va truc quyét dinh. bé
dap tng yéu cau cla san xuat nguoi ta phai quy dinh hang loat cac kiéu lap véi nhitng
dac tinh khac nhau. Hé thong cac kiéu lap dvoc dwa trén hai quy luat:
1. Hé théng 1&p ghép co ban
a. Hé thdng 16 co ban (h3.1)
La hé théng céc ki€u lap mavi tri cia mién dung sa 16 1a ¢8 dinh vacd sai léch
dugi EI=0, sai léch trén ES= +TD. Mubn c6 céc kiéu lap khac nhau (léng, chat hodc
trung gian) thi thay doi vi tri mién dung sai cla truc so véi kich thudc danh nghta.

|

um
Td
ES=+TD |-oeeeep-
o H \
El=0| F Td Pudng 0
T
m] Td

h3.1
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b. Hé théng truc co ban (h3.2)
La hé thdng cac ki€u lap mavi tri cia mién dung sai truc la cd dinh co6 sai léch
trén es= 0 va sai léch dudi ei= -Td. Mubn c6 céc kiéu lap khac nhau thi thay d6i mién
dung sai cla 10 so véi vi tri kich thuéc danh nghia

um f
TD
Puong 0
es=0 h ™
IDI e=-Tdf--------- D
h3.2

2. Sai léechco ban (SLCB)

Pé xac dinh vi tri mién dung sai, nguoi ta da dwva ra ddy sai léch co ban
(SLCB). SLCB lasai léch dung dé biéu thi vi tri ctia né so véi duong O.

Puong 0 la duong bién kich thudc danh nghta ctia 16 vatruc D=d.
Co6 hai sai 1éch co ban: mot day ciia 16 va mot day cla truc

« Dai v6i 16: C6 28 sai léch co ban dwoc ky hiéu tir A => Zc.

« D0i voi truc: C6 28 sai 1éch co ban duoc ky hiéu tir A => zc

Néu I8y 16 1am co s& (hé thdng 16), sai 1éch co ban clia 16 1aH, chon sai léch co
ban cua truc twong ng ta co6 cac trvdng hop sau:

-Léplc’)ng'i H H
R T
. Lapchat: 1 H H
p r z
. Léptrunggian:i,ﬂ, _______ H
js k n

Vidu: % lamGi lap 16ng.

A7\ ami I5p chat.
p6

17
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H 7 Y ~n g -
6 lamai lap trung gian.

Nguoc lai ldy truc lam co s& (hé thong truc) sai léch cua truc l1a h, chon sai léch
clia 10 twong (ng ta co thé co cac treong hop sau:

. Lélplc’)ng'é B H
e e
* L&p chat: E,B, ........ ,E.
h h h
. Lélptrunggian'E K N
R R =

2

, G7 y
Vidu: =—: Lapldén
s p long

K7 y )
——: Lap trung gian
6 p gg

ST Lap chat
h6
a. D3y sai léch co ban 16 (h3.4)

uim

[ |

 Sai léch duong

Puimg 0

-

Sai léch dm

h3.4
b.Day sai léch co ban truc( h3.5)
wm g
=] 4
.§ Z
2 ,foggm“
E J . / 4 ? ' ]
] §': /' v X
| e o h BRI EA r Dudng 0
A TN
= 2
= cd § § % L s
0| gt
] S B
& 3
:
)
X h3.5

18



Trudng Cao dang Ky thuat Ly Tw Trong - Khoa Co khi

3. Mién dung sai
Mién dung sai (MDS) = Sai Iéch co ban (SLCB) + Cép chinh xac (CCX)
Vi du:
H71& MDSI6 v6i H 1aSLCB, 7 1aCCX 16.
k6 laa MDStruc voi k laSLCB, 6H la CCX truc.

Dai v6i 16 ¢ 28 SLCB (ing vai 20 CCX ta s& ¢6 20 x 28 =560 MDS 16, day la
s lwgng qua nhiéu vi vay nguoi ta chon raMDS tiéu chuan. BE don gian hon nira trong
bang mién dung sai tiéu chuan nguoi ta chon MDS wu tién, 6 in dam trong bang
M DS tiéu chuan (Bang 3.2). Trong thiét ké nén chon MDS wu tién dé thuan lgi trong
viéc st dung dung cu cat cd kich thwdc dinh trude (Sized Tool).

Twong tw ta c6 MDS tiéu chuan va MDS wu tién cda truc (bang 3.3).
4. L3p ghép wu tién
’ Sau khi da co MDStiél{ chuan va MDS uu tién clia 16 vatruc, can phai phéi hop
lai dé cé mot lap ghép tiéu chuan hodc lap ghép wu tién.
Lap theo hé théng 16 (Bang 3.4).
Lap ghép theo hé théng truc (Bang 3.5).

) Pé dong bo vai viec chon MDS wu tién, trong thiét ké khuyén cao nén chon cac
lap ghép wu tién.
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I11. TRA BANG VA GHI KICH THUOC TREN BANG VE
1.Trabdang (bang 3.6 dén 3.12)
Khi cé kich thuéc kém theo MDS, tra bang la dé tim sai léch trén va sai léch
dudi.
Khi trabang can phai xac dinh cac yéu t6 sau day:
« Kich thuéc danh nghfa cta truc hay 16
« Ky hiéu MDS (SLCB + CCX)
Vi du: Tra bang 16 c6 @ 38H7

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

Chuyeén kich thudc theo mién dung sai @ 38H7 sang cach ghi kich thudc theo
sai |&ch gi6i han l1a@ 38092

Céc vi du tra bang dé chuyén tir kich thuwdc cd MDS sang kich thwéc co sai léch
gigi han:

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

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

@ 35f7 : (KTDN : 30 => 40) : & =-50um, es = -25um => 3572%

@ 55p6 : (KTDN : 50 => 65) : & = +32um , es = +51um => 55'2%L

@ 70h6 (KTDN : 65=>80) : es=0, & =-19 => 70,019

Cac lvu y khi trabang vaviét sai léch Ién kich thuéec:

« Ap dung thuét ngr trén bang tra “trén , dén va bao gdbm”, @ thi tra & cot 24
-+ 30 (trén 24 dén 30 va bao gdbm 30).

« El =0 hoic es = 0 thi khong viét s6 0.( 30", 709010 )
« Néu |El| = |ES hodc |ei| = |eg cho phép viét + sai léch 50+0.08
« Vi kich thuéc danh nghia la mm nén phai chuyén don vi cla sai léch trén
bang la um sang mm.
2. Ghi dung sai |én ban vé
a. Ghi dung sai 1én ban vé chi tiét
Chon mot trong ba cach sau day:
« Céch 1. Ghi theo mién dung sai.
Vd: @ 50H7, @ 50k6

« Céch 2: Ghi theo sai l&ch gici han.
Vd: @507 @500
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 Céch 3: Ghi theo cach két hop.
Vd: @ 50H7( %) ; @ 50k6 (0%

Cach 3
Cach 2
Cach 1

1.018
2

AS0k6( 5915
A50,00
?50k6
|
|
|
|

Y ] ]

Hinh vé - Cach ghi dung sai trén chi tiét truc

(s’ o™ —
= = =
] [ ] ]
~3 [a] ~Q
] )] (@]
i i i
-
s i &
= £° =
= 2| Z
a Q Q
)
Y 1 Y

Hinh vé - Cach ghi dung sai trén chi tiét 16
b. Ghi dung sai |én ban vé 1ap

. Céch 1: Ghi theo MDS @ 50T—g

o He 0025 F
e Céch 2: Ghi theo SLGH @ SOHW

+0.002

H7 Hroozsf

+0.018
k6 H+0.002

« Céch 3: Ghi theo cach két hop @ 50
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| N =
5| 5 %
] -~ <
o Q Q
Py i A
gei | ~
[
- 2| s
TS| | e
o o o -
v L' v
Q Q Q
I ! '
Hinh v& - Cach ghi dung sai trén ban vé I&p
Nhan xét:

« Céch 1: Ghi theo MDS thi biét dwoc hé thdng 1&p ghép, dac tinh ctia méi Iap,

thich hop trong nhiéu thiét ké.

e Céch 2: Ghi theo SLGH nguoi diing may hiéu tryc ti€p dé kiém tra kich

thuéc, khong can bang tra.

e Céch 3: Dung hoa hai trivong hop vira thiét ké vira gia cong.
IV.BAI TAP Vi DU

Cho

a M v bd e

o

7.
8.

Bai
1.

g . H7
lap ghép @ 65—
ap ghep 7

Giai thich ky hiéu trén.

Trabéng tim sai 1&ch gi¢i han cla truc valo.

Viét ky hiéu trén theo cach két hop.

Lap ghép trén thudc hé thdng gi? Tai sao?

Chon hé théng twong dwong va viét ky hiéu theo cach viét két hop.

Hai 14p ghép trén, 1ap ghép nao wu tién?
Hay cho biét dic tinh ctia m&i 1ap.

VE so do 1&p ghép

giai

Giai thich ky hiéu:
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@ 65% laky hiéu ctia mot kich thudc 1p ghép

* @ 65: kich thwéc danh nghfa clia 16 vatruc.
e H7: MDSI6 (H: SLCB 15, 7: CCX 10)
o f7: MDStruc (f: SLCB truc, 7: CCX truc)
2. Trabang
@ 65H7: ES=+30um, El =0
@ 65f7: es=-30um, e = -60um

3. Viét ky hiéu theo cach viét két hop

26517 Heo0.03F
7 [-003[
[7-0.06 C

4. L&p ghép trén thudc hé thdng gi? Tai sao?

Lap ghép trén c6 MDS16 1aH (EI = 0, ES=+TD) nén day lalap
ghép theo hé théng 1.

5. Chon hé théng tvong duong
H7 a0« F7
—— €0 hé thdong tvong dwong —
f7 ' g g g h7

@ 65F7 (ES = £60um , El = +30um)
@ 65h7 (es=0, e =-30um)

0.06
a65°7 Hio.03

- L
h7 § 0.03[

6. Hai lap ghép trén I&p ghép nao wu tién
H7

— L :laldp ghép wu tién.
7 p ghep

F7
h7
7. Déc tinh ctia mai lap

: khong phai lalap ghép wu tién.

MG 14p @65 00 6D,y 65> g = 64.97
7 Ho0s

Vay day laméi lap long .
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8. V& so do lap ghép

Hm el §
Sl K
o
ES =30 A \
EI TD=30um Y buadng O

Td=30um

D =d =65
Q
|
N
S

V.CAU HOI

1. Cép chinh xac lagi? Trong nganh ché tao may théng dung, thwdng ap
dung cép chinh xac nao?

Dung sai ¢ quan hé gi véi kich thwdc danh nghta, cho vi du minh hoa.
Cép chinh xac ¢6 quan hé gi d6i véi dung sai, cho vi du minh hoa.

Tai sao phdi chia kich thwéc tir 1+500um thanh 13 khodng co ban.

Lap ghép theo hé thdng 16 12 gi? Cho vi du minh hoa.

Lap ghép theo hé théng truc |a gi? Tai sao nén chon 1ap ghép wu tién?
Lap ghép wu tién 1a gi? Tai sao nén chon lap ghép wu tién?

Khi trabang can lvu y nhitng diéu gi?

© o N o o bk~ w0 Dd

Co6 may céch ghi kich thuéc kém theo dung sai 1én ban vé ? Cho vi du

minh hoa.

VI.BAIl TAP

Bai 1: Cho céc kich thwéc sau day; trabang tim sai Iéch gi¢i han vaviét ky hiéu
theo cach viét két hop:

@ 50H7 @ 40j6 @ 4017
|S6
p7

@ 75P7 @ 75h6 B75 7
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Bai 2: Cho lap ghép @ 65%

a. Giai thich ky hiéu.

b. Traban vatim sai léch gi¢i han cla truc valo.
c. Viét ky hiéu |&p ghép trén theo céch két hop.
d. L&p ghép trén thudc hé théng gi? Tai sao?

e. Chon hé thdng tvong dwong nguoc lai, trabang vaviét lai ky hiéu
theo cach viét két hop.

f. Hai 1ap ghép trén co thudc 13p ghép wu tién khong?
g. Hay cho biét d3c tinh ctia méi 1ap.
h. V& so dd 1ap ghép
Bai 3: Cho céc lap ghép
@ a0/ @508
k6 h8
Giai bai tap theo cac yéu cau tvong tv & bai 2
Bai 4: V& so db 1ép ghép @ 45% vag 45';'_3 vanhan xét sy khac nhau vé: sai
léch , dung sai , cac thong s6 gi¢i han va sy chinh xéc clia hai lap ghép trén.
Bai 5: V& so db I4p ghép @ 60% vag 60%. Nhan xét vé hé théng I4p ghép,

sai léch, dung sai, cac thong sb ctia hai méi 13p trén.
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Bai 4. AP DUNG CAC LAP GHEP TIEU CHUAN

Muc tiéu — Xac dinh dugc pham vi ¢ng dung clia mot s6 méi lap théng dung.

—Chuyén duoc tir hé thdng 16 sang hé théng truc.

|. PHAM VI NG DUNG CAC KIEU LAP LONG

Céc kiéu l&p 16ng tiéu chudn thwong dugc st dung trong méi ghép ma hai chi

tiét chuyén dong twong doi véi nhau. Tuy theo diéu kién lam viéc mata chon kiéu ghép
dé c6 do ha thich hop.

1. L&p truot %

o s H7 H8 HS8
Kieulap —;—;—
h6 h7 h8

Kiéu 1&p nay cé dd hd nhd. DO hd nhd nhat Smin= 0, chi tiét thuong chuyén
ddng cham doc truc, bdo dam dd chinh xac dong tam cao.

Vi du: — Nong u dong may tién .
— Ong boc truc may khoan.
—\Vong ngoai 0 lan véi bo truc.

— L&p vong trong banh ring thay thé véi truc v.v...
s o~ H
2. Lap don —@E
p dong g ohE

. e H7 G7
Kiéu lap —;—
g6 h6
Kiéu 1&p nay co do hd nho, duoc st dung doi voi cac lap ghép dong tinh tién
chinh xé&c, do khe hé nhé lap ghép bdo ddm do dong tam.
Vi du: — O truc chinh ctia cac may chinh xac.
— L6 banh rang dich chuyén trén truc.

— L6 céc ly hop véu.
. . HOF
3. Lap chuyén —
pchtly f%ﬁE

.~ s H7 F8
Kiéulap —;—
f7 h6

Kiéu 1ap c6 dd ho trung binh, dd ha di dé truc quay tw do trong 6 truot co boi
tron dau, mo.

Vidu: - O truc trong cac hop truyén dong.
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- Banh rang hodc banh dai 16ng khong.
— Con truot trong ranh truot.
— Xéc mang va ranh xéc mang.

< e H[E
4. Lap chuyén nhe —
p y = @HE

H7 HS8
Kiéu lap —;—
e/ e8

Kiéu 1&p nay c6 do hd twong déi 16n, dam béo truc quay tw do véi ché do 1am
viéc nang, tai trong Ién, nhiét dé cao.

Vi du: — O I18p véi truc tudc bin clia may phat dién.
— C0 truc chinh cta truc khuyu véi 6 trong dong co 6 t6.
— O truot truc cam.

< A H D
5. Lap chuyén rong —
paninong E2E

H9 HS8
Kiéu lap —;——
d9 ' d9

Kiéu lap nay cé do ha 1on, cho phép bobi thuong sai léch vé vi tri bé mit 1ap
ghép vabién dang nhiét.

Vi du: — Truc may can, may nghién lap vai 6 truc.
— Pitbng va xylanh may hoi nuéc.
— Vong gang |ap véi pitdng may nén khi.
H H H A B CE
"b'coh'h hC

Kiéu Iép nay c6 dd hd In, do chinh xac lap ghép thdp, thuong ding cho nhitng
moi ghép 0 c6 kich thudc I6n.

6. Lap té hop —

Il. PHAM VI NG DUNG CAC KIEU LAP TRUNG GIAN

, Lap trung gian 1a13p ghép cd do 1ong hodc do doi nhung khe hd va do doi nho
hon lap 16ng hodc lap chat. Vi vay, méi ghép nay thuong dugc ding cho mdi lap c6
dinh, yéu cau dong tam cao vathao lap dé dang.

Lap ghép trung gian theo hé théng 16. 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 cla truc la h, SLCB cla 16: JS,
K, M, N.
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1. Kiéu I5p khit HESE
jsOh C

H7, 187

Kiéu ldp —;
js6  h6

) Kiéu lap nay thuong c6 dd hd nhigu hon do doi, do doi khong I6n nén théo lap
dé dang.
Vi du: - L6 béanh ring voéi truc cé then.
— L6 banh dai véi truc co then.
— Vong ngoai 0 lan véi bo truc.

- R 9 v H K
2. Kiéu lap cang —
P cang k@FE

oo H7 K7
Kiéulap —;—
k6 h6

Pay la kiéu 1ap trung gian thudng dwoc sit dung nhat. Kiéu I&p nay thuong nhan
duoc d6 doi hon dd hé.

Vi du: - Lap ghép vong trong & 1an véi truc.
— L&p ghép banh rang cd dinh trén truc co then.
— L&p ghép banh dai vo lang véi truc co then.
— Bac lap véi thanh truyén.,

3. Kiéu I15p bic HEMF
m@Oh C
Kiéu I&p nay thuong co do doéi. Dung cho mdi ghép ¢6 dinh, 1am viéc véi van
téc lon.
Vi du: — L&p ghép 16 banh rang con vai truc cé then.
— L&p ghép li hop vau trén truc.
— L&p ghép roto voi truc.

4. Kiéu lap clng E%E
n L

Kidu 15p P, N7

né h6
Kiéu lap nay c6 xéac sudt do doi Ion nhét, day la kiéu lap trung gian chit ché
nhat. Thwong dwgc dung khi co tai trong dong, lwc va dap Ion.
Vi du: — Banh rang v@i truc trong cac may bla, may dap.
— L&p céc banh rang chi dong may san voi truc .
— L&p phan c6 dinh ly hop vau véi truc.
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I1l. PHAM VI UNG DUNG CAC KIEU LAP CHAT

, Lap chat 1a1&p ghép ludn ludn co do dbi, do doi gay ra bién dang dan hdi khi
lap. Bay la mdi ghép c6 dinh khéng thao va khong cd céc chi tiét phu kep chat nhu:
bul6ng, dai oc.

1. L&p chat loai nhe HEPE
prChC

H7 P7
Kiéu lap —;—
p6 ' h6

Kiéu 1&p nay dung cho mdi ghép truyén momen xoan nhd, mdi ghép cé thanh
madng khéng cho phép bién dang. Lam viéc voi van toc 1én, tai trong 16n.

Vi du: - Bac lap trén truc dong co dién.
— Vong chan & lan.
— Bac v6i 16 banh réng I6n.

ST
2. L&p chat loai trun b|nh S ot
p g Bﬁ = hE
Kiéu lap ﬂ Hr
re s6

Kiéu 13p nay truyén momen xoan trung binh, lam viéc vo&i van téc 1on cé tai
trong déng hay Iwc va dap trung binh .

Vi du: - Bac 6 trwot 1ap vai than 6 khi tai trong ning co va dap.
— Ao xylanh |3p vai than bom pitong.
— Vanh ring bang thau 1&p véi than gang ¢ vit cd dinh.

3. Lap chét loai ndng HET
ughtC

Kiéu lap ﬂ Hs
"u8

Kiéu l1ap nay c6 do doi I6n, duoc st dung déi véi moéi ghép cé truyén tai ning,
can truyén momen xoan lén, c6 tai trong hoac luc chan dong lon.

Vi du: - Banh xe lap voi truc clia toa xe tu hoa.
— Vanh rang bang thau 1ap véi than thép.
— Bac 6 truot 13p véi than & trong may ép banh léch tam.
CAU HOI
1.C6 diéu gi khéc biét d6i vai cac kiéu lI&p 1ong.
2.Hay liét ké céc truvong hop 1ap ghép maban dathdy.
3.Hay chon mot vai (rng dung cu thé cho cac kiéu lap 16ng.
4.Hay chon mét vai (Png dung cu thé cho cac kiéu Iap trung gian.
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5.Hay chon mot vai (rng dung cu thé cho cac kiéu lap chit.
BAI TAP

Cho trwéc cac ap dung lap ghép véi kich thudc danh nghia, kiéu 1ap. Yéu ciu xac
dinh, tinh toan dé ghi cac thdng sb Ién bang sau day :

e

(B)

N

— DI

=
(C) (D)
P , . . . Khe hé hoac
thaé?o KTDN |  Kiéu Iip h‘fg{J thHéf]g Kich thuoc giothan | 45 4657 gi6i han
_ ' Dmin Dmax dmin dmax Max Min
A 30 Lap chat loai
nhe
A 18 Lap chuyén
B 36 Lap cang
B 48 Lap chuyén
B 60 Lap chat loai
nhe
C 15 Lap truot
C 24 Lap chuyén
D 54 Lap cvhat loai
nang
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Chuong 3. SAl LECH HINH DANG HINH HOC
VA VI TRI TUONG QUAN

Bai 5. SAI LECH HINH DANG HINH HOC VA
VI TRI BE MAT TUONG QUAN

Muc tiéu - Gidi thich dwoc cac ky hiéu cua sai I1éch hinh dang hinh hoc va vi tri bé
mat twong quan.

—Ghi duwoc cac ky hiéu vé sai léch hinh dang va vi tri bé mat twong quan
|én ban Ve.

Trong qua trinh gia cong khéng nhitng kich thuwéc ma hinh dang va vi tri tvong
guan cling bi sai léch do cac hién twong vat ly va hé théng cong nghé khi gia céng gay
nén.

Pé danh gia cac sai léch hinh dang vi tri bé mat nguoi ta dua ra cac khéi
niém sau:

— Bé mat danh nghta: labé mat hinh hoc ly tuéng khong c6 sai l1éch nao.
— Beé mat thuc: labé mat gi¢i han clia vat thé va ngan cach né véi méi truong
xung quanh.
— Bé mat ap: labé mat danh nghta tiép xGc vé&i bé mat thuwc cla chi tiét.
|. SAl LECH HINH DANG CUA BE MAT
1. Sai léch hinh dang bé mat phang
o Do thang (k):/ hiéu:—): la khodng cach Ién nhét A tir cac diém cla bé mat thuc
t6i duong thang ap trong gidi han phan chuan.
o Do phéng (ky hiéu: /=7 lakhoang céach Ién nhat A tlr cac diém cla bé mat thuc
t¢i mat phang &p trong gi¢i han clia phan chuan.

Miit phiing ap

]_.- &3

Tyémg thing ap

. I'ridlin thye

’ _.-"'Mr]t phing fage

Hinh 5.1 Hinh 5.2
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2. Sai léch hinh dang bé mat tru

= P tron (ky hiéu : () lakhoang cach 16n nhat tlr cac di€ém cla profin thwc dén
vong tron ap. Cac dang sai léch clia do tron:

— D06 dvan: lasai [éch do tron ma profil thuc 1a hinh van.

dmax—dmin

— Do khong tron: A= 5
— D0 phan canh: lasai [éch ma profin thic 1a hinh nhiéu canh.

Vong tron ap dmax A

=\ N\
= g\

_ dmax - dmin
2

Hinh 5.3

= D0 tru (ky hiéu: £5')lakhoang cach I6n nhat A tir cac diém cla bé mat thuc dén
mat tru &p trong gi¢i han phan chuan. Cac dang sai léch clia d tru:

dm in

Profin thure A

- Do con: !asai léch profil mét cat doc khi hai dudng sinh d6i dién 1a hai
duong thang khdng song song.

— Do phinh: lasai Iéch profil mit cét doc khi duong sinh phinh ra @ gita.
— Do that: lasai 1éch profil mat cat doc khi dwong sinh thét & gitra.
Tri s6 do con, dd phinh, d6 that duoc xac dinh theo cong thirc:

A= d max—d min

7 RE mil thire

oy

a)
Hinh 5.4
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Bang 5.1: BANG KY HIEU DUNG SAI HINH DANG

Ky hiéu Giai thich

e s
A

Dung sai do phang ctia bé mit dang xét 1&: 0,05.

[—Jo.1 n
£ Dung sai d0 thang ctia bé mat 1& 0,1 trén toan bd chiéu
Z dai.
001
§ I Dung sai do tru cla bé mat dang xét la: 0,01
\a
Olo.03

T Dung sai do tron clia bé mat dang xét la: 0,03

I1. SAl LECH VI TRI BE MAT

M@t chi tiét khi da gia cong néu phan dung sai kich thuéc va dung sai hinh dang
dat yéu cau, nhung mdi quan hé twong quan gilta cac bé mat khdng chinh x&c thi cling
khéng thé dung duoc.

Vi du: Truc mét dong co dién. Kich thwéc va hinh dang mat tru A, B va bé mat
C cla ro6to dat yéu cau theo dung sai, nhwng ba mat tru trén khéng dong truc. Mat C cé
do dao so vai hai mat A, B 1én hon khe hé cla roto va stato thi réto s&8 cham vao Stator
va dong co khéng hoat dong duwoc.

oz A
-]

Hinh 5.5 Hinh 5.6
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Bang 5.2: BANG KY HIEU DUNG SAI VI TRI BE MAT

Ky hiéu

Giai thich

JS_\

Dung sai d6 song song clia bé méat B so v&i bé mat A la
0,1 trén chiéu dai 100 mm.

Dung sai d6 vudng goc cuia bé mat B so voi bé mat A
la 0,1

Dung sai d dong tam cua bé mat B so véi bé A la: 0,1.

v,
[A]
=10.04 —
— Dung sai do d6i xtng clia 2 bé méat B so vi bé mat A
1) & 0,04.
—
D Dung sai do giao nhau ctia hai duong truc 16 120,05
-
| #c.04
[ — ml Dung sai d6 dao hwdng kinh clia bé mét C so voi hai bé
' mat A vaB |a 0,04
@ e

Dung sai d6 dao mat mat so voi duwdong tdm cla mat A
& 0,1 &ng voi dwong kinh @50.
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CAU HOI
Y nghiia ctia sai 1éch hinh danh hinh hoc.
Y nghia cla sai léch vi tri twong quan.
Si khac nhau gitra sai 1éch hinh dang vasai 1éch vi tri twong quan.
M&i quan hé gil*a dung sai d6 vudng géc va doé dao mat dau.

ag M v Dh e

Mdi quan hé gilra dung sai d6 dong tam va dd dao hwéng kinh.

BAI TAP MAU
Cho trudc: hinh vé va cac dung sai hinh danh vavi tri twvong quan sau day:
— Dung sai d0 tron clia bé mat A 1a0.005

— Dung sai do tru ctia bé mat B 1a0.02

Dung sai d0 dao huwéng kinh ctia bé mat C 1a0.025 so véi bé mat A, B

Dung sai d6 ddo mat dau cla bé mét E 12 0.035 so vGi bé mat C
— Dung sai d6 song song ctia bé mat F 1a0.018 so v6i bé mat G
— Dung sai dd vudng goc ctia 16 120.03 so vai bé mit F vaG

Y éu cau: Ghi cac Ky hiéu Ién hinh vé
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BAI TAP
Bai tap 1

Dung sai hinh dang

Ghi 1én ban vé

Dung sai d6 thang clia bé mit dang xét 120.02

~ Dung sai d9 phang ctia bé mét trén 12.0.05
— Dung sai d6 phang ctia bé mat dwéi 1a0.06

— Dung sai do tron clia bé mat dang xét 1a0.01

— Dung sai do tru 1&0.02

Bai tap 2: Ghi dung sai vi tri bé mat twong quan 1én hinh vé

Dung sai vi tri bé mat twong quan

Ghi |én ban vé

Dung sai d6 vudng goc ctia bé mat dang xét la
0.005 so véi bé mat B

—

Dung sai d6 song song cla bé mat dang xét la
0.002 so v&i bé mat A

Dung sai d6 dong tdm cua bé mat dang xét la
0.015 so véi bé mat A
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Dung sai d6 d6i x(rng cla bé mat dang xét la
0.015 so v&i bé mat F

Dung sai d6 ddo huéng kinh ctia bé mat dang xét B e —
120.035 so v&i bé mdt A

Dung sai d6 ddo mat dau cla bé médt dang xét la
0.02 so Vi be mit A vaB ' !

Al B

Bai tap 3
Y éu cau: Ghi cac ky hiéu sai léch hinh dang vasai 1éch vi tri tuong quan Ién hinh vé.
— Dung sai do tron cla bé mat A 1a0.002

— Dung sai do tron ctia bé mat B 1a0.025

Dung sai dd dao hwdng kinh clia bé mét C 1a0.028 so vdi bé mat chuan A, B

Dung sai d6 dao mat dau E 1a0.03 so v&i mat C
— Dung sai d6 vudng géc clia bé mat G 1a0.03/@100 so v6i bé mat F

— Dung sai do song song clia bé mat H 1a 0.025 so v&i bé mét F

_________________6________ B B

TTowlG
E
D] '. B]
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Bai 6. DO NHAM BE MAT

Muc tiéu — Trinh bay duoc cac chi tiéu danh gia dé nham.
—Ghi dwgc dd nham lén ban vé chi tiét.

. KHAI NIEM
1. Khai niém vé dd nham bé mat

B& mat clia chi tiét sau khi gia cong khdng tron lang va bang phang nhw dang bé
mat hinh hoc ly twdng ma c6 nhirtng nhap nhd do vét chuyén dao va quéatrinh bién dang
déo dé lai. Quan sat bé mat sau khi gia cong da duwoc phong dai.

Protin thuc

Hinh 6.1
Tathdy cé 3 loai nhap nho sau:
— Nhép nho c6 chiéu cao hl: | sai [éch hinh dang hinh hoc.
— Nhép nho c6 chiéu cao h2: la do séng bé mat.
— Nhép nh6 c6 chiéu cao h3: la d6 nham bé mat.
2. Anh hwdng ctia dd nham bé mat dén chat lwong l1am viéc cla chi tiét
Anh huéng dén tinh mai mon: D6i voi cac bé mit ghép chuyén dong tvong doi
vGi nhau. Dau tién hai chi tiét ti€p xic & dinh nhap nho, dién tich tiép xdc thuc nho, &p
luc 16n lam cac luc dinh nhdp nhd bi mai mon (Giai doan chay ban dau mon 75% chiéu

cao nhap nhd), 1am cho mdi ghép c6 khe hd giam chinh xac. D6i voi lap chit, sau khi
ép vao chiéu cao nhap nhd bi san bang lam cho dd do6i nho so vai tinh toan.

Pay clia nhitng nhap nho 1a noi tap trung (ng xudt lam chi tiét dé bi gay, nit.
Day clia nhitng nhap nho la noi cé thé chira nhitng tap chat gay an mon.

Khi chiéu cao nhdp nhd thdp, nham bé mat tinh can phai gia cong bang céc
phwong phap mai nang suat thap, tén kém. Khi nham bé mat tho gay ra anh huéng tiéu
cue trén. Vi vay, viéc chon do nham hop Iy 1a digu can can nhéc chon lya tuy theo cong
dung cua chi tiét.
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II. CAC CHI TIEU DANH GIA

DPanh gia nham bé mat dwa vao chiéu cao cla nhap nho clia bé mat trén chiéu
dai chuan L. C6 hai cach danh gia sau day:

1.Sai léch trung binh s6 hoc ctia profil Ra
- L

H‘lﬂ

Hinh 6.2
Sai léch trung binh s6 hoc cla profil Ra latri s6 trung binh cac khoang cach tir
dinh trén dwdng nhap nhd dén duwong trung binh 00 |4y theo gia tri tuyét ddi trong pham
vi chiéu dai chuan I.

+..+
oo |y2| ol _2 ZM

Puong trung b[nh la duong chia cac nhdp nho bé mat thanh hai phan sao cho
dién tich hai phan d6 bang nhau.

2. Chiéu cao nhap nho cta profil theo 10 dinh Rz

Chiéu cao trung binh nhdp nho cla profil theo 10 diém R la gia tri trung binh
cta 5 khoadng cach tir 5 dinh cao nhat dén 5 day thap nhat trong pham vi chiéu dai
chuan L.

RZ:(hl-l_h3+---+h9) 5(h th,+. +h10 (thax mm)

Tri s6 Ra, Rz cang 1¢n thi nham cang I6n (d0 nhan bong cang thap) va nguoc
lai. Theo TCVN 2511 — 95, chia nhdm bé mat ra lam 14 cip. U'ng v&i moi cdp nham sé
c6 Ra, Rz tvong (ng.

Thong dd nham ghi theo Ra hoac Rz theo 6 in dam.
Vi du: Cap d6 nham 4 trén ban vé ghi Rz40.
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Bang 6.1: BA NG THONG SO CAP 6O NHAM BE MAT

Cép dd nham bé Thong sb nham (pm) Chiéu dai chuan |

mat R, R, (mm)
1 Tir 80 dén 100 Tir 320 dén 160

2 Dudi 40 dén 20 Duéi 160 dén 80 8

3 “ 20 “10 “ 80 “ 40

4 “10 “5 “ 40 “ 20

5 “ 5 “25 “ 20 “10 25
6 “ 25 “ 125 “10 “6.3

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

9 “ 0.32 “ 0.16 “ 16 “08

10 “ 0.16 “ 0.08 “ 08 “04 0.25
11 “ 0.08 “ 0.04 “ 04 “02 '
12 “ 0.04 “ 0.02 “ 02 “01

13 “0.02 “ 0.01 “ 01 “0.05 0.08
14 “ 0.01 “ 0.005 “ 0.05 “ 0.025 '

Theo tiéu chuan TCVN: 1995 qui dinh 14 cap do nham vatri so clia cac thong so
nhdm R,, R,

Theo tiéu chuan 1SO, nham bé mat duoc chia lam 12 cap theo bang ( 6.2)

Bang 6.2
Nh&m bé mét R, (um) Cédp do nham
50 N12
25 N11
125 N10
6.3 N9
3.2 N8
16 N7
0.8 N6
0.4 NS
0.2 N4
0.1 N3
0.05 N2
0.025 N1
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1. CHON VA KY HIEU DO NHAM BE MAT TREN BAN VE
1. Chon dd nham

Chon dd nham bé mat gia cong la mét viéc rat quan trong anh hudng dén chat
lvong bé mat chi ti€t, chi phi gia cdng va dat biét la quyét dinh phwong phép gia cong
bé mat dy. Vi vay, khi chon d6 nham bé mat can phai xac dinh nham t6i wu cla bé mat
& vi tri 4p dung dong thoi phai biét duoc kha nang cong nghé cua thiét bi gia cong. Sau
day la bang théng ké kha nang céng nghé ctia mot s6 may cong cu théng dung (bang
6.3)

Bang 6.3

D6 nham trung binh cia bé mat tmg véi mdi phuong
phap gia cOng

Chiéu cao echa do nham duoe do bing micromet ,um
Qua trinh

Mm_ S0 25 125 63 32 16 08 04 02 0] 005 0.0250.012
Cua e e
Bio —
Khoan —
Phay ——
Chudt — .
Doa [ ee— |
Tién , khoét r—r———
Mai (————
—_——

Mai kho

Bénh bong

 —
Mai nghién ——
—

Mai siéu tinh

Duc khuén cat [ —
Can nong :~
Rén
o | 2 =0
2 | = =
HE 3 2
= = ~<8 = o
-0 = et - = o=
= = = [=11]
ry %\ = g -E -
. = ‘B
= § - §~ = ; % [=%
= o S glE=| B % o w =
g s S5 2l 5 |= & & 5
= - ] = = O 1 =
PR = o ol = — g =] o g_ = e <D
Mgt vai img dung ﬁ £ =|E s e o 8 5 g = =
) i (=17 SR I o = » =
thuedng ding = oo Ef =0 H = glg El 2 |2 £ Q =
Q 2o 2 g O o~ = =. =)
= en]l @ 2| &= = - ol =] ey f—
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ol - =5 El&: 2|8 S|5.8 - a0 o4 = =
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Vi du: Cho chi tiét va cac phuong phap giacong tirng phan cdia chi tiét (dwoc biéu dién &
hinh 6.3). Dwa vao bang trén, taghi dung sai bé mat cho tirng phan cta chi tiét:

BN

L

Khoan

=

Phay

N
T R

7

Tién tinh —

-~ Chuiit

Mai trdn —L. \ \\\\\\ \\\\ g\\ Tién vat mat
N\

Dioa —-]

NN
Tién vat mit
Hinh 6.3
Phuong phap gia cong tirng phan cla Do nhadm bé mat tng véi moi phan dé

chi tiét (um)
Khoan 6.3
Tién tinh 3.2
Mai tron 1.6
Doa 1.6
Phay 6.3
Chubt 1.6
Tién vat mat 6.3
Céc bé mat khac 40

Cubi cung, ta s8 dién vao ban vé ché tao nhu hinh duéi day:

%-ﬂ"

NEAvA Y,

1.6 \// N
R
ﬁ

Al

Hinh 6.4
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2.Ghi ky hiéu dd nham
Ghi trén ban vé mét trong cac ky hiéu sau day:
: DUng cho bé méat khéng quy dinh phuong phap gia cong.
Vf : Dung cho bé mat gia cong cat got.
\@/f : Dung cho bé mat gia cong khong phoi, hoac khong gia cong.
O1: ghi Rahodc Rz.
2 - Néu diing Ra thi khong can ghi Ra trén ky higu.

.63/
3 Vidu: \/ cbnghia Ra=0,63.

1 - Néu %Lﬂ%/RZ phai ghi chir Rz trén ky hiéu.
Vidu: / c6nghia Rz=40.
02: Ghi phuong phép gia cong.
4 ®3: Ghi trj s3 chiu dai chuan.
O 4: Ghi hwdng nhép nhé.

Hinh 6.5 ,
Thodng thudng trén ban vé dung ky hiéu vV ova ghi O1.
Cac lvu y khi ghi d6 nham:

— Qui cach ky hiéu do nham trén ban vé

3h
5h
3h

5

™ -‘_E‘?)(:
5
C'

Y -1 Y - 1
Hinh 6.6

— Vi tri ghi d nham (hinh 6-7): ghi truc ti€p Ién bé mat trwong hop trong
viing 30° thi ghi trén gid ngang

Hinh 6.7
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Do nham trén moi bé mét chi ghi mot 1an ky hiéu dugc dat trén dwong bao

thady, trén dwong gidng hodc trén gia ngang.

— NEu tat ca cac bé mat cla chi tiét cé cung dd nham thi d6 nham chung duoc
ghi & goc bén phai ban vé.

— D06 nham duoc ghi truc tiép 1én tirng bé mat. Cac mat con lai ¢é chung do
nham thi ghi d6 nham chung d6 Ién gbc trén bén phai ban ve.

Rz20

Y 4 = R;:U

0.63

Hinh 6.8 Hinh 6.9

CAU HOI
1. Nhd&m bé mat anh hwdng dén tudi tho clia chi ti€t may nhuw thé nao?
2. Nhdm bé mét c6 lién quan gi dén dung sai, gia thanh san pham?
3. Ghi ky hiéu nham bé mat trén ban vé nhu thé nao?
4. Hay cho biét R, gia cdng ban tinh clia phuong phéap tién , phay, bao.
5. Hay cho biét R, cia mai tinh.

BAI TAP
Bai tap 1
Cho truéc cac phwong phap gia cong cac bé mat
- Bémat1l : Mai tinh
— Bémat2,5,7 :Tiénbantinh
— Bémat3 : Tién tinh
- Bémat4 : Ph6i can nong
— Bématé : Mai tinh
- Bémdat7,8 :Phay

- Bémat9 : Doa
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Céc bé mat con lai R, =40

Y éu cau ghi d6 nham Ién hinh vé

2 3 4 5 6 7
A R N NS /. /
b i “ Y, ; I
\\ \\ \\ ] /J .Hf .-"llf
\\\ \ | B I ;.-"
Bai tap 2
Cho treéc hinh biéu dién tru va phuong phap gia cong.
- Bématl,7 :Tiénthd
— Bémat2,6 :Maitinh
- Bémiat3 : Tién thd
- Bémidt4 : Phéi can nong khéng gia cong
— Bémats : tién tinh
— Bémat8,9 :phaybantinh
- Bémat10 :Khoan
Céc bé mat con lai R,= 10
Y éu cau ghi d6 nham Ién hinh vé
12 3 4 5 6 71
AN \\ \\\ \ // / /
N\ \ L / //
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Chuong 4. DUNG SAIl KiCH THUOC VA LAP GHEP
CAC CHI TIET PIEN HINH

Bai 7. DUNG SAI - LAP GHEP THEN - THEN HOA

Muc tiéu — Chon va tinh duoc céac théng s6 then bang

—Ghi dugc dung sai 1én kich thuéc bé rong b ciia ranh then trén truc va
trén bac.

—Xac dinh duwogc cac yéu t6 dinh tam va doc dwoc ky hiéu then hoa.

I. DUNG SAl - LAP GHEP THEN
1. Khai niém

Then bang 1a mot chi tiét phu trong mdi ghép hinh tru tron, ding dé ¢ dinh
theo chiéu quay gitta truc va nhitng chi tiét Iap trén truc nhw banh ring, banh dai, tay
quay Vv.v... nham thuc hién chirc ndng truygn momen xodn hodc dan huéng khi chi tiét
can di trwgc doc truc.

Then c6 baloai:
— Then béng.
— Then ban nguyét.
— Then va.

Dung sai kich thudc va 1ap ghép cla then bang va then ban nguyét duoc qui
dinh theo TCVN 4216 + 4218 - 86.

Trong san xuét thuong dung nhét 1aloai then bang.(Hinh 7.1)

LD

Hinh 7.1

S7



Trudng Cao dang Ky thuat Ly Tw Trong - Khoa Co khi

2. Céc yéu t6 co ban cla then bang
Co ba chi tiét tham gia moi ghép then:
Truc (1) ; Then (2); Bac (3)
Lap ghép truc va bac theo duong kinh d=D.
Lap ghép gilra then vai truc va bac theo bé rong b.

b : Lachiéu rong then, chiéu rong rénh trén truc vala chiéu rong ranh
trén bac. b chinh la kich thuéc lap ghép can xac dinh dung sai.
ty : Chiéu sau rénh trén truc.
t, : Chiéu sau ranh trén bac.
h : Chiéu cao then.
I : Chiéu dai then.
Chon then:

— Chon b cua then theo dwong kinh truc.
— g, 1y, htrabang theo b.

— Chiéu dai | ctia then nhd hon hodc bang chiéu dai cla bac.
Ky hiéu then:

Loai then b h |

Vi du: - 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 vudng b=18; h=11; 1=100.
3. Chon vatinh cac théng s6 cua then

Kich thudc 1ap ghép lab. C6 3 kiéu lap ghép then tuy theo diéu kién lam viéc
cua then. 1

b
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Bang 7.2: Then bang — kich thwéc mét cét ctia then varanh then (mm)

Kich thuéc | Chiéu sau rénh then
. . danh s
Puong kinh truc . R . | Chiéuda
d (mm) nghiacla | Tréntruc | Trénlo | C
then
b | h t 6
Trén 5 dén vabao gébm 7 2 2 1,1 1,0 6-20
Trén 7 dén vabao gém 10 3 3 2,0 11 6-28 0.2
Trén 10 dén vabao gdbm 14 4 4 2,5 16 8-36 :
Trén 14 dén vabao gobm 18 S 5 3,0 2,1 10-45
Trén 18 dén vabao gdbm 24 6 6 35 2,6 14 - 55
Trén 24 dén vabao gom 30 8 7 4,0 31 18-70
Trén 30 dén vabao gdbm 36 10 | 8 4,5 3,6 22-90 10,3
Trén 36 dén vabao gom 42 12 | 8 4,5 3,6 28 — 100
Trén42 dén vabao gdbm 48 14 | 9 50 4,1 36 - 140
Trén 48 dén vabao gom 55 16 | 10 50 51 45-180
Trén 55 dén vabao gom 65 18 | 11 55 56 50 - 200 05
Trén 65 dén vabao gom 75 20 | 12 6,0 6,1 56-220 |-
Trén75 dén vabao gom 90 24 | 14 7,0 7,2 63— 250
Trén 90 dén vabao gom 105 28 | 16 8,0 8,2 70 - 280
Trén 105 dén vabao gom 120 | 32 | 18 9,0 9,2 80-315
Trén 120 dénvabaogbm 140 | 36 | 20 10,0 10,2 90-35 |08
Trén 140 dén vabao gom 170 | 40 | 22 11,0 11,2 100 - 400
Trén 170 dén vabao gobm200 | 45 | 25 13,0 12,2 110 - 450

Chiéu dai then wu 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...

- Céach xac dinh chiéu dai then

Vi du: Cho chiéu dai bac(moayo) la 54

Chiéu dai then so b6 l& 54 x 90% = 48

Vi chiéu dai then nhd hon chiéu dai bac nén theo kich thwdc wu tién chon chiéu

dai then la45.
4.Dung sai |&p ghép then

a. L&p tw do: dwoc dung khi bac can dich chuyén nhe nhang trén truc.

e Dung sai chiéu rong then h9.

e Dung sai chiéu rong ranh trén truc HO.

e Dung sai chiéu rong ranh trén bac D10.

« L&p ghép giira then véi tryc: %
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« L&p ghép gitra then v6i bac: %

pm

|:| MDS bé réng then
D10 777 Mps bé réng ranh
DII4 YAlA  then trén Eag
N MDS bé réng ranh
Ho Y ] réng ran
N 9 m then trén truc

h9

So do lap tv do
b.L&p binh thuong: dugc ding khi ¢ dinh bac trén truc.
* Dung sai chiéu rong then ho.
e Dung sai chiéu rong ranh trén truc N9.
e Dung sai chiéu réng ranh trén bac J<0.

« L&p ghép giira then véi truc: ’:—3

« L&p ghép gilra then véi bac: Jh_zg
BE um
JS9
h9 o
\Ng\ Pgi SN
So dd lap binh thuong So do lap chat

c. L&p chat: duoc ding dé ¢6 dinh chat bac trén truc dé chiu lwc thay ddi, chin dong
e Dung sai chiéu rong then ho.
e Dung sai chiéu rong ranh trén truc P9.
» Dung sai chiéu réng ranh trén bac P9.

« Lap ghép gilta then v&i truc vathen vai bac: %
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Il. DUNG SAl - LAP GHEP THEN HOA
1. Khai niém

Khi can truyén momen xoan 16n, yéu cau do chinh xac ddng tam cao gia truc
va bac thi méi ghép then bang khéng dap r‘ng dwgc ma phai ding mdi ghép then hoa.
Then hoa thwong dwgc dung trong cac banh rang di trvot clia hop s6.

M&i ghép then hoa cé nhiéu loai phan theo hinh dang nhu: then hoa rang chi
nhat, rang hinh thang, rang tam giac, rang than khai. Then hoa rang chi* nhat la loai
duwoc st dung pho bién nhat.

Cac thdng s0 clia then hoa rang chir nhat:

Hinh 7.3
: dwdrng kinh ngoai danh nghia ctia 16 vatruc then hoa.
: dwdrng kinh trong danh nghta ctia 16 vatruc then hoa.

2. Dung sai 1ap ghép then hoa
Lap ghép then hoa chi thiec hién trong 2 hay 3 yéu t6 kich thudc: d, D vab.
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« Khi thyc hién ddng tdm theo D thi I&p ghép theo D vab.
« Khi thuc hién dong tam theo d thi I&p ghép theo d vab.
« Khi thyc hién ddng tam theo b thi I&p ghép chi theo b.

Tiéu chuidn TCVN 2324 — 78 qui dinh ddy MDS cla cac kich thudc 1ap ghép
theo bang. Mién dung sai dong khung la mién dung sai wu tién.

Bang 7.5:MI1EN DUNG SAI CAC KiCH THUOC TRUC THEN
HOA RANG CHU NHAT TCVN 2324 - 78

Cép chinh Sai 1éch co ban

Xé&c d e f g h Js k m n
5 g° js
6 g6 | (h6) | s né
7 7 h7 | js | k7
8 a8 e8 f8 h8
9 (d9) | e9 | f9 h9
10 d10 h10

Bang 7.6:MIEN DUNG SAI CAC KICH THUOC
LO THEN HOA RANG CHU NHAT

Cép chinh Sai |éch co ban
Xé&c 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 BUONG KINH BINH TAM d

Mién Sai léch co ban cla truc
dung sai .
clia 16 © f 9 h Is n
e H6 H6
95 Js5
H7 H7 H7 | H7 H7 | H7 H7 | W7
H7 — e — == | TS —
c8 f7 g6 h6 h7 | Js6 7 né
H7 (H8C
H -
8 | & HesE
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Bang 7.8: LAP GHEP THEO CHIEU RONG b (KHI BINH TAM THEO d)

Mién o L,
dung Sai |éch co ban cua truc
sai cla -
15 d e f g h Js k
g | B F8 | F8 F8 | F8 | F8 | 8
ds f7 f8 h7 | h8 h9 Is7
H8 H8 | H8 | (H8C | H8
f7 | f8 | HokE| 7
po | D9 | D9 | D9 | DY | DY D9 | D9 | D9 | D9
do e8 f7 f8 f9 hg ho Js7 k7
p1o | 21
do
F10 F10 | F10 | F10 | F10 | F10 F10 | F10 | F10 F10 | F10
do 8 f7 f8 f9 h7 h8 ho is7 k7
J.10
J10 S
S d10
Bang 7.9: LAP GHEP THEO bUONG KIiNH BINH TAM D
Mién Sai |éch co ban cua truc
dung sai .
cla 16 € f 9 h Is n
H7 H7
H7 L LA R ..t
7 g6 h6 js6 né
H8
H8 —
h7

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

Mién Sai |éch co ban cua truc
dung sai .
- F8C | P8 | FBFB F8F8 | 8
Hiok o8 f7 18 h7 h8 o7
- D9 D9 D9 D9 Ds
do e8 f7 h8 is7
F10 Flo [ F10 FI0
c8 f7 h9
j.10
J:10 =
> d10
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3. Chon kiéu 13p cho méi ghép then hoa
a. Trwong hop bac then hoa c6 dinh trén truc

Khi dinh tdm theo dudng kinh ngoai D, day la phwvong phap dinh tdm thuong
dwoc st dung nhiéu nhat vi co thé dat dwoc kich thuéc D cla truc chinh xac nho
phrong phéap gia cdng mai tron ngodi con 16 co thé dat dugc nhd phrong phap chudt.
Thoéng thuong cé thé chon kiéu 1ap:

%- d6i v6i 13p ghép theo kich thudc D.
H8  oxe Livs 1. ) ,
E - d6i vai lap ghép theo kich thuoc b.

Khi thyc hién dong tam theo d, day la phuong phap dinh tam chinh xac cao
nhung viéc mai truc rat kho khan, dat tién, khong kinh t€. Thong thuong cé thé chon
ki€u l3p.

% - d6i voi 1&p ghép theo kich thwac d.
D9 ... .., . , .
= - d6i vai lap ghép theo kich thuoc b.
b. Trwong hop bac then hoa dich chuyén doc truc

Khi thwe hién dong tam theo D, ta chon kiéu lap:

H7

T d6i vai lap ghép theo kich thudce D.

':—3 - d6i voi 1&p ghép theo kich thwac b.

Khi thuc hién dong tam theo d, ta chon kiéu lap:

% - d6i voi 1&p ghép theo kich thwac d.
% - d6i v6i lap ghép theo kich thuéc b.

Lvu yv: dinh tdm theo canh b it dwgc st dung, chi dung khi yéu cau khe hé
chinh xac tranh va dap va chuyén dong thuong hay doi chiéu.

4. Ky hiéu then hoa trén ban vé

Yéu t6 S8 Buong kinh Lép Buong kinh Lap || Chiéurong Lép
dinh tam rang trong d ghép ngoai D ghép rang b ghép

H7.4OH12 7FlO

Vi du: Trén ban vé lap: d -8.36 .
f7 all fo
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e DPong tam theo kich thuwéc d.
e SOrang Z=8.

« Puong kinh d: @36 1ap ghép %

« Pudng kinh D: @40 14p ghép "2
all
«  Chigu rong b: 7 14p ghép %

— Trén ban vé lap 16 then hoa: d- 8. 36H7. 40H12. 7F10.
— Trén ban vé lap truc then hoa: d- 8. 36f7. 40al1l. 7f9.

CAU HOI
1. Chon then theo yéu t6 nao.
2. Kich thuéc nao clia then can cé dung sai? Tai sao?
3. Céc cach xac dinh chiéu dai then.
4. Théng thuong then hoa dinh tdm theo kich thuéc nao? Tai sao?
5. So sanh céng dung cua then vathen hoa.
BAI TAP MAU
~Cho lap ghép then bang truc c6 kich thuéc danh nghta d = 30. B& rong bac B = 40,
kiéu lap tv do. Yéu cau:
a. Chon vatinh céc thdng s cla then.
b. Ghi cac kich thudc danh nghta da chon 1én ban vé Iap.
c. Ghi kich thuéc 1én ban vé truc vabac theo cach ghi hon hop.
Bai gidi
a. Chon vatinh céc thong s cla then.
Puong kinh truc d = 30. Chon cac théng sb cua then & cot d: 24 + 30.
(I6n hon 24 dén 30 va bao gom 30)
Tacd: -b=8;h=7;t,=40;t,=3.1
— Chiéu dai then| =90% B =36 (36 phu hop véi kich thuéc uu tién)
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b. Ghi kich thwdc 1én ban vé 1&p

3.1

‘
1
;1

030
|
|
|

c. Ghi kich thuéc b cé dung sai 1én ban vé chi tiét
Lap tw do: — Dung sai chiéu rong ranh trén truc 1aH9
- Dung sai chiéu réng ranh trén bac 1aD10

8HO(T"%)

8D9(E)

_

I
[}
|
1
1
—_— e —_— - JEp—
1
I
|
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BAI TAP (Then)

1. Cho 1ap ghép then bang, truc c6 kich thuéc danh nghfa d = 40, bé rdng bac 60, kiéu
lap binh thwong.

Y éu cau:
a. Chon vatinh cac théng s cla then.
b. Ghi kich thwéc danh nghfa 1én ban vé I3p, 1én 16 vatruc
c. Ghi kich thuéc b ¢ dung sai theo cach ghi hdn hop 1én ban vé chi tiét.

2. Cho I&p ghép then bang, truc co6 kich thudc danh nghta d = 55, bé rong bac 70, kiéu
|ap chat.

Y éu cau:
a. Chon vatinh cac théng sb cla then.
b. Ghi kich thwéc danh ngha d& chon lén ban vé lap.
c. Ghi kich thuéc b ¢ dung sai theo cach ghi hdn hop 1én ban vé chi tiét.

BAI TAP (Then hoa)

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

Y éu cau:
a. Giai thich ky hiéu trén.
b. Ghi tach ky hiéu trén riéng cho 16 vartruc.
2. So sanh hai ky hiéu then hoa sau day:

d-8x3617 x 401124759
7" all ' h9

d-8x36x40 1/ x 78
7 7
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BAI 8. DUNG SAI LAP GHEP REN - BANH RANG

Muc tiéu — Gidi thich dwgc ky hiéu cac loai ren thong dung.
—Xac dinh dwgc MDS wu tién cla ren ngoai va ren trong.
—Giai thich dwgc dung sai banh rang tru.

|. DUNG SAl LAP GHEP REN
1. Khai niém vé I&p ghép ren
MGi ghép ren duoc stir dung rat pho bién trong may mdc, thiét bi vai cac cong
dung nhu sau: kep chat, truyén ddng, néi 6ng, lam kin.

Tuy theo hinh dang ren nguei ta chia thanh cac loai sau:

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

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

Ren 6ng tru, ky hiéu G, gdc profin ren 55°, dwong kinh tinh theo INCH.
Ren 6ng con, ky hiéu R, géc profin ren 55°, duong kinh tinh theo INCH.

® o 0 T o

Ren vuéng, ky hiéu: Sq.
Ren co hai loai: hé Met vahé Anh — M.
f. Puong kinh ren hé Met tinh bang mm, bwdc P |a khoang céach gitta 2
dinh ren.
g. PBuong kinh ren hé Anh - M tinh bang INCH (1“=25,4mm), bwdc rang
dwoc tinh so ren trén 1.

2. Céc thong s ctia lap ghép then hé mét

[ o}
= o
A PPAIVANN ol ) o
S|P RN OSSR =
=~ NN RN .
AN VAN
]
- ¥ 1#2
= s = -
902 ,
i Purdmy lrue cia ren
Hinh 8.1: Mt cét doc theo truc ren
d : Buong kinh ngoai clia ren ngoai (buléng).
D : Buong kinh trong cla ren trong (dai oc).
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d, : Budng kinh trung binh ctia ren ngoai.

D, :DBuwong kinh trung binh cla ren trong.

d; : Buong kinh trong cla ren ngoa.

D; :DBuong kinh ngoai cua ren trong.

P - budc ren.

a  :goc profin ren. o=60° ddi voi ren hé met,

a="55° ddi vai ren hé Anh.
Ky hiéu ren:(Hinh 8.2)
L O ) ]

Dung sai l&4p ghép

Huéng xoan (LH: hudng xoan trai)

S8 dau moi

Budc ren néu la budc nhod

Kich thudc dudng kinh ngoai

Ky hiéu loai ren

Hinh 8.2
Luu y: — Néu ren ¢ bwdc xodn phai thi khéng ghi.
— N&u ren c6 nhiéu dau méi thi ghi P trong ngodc dat sau bwdc xoan.

— Néu ren tam giac cé budc Ién thi khdng can ghi tri s6 cla buéc ren
— Tat ca cac loai ren khac phai ghi tri s6 buéc ren du Ién hay nho

Vi du: Tr24x3(P1) - LH M
69
Tr : ren hinh thang.
24 : Buwong kinh ngoai 24mm.
3 - budc ren.
P1  :ren3dau mdi.
LH :rentrai.
M
69
Luu y: Buwdc ren la 3 nhung c6 3 dau méi nén khoang cach 2 dinh la 1 ky hiéu
(P1).
3.Dung sai 1ap ghép ren hé mét

Tiéu chuan chi qui dinh dung sai kich thwéc dwong kinh ren: dy, d ddi véi ren
visvaD,, D, doi v&i ren dai 6c.

- dung sai 14p ghép ren.
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Lap ghép ren cling c6 3 kiéu Iap: Lap c6 do hd, 1dp co do doi valap trung gian.
Trong bai nay chi gidi thiéu ren lap cé dod hé.

Tri s6 dung sai duwong kinh ren (ng voi cac cdp chinh xac khac nhau theo
bang 8-1.

Theo TCVN 1917 — 93 qui dinh cac cdp chinh xac ché tao ren hé Met 1&p c6 do
hé theo bang 8-2.

Bang 8.1: CAP CHINH XAC KICH THUOC REN

Dang ren Puong kinh cla ren Cép chinh xac
Ren ngoai d 4:6:8
J d 3,4,5,6,7,8,9
D2 4;5;6;7,;8
Ren trong D: 4:5:6:7:8

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

L cai Chiéu dai van ren
chinh xéc s | N | L
Mién dung sai ren ngoai
Chinh xé&c (3h4h) 4g | 4h (5h4h)
Tt;‘;]’;]g 596g | (5heh) | 6d | 6e | 6f | 69 | 6h | (7e6e) | 7g6g | (7heh)
Thé 8g | (8h) (9080)
Mién dung sai ren trong
Chinh xéc 4H 4H5H S5H 6H
Trung
binh (5G) | 5H 6G 6H | (7G) H
Tho 7G 7H | (8G) 8H

1.[____ ] Miéndung sai dugc wu tién st dung.

2. () Mién dung sai han ché st dung.

3. Khi chiéu dai van ren thudc nhém ngan (S) vanhom dai (L) thi cho phép st dung
mién dung sai dugc quy dinh cho chiéu dai van ren thudéc nhém binh thuwong (N).

Khéc v6i 1ap ghép tru tron, MDS kich thuéc ren viét nguoc. Vi du: 6H — cap
chinh xac ren la 6, SLCB duwong kinh ren dai 6¢c laH hodc 6e — cdp chinh xac ren la 6,
SLCB duong kinh ren vit [ae.

Khi mién dung sai d, vad hodc D, va D; khac nhau thi ky hiéu viét kép. Theo
qui dinh, MDS cua duong kinh trung binh dat truéc MDS dutng kinh ngoai va dat
truéc MDS duong kinh trong néu laren trong.
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Vi du: 4H5H: MDSla D,4H; MDSD, la 5H.
7999 : MDSlad, 7g; MDSd; la 9g.
Ghi ky hiéu ren 1&p ghép trén ban vé 1ap.
Vi du: M12x1 - 7H/7g6g.
— Ren hé mét.
— DBuong kinh ngoai ?12.

— Buécren 1.

— Mién dung sai duong kinh trung binh D, va D, dwong kinh trong cla

dai oc la7H.

— Mién dung sai duong kinh trung binh d, la 7g va dwdng kinh ngoai d

cua vis la 6g.

Thong thuong dé don gian, MDS cua d, vad hodc D, vaD; giong nhau.

Vi du: M24x2.7H/6g.
7H : MDScua D, vaD;.
6g : MDScula d, vad.
I1.DUNG SAl LAP GHEP REN BANH RANG
1. Khai niém vé I&p ghép banh rang

Truyén dong banh rang duoc st dung rét pho bién trong may moc, thiét bi, dung
dé truyén chuyén dong quay tir truc nay sang truc khac véi momen xoan Ion.

Theo vi tri dwong truc nguoi ta chia ra:
— Néu hai truc song song ta c6 banh rang tru.
— Néu hai truc giao nhau ta cé banh rang con.
— NeEu hai truc chéo nhau ta cé banh vit truc vit.
Theo dang rang nguoi ta chia ra:
- Réng thang.
— Ré&ng xoan (nghiéng).
— Rang chir V.
Theo dang profin rang co:
— Dang rang than khai.
— Dang rang xicloit.
Trong phan nay chi xét banh rang tru, ring thang, dang than khai.
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2. Cacthéng 8 co ban ctia banh rdng tru, rang thing dang than khai (Hinh 8.3)

Hinh 8.3: Cac théng clia banh réng tru ring théng
: Buong kinh vong tron dinh rang.
: Buong kinh vong tron chan rang.
: Buwong kinh vong chia
: Chiéu cao rang.
: Chiéu rong banh rang.
: Khoang cach tdm hai banh rang.
: Modun cla rang.
. S0 rang.
: GOc an khép cla truyén dong.

T NBQ"U:TQ-_QSDU

: Buéc rang.
3. Cac sai 0 cua banh rang
Sau khi gia cong banh rang cé nhiéu sai sé khac nhau. Cac sai s nay anh huéng
dén cac yéu cau k¥ thuat dwgc phan thanh nhirng nhém sau:

— Cécsa s6 anh hudng dén muirc chinh xac déng hoc.
— Céc sai SO anh hwdng dén mirc chinh xac lam viéc ém.
— Céc sai sb anh huéng dén muic ti€p xdc mat rang.
— Cécsai s6 anh huéng dén d6 hd mat rang.
Tuy theo yéu cau sir dung ma chon dung sai cho cac thong s6 twong (rng.
a. Cac sai s anh huéng dén mirc chinh xac dong hoc

— Sai s6 dong hoc cla banh rang: F;;
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Lasai s6 16n nhét vé goc quay cla banh rang trong pham vi mot vong quay khi
no an khap voi banh rang mau chinh xac.

Aol

1.7

Y

27

Hinh 8.4: Biéu dién lwong sai s6 dong hoc ctia banh rang
— D0 dao huwéng tdm cla vanh rang: F,,

La do dao dong I6n nhéat ctia khodng cach tr mét day cung cb dinh cla rang
quay t&i tam quay cla banh rang. Day cung c0 dinh & day la day cung ndi hai diém tiép
xuc gitra profin thanh rang chinh xac va banh rang khao sat.

Do dao hwdng tm cla vanh rang sinh ra do tdm 16 banh ring khéng tring clia
tam quay khi gia cong.

a) b}
Hinh 8.5: Biéu dién dai lwvong do dao huéng tam cla vanh rang
— D0 dao dong chiéu dai phap tuyén chung: Fu,,

Chiéu dai phap tuyén chung W la doan thang ndi lién cac diém tiép xdc A vaB
cta hai profin rang khac phia gitra hai mat phang song song ti€p xuc voi hai profin do,
do trong méat phang vudng goc véi duong tdm cuta banh rang.

D06 dao dong chiéu dai phap tuyén chung la hiéu so gilta chiéu dai phap tuyén
chung l&n nhat W, vanhd nhat Wi, trén mot banh rang.

I:vwr = Wmax - Wmin
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Hinh 8.6: Biéu dién lwong do dao dong khoang phép tuyén chung
— Sai $0 tich luy bwéc rang: Fyy
Lasa s6 I¢n nhat cua hai profin rang cung phia bét ky, do theo cung cla vong
tron dong tam va&i tam quay di qua diém gilra ctia chiéu cao rang.
Foxr 1@ hiéu dai s6 cla cac sai léch xét vé tri s6 tuyét doi co gia tri duong Ion
nhat vaam Ién nhat.
I:pkr = I:pkrmax - I:pkrmin

Sai s0 tich luy xay ra do bo phan chia rang khong chinh xac hoac do bi dich
chuyén khi chiu lyc gia cong.

8 .
Sai léch 4m \\ TP T Sui lgch duong
16n nhét 7 ff En N , - - [én nhét
! |}T\':\ | Ay I .
! g, Fplkr .
Foa

V] tri chinh xdc
Hinh 8.7: Biéu dién dai lwong sai s6 tich Iy budc ring
b.Cac sai s &nh hudng dén muc lam viéc ém
— Sai léch budc vong: fyy
Lahiéu gilra hai buwéc vong bat ky trén mot dudng tron ctia banh rang.

I:ptr = PZ - Pl
q\ Fi (\\__ |" ]'\__// .‘;I ) ,\ ]
y /\_\‘/ k/) \
N 7
1 1 {'_ _ _: - ;
t,ll M ln.\
f pir = P: - P 1

Hinh 8.8: Biéu dién dai lwong sai léch buéc vong
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— Sai 0 profin rang: f;,

La khodng cach phéap tuyén gitra hai profin rang ly thuyét bao ldy profin rang
thirc dwgc xac dinh trong mat phang thang goc vai truc quay.

Vi dinh rang

Phin lam
vide ciia
profin ring

r/z\

Vo o0 56 P.r;‘;ﬂn thue
Hinh 8.9: Biéu dién dai lwong sai s6 profin rang
c. Cac sai s anh huéng dén murc ti€p xic mat rang
— D06 khong song cua truc theo chiéu ngang: f,

’ La dd khdng song song clia hinh chiéu cac truc quay cuta banh rang trén mat
phang ly thuyét ctia chng.

— Do xién cla cac truc: f,

’ La do khdng song song cla hinh chiéu cac truc quay cla banh rang trén mat
phang thang géc v&i mat phang ly thuyét chung.

Hinh 8.10: Biéu dién do xién cla cac truc
— Vét tiép xuc:
La phan mat rang co6 vét dinh khi ti€p xlc rang cta banh rang doi ti€p sau khi
quay hai banh rang. D¢ thay ro6 vét ti€p xic nguoi ta bdi mot 16p mong mau |én bé mat
rang clia mot banh rang trong cap banh rang an khép.

a—cC

+ Vét ti€p xUc theo chiéu dai: x 100%.

+ Vét tiép xuc theo chiéu cao: P 1009,

hp
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Trong c&c chi tiéu danh gia, vét ti€p xdc lachi tiéu dugc dung nhiéu nhét, day 1a
chi tiéu tong hop anh hwdng clia cac sai sd, bién phap thuc hién dé dang.

a

h]TI
hp

Hinh 8.11: Biéu dién vét ti€p xdc mat rang
d.Khehé canh rang j,

Khe hé canh rang la khe hé gilra cac mat rang bén phia khéng lam viéc cua cap
banh rang an khop véi nhau, dwgc xac dinh trong mat phang thang goc véi huéng rang
vatiép xdc véi hinh tru co so.

~ Khe hd canh rang rat can thiét dé bu trlr cho sw gidn nd nhiét, sai sd trong ché
tao, lap rap vachira dau boi tron.

L - A

Hinh 8.12: Biéu dién khe h& canh réng
4. Dung sai |&p ghép banh ring tru
a. Cap chinh xéac

Theo tiéu chuan TCVN 1067 — 84, cdp chinh xac ché tao banh rang duoc quy
dinh 12 cép: 1, 2,......, 12. M{rc d6 chinh xac gidm dan tir 1 = 12. O’ mai cép chinh xac,
tiéu chuan qui dinh gia tri dung sai vasai l1éch gi¢i han cho cac thong s6 mirc chinh xac
(Bang).

b.Dang doi tiép mat rang va dung sai do hd mat bén Tj,

Tuy theo yéu cau d6 hd mat bén nhé nhét j,m,. Theo TCVN 1067 — 84 qui dinh
6 dang doi ti€p ky hiéu: H, E, D, C, B, A. Dang H c6 gia tri dd hd mat bén nhd nhat
(jnmin= 0) vatang dan tv H + A.

Tuong tng 6 8 mién dung sai clia dd hd mét bén T,
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Ky hiéul: h,d, c, b, a x,y, z

Céac dang d6i tiép cta banh rang trong bd truyén phu thuéc vao cap chinh xac

theo mrc dd lam viéc ém.

Bang 8.3: DANG BOI TIEP VA DUNG SAl| KHE HO CANH RANG

Capchinhxactheo | 5. 45 | 53.91 | 329 | 328 | 327 | 3+7
mtrc lam viéc ém
Dang doi tiép A B C D E H
Dang dung sai Tj, a b C d h

o rc w D

Dang doi tiép B dwoc st dung thdng dung nhat trong cac dang ddi tiép.

Cho phép khdng tuvong (ng giltra dang doi ti€p va dang dung sai va co thé st
dung dung sai: X, y, z cho cac dang ddi tiép.

c. Ghi ky hiéu cap chinh xac va dang déi tiép mat rang
Vidul: 87-7-BTCVN 1067 — 84.

8
7
7
B

: Cap chinh xac mtrc ddng hoc.

: Cap chinh x&c mc lam viéc ém.

: Cap chinh xac mukc ti€p xdc mat rang.

: Dang ddi ti€p mat rang va dung sai d6 hé mat bén lab.

Vidu2: 87-7-BaTCVN 1067 - 84.

Vi du 2 chi khac vi du 1 la dung sai d6 hé mat bén a khong tuvong (*ng véi dang
doi tiép B.

CAU HOI

Ky hiéu ren gdm nhiing yéu t6 nao?

Mién dung sai thong dung ctia ren ngoai.

Mién dung sai thdng dung cua ren trong.

Céc sai sd anh hudng dén mirc lam viéc ém ctia banh rang.

Dung sai truyén dong banh rang tru gém nhirng van dé gi?

BAI TAP

Giai thich cac ky hiéu sau day:

M12 - 6g
M64 — 6H

M20 x 1LH — 6H
M30 x 3(P1)LH
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1. Giai thich céc 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 BAN)

Muctiéu - Gidi thich dwoc cac ky hiéu ctia 6 lan d& chan.

—Chon dwgc MDS cuia 16 18p voi vong ngoai va MDS clia truc 1&p véi vong
trong 6 lan trong nhung treong hop thong dung.

. KHAI NIEM
1. Cau tao

O 13n 1a mot loai chi tiét may da duoc tiéu chudn va ché tao san. Khi thiét ké
mdy mac, thiét bi, dwa trén tinh nang d& truc nguoi thiét ké chon & lan theo céc sb tay
clia nha san xudt dé mua veé str dung.

O 1an dwoc st dung rat phé bién vi ma sét 1an nhé hon ma sét truot cla & truot
nén sinh nhiét do ma sat khdng cao cho phép chay & téc do Ion.

Cau tao 0 lan gdm co:
— Vong ngoai 1.
— Vong trong 2.
— Bilan (con lan) 3.
Céc kich thuéc co ban cua 0 lan:
- Kich thuéc dwong kinh trong d clia vong trong, kich thudc d 18p véi truc.

- Kich thwéc duong kinh ngod D cla vong ngoai, kich thudc D 18p véi 6
truc.

— Kich thwéc chiéu réng B ctia 0 lan.

BT Hinh 9.1 CAu tao va cac kich
T \\ z 2 > L P 4
AN thuwéc co ban cua 6 lan

Céc kich thwéc trén dugc ché tao chinh xéc theo tiéu chuén co chic nang déi 1an
hoan toan va dwgc ghi trén céc sd tay clia nha ché tao dé nguoi dung chon lya. Ngoai
cac kich thuwdc trén bén trong con cé nhiéu kich thwdc khac cling rat chinh xac dé cac
phan cta & 1an 1ap ghép lai v&i nhau chinh xéc.

2Ky hiéu
O 1an dwoc ky hiéu bang day chit va sd.
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— Hai s0 dau tlr phai sang trai biéu thi dwong kinh trong cla 6.
+ 20<d<495: haisddaux5=d.
+ 10<d<20:gom 4 c& duwong kinh d.

d 10 12 15 17
Ky hiéu 00 01 02 03

+ d<9: 30 dau biéu thi tri so thwc cla d, so tht hai chi c& 0, sO tht ba la
0 0.

— S0 thi ba tlr phai sang trai bi€u thi c¢& 0.

1:rdt nhe 5: nhe rong

2 : nhe 6 : trung binh rong

3 : trung binh 7 va 8 : 06 lan c6 duong kinh ngoai hodc
4 ning chiéu rong khong tiéu chuan.

— S0 th tv tr phai sang trai biéu thi loai 0.

0: 6 bi d& mot day 5: § diia tru xo&n do

1:0 bitylya 6 : 6 bi d& chan

2 : 6 diia tru ngén d& 7 : 6 dia con

3: 6 dla tru do tv lua 8: 6 bi chan

4: 6 kimloai diatru dai 9: 6 dla chin

+ S0 thir nam tir phai sang trai biéu thi dac diém vé cau tao (it dung).

+ SO cubi cung tlr phai sang trai ngan cach bé&i gach ngang (- )chi cap
chinh x&c.

O 1an dwoc ché tao theo 5 cdp chinh xac ky hiéu: 0 6 5 4 2 (TCVN 1484 — 85)
dd chinh xac tang dan tir 0 dén 2. Trong ché tao co khi thong thuong thuvong st dung 0
lan cap chinh xé4c 0 va 6. tredng hop can do chinh xac cao va sé vong quay lén th st
dung 6 13n cép chinh xac 5 hodc 4. Chang han 6 truc chinh may mai, dong co cao téc. O
Ian cdp chinh xac 2 dwoc str dung khi yéu cau dod chinh xac dac biét cao.

Vi du: 6203 03: duong kinh d=17.
2: c& 0 nhe.
6: 6 bi d& chan.
6204 04: duong kinh d= 04x5 =20
2: ¢& 0 nhe.
6: 6 bi d& chan.
I1.LAP GHEP O LAN
1.D4c diém 1ap ghép cla 6 1an
’ buong kinh ngoai D va duong Kinh trong d clia 6 lan duoc ché tao theo tiéu
chuén véi dung sai khdng phu thudc vao dac tinh lap ghép voi b truc vatruc. Nhuv vay
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D va d dwoc xem nhu truc co ban valod co ban. Do vay, 1&p ghép clia vong ngoai 6 1an
vGi 16 cta than hop duoc thuc hién theo hé théng truc (nghia 1a 1ap 16ng, trung gian
hodc chat 1a do dung sai clia 16 trén than hop quyét dinh). Tuong tw 1&p ghép vong trong
vGi truc theo hé théng 1.

Can lwu y: theo tiéu chuan sai léch ctia D va d dwogc phan b6 vé phia am cla
kich thwéc danh nghta:

— Vong ngoai:
D<18 es=0 e=-7
D:18+30 es=0 e=-8
D:30-50 es=0 e=-9
— Vong trong:
d<18 es=0 e=-7
d:18+30 es=0 e=-8
d:30+50 es=0 e=-10

2.Chon kiéu I&p ghép 6 1an
Viéc chon kiéu lap truc véi vong trong 6 1an valo trén than hop véi vong ngodi
phu thuéc vao:
- Kétcéauo.
— Diéu kién st dung 6.
— Dang tai trong tac dung Ién 6.
Trong cac dic tinh trén, dang tai trong la dic tinh cha yéu dé chon kiéu lap.
Dang tai trong tac dung Ién céc vong 6 lan bao gdm: dang tai chu ky, dang tai cuc bd va
dang tai dao dong.
— Dang tai cuc bé:
Khi vong lan chiu tai trong huéng tam c6 dinh vé phuong thi vong ¢ dinh
(vong ngoai) chi chiu tai trong mot phan dwdng lan, ta goi ladang tai trong cuc bd.
— Dang téi chu ky:
i Khi tai trong Ian lvot tac dung Ién khap dudng lan ctia vong 6 13n val&p lai sau
moi chu ky quay cutia vong goi | dang tai chu ky.
— Dang téi cuc bd va dao dong:

Khi & 1an chiu tac dung dong thoi 2 lwc: hwdng tam cd dinh vé phuong (Fc) va
luve hwéng tam quay (Fq) trvong hop Fc > Fq th? vong quay chiu tai chu ky con vong co
dinh chiu tai dao dong.
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Hinh 9.3

Hinh 9.4

Da&i véi vong chiu tai cuc bd va dao dong, thwong chon kiéu 1ap c6 do ha dé
duai tac dong cla va dap, chan dong vong 6 lan bi xé& dich, thay doi mién chiu luc lam
cho 6 lan mon déu hon, nang cao dd bén 6. BGi vai vong chiu tai, chu ky thidng chon
kiéu 1&p c6 do doi dé duy tri tinh trang chiu lwc ddng déu cia 6.

Tuy theo két cdu 6, dang tai trong ma ta chon MDS cho kich thudc truc va o
trén than hop. Boi véi cac 6 lan thdng dung, cap chinh xac 0 va 6 co thé chon theo bang

sau day:
Dang tai trong cliavong 8 | Mién dung sai kich thuéc | Mién dung sai kich thuéc 16
lan truc than hop
Cuc bd h6, g6, f7 G7,H7, Js7
Dao dong h6, js7, k6 Js6, Js7, K6, K7
Chu ky jsB, k6, m6, n6 K7, M7, N7, P7

I11. GHI KY HIEU LAP GHEP O LAN TREN BAN VE
Ghi ky hiéu lap ghép & I13n trén ban vé lap hodc ban vé chi tiét la ghi kich thudc
danh nghiia c6 kém mién dung sai kich thwéc D cua 16 hop vakich thuéc d trén truc.
Vi du: ky hiéu 0 lan 6208 cdp chinh xac 0, hwdng tai trong khong ddi, vong

trong quay, ché do lam viéc binh thwdng

1. Chon kiéu I&p cho cac vong 6 1an

— O 13n 6208 c6 d= 40; D= 80; b2 rong B= 18.
— V@i diéu kién hudng tai trong khong doi, vong trong quay chiu tai trong chu

ky, vong ngoi dirng yén chiu tai trong cuc bo.

— Chon MDS k6 cho kich thuéc truc 1ap véi vong trong.
— Chon MDS G7 cho kich thudc 16 1&p véi vong ngodi.

2. Ghi dung sai |én ban vé I&p

(ROGT

Hinh 9.5
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Bang 9.1: CAC KiCH THUOC cO BAN CUA O LAN

O bi d& chan mot day O diia con mot day
Kyhiéu6 | d(mm) | D(mm) | B (mm) Kyhiéué | d(mm) | D (mm) (mBm)
C& nhe C& 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 1217 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

Bang 9.2: CAC KiCH THUGC CcO BAN CUA O LAN

O bi d& chdn mot day O diia con mot day
Kyhigud | d(mm) | D(mm) | B (mm) Kyhigud | d(mm) | D (mm) (mBm)
C0 trung C0 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
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Bang 9.3: CAC KICH THU'GOC cO BAN CUA O LAN

O bi d& chdn mot day O diia con mot day
Kyhiéu6 | d(mm) | D(mm) | B (mm) Kyhiéué | d(mm) | D (mm) (mBm)
C®& 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
Bang 9.4: MIEN DUNG SAI LAP GHEP O LAN TREN TRUC
Piéu kién chon Loai két cdu cta 6 lan Cép chinh
mién dung sai O bi O diia .. ., _ | xé&ctablin
Dang N do Tru " . VAI duAve may va PO | P5
. Chédp | do < .= | cdn | cAu | bd phan lap 0 lan - -
Ch!.u lam viéc chan Kim ; va | va | P2
tai ' Buong kinh trong d clia 6 1an (mm) P6 | P4
Nhe va Con lan cla bang
binh taidvongday | g6 | g5
thuong treo, tang cua (h6) | h5
P<0.07C may tu ghi; 0 tua g4
clia may chuyén
dong song
Dang Banhtruocva | 99
i _ o béanh sau clia 6t6, | 10
cuc Moi pham vi dudng kinh méy kéo, tao xe 1_6
bo Nang méy bay: truc | (j6)
"~ 10.07C<P clia may cannhd | h6
<0.15C
Puly hoac rong
roc clia may, truc
con lan ctia banh | he
lan, truc clia may
can ong
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Bang 9.5 : MIEN DUNG SAI LAP GHEP O LAN TREN TRUC

Diéu kién chon Loai két cdu cta 6 lan Cap chinh xac
mién dung sai O bi - O diia Vi du vé may clia 0 lan
Dang | ~yxan | dO O TN on | cau | vabophanldp | po | Ps
chiu Igrzev(ijgc chan | kim 0 lan va | va | P2
tai ' DPuong kinh trong d ctia 6 1an (mm) P6 | P4
Pén DBong co thay
18 luc vakhi cu h5
dién co kich
Pén Pén Dén Pén | thuée nho, truc
Tren | 100 | 40 40 40 | chinh ctia may k5 |14
Nhe 18 mai trontrong | k6 | . 5 i3
Dang hoic dén vatruc chinh | j6 d 5) h3
tai binh | 140 may dién, may h4
chu | thwong ndng nghiép,
ky | 0.07C<P may |y tam, hop
<0.15C | Trén | Trén | Trén | Trén | Trén | tocdomay | hé
100 | 100 | 40 40 40 | congcy,hop | k6 K5 | Kka
dén dén | dén | dén dén | glamtoc, truyen | j6
140 | 140 | 140 | 140 | 140 | dong banh xich, | (j6)
may lanh kiéu
tuabin.
Trén 140 dén 250 m6

Bang 9.6 : MIEN DUNG SAI LAP GHEP O LAN TREN TRUC

Diéu kién chon Loai két cau cla 61 lan Cép chinh xac
mién dung sai O bi " — O dia Vi dy vé may cta o lan
Dang sqn | 00 - "2l con | cau | vabdphanlap | PO | P5
chiu Iacrzevfgc chan | kim 6 lan va | va | P2
tai ' Puong kinh trong d ctia 6 1an (mm) P6 | P4
Dén18 May giacong j5 | h3
Tren | Bén | Bén | DBén x |0, dong co
18 dén | 100 40 40 Ben 40 dién c6 cong ‘,(6 k5 | k4
140 suat dén 16
Teen | Tren | Tran | Tre 100kW, co cau
i 90 bich | 100 100 | 40 40 | Trén4o %3@ %@n'gp
theong | den | dén | dén | d8n | 48N 100 | win ach vy gy O MO MA
chu hodc cla 6td vamay
ky néhg 140 140 | 100 100 kéo, truc chinh
hodc i clia may cat
dab 0.07C<P| Tren | Tréen | Trén | Trén ~ kim |0aiy ho
01 <0.15C Tréen | Ximioal, hop
don 140 140 | 140 140 o iam téc lon
ng 46 4@ P 46 100dén | 9 on, ' n6 | n5 | nd
200 200 | 200 200 kéo ¢ cong
Trén suat nhé,quat 6
Trén 140 dén 250 140dén | gio, méynén | N2
250 tuabin. P
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Bang 9.7 : MIEN DUNG SAI LAP GHEP O LAN TREN TRUC

Piéu kién chon Loai két cdu cta 0 lan Cap chinh xac
mién dung sai O bi - O dia Vi du vé may va clia 0 lan
N 0 Tru A « 5 ohan l3p 6
Dang 5 4n | A0 9 Mol en | cau | Pophanlapo | po | P5
chiu Igrzev(ijgc chan | kim lan va| va | P2
tai ' Puong kinh trong d ctia 6 lan (mm) P6 | P4
. Dén Hop 0 truc xe
Ben 140 100 | It va tau dien, | "°
Trén truc khay cla
. B 100 | dong co dién co
Dt%ri\g Trén 140 dén 200 a6 congsust> | P6
nang, cé 140 | 100kW. dong co
chu 2 A .
ky tai trong dién kéo loai
hosc | V@ dap I&n, banh xe cau
dao P>0.15C Trén | lan trong may
A . 140 | congcunang | rp
dong Trén 200 dén | méy nghien, hdp | 7
250 | O truccla dau
may ddt trong,
may can...
Chi ¢ tai trong . o Céc bod phan 1ap | (j6)
doc truc Moi pham vi dwong kinh 5 i6)
Chuathich: * Ky hiéu trong bang : P- tai trong twong dwong : C- kha nang tai déng.

* Han ché st dung mién dung sai trong ngoac don.
Bang 9.8: MIEN DUNG SAI LAP GHEP O LAN VOI LO THAN HOP

Mién dung sai phu
Diéu kién chon mién dung sai thudc vao cap chinh
Vi du vé may vabd phan I13p 6 1an x&c clia 0
Dang chiu Ché do lam POva | P5va P2
tai viéc P6 P4
Banh xe may bay; banh trvéc va
Ning P>0.15C | sau clia 6t6 1ap 6 con; tang dan cla P7 P6
may xich; banh xe can cau thap.
Dang tai X A Béanh truéc cla 6td vamay kéo lap
chu ky OI.SOIQBIZEQS?YFSQC 0 bi: trvuc khay; puly keo cap va N7 N6
puly cang.
Nhe P<0.15C (ion [én cla bang tai; banh xe cua M7
cau lan.
Nang P>0.15C | Bong co dién c6 cong suat 16n. M7
Binhthuong | Bong co dién; bom; hop truyén; K7
D .. | 0.07C<P<0.15C | cau sau 6t6, may kéo.
ang tai S -
dao dong B'rlh th,qcmAg o
' (ddi vai bo Truc chinh ctia may céng cu hang J6 J5 M5
phén chinh x&c) nang. M6 M5
0.07<P<0.15C
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Bang 9.9 : MIEN DUNG SAI LAP GHEP O LAN TREN TRUC

Diéu kién chon mién dung

Mién dung sai phu thudc

sa Vi du v& méy vabd phan I4p 6 tan  |-/20.64p chinh x4c clia 6
Dang chiv | s g4 1am viec | o POva | Psva | o,
tai ' ' P6 P4
Bong co dién c6 cong suat 1on. may 37 16
Nang bom, truc chinh ctia may cat kim (JS7) (JSG)
loai.
Dang tai Cap banh xe Ira va xe dién, da s6 Js7
chu ky Binhthuong | cac bd phan Iap 6 ctia nghanh ché (J7)
tao may théng dung. H7
Dong co dién c6 cong sudt nho. G7,
Nhe Hs
Vong ngoai O dia tru cho truc chinh ctia may K6
khéng dich mai vamo to dién nhd.
chuyén doc truc.
Dang tai Tai trong co
dao déng | huéng thay dai, O diia tru cho truc chinh clia may H6
(truc quay | dd chinh x&c mai vamo to dién nho.
hodc co6 st | cla hanh trinh
quay lién cao.
hop) Binh thvong
(d6i v&i b phan | Truc chinh cia may céng cu hang H7
chinh xé&c) nang. H6
0.07<P<0.15C

Bang 9.10: MIEN DUNG SAI CUA TRUC VA LO LAP vOI1 O LAN

i Truc | )

((::hal,?] Sai léch co ban

e Lflalh[jl@O[k[mln][p[r]F[G[H]I[Q@Q[K[M][N]P

Mién dung sai

3 h3 |js3

4 04| ha |ja k4 | m4 | n4 H4 | J4

5 95| h5 |[j5| (5 | k5| m5 | n5 H5 | 15 K5 | M5

6 |f6|(g6| h6 |jH6|(j6) | k6 | m6 | n6 | p6 |6 G6 | H6|J6|(J6) | KE| M6 | N6 | P
6

7 r7 G7 | H7| X7 | (7)) | K7 | M7 | N7 |P
S

8 h8 F8 H8

9 h9 H9

10 h10

11 h11
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CAU HOI

1. Nhin trén ky hiéu 6 lan biét dwoc cac thong so gi?

2. Giai thich hé théng 1p ghép vong ngoai 6 1an 18p véi 16 trén than hop.
3. Giai thich hé théng 1&p ghép vong ngoai 6 13n 1ap vai truc.
4. Chon MDS ctia 16 trén than hop va MDS cla truc dva trén co s nao?

5. Gidi thich cac dang tai trong trén 0 lan.

BAI TAP

Bai tap 1: Cho 6 lan 63062z

a
b.

C.

Giai thich ky hiéu trén.

Chon MDS ciia 16 trén than hop vatruc l1ap véi vong trong 6 13n trong diéu
kién: Tai trong chu ky, ché do lam viéc binh thuwong.

Ghi kich thuéc c6 MDS lén hinh vé 1ap.

Bai tap 2: Cho 6 lan 6204z

a

b.

C.

Giai thich ky hiéu trén.

Chon MDS cuia 16 trén than hop vatruc lap vai vong trong 6 1an trong diéu
kién: Tai trong chu ky, ché do lam viéc nhe.

Ghi kich thudc c6 MDS Ién hinh vé Iap.

Bai tap 2: Cho 6 I3n 6408

a

b.

Giai thich ky hiéu trén.
Chon MDS cia 16 trén than hop vatruc l1ap vai vong trong 6 13n trong diéu
kién: Tai trong dao dong, ché dd lam viéc nang.

Ghi kich thudc ¢ MDS Ién hinh vé Iap.
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