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LOI NOI PAU

Mon hoc Dung sai — Ky thudt do 1a mon hoc co s va dugc giang
day cho sinh vién nganh Cong nghé Ky thuat Co khi vdi cac chuyén
nganh nhu Cong nghé Ché tao may, Cong nghé Ky thuat O t6, Cong
nghé k¥ thuat co dién tir ¢ bac Cao déng va Dai hoc ... cua Truong Dai
hoc Su pham K§ thuat Thanh phd Ho Chi Minh. Mén hoc nham cung cap
cho sinh vién cac kién thirc co ban nhat vé dung sai va lap ghép cac moi
ghép thuong dung trong nganh ché tao may, cach giai quyét bai toan vé
d6 chinh x4c cta cac chi tiét may trén co s& cac yéu cau ky thuat ciia may
hay b6 phan may cling nhu gidi thiéu mot s6 phuong phap do va dung cu
do thong dung dé do kiém cac thong s6 hinh hoc cua chi tiét may.

Véi muc dich trén, quyén sach ndy duoc bién soan dung lam gido
trinh cho mén hoc Dung sai — Ky thudt do dong thoi ciing ¢ thé 1am tai
li¢u tham khéo cho sinh vién cac nganh c6 lién quan khi hoc cac moén hoc
khéc, khi thuc hién cac d0 4n mon hoc hodc dd 4n tdt nghiép.

Dua trén dé cuong mon hoc, tac gia ¢d ging lya chon luong kién
thirc vira du va co ban nhit, phu hop vé6i sinh vién cua nhiéu chuyén
nganh, nhiéu hé dao tao khac nhau. Cac bai doc thém trong mot sd
chuong nhiam ting cuong thém mot s kién thirc co thé giup ich cho sinh
vién chuyén nganh trong qua trinh hoc mén hoc nay. Tuy vdy, chic chin
quyén sach nay khong tranh khoi nhiing thiéu sot nhat dinh. Tac gia rat
mong nhan dugc moi ¥ kién déng gop cua ngudi doc. Xin chan thanh
cam on.

Tac gia
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DUNG SAI LAP GHEP






Chwong |
CAC KHAI NIEM CO’ BAN

Muc tiéu chwong I: sau khi hoc xong chiwong nay, sinh vién co kha nang:

1. Trinh bay dwoc cdc khdi niém co bdan vé dung sai va ldp ghép.

2. Phan biét duoc cdc nhom lap ghép: lap ghép c6 do ho, lap ghép
co do doi va lap ghép trung gian.

3. Tinh toan duwoc cac thong s6 ddc trung cua ldp ghép va ciia cdc
chi tiet tham gia trong lap ghép.

4. Trinh bay dwoc khdi niém vé tinh doi lan chirc nang.

5. Phdn biét dwoc hai hinh thirc doi lan chirc nang: doi lan hoan
toan va doi lan khong hoan toan.

1.1 CAC KHAI NIEM CO BAN VE DUNG SAI VA LAP GHEP
1.1.1 Kich thwéc

Kich thudc 1a gia tri bang sé cua dai luong do chiéu dai (duong
kinh, chi€u dai ...) theo don vi do dugc lua chon.

Trong nganh co khi, don vi do thuong dung cho kich thude dai la
milimét (mm) va qui udc khong can ghi ky hi¢u "mm" trén ban vé.

1. Kich thwoc danh nghia

Kich thudc danh nghia 1a kich thudc ma dya vao chire ning va diéu
kién lam viéc cua chi tiét dé tinh toan xac dinh va chon theo tri so kich
thudce tiéu chuan.

Ky hiéu kich thudc danh nghia cta 16 (hay bé mat bao) 1a D va cia
truc (hay bé mat bi bao) 1a d.

Kich thuéc danh nghia phai dugc tiéu chuan hoa nhu vy 1a dé
giam bét sd luong & phoi thanh, sb luong dung cu cit, dung cu do luong
va cac trang bi cong ngh¢ khac cho viée ché tao va kiém tra chi tiét. Viéc
han ché sé lugng cac kich thude duoce sir dung con lam giam duge chung
loai san pham va cac chi tiét dd duoc tiéu chuan hoa (vit, bulong, chdt, 10
X0, banh rang ...). Do dé6 tao diéu kién thuan loi cho viéc ché tao va nang
cao murc lap 1an.

Kich thudc tiéu chuan gom 4 day so cap s6 nhan c6 cong bdi lan

luot 1a 310 (1,6), 910 (1,25), 210 (1,12), Y10 (1,06) vé6i s6 hang dau la



0,00lmm va sé hang cudi 1a 20.000mm. Pay 1a nhitng diy s6 Renard
duoc ky hi¢u lan luot 1a R,5, R310, R,20, R;40 (bang 1.1). Khi st dung
nén uu tién chon cac kich thudc trong cac day theo thir ty trén. Trong
truong hop céd ly do dac biét vé ky thuat, tiéu chuan cho phép su dung
day R.80 (%10 = 1,03).

2. Kich thuwoc thuc

Kich thude thuc 1a kich thudce do dugce truc tiép trén chi tiét béng
nhirng dung cu do va phuong phap do chinh xac nhat ma ky thuét do c6
the dat duoc.

Trong thuc té, khong thé xac dinh kich thude thuc mot cach chinh
x4c tuyét doi va cling kho dat duge do chinh xac cao nhat nhu trén. Do
do, tiéu chuan cho phép xem kich thudc thyc 1a kich thude duge xac dinh
bang cach do vai sai s cho phép.

Sau khi gia cong, kich thudc thuc cia loat chi tiét thuong khong
gidng nhau va ciing khong giong véi kich thude danh nghia do tdc dong
cua cac loai sai s0 phat sinh trong qua trinh gia cong.

Ky hiéu kich thudc thyc cua 16 (hay bé mat bao) la Dy va cua truc
(hay b& mait bi bao) 1a d..

3. Kich thuwéc givi han

Kich thuéc gi6i han 1a kich thudc 16n nhat va nhé nhat giéi han
pham vi cho phép cua kich thudc chi tiét.

Nhu vay ¢6 hai kich thudce gidi han va dugce ky hiéu nhu sau:

e Kich thudc gi6i han 16n nhat (Ky hiéu Dyax, Omax)

e Kich thudc gidgi han nho nhat (Ky hiéu Dmin, dmin)

D6 14 hai gidi han cta kich thuéc ma nguoi thiét ké phai xac dinh
sao cho vira dam bdo yéu cau lam viéc cua chi tiét vira phai théa man
diéu kién gia cong dugc mot cach kinh té nhat. Chi tiét gia cong dugc
xem la dat yéu cau vé kich thudc khi kich thudc thuc cua nd phai thoa
man bat dang thirc sau:

Dmin < Dt < Dnax (d6i véi chi tiét16)  (1.1a)
min < 0t < Aimax (d6i v6i chi tiét truc)  (1.1b)
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Bing 1.1: Day kich thuée tiéu chudn

Ra5 | R210|Ra20 |R,40[[ Ra5 | R210|R420 |R,40]| R,5 |Ra10|R,20|R40{ R,5 |R,10|R420 |R,40
1] 1|1 |1 |10] 10| 10|10 {200 100 | 100 | 100 [[1000|1000|1000|1000
1,05 10,5 105 1060

11|11 11 |11 110 | 110 1120|1120

1,15 11,5 120 1180

1212 (1.2 12 | 12 |12 125 | 125 | 125 1250|1250 1250

13 13 130 1320

14 (14 14 |14 140 | 140 1400|1400

15 15 150 1500

16|16 |16 (16 16| 16 | 16 [16 [ 160|160 | 160 | 160 [1600|1600 |1600|1600
17 17 170 1700

18 |18 18 |18 180 | 180 1800|1800

19 19 190 1900

2,0 |20 (20 20 | 20 |20 200 | 200 | 200 2000|2000 [2000

2,1 21 210 2120

22 |22 22 |22 220 | 220 2240|2240

2,4 24 240 2360

25|25 (25|25 [[25] 25 | 25 |25 [[250 | 250 | 250 | 250 [|2500|2500 |2500|2500
2,6 26 260 2650

28 |28 28 |28 280 | 280 2800|2800

3,0 30 300 3000

32 (3232 32 | 32 |32 320 | 320 | 320 3150{3150/3150

3,4 34 340 3350

36 |36 36 |36 360 | 360 3550 3550

38 38 380 3750

40| 40|40 |40 |40 | 40 | 40 |40 | 400 | 400 | 400 | 400 [|4000|4000|4000 |4000
4,2 42 420 4250

45 |45 45 |45 450 | 450 4500 4500

48 48 480 4750

50 | 5,0 |5,0 50 | 50 |50 500 | 500 | 500 5000 | 5000 |5000

53 53 530 5300

56 |56 56 |56 560 | 560 5600 |5600

6,0 60 600 6000

63|63 |63|63[63]63|63]|63 [[630]630]630|630 [6300]6300|6300|6300
6,7 67 670 6700

71|71 71 |71 710 | 710 7100(7100

75 75 750 7500

8,0 |80 (80 80 | 80 |80 800 | 800 | 800 8000|8000 [8000

8,5 85 850 8500

9,0 | 9,0 90 |90 900 | 900 9000|9000

9,5 95 950 9500




1.1.2 Sai léch gi¢i han

Sai 1€ch gi6i han 1a hi€u dai $6 gitta kich thudc gidi han va kich
thudc danh nghia.

Ung véi hai kich thudc gidi han sé& co hai sai léch gidi han.

1. Sai lgch gioi hgn trén (Ky hi¢u ES, es): hi¢u dai s6 gitra kich
thudce gidi han 16n nhat va kich thude danh nghia.

Déi vai 16 ES = Dinax— D (1.2a)

Déi véi truc es = dmax—d (1.2b)

2. Sai léch gidi hgn dudi (Ky hiéu EI, ei): hi¢u dai s6 gitra kich
thude gidi han nho nhat va kich thude danh nghia.

Déi vai 16 El = Dpin—D (1.3a)
Déi véi truc es = dmin—d (1.3b)
Ghi chu:

— Sai léch giéi han co thé duong, am hodc béng 0.
— Sai léch giéi han trén luon ludn 16n hon sai 1éch gidi han dudi.
— Pon vi cuta sai 1éch gidi han co thé 1a mm hodc um.

1.1.3 Dung sai

Dung sai 1a hi¢u gitra kich thudc gidi han 16n nhat va kich thudc
£i61 han nho nhat.

Ky hiéu ciadungsaila T

Pbi véi 16 Tb = Dimax— Dmin = ES — El (1.6a)
Dbi voi tryc Td = Amax — Omin = €S — €i (1.6b)
Ghi cha:

— Dung sai luon luén duong (T > 0).

— Dung sai c6 thé duoc bb tri di xtng (goi 1a dung sai d6i ximg)
hoic khong ddi xtmg qua duong 0 (goi 1a dung sai khéng ddi xtng).

— Pon vi ciia dung sai ¢6 thé 1a mm hodc pum.

Trén ban v& chi tiét, mot kich thudc nao d6 s& duoc ghi gdbm céac
yéu to sau:

2 Kich thuéc danh nghia.
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2 Sai léch gidi han (trén va dudi). Tat ca déu phai cing mot don vi
la mm.

Vi dy: B& mat 15: ®3079%; 06555 : d150+0,020
Bé mat truc: ®8 18;828 ; ©100. 046
Cac dang khic: 45+0,05; 250. o 105, 125 013

1.1.4 Lap ghép

Lip ghép 1a sy phdi hop giita hai hay nhiéu chi tiét v6i nhau dé
thanh mot by phan may hay mot may c6 ich. Vi du nhu dai 6¢ lap voi
bulong c6 tac dung bat chdt; banh rang lap voi truc dé truyen chuyén
dong hodc bién doi chuyén dong; pittong lap voi xy lanh trong hé thong
dong cono ...

Trong mot mbi ghép, co6 céac khai niém sau:

- Bé mit tiép xtc giira hai chi tiét lip ghép véi nhau goi 1a bé mat
lap ghép.

— Kich thudc cta bé mit ldp ghép 1a kich thude 1ap ghép. Mot lap
ghép bao gio cling c¢6 chung mot kich thude danh nghia cho ca hai chi
tiét lap ghép va duogc goi 1a kich thudc danh nghia cua lap ghép.

- Bé mat lap ghép duoc chia lam hai loai: bé mat bao va bp mat bi
bao. Bé mat lap ghép c6 thé 1a mat try (hinh 1.1) hay cdc mat phang song
song (hinh 1.2).

Bé mat bao Chi tiét bao 1D
/ Bé mit bao Bé mat
bi bao

o)

1N | -

©

SN

A 3 \ . « X ,
B& mit Chi tiét Chitiétbao  Chi tiét bi bao
bi bao bi bao

Hinh 1.1: Lép ghép mat tru Hinh 1.2: Lap ghép mat phang

— Dic tinh cua lap ghép duge xac dinh boi hi¢u s gitra kich thudc
bao va kich thude bi bao. Dya vao dac tinh nay, lap ghép dugc phan lam
ba nhoém nhu sau:



1. Ldp ghép c6 dp hé

Lip ghép c6 d6 ho 1a 1;‘1p ghép trong do kich thude bao ludn ludn
lon hon kich thudc bi bao d€ tao thanh d6 ho trong lap ghep (hinh 1.3).
Do ho trong lap ghép duogc ky hi¢u 1a S.

Lap ghép c6 do ho duoc sur dung trong truong hop cac chi tiét co
chuyen dong tuong d6i v6i nhau sau khi lap. Chuyen dong tuong dbi do
c6 thé 1 chuyén dong quay, chuyén dong tinh tién hodc chuyén dong lic.

it I NN
Yy —
§ < )
@ 1S
£ £ ) (75
a DE nl e b _b____1__(_ < é
peo] S|
Hinh 1.3: Lap ghép c6 do ho
Dic trung cta ldp ghép nay la:
+ P06 ho 16n nhit: Smax = Dmax — Omin = ES —ei (1.7a)
+ Do hé nho nhat: Smin = Drmin — Omax = El — € (1.7b)
+ D0 ho trung binh: S[b=@ (1.7¢)
+ Dung sai d¢ ho: Ts=Smax —Smin=Tp + Ty (1.7d)

2. Ldp ghép c6 dp doi

Lap ghép c6 do doi 1a lap ghép trong d6 kich thudc bao ludn ludn
nho hon kich thude bi bao dé tao thanh d6 doi trong lap ghep (hinh 1.4).
Do doi trong 1ap ghép dugc ky hi¢u 1a N.

Lap ghép c6 do doi duoc st dung trong trudng hop céc chi tiét can
c0 dinh v6i nhau sau khi lap. DG doi phai du 16n dé thang dugc ngoai luc
tac dung va gitt chat hai chi tiét vdi nhau trong qua trinh lam viéc.

Dic trung cta lip ghép nay la:
+Po doi 16n nhat: Nmax = Amax — Dmin = €s — EI (1.8a)
14



I\Imax + Nmin

+ Do doi trung binh: N, = > (1.8c)
+ Dung sai d¢ doi: TN = Nmax— Nmin=Tp + Ty (1.8d)
= = A

To

NN N

Dmax
Dmin
d=D

dmin
dmax

Hinh 1.4: Ldp ghép ¢6 do doi

3. Ldp ghép trung gian

Lip ghép trung gian 1a ldp ghép trong do co thé c6 d6 ho hodc do
doi tuy theo kich thudc thuc cua cdp chi tiét lap ghép voi nhau (hinh 1.5)

|_D Nmax é
% =
VL \
é = (@) =
(a) DE ___.__.__.__.__L_Ij__________ _c‘jg _c‘je

Hinh 1.5: Ldp ghép trung gian

Dic trung cua lap ghép nay la:

+ P06 ho 16n nhit: Smax = Dmax — Omin = ES — ei (1.9a)
+ Do doi 16n nhét: Nimax = Amax — Dmin = €S — EI (1.9b)
+ Dung sai lip ghép:  Tsn = Nimaxt Smax = To+ Tq (1.9¢)



1.1.5 So' d6 phan bd dung sai ciia lip ghép

Dé biéu dién mot ldp ghép don gian va nhanh chong, ngudi ta vé so
d6 phan bo dung sai cua lap ghép theo qui udc nhu sau:

— Lap mdt h¢ truc toa do vudng goc, trong do truc hoanh biéu thi
cho vi tri cua kich thudc danh nghia (goi la duong 0 vi tai vi tri do6 sai
léch cua kich thudc bang 0) va truc tung bi€u thi cho gia tri cua sai I¢ch
gi61 han theo um.

- Lan luot v& mién dung sai cua 16 va truc. Sai léch gidi han co
thé ¢ trén duong 0 néu la sai 1éch duong va ¢ dudi duong 0 néu la sai
Iéch am.

Ghi chu:

+ Trén truc tung, ghi cac gia tri sai 1éch gidi han cia 16 va truc theo um.

+ Trén so d6, mién dung sai cua 18 va truc duge biéu thi bang cac
hinh chir nhat c6 chiéu ngang tuy y va dugc gach chéo trai chiéu nhau.

Vi du: V& so d6 phan bd dung sai lip ghép cua 16 va truc c¢6 kich

thudce sau: D = ®50*%%%: d = 50 55%
pm
T
+25 |--- P
//
duong 0
e J
=
: ;
2| -25f--------- e
I
T
(|

Hinh 1.6: So do phdn bé dung sai ciia ldp ghép

Dura vao so d6 phan bd dung sai cia lap ghép, c6 thé d& dang xac dinh:
+ Kich thudc gidi han ctia 16 va truc.

+ Sai léch gidi han cua 16 va truc.

+ Dung sai cua 16 va tryc.

16



+ Dic tinh cua lap ghép: lap ghép 6 do ho khi mién dung sai cua
16 nam trén mién dung sai cua truc, lap ghép c6 d6 doi khi mién dung sai
cta 16 nam dudi mién dung sai cua tryc, lap ghép trung gian khi mién
dung sai cta 16 va mién dung sai cta truc c6 phan chung (giao nhau).

1.2 KHAI NIEM VE TiNH POI LAN CHUC NANG
1.2.1 Ban chét ciia tinh d6i 14n chic ning

Trong qua trinh thiét ké va ché tao mOt may hay mot bd phan may,
ty theo chirc niang va diéu kién 1am viéc cia chung ma nguoi thiét ké
phai lga chon va qui dinh cho ching mot $6 thong ) ky thuat nhét dinh
nao dé nhu d6 chinh xac, dé 6n dinh, do bén, hiéu suat ... TAt nhién,
ngudi ta mong mudn cho may c6 thong sé k¥ thuat vira kinh té vira hop
1y nhat, biéu hién bang mot tri sé Ay ndo d6, nhung dong thoi ciing phai
chap nhan cho thong sé k¥ thuat ciia may dao dong trong mot pham vi
cho phép, goi 1a dung sai thong s k¥ thuat ciia may va ky hiéu 1a TA,

Nhung may va by phén may dugc tao thanh do su phdi hop, lap
ghép ctia nhiéu chi tiét mdy voi nhau. Nhimg chi tiét may nay cung doi
hoéi phai c6 nhiing thong s6 k¥ thuat Aj nao dé nhu do chinh xac ve kich
thudc, vé hinh déang hinh hoc va vi tri twong quan ... Vi trong qué trinh
gia cong cac chi tiét may do tac dong cua nhiéu nhan té phirc tap 1am cho
thong s6 ky thuét cta chi tiét may A 'khoéng dat dugc gia tri nhu mong
muon ma s€ sai khac di mot lugng nhit dinh nén ciing can phai qui dinh
cho thong s6 k¥ thuat cia chi tiét may mot lwong dao dong cho phép Ta;
(goi 1a dung sai thong sb k¥ thuét ctia chi tiét may).

DPé xac dinh dugc Taj, can phai xuat phat tu mbi quan hé gitra
thong s6 k¥ thuat cia may Ay va cua chi tiét may A; nhu sau:

As=f (A Ag As, ... A = S F(A) (1.10)

Ttr biéu thirc (1.10), mbi quan hé giita dung sai thong sb k¥ thuat
cua may TA, va cua chi ti€t may Taj duge biéu dién nhu sau:

T (1.11)

i=1

Nho méi quan hé (1.11) trén, c6 thé xac dinh dugc dung sai thong s6
k¥ thuat cia chi tiet may Taj sau khi biét dung sai thong s6 k¥ thuat cia may
TA; . Nhu vay, nhitng may va chi tiét may dugc thiét ké va ché tao trén co
s& dam béao théa man quan hé (1.11) thi s& ¢6 "tinh d6i 13n chirc ning".
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Tinh d6i 14n chirc niang 13 mot nguyén tic thiét ké va ché tao dé
dam bao cho cac may va chi tiét may cung loai, cing ¢ c6 thé thay thé
cho nhau ma khéng can phai sira chita hoic lya chon nhung van dam bao
moi yéu cu vé ky thuat va kinh té.

Tuy nhién, tiy theo kha ning ché tao va yéu cau vé do chinh xac ma
tinh doi lan chirc nang dugc thoa man theo mot trong hai hinh thurc sau:

2 Pbi 1an hoan toan: duge su dung khi dung sai ché tao c6 kha
ning dap tng hoan toan yéu cau cua thiét ké, nghia 1a chi tiét khong yéu
cAu do chinh xac qué cao hodc kha nang ché tao ¢6 thé thoa man duogc
dung sai thiét ké cua chi tiét. Cac chi tiét da duoc tiéu chuan hay cac chi
tiét phu tung dy trir thuong duoc ché tao co tinh doi 1dn hoan toan dé tao
diéu kién thuan loi cho qué trinh thay thé sira chita sau nay.

2 Doi 14n khong hoan toan: dugc s dung khi dung sai ché tao
khong thé théa man yéu cau cua thiét ké. Do cé the 1a do kha nang ché
tao con kém hay yé€u cau cua thiét ké qua cao (dung sai qua nho).

Mudn ché tao dugc, ngudi ta phai mo rong dung sai cta chi tiét sao
cho qué trinh ché tao chi tiét c6 thé thuc hién duge. Sau d6 dé dam bao
yéu cau cua thiét ké, chi tiét s& dugc phan thanh timg nhom theo kich
thudc that cia ching va cac chi tiét trong nhoém tuong tmg s& duge lap
rap v6i nhau. Nhu vay nhitng chi tiét trong ciing mot nhém sé& ¢o tinh ddi
1an chirc ndng hoan toan, con ca loat chi tiét chi c6 tinh d6i 1dn chuc ning
khong hoan toan.

km [ To; Ta— dung sai ban dau ciia 16 va truc
1 T’p; T’q— dung sai mo réng cua 16 va truc
b
T (4]
| = Ir ‘
\ buong 0
T5 S L B T; | Smax
© b
I I
()]

Ta
Hinh 1.7: So do ldp ghép theo phwong phdp déi lan khdng hoan toan

D6i 1an khong hoan toan cho phép chi tiét duoc ché tao voi dung
sai 1o6n hon dung sai thiét ké va thuong dugc thuc hién doéi véi cong viéc
lap rap trong pham vi néi by phan xudng hodc nha may.
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Tuy nhién, d6i 1an khong hoan toan ciing c6 mét sé6 nhugc diém
nhu ton thoi gian va cong stic cho viéc phan nhom chi tiét trudce khi lap
va c6 kha nang tang ti 1¢ phé pham 1én rat 16n.

1.2.2 Hi¢u qua ciia tinh d6i 14n chirc ning

Tinh d6i 13n chirc ning c6 mot vai tro hét stc quan trong trong
nganh co khi ché tao may. Hiéu qua cta n6 dam bao san xuit ra nhimng
san pham c6 chat lugng cao, gia thanh ha dong thoti lai tao thuan loi cho
viéc sur dung, stra chira va thay thé cac phu tung hu héng. Co thé phan
tich hi€u qua cia ndé ¢ cac mat nhu sau:

1. Péi véi thiét ké: Do hinh dang, két cdu va cac thong sb ky thuat
cua chi tiet may va bo phan may da dugc thong nhat héa va tiéu chuan
héa nén giam dugc thoi gian, cong strc va chi phi cho qua trinh thiét ke.

2. Péi véi san xudt: Tinh d6i 1an chirc nang 1a diéu kién co ban va
can thiét mo dudng cho viéc phat trién san xuét, phan cong san Xuét va tién
t61 chuyén mon hoa san xuat. Nho chuyén mén hoa san xuit, cac nha may
c¢6 diéu kién trang bi nhiing may moc chuyén dung c6 nang suét cao, ap
dung cac bién phap cong ngh¢ tién tién, sir dung cong nhéan khong doi hoi
tay nghé cao vi mat hang san xuat 6n dinh, t6 chtc ky thuat va quan ly san
xuat don gian ... Tét ca nhitng diéu d6 dem lai hiéu qua kinh té rat 16n.

3. Poi véi siv dung: Nho tinh d6i 1an chirc ning nén ludn co san
nhirng chi tiét cung loai cung cd da duoc ché tao trude dé du trit. Néu co
chi tiét nao hu hong, ludn co ngay chi tiét méi thay thé ma van dam bao
yéu cau lam viéc. Nho do:

2 Giam dugc thoi gian chét cua may do cho doi ché tao chi tiét
thay thé, tan dung duoc thoi gian lam vi¢c cua may.

2 Giam nhe dugc viée té chirc bd phén stra chira, ché tao cac chi
tiét hu hong nghia 1a giam duoc viée dau tw may moc thiét bi, con nguoi
lao dong cho khau nay dan dén don gian trong viéc quan 1y va t6 chuc
nha may. Mit khac khong phai noi ndo ciing ¢ thé ché tao dugc cac chi
tiét thay thé mot cach d& dang va kinh té nhu trong san xuat hang loat.
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CAU HOI ON TAP

Hiéu dai sé gitta kich thwoc gioi han nho nhat va kich thude danh
nghia la:

a. Dung sai. c. Sai 1&ch gidi han trén.
b. Sai I¢ch giéi han dudi. d. Sai léch gidi han.
Tiéu chudn héa kich thieée danh nghia nham:

Loat chi tiét gia céng c6 kich thuée D = ¢34, Tp = 34um,
El = — 16,5um. Pdnh gid hai chi tiét véi kich thiede thiee sau ddy
Dy = ¢33,9825 va Dy, = ¢34,0165 ¢6 dat yéu cau khong?

a. Chi tiét 1 dat, chi tiét 2 khong dat.
b. Chi tiét 2 dat, chi tiét 1 khong dat.
c. Cé hai chi tiét déu dat.

d. Ca hai chi tiét déu khong dat.

Chi tiét ¢6 kich thuée danh nghia D = @g24mm, ES = 4,5um,
El = —4,5um. Kich thudc gidi han cia chi tiét 1a:

a. Dmax = $24,0045mm; Dyin = $23,9945mm.
b. Dmax = $24,045mm; Dpin = $23,9955mm.
c. Dmax= $24,0045mm; Dpmin = $23,955mm.
d. Dmax = $24,0045mm; Dpmin = $23,9955mm.

Chi tiét ¢6 kich thudc Dmay = #42,006mm, Dpin = ¢41,983mm. Ghi
kich thuoc do trén ban vé nhw sau:

a. $p42 0oss. b 425705, C.p427505.  d. p427507.
Cho mét ldp ghép c6 d6 doi, Nmay dwoc tinh bang cong thire sau:
a. Nmax = Dmin — Omax- C. Nmax = dmax — Dmin.

b. Nmax = Dmax — Omin- d. Nimax = dmin — Dmax-



8. Trong cac moi lap sau, moi lap nao la lap ghép co do ho:

a. D= 63" 2% mm; d = $63 903 mm.
b. D= (I)75 :g”ggg mm; d = (1)75, 0,019 MM.

c. D=¢24 o033 mm; d = $24 9,01 MM.

d. D = $110"°%® mm; d = $110 955 mm.

9. Cho mét lip ghép c6 D = #3477 mm, d = ¢34***" mm. Tinh dung
sai cia ldp ghép Ts:
a. 42pm. b. 23um. c. 36um. d. 25um.

10. Cho mét chi tiét 16 ¢ D = ¢110+O’035. Chon chi tiét truc cé kich
thudce d sao cho tao ra lap ghép trung gian voi Smax = 32PUm:

a. $1107557. c. $1105553
b. 11075533 d. ¢110:5,63; -
BAI TAP

1. Tinh cac kich thudc gii han va dung sai cia cac chi tiét sau:
D = ®80-004; d = ®40+0,012; D = ®120332%;
0= 10013343 D = 09093
2. V6i cac kich thude cta 16 va tryc cho dudi day, hay:
2 V& so d6 phan b dung sai cua lip ghép.
2 X4c dinh cac kich thu6c gi6i han ctia 16 va truc.

2 Xac dinh dac tinh cua lép ghép (d6 ho hodc do doi gidi han) va
dung sai cua lap ghép.

a. D=d30%; d=d3030%.
b. D =®120+0,027; d = ®120 4.

2



- 0,030. y — 10,
c. D=®63™™; d=d6375%.
3. V& so dd phan b dung sai cta lap ghép voi cac sd liéu sau:

a. D =d=®50mm, ei = 20um, Nmax = 60um, Spax = 10um, Tp
40um.

b. D=d=®80mm, es =0, Npax = 40um, T4 = 30um, Tp = 50um.
c. D=d=®35mm, Tg=23um, EI =0, Spax = 15um, Tp = 25um.

22



Chwong |l
DUNG SAI VA LAP GHEP BE MAT TRON

Muc tiéu chwong II: Sau khi hoc xong chwong nay, sinh vién co kha nang:

1. Phan biét dwoc lap ghép ¢6 dé ho, ldap ghép do doi, lap ghép
trung gian trong hé thong 16 ciing nhir trong hé thong truc.

2. Tinh toan va chon dwoc ldp ghép c6 ddc tinh phit hop véi diéu
kién lam viéc cua moi ghép bé mat tron.

3. Tra dwoc sai ,l_éch gioi han va tjnh dwoc dung sai, kich thuoc
gioi han cho cdc chi tiet tham gia trong lap ghép.

4. Xac dinh dwoc do ho hodc do doi gioi han cua lcfp ghép da
chon.

5. Tinh todn dwgc xdc sudt xuat hién o ho hodc dg doi ciia mjt

lap ghép trung gian.

6. Doc,hiéu dwoc va ghi dwoc ky hiéu dung sai va ldp ghép trén
ban vé chi tiet va ban vé lap.

L’ép ghép bé mait tron 12 lg‘ip ghep thong dung nhét trong nganh co
khi ché tao mdy. Dung sai va lap ghép bé mat tron dugc qui dinh trong
TCVN 2244-1999 va TCVN 2245-1999.

2.1. KHAI NIEM VE MIEN DUNG SAI

Mién dung sai cia mot kich thudc bao gdbm hai yéu t6: tri s6 dung
sai va vi tri dung sai.
2.1.1.Tri s6 dung sai

Tri s6 dung sai phu thudc vao cp chinh xac kich thudc va gia tri
kich thuéc danh nghia. TCVN 2244-1999 qui dinh chia mtirc d chinh

xéc cua kich thude chi tiét ra 1am 20 cap theo thi ty d6 chinh xac giam
dan: 01; 0; 1, 2; 3; ...; 18; trong do:

e Cép chinh xac 01; 0; 1; 2; 3; 4: dung cho cac kich thuge ¢ yéu
cau d¢ chinh xac rat cao nhu kich thu¢c mau chuan, kich thude lap ghep
trong dung cu do, dung cu kiém tra.
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e Cap chinh xac tir 5 dén 11: dung cho cac kich thudc lip ghép
trong cac may moc thong dung.

e Cip chinh xéc tir 12 dén 18: diing cho cac kich thudc khong lip
ghép hoac cac kich thudc cia cac moi ghép tho.

Dung sai tiéu chuan dugce ky hi¢u la IT (ITO1, ITO, IT1, ..., IT18)
va voi khoang kich thudc dén 500 tri s6 dung sai dugc tinh theo cong
thirc dung sai sau:

— Dbi v6i cap chinh xac tir 5 dén 18
IT =a.i (um) (2.1)
Trong do: a—hé s6 chinh xéc, phu thude vao cép chinh xac.

I — don vi dung sai, phu thudc vao kich thudc danh nghia D
va duogc tinh theo cong thirc sau:

i=045 YD +0,001D 2.2)
(vaoi D tinh theo mm, i tinh theo um)
Cong thirc dung sai| IT5 | IT6 | IT7 | IT8 | IT9 | IT10 | IT11

Tri s6 dung sai 7i 10i 16i 25i 40i 64i | 100i

Cong thiec dung sai| 1T12 | IT13 | IT14 | IT15 | IT16 | IT17 | IT18

Tri s6 dung sai 160i | 250i | 400i | 640i | 1000i | 1600i | 2500i

~ Ddi voi cap chinh xac 01, 0, 1

Cong thirc dung sai ITO1 ITO IT1

Tri s6 dung sai 0,3 +0,008D 0,5+0,012D | 0,8+ 0,020D

— Céc tri s6 dung sai d6i cac cap chinh xac 2, 3, 4 la cac sO hang
gan dung (vi da dugc qui tron) cua mot cap s6 nhan ma s6 hang thir nhat
va cuoi cung 1a cac tri sO6 dung sai cta cap chinh xac 1 va 5.

Dua vio cac cong thirc dung sai trén, ¢ thé xac dinh tri s6 dung sai
cho tit ca cac kich thudc danh nghia & cic cp chinh xac. Nhung viéc
thanh 1ap mot bang tidu chuan dung sai nhu thé s& rat dai va kho sir dung.
Mt khac, khi tinh tri s& dung sai cho cac gia tri kich thudc danh nghia
gan nhau, su khac biét 1a khong dang ké. Do do, tiéu chudn qui dinh chia
day kich thuéc tir 0 + 500mm ra thanh timg khoang va mdi khoang chi
qui dinh mét trj sb dung sai tinh theo kich thudc trung binh nhan Dy, cta
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khoang d6 sao cho tri sé qui dinh nay khong khac tri s dung sai cia
nhirng kich thudc bién qua 5 + 8% (bang 1, phu luc 1).

Dtb = Dmax ' Dmin !
kich thugc do.

Day kich thuéce tir 0 = 500 dugc chia thanh 13 khoang co ban. Cac
khoang co ban la: 0 + 3; 3+ 6; 6 + 10; 10 + 18; 18 + 30; 30 + 50; 50 +
80; 80 + 120; 120 + 180; 180 + 250; 250 + 315; 315 =+ 400; 400 + 500.

Ngoai ra, v6i nhiing kich thuéc 16n hon 10, mdi khoang co ban con duogc
chia thanh mot s0 khoang trung gian.

2.1.2.Vi tri dung sai

V&1 Dimax V@ Dnin 12 hai gia tri bién ctia khoang

Pé xac dinh vi tri cia mién dung sai, ngudi ta dua ra khai niém "sai
léch co ban". Sai I¢ch co ban 1a mdt trong hai sai 1éch gidi han cua kich
thudc (sai Iéch trén hoac dudi) nhung gan véi duong 0 nhat.

Tiéu chuin qui dinh c6 28 sai léch co ban cua 16 va 28 sai léch co
ban cua truc, dugc ky hi¢u béng mot (hodc hai) chir cai. Chir hoa ky hi¢u
cho 15 (chi tiét bao), chit thudng ky hiéu cho truc (chi tiét bi bao). So d6
b tri sai 1éch co ban cua 16 va truc cho trén hinh 2.1.

Mot sb céac sai 1éch co ban dic biét can quan tam. Sai I¢ch co ban
cua 10 H ¢6 EI = 0, sai 1éch co ban cua truc h c6 es = 0. Poi voi sai 1éch
co ban Js va js, mién dung sai phan bo doi xtrng qua duong khong.

Tri s6 va ddu cua cac sai léch co ban khac dugc qui dinh trong
TCVN 2244-1999. Theo qui tac chung, cac sai léch co ban cta 16 va truc
c¢6 cing mot chit ky hiéu s& bang nhau vé tri sé nhung nguoc dau (trir
mot sd truong hop).

Sai 1éch thir hai (goi 12 sai 1éch khong co ban) co thé 1a sai 1éch trén
hoac sai 1éch duéi va dugc xac dinh nhu sau:

Véi 16 El =ES - Tp hoac ES=El + Tp (2.3a)
Véitruc ei=es—Tqhodces=ei+ Ty (2.3b)
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Hinh 2.1: Cdc sai léch co ban cia 16 va truc

2.1.3.Mién dung sai

Miép dung sai dugc tao ra bang cach phdi hop mot sai léch co ban
v&i mot cap chinh xac. Vi du: H7, Js5, F8 va h6, m7, s5 .
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~Tuy nhién, néu phéi hop mot cach bat ky thi s6 lugng mién dung
sai rat nhidu va kho sir dung. Vi vay, tiéu chuan chi qui dinh 72 mién
dung sai tiéu chuan cta 16 va 81 mién dung sai tiéu chuén cua truc (bang
2 va 3, phu lyc 1), trong d6 c6 10 mién dung sai vu tién cia 16 va 16
mién dung sai wu tién cia truc 14 nhimg mién dung sai khuyén khich st
dung dé dam bao tinh d6i 14n cao.



Sai léch gi6i han cua 16 ddi voi kich thude tir 1 dén 500mm cho
trong bang 6 va cua tryc cho trong bang 7, phu luc 1.

2.2. HE THONG DUNG SAI

2.2.1.Phan loai
Tiéu chudn qui dinh c6 hai hé théng dung sai.
1. Hé thong 16

'Hé thong 18 1a tap hop cac lap ghép ma trong d6 d ho hodce do doi
cua lap ghép co dugc bang cach ghép cac truc khac nhau vai 10 co ban.

’ Lf) co ban trong hé théng 16 14 16 ¢6 EI = 0. So d6 lap ghép trong hé
thong 16 cho trong hinh 2.2

Mién dung sai cua truc

Hinh 2.2: H¢ thong 16 A

/ / Duong 0

Mién dung sai cua 16 co ban

2. Hé thong truc

"He thong truc 1a tap hop cac lap ghép ma trong d6 do ho hodc do doi
cua lap ghép co dugc bang cach ghép cac 16 khac nhau véi truc co ban.

Tryc co ban trong he thong tryc 1a truc c6 es = 0. So dd lap ghép
trong hé thong truc cho trong hinh 2.3.

Mién dung sai cua 1o

Hinh 2.3: Hé théng truc /W Buong 0

KPP\

AN

Mién dung sai cua tryc co ban

2.2.2.Chon h¢ thong dung sai

Viéc quyét dinh hé théng dung sai cho lip ghép phai dya vao cac
yéu cau veé két cau chi tiét, tinh cong nghé va tinh kinh té k¥ thuat trong
qua trinh gia cong chi tiét.
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Thong thuong, khi chon hé théng dung sai, nguoi ta chon theo h¢
thong 15 vi khi d6 & mdi cap chinh xac chi cho mot mién dung sai 16. Do
d6 khi cung kich thudc danh nghia va cing cép chinh xac, cac 15 s& co
cung kich thudc gii han. Didu nay lam cho qué trinh gia cong 16 thuan
loi vi s luong 16 ¢6 kich thude khac nhau dugc gidi han bot. Ngoai ra, vi
dung cu gia cong 13, kiém tra 15 thuong co kich thudc khong diéu chinh
dugc nén chi thich hop cho mat mién dung sai nhét dinh.

Tuy nhién trong mét sb truong hop, do yéu cau vé két cAu va tinh
cong nghé ma phai chon lap ghép trong h¢ thong truc. Cu thé la:

— Trén mot truc tron lap voi nhiéu 16 ma lap ghép & nhimng vi tri
do c6 dac tinh lap ghép khac nhau (hinh 2.4).

s7
hé

40

Hinh 2.4: Ldap
ghép truc tron
vdi nhiéu 16

— Truc 1a mét chi tiét dd dugc tiéu chuan hoa va da duoc gia cong
san nhu lap ghép vong ngoai cua 6 lan vadi 10 vo hop (hinh 2.5).

%

2

Hinh 2.5: Ldp ghép vong
ngoai o lan voi l6 vo hop
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2.2.3.Lip ghép

Lip ghép 1a sy phdi hop gitta mot mién dung sai cua 16 va mot
mién dung sai cta truc theo hé thong 16 hay hé théng truc.

Tuy nhién, dé viéc sir dung duogc thuan loi, tiéu chuin gid1 han bét
s6 luong lap ghép trén co s¢ vira du cho cac yéu cau lam viéc va khong
nén sir dung lap ghép khac ngoai trir cac yeu cau dac biét. Cac lap ghép
nay dugc goi la lap ghép ti€u chuan. TCVN 2245-1999 qui dinh c6 69
lap ghép trong hé thong 15 (bang 4, phu luc 1) va 61 lap ghép trong hé¢
thong tryc (bang 5, phu luc 1) d6i véi kich thudce danh nghia tir 1 dén 500
mm. Trong nhimg lap ghép tiéu chuan trén, nguoi ta khuyen khich uvu
tién st dung mot s6 lap ghép (goi la lap ghép wu tién). C6 17 lap ghép uu
tién trong hé thong 16 va 10 1ap ghép wu tién trong hé thdng truc.

Trong nhimng truong hop c6 1y do xac dang, cho phép chon cac lap
ghep khong qui dinh trong tiéu chuan bang cach phdi hop cac mién dung
sai tiéu chuédn cua 16 va tryc nhung can dam béo hai diéu kién:

— Cac lap ghép duoc sir dung trong hé théng 16 hay hé thong tryc.

— Khi tri s6 dung sai cua 16 va truc trong lap ghép khac nhau, dung
sai ctia 16 phai duoc chon 16n hon nhung khong dugce vuot qua hai cap
chinh xéc.

2.3. GHI KY HIEU DUNG SAI VA LAP GHEP TREN BAN VE
2.3.1. Ghi ky hi¢u dung sai
Ky hiéu dung sai duoc ghi trén ban vé chi tiét.
1. Néu dé kiém tra bang calip gi¢i han, ky hiéu dung sai gom:
— Kich thuéc danh nghia.
— Mién dung sai (Sai 1éch co ban va cap chinh xac).
Vi du: ®18H7; ®30e8; ®50Js6 ...

@30H8

|

i

i

|

i

|

[

!

I
?30e8

|

Hinh 2.6: Ghi ky hiéu mién dung sai trén ban vé chi tiét
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2. Néu dé gia cdng va do bang dung cu do c6 mit sd, ky hiéu dung
sai gom:

— Kich thuéc danh nghia.

— Sai Iéch gidi han (Sai I¢ch gidi han trén va sai Iéch gidi han dudi).
Vi dy: ®18 %8 ®3055%3 ; ®50 + 0,008

Cho phép ghi két hop ca hai cach trén:

Vi du: ®18H7 (*2%8): ®30e8 (5573 ); ®50Js6 (+ 0,008)

+0,033
-0,040
-0,073

@30
@30

Hinh 2.7: Ghi ky hiéu dung sai trén ban vé chi tiét
2.3.2. Ghi Kky hiéu lip ghép
Ky hiéu lap ghép dugc ghi trén ban vé& lip, gom co:
— Kich thuéc danh nghia.
— Mién dung sai cua 16.

— Mién dung sai cua truc.

H7
@50 96
|

Hinh 2.8: Ghi ky hiéu ldp
ghép trén ban vé lap

Vi du: CDSO?—;hoac ®50H7/f7 hodac ®50H7-7



Trén ban ve lap cling c6 thé ghi cac sai 1€ch gidi han thay cho mién
dung sai cua no.

+0,025 H7 +0,025
¢50 | 555 | hodc ghi két hop ¢50 —-| o
0,050 7| Zos0

2.4. CHON LAP GHEP CHO MOI GHEP BE MAT TRON

Chon lip ghép thuc chét 1a chon su phdi hop giita mién dung sai
ctia 16 va mién dung sai ctia truc trong hé thong 16 hay hé thong truc. Mdi
lap ghép khac nhau s& cho dic tinh 1ap ghép khac nhau (d6 ho va do doi
khac nhau). Vi vay, trudc tién phai dwa vao chirc ning, yéu cau k¥ thuat
ctia mbi ghép dé chon hé théng dung sai, sau d6 méi xéac dinh déc tinh
lap ghép cho phit hop. C6 hai truong hop dé xac dinh dic tinh lip ghép
tiy theo qui mo san xut va kinh nghiém thiét ké:

— Tinh toan d h&, d6 doi can thiét va chon lép ghép theo gia tri da
tinh toan.

— Chon lap ghép theo kinh nghiém ctia nguoi thiét ké.
2.4.1.Chon lip ghép c6 dd hé
1. Trang thdi lam vigc ciia moi ghép cé dp hé

Xét truong hop chon 1ip ghép cho mbi ghép 6 truot trong bd phan
may (hinh 2.9).

Trang thai tinh Trang thai lam viéc Trang thai 1y tuong
(n=0) (n=ng) (n—> x)

Hinh 2.9: Cdc trang thdi lam viéc ciia moi ghép 6 trieot



-0 trang thai tinh, truc va 15 tiép xuc nhau phia dudi, tao ra d§ ho
S & mot phia.

— O trang thai 1am viéc, lGc méi khoi dong, truc lan trén 6 va doi
dan diém tiép xtc 1én phia trén. Khi truc quay dat tbc d6 binh thudng no,
do ma sat giita dau va truc tao thanh dong chay cia dau bdi tron trén bé
mat, ap luc ctia dong dau du 16n dé nang truc 1én khong cho tlep xuc gitra
truc va bac. Do ho cua 6 duoc phan ra thanh hai phan khong bang nhau:

h — d6 hd & chd bac va truc gan nhau nhét, goi la chiéu day chém dau.

H — d6 h¢ phia dbi dién.

— O trang thai ly tuong, khi khong co tai trong va n — o, duong
tam cuda truc mdi gan trung véi duong tam bac.

2. Tinh toan d¢ hé va chon ldap ghép

O trang thai 1am viéc, 6 truot phai dam bao hai yéu cau:

— Lam viéc véi hiéu suit tot nhat.

— Lam viéc véi ché do ma sat u6t.

Do ho s¢ dugc tinh theo yéu cﬁu thir nhat dé chon kiéu lip tuong
ung, sau do s€ kiém tra lai theo yéu cau thir hai.

Buée 1: Tinh d6 ho dé mdi ghép lam viéc voi hiéu suat tot nhat.

Theo 1y thuyét thity dong hoc, quan h¢ gitta h va S véi céc thong s6
ctia moi ghép nhu sau:

n.n.d? « 1

183600xp I+d

x10"°[um?] (2.4)

V6i 1 — do nhét tuyét déi cua diu boi tron (bang phu luc 9), [Ns/m?].
n — tbc do quay tuong ddi gitra truc va bac [vong/phut].
d — duong kinh danh nghia cia mdi ghép [mm].
| — chiéu dai bé mit lap ghép [mm].
p — 4p suét trung binh trén bé mat 1ip ghép [N/m?].
P
Ixd

p= x10° (2.5)

P — phu tai tac dung 1én 6 [N].
Pé mdi ghép lam vi¢c véi higu suit tot nhat, theo thuc r,1ghiém
h = 1/4S. Nhu vay, do ho ¢ trang thai tinh itng véi truong hop moi ghép
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lam viéc v6i hiéu suat tot nhat dugc goi 1a do ho ot nhat Sy. Thay

4n.n.d? 1 10
S = X x10 2.6
o \/ 183600xp T+d 0 M (26)

Khi lam viéc, cac nhép nhé trén bé mat bi mon rat nhanh trong thoi
gian chay ra ban dau nén do ho sé ting 1én mot lugng bang 2(Rz1 + Rzy),
v6i Rz1, Rz 1a chiéu cao nhép nho trung binh cia bé mit truc va 19, phu
thudc vao dd nham bé mat truc va 18.

Vi viy phai chon 1ip ghép c6 do hd ban dau Spq bang:
de = Stn — Z(RZl + Rzz) (27)

CO Spg, tra bang tiéu chuén dé chon kiéu lép c6 do ho trung binh Sy,

Stax +Smi
max min 28
S S (28)

trong d6 Smax, Smin 18 d0 hd 16n nhat va nho nhét ciia 1ap ghép da chon.

gan nhat voi gia tri Spg, VOl Sy =

Buoc 2: Kiém tra lai yéu cau lam viéc voi ché do ma sat uét.

Mudn thé, chiéu day nho nhét ctia chém diu hyin phai théa man bat
dang thtrc sau:

min / K (Rz1 + Rz2) (2.9)

v6i k 12 hé sb an toan, tinh dén sai 1éch hinh dang cia bé mat chi
tiet lap, thuong chon k =2 + 3.

= hmin/ 2 (Rz1 + Rz2) (2.10)
Khi d6 hyin dugc tinh theo cong thirc sau:
L n.n.d? L 10%
™ 183600xp 1+d [S,. +2(Ry+Ry,)]

[um] (2.11)

Néu hmin tinh duoc khong thoa man bét dang thirc (2.10) thi can phai
giam tri sO Smax, nghia la phai chon mot 1ap ghép Khac ¢ Spax nho hon, dua
de hmin thoa méan bat dang thirc trén. Nhung viée chon lap ghep khac nay
van phai dam bao do hd trung binh Sy, gan bang d6 hé ban dau Spa.

Lyru y: Khi tra bang chon lap ghép, trude hét phai chon lap ghep uu
tién. Néu lap ghép d6 khong thoa, méi chon dén 13p ghép tiéu chuan.

Vi du: chon lip ghép cho mbi ghép 6 truot lam viée voi cac thong
s6 sau: d = ®80 mm, 1 = 100 mm, n = 750 vong/ph, P = 6000N, boi tron
bang dau cong nghiép 45, d6 nham bé mit truc cip 8, bé mit 15 cip 7.



Gidi
Buée I: Tinh d6 hé tot nhat ciia mbi ghép theo cong thirc:

2
s, - \/ annd® 1 gor

183600xp I1+d

Dau cong nghiép 45 c¢6 1 = 0,036 Ns/m?, 4p suét:
P

X

x10°% = 375x10* N/m?

pP=p=

x10 ~ 77um

s, J 40, 036><800x8(22 100
183600x375x10* 100 + 80
Do nham bé mat truc cép 8 = Rz = 2,5um.
Do nham bé mat 16 cap 7 = Rz, = 5um.
Vay d6 ho ban dau Spq = Sty — 2(Rz1+Rz2) = 77 — 2(2,5+5) = 62um

. : . : H7
Dua vao bang tiéu chuan, chon lap ghép wu tién ®80 T2 co:

ES =30um, El =0 va es = -30um, ei = -60um
Siax +Smin _ 90+30
2 2
Buée 2: Kiém tra lai yéu cau 1am viéc véi ché do ma sat udt.
o n.n.d? 9 1 N 10%
™ 183600xp I+d [S,. +2(Ry+Ry,)]

= Stb = = 60},lm ~ de

[um]

0036><800><802 100 10

=14, 7um
~ 183600x375x10° 100480 (90 15) "

Do khong dat vé& diéu kién ma sat u6t nén chon lai ldp ghép tiéu

chuin ®80 ﬂ co:
fé

ES =30um, El =0 vaes =-30um, ei = —-49um
Smax FSmin 79+30

= Stb = X 2 min. _ 2 = 54, 5Mm ~ de

0,036 x800x 802 L 100 10t
183600x375x10* 100+80 (79 +15)

Tinh lai hyin, = =15,8um
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Kiém nghi¢m lai diéu kién ma sat uot;
himin = 15,8].Lm > 2 (sz_ + Rzz) = 15Mm.
Vay lap ghép trén thoa min yéu ciu cia mdi ghép.
3. Chon lip ghép c6 dp hé theo kinh nghiém
a. Lip ghép %
Day 1a nhom 1ap ghép c6 d6 ho it nhat (Smin = 0). Lip ghép nay
dung khi:

— Moi ghép can c6 chuyén dong tinh tién va ddm bao do chinh xac
dinh tam cao gilra cac chi tiét.

— Mbi ghép cb dinh cua cac chi tiét 1ap ghép thao lap nhanh va
thuong xuyén nhung can phai c6 chi tiét phu.

Lap ghép % : ;I—SB dung cho lap ghép giita ndng u dong va than u

dong may tién, lap ghép giita pittong va xy lanh.
Lap ghép % ding cho mdi ghép ¢b dinh cua cac chi tiét 1ap ghép

théo lap nhanh va thuong xuyén nhung can phai ¢6 chi tiét phu nhu 1dp ghép
banh rang thay thé vai truc trong may cong cu, lap ghép dao phay trén truc...

Lap ghép H8 dung thay thé cho A7 i d6 chinh xac dinh tam
h7 h6

hoic yéu cau din huéng thap hon.

b. Ldp ghép H (Ej
g \h

bay la phém la’ip ghép qé d6 hé nho, dam bao dinh tam tdt cho mdi
ghép co chuyén dong twong doi.

Lap ghép H7 : % dung cho lap ghép giira bién véi co truc khuyu,
g6

con trugt voi sdng trugt clia may cong cu, truc chinh may cong cu voi )
tryc... Truong hop c6 yéu cau muc do chinh xac cao hon thi thay thé



: H(F
c. Lipghép —|—
p ghép f(hj

Pay 1a nhom lap ghép co do ho vura phai, dam bao cac chi tiét
quay tuong dbi voi nhau v6i van tde trung binh & ché d6 1am viée nhe va
trung binh nhu lap ghép banh rang quay 1ong khong trén truc, truc quay
tron trong 6 trugt, con trugt vdi song truot, chét cua banh 1éch tam véi
dau thanh truyén. ..

Cac lip ghép théng dung trong nhém nay gdm co ﬁ(ﬂj,

f6 \ h5
H7(F8) H8(F8) H8(F8
f7he) f7\h7) f8\h8)
d. Ldp ghép H [Ej
e Lh

Pay 1a nhom lap ghép co6 do ho twong ddi 16m, duge sir dung cho
moi ghép tuong tw nhu nhém lap ghép H/f nhung ddm bdo cac chi tiet
quay tuong doi véi nhau véi van toc cao, tai trong 16n.

Cac lip ghép théng dung trong nhém nay gdm co —(E—EJ
HT(E8) H8(EB) HB(ES
e8 (h7) e8\hg8) e9\hg) =
. H (D
e. Lap ghep —| —
ap ghep q (hj

Day la nhém lap ghép c6 d6 hé 16n nham bu trir cho sai léch 16n
vé vi tri cac bé mit lap ghép hodc lam viéc trong diéu kién c6 bién dang
nhiét nhu 6 ma sat wét véi truc tua bin, 6 truc lap vdi truc cua cac loai
may nghién, may can. .

Cac lip ghép thoéng dung trong nhém nay goém c6 —[D—Sj

d8 \ h6
H8 (DB HB(DY) HO (DO
dg{h8) d9(hg) d9h9)

2.4.2.Chon lip ghép trung gian

Lap ghép trung gian la lap ghép co thé c6 do ho hodc do doi nho
dung dé dinh tAm trong cac mbi ghép c¢d dinh co thao lip trong qué trinh



sir dung. Nhing mbi lap thyce hién theo lap ghép trung gian thi khong nho
d6 doi trong moi lap dé truyén lyc hodc moment xoin ma nho cac chi tiét
phu trong méi ghép nhu then, chét, vit ...

M3i loai ldp ghép trung gian c6 xéc suét xuét hién do ho va do doi
khac nhau. Viéc chon lap gheép trung gian thuong dya vao kinh nghiém véi
nhiing nguyén tac chung nhu sau:

~ — Phu tai cang I6n thi méi ghép phai cang chat, nghia la phai chon
lap ghép trung gian c6 xac suat xuat hién d6 doi cang 16n.

— Cung mot diéu’kién lam viéc nhu nhau, kich thuéce lip ghép
cang 16n thi phai chon lap ghép trung gian c6 xac suat xuat hién do doi
cang giam dé de¢ dang lap rap.

— Véi mdi ghép can thao lap thuong xuyén thi phai chon lap ghép
trung gian c6 xac suat xuat hién do ho nhiéu hon xac suat xuét hién do doi.

Pé x4c dinh x4c suét xuit hién do hé hodc do ddi cua mot lap ghép
trung gian, cé thé dung phuong phap tinh xac suat.

1. Tinh xdc sudt xudt hién dp hé hodc d doi

Gia thiét rang kich thudc 16 va truc sau khi gia cong la cac dai
luong ngau nhién phan bo theo qui ludt chuan (con goi 1a qui ludt chinh
qui hay qui luat Gauss) va theo ly thuyét xac suat, ham mat d¢ xac suat
xuat hién cua kich thudce s€ 1a phuong trinh c6 dang:

-x2

g20? (2.12)

y=100=

oV 2T

trong do: o 2 sai Iéch binh phuong trung binh, dugc tinh nhu sau:

2
2 2 2 in
GZ\/Xl + X +...+ X, _ i=1 (2.13)
n n

Véi X3 =d; —dip; X2 = dz — dip; ...; Xn = dn — o
di, do, ..., dn 2 gia tri cac kich thudc chi tiét 1,2, ..., n

di 2 gia tri trung binh cua loat chi tiét.

dtb=d1+d2:"+d"=%2di (2.14)
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Puong biéu dién ctia ham mat do co dang nhu hinh 2.10. Xéc suét
xuat hién cua kich thude 16n nhat nam & gia tri trung binh cua chi tiét va
duoc goi la trung tdm phan bo.

Khoang phan tan cua kich thude hau hét nim trong ving W = 6.

y

/2.
L / - y =f(x)
dl /

-30 X1 0 X2 +36
| Khoangphantin W |
|

Trung tim phén b6

I
Hinh 2.10: Puong cong phdn bé kich thuéce
Néu trung tdm phan bd trung trung tim dung sai va khoang phan
tan cua kich thudc bang dung sai, c6 th¢ xem nhu toan bd chi tiet gia
cong déu dat yéu cau W =T.

Xac suat xudt hién P ciia chi tiét trong mot ving nao d6 co kich
thudc tir d; dén d; duoc tinh bang cong thure sau:

X2 Xo i
2
I:)(xl+x2) = _[ydx: J. ezc’ dx (2.15)
% % O 21
o 1A K X dx ,
batbienso z=— =dz=— ,taco:
c c
l Zy 7L2
Pxi1+x2) =Pz1+22) = F Ie 2 dz
T2
=Bz — D) (2.16)
. X \ X
Voizg= 2 vaz,= 22
o} c
z z2

Gia tri cua ham Q(z) = J.e_sz duogc tra trong bang 2.1.
0

1
Jon



Dé tinh x4c suét xuat hién d6 ho hodc do doi ciia mot lap ghép trung
gian can nghién ctru qui luét phan b cua dai luong tong (1a do ho va do
doi cua lap ghép) khi thuc hién lip ngiu nhién mét chi tiét 16 voi mot chi
tiét truc.

Theo 1y thuyét xac suét, do cac dai luong ngau nhién thanh phan (1a
kich thudce 16 va kich thudc truc) phan bd theo qui ludt chudn nén dai
lwvong tong ciing phan bd theo qui luét chuan. Khi d6, sai léch binh
phuong trung binh cua dai lugng téng nay dugc tinh:

Oy =+/05 + 04 (2.17)

Véi op 2 sai léch binh phuong trung binh cua loat kich thuéc 16.
G4 2 sai l1éch binh phuong trung binh cua loat kich thudce truc.
o Ty
Op=— Va GCyg=— 2.18
b="¢ =g (2.18)
Puong cong phan bd ciia dai luong tong (ciing 1a dudng cong phan

bb d6 ho va do doi cua lip ghép) co dang hinh qua chudng véi khoang
phéan tan la Wy = 6oy.

Trung tdm phan b !
|
|
|
; X
-3oy ¢ 0 X2 +3oy
| Khoang phéan tan Wy |

| |
Hinh 2.11: Puong cong phin bé dé ho va do déi

Xéc suat xuat hién cia dai lugng tong trong mot vung nao d6 dugc
tinh bang cong thire sau:

P +x2) = Pz1+ 22y = B(z2) — D(z1) (2.19)
. X \ X
Véizi= 2L vaz,= 22
s s

Gia tri cua ham @z cling dugc tra trong bang 2.1.



Bing 2.1: Bang tri sé tich phdn ham Dz

z (2) z ®(2) z @(2) z @(2)
0,00 0,0000 0,25 0,0985 0,65 0,2420 1,05 0,3530
0,01 0,0040 0,26 0,1025 0,66 0,2455 1,06 0,3555
0,02 0,0080 0,27 0,1065 0,67 0,2485 1,07 0,3575
0,03 0,0120 0,28 0,1105 0,68 0,2520 1,08 0,3600
0,04 0,0160 0,29 0,1140 0,69 0,2550 1,09 0,3620
0,05 0,0200 0,30 0,1180 0,70 0,2580 1,10 0,3645
0.06 0,0240 0,31 0,1215 0,71 0,2610 1,11 0,3665
0.07 0,0284 0,32 0,1255 0,72 0,2640 1,12 0,3685
0,08 0,0320 0,33 0,1295 0,73 0,2675 1,13 0,3710
0,09 0,0360 0,34 0,1330 0,74 0,2705 1,14 0,3730
0,10 0,0400 0,35 0,1370 0,75 0,2735 1,15 0,3750
0,11 0,0440 0,36 0,1405 0,76 0,2765 1,16 0,3770
0,12 0,0480 0,37 0,1445 0,77 0,2795 1,17 0,3790
0,13 0,0515 0,38 0,1480 0,78 0,2825 1,18 0,3810
0,14 0,0555 0,39 0,1515 0,79 0,2850 1,19 0,3830
0,15 0,0595 0,40 0,1555 0,80 0,2880 1,20 0,3850
0,16 0,0635 0,41 0,1590 0,81 0,2910 1,21 0,3870
0,17 0,0675 0,42 0,1630 0,82 0,2940 1,22 0,3890
0,18 0,0715 0,43 0,1665 0,83 0,2965 1,23 0,3905
0,19 0,0755 0,44 0,1700 0,84 0,2995 1,24 0,3925
0,20 0,0795 0,45 0,1735 0,85 0,3025 1,25 0,3945
0,21 0,0830 0,46 0,1770 0,86 0,3050 1,26 0,3960
0,22 0,0870 0,47 0,1810 0,87 0,3080 1,27 0,3980
0,23 0,0910 0,48 0,1845 0,88 0,3105 1,28 0,4000
0,24 0,0950 0,49 0,1880 0,89 0,3135 1,29 0,4015
0,25 0,0985 0,50 0,1915 0,90 0,3160 1,30 0,4030
0,26 0,1025 0,51 0,1950 0,91 0,3185 1,31 0,4050
0,27 0,1065 0,52 0,1985 0,92 0,3210 1,32 0,4065
0,28 0,1105 0,53 0,2020 0,93 0,3240 1,33 0,4080
0,29 0,1140 0,54 0,2055 0,94 0,3265 1,34 0,4100
0,15 0,0595 0,55 0,2090 0,95 0,3290 1,35 0,4115
0,16 0,0635 0,56 0,2125 0,96 0,3315 1,36 0,4130
0,17 0,0675 0,57 0,2155 0,97 0,3340 1,37 0,4145
0,18 0,0715 0,58 0,2190 0,98 0,3365 1,38 0,4160
0,19 0,0755 0,59 0,2225 0,99 0,3390 1,39 0,4175
0,20 0,0795 0,60 0,2255 1,00 0,3415 1,40 0,4190
0,21 0,0830 0,61 0,2290 1,01 0,3440 1,41 0,4205
0,22 0,0870 0,62 0,2325 1,02 0,3460 1,42 0,4220
0,23 0,0910 0,63 0,2355 1,03 0,3485 1,43 0,4235
0,24 0,0950 0,64 0,2390 1,04 0,3510 1,44 0,4250
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Bing 2.1 (tiép theo): Bing tri sé tich phdan ham Dz

z (2) z ®(2) z @(2) z @(2)
1,45 0,4265 1,85 0,4680 2,25 0,4880 2,65 0,4960
1,46 0,4280 1,86 0,4685 2,26 0,4881 2,66 0,4961
1,47 0,4290 1,87 0,4695 2,27 0,4885 2,67 0,4962
1,48 0,4305 1,88 0,4700 2,28 0,4887 2,68 0,4963
1,49 0,4320 1,89 0,4705 2,29 0,4890 2,69 0,4964
1,50 0,4332 1,90 0,4715 2,30 0,4893 2,70 0,4965
1,51 0,4345 1,91 0,4720 2,31 0,4895 2,71 0,4966
1,52 0,4355 1,92 0,4725 2,32 0,4898 2,72 0,4967
1,53 0,4370 1,93 0,4730 2,33 0,4900 2,73 0,4968
1,54 0,4380 1,94 0,4740 2,34 0,4903 2,74 0,4969
1,55 0,4395 1,95 0,4745 2,35 0,4905 2,75 0,4970
1,56 0,4405 1,96 0,4750 2,36 0,4908 2,76 0,4971
1,57 0,4420 1,97 0,4755 2,37 0,4910 2,77 0,4972
1,58 0,4430 1,98 0,4760 2,38 0,4913 2,78 0,4973
1,59 0,4440 1,99 0,4765 2,39 0,4915 2,79 0,4974
1,60 0,4450 2,00 0,4775 2,40 0,4918 2,80 0,4974
1,61 0,4465 2,01 0,4780 2,41 0,4920 2,81 0,4975
1,62 0,4475 2,02 0,4785 2,42 0,4923 2,82 0,4976
1,63 0,4485 2,03 0,4790 2,43 0,4925 2,83 0,4977
1,64 0,4495 2,04 0,4795 2,44 0,4927 2,84 0,4977
1,65 0,4505 2,05 0,4800 2,45 0,4930 2,85 0,4978
1,66 0,4515 2,06 0,4805 2,46 0,4931 2,86 0.4979
1,67 0,4525 2,07 0,4810 2,47 0,4932 2,87 0,4979
1,68 0,4535 2,08 0,4813 2,48 0,4934 2,88 0,4980
1,69 0,4545 2,09 0,4815 2,49 0,4936 2,89 0,4981
1,70 0,4555 2,10 0,4820 2,50 0,4938 2,90 0,4981
1,71 0,4565 2,11 0,4825 2,51 0,4940 2,91 0,4982
1,72 0,4575 2,12 0,4830 2,52 0,4941 2,92 0,4982
1,73 0,4580 2,13 0,4835 2,53 0,4943 2,93 0,4983
1,74 0,4590 2,14 0,4838 2,54 0,4945 2,94 0,4984
1,75 0,4600 2,15 0,4840 2,55 0,4946 2,95 0,4984
1,76 0,4610 2,16 0,4845 2,56 0,4948 2,96 0,4985
1,77 0,4615 2,17 0,4850 2,57 0,4949 2,97 0,4985
1,78 0,4625 2,18 0,4853 2,58 0,4951 2,98 0,4986
1,79 0,4635 2,19 0,4855 2,59 0,4952 2,99 0,4986
1,80 0,4640 2,20 0,4860 2,60 0,4953 3,00 0,4986
1,81 0,4650 2,21 0,4865 2,61 0,4955 3,50 0,4998
1,82 0,4655 2,22 0,4868 2,62 0,4956 4,00 0,4999
1,83 0,4665 2,23 0,4870 2,63 0,4957 5,00 0,49999
1,84 0,4670 2,24 0,4875 2,64 0,4959
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Vi du: Ap dung tinh xac suét xuit hién do ho va do doi cua lép
H7

hép D=d = D50 —
ghep K6
Tra bang ¢6 ES =25um, EI =0, es = 18um, ei = 2um

Sai 1éch binh phuong trung binh cta dai lugng d6 hd va do doi:

2 2
Os =+/Ch + G4 :1/%+%=1/%+% ~5um

Mién phéan bd do hé va d6 doi cua lap ghép la:
Ws =605 =6 x 5=30um.
Trung tdm phan b6 d6 h¢ va do doi 1a diem tmg voi gia tri do ho
hodc d6 doi1 nhan duogc khi kich thudce 16 va kich thude truc ¢d xac suat

16n nhat ldp v6i nhau. Kich thude 16 va kich thude truc c6 xac suat 16n
nhat 1a kich thudce 16 trung binh Dy, va kich thudc truc trung binh dy,.

D = ©50,0125 va dy, = 3850,010.

Gié tri do ho cua lap ghép tuong tmg véi kich thudc trung binh Dy,
va dtb:

S = Dy, — dip = @50,0125 — 350,010 = 0,0025 = 2,5um.

Puong cong phan bd d6 ho va do doi cua lip ghép d>50|:—gcé

dang:
Trung tdm phan b !
|
i
|
. , _ X
-15 2,5 | +15
Khoang phén tin Wy
B X’
-12,5 0 42,5 +17,5

Hinh 2.12: Puong cong phin bé dé ho va do déi ciia ldp ghép E—g
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Truc x — truc phan bd do hé va d6 doi

Truc x” — truc gia tri d§ hd hodc do doéi véi qui udc:
DAu +: cho gia tri do ho
Déu —: cho gia tri d6 doi

Xéc suét xuit hién do ho cua lap ghép chinh 1a dién tich cua ving
gach chéo trén d6 thi va dugc tinh theo cong thuce (2.19):

Pt +x2) = Pz1 + 220 = Dz2) — D(z1)

Véi xi= 25=z= 225 o5
Oy 5
X, =15=127,= ﬁzgzg
Oy 5

Pixt+x2) = Pz1+z2) = B(z2) — B(z1) = D3) — Di05)
= @@ +Dps =0,4986 + 0,1915 = 0,6901 = 69%
Vay xéc suét xuat hién d6 ho cua lép ghép 1a 69% va xac suit xuat
hién d6 doi cua lap ghép 1a 31%
2. Chon lip ghép trung gian theo kinh nghiém
Co6 thé chon lip ghép trung gian theo mot sé huéng dan sau:

a. Lip ghép H [Ej
n\h

Pay 1a nhom lap ghép trung gian ma xac suat xuat hién do doi rat

16n (trén 99%) va la lap ghép chat nhét trong cac 1ap ghép trung gian.
Lap ghép nay dung khi:

— Mbi ghép chiu tai lon, c6 va dap, chi thao khi dai tu va phai
dung may ép.

— MGdi ghép can dam bao sy ¢ dinh ciia cac chi tiét lip ghép ma
khong can co chi tiét phuy.
H7 (N7 . P 1 < A ,
Lap ghép _G(h_GJ dung cho lap ghép banh rang trén truc cua
may bta, may dép ..., 1ap ghép cua chét dinh vi cb dinh voi than d6 ga
cua may cong cu.

Lip ghép H—6 (h_56j dung cho lap ghép tuong tir nhung c6 yéu cu

muirc do chinh xac cao hon nhu lap ghép giita chdt piston véi 13 piston.
3



b. Ldp ghép H (Mj
m h

Day 1a nhom lap ghép trung gian ma xac suit xuét hién do doi kha
16n (trén 80%). Lip ghép nay dung thay thé cho lap ghép H/n khi mbi
ghép co diéu kién 1am viéc tuong tu 1ap ghép H/n nhung ting chiéu dai 1
ctia mbi ghép so véi duong kinh d (ti 16 I/d = 1,5 + 2d) hodc khi khong
cho phép bién dang 16n cua chi tiét sau khi lap.

Lip ghép thong dung trong nhom nay la % (%j duogc str dung
cho mbi ghép c¢b dinh va co chi tiét phu nhu banh rang lap VOl tryc cla
hop giam téc c6 cong sudt 16n, cam lap trén truc phan phdi, ly hop vau

lap trén tryc ... Lap ghép —g (h—:j dung cho méi ghép c¢6 yéu cau mirc

d6 chinh xac cao hon.

p , H(K

Cc. Lap ghép ” [h]

Pay 1a nhom lip ghép trung gian thong dung nhat, xac suit xuét
hién d6 ho va do doi gan tuong duong nhau nhung do sai 1éch hinh dang
ctia chi tiét lip nén duong nhu khong cam nhan duoc do ho khi lap. Do
d6i nhan dugc khong 16n, thuong d§ doi trung binh Ny = 1 + 5 um, do
chinh xac dinh tam tot, ding cho méi ghép ¢ dinh, hay thao lap.

Lip ghép thong dung trong nhom nay la % (%jduqc su dung
cho mbi ghép ¢ dinh va c6 chi tiét phu nhu banh rang, banh dai, banh
da, tay gat, vo lang ... v6i truc, bac 16t lap trong moay o ctia banh rang
quay 16ng khong trén truc.

V&1 moi ghép c¢o yéu cau mue do chinh xac cao hon nhu banh rang
lap véi truc cia cac xich dong hoc trong may cong cu co thé s dung lap

ghep l:—56 (h—:] Véi cac mdy c6 yéu cau do chinh xac thdp nhu may

néng nghiép, c6 thé sir dung lap ghép % (%j dé thay thé.

d. Lip ghép i (ﬁj
js \h
Pay 1a nhom lap ghép trung gian nhung chu yéu c¢6 do ho (khoang
99%) véi mirc do do ho nho, ding cho mbi ghép can théo 1ap nhanh, dé
dang va thuong xuyén, luc thao 1dp khong 16n nhu lip ghép banh ring
4



thay thé véi truc trong may cong cu, lap ghép nip chin véi than may, lap
ghép cua cac chot dé dinh vi cac b phan may...

Cac lap ghép trong nhém nay gébm cbd ﬂ(ﬂj HG(J 6)
J.6\ h6 Js5\ h5
H8(J.8
L?(h?
2.4.3.Chon lip ghép cé d doi
1. Pic diém ciia lip ghép cé dp doi

j duoc chon tiy theo yéu cdu muc do chinh xéc.

Lap ghép c6 do doi ding cho mdi ghép ¢6 dinh giira hai chi tiét vi
nhau va khong thao lap trong qua trinh s dung. D doi trong lap ghép s&
tao nén luc ma sat dﬁ’ 16n gilr chat hai chi tiét v6i nhau dé truyén luc doc
truc hodc moment xoan ma khong can chi tiét phu khac.

Tir ddc diém nay, yéu cau ciia moi ghép c6 do doi 1a:

— D0 doi phai du 16n dé giir chat hai chi tiét dudi tac dung cua tai trong.

— Do doi khong qué 16n, dam bao bé mit chi tiét khong bi pha hong.

Hai yéu cau trén 1a co so dé tinh 6 doi nho nhat cho phép [Nmin]
va d doi 16n nhat cho phép [Nma] hay do doi cua lap ghép N phai thoa
diéu kién:

[Nmin] <N< [Nmax] (2-20)

2. Tinh va chon lidp ghép cé dé doi

Bude 1: Tinh d6 doi nho nhat cho phép [Niin].

Xét mot mbi ghép gilia truc rong va bac nhu hinh 2.13, véi d 1a
kich thude danh nghia cua lap ghép. Trude khi lap, dudng kinh tryc 16n

hon dudng kinh 1 bac. Sau khi lip mdi ghép s& c6 do doi N. Nhu vy,
truc bi nén lai mgt luong N va bac bi né rong ra mot luong Na:

N =N;+ N, (221)
N Nz
N /2
2
- i/
Hinh 2.13: Lap ghép
di| Y- d| d gitra truc rong va bac
N

L]



Theo 1y thuyét strc bén vat liéu, mdi quan hé giita ap sudt va do doi
tuan theo qui luat sau:

10° N _ p S (2.22)
d E,
N
10° 2L=p2 2.23
g P E, (2.23)
Cong (2.22) va (2.23) s€ co:
-3
1072 E:p(&Jr&] — p:& (2.24)
d E, E, q C, N C,
E, E

Trong d6: p — ap suét trén bé mit 1ip ghép c6 do doi [N/m?].
N — d6 doi cua ldp ghép [um].
d — kich thudc dudng kinh ciia lap ghép [mm].

E;, E; — modun dan hdi cua vat liéu chi tiét bi bao (truc) va
chi tiét bao (13). Véi thép, E = (2,1 + 2,2). 10* [N/m?]; V&i
gang, E = (1,2 + 1,4). 10" [N/m?]

Cy, Cy — cac hé so tinh toan, dugc xac dinh nhu sau:

2 2
Chitiéttrye: G, =070 (2.25)
d? —d?
2 2
Chi tiét 15: C,= dg +d2 + L, (2.26)
d5—d

11, tz — hé s6 poisson ctia vét liéu (voi thép p = 0,3; voi gang p = 0,25).
Tuy theo diéu kién 1am viéc ciia mbi ghép, xét cac truong hop sau:

a. Truong hqp mbi ghép chi chiu luc doc truc P: Luc ma sat Pps do
dd doi tao ra phai thang dugc lyc tac dung P.

Pms = p.f.r.d.1.10°/ P (2.27)
Véi f—heé sd ma sat (f= 0,08 khi lap ngudi; f= 0,14 khi lip nong).
d, | — duong kinh va chiéu dai ciia mdi ghép [mm].
Thay p tir (2.24) vao (2.27):
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N>P[CC

9 _
> EJlo =[N, ] (2.28)

b. Truong hop mdi ghép chi chiu moment xoin M,: Moment ma
sat Mms do do doi tao ra phai thang dwgc moment xoan My.

Mps = p.f.r.d.1.(d/2).10°/ M, (2.29)
Thay p tir (2.24) vao (2.29):

N> My C +Saqe =[N,.] (2.30)
d.f.rl E2

C. Truong hop mbi ghép chiu ca luc doc truc P va moment x04n My
Luc ma sat Pps do d6 doi tao ra phai thang dugc ca hai thanh phan trén.

2
= p.f.n.d..10°®/ \/P2+(2|;/|Xj 10° (2.31)
Thay p tuir (2.24) vao (2.31):

2
JP%(Z'Z'XJ 10°
N> [C <,

10° =[N.. 2.32
P— E, EJ [N i ] (2.32)

Bude 2; Tinh d doi 16n nhat cho phép [Nmax] dé chi tiét khong bi
phé huy. Muon thé tng suat sinh ra trong chi tiét phai nho hon tng suat
gi61 han chay cho phép cua chi tiét.

2. 2
Vi chi tiét truc: o, = e p((ijz <[o.] (2.33)

Véi chi tiét 16: Gz_p_c(ljz [c.,] (2.34)

2
Gc1, Oc2 — Ung suat gio1 han chay cho phép cua vat li¢u chi tiét truc
va lo.

Bdng 2.2: Gia tri gidi han chady cho phép cua vdt liu [o] (N/m?)

Mac [c] Mac [c] Mac [c] Mac [c]
thép | (N/m?) | thép | (N/m?) | thép | (N/m?) | thép | (N/m?)

15 [24x10"| 30 |30x10"| 45 [36x10"| 30r" |32 x 10’
20 [26x10"| 35 |32x10°| 15T |25x10°| 40T |36 x 10’
25 [28x 10| 40 |34x10"| 20r |28 x 10’

47



. Thay p tir (2.24) vao (2.33) va (2.34), tir d6 tinh duge d6 doi 16n
nhat dé ca hai chi tiet khong bi pha huy:

c, G,
[00](d” -0} )[E EZ]le3

N g < 2d21 [um] (2.35)
[2a](d2— )[‘E: 22 ]d 10°
Ninax2 < — [um] (2.36)
2d?2

Dé ca hai chi tiét déu khong bi pha hiy, chon [Npax] 12 gid tri nho

7 Trong thuc té, khi lrflp ghép co6 do doi, ’nhép nhé bé mit bi san

phang di mot lwong K(Rz1 + Rzz), véi K 1a h¢ so 1an ép (thuong K = 1,2).

Nhu vy, do doi 1on nhat va nhé nhat cho phép [Nmax], [Nmin] phai

cong thém mét lwong la 1,2(Rz1 + Rz) va lap ghép duoc chon phai thoa
man diéu kién sau:

Nmin / [Nmin] + 1,2(Rz1 + Rz2) (2.38)

Vi du: Chon lap ghép c6 do doi cho mbi ghép c6 cac thong s sau:

d = ®100mm, d; = ®45mm, d, = ®240mm, | = 148mm, My = 2700Nm.

Vit liéu ca hai chi tiét lap ghép 1a thép 45. D§ nhdm bé mat 16 cap 6 va
bé mat truc cap 7. H¢ sO ma sat f=0,14.

Gidi
Buée I: Tinh do dbi nho nhét cho phép [Nmin] theo (2.30)
d?+d? 1002 + 452
vGi C,=—L —p,==—-—"0,3=12
TRz M T 1007 _a5?
d5 +d? 2407 +100?
= ——40,3=17
2= 2 g2 M2 a0? 21002
Ei= E; = 2,1 x 10" [N/m?], 6c1 = oc2 = 36 x 10" [N/m?]
2x2700 l,2+1,7 12
= [N_ ]= 10" =11um
(N 0,14x3,14x100x148 (2,1><10“) 3

Bude 2: Tinh d6 doi 16n nhat theo (2.35) va (2.36)
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36x107 (1007457 )| 22717 l1g0x10?

Npy = 2,1x10 ~198um
et 2x100? 3
36107 (240° —1002)(WJ100X103
N,y = s — 205um

2 x 2407

Chon [Nmax] = Nimax = 198um

Néu ké dén cac nhip nho bé mit bi san phang thi:

Nmin = [Nmin] + 1,2(Rz1 + Rz2) = 11 + 1,2(5+10) = 29um
max = [Nmax] + 1,2(Rz1 + Rzz) =198 + 1,2(5+10) = 216um

Do nham bé mit truc cip 7 = Rz = 5um.

Do nham bé mit 16 cip 6 = Rz, = 10um.

Chon lip ghép CI)100H—88 €O Npin = 70um, Nimax = 178um thoa man
u
diéu kién trén.

3. Chon lip ghép c6 dp doi theo kinh nghiém
a. Lip ghép H [Ej
ph

Pay 1a nhom lap ghép co do doi it nhat. Lap ghép nay dung khi:
— Mbi ghép tmyén moment xodn hodc luc doc truc nho.
— MBbi ghép co thanh mong, khong cho phép c6 bién dang 16n khi lap.

— Mbi ’ghép c6 kich thudc 16n, tai nang, can dinh tam tdt va can

phai co chi tiét phu.
z . H7(PTY ., . , A \ I
Lap ghép 5\t la cac lap ghép uu tién, dung cho moi ghép
p

giira bac ¢b dinh voi tam dan huéng cua dd g4 khoan, khoét, doa; bac va
banh rang nho lap voi truc cua hop toc do may cong cu; banh rang 16n
lap véi truc ctia hop giam toc chiu tai nang. Co thé thay bang lap ghép
He (%) khi ¢6 yéu cau murc d chinh xac cao.
p5 \ h5
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b. Ldp ghép ﬂ,—,—(—,—,—j
r s

Nhém Iip ghép nay gom cac ldp ghép c6 do doi trung binh, dugc
dung khi:

— Mdi ghép ¢b dinh ma chi tiét 1ap ghep bang kim loai mau hoic
hop kim nhe nhu bac 6 truot 1ap vé6i than 6 khi chiu tai trong ning va co
va dap.

— Moi ghép ma d6 bén cua chi tiét 1ip ghép khong cho phép ¢ do
doi 16m.

Cac liap ghép duoc st dung thong dung cua nhéom nay la
HI HT H1(R7 7 T7)

6 s6 t6\ h6 h6 hé6
, HHHUXZ
C. L" h, Ty T T | T T
apgepu X z(h h hj

Day 14 nhom lap ghép co do doi 16n, dugc dung véi céc méi ghép
c6 tai ndng, va dép va rung dong ma khong can chi tiét phu. Khi lap, can
su dung két hop phuong phap lap nong va ép doc.

Cac liap ghép duoc st dung thong dung ctua nhom nay la
HI HT 17 7 T7)

6 s6 t6\ h6 h6 h6

4. Chon phwong phdp lip cdc chi tiét trong liap ghép c6 dp doi

Tuy thudc Vé’O diéu kién cu thé cia mdi lép nhq két cAu va hinh
dang cua cac chi tiét, kich thudce lap ghep, do doi cua lap ghép ... ma co
thé chon cac phuong phép sau:

a. Lap cac chi tiét trong moi truong nhiét do binh thudng dudi tac
dung cua lyc ép tir cac loai may ¢ép co hoac thuy luc. Phuong phap nay
don gian, dé thyc hién, khong yeu cau trang thi€t bi cong ngh¢ phuc tap
va thuong chi ap dung cho cac mdi lap c6 do doi khong qua lon (Ny <
0,001D). Tuy nhién, phuong phap nay cling c6 nhugc diém laco thé pha

hong bé mit cac chi tiét va gay bién dang chi tiét néu chi tiét co do cung
virng kém.

b. Nung néng chi tiét bao trude khi ép
Luong gidn nd cia chi tiét bao khi nung néng ching nhimng phai

16n hon d6 déi cua lip ghép ma con tao ra mot 4o hd can thiét S khi lap.
Nhiét d6 nung néng tp cua chi tiét bao dugc tinh theo cong thure:



tg = Nmax +Sa o (2.39)
o.D

V6i: Nmax 1d6 doi 16n nhét cua lap ghép [mm]
Set | d6 ho cén thiét khi 18p [mm]. Thuong chon S bing d6 hd nho
nhat Spin trong 1ap ghép H—67 .
g

D |kich thu6c danh nghia cia lap ghép [mm]

to | Nhiét do méi trudng [°C]

o | hé sb gian dai cua vat lidu.
V6i thép C, o = (10,6 + 13,2).10°.do™
V6i thép hop kim, o = (11 + 17).10°.d6™
V6i gang, o = (8,6 + 11).10°%.do™

Nhuogc dlem ctia phuong phap nung néng chi tiét bao 1a co thé 1am
cong vénh chi tiét va 1am thay do6i cau tric cta vat lidu chi tiét.

¢. Nung nong chi tiét bao ddng thoi 1am lanh chi tiét bi bao trudc
khi ép

Trong truong hop do doi qua lon hodc yéu cau vé chit lugng cao
cua moi ghep, can phai tién hanh nung néng chi tiét bao dong thot lam
lanh chi tiét bi bao. Vi chi tiét bao co thanh mong khong thé nung nong
duoc, chi c6 thé lam lanh chi ti€t bi bao. Nhiét d¢ lam lanh t4 cua chi tiét
bi bao dugc tinh theo cong thure:

+S

£y =to——N’“;X r = (2.40)

Nhiét d6 1am lanh tq can dat dén am hang tram d¢ C nén phai tién
hanh trong méi trudng nito 16ng hay oxy 1ong (-196°C).
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CAU HOI ON TAP
Gia tri dung sai T phi thudC VAo ..........ccccceviv e e ee e e e

Cdc cdp chinh xdc ding cho kich thude lip ghép trong mdy méc
thong dung la:

a. Cap chinh xac tir 01 dén 4. c. Cép chinh xéc tir 5 dén 11.
b. Cép chinh xac tir 5 dén 18. d. Cép chinh xac tir 12 dén 18.
Ddy cdc sai léch co ban tir Js (js) dén N (n) ding thé hién trong:

a. Lap ghép c6 do doi. c. Lap ghép c6 do ho.

b. Léap ghép trung gian. d. Tét ca déu ding.

Sailéch coban la: ............ccooovoeiiiiiii e

Biét sai léch co bdn ciia 16 1a R, dung sai 16 1a Tp. Sai léch khéng co
ban con lai la:

a. Sai léch trén va duogc tinh ES = Tp + EL.

b. Sai léch trén va dugc tinh ES = Tp — EI.

c. Sai léch dudi va duoc tinh EI = Tp + ES.

d. Sai léch dudi va duogc tinh EI = ES — Tp.

Cho chi tiét cé kich thude d = ¢63n7, mién dung sai cia chi tiét:

a. nam hoan toan trén dudng 0. C. phan bd tir dudng 0 tro 1én.
b. nam hoan toan dudi dudng 0. d. phan b6 déi xtimg qua duong 0.

Hé thong truc dwoc s dung trong cdc truong hop:

Truc co ban trong hé théng truc la truc co:

a. Sai léch gidi han trén bang 0.

b. Sai 1éch gi6i han dudi bang 0.

c. Sai léch gidi han trén va duéi déu duong.

d. Sai l€ch gi61 han trén va duoi déu am.

Cho hai lap ghép ¢56GT/h6 va #56N8/h7:

a. Kich thudc gioi han 16n nhét cta 16 trong hai lap ghép trén bang nhau.

b. Kich thu6c giéi han nho nhit cua 16 trong hai ldp ghép trén bang
nhau.



10.

11.

12.

13.

14.

15.

c. Kich thudc gii han 16n nhét ciia tryc trong hai lip ghép trén bang
nhau.

d. Kich thudc gidi han nho nhat cua truc trong hai lip ghép trén
bang nhau.

Ldp ghép c6 a6 hé ding:

a. Diy cac sai léch co ban tir A (a) dén H (h).

b. Day céac sai léch co ban tir J (j) dén N (n).

c. Day céac sai léch co ban tir P (p) d&én ZC (zc).

d. Day cac sai léch co ban tir A (a) dén G (g).

Cho hai lap ghép ¢25H7/96 va ¢105G7/h6:

a. Sai léch giéi han trén cua 15 trong hai lip ghép d6 bang nhau.

b. Sai léch gidi han dudi cua tryc trong hai lap ghép d6 bang nhau.

c. Sai léch gi6é1 han trén cua 16 trong lap ghép thir 1 bang sai 1éch gidi
han dudi cua truc trong lap ghép thir 2.

d. Sai léch gi¢i han du6i cta 16 trong 1dp ghép thir 1 bang sai léch gidi
han trén cua truc trong lap ghép tha 2.

+0,061
+0,043

cho tao ra ldp ghép cé dé doi trong hé thong 16:
a. D= 91257005, c. D = $125_g0z5.

Loat chi tiét truc ¢ kich thude d = @125 . Chon chi tiét 16 sao

b. D = $125+0,012. d. D = $12570%%,
Ldp ghép cho méi ghép c6 dinh giita banh rang va truc trong hop
toc do co thé chon:
2. b. £ c. 28 d 2
f7 hé s7 k6
Lip ghép cho moi ghép ciia banh rang quay long khong trén truc cé thé
chon:
He b, F7 o K7 q. A7

a. - .
135 g6 h6 s6

Cho hai ldp ghép ¢30HTIK6 va ¢30K7/h6. Hai lip ghép d6 co:

a. cung do h& Smax va do do1 Nmax.

b. cung d0 hd Syax nhung khac dd doi Npax.
a3



16.

17.

18.

19.

20.

o4

c. cung do doi Nyax nhung khac do ho Spax.
d. d0 hd Smax va d0 doi Niax déu khéac nhau.

Sdp xép cdc ldp ghép sau ddy theo thir tir mirc dé dé ho ting dan

(néu ciing kich thudc danh nghia):

G7 E8 F8 F8 E9 H7

h6 h8 ' h8 h7 h8 hé
E9 E8 F8 F8 G7 H7

h8 h8 h8 h7 h6 hé

Véi mot kiéu ldp co do ho trong hé théng 16 dé chon, muon thay doi

H7 G7 F8 F8 E8 E9

C. — .
h6 ' h6 h7 h8 h8 hs

H7 G7 F8 F8 E9 E8

" h6 h6 h8'h7 hs' hs

dé ho nho nhat Syin, can phdi chon lai:

a. cap chinh xac cua 10.

b. cap chinh x4c cua Io va tryc.

Cho lap ghép trung gian H7/m6. Pé tang kha nang xudt hién do ho

C. sai léch co ban cua lo.

d. sai 1éch co ban cua truc.

trong ldp ghép, chon lai ldp ghép sau:

a. H7/j6 b. H7/f6 c. H7/r6 d. H7/n6
Pé giam do ho ciia ldp ghép H7/f7, chon lai ldp ghép sau:
b. H7/k6 b. H7/g6 c. G7/h6 d. H7/e7

\ . : P7
So do phan bo dung sai cua lap ghép e co dang sau:

A

N

To

Ty
—

7

b)

A

\4

\4



BAI TAP
1. So sanh mirc d¢ chinh xac cua céc cap chi tiét sau:
a. dy=®63mm, Ty =30um va d, = ®140mm, Ty, = 63um.
b. Di=®20mm, Tp; =21um va D, = ®125mm, Tp, = 25um.
C. d;=®40mm, Ty = 25um va d, = ®150mm, Ty, = 40um.
2. Hay sip xép céc chi tiét sau theo thir ty mirc d6 chinh xéc ting dan:

d. dj_ = d27. 0,021, d2 =d125 :88%3, d3 = D64 + 0,023

b. Dy = D64, D, = ©216 % 0,01, D3 = ©30 %%,

3. Cho mot lip ghép trong hé théng 16 c6 kich thudc danh nghia
d =D = ¢$60mm, Nmax = 15um, Tp = Ty, mién dung sai truc phan b dbi
xtng qua duong 0.

a. Tinh céc sai léch giéi han cta 16 va tryc.

b. Tinh céc kich thuéc giéi han ctia 16 va tryc.

c. V&so dd phan bd dung sai cua lap ghép.

d. Xac dinh d6 ho hodc d6 doi va dung sai ciia lap ghép.

4. Cho mdt lap ghép trong hé théng truc c6 kich thudc danh nghia

a. Tinh cac sai 1éch gidi han cua 16 va truc.

b. Tinh cac kich thudc gidi han cta 16 va truc.

C. V& so dd phan bd dung sai cta lap ghép.

d. Xac dinh d6 ho hodc d6 doi va dung sai cua lap ghép.

5. Cho mdt lap ghép trong hé thdng truc co kich thuéc danh nghia
d =D = ¢80mm, cap chinh xac cua truc 1a cip 7, muc d¢ chinh xac cua 16
thap hon cua truc mdt cap, sai léch co ban cua lo 1a F.

a. Tinh cac sai 1éch gidi han cua 16 va truc.

b. Tinh cac kich thudc gidi han cta 16 va truc.

C. V&so dd phan bd dung sai cua lap ghép.

d. Xac dinh d6 ho hodc d6 doi va dung sai cua lap ghép.
6. Cho cac lip ghép sau:



H8 F7 . H7 Tr H6 Mr. H7. U8
f8 h6 m6 h6 n5 h6 s6 h7
a. Véi kich thudc danh nghia D = d = ¢80, hdly chon mot ldp ghép
trung gian trong h¢ thong truc tir cac lap ghép trén va tra bang tim sai
1&ch gidi han cua 10 va truc.
b. Tinh cac dic trung cua lip ghép do.
7. Cho cac lap ghép sau:
H8 F7 . H7 17 H6 M7 H7. U8
f8 h6 m6 he k5 h6  s6  h7
a. Voi kich thuge danh nghia D = d = ¢50, hay chon mét lap ghép
c6 do dai trong hé thong 16 tir cac lap ghép trén va tra bang tim sai 1¢éch
gidi han cua 10 va tryc.

b. Tinh cic dic trung cua lap ghép do.

8. Voi kich thudc danh nghia D = d = ¢60, hay dya vao bang tiéu chuan
dé chon mét lap ghép c6 do ho trong hé thong 10.

a. V& so do phan bd dung sai cia lap ghép.
b. Xac dinh dung sai va kich thudc gi6i han cta 16 va truc.
c. Tinh cac ddc trung cua lip ghép do.

9. Véi kich thuée danh nghia D = d = ¢100, hay dya vao bang ti€u chuan
dé chon mot lap ghép co do doi trong hé thong truc.

a. V& so do phan bd dung sai cia lip ghép.
b. Xac dinh dung sai va kich thudc gi6i han cta 16 va truc.
¢. Tinh cac ddc trung cta lip ghép do.

10. Giai thich cac ky hi¢u lap ghép va tra bang tim sai léch gii han cta
16 va tryc trong céc lap ghép sau:

d=D=¢10018. d=D =25 M.
57 h6

d=D = ¢560 d=D= <|>120H—6 d=D = $15028
h7 g5 h7

11. Véi céc lap ghép da cho dudi day, hay lya chon theo timg loai cac lap
ghep co do ho, lap ghep trung gian va lap ghép c6 d6 doi trong hé théng
16 ciing nhu trong hé théng truc:



HB_H6 E9 H6.HB. L7 R7.FT.H7 T7 H6 M7 .H7 U8 HT
8 j,5 h8 h5 s7 h6 h6 h6 m6 h6 ks h6 p6 h7’ g6
12. Sip xép cac lip ghép sau theo thir ty ¢ hé ting dan (néu cing mot
kich thuéc danh nghia):

H8 H6 H8 HI H7 HB H7 H7 H8

f8 ' h5 7 'd9 7 "e8 g6 h6 ' e9
13. Sip xép céac lap ghép sau theo tht tw do doi giam dan (néu cung mot
kich thudc danh nghia):

R7.UB.P7.T7.P6.S7
h6 " h7 "h6 ' h6 ' h5' hé
14. Tinh toan chon ldp ghép c6 do hd cho mbi ghép 6 truot voi cac didu
kién sau:
D =d = ¢65mm, | = 100mm, P = 5000N, n = 750vong/ph.
Boi tron bang dau cong nghiép 30, 46 nham bé mat truc cip 8, bé
mat 16 cap 7.

15. Tinh toan chon lip ghép c6 do hd cho mbi ghép 6 truot vai cac didu
kién sau:

D =d = ¢80mm, | = 120mm, P = 15000N, n = 1000vong/ph

Boi tron bang dau cong nghiép 45, dd nham bé mit truc cap 8, bé
mat 16 cap 7.

16. Tinh toan chon ldp ghép c6 do hd cho mbi ghép 6 truot voi cac didu
kién sau:

D =d = ¢30mm, | =45mm, p = 15 x 104 N/m2, n = 600vong/ph.

B6i tron béng dau cong nghiép 20, d6 nham bé mat truc cép 7, bé
mat 10 cap 6.

17. Tinh toan chon lap ghép c6 do hé cho mdi ghép 6 truot véi cac dicu
kién sau:

D =d = ¢70mm, | = 100mm, P = 12000N, n = 1200vong/ph

Boi tron b.':ing dau tuyéc bin 22, dd nham bé mat truc cép 8, bé mat
16 cép 7.

18. Tinh toan chon lap ghép co do doi cho mbi ghép cb dinh vai cac didu
kién sau:
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D =d = ¢120mm, d; = ¢50mm, d, = $240mm, | = 180mm,
M, = 6000Nm.

~ Vatli¢u cia ca hai chi tiét ldp ghép la thép 45. Do nham bé mt 15
cap 7 va tryc cap 8. H¢ so ma sat £ =0,14.

19. Tinh toan chon lap ghép co do dbi cho mbi ghép cb dinh vai cac didu
kién sau:

D =d = ¢50mm, d; = ¢20mm, d, = ¢$80mm, | = 75mm,
P = 50000N.

Vit li¢u cta ca hai chi tiét 1dp ghép la thép 40. DO nham bé mt 16
va truc la cap 7. Hé s6 ma sat £ =0,14.

20. Tinh toan chon lip ghép c6 do doi cho mdi ghép cb dinh véi cac dicu
kién sau:

D =d = ¢80mm, d; = $40mm, d, = ¢$160mm, | = 160mm,
M, = 1000Nm, P = 20000N.

Vit liéu ciia ca hai chi tiét 1ap ghép 1a thép 35. D6 nham bé mit 15
cap 7 va tryc cap 8. H¢ sO ma sat f=0,14.

21. Tinh xac suat xut hién d6 ho va do doi cua cac lap ghép sau:

a. D=d=CI>6Oﬂ
m6
b. D=d=CI>9Oﬂ
h6
C. D=d=q>80|__|—7
Js6



Bai doc thém
DUNG SAI KiCH THUOC GOC
1. Kich thwée goc

Kich thudc goc danh nghia dugc tiéu chuén hoéa theo TCVN 259-
86 (bang 2.10) gdbm c6 3 day gia tri ma khi sir dung uu tién theo thir ty tir
day 1 dén day 3.

Bdng 2.3: Day kich thuoc goc danh nghia

Diayl| Dady2 | Ddy3 |Day1l | Day2 | Day3 | Déay1l | Ddy 2 | Déy 3
0° | 0° 0° 10° 10° 70°
0°15° 12° 75° | 75°
0°30° | 0%30° | 15° 15° 15° 80°
0%45° 18° 85°
1° 1° 20° 20° 90° 90° | 90°
1°30° 22° 100°
2° 2° 25° 110°
2°30° | 30° 30° 30° | 120° | 120° | 120°
3° 3° 35° 135°
4° 40° 40° 150°
50 | 5° 5° 45° 45° 45° 165°
6° 50° 180°
7° 55° 270°
g° g° 60° 60° 60° 360°
9° 65°

Kich thuéc goc duoc str dung cho bé mit nghiéng va bé mat con.
Vi bé miat nghiéng, c6 hai khai niém 1a d6 nghiéng S va goc nghiéng o
(hinh 2.14).

1|
|h )/ | |
H
—==__ a _ | H—h

T N S=——=tga (2.41)
L L

Hinh 2.14: B¢ nghiéng va goc nghiéng



Bing 2.4: Tri s6 do nghiéng va géc nghiéng tiéu chudn

Gac nghiéng
b0 nghiéng -
Theo do Theo radian
1: 500 6’°52,5” 0,0020000
1: 200 17°11,3” 0,0050000
1: 100 34°22,6” 0,0100000
1: 50 1°8°44,7” 0,0199971
1: 20 2°51°44,7” 0,0499586
1: 10 5%42°38,1” 0,0996685
Véi bé mat con, hai khai niém tuong tng 12 d6 con K va goc con a
(hinh 2.15).
D-d o
K=——=2tg— 2.42
C 95 (2.42)
T B N Em—— D

Hinh 2.15: D¢ cdn va goc con

Moi ghép dugc tao nén bang cac bé mat con trong va con ngoai clia
cac chi tiét 1ap ghép con duogc goi la moi ghép con.

Hinh 2.16: Moi ghép con

d; 4

L,

L1




Bdng 2.7: Tri s0 do con va goc con tiéu chuan

Goc con Goc con
poen R dé I’ZQ |e;n poeon Theo dé r-zl;g ieaon
1: 200 17°11,3” | 0,005000 | 1:7 8°10°16,4” | 0,142615
1:100 | 34°22,6” | 0,010000 | 1:5 11°25°13,6” | 0,199337
1: 50 1°8°45,2” | 0,019999 | 1:3 18°55°28,7” | 0,330297
1:30 1°54°34,9” | 0,033330 | 1:1,866 30° 0,523599
1: 20 2°51°51,1” | 0,049990 | 1:1,207 45° 0,785398
1:15 3°49°59” | 0,066642 | 1:0,866 60° 1,047198
1:12 4°46°18,8” | 0,083285 | 1:0,652 75° 1,308997
1:10 5°43°29,3” | 0,099915 | 1:0,500 90° 1,570796
1: 8 7°9°9.6” | 0,124838 | 1:0,289 120° 2,094395

Co6n Morse
N° D6 con Goc con buong kinh
' Theo do Theo radian D, mm
0 1: 19,212 2058°54” 0,052039 9,045
1 1: 20,047 2°51°26” 0,049872 12,065
2 1: 20,020 251°41” 0,049940 17,780
3 1: 19,922 252’327 0,050185 23,825
4 1: 19,254 258°31” 0,051926 31,267
5 1: 19,002 3°00°53” 0,052614 44,399
6 1: 19,180 2°59°12” 0,052126 36,348

Ciing nhu lap ghép bé mit tron, lip ghép cia méi ghép con duge
phan thanh ba nhom: 1ap ghép dong, lap ghép khit va lap ghép co6 dinh.

— Lap ghép dong bao dam chuyén dong quay tuong doi, kha ning
thao 1ap nhe nhang, nhanh chéng va diéu chinh duoc khe ho giita cac chi
tiét lip bang cach di chuyén doc tryc. Lip ghép dong thudng dung cac
gi4 tr1 do con va goc con 16n.

— Lap ghép khit c6 kha ning truot twong ddi nhung bao dam do
kin (khong thoat hoac tham khi, nuée, dau ...) khi dugc mai ra cac chi
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tiét ctia cap con. Lap ghép khit thuong dung cac gi tri 6 coén va goc con
trung binh.

— Lip ghép cb dinh bao dam d¢ doi can thiét tao ra lyc ma sat gitra
cac bé mit con dé truyén moment xodn giita cac chi tiét 1ap. Do doi duoc
thuc hién bang cach kéo hodc ép cac cic chi tiét con theo phuwong doc
truc. Lap ghép cb dinh thuong dung cac gia tri d6 con va goc cén nho.

2. Dung sai kich thwéc goc

Dung sai kich thudc goc duge ky hiéu la AT (Angle Tolerance) va
duoc biéu dién dudi hai dang (hinh 2.17):

Dung sai goc theo don vi goc AT, dugc tinh theo cong thure:
ATy = Omax 2 Omin (2.43)
Pon vi cia dung sai goc ¢ thé 1a phut-giay hodc prad.

Dung sai goc theo don vi dai ATy, (um) 1a do dai doan vudng goc
voi mdt canh cia goc tai vi tri cdch dinh cia goc mot khoang L. ATy,
duogc tinh theo cong thue:

ATh = AT,.L.10° um (2.44)

(v6i AT, duoc tinh bang prad va L bang mm)

ATp
ATy, 2
L d|-{- &)}-- B----f- |D
AT, S
Olma
Olmin L
Hinh 2.17: Dung sai goc nghiéng Hinh 2.18: Dung sai goc con

Vi bé mit con, dung sai gbc con phu thude vao chiéu dai con L va
lay ATp =~ ATy,

TCVN 260-86 qui dinh c6 17 cip chinh xac kich thuge goc Vé}
dugc ky hiéu tir cap 1,2, 3, . , 17 v61 mire d6 chinh xac giam dan. Tri s6

dung sai goc thay doi ing véi cap chinh xac va chiéu L khac nhau (bang
2.6).
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Bing 2.6: Tri s6 dung sai géc

Cép chinh xac
Khoang 5 6 7
chiéu dai L,
mm AT, Qui AT, Qui AT, Qui
urad | ph-gi tron ph-gi | urad tron ph-gi | prad tron
Pén 10 315 | 1’057 I 500 | 1’437 | 1’40” | 800 | 2°’45” | 2°45”
Trén 10 = 16 250 52” 50” 400 | 1°22” | 1’220 | 630 | 2’107 2’
"16" 25 200 417 40~ 315 | 1’057 1’ 500 | 1°43” | 1’40~
"25"40 160 337 327 250 52” 50” 400 | 1°22” | 1°20”
"40" 63 125 26” 26” 200 417 407 315 | 1’057 1’
" 63" 100 100 217 20” 160 33” 327 250 52”7 50”
" 100" 160 80 16” 16” 125 26” 26” 200 41> 40”
" 160" 250 63 137 127 100 217 20” 160 337 32”
" 250 " 400 50 107 107 80 16” 16” 125 26” 26”
" 400" 630 40 8” 8” 63 137 12” 100 21” 207
" 630 " 1000 315 6” 6” 50 10” 10” 80 16” 16”
"1000 " 1600 | 25 5” 5” 40 8” 8” 63 13” 12”
"1600" 2500 | 20 4” 4” 315 6” 6” 50 10” 107
Cép chinh xac
Khoang 8 9 10
chiéu dai L,
mm AT, Qui AT, Qui ATgy Qui
urad | ph-gi tron urad | ph-gi tron urad | ph-gi tron
Pén 10 1250 | 4’18~ 4’ 2000 | 6°52” 6’ 3150 | 1049”7 | 10’
Trén 10+ 16 | 1000 | 3°26” 3 1600 | 5°30” 5’ 2500 | 8’35~ 8’
"16" 25 800 | 2’457 | 2°45” | 1250 | 4°18” 4’ 2000 | 6°52” 6’
"25" 40 630 | 2’107 2’ 1000 | 3°26” 3 1600 | 5’30~ 5
"40" 63 500 | 1’437 | 1’40” | 800 | 2°45” | 2°45” | 1250 | 4’18” 4’
" 63" 100 400 | 1°22” | 1°20” | 630 | 2’10~ 2’ 1000 | 3°26” 3
" 100" 160 315 | 1’05~ 1’ 500 | 1’437 | 1°40” | 800 | 2’45” | 2’45”
" 160" 250 250 52” 50” 400 | 1°22” | 1°20” | 630 | 2’107 2’
" 250 " 400 200 41> 40~ 315 | 1’057 1’ 500 | 1’437 | 1°40”
" 400 " 630 160 33” 327 250 52” 50” 400 | 1°22” | 1°20”
" 630 " 1000 125 26” 26” 200 417 40~ 315 | 1’057 1’
"1000 " 1600 | 100 217 207 160 33” 327 250 52”7 50”
" 1600 " 2500 | 80 16” 16” 125 26” 26” 200 41” 40”




Mién dung sai goc nghiéng hoic goc coén cha yéu 1a phan bd dbi
xung so voi vi tri goc danh nghia (hinh 2.19a va 2.20a). Tuy nhién, do
nhimg yéu cau dic biét c6 thé chon cach phan b mot phia (phan bd
dwong nhu hinh 2.19b, ¢ hodc phan bd 4m nhu hinh 2.20b, c).

%% .

o+ AT c) o lAT

Hinh 2.19: Phan bé mién dung sai goc nghiéng

b) a+AT

Hinh 2.20: Phan bé mién dung sai goc con
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Chwong Il
SAI LECH HINH DANG VA VI TRi
NHAM BE MAT

Muc tiéu chwong 1. Sau khi hoc xong chwong nay, cac sinh vién cé
kha nang:

1. Phan biét duwoc cac loai sai léch hinh dang va sai léch vi tri cua
chi tiet.

2. Doc hiéu duwoc y nghia ky hiéu cdac loai sai léch hinh dang va sali
léch vi tri cho trén ban vé chi tiét.

3. Chon duoc logi sai léch hinh dang, sai léch vi tri va xac dinh
dwoc gia tri sai léch phu hop voi diéu kién lam viéc cua chi tiét trong bo
phdn may hodc may.

4. Poc hiéu duwoc y nghia ky hiéu sai léch hinh dang, sai léch vi tri
ghi trén ban vé chi tiet.

5. Ghi duwoc ky hiéu cac loai sai léch hinh dang va sai léch vi tri da
chon lén trén ban vé chi tiét.

6. Trinh bay dwoc khai niém vé nham bé mat va anh huong cua
nham bé mat den chdt lwong lam viéc cua chi tiet.

7. Poc hiéu dwge y nghia ky hiéu nham bé mat ghi trén ban vé chi
tiet.

8. Chon duwoc mirc do nham bé mdt phut hop voi diéu kién lam viéc
cua chi tiet trong bo phdn may hodc may.

9. Ghi duoc ky hiéu nham bé mdt da chon lén trén ban vé chi tiét.

Anh huong dén chat luong 1am viée cua chi tiét may ngoai yéu tb
vé kich thudc con c6 sai léch hinh dang bé mit, sai 1éch vi tri twong quan
gilta cac bé mat va nhdm bé mat cia chi tiét, dac biét 1a cac chi tiét co
yéu cau cao vé do chinh xac kich thudc, cac chi tiét quan trong trong bod
phan may hodc trong may chinh x&c.



Vi vay, dé dam bao yéu cau cua cac thong so6 chirc nang cia may
khi Iam vi€e, trén ban v€ ché tao chi tiét khong chi qui dinh dung sai kich
thudc ma con ca dung sai hinh dang va vi tri b€ mat, nham bé mat.

3.1. SAI LECH HINH DANG VA SAI LECH VI TRi
Thuat ngtt va ky hiéu sai 1éch hinh dang va sai 1éch vi tri

Loai sai léch Tén sai 1éch Ky hi¢u
Do thang _
Do phang L7
Sai Iéch .
. aree Do tron O
hinh dang
Do tru o

Sai 1éch prophin mit cit doc

D¢ song song /l
Do vudng géc L
Do dong tam ©
Sai léch
vi tri D¢ dbi ximg
bé mat

Do giao nhau gitra cac duong tam

Do nghiéng

Sai léch vi tri

Do dao (hudng tAm, mat dau)

Sai 1éch tong . N A .
hinh dang Do ddo toan phan (hudng tam, mat dau)

va vi tri Sai 1éch hinh dang ctia prophin cho truéc

bé mat

DI > |||~ x|l

Sai 1é€ch hinh dang cua bé mit cho trude




CAc dinh nghia can thiét:

— Bé& mit danh nghia 1a bé mit 1y tuong co dang danh nghia,
khong c6 sai 1éch nao.

— Bé mit thyuc 13 bé mit gi61 han cua vat thé va ngan cach no voi
moi truong xung quanh.

- Be mit 4p 13 bé mit c6 dang danh nghia, tiép xuc véi bé mit thuc
cta chi tiét sao cho khoang cach tir n6 dén diém xa nhat cia bé mit thuc
trong gidi han ctia phan chuan 1a nho nhét.

3.1.1.Sai léch hinh dang bé mat

Sai léch hinh dang bé mit 1a sy khong phi hop gitra bé mit thyc
(hodc prophin thuc) so v6i bé mat danh nghia (hodc prophin danh nghia)
va ¢co gla tri bang khoang céch 16n nhét tir bé mat thuc (hoac prophln
thyc) dén bé mit ap (hodc prophin ap) liy theo phuong phap tuyén cia
bé mit 4p (hodc prophin &p).

Duéi dy trinh bay mot s6 loai sai 1éch hinh dang cta bé mat.

1. Poi véi mdt phing

a. Po thang (Ky hiéu 2)

Do thing trong mat phang 1a khoang cach 16n nhat A tir cac diém

ctia prophin thyc dén duong thang ap trong gidi han ciia phan chuan L
(hinh 3.1).

Puong thang ap

SRR

Prophin thyc

Hinh 3.1: Sai léch d¢ thang
b. P9 phiang (Ky hi¢u /7)

- bo p}}fmg l1a khoang cach lon nheftt A tu cac diém cta bé mat thuc
dén mat phang ap trong gidi han cta phan chuan L (hinh 3.2a).

Céc dang sai 1éch thanh phan cta do phang 1a:
— D6 16i 14 sai 1éch ma gié tri giam dan tir mép vao giita (hinh 3.2b).

— D6 16m 1a sai 1éch ma gia tri ting dan tir mép vao giita (hinh 3.2¢).
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Mit phang ap Mit phang ap Mt phing ap

Miit / Mat Miit

’ phing /' phing phing
! thue /' thue /- thuc
VAt Y e
a) b) c)

Hinh 3.2: Sai léch dg phang

2. Déi véi mdt tru

a. Po tron (Ky hiéu O) la khoang cach 16n nhit tir cac diém cua
prophin thyc dén vong tron ap (hinh 3.3a). Cac dang sai 1éch thanh phan
cua do tron la:

— D¢ ovan 1a sai léch ma prophin thyc 1a hinh 6van c6 duong kinh
16n nhat va nhé nhat nam trén hai phuong vudng goc véi nhau (hinh 3.3b).
Tri s0 d6 6van dugc xac dinh bang hi¢u gitra duong kinh 16n nhat va nhé
nhat ciia mat cat ngang, nghia 1a bang hai lan tri s6 ctia d§ khong tron:

d dmin

A — —max —
2
— D$ phén canh 1a sai 1éch ma prophin thyc 1 hinh nhiéu canh
(hinh 3.3c)

(3.1)

Prophin

S

Hinh 3.3: Sai léch do tron
~ b. P tru (Ky hiéu /) 1a khoang cach 16n nhét A tir cac diém cua
bé mat thuc dén mat tru ap trong gidi han ctia phan chuan L (hinh 3.4a).
Céc dang sai 1éch thanh phﬁn cua do tru la:



— D0 con la sai 1¢ch cua prophin mat cit doc ma cac dudng sinh 1a
duong thang nhung khong song song véi nhau (hinh 3.4b).

— Do phinh:la sai 1éch cta prophin mat cit doc ma cac dudng sinh
khong thang va duong kinh tang tir mép den giira mat cat (hinh 3.4c).

— Do thit 1a sai 1éch cua prophin mat cit doc ma cac duong sinh
khong thang va duong kinh giam tir mép dén gitta mat cat (hinh 3.4d).

Tri sb cua do con, do phinh, do that duoc xéac dinh theo cong thirc:

A= dmax_dmin (32)

a)

Mat tru ap

Hinh 3.4: Sai léch d¢ tru |

c. Sai léch prophin mit ciat doc (Ky hiéu =) 1a khoang céch 16n
nhat A tir cac diém trén duong sinh cua bé mit thuc, ndm trong mat
phang di qua truc ctia né dén phia twong tng cua prophin ap trong gidi
han ctia phan chuan L (hinh 3.5).

APerhin ap

Hinh 3.5: Sai léch
prophin mat cat doc

Y
Prophin thuc



3.1.2.Sai léch vi tri bé mit

Sai 1éch vi tri | sai 1éch giita vi tri thuc cua yéu td khao sat (bé
mat, duong tam hodc mat phang doéi xung) so vdi vi tri danh nghia.

Vi tri danh nghia ciia yéu té khao sat duoc xac dinh boi kich thudc
dai hoic kich thudc goc tir yéu td khao sat t6i yéu té chuan. Chuén cd thé
la mat phéng, duong tam (voi bé mat try, mit con, ren ...) hoac diém
(nhu dinh ctia mat con, tdm cua mat céu).

Dung sai vi tri 1a gid tri gioi han sai 1éch cho phép vé vi tri bé mat.
DPé dam bao cho viéc qui dinh dung sai vi tri mot cach ding dan trong
qua trinh thiét ké, ché tao va kiém tra san pham, nguoi ta dwa ra khai
niém dung sai vi tri phu thuéc va dung sai vi tri Khbng phu thuéc.

Dung sai vi tri khong phu thudc c6 tri sd khong doi trong ca loat
chi tiet dugc ché tao theo ban vé da cho va khong phu thude vao kich
thude thuc cia yéu td chuan.

Dung sai vi tri phu thugc co6 tri sb thay doi dbi voi cac chi tiét khac
nhau trong ca loat va phu thudc vao kich thude thuc cua yéu to chuan.

Dé ky hiéu dung sai vi tri phu thudc, sau tri s dung sai c6 ghi thém
chit M trong vong tron:

Gia tri toan phan cta dung sai vi tri phu thudc déi v6i mot chi tiét
nao do trong loat Ty duogc tinh nhu sau:

Tpt = Tiin + Ths (3.3)
Tmin — gia tri nho nhét cua dung sai vi tri phu thudc. N6 dugc cho
trén ban ve va la thanh phan khong doi trong ca loat chi tiét.
Tps — gia tri bo sung ctia dung sai vi tri phu thudc. N6 tiy thude vao
kich thude thuc cia bé mat khao sat.
Vi du: Hinh 3.6 biéu thi yéu cau dung sai phu thudc vé do vudng
gbc gitra duong tam 16 voi mat dau A.

®50+0,025

< | |@0.03@)| A |

Hinh 3.6: Ky hiéu dung sai
phu thuoc trén ban vé
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Gia tri Tmin = 0,03 khong doi con Tys thay doi tuy thude vao kich
thudc thuce cua 10 @50.

Néu kich thudc thyc cua 16 dat gia tri nho nhat Dy, = @50 thi do
khong vudng goc 16n nhat cho phép chi 1a 0,03 theo moi huéng moi
dam bao yéu cau cua lép ghép; nghia 1a Tyt = Tmin = 0,03 cOn Tps = 0
(hinh 3.7a).

Tuy nhién, néu kich thuéc thuc cua 15 dat gia tri 1on nhat
Dimax = 950,025 thi cho phép ting d6 khong vudng goc 16n nhat thanh
Tot = Trnin + Tos = Tmin + Tp = 0,03 + 0,025 = 0,055. Mic dau do khong
vudng goc ting 1én nhu vay nhung khi lip rép vao chi tiét khac hoic khi
kiém tra bang calip tong hop van dam bao yéu cau k¥ thuat (hinh 3.7b).

Dmin Dmax
a . b .
) — .;(_0’03 Calip ) _)O’Osl(_S Calip
' |~ tong hop i tong hop
I
Mat phéng :il Mat phfmg
L~ chuan A i chuan A

e — a
Hinh 3.7: Dung sai phu thuéc vé dg vuéng goc

Nhu vay, tuy theo kich thudc thuc cta 16 ma gia tri toan phan cua
dung sai vi tri phu thudc co thé thay ddi tr 0,03 + 0,055. Do d6 sir dung
dung sai vi tri phu thudc c6 tinh kinh té hon dung sai vi tri khong phu
thudc vi cho phép dung sai dugc mé rong, dé gia cong hon.

V6i bé mit 16 (bé mat bao), dung sai phu thudc nho nhat Trin tinh
cho truong hop 160 nho nhat Dmir), con voi bé mat truc (bé mat bi bao) Tin
tinh cho truong hop truc 16n nhat dpyay.

_Khi kiém tra sai 1éch c6 dung sai vi tri phu thudc, phai dung calip dé
do bang phuong phap do tong hop, con kiém tra sai 1éch c6 dung sai vi tri
khong phu thudc phai ding dung cu do dé do bang phuong phap do yéu to.

Céc loai sai léch vi tri bé mat gém co:

1. D song song (Ki hidu //)

Do song song c6 cac trudong hop sau:

— Do song song giita cic mit phang 13 hiéu sd khoang cach 16n
nhat va nhd nhat Ay gitra cdc mat phang ap trong gidi han cuia phan
chuan L (hinh 3.8a).

n



— Do song song giita duong tam (hoic dudng thang) va mat phang
13 hiéu sé khoang cach 16n nhit va nho nhit Ay giita cac dudng tim
(hoic duodng thiang) va mat phang ap trong giéi han cta phan chuan L
(hinh 3.8b).

— Do song song gitta cac duong tim (hodc duong thing) trong mit
phang la hiéu s6 khoang cach l6n nhat va nho nhat Ay gitta cac duong
tdm (hodc duong thang) trong gidi han cua phan chuan L (hinh 3.8c).

- Do song song gitta cac duong tam (hoéc duong thing) trong
khong gian la tong hinh hoc Ay céac sai 1éch vé do song song cac hinh
chiéu cua duong tam (hoac duong thang) 1én hai mat phing vudng g6c
(mot trong hai mat phang nay 1a mit phiang chung cua du:ong thang)
(hinh 3.8d). Mit phang chung cua cac dudng trong khong gian 1a mit
phang di qua mot duong thang va mot diém cua duong thang khéc.

Mit phang ap L, L

Hinh 3.8: Sai léch d song song

2. Dy vudng géc (Ki hiéu L): c6 cac trudng hop sau

— Gifta cac mit phang 1a sai 1éch goc giira cac mit phang so véi
goc vudng, biéu thi bang don vi dai A trén chiéu dai cua phan chuén L
(hinh 3.9a).
/A



— Gifta cac duong tam (dudng thang) 1a sai léch goc giita cac
duong tam (duong thang) so voi goc vudng, bi€u thi bang don vi dai A
trén chiéu dai ctia phan chuan L (hinh 3.9b)

— Gifta duong tam (dudng thang) voi mat phéng la sai léch goc
giita duong tam (duong thing) va mat phing chuin so voi goc vudng,
biéu thi bang don vi dai A trén chiéu dai ctia phan chuin L va duong xéac
dinh trong mat phang vuéng goc vi mit phang chuan va di qua dudng
tam (duong thang) khao sat (hinh 3.9¢).

{ Mét chuan

Hinh 3.9: Sai léch do vuong goc
3. Dj dong tim (Ky hicu ©)

Do dong tam 1a khoang cach 16n nhit A giira duong tim ctia bé mat
dugc khao sat va duong tam cua bé mat chuan trén chiéu dai ciia phan
chuan L (hinh 3.10).

Lo |, L,

Hinh 3.10: Sai léch do d(fng tam Hinh 3.11: Sai léch dé doi xung
4. P$ déi xirng (Ky hicu =)
Do ddi xung la khoang cach 16n nhit A giita mat phang (hodc

duong tam) d6i Xung cua phan tir dugce khao sat va mat phang doi xtng
ctia phan tr chuan trong gi6i han cta phan chuén L (hinh 3.11).
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5. D¢ giao nhau giita cac dwong tim (Ky hiéu X)

Do giao nhau giita cac dudng tdm 1a khoang cach 16n nhit A giira
cac duong tm giao nhau danh nghia (hinh 3.12).

Hinh 3.12: Sai léch dé giao nhau gitra cdac dwong tam

6. Dg nghiéng (Ky hiéu L): c6 cac truong hop

— Do nghiéng ciia mit phang 1a sai 1éch goc gitta mat phang va
mat chuém‘so V('qu gdc danh nghia a, biéu thi béng don vi dai A trén chiéu
dai cua phan chuan L (hinh 3.13a).

— Do nghiéng cua duong tam 14 sai léch goc giira duong tam bé

mat tron xoay va mit chuan so voi goc danh nghia o, biéu thi bang don
vi dai A trén chiéu dai ctia phan chuan L (hinh 3.13b).

Mit phéng
khao sat

Mit chuan

Hinh 3.13: Sai léch do nghiéng

7. Sai Igch vi tri (K hiéu D)

Sai 1éch vi tri 1a khoang cach 16n nhat A giita vi tri thyc cta yéu t6
(duong tam, mat phang doi xung) va vi tri danh nghia ctia no6 trong gioi
han chiéu dai chuan (hinh 3.14).
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Hinh 3.14: Sai léch vi tri

L.

3.1.3.Sai léch tong cong vé hinh dang va vi tri
1. D¢ dio
Do d4o bao gom:
— D¢ dao huong tim (ky hiéu /') 1a hiéu s6 khoang cach 16n nhat

va nho nhét tir cac diém cua prophin thuc ctia bé mit quay t6i duong tam
chuan trong mit cit vudéng goc v6i dudng tdm chuén (hinh 3.15).

— Dj dio mdt déu (ky hiéu /) 14 hiéu s khoang cach 16n nhét va
nho nhat tir cac diém cua prophin thuc ciia mat dau téi mat phang vuong
goc voi duong tam chuan (hinh 3.16).

Hinh 3.16: Sai léch
Hinh 3.15: Sai léch dé dao hudong tam dé dao mat dau

2. Dj dio toan phin
Do dao toan phan bao gdbm:
— D¢ ddo huong tam toan phan (ky hi¢u U ) 14 hiéu sé khoang

cach 16n nhat va nho nhat tir cac diém trén bé mat thyc téi duong tim
chuan trong gidi han cta phan chuan (hinh 3.17).

Rmin

Rmax

Hinh 3.17: Sai léch do dao hudng tam toan phin
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Dé dio mdt diu todn phan (ky hiéu M) 1a hiéu sb khoang
cach 16n nhat va nho nhét tir tat ca cac diém ciia mit dau toi mat phang
vubng goc véi duong tm chuén (hinh 3.18).

Hinh 3.18: Sai léch d ddo mat dau toan phan

3. Sai lgch hinh dang ciia prophin cho truéc (ky hiéu M)

Sai léch hinh dang cua prophin cho trude 1a sai 1éch 16n nhat A tir
cac diém cua prophin thuc t6i prophin danh nghia, theo phuong phap
tuyén vai prophin danh nghia trong gidi han cua phan chuan (hinh 3.19).

Prophin danh nghia

Hinh 3.19 Sai léch hinh dang cua prophin cho trudc

4. Sai léch hinh dang ciia bé mdt cho truwée (ky hiéu Q)

Sai léch hinh dang clia bé mit cho trude 1a sai l1éch 16n nhat A tir
cac diém cua bé mat thuc té1 bé mdt danh nghia, theo phuong phéap tuyén
v&i bé mdt danh nghia trong gidi han ctia phan chuan (hinh 3.20).

Bé mat

BE mat =72 danh nghia
thuc : =~

Hinh 3.20 Sai léch hinh dang cua bé mat cho trude
16



3.1.4.Dung sai hinh dang va vi tri

Sai 1éch hinh dang va vi tri cling c6 anh huong quan trong dén chat
lwong lam viée cua chi tiét may va may. Tuy nhién, viéc img dung x4c
sudt dé tinh toan x4c dinh dung sai cc sai léch nay tir dung sai thong s6
k¥ thuat ciia may con rat nhiéu han ché. Cac kho khan gay nén tinh trang
do 1a do chua c6 nhiing nghién ctru day du vé anh huong cua sai léch
hinh dang va vi tri &n chat luong lam viée cua chi tiét may va mady, vé
qui luat phan bd va cac trj s6 dic trung ciia nd ciing nhu qui luét phan bd
chua 10 rang ... Do d0, qui dinh dung sai cho cac loai sai sO nay thuong
la theo kinh nghiém da duoc hudng dan trong céc so tay ky thuat.

D61 véi mdi loai sai 1éch hinh dang hodc vi tri, tiéu chuan Viét
Nam (TCVN 384-1993) qui dinh c6 16 cap chinh xac tir cap 1 dén cap 16
vo1 mic d chinh xac giam dan. Gia tri dung sai ctia céc loai sai 1é€ch
hinh dang va vi tri ng v6i céc cap chinh xac khac nhau dugc cho trong
cac bang tur 8 dén, phu luc 2.

Mubn xac dinh dung sai hinh dang va vi tri khi thiét ké cac chi tiét
may, trudc hét can chon cap chinh xac cua céc loai sai 1éch hinh dang va
vi tri, sau d6 dua vao kich thudc danh nghia dé tra ra dung sai hinh dang
va vi tri theo bang ti€u chuan.

Dung sai d6 phiang va do thang cia mot bé mit khao sat ¢d thé
chon theo dung sai kich thudc xac dinh vi tri cia bé mat d6 (bang 3.1).
Thong thuong: Tha < Tkt

Tha — Dung sai d6 phang va do thang cta bé mit khao sat.

Tki— Dung sai kich thudc xac dinh vi tri cua bé mat khao sat.

Bing 3.1: Quan hé gitta dung sai dé phang va do thang
voi dung sai kich thudc

Miic chinh xac hinh hoc tuong ddi (%T,)
Dung sai kich thude Thudng Nang cao Cao
gitta cac bé mat Ty,
um (60%) (40%) (25%)
Dung sai d6 phang va do thing Ty, pm

Tu3dén5 2,5 16 1

Trén 5 dén 8 4 2,5 1,6

“8«12 6 4 2,5

“12«20 10 6 4

n



“20“30
“30“50
“50“80
“80“ 120
“120 “ 200
200 “ 300
300 “ 500
“500 “ 800

“ 800 “ 1200
“1200 *“ 2000
2000 “ 3000

16
25
40
60
100
160
250
400
600
1000
1600

10
16
25
40
60
100
160
250
400
600
1000

6
10
16
25
40
60

100
160
250
400
600

Dung sai hinh dang cua mat tru c6 quan h¢ mat thiét vai cép chinh
xac kich thudc cia mat tru d6. Do dd, c6 thé chon cap chinh xac hinh
dang theo cap chinh xac kich thudc nhu hudng dan trong bang 3.2.

Bing 3.2: Quan hé giita cdp chinh xdc hinh dang véi cap chinh Xac kich thirée

Mirc chinh Cép chinh xéc kich thudc

xac inh oo Tyro Ty [ ra Lirs [ e | 77 | irs | 1mo [1mao [ imaa [ imee
hoc tuong

doi Cép chinh x4c hinh dang

Thuong | 1| 2 | 3| 4 |5 |6 |7 |81]09]10

Néang cao 112 3|4 5|6 ]7]|S8 9 | 10
Cao 1123|4567 8] 9]10
Bjc bigt 11213 |4ls5 |6 7]8]09
cao

Néu khong c6 chi dan vé sai 1éch hinh dang va vi tri trén ban v& thi
tat ca cac sai léch Ay déu nam trong gidi han dung sai kich thudc ciia bé
mit tuong Gmg, tic 13 trong pham vi dudng sinh gii han cua chi tiét. Vi
du néu khong ghi do tron, do tru ctia mot bé mat tru trén ban veé c6 nghia
1a cho phép lay dung sai do tron, do tru bang dung sai duong kinh cua bé
mat tru d6 (hinh 3.21).

8




— O M — — -] A~ i Qmax

Bé mat thuc
Hinh 3.21: Sai léch do tron, do tru

3.1.5.Cach ghi ky hi¢u sai l1éch hinh dang va vi tri

Ky hiéu ghi trén ban vé& chi tiét 1a mot khung chit nhat c6 2 dén 3 6,
gom c6 nhirng ndi dung sau:

e O 1: Ghi d4u hiéu cua loai sai léch hinh dang hodc vi tri.

e O2: Ghi tri sO sai léch cho phép (mm). C6 thé ghi gia tri tuyét
doi, gia tri tuong doi hodc ca hai. Dung sai vi tri phu thudc dugce ky hiéu
béng chir M trong vong tron: @ va duoc dat sau tri s sai léch.

e O 3: Ghi chir cai ky hiéu chuan hodc yéu tb lién quan dén sai

1&ch vi tri (co thé c6 hodc khong c6 6 nay).

Bing 3.3: Ky hiéu va yéu cau ky thudt cia dung sai hinh dang
va vi tri trén ban vé chi tiét

TT Ky hiéu Yéu cau ky thuat

//] 0,05

Dung sai d0 song song giira hai

bé mat khao sat 13 0,05 mm
1 Dung sai d6 phing ctia bé mit
khao sat 1a 0,02 mm trén chiéu
dai 100 mm
/7/0,02/100
0] 0,012
9 Dung sai d9 tron cua bé mat

khao sat 1a 0,012 mm

I£]




Ky hiéu Yéu cau ky thuat

K| 0,016

O] 0,006

Dung sai d¢ tru cua bé mit khao
sat 1a 0,016 mm

B Dung sai d6 tron ctia bé mit
S khdo sat 1a 0,006 mm

Dung sai do dong tam giira hai
bé mat khao sat 1a 0,03 mm

Dung sai phu thudc vé do dong
tam cua bé mat khao sat so voi

Yo

mat A 14 0,01 mm (theo mo1

huéng)

Dung sai d6 vuong goc cuia bé
mat khdo sat so véi mat A la
0,05 mm

Dung sai d6 song song ctia bé
mat khao sat so voi mat A la
0,03 mm




TT

Ky hi¢u

Yéu cau ky thuat

I owere

Dung sai d¢ ddo hudng tam toan
phan ctia bé mit khao sat so voi

dudng tam chung cua hai mat A

vaB1a 0,01 mm

Dung sai d6 ddi xtng cua hai
mat bén khdo sat so voi duong
tam 10 A 1a 0,04 mm

Dung sai d6 nghiéng ctia bé mat
khao sat so voi mat B 1a 0,03
mm

10

Dung sai d§ giao nhau cta
duong tam bé mat khao sat so
v6i duong tam mat A 1a 0,02
mm

11

! <1 /]0.1/@100] A

Dung sai d0 dao mat dau ctia bé
madt khao sat so voi duong tam
mat A 1a 0,1 mm theo duong
kinh @100

12

316 @D

(20,1

Ll L2 L2

Dung sai phu thudc vé vi tri cua
cac duong tam 16 1a 0,Imm (theo
moi hudng)
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3.2. NHAM BE MAT
3.2.1. Khai niém

Bé& mit cua chi tiét sau khi gia cong thuong khong bing phang mot
cach ly tuéng ma c6 nhitng nhap nho. Nhip nhé trén bé mit c6 nhiéu loai
khac nhau. Quan sat mot phan bé mat di duoc khuéch dai (hinh 3.22), c6
thé nhan thay duoc cac loai nhap nho sau:

— Nhép nho c6 chiéu cao hy 12 sai 1éch hinh dang hinh hoc dai quang.
— Nhép nhé c6 chiéu cao h, 1a 6 song bé mit.

— Nhép nhé c6 chiéu cao hz 13 nham bé mit. Pay 1a nhitng nhap
nho t€ vi trén beé mat xét trong pham vi chi€u dai chuan 1 rat nho.

Prophin thuc

Hinh 3.22: C4c loai nhdp nhé trén bé mdt chi tiét

Dé phan biét do song va do6 nham bé mat, co thé dung ti 16 twong
doi gitra budc p; va chiéu cao h; sau:

B(f)nhém%—o 50; d6 song: E—=50+100

3.2.2. Anh hwéng ciia nham bé mit dén chit lwong 1am viée ciia chi tiét

— Anh hudng dén tinh chong mon: Khi 1am viéc, cac bé mit cia
chi tiét chi tiép xtc v6i nhau & mot sd dinh nhip nho nén dién tich tiép
xuc thyc chi bing mot phan dién tich tinh toan. Do d6 ap suét tai cac
diém tiép xtic d6 rat 16n 1am pha v& dong chay tang cta dau boi tron, day
dau ra chd tiép xtic 1am cho bé mat tiép xiic chong mon. P nhin bong
cang cao thi kha ning chdng mai mon cang tbt.

— Anh huodng dén d6 bén moi cua chi tiét: Nham bé mit co anh
hudng 16n dén do bén moi cia chi tiét nhat 1a khi chi tiét chiu tai trong

chu ky d6i dau, tai trong dong. Cac nhip nho bé mit cang lon thi cang dé
bi tap trung tmg suét & day cac nhip nhd, lam cho chi tiét dé bi nut, giy.
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— Anh huong dén tinh chéng dn mon: Cac chd 16m cia cac nhap
nho bé mit 13 noi dé chira dung cac axit, mubi va cac tap chat khac cd tac
dung an mon bé mat. Do nhin bong cang cao thi kha ning chdng an mon
cang tot.

— Anh hudng dén d6 chinh xac cua mdi lap ghép: Dbi voi lap ghép
€6 do ho, cac nhap nho bé mit bi mon rat nhanh trong thoi gian ban dau,
1am cho khe ho lap ghép tang 1én va do chinh xac lap ghép bi _pha huy.
Déi véi lap ghép cd do doi, lic hai chi tiét ¢p voi nhau, cac nhip nho bé
mit s& bi san phang, 1am cho d¢ déi trong mbi ghép giam va anh hudng
dén d6 bén chat cua mdi ghép.

3.2.3.Cac chi tiéu danh gia

Pé danh gia nham bé mit, nguoi ta ding mot s6 yéu t6 hinh hoc
ctia nhitng nhap nho 1am chi tiéu, nhung phai xét trong mot pham vi nho
ctia bé mit, gidi han bang chiéu dai chuan 1. Chiéu dai chuan 1a chiéu dai
mot khoang bé mat dung dé do nhip nho té vi ciia bé mat ma khong tinh
dén dang nhap nho khac c6 budce 16n hon nd. Gia tri ctia chiéu dai chuan
duoc qui dinh phu thugc vao nham bé mit.

1. Sai lgch trung binh sé hoc ciia prophin R,

Sai léch trung binh s6 hoc cua prophin R, 1a tri sd trung binh cla
khoang cach tir cac diém trén duong nhap nho dén duong trung binh OO
lay theo gia tri tuyét doi trong pham vi chi€u dai chuan 1 (hinh 3.23).

n |
o |y1|+|y2|n+...+|yn| _ % Sy hoie R, :IE [Ividx (3.4)
i=1 0

. Duong trung binh la duong chia cac nhap nhé bé mit thanh hai
phan sao cho dién tich cua hai phan d6 la bang nhau

Fi+Fs+Fs+...+Fuu=F+F+F+...+F, (3.5)

A Ao
N TNV

Puong trung binh hyo
h, l

=
=

Hinh 3.23: Préphin bé mdt



2. Chiéu cao trung binh ciia prophin theo 10 diém R,

Chiéu cao trung binh cta prophin theo 10,diém R; la gia tri trung
binh cta 5 khoang cach tir 5 dinh cao nhéat dén 5 day thap nhat cua
prophin trong pham vi chicu dai chuan L.

(h,+h,+...+hg)—(h, +h, +..+h,)
5

1 5 5
hay RZ :g(;himax _;himinJ (36)

Tri s Ra VA R, cang 16n thi nham bé mit cang 16n (mirc 46 bong
cang thap) va nguoc lai. Can ctr vao hai thong s6 d6, TCVN 2511-1995
chia nham bé mit ra lam 14 cap v6i mirc 46 nham giam dan (hay mtrc d6
bong cang cao). Ung v6i mdi cap nham bé mit, s& co cac tri s6 Ry va R,
tuong Umg cho trong bang 3.4.

R, =

Bing 3.4: Théng s6 nham bé mdt

Cép do nham Thong 56 nham (um) Chidu dai
be mat R, R, chuan 1 (mm)
1 Tu 80 dén 40 Tu 320 dén 160
2 Duéi 40 dén 20 Dudi 160 dén 80 8
3 "20"10 "80" 40
4 "10"5 "40" 20
2,5
5 "5"25 "20" 10
6 "25"125 "10" 6,3
7 "1,25" 0,63 "6,3" 3,2 0,8
8 "0,63"0,32 "32"16
9 "0,32" 0,16 "16"0,8
10 "0,16 " 0,08 "0,8" 0,4
0,25
11 "0,08" 0,04 "0,4"0,2
12 "0,04" 0,02 "0,2"0,1
13 "0,02" 0,01 "0,1" 0,05
0,08
14 "0,01" 0,005 " 0,05 " 0,025
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Bing 3.5: Cac gia tri tiéu chuadn ciia Ry Va R,

Ra (um) Rz (um)
0,008 0,125 [ 1,25 | 12,5 | 125 | 1250
1600

0,010 0,160 | 1,6| 16| 160
0,012 | 0,125 | 1,25 | 12,5 | 125 020 20| 20| 200
0,016 | 0,160 | 1,6 | 16|160]0025| 025| 25| 25| 250
0,020 020 2,0| 20|200]0,032| 032| 32| 32| 320
0025| 025| 25| 25|250|0,040| 040| 40| 40| 400
0,032| 032 32| 32(320]0050| 050| 50| 50| 500
0,040 | 040 | 40| 40|400|0063| 063| 63| 63| 630
0,050| 050| 50| 50 0,080| 080| 80| 80| 800
0,063| 063| 63| 63 0,00 | 1,00 | 10| 100 | 1000
0,080| 080| 80| 80

100
0,100 | 1,00 | 10

Chu thich: Uu tién ding tri sé in dim

3.2.4. Ky hiéu nham bé mit trén ban vé

Co6 thé ghi trén ban v& mot trong cac ky hiéu sau:

‘9/ : dung cho bé mit yéu cau gia cong khong phoi.

v : ding cho bé mit ¢ yéu cau gia cong cit got.

\/ : dung cho bé mit khong qui dinh phuong phép gia cong.

h: chiéu cao kho chtr
trén ban vé

2 Vi tri 1: Ghi trj s6 R, hodc R,. Tir
d6 nham cap 1+5 va cép 13, 14 thuong
dung théng s6 Ry tir cip 6 + 12 thuong
dung théng sb R, (néu dung R, thi khong
can ghi chit "R," trong ky hiéu).

2 Vi tri 2: Ghi phuong phap gia cong
lan cudi (néu co yéu ciu) nhu cao, danh
bong ...




2 Vi tri 3: Ghi tri s6 chiéu dai chuan (néu khac tiéu chuén).
2 Vi tri 4: Ghi ky hiéu huéng nhip nhé (néu co).

Céc loai huéng nhap nho bé mat va ky hiéu cua chung:

= Hudng nhip nhd song song: ky hi¢u =
= Hudng nhip nhé vudng goc: ky hiéu L
= Hudng nhap nhd dan chéo: ky hiéu x
= Hudng nhip nhd bat ky: ky hiéu M
= Hudng nhap nhd xody tron: ky higu C
= Hudng nhip nhd xody hudng kinh: ky hiéu R

Cdc vin dé can lwu y khi ghi nham bé mat:

* PO nham cta bé mat di duoc gia cong ¢ giai doan tao phdi va
khong can gia cong cat got thém s& duogc ky hiéu bang dau Qh‘lnh 3.244a).

* PO nham ctia mdi bé mit chi ghi mot lan trén ban v& va ky hi¢u
nén duoc dit trén duong bao thiy. Néu khong du khong gian, ky hiéu co
thé dat trén dudng giong hay trén gia ngang cua dudng giong véi dinh
ctia ky hiéu chi vao bé mit duoc ghi, theo nhu qui tic ghi kich thudc
(hinh 3.24b).

16

w)

) VA 16

& I AL<$
RANL L

N I S |
)
7

a) )

Hinh 3.24: Cdch ghi ky hiéu nhdm bé mdt

* Néu tit ca cac bé mit cta chi tiét c6 cing mot cAp do nham thi chi
ghi ky hi¢u d nham chung & goc trén bén phai ctia ban vé (hinh 3.25).

* Néu chi c6 mot sé bé mat cua chi tiét co cung mat cép d6 nham
thi chi ghi ky hiéu d6 nham chung cho cac bé mit d6 & goc trén bén phai
ctia ban v& va dé trong diu ngoac don d4u hiéu \/ Ky hiéu do nham cua
cac bé mit khac con lai duoc ghi tryuc tiép trén cac bé mat d6 (hinh 3.26).
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st\o/ ( \/)

RZZ\S/

Hinh 3.25: Ky hiéu nham Kkhi Hinh 3.26: Ky hi¢u nham khi co
tat ca bé mat co cung do nham mot so bé mat cung do nham

* Néu céc phén ciia cung mot bé mat c6 d6 nham khéac nhau thi
phai v& dudong phan cach bang nét lién manh, ghi kich thudc twong tmg
va ghi ky hiéu d6 nham cho ting phan. Pudng phan cach khong dugc
vach qua vung ky hi¢u vat liéu trén mat cit (hinh 3.27).

80 80

O,\S/ RZES 0,\8/ RZ%S

L

Hinh 3.27: Ky hiéu nhdm cho bé mdt c6 hai mirc d¢ nhdm khéc nhau

* PO nhdm cia mat rang, then hoa... dugc ghi truc tiép trén
prophin (néu ban vé cd) hodc trén dudng biéu dién mit chia (khi trén ban
veé khong v€ préphin cta banh rang hoac cta then hoa). Ky hiéu do nham
ctia bé mit dinh rang va mat day rang dugc ghi trén dudng biéu dién mat
dinh va mat day (hinh 3.28).

i ﬁ %g//:///////fe“

c)

Hinh 3.28: Ky hi¢u nham cua mdt rang, then hoa
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* Ky hiéu nham bé mat 1am viéc cua ren duoc ghi ngay trén
prophin ren (n€u ban vé c6) hodc bén canh kich thudc duong kinh ren
(hinh 3.29).

Hinh 3.29: Ky hiéu nham bé mat lam viéc cia ren

3.2.5. Chon tri s6 nham bé mit

Mirc d6 nham bé mit duge chon dua vao diéu kién 1am viéc cu thé
ctia bé mat, yéu cau sir dung cua chi tiét may va c6 muc do twong ng
v6i cap chinh xac cua kich thudc, cdp chinh xac cua sai léch hinh dang
bé mat. Chon trj s6 nham bé mat qua nhd co thé dan dén gdy kho khan
cho qua trinh ché tao. C6 thé chon tri s6 nham bé mat theo hudng din
trong bang 3.6.

Bdng 3.6: Chon tri $6 nhdm bé mat theo ccfp chinh xac kich thuoc

Cép chinh Kich thudc danh nghia, mm
xac kich bén 50 Trén 50 dén 120 | Trén 120 dén 500
thuce Gié tri Ry, pum
IT5 Tr0,1dén02 | Twr0,2dén04 | Tir0,4dén0,8
IT6 “0,2“0,4 “0,4“0,8 “0,8“1,6
IT7 “0,4“0,8 “0,8“1,6 “1,6“3,2
IT8 “0,8“1,6 “1,6“3,2 “1,6“3,2
IT9 “1,6“3,2 “1,6“3,2 “3,26,3
Cha thich: Gid tri R, cho trong bang vrng véi mirc chinh xdc thuong ciua sai
léch hinh dang (Thg = 60%Ty). Vi murc chinh xdc cua sai léch hinh dang
cao hon, co thé chon gia tri Ry nho hon gid tri trong bang.




CAU HOI ON TAP

Do tru co cdc sai léch thanh phdn la
Do giao nhau gitta cac dwong tam la

Déu hiéu "M dung dé biéu thi cho sai léch hinh dang hodc vi tri
nao?

a. Sai léch hinh dang ctua bé mit cho trudc.

b. Sai lI&ch hinh dang cua prophin cho trudc.

c. B9 giao nhau gitra cac duong tam.

d. Do dao hudng tam toan phan.

Ky hiéu do dong tam la:

a. 7 b. X c. © d —=

Cho chi tiét nhw hinh vé. Y nghia ciia ky hiéu la:
a. Dung sai d0 tru cia mdt A so voi duong tdm 1a 0,02mm.
b. Dung sai do dong tim ctia mit A so véi <—| /|0,02| A

duong tam la 0,02mm.

c. Dung sai 4o ddao mat dau cua mat dang —
x&t so voi mat A 1a 0,02mm.

d. Dung sai d§ ddo hudng tam cua mat dang
x&t so voi mat A 1a 0,02mm.

Sai lécﬁ hinh dang va vi tri dwoc ky hiéu bcing mot khung chit nhat
co 2 den 3 o, trong do o thur 2 ghi:

a. Dau hiéu cia loai sai 1éch hinh dang hodc vi tri.
b. Tri s6 sai léch cho phép.

c. B& mit chuan hoac yéu td lién quan.

d. Mot trong 3 yéu to trén.

Sai léch trung binh sé hoc ciia prophin R, 12

Chiéu cao trung binh ciia cdc nhdp nhé Rz 1a



10.

11.

Néu mot bé mdt cuia chi tiét ¢ dé nham cdp 8 thi ky hiéu ghi trén
badn vé cua bé mat do la:

_ b, %40 c. % d. R/

Néu géc trén bén phdi ciia mét ban vé chi tiét ¢é ghi ky hiéu do
nham bé mat ¢ [V] diéu dé c6 nghia Ia:

a. C6 mot s bé mit cua chi tiét khong qui dinh phuong phap gia
cong.

b. C6 mot s6 bé mit cta chi tiét cho phép dung phuong phép gia
cong cat got hoac gia cong khong phoi.

c. Cac bé mat cia chi tiét chua ghi ky hiéu do nhim thi ding
phuong phép gia cong cat got.

d. Cac bé mit cua chi tiét chua ghi ky hiéu d6 nham thi khong can
gia cong cat got.

re 79 ’ .~ XN N H7 ’ A - ” X
Voi lap ghép gitra 16 va truc la D=d=¢30 e nham bé mat cua lo
g
va truc nén chon nhu sau:

. 5 RzZ{)/ . 1,2\5/
a. BEé mat 10 ; bé mat truc .

. 5 2{/ . 1,25
b. BEé mit 10 ; b€ mat truc

. 125 . Rz2{)/
c. Be matl1o ; bé mat truc .

. 5 1,25 . 2{/
d. BE€mit 16 ; b€ mit truc V.



BAI TAP
1. Cho mét chi tiét nhu hinh vé.

o
S| o488 - i N ) I N
S Q Ql & ) s
4
I NN
28 —>{ < 86 26
148

a. Hay ghi ky hiéu nham bé mit 1én ban v& d6. Biét rang d6 nham
clia mit tru @40 13 cp 6, mit tru @30 13 cAp 7, mat lam viéc ciia ren M20
la cap 5 va cac bé mat con lai l1a cap 4.

b. Ghi ky hiéu dung sai d6 dong tim cta mat try @30 so voi mit
tru @40 la 0,02mm.

2. Cho mdt chi tiét nhu hinh v&.

Con Morse s6 3

‘.o - - 4 - - - — — e — - - OO 444444 - q‘
S 208
86 7
100

a. Hay ghi ky hiéu nham bé mit 1én ban v& d6. Biét ring d6 nham
bé mat con Morse 1a cap 7, mat con 60° 1a cap 8 va cac bé mat con lai la
cap 4.

b. Ghi ky hiéu dung sai d6 dong tAm giita hai mat con 12 0,01mm.
3. Cho mot chi tiét nhur hinh vé.

a. Hay ghi ky hiéu nhdm bé mit 1én ban vé& d6. Biét rang d6 nham
cia mat dau @60 1a cip 5, mat tru @36 13 cap 8, mat ren 13 cap 4 va cac
bé mat con lai 1a cap 3.
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b. Ghi ky hiéu dung sai d6 dao mat dau @60 so v4i mat tru @36 1a
0,05mm.

3 b8l (M- -
Q Q Q =
4
—| [
80 45
90

4. Cho mot chi tiét nhu hinh v&.
135

@42

140

102
N
o

t 100
180

125

a. Hay ghi ky hiéu nham bé mit 1én ban vé& d6. Biét rang d6 nham
clia mat day 1a cap 7, mat 16 @42 1a cap 8, hai miat dau cia 16 @42 1a céap
hai mat bén cua ranh 100 la cép 6, mat trén cua ranh la cép 4 va céc bé
mat con lai khong gia cong.

b. Ghi ky hiéu dung sai d6 d6i xtmg ctia ranh 100 so véi 16 @42 1a
0,02mm.

5. Cho mot chi tiét cang dao nhu hinh v&.
a. Hay ghi ky hiéu nham bé mat thich hop 1én ban v& do.

b. Ghi ky hiéu dung sai d§ song song giita dudng tdm hai 16 @24
va @32 la 0,03mm.

c. Ghi ky hi¢u dung sai d6 vuéng géc giita duong tam 16 @24 va
32 so voi duong kinh trong d cta 16 then hoa 1a 0,04mm.
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YEU CAU KY THUAT
Sai léch gioi han ciia cdc kich thudc khong chi dan:
— Bémdt bao: HI4
— Bé mat bi bao: h14
14
2

— Cdc bé mat khac: +

6. Cho mot chi tiét tay bién nhu hinh vé.
a. Hay ghi ky hiéu nham bé mat thich hop 1én ban v& do.

b. Ghi ky hiéu dung sai do song song giita dudng tdm hai 16 @80
va @52 14 0,02mm.

~ c. Ghi ky hi¢u dung sai d§ vudng goc giira 16 @52 so v6i hai mt
dau la 0,05mm.



a77

A € - |
3 - e — —
4 ;
@74
6
164
2105 e
Q8o+0,03
3 §—+— - - — B
(o}
(e}
21 216 M6
Nl=a 228+0,02

YEU CAU KY THUAT
Sai léch giGi han ciia cac kich thude khéng chi dan:
— Bé mdt bao: HI3

— Bé mat bi bao: h13
T13

— Cdc bé mdt khdc: +
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Chwong IV

DUNG SAI VA LAP GHEP
CAC CHI TIET PIEN HiNH

Muc tiéu chwong \V: Sau khi hoc xong chwong nay, Cac sinh vién co khad
nang:

1. Mé ta dwoc cdu tao cia cdc logi 6 lan.

2. Gidi thich dwoc Y nghia ciia ky hiéu 6 lan theo TCVN.

3. Chon duoc ld'p ghép 6 lan phu hop voi diéu kién lam viéc ciia bé
phdn may hodac may. Tw do, tra duoc sai lécfz gioi han va tinh dwoc kich
thudc gioi han cua cac chi tiét lap ghép voi o6 lan.

4. Ghi kich thieée ldp ghép 6 lan trén ban vé ldp.

5. Chon duoc lip ghép cho méi ghép then va then hoa phit hop voi
diéu kién lam viéc cua bo phdan mdy hodc may.

6. Xac dinh dvwoc sai léch gidi han va kich thudc gioi han cua cdac
chi tiéet trong moi ghép then va then hoa.

7. Chon dwoc lap ghép cho méi ghép ren phit hop véi diéu kién
lam viéc.

4.1. DUNG SAI VA LAP GHEP O LAN
4.1.1. Khai niém
1. Céu tao va cdc kich thuwéc co bin

1

1 —\Vong ngoai
2 —\ong trong
3 —Con lan

4 —\Vong cach

Hinh 4.1: Cdu tao va cdc kich thude co ban ciia 6 lan



O lan 12 mét loai chi tiét may da duoc ti€u chuan h()a, va duoge ché
tao tip trung & cac nha may chuyén mon hoa. O 1in duoc lap véi cac bod
phan may theo nhiing kich thudc co ban sau:

— Kich thuéc duong kinh trong cuia vong trong d.

— Kich thuéc duong kinh ngoai cua vong ngoai D.

— Kich thuéc chiéu rong 6 B.

Céc yéu té kich thudc co ban d6 (con goi la nhimng kich thudc bén
ngoai) dugc che tao dat tinh doi lan hoan toan (bang 12, phu lyc 3). Con
cac kich thudc khac cua cac chi tiét bén trong nhu duong kinh bi hodc
con lan, kich thudc duong lan cua cac vong 6 ... (con goi la nhiing kich
thude bén trong) chi o tinh d6i 1an b phan. S¢ d1 nhu vy 1a vi d6 chinh
xéc cao cua 6 lan 1a do céc kich thudc bén trong nay quyét dinh, nhung
dong thoi ciing dé tao diéu kién dé dang cho viéc ché tao cac chi tiét cua
0, cac kich thudc nay chi dugc ché tao c6 tinh d6i 1an khong hoan toan va
duoc lap ghép bang phuong phép lua chon.

2. Ky hiéu

O lan duoc ky hiéu br:ing mot day s, doc theo thu tu tir phai sang trai.

e Hai s6 dau: biéu thi duong kinh trong ciia 6.

+ 20 < d < 495: hai s dau bang 1/5d.

+10< d < 20: gdom 4 ¢ duong kinh d.

d 10 12 15 17
Ky hiéu 00 01 02 03

+d < 9: 0 dAu bicu thj tri s6 thyuc cla d, s6 thir hai chi ¢5 6, s thit
bala so 0.

Ghi cha: Céc,(X) lan c6 duong kinh d = 10 + 20 mm nhung khong
trung voi cac tri sO ghi trén, duong kinh trong dugc ky hiu theo cac
duong kinh trong danh nghia gan dung ghi trén. Khi do, chir s6 thir ba ké
tur phai sang 1a s6 9.

. S6 thir ba: chi c& 6 (biéu thi cho c& kich thudc dudng kinh ngoai
D va bé rong B), gom co6:

1 — rat nhe; 2 —nhe; 3 —trung binh; 4 —nang; 5 — nhe rdng;

_ 6:trung binhrong; 7 va 8 - 6 lan co duong kinh ngoai hoidc
chiéu rong khong tiéu chuan.

o S tht tu: chi loai 6



Loai 6 Ky hiéu Hinh dang

O bi d& mot day 0 ﬂ ﬂ
e HL 1 R
O diia tru ngén d& 2 E E
O diia try d& tu lya 3 E E
O kim hoic tru dai 4 [] I]
O diia tru xoin d& 5 ""5:15:55_:

O diia con 7 ﬂ
6 bi chin ; = :
O diia chian 9 ' I
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e S thir ndm va sau (néu c0): chi dac diém vé ciu tao 6. Vi du;
+ CO mdt vong che bui: 06
+ C0 hai vong che bui: 08
+ Co vai: 34
+ Thé hién goc tiép xiic cia bi trong 6 d& chan.

e S6 cudi cung duoc ngin cach bang gach ngang (-) chi cp chinh
x&c. TCVN 1480-1984 qui dinh 5 cép chinh xé4c 6 lan va duoc ky hiéu 1a
PO, P6, P5, P4, P2 (cho phep dung ky hi¢u 0, 6, 5, 4, 2) v61 muire d chinh
xé4c tang dan. Thong thuong str dung cap chinh xac 0 va tiéu chuén qui
dinh khéng cén ghi s6 0 trong ky hiu. Cac cap chinh x4c khac dugc
dung khi yéu ciu s vong quay 16n va do chinh xéac cao. Ngoal ra, con co
cac cap chinh xéc trung gian nhu 56, 45, 24 trong d6 sb dau chi cip chinh
X4c clia vong trong, s sau chi cip chinh xac cia vong ngoai. Tiéu chuan
TCVN 1484-1985 qui dinh dung sai cua cac thong so kich thude va do
chinh x4c quay ctia 6 lan tuong tng véi cac cap chinh xéac cua o.

Vi dl;ll O lan c6 ky hiéu 6305 c6 d = @25, ¢ trung binh, loai b bi
dd chan, cap chinh xéac 0.

4.1.2.Chon lip ghép 6 lin

Pé dat duoc tinh d6i 13n hoan toan cling nhu dé giam bét s loai 6
thi duong kinh ngoai D va dudng kinh trong d ciia 6 duoc ché tao vdi sai
léch khong phu thude vao dac tinh l'flp ghép cua nd voi cac by phan may
khac ma 1a theo tiéu chuan da dinh san. Mubn ¢6 cac dac tinh lap ghép
khac nhau thi phai thay d6i mién dung sai cta cac chi tiét lip ghép véi 6.
Nhu vay, duong kinh D va d dugc xem nhu nhimng truc co ban va 16 co
ban. Do d6, lap ghép cua vong ngoai voi 16 cta than hop dugc thuc hién
theo hé thong truc, con lip ghép vong trong vai truc theo hé thong 19.
Tuy nhién c6 diém dic biét ¢ day 1a mién dung sai cua duong kinh D va
d cua 6 lan déu phén bé vé phia dm so véi vi tri kich thuée danh nghia
(bang 13, phu luc 3).

Viéc chon kiéu lip cho mbi ghép 6 lan trén truc va trong hop tiy
thudc vao:

+ Kiéu va kich thudc va cp chinh xéc 6 lan.

+ biéu kién st dung b.

+ Tri s6, phuong va dic tinh tai trong tac dung Ién b.

+ Dang tai trong tac dung Ién cac vong ciia 6 lan.

Tuy theo didu kién lam viéc, cac vong lan co thé 6 cac dang tai sau:



1. Dang tdi cuc by

Vong chiu tai cuc bd 1a vong chiu tdc dung cua mét luc hudng tdm
cO dinh vé phuong va tri s6 1én mot di€ém hodc mot phan rat nhd cua
duong lan.

2. Dang tdi chu ky

Vong chiu tai chu ky 1a vong chiu tdc dung cia mét lyc hudng tdm
lan luot trén khap duong lan cia 6.

Hinh 4.2: Dang tdi cuc bo va chu ky

3. Dang tdi dao dong

Vong chiu tai dao dong la vong chiu tac dl_mg cua mét lyc hudng
tam vao mot phan duong lan nhung phuong va tri s6 cua lyc s€ dao dong
trong phan duong 1an ay theo chu ky quay cua luc.

Vi du: vong lin chiu hai tai trong huéng tdm: tai trong huéng tim cb
dinh P va tai trong hudng tim quay P, . Co6 thé xay ra hai truong hop:

. |FTC > | Eé |:Hop1uc P? = 5& + Eé cling c6 goc & O. Khi
P_Q> quay thi ngon cua Pr sé vach ra mot vong tron tim O (O 1a diém
ngon cuiaP; ), ban kinh bing | P_é | Vil Pl >| P_Q) | nén gbc O cua lyc

P khong nim trong vong tron nay nghia 1a luc Pr chi tic dong trong
mot goc o ciia vong lan ma thoi (hinh 4.3a).

Két lugn:

+ Vong dung yén s€ chiu tai dao dong.

+ Vong quay s€ chiu tai chu ky.

. |Eé | <] PTQ |ZH(_)‘ph_IC PT = Eé + %cﬁngcégécéO.Khi

PZ quay ngon cua 5{ s& vach ra mot vong tron tam O (O 1a diém ngon



cua EC»), ban kinh bé“mg| P? . Vil Eé| < | P? | nén géc O cua luc 5{

nam trong vong tron nay nghia 1a lyc Pr s&tac dong theo moi hudng trén
duong lan (hinh 4.3b).

Két lugn:
+ Vong dung yén s€ chiu tai chu ky.

+ Vong quay s€ chiu tai cuc bd.

Hinh 4.3: Dang tai dao dong

Bing 4.1: Dang tdi Ciia cdc vong ldn trong 6 lan

Piéu kién lam viéc Dang tai cia vong lan
Tai trong hudng tam tac R R . A
dung 1én 6 lan Vong quay Vong trong \Vong ngoai
. vong trong chu ky cuc bo
c6 hudng khong doi - —
vong ngoai cuc bd chu ky
c6 huéng khong ddi va vong trong chu ky dao dong
quay mot luong nho vong ngoai dao dong chu ky
c6 hudng khong ddi va vong trong cuc bd chu ky
quay mdt lugng 16n vong ngoai chu ky cuc bd
cd hudng khong ddi |\ong trong vavong|  chuky chu ky
quay cung véi vong trong | Ngoai quay clng cuc bd chu ky
chiéu hodc nguge
. Lo ..| chiu voi van toc hu k& b6
quay ciing voi vong ngodi| o ypac nhay chu ky cuc b

Qua sy phan tich cac dang tai trong trén, ngudi ta rat ra nguyén tic
deé chon lap ghép cho 6 1an nhu sau:
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e Vong chiu tai cuc bd va dao dong chi chiu tai & mdt phﬁn duong
lin nén duong lin mon khong déu. Do d6 nén chon lip ghép cé dé hé
cho vong d6 vé6i chi tiét may dé dudi tac dung cua sy va dap va rung
dong, vong lan co6 thé xé dich theo bé mit lip ghép. Nho d6 ma thay d6i
phan duong lan chiu tai, lam cho duong lin mon déu, nang cao tudi tho
cta 6.

e Vong chiu tai chu ky s& mon déu vi tai 1an luot tac dong 1én toan
bo dudng lan. Do d6 nén chon lip ghép ¢é d@é doéi cho vong d6 véi chi
tiét may dé loai trir kha ning truot ciia vong lan v6i bé mit 1ap ghép.

Bing 4.2: Cac mieén dung sai tiéu chudn cua truc va 16 ldp véi 6 lan

Truc LS
Cép Sai 1éch co ban
chinh
xac | Flo|h|js|@|k[m{n|p|r|{F|G|H|J|Q|KIM|N|P
Mién dung sai
3 h3 |js3
4 g4 |h4 | j4 k4 |m4 | n4 H4 | )4
5 g5(h51js5|(j5) [ kK5 |m5 |n5 H5|J5 K5 | M5
6 |f6|g6|h6|j6|((j6)|k6|m6|n6|p6|r6| |G6|H6|J6]|(I6)|K6|M6|N6|P6
7 r7 G7|H7|J7 [ (37) | K7 |M7 N7 |P7
8 h8 F8 H8
9 h9 H9

Chu thich: Han ché sir dung mién dung sai trong ngodc don.

Viée chon lap ghép cu thé tily thude vao diéu kién lam vige cta 6
lan s€ theo hudng dan trong bang 14 va 15, phu luc 3.
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4.1.3. P hé hwéng tAm trong 6 lin

Do ho hudng tdm trong 6 lan 1a d§ hd gitra con 1an va vong lan cta
0. Chinh nho né ma vong trong va vong ngoai 6 lan co6 thé chuyén dong
tuong doi véi nhau de dang.

Ngudi ta phan biét d6 hé hudng tdm cua 6 lan trong nhirng truong
hop sau:

1. P$ hé hwdng tim ban diu A

Do ho hudng tam ban diu A; 1a do ho huéng tam trong 6 lan khi
moi ché tao xong, chua lap ghép véi bd phan may khac.

A=D1 - (D2 + 2dc|) (41)
v6oi D1, Dy — duong kinh cua vong lan, dugce xac dinh nhu hinh 4.5

dci — duong kinh cta con lan.

Ay

Hinh 4.5: B¢ ho huong taim
ban dau cua o lan
D| Dy

Do ho hudng tim ban dau A; cua 6 lin dugc cho trong bang 16,
phu luc 3.

2. P§ hé hwéng tim lip ghép A,

Do hd hudng tam ldp ghép A, 1a d6 hd hudng tdm sau khi lap 6 lin
vao by phan may.

Khi ’lép 6 lan vao bd phan may khac, thuong mot trong hai vong
cua 0 s€ lap c6 do doi. Do doi d6 lam cho vong trong 16n ra hodc vong
ngoai bé di (tuy thude vao ki€u lap ciia moi vong) nghia 1a lam gidm do
hd hudng tim ban dau A; (hinh 4.6).

Néu vong ngoai lap c6 do doi: Ay = A; — AD; (4.2)

Néu vong trong lip c6 d6 doi: Ay = A; — AD, (4.3)
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Véi ADy, AD; - bién dang cta vong ngoai, vong trong do tac dong
cua do doi lap ghép.

bé 6 lan lam viéc duoc, nguoi ta yéu cau A, / 0, nghia la:

Az = Al - ADl /0= ADl < Al (44)
Az = Al - ADZ /0= ADZ < Al (45)
B
Ay
Hinh 4.6: 6 ho hedng tam A
lap ghép cua o lan - a -
|
o [ [N VOSSR | D,+AD,

~ Nhu vy, sau khi chon lap ghép cho 6 lan, phai kiém tra lai bat
dang thirc sau:

AD1max < Aq: truong hop vong ngoai lap c6 do doi
ADjmax < A1: truong hop vong trong lap c6 do doi

trong d6: AD1max = 0,75Nmax % [um] 4.7)

\ d
3

v6i Nimax — 40 doi 16n nhat cua kiéu 1ap [pum]
D3 — dudng kinh ngoai biéu kién cua vong trong [mm]
D, — dudng kinh trong biéu kién cua vong ngoai [mm]
Ds va D4 dugc xac dinh nhu sau:

D-d

Ds~d + (4.9)

Ds~D— DT_d (4.10)
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3. D¢ ho hwong tim lam viéc A;

D6 ho hudng tam lam viée Az 1a d6 hd hudng tdm cia 6 khi 6 dang
lam viéc. P§ hd nay mdt mat bi giam di do anh huong cua sy dan nd vi
nhiét ciia cac vong lan, mat khac dugc tang 1én do anh hudng cia sy bién
dang tai chd tiép xuc giita bi va dudng lin dudi tac dung cua tai trong, do
nhap nhoé bé mit bi mon.

Do hd hudng tam 1am viéc anh huong rét,lc')’n dén gi(f) bép lau cua 6,
boi vi d ho nay cang nho thi tai trong phan bo cang dong déu trén mot
s0 16n vién bi. B¢ dat dugc dd ho hudng tam lam vi¢c nhd, ngudi ta cho
phép d0 ho hudng tam lap ghép c6 thé chuyén thanh do doi (A, < 0)
nhung khong dugce 16n qué; nghia 1a cho phép:
4.1.4.Ghi ky hiéu lip ghép 6 lin trén ban vé

Vi cac kich thude co ban D va d cta 6 lan ludn ludn 13 nhitng tryc
va 10 co ban nén trén ban veé lap khong can ghi mién dung sai cua cac
duong kinh nay cua 6 1dn ma chi ghi mién dung sai cua kich thuéce truc
lap v6i vong trong va cua 10 trén than hop lap véi vong ngoai (hinh 4.7).

Khi @0, ky hiéu lap ghép 6 lin gdm:

+ Kich thuéc danh nghia.

+ Mién dung sai cua chi tiét lap véi 6 lan.

Hinh 4.7: Ghi ky hiéu _ —
lip ghép 6 lan of = \___.
gl 2

Vi du: Chon lap ghép cho mdi ghép 6 lan véi truc va vo hop vai
nhitng thong so sau:

Ky hiéu 6 ldn 6314, cap chinh xac 0, tai trong khong d6i vé hudng,
vong trong quay, ché do 1am vi¢c binh thuong.
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Giai

Bude 1: Chon lap ghép cho cac vong lan cua 6.

Theo s hiéu 6 6314, tra bang 12, phu luc 3 duoc cac kich thudc co
béan cta 6 1a: d = ®70mm; D = ®150mm; B = 35mm:; r = 3,5mm; r; = 2mm.

Véi diéu kién tai trong khong d6i vé huéng, vong trong quay thi
vong trong chiu tai chu ky, vong ngoai diing yén s€ chiu tai cuc bo.

Theo bang 14, phu luc 3 véi diéu kién: vong trong chiu tai chu ky,
loai 6 bi d& chin c6 cip chinh xac 0, duong kinh lép’ ghép d = ®70mm, ché
d6 lam viéc binh thuong, chon lap ghép k6 cho mdi ghép vong trong vai
truc.

~ Theo bang 15, phy lyc 3 voi djéu kién: vong ngoai chiu tdi cuc by,
che d6 1am viéc binh thudng, chon ldp ghép G7 cho moi ghép vong ngoai
voi 10.
Buée 2: Kiém tra ¢6 ho hudng tim trong 6 lan.
At +Agmin  38+14
2 2
Vi vong trong chiu tai chu ky va lap c6 do doi nén phai kiém tra bét
déng thirc: ADomax < Aq

Tra bang 16, phu luc 3 c6 A; =

=26um

V(’)’l ADZmaX = 0,75Nmax 1
D3
trong d6: D3 ~d + D-d _ 704+ 159=70 _ gomm

Nmax = €Srye — Elg = (+21) — (—15) = 36um (tra Els theo bang 13).
(Vi dirye = D70K6 NN €Syrye = +21pum)
= AD2max = 0,75 x 36 x (70/90) = 21um < A,

Két luan: cac lip ghép trén thoa man yéu cau lam viéc.

4.2. DUNG SAI VA LAP GHEP MOI GHEP THEN VA THEN HOA
4.2.1.Dung sai va lip ghép mdi ghép then

1. Khai niém

Then 1a mét chi tiét phy trong mdi ghép hinh try tron, ding dé cb

dinh theo chiéu quay giita truc va nhing chi tiét lip trén truc nhu banh
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rang, banh dai, tay quay... dam bao truyén moment xoin yéu cau hoic
dinh hudng khi chi tiét di chuyén tinh tién trén truc.

L () )

Hinh 4.8: Moi ghép then bang

Tuy theo yéu cau lam viéc, then ¢6 hinh dang va kich thude khac
nhau: then bang, then ban nguyét, then vat, then ma sat ... Trong san xuat,
thuong gap nhat 1a then bang nén ¢ day chi de cap dén moi ghép then bang.

Xét mot moi ghép then nhu hinh 4.8, ngoai kich thude D (d) 1a kich
thudc lap ghép gitra truc va 19, cac kich thudc ciia moi ghép then la:

e Db: bé rong cta then va rinh then.

e t;: chiéu siu ranh then trén truc.

to: chiéu sau ranh then trén bac.

h: chiéu cao then.

I: chiéu dai ranh then trén tryc.
e L: chiéu dai ranh then trén bac.

Cac kich thudc co ban cua then va ranh then cho trong bang 17,
phu luc 4.

2. Chon lip ghép

Then thuong dugc lap c¢6 dinh trén truc (Iip ghép trung gian) va lap
dong vai bac (lap ghép co do ho) theo kich thude lap ghep b. B ho gitra
then va bac c6 tac dung dé bac co thé dich chuyén tinh tién trén truc va
dé bu trir sai sd vi tri gitra ranh then trén truc va trén bac. Mién dung sai
va kiéu lip cua cac yéu tb kich thude trong mdi ghép then duge chon nhu
d6i voi bé mat tron, trong d6 1ap ghép bé rong b giita then véi ranh then
trén tryc va gitra then véi ranh then trén 16 duoc chon theo hé théng truc.
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TCVN 2261-1977 qui dinh 3 kiéu ldp ghép cho mdi ghép then ddi
v61 kich thudc b nhu hinh 4.9

Kiéu I Kiéu II Kiéu 111

% D10’ /

Js9 Js9 —

;= | s

\ \ \

h9 h9 / h9
N9 N9

D10

H9

/
P9

Hinh 4.9: Chon ldp ghép cho méi ghép then bdng
e Kiéu I: dung cho mbi ghép c6 dinh trong san xuat don chiéc.
e Kiéu Il: ding cho mbi ghép cd dinh trong san xuat hang loat.

e Kiéu III: dung trong trudng hop chi tiét can co chuyén dong tinh
tién trén truc.

Chu thich: [_] Mién dung sai ciia bé rng then.
Mién dung sai ciia bé réng ranh then trén bac.
RS Mién dung sai ciia bé réng ranh then trén truc.
* Mién dung sai ding cho ldp ghép then dai (1> 2d).

Véi cac kich thuéc khac cua mdi ghép then, chon theo cac mién
dung sai sau:

e Chiéu cao then h: Chon mién dung sai h9 khi chiéu cao then h =
2 + 6 mm; h11 khi chiéu cao then h> 6 mm

e Chiéu dai then 1: Chon mién dung sai h14
e Chiéu dai ranh then trén truc L: Chon mién dung sai H15

e Dung sai chiéu siu ranh then trén truc t va trén 16 t; dugc chon
tiy theo chiéu cao then h: +0,2mm (khi h = 2 = 6mm), +0,2mm (khi h =
6 +18mm), +0,3mm (khi h = 18 + 50mm).
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4.2.2. Dung sai va lip ghép mdi ghép then hoa

1. Khdi ni¢m

Then hoa 13 hinh anh cta nhiéu then thudng nhung nhiing then nay
lién mot khoi ’V(')’i truc va phan bo dé~u trén mat try. Khi do, moi ghép chi
con hai chi tiét 1a tryc then hoa va 16 then hoa. M61 ghép then hoa dugc

sir dung rat rong rai trong nganh ché tao may vi n6 c6 cung cong dung
nhung lai ¢6 nhiéu wu diém hon so v6i mdi ghép then thudng:

e Truyén dugc cong sudt 16n hon so v6i mdi ghép then thuong
cung kich thuéc.

e (6 dd bén cao, chiu va dap va tai trong dong tdt hon.
Tuy thudce vao dang ring, méi ghép then hoa dugc chia ra:
+ Then hoa dang rang chir nhat
+ Then hoa dang rang than khai
+ Then hoa dang rang hinh thang
+ Then hoa dang rang tam giac

Trong nganh ché tao may hién nay, mdi ghép then hoa dang ring chir
nhat dugc dung pho bién nhat nén ¢ day chi gidi thigu loai nay (hinh 4.10)

Hinh 4.10: Cdc kich thuéc co ban ciia méi ghép then hoa

Cac kich thudc co ban ciia mbi ghép then hoa gdm:
+ Puong kinh ngoai D ctia 16 then hoa va truc then hoa.
+ Puong kinh trong d ctia 16 then hoa va truc then hoa.

+ Bé rong b cua 16 then hoa va tryc then hoa.
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Gia tri cac thong sb kich thude duoc cho trong bang 18, phu luc 4.

Tuy theo phuong phap dinh tam gitra hai chi tiét truc then hoa va }6
then hoa ma TCVN 2324-1978 qui dinh dung sai va kiu lap cho cac yeu
to kich thudc trén. C6 ba phuong phap dinh tdm (hinh 4.11):

+ Pinh tam theo dudng kinh ngoai D: hai yéu té kich thudc lap
ghép la D va b (hinh 4.11a).

+ Pinh tdm theo dudng kinh trong d: hai yéu t6 kich thudc 1ap ghép
la d va b (hinh 4.11b).

+ Dinh tdm theo mat bén cua then b: chi mot yéu td kich thude lép
ghép la b (hinh 4.11c).

b
g A

Hinh 4.11: Cdc phwong phdp dinh tam méi ghép then hoa

2. Chon lip ghép

th t,iét then hoa xét toan bo 1a mot chi tiét phirc tap nhung riéng
tung yeu t6 thi duong kinh ngoai D va duong kinh trong d dugc coi nhu
bé mit tron, bé rong b dugc coi nhu then thuong. Do do, viéc thanh lap

cac mién dung sai va cac kiéu 1ap cho mdi ghép then hoa dya trén tiéu
chuén cua bé mat tron TCVN 2245-1991.

Mién dung sai ctia cac yéu td kich thuédc trong mdi ghép then hoa
duoc chon theo bang 4.3
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Bing 4.3: Mién dung sai ciia cdc yéu t6 kich thudc trong méi ghép then hoa

Dinh tdm theo duong kinh ngoai D

Mién dung sai D cta

Mién dung sai b cta

16 16
then truc then hoa then truc then hoa
hoa hoa
F8 (d9), e8, [f7] [f8, h7, hs,
H7 [f7], g6, h6, 6], n6 D9 d9, e8, f7, h8, js7
H8 h7 F10 €9, 7, h9
Js10 di0
Pinh tam theo duong kinh trong d
Mién dung sai d cta Mién dung sai b cta
16 16
then truc then hoa then truc then hoa
hoa hoa
F8 d8, f7, 18, h7, h8, h9, j.7
H6 g5, j<5 H8 h7, h8, (h9), js7
H7 | e8,[f7,[g6] h6,h7,j6,j7,n6 | D9 | d9,e8, f7, 18, f9, h8, h9, 7,
H8 e8, (e9) D10 do
F10 | d9,es, 7,18, [fd, h7, h8, h9,
J:10 di0

Dinh tdm theo mat bén cua then b

Mién dung sai bé rong ranh b cua 18

Mién dung sai chiéu day b trén truc then
then hoa hoa
F8 e8, f8,
D9 d9, e8|, [fe], 9, h8, h9, j;7, k7
D10 d10, (h10)
F10 ld9}, es, [fg], f9, h8, h9, j.7, k7
J:10 d9
Cha thich:

* Mién dung sai ¢d [_] la mién dung sai cho lap ghép wu tién.
* Han ché sir dung mién dung sai trong ddu ().

* Cho phép két hop bt ky mét mién dung sai ciia 6 then hoa va truc then hoa
theo hang ngang twong wng dé tao ra kiéu lap cho mot yéu to kich thuoc.

, H12 H11
* Voi duwong kinh khong dinh tam, chon lap ghép sau: —]1 choD;——chod.

all



C6 thé chon lip ghép theo kinh nghiém trong bang 4.4.
Bing 4.4: Cdc ldp ghép thuwong diing cho méi ghép then hoa

biéu kién lam viéc

véy | Voi mdi ghep
t6 1ép kl}éng co chuy?p
ghép dgng tuong doi,
tai trong va dap
16m, it théo lap

Vé6i mdi ghép khong
c6 chuyén dong
twong d6i, tai trong
diéu hoa, hay thao lip

Véi mbi ghép co di
truot gilta bac va
truc then hoa

- H7 F8 H7 F8 H7 (H7) F8

’ né ' j.7 6 7 f7 \ g6 )" f7

i H7 H8 H7 H8 (H?jH? F8

’ n6 ' j.7 j6  h8 f7 ) g6 ' f7
V&i mdi ghép khong cé

b 01 I’TIOIg cp ong (’:O e F_8 D_9
chuyén dong twong doi —7 f8 ) f9

S

Cha thich: Han ché sir dung cdc kiéu lap trong dau ()
3. Ghi ky hiéu dung sai lip ghép mdi ghép then hoa
Ky hiéu gom co:

e Chit céi (d, D, b): biéu thi cho bé mit dinh tam.

e Sbring Z cua then hoa, gia tri duong kinh trong d, gia tri duong
kinh ngoai D va bé rong b theo thu ty do.

e Ky hiéu mién dung sai hodc lip ghép ciia yéu té kich thudc nao
duoc ghi ngay sau gia tri kich thude cua yéu to do.

Ghi chl: Cho phép khong chi dan dung sai hodc kiéu lip cua
duong kinh khong dinh tam trong ky hi¢u.

Vi du: Trén ban v& lip ghi D — 8 x 52 x 58':—77 X 10% c6 nghia la

mdi ghép then hoa:
e Dinh tam theo duong kinh ngoai D.
e SothenZ=38.
e Duong kinh trong d = ®52 mm.
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e Duong kinh ngoai D = ®58 mm.

e Lip ghép cua dudng kinh ngoai D 1 % trong d6 H7 1a mién

dung sai duong kinh ngoai D cua 15 then hoa va f7 1a mién dung sai
duong kinh ngoai D cua truc then hoa.

e Bérong then b= 10 mm.

e Lip ghép cua bé rong b 1a g, trong d6 F8 1a mién dung sai bé

rong ranh cua 15 then hoa va f7 1a mién dung sai bé day ring trén truc
then hoa.

Ttr vi du trén, cac ky hiéu ghi trén ban v& chi tiét nhu sau:
— Vi bac then hoa: D — 8 x 52 x 58 H7 x 10 F8
— Vi truc then hoa: D — 8 x 52 x 58 f7 x 10 f7

4.3. DUNG SAI VA LAP GHEP MOI GHEP REN
4.3.1. Khai niém

Mdi ghép ren dugc sir dung rat nhidu trong cac may va cac dung
cu. Ren duogc tao thanh do mot duong bao chuyén dong xoan vit trén mat
tru hay mat con.

1. Phén logi

— Theo mit co s& clia dudng xoan vit:

e Ren tru: duong x04n vit ndm trén mit co s 1a mat tru.
e Ren con: duong X04n vit ndm trén mit co s& 1a mét con.
— Theo chiéu cta duong xodn vit:

e Ren phai: khi duong bao chuyén dong theo chiéu kim dong ho
va rd1 xa ngudi quan sat.

e Ren trai: khi duong bao chuyén dong theo chiéu nguoc chiéu
kim dong ho va rd1 xa ngudi quan sat.

— Theo su bo tri cua bé mat ren:
e Ren ngoai: ren dugc bo tri trén mat ngoai.

e Ren trong: ren duoc b tri trén mat trong.
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— Theo s6 dau mdi cua duong xoan vit: ren 1 dau moi, ren 2 dau
moi, ..., ren nhiéu dau moi.
— Theo bién dang ren: ren tam giac, ren vuong, ren hinh thang, ren
tron, ren rang cua. ..
— Theo cong dung:
e Ren gilr chat: de git ¢o dinh céc chi tiét vdi nhau, chu yeu la
ren tam giac
e Ren dac biét: dé truyén dong, bién doéi chuyén dong hodc deé
lam kin, gdm cac loai ren vuong, ren thang, ren con ...
2. Cdc thong so co bdn ciia ren

Bé mit cua chi tiét ren 12 bé mat phuc tap, duoc tao thanh do nhiéu
yéu t6 kich thudc va nhimg yéu t6 d6 déu anh huong dén tinh dbi 1an cia
ren. Ren tam gidc hé mét 1a loai dugc sir dung rong rai nhét nén & day chi
gidi thi¢u loai nay.

Céc thong so kich thudc co ban cua ren tam gidc gom:

DPAI OC
AL £ T
) \\‘v
gl ~ N
© ! Puong tam ren
__________________ N T A

Hinh 4.12: Cdc théng sé kich thudéc co ban cia ren tam gidc

— Buong kinh ngodi cua ren D (d): 1a duong kinh cua mot hinh try, c6
duong tam trung voi duong tam ren, bao 1ay dinh cta ren ngoai va day cua
ren trong. Puong kinh nay dugc chon la duong kinh danh nghia cta ren.

— Puong kinh trong cua ren D; (d1): 1a duong kinh cua mot hinh
try, c6 duong tdm trung véi dudong tdm ren, bao lay ddy cua ren ngoai va
dinh cua ren trong.
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— Puong kinh trung binh cua ren D; (dz) 1a duong kinh ciia mét hinh
try, c6 duong tam trung voi dudng tdm ren va bé mat ciia no cat cac vong
ren sao cho chiéu rdng cua than ren va chi€u rong cia ranh bang nhau.

— Buéce ren P 1a khoang cach gitta hai canh ren song song ké& nhau
do theo phuong truc ren.

— Goc profin ren a:1a gdc tao thanh giira hai canh k& nhau cua ren
do trong mat phing qua truc ren. D4i v6i ren ddi xtmg, thudng dung khai
niém ntra goc profin ren o/2. B 1a goc tao thanh gitra mot canh ren va
mot dudng thing goc ha tir dinh 1y thuyét cia ren xudng truc ren do trong
mit phang qua truc ren.

— Chiéu cao Iy thuyét ciia ren H 1a khoang cach tir dinh dén ddy cta
tam gidc do cac canh ren kéo dai tao thanh.

— Chiéu cao lam viéc cia ren Hy 1a khoang tiép xuc 16n nhat & mot
phia ctia cac canh ren ngoai va ren trong do theo phuong thang goc véi
truc ren.

— Géc ndng ciia ren B 13 goc tao thanh boi tiép tuyén cua duong
xo0dn Oc va mat phang thang goc vai truc ren.

P
top =

nd 2

(4.12)

4.3.2.Dung sai ren

1. Anh hwéng sai sé ciia cdc yéu to kich thwéc dén tinh lip lin
clia ren

Ren 1a mot chi tiét phic tap, c6 nhiéu thong s6 co ban anh hudng
dén tinh do6i lan cua ren: duong kinh ngoai, duong kinh trong, dudng
kinh trung binh, budc ren va géc profin ren.

— Déi voi duong kinh ngodi va trong: Trong mdi ghép ren, duong
kinh ngoai va trong coi nhu khong tham gia lip ghép vi & d6 ludn ludn co
d6 ho. Tuy nhién dé d& phong hién twong chén ép kim loai, tiéu chuan
qui dinh tai hai duong kinh d6 khong dugc c6 do doi, nghia la:

D/dvaD;/d (4.13)

— Dbi véi duong kinh trung binh: Sai s6 duong kinh trung binh
xuét hién va anh huong dén tinh d6i 13n nhu bé mat tru tron. Do do, trong
dung sai cua duong kinh nay cting phai chira mét luong bu do anh hudng
sai sO khi gia cong ban than duong kinh nay.
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Sai s6 cta budc ren va goc profin ren déu co anh huong dén tinh
d6i 13n cua ren nhung tiéu chuan chi qui dinh dung sai cho duong kinh
trung binh ma khéng qui dinh dung sai riéng cho timg yéu td budc ren va
goc profin ren. Mic dau cac kich thude dudng kinh cia buldong va dai ¢
bé_ng nhau nhung néu co sai s6 vé budc va goc profin ren thi ciing khong
thé 13p vao nhau dugc. Mudn 1ip duge phai bdi thudng cho cac sai sb d6
bang cach giam duong kinh trung binh cua buldng d, hodc ting dudng
Kinh trung binh cta dai bc D, mot luong 1a (fP + fo) voi:

* fP — lugng bu hudng kinh cho sai s§ vé budce (um).
fP = AP, cotga/2 (4.14)
trong d6 AP, (um) 12 sai s6 tich luy n budc trong khoang chiéu dai
an khop.
* fo, — luong bu hudng kinh cho sai s6 vé goc profin (um).
2H,.AZ
2

2T g3, 09820 \ @ (4.15)

fo=— . A10° = =
sinae  360x60 sina 2

trong do: A% (phit) — sai s6 nira goc profin ren a/2.

H1 — chiéu cao 1am viéc cua ren (mm).

D6i vé6i ren hé mét tiéu chuan c6 o = 60° H; = 0,54P = fP =
1,732AP, va fo. = 0,36P.A

N6i mot cach khic, anh hudng cia sai s vé bude va goc profin
duong nhu da lam tang d; hoac giam D, mot luong (fP + fa). Pé dic
trung cho su thay doi cua duong kinh trung binh buldng va dai 6c do anh
huong cua sai s0 vé budc va goc profin, nguoi ta dwa ra khai niém
"dwong kinh trung binh biéu kién" duogc tinh bang cong thirc sau:

dy' = dom + (fP + fa) va Dy’ = Doy — (fP + far) (4.16)

V01 dath, Dot — duong kinh trung binh thyc do dugc trén bulong va

dai oc.

Nhu vay, chi tiét ren mubén dam bao tinh lap 1an thi khong nhirng

duong kinh trung binh ma ca dudng kinh trung binh biéu kién phai nam
trong pham vi dung sai cho phép, nghia la:

d2min < d2th < dz' < d2max (4-17)
D2min < DZ' < D2th < D2max (4-18)
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2. Dung sai va cap chinh xdc cuia ren

Tiéu chuan TCVN2249-1993 va TCVN2250-1993 qui dinh dung
sai duong kinh trung binh ky hi¢u la b (bang 19, phu luc 5). D6 la dung
sai qui dinh cho duong kinh trung binh biéu kién, gdm ba thanh phan va
duogc tinh theo cong thire sau:

b=Td, + fP + fa. hoac b = Tp, + fP + fa. (4.19)
Trong do:
Td; (TD,) — dung sai ctia ban than duong kinh trung binh.
fP — dung sai cho luong bu hudng kinh cua sai sé vé budc.
fo — dung sai cho lugng bu hudng kinh cua sai sé vé goc.

Dbi voi duong kinh ngoai va trong, dé dam bao khe ho lép ghép thi
hai kich thudc nay khong dugce vuot qua gia tri danh nghia vé phia lon
hon d6i v6i buldng va vé phia nho hon ddi véi dai 6¢c. Pidu d6 co nghia
1a sai léch gidi han trén cua céac kich thudce d, d; cia bulong phai nhé hon
hay bang 0 va sai léch gidi han dudi cua cac kich thudc D, D; cua dai oc
phai 16n hon hay bang 0 (es <0, EI/ 0).

Mait khac, duong kinh ngoai ctia bulon d va dudong kinh trong cua
dai 6¢ Dy c6 anh hudng dén chiéu cao lam viéc ti thiéu cua ren (Hinim)
nén can phai qui dinh thém sai léch con lai cho hai kich thudc nay nghia
la phai qui dinh dung sai cho né. Tuy nhién viéc qui dinh dung sai nay
phai tinh dén su nd ren do bién dang déo kim loai khi tao thanh ren va sai
s6 ché tao phoi (1a sai sO gia cong duong kinh phoi buléng va duong kinh
16 dai 6c). Vi thé dung sai cua chung khong qui dinh qua be dé co thé bdi
thuong cho sy nd ren va sai s6 ché tao phoi.

~ Trén co so do, ticu chuan qui dinh g:ap chinh xac cua ren tir cap 1
dén cap 9 theo thir tw d6 chinh xac giam dan. Trong do, lay cap chinh xac
6 lam co ban, dung cho ren c¢6 do chinh xac trung binh Vé’ chiéu dai van
ren binh thuong. Gia tri dung sai cuia cac duong kinh & cap chinh xéac 6
dugc xac dinh theo cong thurc sau:

* V61 duong kinh trung binh:
sz(e) = 90.|:)0’4.do’1 va TD2(6) = 1,32 sz(s) (420)
* Vi duong kinh ngoai d:

Tde = 1803/P? —% (4.21)
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* V61 duong kinh trong Ds:
TDy () = 433 — 190P** khi P < 1mm (4.22a)
TDae) = 230P% khi P /1mm (4.22b)
trong d6 P va d tinh bang mm, T tinh bang pm.

. Dung sai cua dy, Dy, d,’ D; & cac cép chinh xac con lai duoc xac dinh
bang cach nhan dung sai cap chinh xdc 6 voi cac hé s6 dudi day va lam
tron theo day s6 R,10 (c6 cong bdi q = 1,25).

Cap chinh x4c | 3 4 5 6 7 8 9

Hé sb 05 | 0,63 | 0,8 1 1,25 | 1,6 2

Dé xac dinh vi tri ciia dung sai, tiéu chuan ciing qui dinh nhiing
"sai léch co ban" tuong tu nhu ddi véi bé mat tron. Sai 1éch co ban duge
ky hiéu bang nhitng mau tu La tinh, chit thuong dung cho buldng va chir
hoa dung cho dai dc, tuy nhién cong thirc tinh sai 1éch c6 khac. Vi du: h,
g, e,d,j, m, ... ding cho buléng va H, G, ... ding cho dai bc.

Riéng d6i véi kich thu6e duong kinh trong cia buléng d; va duong
kinh ngoa1 ctia dai 6¢c D thi khong can qu1 dinh dung sai ma chi can
khéng ché mot gidi han 1a gi6i han trén d6i v6i di (es < 0) va gidi han
dudi d6i véi D (EI/ 0) dé dam bao khe ho ¢ cac duong kinh nay. Gidi
han con lai khong bt budc. Muc dich cua viéc qui dinh nay nham tang
thoi gian phuc vu cta dung cu cit ren nhu tard, ban ren va cho phép do
mon cua cac dung cu nay tang 1én.

Nhu vay, mién’ dung sai cua cac kich thude duong kinh ren dugce ky
hiéu b1 mot con s6 chi cap chinh xac va chit cai chi sai 1éch co ban. Vi
du: 5H, 6G, 8h, 3m, ...
4.3.3.Lip ghép ren

Dé dap tng nhimng yéu cau st dung khac nhau, lip ghép ren clng
dugc chia 1am 3 nhém: lap ghép co do ho, lap ghép trung gian va lip
ghép c6 do6 doi.

1. Lap ghép c6 dé hé (TCVN 1917-1993)
Lip ghép c6 do hd duge ding trong cac trudng hop sau:

- Méi ghép ren lam viéc ¢ nhi¢t do cao. Khe ho trong lap ghép dé
boi thuong cho bién dang nhiét ctia ren va dam bao khi thao khong bi pha
hong ren.
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— M&i ghép ren can c6 chuyén dong twong dbi.

— Pam bao théo lip nhanh va d& dang ngay ca khi c6 16p ri, 16p ban
hoac khi can ma bé mat ren.

d(D)

dz(Do)

Préfin danh nghia
cua ren

Hinh 4.13: Lap ghép c6 dé hé ciia moi ghép ren

Trong lap ghép c6 d6 hé, ky hiéu mién dung sai clia ren nhu sau:

* Pbi voi ren buldng: ghi ky hi¢u mién dung sai ctia duong kinh
trung binh dz truée, sau d6 den mien dung sai duong kinh ngoai d.
Truong hop hai mién dung sai nay giong nhau, chi ghi ky hiéu chung

khong lap lai.

* Pdi v6i ren dai 6c: ghi ky hiéu mién dung sai ciia duong kinh
trung binh D, truéc, sau d6 deén mien dung sai duong kinh trong Ds.
Cing nhu trén, truong hop hai mién dung sai nay giong nhau, chi ghi ky

hiéu chung.

Vi du: 7h6h; 4h; 69 hay 5H6H; 6H; 7G (Sai 1éch gi¢i han kich
thude ren buléng va dai oc cho trong bang 20, 21 phu lyc 5).

Bing 4.5: Cap chinh xdc va sai léch co ban cia ren trong ldp ¢6 dé ho

Dang ren Puong kinh ren Cép chinh xac Sai 1éch co ban
R d 4,6,8 d,efgnh
Ren buldong
d, 3,4,5,6,7,8,9 d,e, f,g,h
, D, 4,5,6,7,8,9 E,F,.GH
Ren dai 6c
D; 4,5,6,7,8 E,F,G H
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Ch thich: Cho phép str dung mién dung sai phdi hop cap chinh xac
khac nhau cho dudng kinh trung binh va duong kinh dinh ren (duong
kinh ngoai cua bulong hay duong kinh trong cua dai 6¢). Vi du: mién
dung sai cho buldng 4h6h; 8g6g hay cho dai 6¢c 7H6H.

Bing 4.6: Chon mién dung sai va kiéu ldp cho méi ghép ren c6 dd ho

Mién dung sai ctia ren bulong

Loai chinh Chiéu dai van ren
Xac S N L
Chinh xéc (3h4h) 4g | 4h (5h4h)
Trung binh | 5g6g | (5h6h) | 6d | 6e | 6f | 6g | 6h |(7e6e)| 7g6g |(7h6h)
Tho 8g |(8h)* (9989)
Mién dung sai ciia ren dai oc
Loai chinh Chiéu dai van ren
Xac S N L
Chinh xac 4H 4H5H 5H 6H
Trung binh | (5G) | 5H 6G 6H (7G) 7H
Tho 7G 7H (8G) 8H
Cha thich:

* Uu tién sur dung mién dung sai trong 1 va han ché sir dung mién
dung sai trong dau ()

* Mién dung sai ¢é danh ddu * chi dung cho ren c6 budc P < 0,8mm
(voi ren co budc P > 0,8mm st dung mién dung sai 8h6h).

* Cho phép phéi hop bat ky cic mién dung sai ren cua bulong va dai oc
twong g da qui dinh trong bang dé tao ra kiéu ldp c6 do ho.

* Chiéu dai van ren [ dwoc chia lam ba nhém:

+ Nhom S (ngdn): | <2,24P.d °2
+ Nhom N (trung binh):  2,24P.d ** <1 <6,7P.d %?
+ Nhém L (dai): | >6,7P.d

2. Ldp trung gian (TCVN 2249-1993)

Lip ghép trung gian dugc dung cho nhiing mdi ghép ren ¢ dinh
gilta vit cay bang thép véi 16 ren bang thép, gang, hop kim nhom, hop
kim manhé ¢ duong kinh tir 5 dén 45mm véi chiéu dai van ren theo qui
dinh sau:
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Ld ren bang thép: l=(1+1,25)d
Ld ren bang gang: I=(1,25+1,5)d
L3 ren bang hop kim nhém, hop kim manhé: 1= (1,5 = 2)d

Td -
2
S
“l= LTD1
= . " 2
/| Profin danh nghia r
-c k
cta ren

dy(Dy)

Hinh 4.14: Lap ghép trung gian ciia moi ghép ren

Su phén bd mién dung sai ctia ren buléng va dai dc theo hinh 4.14 va
cac mién dung sai tiéu chuan ctia cac duong kinh ciia ren bulong va dai
bc trong lap ghép trung gian theo hinh 4.15.

PAI OC
6g

AH SH

3H

: 4ik
P I 77

6H
s

Hinh 4.15: Mién dung sai ciia ren cho ldp ghép trung gian

BULONG

Sai 1éch giéi han kich thudc ren buldng va dai ¢ trong lip ghép
trung gian cho trong bang 22, 23 phu luc 5.
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Bing 4.7: Chon mién dung sai va kiéu ldp cho méi ghép ren trung gian

Puong Mién dung sai ren ,
kinh danh | Vat liéu 16 ren A i Lip ghép
nghia Bulong | Dai oc
, 4jk | 4H6H | 4H6H 3H6H
Thép —
2m | 3H6H 4k 2m
5+16 .
Gang, hop kim | 4jx | 5H6H | 5HBH  3HEH
oo 4k am
va hop kim manhé 2m 3H6H J
, 4 4H6H | 4H6H 3H6H
Thép —
2m 3H6H 4] 2m
18 + 30 .
Gang, hopkim | 4; | 5HEH | S5HEH . 3H6H
oo T4 am
va hop kim manhé 2m 3H6H ]
, _ 5H6H
33 +45 Céc loai 4jh 5H6H W

Ch thich: Mién dung sai dwong kinh ngodi d ciia ren bulong khéng can

ghi trong ky Aiéu.

3. Lép ghép cé dp déi (TCVN 2250-1993)

Lap ghép c¢6 d¢ doi duge dung cho nhing mbi ghép ren cb dinh
gilta vit cay bang thép véi 15 ren trén than méay bang thép, gang, hop kim
bén cao, hop kim titan, hop kim nhom, hgp kim manhé c¢6 duong kinh tir
5 dén 45mm v6i chiéu dai vin ren nhu lap ghép trung gian.

AN .
Td PAI OC
2
D, Td,
;_ _.Z / — =g -o---2
&) N
S BULONG
@:, Profin danh nghia
O cuaren

> dy(D1)

Hinh 4.16: Lap ghép cé dé déi ciia moi ghép ren
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6e BC PAI OC
o
2H
v/
2r
3n 3 5C
5sp  4C “
BULONG

Hinh 4.17: Mién dung sai ciia ren cho ldp ghép ¢6 do déi

Bing 4.8: Chon mién dung sai va kiéu lap cho moi ghép ren cé dg doi

Mién dung sai ren Lap ghép biéu
Vat liéu 16 Dai bc kién
ren Bulong P<125 | P>125 |phucta
P<1,25 | P>1,25 lap rap
Gang va 2H5D | 2H
hop kim 2r 2H5D | 2H5C > 5C ]
nhém 2r 2r
Gang, hop
Kim nhom 2H5D(2) | 2H5C(2) | chia 2
va hop 3p(2) |2H5D(2) | 2H5C(2 ,
manhé
Thép, hop
kim bén 2H4D(3) | 2HAC@) | chia3
cao va 3n(3) |2H4D(3) | 2H4C(3 ,
titan
Chu thich:

* Mién dung sai dwong kinh ngodi d ciia ren buldng khong can ghi
trong ky hiéu.

- *Chir s6 ghi trong ddu ngodic chi s6 nhém dwoc phan khi tién hanh
lap ghép bulong va dai oc theo phwong phdp doi lan khong hoan toan.
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Sai léch giéi han kich thudc ren buldng va dai ¢ trong 1ap ghép c6
d6 doi cho trong bang 24, 25 va 26 phu luc 5.

Sau khi gia cong xong, céc chi tiét buléng va dai 6¢ dugc tién hanh
phan nhom theo dudng kinh trung binh thyc tai phan giira cta chiéu dai
ren va lap ghép cac chi tiét v6i nhau theo cac nhom twong tmg. S6 di phai
tlen hanh lip ghép theo nhom nhu vay vi trong lip ghép c6 do doi yéu
cau dung sai cua d6 doi phai nho, nghia 1a d6 doi lon nhat khong duogc
qué 16n c6 thé pha hong ren ctia cac chi tiét 1ap ghép va do doi nho nhat
khong duoc qua nho anh huéng dén tinh tr hdm cua ren. Mit khac, dung
sai cia do doi phu thudc vao dung sai cua cac chi tiét thanh phan. Néu
qui dinh dung sai ctia cac chi tiét thanh phan nho s& gay nhiéu kho khin
trong viéc ché tao. Vi vay tiéu chuén qui dinh dung sai cta cac chi tiét
thanh phan du 16n dé tao thuan loi cho viéc ché tao nhung phai tién hanh
lap theo nhom dé dam bao gid tri do doi twong ddi dong déu cua ca loat
moi ghép ren.

4.3.4.Ky hi€¢u ren
Ky hiéu ren gom céc yéu tb ghi theo thir ty sau:

* Dang profin ren:

Vi ren tam giac hé mét - ky hiéu bang chir M
ren hinh thang : " " Tr
ren tron : " " Rd
ren vuéng : " " S
ren Whitworth : " " W
ren cén : " " MK

* Kich thudc danh nghia cua ren (do ciing chinh la duong kinh
ngoai cua ren).

* Budc ren: cung mot kich thude danh nghia cua ren, co thé ¢co
nhiéu gia trj budc khac nhau. Néu budc 16n thi khong can ghi, chi ghi 601
v6i ren budc nho. Dbi voi ren nhidu dau mbi, phal ghi tri s6 budc xoin
va dé trong ngodc don chit "P" cing vdi tri s6 budc ren. Vi du: M24 x
3(P1).

* Chiéu xodn cia ren: voi ren trai, ghi thém trong ky hiéu chit
"LH". Ren phai, khong can ghi.

* Ky hiéu mién dung sai (trén ban vé& chi tiét) hay kiéu lap ciia ren
(trén ban v¢ lap).
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Vi du; Vi ban vé chi tiét

Vi ban vé lap

M12 — 6g
M20 x 1 LH — 6H

Tr40 x 12 (P6) LH — 2H5C
Rd32 LH

M12 — 6H/6g

M20 x 1 LH — 4H5H/4h

Tr40 x 12 (P6) LH — 4HBH/4]
M10 x 0,75 — 2H5D(2)/3p(2)
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CAU HOI ON TAP

CAc kich thude cia 6 lan dugc ché tao dat tinh doi lan hodn toan 1a
Cdc kich thide ciia 6 lan dwoe ché tao dat tinh doi lan bé phdn la

TCVN 148084 qui dinh mirc chinh xdc ciia 6 lan co:

a. 5 cap va duoc ky hiéu 13 0, 6, 5, 4, 2.

b. 5 cip va duoc ky hiéu1a 0, 1, 2, 3, 4.

c. 6cap vaduockyhiéula 0,6, 5, 4, 3, 2.

d. 6 cap vaduockyhiéulao,1,2,3, 4, 5.

O lan véi ky hiéu 6303 cho biét cdc théng sé sau

Mién dung sai dwong kinh ngodi D va dwong kinh trong d ciia 6 lan:
a. Déu phan bd vé phia duong so véi vi tri kich thudc danh nghia.
b. Péu phan bd vé phia am so véi vi tri kich thuéc danh nghia.

c. Mién dung sai cia D phan b0 vé phia duong, con cua d vé phia
am so voi vi tri kich thude danh nghia.

d. Mién dung sai cua D phan bo vé phia am, con ctia d vé phia
duong so v61 vi tri kich thude danh nghia.

Khi 6 lan chiu tac dung ciia mot luc hiuong tam cé dinh, vong ngodi
dimg yén, vong trong quay; nén chon ldp ghép giita cdc vong ciia 6
lan véi chi tiét may nhie sau:

a. Lap ghép co do ho cho vong ngoai va lap ghép c6 do doi cho
vong trong.

b. Lap ghép co6 d6 doi cho vong ngoai va lap ghép c6 do hé cho
vong trong.

c. Lap ghép co do hé cho ca hai vong.

d. Lip ghép co do déi cho ca hai vong.

Khi 6 lan chiu téc dung cua mot lyc huong tam c6 dinh B, va luc
huweéng tam quay Py, voi |P,| < |P,| thi:

a. Vong dung yén c6 dang tai cuc bg, vong quay c6 dang tai dao dong.

b. Vong dung yén c6 dang tai chu ky, vong quay cé dang tai cuc bo.



10.

11.

c. Vong ding yén c6 dang tai dao dong, vong quay c6 dang tai cuc bo.
d. Vong ding yén c6 dang tai dao dong, vong quay c6 dang tai chu ky.
Véi 6 lan chiu tdc dung lwc huwong tam co
dinh Eg nhi hinh vé, ¢6 thé chon ldp ghép
gitta vong trong voi chi tiét truc la:

a. @50k6 c. @5096

b. @50n6 d. @50m6

Trong moi ghép then bang, ldp ghép bé réng b:

a. Gitra then voi truc dugc chon theo hé i
thong truc, gitra then vdi bac dugce chon theo hé thong 10.

b. Gitra then véi truc dugc chon theo hé théng 16, gitra then véi bac
duoc chon theo hé thong truc.

c. Gira then véi truc va gitra then voi bac déu dugc chon theo hé
thong truc.

d. Gifra then v6i truc va gitra then véi bac déu duogc chon theo hé
thong 10.

Chon kleu ldp bé réng b cho moi ghép then bang trong truong hop
bac can di chuyén tinh tién doc truc:

a. Then vdi truc: @, then vai bac: %

p9
b. Then v6i truc: M, then véi bac: P_9
h9 h9

. P . H
c¢. Then voi truc: h—:,then v6i bac: —9

d. Then vdi truc: P—g,then vGi bac: D_lO
h9 h9

Chon kiéu lap bé réng b cho moz ghép then bang trong truong hop
truc va chi tiét ldp trén truc cé dinh nhau trong qud trinh lam viéc:

a. Then voi truc: E,then Vo1 bac: M
h9 h9

. Js9 . P9
b. Then voi truc: =57 then véi bac: —.
h9 h9
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c. Then voi truc: P9 , then véi bac: ﬂ
h9 d1o

d. Then voi truc: H—:, then v&i bac: o

D10

12. Phuong phdp dinh tam cua méi ghép then hoa trong cdc so do dudi
day lan lwot la:

a. theo b, theo d va theo D.
b. theo d, theo b va theo D.

Hinh 1

c. theo b, theo D

va theo d.

d. theo d, theo D va theo b.

b b
y %

i / |

| P ~. . .
~oid D >~ 0d”

: [

/A ///
Hinh 2 Hinh 3

13. Chon cach ghi ky hiéu ciia moi ghép then hoa trén bdn vé lap c6
D = ¢65mm, d= @56mm, b = 10mm, Z =8, dinh tam theo d, yéu cau
co chuyen dong tinh tién gitta bac va truc then hoa:

a. D-8x56H7/n6x65x10H8js7.
b. D-8x56H7/g6x65x10F8/f7.
c. 0-8X56H7/n6X65X10H8/js7.
d. d-8x56H7/g6x65x10D9/hQ.

14. Chon ldp ghép cho méi ghép then hoa c6 cdc théng sé sau: D = @38,
d=®32, b = 6, Z =8 moi ghép khong c6 chuyén dong twong doi,
tai trong diéu hoa, hay thdao lap, dinh tam theo dwong kinh ngoai D.

a. D—8x32x38H7/js6x6F8/ js7.

b. D—-8x32x38H7/f7x6F8/f7.
c. D—8x32x38H7/g6x6F8/f7.
d. D—-8x32x38H7/r6x6H8/f7.

15. Cho moi ghép then hoa vdi ky hiéu d—6x28H7/n6x34x6H8/js7. Kich

thwoe @28n6 la cua:
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16.

17.

18.

19.

. Puong kinh ngoai D cua truc then hoa.

o

b. Puong kinh trong d cua truc then hoa.
c. Puong kinh ngoai D ciia 16 then hoa.
d. Puong kinh trong d ctia 16 then hoa.

Cho moi ghép then hoa véi ky hiéu D-8x52x58H7/f7x10F8/f7. Kich
thwoc gioi han cua dwong kinh ngoai D doi voi truc then hoa co gia
tri la:

a. Dmin= ©57,970; Dpax= D58.

b. Dpin= ©57,985; Diax= ©58,015

c. Dpmin= ©57,940; Dax= ©57,970.

d. Dmin= ®58; Dmax= ©58,030.

Puong kinh trung binh biéu kién cia ren 1a:

a. Puong kinh trung binh c6 ké dén anh hudng cia sai sé budc fp
gay ra.

b. Puong kinh trung binh c6 ké dén anh huéng cia sai sé goc profin
fo gay ra.

c. Puong kinh trung binh c¢6 ké dén anh hudng cua sai s6 budc fp va
sai s0 goc profin fou gay ra.

d. Puong kinh trung binh 1y twéng, khong co that ctia bé mit ren.
TCVN 2249-1993 qui dinh mirc chinh xdc cua ren co:

a. 9 cap chinh xé4c tir cdp 1 -> 9 v6i mirc d6 chinh xac giam dan.

b. 9 cap chinh xac tir cdp 1 -> 9 v6i mirc d6 chinh xac ting dan.

c. 14 clp chinh xéc tir cAp 1 -> 14 v&i muc d6 chinh x4c giam dan.
d. 14 cip chinh xéc tir cip 1 -> 14 v&i muc d6 chinh xé4c ting dan.

Trong ldp ghép ren, tiéu chudn cho phép khéng can qui dinh dung
sai cua dwong kinh trong dy cua bulong va dwong kinh ngoai D cua
dai 6¢c ma chi can khong ché:

a. Sai léch gidi han trén cua d; (es < 0) va sai 1éch gidi han dudi cua
D (El/0).

b. Sai léch gidi han dudi cua d; (ei < 0) va sai 1éch gidi han trén cia
D (ES/0).
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c. Sai léch gidi han trén cua d; (es/ 0) va sai 1éch gidi han dudi cua
D (EI <0).

d. Sai léch gidi han dudi cua d; (ei / 0) va sai 1éch gidi han trén cua
D (ES<0).

20. Cho moi ghép ren véi ky hiéu M42x3LH — 2H4H(3)/3n(3). S6 3
trong dau ngodc (3) dung dé chi:

a. Cép chinh x4c cta ren buldng va dai dc.

b. S6 nhom duge phan khi lap ghép buldng va dai bc.
c. Budc ren cia ren buldng va dai dc.

d. S6 dau mdi ctia ren buldng va dai dc.

21. Cho moi ghép ren voi ky hieu M16x2(P1) — SH6H/4jk. Mién dung
sai 4jk la mién dung sai:

a. Puong kinh trung binh ctia ren bulong.

b. Puong kinh trong ctia ren bulong.

c. PBuong kinh ngoai ctia ren bulong.

d. Duong kinh trung binh va ngoai ctia ren bulong.

22. Moi ghép ren co do ho voi yéu cau lam viéc o nhiét do cao co thé
chon lap ghép sau:

a. M16x3(P1)LH — 5H6H/4jh.
b. M16x2 — 2H5C(2)/3p(2).

c. M24x3(P1) — 3HBH/2m.

d. M16x1,5LH — 5H/5g6g.
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BAI TAP

4.1. DUNG SAI VA LAP GHEP O LAN
1. Chon 14p ghép cho mdi ghép 6 ldn véi truc va véi than hop co céc
thong so sau:

Ky hiéu 6 lan 6203, cép chinh xac 0, tai trong khong ddi vé hudng,
vong ngoai quay, ché d lam viéc nhe.
2. Chon 1dp ghép cho méi ghép 6 lan v6i tryc va voi than hop c6 cac
thong s6 sau:

Ky hiéu 6 lan §210, cép chinh x4c 0, tai trong khong ddi vé hudng,
vong trong quay, ché d¢ 1am viéc nang.
3. Chon lap ghép cho mdi ghép 6 lan véi truc va véi than hop co cac
thong so sau:

Ky hiéu 6 lan 7218, cép chinh x4c 6, tai trong khong ddi vé hudng,
vong ngoai quay, ché do lam viéc nang.
4. Chon lap ghép cho mdi ghép 6 lan véi truc va véi than hop co cac
thong so sau:

Ky hiéu 6 lan }310, cép chinh x4c 0, tai trong khong ddi vé hudng,
vong trong quay, ché do 1am vi¢c binh thuong.

4.2. DUNG SAI VA LAP GHEP MOI GHEP THEN VA THEN HOA
4.2.1 Dung sai va lip ghép mdi ghép then

Chon lip ghép cho mbi ghép then bang gitra then voi ranh then trén
truc va then v6i ranh then trén 16 trong cac truong hop dudi day. Xac
dinh céc kich thudc giéi han bé rong b cua then, bé rong b cua rdnh then
trén truc va cta ranh then trén 16 trong lip ghép do.

a. Mdi ghép then ¢6 dinh, dang san xuat don chiéc, kich thudc
then b x h x | = 10 x 8 x 56, dudng kinh 16 va truc D = d = $36mm.

b. Mbi ghép then ¢ dinh, dang san XUAt hang loat, kich thudc
thenb x h x | = 16 x 10 x 125, duong kinh 16 va truc D = d = $56mm.

c. Mdi ghép then ma chi tiét can co chuyén dong tinh tién doc
truc, kich thuéc then b x h x | = 14 x 9 x 110, dudng kinh 16 va truc
D =d = ¢p45mm.
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4.2.2 Dung sai va lip ghép médi ghép then hoa
1. Giai thich cac ky hiéu lip ghép sau:

a.d-— 8x46ﬂx54 9@

ne N
bh.D-10x72 x 82£ 12F—8
f7 7
c.D - 8x52x58£ 1OF—8
Js6 Js7
dd-6x2817 x34x722
g6 h9

D9

e.b—6x23x28x6—
f9

2. Cho mot mdi ghép then hoa véi cac thong sb sau:

D=¢25d=¢21,b=5,2=6

Biét mién dung sai duong kinh trong d cua 16 then hoa va truc then
hoa la H7 va js7; mién dung sai bé rong b cta 10 then hoa va truc then hoa
la H8 va h7.

Hay viét ky hiéu dung sai lap ghép ctia moi ghép d6 trén ban v& lap
va céac ban vé chi tiét.

3. Cho mdt mdi ghép then hoa véi cac théng sd sau:

D=¢38,d=¢32,b=6,Z2=8

Biét mién dung sai duong kinh ngoai D cua 156 then hoa va truc then
hoa 14 H8 va js7; mién dung sai bé rong b cta 16 then hoa va truc then hoa
la F8 va h7.

Hay viét ky hi¢u dung sai lap ghép ctia mdi ghép do trén ban vé lap
va cac ban vé chi tiét.

4. Chon lap ghép cho mdi ghép then hoa trong cac truong hop dudi
day. Xac dinh céc kich thudc gidi han cia cac yéu td 1ap ghép trong modi
ghép do.
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a. Qéc thong sb kich thuég cua then hoa: D = $25, d = $21, b =5,
Z = 6. Moi ghép khong c6 chuyén dong tuong doi, tai trong va dap 1om, it
thao lap va dinh tdm theo duong kinh ngoai D.

b. Ca:lc thong sb kich ‘Ehu()c cua then l}oa: D = ¢65, d = $56, b = 10,
Z = 8. Moi ghép cé chuyén dong tinh tien gitra bac va truc then hoa.
Phuong phéap dinh tdm theo duong kinh trong d.

c. Céc thong s6 kich thude cua then hoa: D = ¢38, d = ¢32, b = 6,
Z = 8. Moi ghép khong c6 chuyen dong tuong doi, tai trong di€u hoa, hay
thao 1ap va dinh tam theo duong kinh ngoai D.

d. Cég: thdng s6 kich thudc cua then hoa: D =’¢102, d=¢92, b= 14,
Z = 10. Mai ghép khong c6 chuyén dong twong doi va dinh tdm theo bé
rong b.

4.3. DUNG SAI VA LAP GHEP MOI GHEP REN
Giai thich cac ky hiéu sau:

M12 x | — 4H6H/4jk

M24 x 3(P1,5) LH — 3n(3)

M10 — 4H5H

M20 x 4(P2) — 7TH/7g6g

M16 x 3(P1) LH — 2H4C(3)

M36 x 2 LH — 6H/6g

M12 x 0,75 — 5g6g

M30 x 6(P3) — 2H5C(2)/3p(2)

O N o g B~ w D P
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Bai doc thém
DUNG SAI TRUYEN PONG BANH RANG
1. Khai niém
Truyen dong banh rang 1a mot trong nhing loai truyen dong duoc
sir dung rat rong rai. Myc dich cua no la truyen chuyén dong quay gilta
cac truc hay bién d6i chuyén dong (tir chuyén dong quay thanh chuyén

dong tinh tién va nguoc lai) nho sy an khop gitra cac rang trén banh rang
(hoac thanh rang).

Tuy theo vi tri twong doi gitta cac truc, c6 cac loai truyén dong
banh rang sau:

— Trudng hop hai truc song song: dung bd truyén banh ring tru
rang thang, rang nghiéng hodc rang chir V.

— Truong hop hai truc cat nhau: dung bo truyén banh ring con
(rang thang, rang nghiéng hodc rang cong).

— Truong hop hai truc chéo nhau: ding bo truyén banh ring try
chéo hodc con chéo.

Ngodi ra con c6 truyén dong banh ring — thanh ring dung dé bién
doi tir chuyén dong quay thanh chuyén dong tinh tién va nguoc lai.

Vé dang ring ciing c6 nhiéu loai nhung sir dung chu yeu 1a dang
rang than khai do Ole tim ra ndm 1760 nén trong phan nay chi dé cap dén
dang rang do.

2. Cac yéu cau ky thuit ciia truyén dong banh riing

Tuy theo diéu kién lam viéc, truyén dong banh ring dugc chia lam
ba nhom chinh:

— Truyén dpng chinh xdc: nhu cac bd truyén cua cac xich dong
hoc chinh xéc trong cac dung cu do luong hay co cdu phan d6 cua méy
cat kim loai... Pic diém ciia nhom truyén dong nay 1a lam viéc voi tai
trong va van téc nhd nén phan 1én cic banh ring c6 modun nho, chiéu
dai rang khong 16n. Yéu cau k¥ thuat chi yéu ciia nhém nay 1a dam bao
murc chinh xac dong hoc cua truyén dong dé ti s6 truyén it thay do6i nhat.

— Truyén dpng cé toc dp cao: nhu truyén dong cua cac hop tde do
tudc bin, noi ma téc d6 vong cod thé dat tdi hang trim mét/gidy. Banh
rang lam viéc véi tbe do cao nhu thé d& sinh ra rung dong 16n va on ao.
Cho nén yéu cau chu yéu ctia nhém nay 1a dam bao mirc 1am viéc ém.
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Céc banh rang thudc nhém nay thudng c6 moédun trung binh va chiéu dai
rang lon.

— Truyén dpng c6 cong sudt lon: 13 cac bd truyén 1am viée véi sd
vong quay nhé nhung truyén moment xodn 16n nhu cic banh ring cua
hop tbc d6 may can, may nang ... Cac banh ring ndy thudng c6 moédun
16n va chiéu dai rang ciing 16n. Yéu cau k¥ thuat chi yéu cua nhom nay
1a ¢am bao muc tiép xtic ciia cic mit ring.

Bét ky mot loai truyén dong nao ciing c6 ba yéu cau trén. Tuy theo
diéu kién lam viéc cu thé ma chon yéu cAu nao 1a chu yéu (rét it truong
hop banh rang duoc ché tao v&i d6 chinh xdc nhu nhau & ca ba mirc
trén). Ngoai ra, con c6 mot yéu cau c6 tinh doc 1ap v6i ba yéu cau trén la
khe hé téi thiéu ciia hai mit rang khéng lam viéc cia cip banh ring an
khép (goi 1a khe hé canh ring). Khe ho nay can thiét dé tao diéu kién boi
tron cac mat ring va dé bu trir cho sai s6 khi gia cong va ldp rap ...

3. Sai s0 cac yéu to cia banh riang

Banh rang sau khi gia cong co nhiéu loai sai sé khac nhau. Theo
anh huong cta sai s6 dén cac yéu cau ky thudt o trén, cac sai s6 dugc
phan thanh nhiing nhom sau:

+ Céc sai s6 anh huong dén mirc chinh xac dong hoc.

+ Céc sai s6 anh huong dén mirc 1am viéc ém.

+ CA4c sai s6 anh hudng dén murc tiép xic mat ring.

+ Céc sai s6 anh huong dén do ho mat ring.

Tuy theo yéu cau k¥ thudt can dam bao ctia banh ring ma qui dinh
dung sai cho cac thong so tuong Gng.

a. Cdc sai 56 dnh hwéng dén mirc chinh xdc déng hoc

— Sai s6 dong hoc ciia banh ring F';, 12 sai s6 16n nhat vé& goc
quay cua banh rang khao sat sau mot vong quay khi n6 an khép mot bén
v6i banh rang mau (hinh 4.18).

Tiéu chuan qui dinh sai ) dong hoc dugc biéu thi bfmg dai lugng
chiéu dai, tinh theo cung tron di qua trung diém chiéu cao rdng va c6 tam
trung v&i tam quay cua banh rang.
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Hinh 4.18: Sai s6 dong hoc cua banh rang F'i

— D) dio hwdng tim ciia vanh ring F,, 13 46 dao dong 16n nhét
ctia khoang cach tir mot ddy cung cb dinh cua ring (hoac ranh rang) quay
téi tam quay cua banh rang (hinh 4. 19a). Day cung co6 dinh ¢ day la day
cung ndi hai diém tiép xtic gitra profin thanh ring chinh x4c va banh ring
khao sat (hai diém A va B cuta hinh 4.19b).

Hinh 4.19: D¢ ddao hudng tam cua vanh rang Fyy

Do dao hudéng tdm cua vanh ring sinh ra do tim 16 banh ring
khong trung véi tam quay cua banh rang khi gia cong.

— Do dao dong chiéu dai phap tuyén chung Fy,:

Chiéu dai phap tuyén chung 1a doan thing nbi lién cac diém tlep

xtc A va B ctia hai profin khac phia véi hai mat phang song song va tiép
xtc v6i hai profin do, do trong mit phang vudng goc véi duong tim banh

rang (hinh 4.20).
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Hinh 4.20: DBé dao ddng chiéu
dai phap tuyén chung Fwr

Chiéu dai phap tuyén chung 1y thuyét W ddi voi banh rang try c6
o= 200, € = 0 duoc tinh:
W =AB =m [1,476 (2n -1) + 0,01387.Z] (4.23)

voi m — modun, Z — sd rang cua banh ring, n — s6 ring bi bao trong phép
tuyén chung (n = Z/9 + 0,5).

Do dao dong chiéu dai phap tuyén chung la hi¢u gitra chidu dai
phap tuyén chung 16n nhat Wy va nhd nhat Wy, trén mot banh rang;

Fowr = Winax = Whin (4-24)

— Sai s0 tich luy cua budce rang Fpe 1a sai s 16n nhét cua hai
profin riang cung phia bat ky, do theo cung ciia mot vong tron dong tim
v6i tim quay va di qua diém giira chiéu cao rang (hinh 4.21).

A 2
Sai 1éch &m Sai léch duong

16n nhét 7\ ! >\ ' . £
. N ! . \ 16n nhat
Fpkrmin Y NG . __________ N |—- »-Fpkrmax
/

= Vi tri chinh xac

Hinh 4.21: Sai sé tich liiy ciia budc rang For
137



Tri s Fpr 12 hiéu dai sb cua céac sai 1éch tich Ity budc vong thuc
c6 gia tri duong 16n nhat va am 16n nhat so véi ly thuyet (xét ve tri so
tuyét doi):

I:pkr = I:pkrmax - I:pkrmin (4.25)

Sai s tich lily ciia budc vong sinh ra chii yéu do b phén chia ring
khéng chinh xac.

b. Cac sai so dnh hwong déen mirc lam viéc ém

— Sai léch buéc vong fy 1a hi€u gitra hai budc vong bat ky do
trén cung mot duong tron cua banh rang (hinh 4.22).
forr = P2- Py (4.26)

Sai léch budce vong sinh ra do lip ghép giita truc ga va phoi co do
hd, hodc tam cua truc ga khong trung voi tam quay cua may.

fptr = I:)2_ Pl
Hinh 4.22: Sai léch bucc vong four

Hinh 4.23: Sai léch budc co 6 fpr

— Sai 1éch budc co' s6 foor 1a hi€u gitra cac khoang cach thye va
khoang cach danh nghia cua hai tiép tuyén song song vo1 nhau va ti€p
xuc voi hai profin lan cén cung phia cta rang banh rang. Sai 1éch bude co
s0 dugc xac dinh trong mat cat thang goc voi huong rang va mat phang
tiép xuc véi mét tru co s (hinh 4.23).

fobr = Poth — P (4.27)
v&i Pp — bude co sé thuc té,
Py — budc co s¢ danh nghia.

Sai 1éch budc co so do sai 1éch cua dao gdy ra khi gia cong banh
rang bang phuong phap bao hinh va do dau phén d6 gy ra khi gia cong
bang phuong phap dinh hinh.

— Sai §6 profin rang fr 1a khoang cach phap tuyén giita hai profin
rang 1y thuyét bao lay profin rang thuc trong pham vi doan lam viéc cta
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profin rang banh rang. Sai s6 profin rang duoc xac dinh trong mit phiang
thang goc vai truc quay ctia banh rang (hinh 4.24).

Sai s0 profin rang chu y€u do sai s6 profin ludi cat ctia dao gay ra.

Vong dinh rang

Phan lam viéc -~ | L
cua profin rang O N——msooo-

Hinh 4.25: Sai 56 hwéng ring F g
Vong co sd Profin thuc

Hinh 4.24: Sai s6 préfin rang fir

C. Cdc sai so anh huong dén mirc tiép xuic mat rang

— Sai 50 _huwong rang Fg, la khoang cach gitra hai duong thang
hodc dudng xoan vit ciia huéng ring danh nghia nam trén mat try di qua
diém giita ctia chidu cao ring va bao huéng ring thuc trén toan chiéu dai
rang (hinh 4.25).

Vi tri cua banh rang khi lip vao truyén dong co anh huong dén do
tiép xuc rang. Nhimg sai s6 vé vi tri cac truc quay cuia banh rang theo hai
phuong x va y la:

— Do khong song song cia cac truc theo phwong x (fy) 1a do
khong song song cua hinh chiéu cac truc quay ciia banh rang trén mit
phang ly thuyet chung cua chung, tinh bang don vi chidu dai trén mot
chiéu dai bang chiéu rong banh rang (hinh 4.26).

— D¢ khong song song ciia cic truc theo phwong y (fy) 1a do
khong song song cua hinh chiéu cac truc quay ciia banh rang trén mit
phang thang goc v4i mit phang ly thuyet chung cua chiing, tinh bang don
vi chiéu dai trén mot chiéu dai bang chiéu rong banh rang (hinh 4.26).
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Hinh 4.26: Sai 56 vé vi tri cdc truc quay ciia banh rang

— Vét tiép xic 1a phan
mit ring cia banh ring trén B
d6 c6 vét dinh ctia n6 voi cac a
ring cta banh riang dbi tiép
sau khi quay cac banh rang va
ham nhe lai (hinh 4.27). £

Dé thay rd vét tiép xuc,
nguol ta boi mot 16p mong
thubc mau 1én bé mit ring
cua banh rang trong cdp an
khop. Tiéu chuan qui dinh vét
tiép xtic bang ti s phan trim
theo chiéu dai va chiéu cao ring.

Hinh 4.27: Vét tiép xiic

a-C 100%

Vét tiép xuc theo chiéu dai:

Vét tiép xtic theo chiéu cao: 2—”‘ x100%
p
Trong do:

a — khoang céach gitra hai diém ngoai cua vét tiép xuc theo chiéu
dai rang.

¢ — khoang dut doan cua vét tiép xuc.

B — chiéu dai ring.
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hm — chiéu cao trung binh cta vét tiép xuc.

hp — chi€u cao phan lam viéc cua rang.

Trong céc chi tiéu danh gia muc ti€p xuc, vet tiep xtc la chi tiéu
dugc dung nhi€u nhat. D6 1a mot chi ti€u tong hop, c6 kha nang biéu hién
duoc anh hudng cua cac sai s trén banh rang va ca nhiing sai sO cia
truyén dong va lap rép, dong thoi con bi€u hi¢n muce do ti€ép xuc cua céc
mat rang gan dung nhu khi lam viéc.

d. Khe ho canh ring j,

Khe ho canh rang 1a khe h¢ gilra cac mat rang bén phia khong lam
viéc cua cdp banh rang an khdép véi nhau, duge xéc dinh trong tiét dién
thang gdoc voi hudng rang va tiép xtc voi hinh tru co sé (hinh 4.28).

Khe ho canh rang rat can thiét dé dam bao bu trir cho sy gidn no vi
nhié¢t trong qua trinh 1am vi¢c, dé chira dau boi tron gilra cdc mét rang, dé
bu trir cho sai sO trong viéc ché tao va lap rap banh rang.

Hinh 4.28: Khe ho canh rang j,

4. Dung sai truyén dong banh ring tru

Dung sai truyén dong banh ring tru dugc qui dinh theo tiéu chuan
Viét Nam TCVN 1067-1984. Tiéu chuan nay 4p dung cho cac bo truyén
banh rang tru than khai an khdp ngoai va trong; c6 rang thfmg, rang
nghiéng va rang chr V; dudng kinh chia cia banh rang dén 6300mm;
chiéu rong vanh ring hodc nira chiéu rong vanh rang chir V dén

1250mm; modun cua rang tir 1 dén 55mm va profin gbe cua ring theo
TCVN 2258-1977.

a. Cdp chinh xdc

Tiéu chudn qui dinh 12 cdp chinh xac cua banh rang va b truyén,
duoc ky hiéu theo thir ty mure d chinh xac giam dan: 1, 2, 3,4,5,6, 7, 8,
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9,10, 11 va 12 (v6i cap chinh x4c 1 va 2, tiéu chuan chua qui dinh dung
sai va sai 1éch gidi han cua cac thong so kich thudc banh rang).

MG&i cép chinh xé4c cua banh rang bao gdm: muc chinh x4c dong hoc,
mirc 1am viéc ém va muc tiép xGic mat ring. Khi thlet ké, dya vao chiic
ning cua truyén dong ma tinh toan cac yéu cau vé muc chinh xac dong
hoc, mtc lam viéc ém hodc mirc tlep xuc rang va trén co s¢ d6 chon céap
chinh xac cho cac murc. Ciing c6 thé tham khao sy hudng dan trong cac so
tay dé chon cép chinh xdc cho cac murc thich hop. Dung sai céc yéu t6
banh ring & cac cap chinh xac dugc cho trong bang tiéu chuan.

Cho phép phéi hop cac murc chinh xac dong hoc, muc lam viéc ém
va muc tlep xtc mit ring c6 cap chinh xac khac nhau trén mét banh rang
va bd truyén banh rang. Khi phdi hop giita cac mirc c6 cdp chinh xac
khac nhau, can phai theo qui dinh sau:

— Muc lam viéc ém khong dugc cao hon qua hai cap hoac thap
hon qua mdt cap so véi muce chinh xac dong hoc.

— Muec tiép xtic mat rang c6 thé co6 cap chinh xac cao hon mét cap
hodc thap hon mot cap so véi muie lam viéc ém.

b. Dang déi tiép

Dé dic trung cho khe hé canh ring, tiéu chuan qui dinh 6 dang ddi
tiép ky hiéula A, B, C, D, E, H va 8 dang dung sai khe h¢ canh rang Tj,
ky hiéulax,y, z a, b, ¢, d, h. Cac ky hiéu vé dang ddi tiép duoc viét theo
th ty giam dan khe hé canh rang tdi thiéu (dang H ¢6 jamin = 0) va céac
dang dung sai ciing theo thir tu giam dan gia tri dung sai khe ho canh
rang (hinh 4.29).

Cac dang ddi tiép ctia banh riang trong bd truyén phu thudc vao cip
chinh x4c theo mirc 1am viéc ém va duoc chi dan trong bang (4.7). Céc
dang d6i tiép H va E tuong tng véi loai dung sai khe h canh rang h, con
dang ddi tiép D, C, B va A tuong tmg vdi cac loai dung sai d, ¢, b va a.
Dang dbi tiép B dugc sir dung thong dung nhét trong cac dang dbi tiép.
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Hinh 4.29: Cdc dang doi tiép ciia banh rang

Bing 4.7: Dang doi tiép va dang dung sai khe ho canh rang iing voi cac
cdp chinh xac

Cép chinh xé4c theo mtc

\ A 3+12|13+11|3+9 | 3+8|3=+7|3+7
lam viéc ém

Dang dbi tiép A B C D E H

Dang dung sai Tj, a b C d h

Chu thich: Cho phép sir dung dang dung sai khong twong ving voi
dang doz tiép va cé thé sir dung cdc dang dung sai x, y, z cho cdc dang
doi tiép.

5. Ghi ky hi¢u banh rang trén ban vé

Ky hiéu c6 thé bao gdm 3 chir s6 va 2 chir cai. Cac chit s6 1an luot
chi cép chinh xéc ctia mirc chinh x4c dong hoc, muc lam viéc ém va muc
tiép xtc mit rang. Chir cai chi dang dbi tiép va dang dung sai khe ho
canh rang (néu chiing khong twong mg nhau). Ky hiéu phai dugc kem
theo s hiéu cua tiéu chuan do.

Vi du: Ky hi€u cua banh rang hoac truyen dong banh rang c6 murc
chinh xac dong hoc cap 8, murc lam viéc ém cdp 7, muc tiép xtGic mit ring
cép 7, dang dbi tiép B va dang dung sai khe hé canh ring tuong ing la b
dugc ghi nhu sau:

8—-7-7-BTCVN 1067-1984
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Truong hop néu chon dang dung sai khe ho canh ring khong tuong
ung dang doi tiép thi ghi nhu sau:

8-7-7-BaTCVN 1067-1984

Khi muirc chinh Xé}c dong hoc, muc lam vi¢c ém va mﬁc tiép .yxﬁc
mat rang c6 cung mot cap chinh xac thi chi dung mdt chir s6 chung dé¢ ky
hi¢u. Vidu: 7—- B TCVN 1067-1984.
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Chwong Vv
CHUOI KiCH THUOC

Muc tiéu chwong V: Sau khi hoc xong chwong nay, Cac sinh vién cé kha
nang:

1. Phdn biét dwoc cdc loai chudi kich thude.

2. Lap duoc chudi kich thubc ciia mét chi tiét hodc cia mot bé
phdn may.

3. Giai bai toan chuoi kich thwoc nham tim mot hodc mot so cdac
kich thudc chuwa biét cua chi tiet hodc cua mot bo phan may.

4. Trinh bay duwoc cac yéu cau va cdc nguyén tdac co ban cua viéc
ghi kich thuoc.

5. Trinh bay duoc cac phwong phdp co ban cho viéc ghi kich thudc
va chon dwoc phwong phap ghi kich thudc phu hop trén ban vé chi tiet.

5.1. KHAI NIEM

Khi thiét ké mét may hay by phan may, mdi quan hé vé vi tri chinh
xéc giita cac chi tiét may c6 anh huong dén chat luong lam viéc ctia may.
Méi quan hé nay dugc hinh thanh trén co sé cac kich thudce clia cac chi
tiét may tham gia trong lap ghép va duoc goi 1a chudi kich thude.

5.1.1. Pinh nghia

Chudi kich thude 1a mbi quan hé khép kin giira cac kich thudc cia
mat chi tiét hay gifra cac kich thudc cuia nhiéu chi tiét trong cung mot bd
phin may hay trong mot may.

Nhu vay, dé hinh thanh chudi kich thudc phai c¢6 hai diéu kién sau:
— Céc kich thuéc ndi tiép nhau.

— Céc kich thudce phai tao thanh mot vong kin, nghia la néu di theo
cac kich thudc voi mdt chiéu nao do thi s€ trd lai cho xuat phat ban dau.

Ghi chu:

* Nhitng kich thudc tao thanh chudi c6 thé 1a kich thudc dai (hinh
5.1) hay kich thudc goc (hinh 5.2).

* Méi kich thudc trong chudi dugc goi 1a mot khau.
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Hinh 5.2: Chudi kich thudéc goc

5.1.2.Phéan loai
1. Theo két ciu ciia chuéi kich thwée, chia ra hai loai:

— Chubdi kich thudc chi tiét: chudi ma cac khau trong chudi 1a kich
thudc cua cung mat chi tiét (hinh 5.1, 5.2).

— Chubi kich thude lap ghép: chudi ma cac khéu trong chudi 1a
kich thudc cua cac chi tiet khac nhau trong lap ghép (hinh 5.3a, b).

A, Az %

Hinh 5.3: Chudi kich thuéc ldp ghép
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2. Theo vi tri twong quan giira cdc kich thwdc, chia ra ba loai:

- Chudi kich thudc duong thing: chudi ma cac khau trong chudi
nam song song v&i nhau trong cing mgt mat phang (hinh 5.1, 5.2, 5.3).

- Chudi kich thudc mat phang: chudi ma cac khau trong chudi
nam trong cung mdt mat phang hoac trong nhitng mat phang song song
v&i nhau, nhung ban than ching khong song song véi nhau (hinh 5.4).

Aq

b)

Hinh 5.4: Chuéi kich thuéc mdt phang

- Chudi kich thudc khong gian: chudi ma cac khau trong chudi
nam bat ky trong khong gian.
Chubi kich thudc khong gian thuong dugc chiéu 1én cac mit phang

toa do vudng goc dé dua tro vé chudi kich thudce dudng thang hoic chudi
kich thudc mit phang.

5.1.3.Céc thanh phén ciia chudi kich thuéc

Dua vio tinh chét ctia khau trong chudi, chia ra 1am hai loai:

— Khau thanh phan (ky hi¢u 1A A; i =1, 2, ..., n) 1a khau ma gia tri
cua n6 ddc 1ap so véi cac khau khac.

— Khau khép kin (ky hiéu la Ay) 1a khau ma gia tri cua né phu
thudc vao cac khau thanh phan. Khau khép kin tu hinh thanh sau khi gia
cong chi tiét (d6i voi chudi kich thude chi tiét) va ty hinh thanh sau khi
lap ghép (ddi vai chudi kich thudc lap ghép). Trong mot chudi kich thudc
chi dwoc co mot khau khép kin.

Ghi chu:
— Trong chudi kich thudc lap ghép, khau thanh phan 1a kich thudc

ctia cc chi tiét tham gia vao chudi. Vi du: Véi chudi kich thuéc trong
hinh (5.3a) va (5.3b), khau khép kin 1a khe hé Az ctia moi lap.
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— V6i chudi kich thude chi tiét, viée xac dinh khau thanh phan va
khau khep kin s& phy thudc vao trinh tu gia cong cac kich thudce trong
chudi d6. Vi chudi kich thude trong hlnh (5.1), néu trinh ty gia cong Ay,
Ay, Az, A4 thi As la khau khép kin; néu thay ddi trinh ty gia cong la A,
As, As, Ay thi A; la khau khép kin.

Trong cac khau thanh phan, tiy theo anh huéng cia khau thanh
phan dén khau khép kin ma chia ra lam hai loai sau:

— Khau thanh phén ting (goi tit 1a khau ting) 13 khau ma gia tri
cua no tang s€ lam cho gia tri ctia khau khép kin tang va nguoc lai.

— Khau thanh phan giam (goi tit 1 khau giam) 1a khau ma gia tri
cua no tang s€ lam cho gia tri cia khau khép kin gidam va nguoc lai.

Vi du: Véi hinh 5.3a, b, khdu A; 1a khau tang con A; la khau giam.
5.1.4.Nguyén tic lap chudi kich thuéc

Mubn 1ap dugc chudi kich thude hop 1y, can theo nhitng nguyén
tac lan lugt nhu sau:

— Cac khau cta chudi phai ndi tiép v6i nhau va tao thanh mot
vong kin.

— Trong mdi chudi chi c6 mot khau khép kin.

_ — Phai lap dugc "chudi kich thudc ngan nhat". Chudi ngan nhat la
chu6i c6 s6 khau it nhat. Cung mot khau khép kin, co6 thé lap dugc nhiéu
chuoi kich thudc véi s lugng khau khac nhau. Néu s6 luong khau thanh
phan cang nhiu thi dung sai cua chung cang b¢ (d€ thoa man dung sai
cua khau khép kin). Diéu d6 sé giy kho khan cho qué trinh gia cong,
tham chi c6 thé khong gia cong duoc.

_ Vai ’chu(:)i kich thugc lap ghép, mudn 1ap duoc chudi ngan nhét thi
moi chi tiét chi tham gia vao chuoi mot kich thudc.
5.2. GIAI CHUOI KiCH THUOC

Giai chudi kich thudc 1a phai tim mot khau hosic mot s6 khau trong
chudi. C6 nhidu phuong phap giai chudi kich thudc khac nhau, tuy nhién
trong pham vi chuong nay chi trinh bay viéc gidi chudi kich thudc theo
phuong phap d6i 13n chic ning hoan toan.

Khi giai chudi kich thuée, c6 thé gip hai loai bai toan sau:
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e Bdi todn thudn: Biét true kich thude danh nghia va sai léch
gid1 han cua tat ca cac khau thanh phan, tim kich thudc danh nghia va sai
1&ch gidi han cua khau khép kin.

Bai toan thuan thuong dung dé:

— Tinh sai sb chuin cho mot kich thuéc thuc hién nao d6 trong
cong nghé.

— Kiém nghiém lai mot két qua tinh toan hay mot yéu cdu trong
lap rap.

e Bai todn nghich: Cho biét kich thudc danh nghia va sai 1éch
gi61 han cua khau khep kin, tim kich thudc danh nghia va sai 1¢éch gioi
han cua khau thanh phan.

Bai toan nghich thuong dung dé:

— Chuyén tir kich thudc thiét ké sang kich thuge cong nghé khi
kich thudc cong nghé khac V(’)’j kich’ thL}’O"C thiét ke do viéc chon chuan
cong nghé khong trung v6i chuan thict ké.

— Tinh toan x4c dinh d6 chinh xéc kich thudc cua cac chi tiét may
cau tao thanh may tir yéu cau k¥ thuat cia may.

5.2.1.Méi quan hé giira cac khau trong chudi

Xac dinh mdi quan hé giita khau khép kin v&i khau thanh phan tir
cac hinh 5.1, 5.3 va5.4.

’V(')'i hinh 5.1, gia sur trinh ty gia cong 1a Az, Az, As, Asthi Ay = As
va moi quan hé 1a:

AZ:A5:A1—A2—A3—A4 (51)
Véi hinh 5.3, Ay = Az va mdi quan hé 1a:
AZ = A3 = A1 — A2 (52)

Vi hinh 5.4, gia st trinh tu gia cong 1a Aj, A, thi Ay = Az va mbi
quan h¢ la:
Ay = Az = Aj.cosa + Ay.Sin a (5.3)

Mot cach tong quat, phuong trinh biéu dién mbi quan hé giita khau
khép kin v6i cac khau thanh phan la:

As = BrAL+ BoAz+ ..+ BrAn= Y BA; (5.4)
i=1
v6in — sb lugng khau thanh phan trong chudi.
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Trong d6 Bi goi 1a hé sb anh huong cua khau thanh phan dén khau
khép kin. Trong chudi duong thang, p = +1 ddi voi khau tang va p = -1
d6i voi khau giam. Con trong chudi miat phang hay chudi khong gian, B
s& bang sin hodc cos cia mdt goc a nao d6 theo nhu cong thic (5.3).

Cong thire (5.4) c6 thé viét dudi dang khac, trong d6 dua tit ca cac
khau tang vao tong thir nhat va tat ca cac khau giam vao tong tha hai:

A, ZBA+ ZBA (5.5)

i=m+1

trong do:

m
Z:BiAi — tong cac khau ting (m khau ting)

i=1

n
Z B;A; — tong cac khau giam (n — m khau giam)
i=m+1
Cong thue (5.5) duoc s dung dé giai bai toan chudi kich thudc.
Theo phuong phap doéi lan chirc nang hoan toan, dung sai cta cac khau
thanh phan va khau khép kin dugc tinh todn trén co s¢ sao cho chung dat
duogc tinh doi lan chirc ndng hoan toan. Vi vy kich thudc cua cac khau
nam trong vung kich thudc cho phép s€ dat tinh doi 1an chirc nang hoan
toan ngay ca khi chiing c6 gié tri bién, mac du xéc suat xuat hién cac gia
tri 6 la rat nho.
5.2.2.Giai bai toan chudi kich thuéc
1. Bai todn thudn

Tir cong thire (5.5), ta co:

AZmax :iBiAimax + Zn: BiAimin (56)
i i=m+1

Emm ZBAlmm + Z BA (57)
i=m+1

Trir (5.6) va (5.5), s€ co sai 1éch gidi han trén ctia khau khép kin:
ESy = Aymax — Az

ES, = ZBiAimax+ Z BiAimin} {ZBA + Z BA}

i=m+1 i=m+1

= ES; ZB ES, + Z BEI. (5.8)

i=m+1
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Tru (5.7) va (5.5), s€ ¢ sai 1éch gidi han dudi ctia khau khép kin:
Ely = Asmin — Az

{ZBA,mm+ > BA,max} {ZBA S BA}

i=m+1 i=m+1
:ZBiEIi + Z B,ES; (5.9)
i=1 i=m+1
Trur (5.8) va (5.9), sé c6 dung sai khau khép kin Ty la:
m n
Ts = Asmax — Asmin = D_BT, — D BT, (5.10)
i=1 i=m+1

Trudng hop dbi voi chudi kich thude dudng thang, vi B = + 1 nén
cong thirc (5.10) tr¢ thanh:

m n n
Ts = Asmax— Asmin= D T+ D Ti=>.T, (5.11)

i=1 i=m+1 i=1

Vi du: Vi chi tiét nhu hinh (5.1), gia st trinh tu gia cong la A1, Ay,
As, Ay Biét Ay = 450£0,15; A, = 65_900; As = 2857002 ; Ag = 5807, .
Tinh kich thuéc As.

As As

Aq

Ay | As Az Ay

Giai
Do trinh tu gia cong 1a Az, Az, Az, Ay nén As = As.
Ajlakhau ting = B =1
Az, Az, Asla khiu giam = B, = B3 = PB4 =-1
Kich thude danh nghia cua As la:
Ay =As=A; — Ay Az — Ay =450 — 65 — 285 - 58 = 42

Ap dung cac cong thire (5.8), (5.9) dé tinh céc sai 1éch gidi han cua
kich thudc As:
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ESy =[1x 0,15] + [(-1) (-0,09) + (-1) (-0,05) + (-1) (-0,14)]
=0,43
Ely = [1x (-0,15)] + [(-1) (O) + (-1) (0,08) + (-1) (-0,03)] =- 10,20
Vay khau khép kin Ay = As = 42705
Kiém tra lai két qua tinh toan bang cong thirc (5.11):
To=>T © Tag=Ta +Ta, +Tag + Ta,
i=1
< 0,63=0,30+0,09 +0,13+0,11
2. Bai toan nghich
Bai toan nghich 1a bai toan biét khau khép kin va phai tim khau
thanh phan. C6 hai loai bai toan nghich:

_— Bai toan nghich don gian: biét khau khép kin va n—1 khau thanh

phan, chi tim khau thanh phan con lai.

— Bai toan nghich phure tap: biét khau khép kin, phai tim tat ca cac
khau thanh phan.

Tru6ce hét, xét truong hop gidi bai todn nghich phirc tap. Trinh tu
giai bai toan nghich phtrc tap gém céc budc sau:

Budc 1: Do phai tim n an sd (n khau thanh phén) nén nguoi ta
thuong phai dua vao diéu kién ban dau la gia thiét tit cd cdc khau thanh

phan ¢ cung cdp chinh xdc, tirc 12 hé s6 chinh xac cua cac khau thanh
phan sé bang nhau va bang p=aq = =az=...=a

. (voi ap la he s6 chinh xac trung binh chung cho cac khau thanh
phan).

Gia th1et nay khong phai bao gio ciing hop 1y vi trong thyc té it co
truong hop tat ca cac khau thanh phan déu c6 cung mot mirc d chinh
xé&c. Tuy nhién, c6 thé khic phuc su bat hop 1y nay trong budc sau bing
cach can ctr vao diéu kién 1am viéc cu thé cua chi tiét may hodc b phan
may dé xé4c dinh lai mtrc do chinh x4c ca cac khau thanh phan

Dung sai mot khau thanh phan A; (A; < 500mm) s& 1a:

Ti=a;. ii = aw. ii = ap (0,45 YA, + 0,001 Aiy) (5.12)
trong d6 Aiw 1 gia tri trung binh cta khoang kich thudc cé chira khau A;.

ai, i | hé sb chinh xac va don vi dung sai ctia khau A;.
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Thay (5.12) vao (5.10):

m n
Ty =2 By (0.453Ay, +0,001A, ) - D B a, (0,453A, +0,001A,, )
i=1 i=m+1
T
= atb = m z

> B (0,453A,, +0,001A, )~ Z B (0,453/Ay, +0,001A,, )
i=1

i=m+1

TZ
m

izzllﬁiii - Zn: Bili

i=m+1

& Ay = (5.13)

bé thuén l¢i cho viéc tinh todn, tri sO 1; dugc cho san trong bang

Bdng 5.1: Gia tri i cua cdac khoang kich thudc

Khodang kich X ) . ) ) _ )
huge mm | @én3 | 3+6 |6+10(10+18/18+30| 30+ 50 | 50+ 80
Gid tri i 055 | 0,73 | 0,90 | 1,08 | 1,31 | 156 | 1,86
Khoang kich | g4 150 | 150180 | 1802250 |250+315| 315-400 | 400500

thudc, mm
Gid tri i 217 252 202 | 323 354 3.5

Burde 2: Sau khi c6 ag, dem so sanh véi tri sb a trong bang hé $6
chinh x4c (chwong 2) va chon cap chinh xac cho cac khau thanh phan.
Tri sO ag thudng khong khép véi tri sd a trong bang, khi d6 co thé quyét
dinh nhu sau:

— Chon tat ca cac khau thanh phan c6 cép chinh xac thap hon cép
chinh xac tinh toan.

— Chon tat ca cac khau thanh phan c6 cp chinh x4c cao hon cép
chinh xéac tinh toan.

— Chon mdt s6 khau thanh phan c6 cap chinh xac thap hon va sb
con lai ¢6 cép chinh xéc cao hon cap chinh xéc tinh toan. Cach chon nay
hop ly va phu hop voi thyuc té hon, dong thoi khic phuc dugc nhugc
diém cua gia thiét ban dau dua ra. Tuy nhién, né doi hoi nguoi thiét ke
phai c6 kinh nghiém vé cong nghé, biét két hop chit ché giita yéu cau
ctia thiét ké va kha nang cong nghé.

Bude 3: Dua vao bang TCVN 2244-1991 va TQVN 2245-1991 dé
xac dinh céc sai I¢ch gidi han cua cac khau thanh phan véi qui ude khau

153



ting tra theo 16 co ban (H) va khau giam tra theo tryc co ban (h). Qui udc
nay khong c6 tinh chat bit budc ma chi nhim dé xac dinh vi tri ciia mién
dung sai, do d6 tuy theo trudong hop cu thé c¢6 thé chon cach b tri vi tri
mién dung sai khac phu hop véi thiét ké va cong nghé.

Lic tra bang dé xé4c dinh sai 1éch gi61 han cua cac khau thanh phén,
chi dwoc tra cho n 11 khau thanh phan, con mot khau thanh phan nao do6
phai dé lai dé tinh toan bu trir va duoc goi 1a khau bu (Ap). S¢ di phai lam
nhu vay la dé bu lai su khac nhau giita hé s a cua cip chinh xac da chon
v6i hé sb ay tinh duoc tur cong thuce (5.13), ngay ca khi 2 h¢ s6 d6 ¢o
tring nhau di nita thi ciing phai tinh sai 1éch gi6i han cho khau bu nhim
dam bdo dung sai va sai 1éch gidi han cua n6 cung véi dung sai va sai
1éch giéi han cua n |1 khau thanh phin tra theo bang phu hop véi dung sai
va sai 1éch gidi han ctia khau khép kin da cho trude.

V& nguyén tic c6 thé chon bat ky khau thanh phan nao lam khéu bu
cling dugc. Tuy nhién khi chon khau bu, can luu y cac diém sau:

— Néu chon cap chinh xac cac khau thanh phan cao hon cip chinh
x4c tinh todn (trc 1a dung sai cua cac khau nay da bi thu hep) thi dung sai
khau bu rong ra. Do d6 nén chon khau bu 1a khau kho gia cong.

— Néu chon cép chinh x4c cac khau thanh phan thip hon cip chinh
x4c tinh todn thi ngugc lai nén chon khau bu 1a khau dé gia cong.

Buéc 4: Pén day bai toan nghich phirc tap trd thanh bai toan
nghich don gian (da biét khau khép kin va n|l khau thanh phan), chi con
tim dung sai va sai I¢ch giéi han cua khau bu. Do khau bu cling 1a mét
khau thanh phan nén thé cac s6 liéu dd c6 vao cong thic (5.8) va (5.9) dé
rut ra sai 1éch gidi han cta khau bu.

Ghi chl: V&i bai toan nghich don gian, khau can tim duoc xem nhu
khau bu va khong can tinh dii 4 budc nhur trén ma chi can tinh budc 4 dé
tim khau bu Ay.

Vi dy: Co mdt bo phan may nhu hinh 5.5. Yéu cau k§ thudt cudi ciing
sau khi lp 1a khe hé danh cho bién dang nhiét 1a Ay = 0:%% mm. Biét: H =
253mm, T =60mm, B=35, b =70, O;= 0, =19mm, N; = N, = 25mm.
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Hinh 5.5: Ban vé lap hdp gidm toc
1 — Hop; 2 — Truc; 3 — Bdnh rang; 4 — Pém; 5 — O; 6 — Nip

GIAI
Lap chudi kich thudc dé giai nhu sau:
As
N, oli T iBi D IozIN2

Khautingt H= ;=1
Khéu giam: N;, O3, T, B, D, O, N, = Bi=-1
Buée 1: Theo cong thie (5.13), ta co:

a4 = Ts 3 Ts
tb_ m n _' - - - - -
. . Iy +2iy+2is +17 +1g +1
ZBili_ Z BII " " © ! ° °
i= i=m+1
400

dyp = ~
® 7 323+2(1,3]) + 2(1,31) + 1,86 + 1,56 + 1,86

Buée 2: Chon cép chinh xé4c cho cac khau thanh phan 13 cép 8 (c6 a
= 25) va chon khau D la khau bu.
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Buée 3: Tra bang tiéu chuén 6 lan dé xac dinh bé rong 6 O1= O, =
19, 02; tra bang 2.7 va 2.8 dé xac dinh sai 1éch gi61 han cua cac khau
thanh phan khac: H = 253H8 = 253"0%%: N, = N, = 25h8 = 25033; T =
60h8 = 60-0,046; B =35h8 = 35.0,039.

Buoce 4: Tinh khau bu B
T cong thirc (5.8): ESy ZB ES, + Z BEl

i=m+1
< 0,6 = (0,081) + (—1)[(~0,033x2)+(~0,02x2)+(~0,046)+(~0,039)+E|p]
= El; =-0,328

m n
Tur cong thuce (5.9): Ely =Y BEL + Y| BES;

i=1 i=m+1
< 0,2=0+[(-1).0 + (-1)ESp]
= ES,=-0,2

Vay kich thuéc cua dém D = 70 3%, mm
5.2.3.Uu khuyét diém ciia phwong phap giai

Uu diem: Vi dung sai va sai 1éch giéi han cta cac khau dugc xac
dinh trén co s¢ tinh do1 1an chirc nang hoan toan nén nd c6 nhirng vu diém
cta tinh d6i lan chtrc nang hoan toan, nghia la:

— Tao diéu kién d& dang cho qua trinh ldp rap cac chi tiét may lai
thanh may vi khong can phai stra chita hoac lua chon trong qua trinh lap.

— Tao diéu kién thuan lgi cho viéc hop tac san xuat, phan cong san
xuat va chuyén mon hoa san xuat.

— Tao diéu kién thuén loi cho qué trinh stir dung va stra chira cac
chi tiét hu hong cua may sau nay.

Khuyét diém: Trong mot sd truong hop, khi sé lugng khau thanh
phan trong chudi kich thudc kha 16n, theo cong thire (5- 13), gia tri cua agy
s& nho di, nghia 14 doi hoi cac khau thanh phan ¢ cap chinh xac cao. B
chinh xac cao nhu vay s¢ gay kho khan cho viéc ché tao, tham chi c6 thé
khong ché tao duoc. Do d6, phuong phéap giai nay chi ding cho nhiing
chudi ¢6 s6 khau thanh phan nhé hodc chudi khong doi hoi do chinh xac
cao. Cac truong hop khac bat buc phai sir dung phuong phap doi 1an
chtrc nang khong hoan toan dé giai.
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5.3. GHI KiCH THUOC TREN BAN VE CHI TIET
5.3.1.Céc yéu cAu co ban ciia viéc ghi kich thuéc

Trong qua trinh thiét ké mot bo phan may hodac mdt may, viéc ghi
kich thudc dong mét vai trd rat quan trong boi vi kich thudce va dung sai
cua kich thudc c6 anh huong quyét dinh dén chit lugng 1am viéc cia bo
phén may hodc may ciing nhu den qua trinh ché tao chung. Vi véy khi
ghi kich thuéc, nguoi thiét ké can chu ¥ dam bao cac yéu cau co ban sau:

— Phai dung kich thudc tiéu chuin néu logi kich thuwéc do di
dugc tiéu chudn hod. Trong qua trinh thiét ké, nguoi thiét ké da sir dung
cac két cau va cac chi tiét may tiéu chuan thi cling phai st dung cac kich
thudc tiéu chuan tuong Gng. Piéu nay rat ¢6 lgi cho qua trinh thiét ké,
ché tao ciing nhu qua trinh stra chita thay thé sau nay.

— Phdi xudt phat tir yéu cdu vé chit lwong lam viéc ciia chi tiét
mdy trong by phdn mdy hodc trong mdy ciing nhw chit lwong lam viéc
ctia mdy. Yéu cau ndy nham thiét ké va che tao ra nhiing may dap ng
duoc cong dung ciia nd voi chit luong tot nhat trong diéu kién kinh té
nhét. Néu khong, mdy c6 kha nang khong lam viéc dugc hoac lam viée
ma khong thoa min cac diéu kién k¥ thuat can thiét.

— Phadi tgo diéu ki¢n thudn lgi nhdt cho viéc gia cong cdc chi tiét
may va lip rdp may. Yéu cau nay nham lam cho qua trinh ché tao céc chi
tiét may va lap rap chung thanh may duoc dé dang nhét. Néu ghi kich
thudc khong hop 1y ¢6 thé giy khé khian cho viée ché tao va anh hudng
den hi¢u qua kinh te. Vi vay doi héi nguoi thiet ké phai co kién thirc sau
ve cong nghe.
5.3.2.Cac nguyén tic co ban ciia viéc ghi kich thuéc

Sau khi c6 ban vé& lip véi day du cac két cau can thiét, dén giai
doan ghi kich thudc, nhiém vu cia nguoi thiét ké 1a lya chon loai kich
thudce can ghi va xac dinh d¢ chinh xac cho cac kich thudc do (thé hién
b1 dung sai va cac sai 1éch gioi han cua no).

Dé théa man cic yéu cau co ban ciia viée ghi kich thude di néu o
trén, nguoi thi€t ké can tién hanh ghi kich thudc theo cadc nguyén tac thu
tu lan lugt nhu sau:

1. Nguyén tic I: Ghi kich thudc cho cdc lidp ghép di tiéu chudn hod

Véi nhitng lap ghép thong dung nhu lap ghép hinh try tron, lap
ghép then, then hoa, lap ghép ren ... ma da dugc nghién ctiu & cac
chuong trudc; chung ta thay n6 c6 cac dac dién sau:
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e Yéu cdu cia cac lip ghép nay chu yéu do cong dung ban than n6
quyét dinh ma it chiu anh huong cua cac yéu cau ky thuat chung cua
may. Vi vay luc quyet dinh 1ip ghép cho cac mdi ghép nay, thuong chi
chu ¥ dén cac yéu ciu cuc bod cia né. Vi (du tryc can quay trong bac thi
phai chon 13p ghép c6 d6 ho, banh ring can truyén chuyén dong quay va
¢6 thé dich chuyén doc truc nén chon méi ghép then hoa c6 d6 ho ..

Tuy nhién cling c6 nhimg lap ghép, ngoai anh hudng cuc bd con co
anh huong dén yéu cau chung ctia may. Vi du lap ghép gitra nong va than
u dong may tién. Ngoai yéu cau cuc b 1a nong can phai dich chuyén tinh
tién trong 16 ca than u dong con can phai dam bao do dong tm cao giira
duong tam u dong voi tam truc chinh may ti¢n. Do d6 phai chon mtc do
chinh xac tuong ddi cao cho lap ghép nay, chang han chon lap ghép H6/h5.

e Tinh chét cta cac lap ghép nay thuong do mot s it kich thude
ctia cac chi tiét ¢6 lién quan quyét dinh. Vi du véi m01 ghép hinh tru tron
chi ¢6 hai kich thudc dudng kinh cua 16 va truc quyét dinh tinh chét cua
lap ghép; v6i mdi ghép then hoa tiy theo phuong phap dinh tim ma chi
c6 mot hodc hai trong ba kich thudc quyét dinh 13 duong kinh ngoai D,
duong kinh trong d va bé rong b cua then hoa.

Vi ¢6 nhimg dac diém néu trén nén d6i voi cac lap ghép da tiéu
chuén hod, chi can can cir vao diéu kién lam viéc ctia né6 ma nguoi thiét
ké quyét dinh 1ap ghép phu hop. Tur lap ghép di chon, tra trong cac bang
tuong ung dé xac dinh dung sai va sai léch giéi han cho cac kich thudc
lién quan cua chi tiét.

2. Nguyén tic 2: Kich thuwéc ctia chi tiét phai dwoc xdc dinh trén
co so phan tich va gidi bai todn chuoi kich thuéc

Nguyén tic nay cha yéu dé cap dén kich thudc chiéu dai c6 tham
gia vao chuoi kich thudce lap ghép vi kich thude duong kinh da dugce tién
hanh ghi theo nguyén tac 1.

S& di can phai phan tich chudi kich thude lap dé ghi kich thudc cho
chi tiét 1a vi ta nhan thay: Chi tiét 1a mot thanh phan ciia may, cho nén
mot yéu cau chung nao dé ciia mdy thwong la khau khép kin ciia mot
chuéi kich thwdéc lip, trong khi kich thwéc cdc chi tiét sé dong vai trd
cdc khdu thanh phén ciia chudi do.

Vi vdy, mudn ghi kich thudc nao d6 cua chi tiét thi phai lap chudi
kich thudc 1ap co chira kich thudc d6, sau d6 tir yéu cau cua khau khép
kin ma giai bai toan nghich dé tim ra kich thudc cta chi tiét.

DPé minh hoa cho nguyén tic nay, ldy mot vi du cu thé va don gian
sau: Tinh toan va ghi kich thudc cho chi tiét tryc trung gian cia mot hop
giam tbc hai cip nhu hinh (5.6).
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Hinh 5.6: Hép gidm toc hai cap
Str dung céac ky hiéu sau cho céac kich thudc:
— Kich thude thudc hop : ky hiéu H
— Kich thuéc thude nap : ky hiéu N
— Kich thuéc thudc 6 lan : ky hiéu O
— Kich thudc thude truc :ky hiéu T
— Kich thudce thuoc dém : ky hi¢u b
— Kich thude thudc banh rang : ky hi¢u B
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Hinh 5.7: Lép cdc chudi kich thuée
Céc yéu ciu ctia bd phan may nay s& la:

e Yéu cau I: Sau khi lip, phai dam bao khe ho giira nip va 6 1a
Asz1 = 02 mm. Khe ho nay 1a khau khép kin cua chudi 1 ¢ kich thudc
T1 cua tryc tham gia. Giai bai toan nghich cta chudi nay, s& xac dinh
duoc kich thude Ty cia truc va cac kich thude B, N1, No, H, P cua cac
chi tiét khac (trong d6 kich thude O1, O, da co san tur loai 6 lan duoc
chon trudc).

e Yéu cdu 2: Sau khi lap, phai dam bao dau truc khong dugc hut
vao trong 18 cta 6 1an bén phai, nghia 1a phai dam bao kich thudc Ay, =
2% mm. Tu yéu cau do, 1ap duoc chudi 2 c6 kich thude T, cua truc tham
gia, con cac khau B, D, O d c6 san sau khi giai chudi 1.

o Yéu ciu 3: Bé miéng dém co thé twa vao mat dau cua banh rang,
can phai thoa diéu kién Ass = 1 + 0,5mm. Tu yéu ciu nay, lap duoc
chudi 3 9(’) kich thudc T3 cia truc tham gia, con khau B da co san sau khi
giai chuoi 1.

e Yéu cau 4: Pé dau truc khong dugc hut vao trong 16 cia 6 lan
bén trai, phai dam bao kich thudc Azs = 2°%°mm. Tir yéu clu nay, lap
duoc chudi 4 co kich thudc T, ctia truc tham gia voi khau O dd co san.

Giai cac chudi kich thudc trén sé co cac kich thudce can thiét Ty, To,
T3, T4 cua truc. Ghi céc kich thudc nay 1€n ban v€ chi tiét cua truc va
thém vao do6 cac kich thuéce Ts, Tg, T7 dé xac dinh vi tri banh rang lién
truc, cac ranh thoat dao Ts, Ty, T1o tuy ¥y nhung sao cho khong lam anh
hudng dén cac kich thuéce di duogc tinh toan & trén (hinh 5.8).

Lueu y: Néu mot kich thudc ndo d6 tham gia vao nhiéu chudi khac
nhau v&i vai trd 1a khau thanh phan thi khi tién hanh giai cac chudi kich
thude can thue hién nguyén tic wu tién giai chudi khat khe nhat. Chudi
khit khe nhét 12 chudi ¢6 s6 khau thanh phan nhiéu nhét va dung sai khau
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khép kin nho nhat. Mirc do khic khe cua cac chudi ¢ thé duoc danh gia
badi hé so k:

k=-—2L (5.14)

véi  Tsi 2 dung sai khau khép kin cta chudi thu i.
n; 2 s6 khau thanh phan cua chudi thi i.

Ly do cua viéc thuc hién nguyén tic nay la khi mot kich thudc c6
chung trong nhi€u chuoi thi né phai thoa man yéu cau cua khau khép kin
trong tat ca cac chuoi ma n6 tham gia. Khi vu tién giai chudi khat khe nhat,
kich thude tim duge chang nhitng thoa man dugc chuoi khat khe nhat do
ma duong nhién cling s& thoa man dugc yéu cau cua chuoi it khatkhe hon.

Vi vi du trén, kich thuéc B tham gia vao ca ba chudi 1, 2, 3. Dé
thay chuoi 1 1a chudi khat khe nhat nén phai vu tién gidi trude chuoi nay.

Ts Ts T

Hinh 5.8: Cdc kich thude chiéu ddi ciia truc

3. Nguyén tic 3: Ghi kich thuwéc phdi tao diéu ki¢n thugn lgi cho
viéc ché tao chi tiet

Muon the, can phai luu y hai van de:

— Khi thanh 1ap chudi phai dam bao thoa man nguyén tic "chudi
ngin nhdt". "Chudi ngan nhat" 1a chudi c6 sd khau thanh phan it nhat.
Véi ciing mot khau khép kin, ¢6 thé 1ap duoc nhiéu chudi véi sd luong
khau thanh phan khac nhau. S luong khau thanh phan cang nhiéu thi
dung sai ctia ching cang nho khi tién hanh giai chudi kich thuéc. Do do,
muc dich ctia nguyén tic "chudi ngan nhat" 1a tao diéu kién cho dung sai
khau thanh phén 6 thé ¢o gia tri lon nhét va diéu nay s€ tao thuan lgi cho
viéc ché tao chung.
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Mubdn thuc hién nguyén téc chudi kich thudc ngén nhat, chi duoc
chon kich thuéc nao cua chi tiét c6 anh hudng truc tiép den khau khep
kin 1am khéu thanh phan cua chudi. N6i mot cach khac, méi chi tiét chi
dwgc chon mgt kich thuéc tham gia vao chudi.

Tro lai chuoi 1 ¢ trén, day 1a chuoi thuc hién dugc nguyén tac "chuoi
ngan nhat" mac dau n6 cd kha nhiéu khau. Baéi vi ciing voi khau khép kin
Ays1, ¢ thé 1ap dugc chudi khac dai hon nhu sau:

mn A mn
N" | O T L B | P 0N

N I I Y I I I [ Ny

Trong chudi nay, s6 khau thanh phan ting 1én hai khau so v6i chudi
1 nén khong thuc hién dugce nguyén tac "chudi ngin nhat". Van dé & chd
1a d3 dua vao chudi nay déng thoi hai kich thuée N"q, N'y cua nép 1 va
N"2 N'; cua nép 2.

— Chon phuong an ghi kich thudc thich hgp.

Vé6i ciing mot chi tiét ¢ thé co nhiéu phuong an ghi kich thuéce
khac nhau. Cac phuong an d6 déu thoa man yéu cau lam viée cia chi tiét
noi riéng va cua may noi chung. Van dé 1a phai chon duoc phuong an
thich hop dé che tao chi tiét dé dang. Phan sau s& dé cap dén mot sd
phuong phép tong quat dé ghi kich thude.

5.3.3.Cac phwong phap ghi kich thuéc

Thong thuong cac kich thude ciia chi tiét c6 duogc 1a do giai cac
chuoi kich thude duge lap tir cac yéu cau chung cua may. Cac kich thuoe
do6 sé théa man chirc nang phuc vu cua chi tiét. Nhung khong phai bat ky
truong hop nao cing ghi nguyén cac kich thude do 1én ban ve€ chi tiét
duoc vi co r}hiéu kich thudc ré’t k‘hé ché tao hodc khong ché 'EaONdlIQ’C.
Boi vay, nhi€u khi phai thay theé bang nhing kich thudc khac dé dé dang
gia cong ma van dam bao kha nang lam viéc cua chi tiét.

C6 cac phuong phap co ban dé ghi kich thuéc nhu sau:

1. Ghi kich thuéc theo phwong phdp xich lién tiép

~ Theo phuong phap nay, cac kich thude cua chi tiét dugc ghi ndi
tiép nhau (hinh 5.13).
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Al A | A AL | A

A A As Ay

Hinh 5.13: Ghi kich thuéc theo phwong phdp xich lién tiép

Phuong phap nay thuong dugc sir dung khi ghi khoang cach tam
cua cac 10 trong mot vong hodc mét day, cac kich thude chiéu dai cac bac
ctia chi tiét truc bac néu yéu cau céc kich thudc can phai chinh xéc.

2. Ghi kich thwéc theo phwong phdp toa dé

Theo phuong phap ndy, cac kich thudc cta chi tiét duoc ghi tir mot
chuan da chon. Phuong phap nay chi thich hop trong truong hop khoang
cach tAm cua cac 16 hodc céc kich thude chiéu dai cac bac khong yéu cau
chinh xac.

Tuy theo viéc chon chuan ma hinh thanh ba cach ghi kich thudc:
e Ghi kich thuéc theo phuong phap toa do tir chuan thiét ké

Chuan thiét ké 12 bé mat, dudng hoac diém ding dé xac dinh cac bé
mat, duong hodc diém khéc cua chi tiét trong qua trinh thlet ké. Chuan
thiét ké duoc chon cin cir vao vi tri cia chi tiét trong co cau.

Trong hinh (5.14), chuan thiét ké 1a mat dau A cua chi tiét.
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Hinh 5.14: Ghi kich thiedc theo phwong phdp toa dé tir chudn thiét ké

e Ghi kich thudc theo phuong phap toa do tir chuan cong nghé

Chuan cong nghé 13 bé mat, duong hoic diém dung dé xac dinh céac
bé mat, duong hodc diém khac cua chi tiét trong qué trinh gia cong.

Trong hinh (5.15), chuan cong nghé 1a mit dau B cua chi tiét.

B>
Bs
B4
Bs

Hinh 5.15: Ghi kich thuéc theo phwong phdp toa do tir chudn cong nghé

o Ghi kich thudc theo phuong phép toa do phdi hop gitra chuan
thiét ke va chuan cong ngh¢.

Trong trudng hop nay, mot sO kich thude duge ghi tir chuan thiét
ké va sb con lai duoc ghi tir chuan cong nghé (hinh 5.16).
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Hinh 5.16: Ghi kich thudc theo phm)’ng phap toa do
phéi hop giita chudn thiét ké va chudan cong nghé

3. Ghi kich thuwéc theo phwong phdp kép hop

bay la cach ghi ket hop ca hai phuong phép ghi kich thudc:
phuong phap xich lién tiép va _phuong phap toa do. Uu diém cta phuong
phap nay 1a vira dam bao ché tao chinh xac cac kich thudc quan trong
vira dam bao cac kich thudc khac co dung sai 16n tao diéu kién dé dang
cho qua trinh gia cong.

Tom lai, && chon dugc phuong phap ghi kich thudc thich hop,
nguoi thiét ké phai nghién ctru chiic ning phuc vu cua chi tiét trong co
cau may rdi tir d6 1ap chudi kich thudc va tinh todn xac dinh d6 chinh xac
kich thugc. Uu tién chon phuong phap ghi kich thudce dé dam bao diéu
kién 1am viéc cta chi tiét trong bd phan may. Tuy nhién, cling can cin ci
vao diéu kién cong nghé gia cong cu thé cia chi tiét ma vach ra phuong
an ghi kich thudce that hop 1y.
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CAU HOI ON TAP
e 1A chudi ma cdc khau trong chudi la kich thuée cia cac
chi tiét khac nhau.
a. Chudi kich thudc chi tiét. ¢. Chudi kich thudc duong thang.
b. Chudi kich thuéc lip ghép. d. Chudi kich thuéc mit phang.
Trong mot chudi kich thuée hop 1y, ¢é thé:
a. Chi c6 cac khau tang, khong c6 khau giam.
b. Chi co6 cac khau giam, khong co khau tang.
c. Sb khau khép kin khac 1.
d. S6 khau thanh phéan bang sé khau khép kin.

Trong chudi kich thwéc sau, xdc dinh khdu tang, khdau giam:

As
Aq

As As A,
Ay

a. Khau tang Ay, Ay, Ay; khau giam Az, As.
b. Khéau ting A;, A4; khau giam A,, Az, As.
c. Khau tang Ay, As, As; khau giam A;, Ag.
d. Khau ting A;, Ay, As; khau giam Ay, As.

Trong chudi kich thudc sau, xdc dinh khdu tang, khau giam:

As

As

A4 'A\3
A

Ay

a. Khau tang Ay, As; khau giam A,, Ag, As.
b. Khéau ting A;, A4; khau giam A,, Az, As.
Khau tang Ay, As, Az; Khau giam As, As.
. Khau tang Ay, Az, Ay; khau giam Ay, As.
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Xdc dinh cdac khdu tang trong chudi kich
thuoc sau:

a. . C. O, Olp, Olg.

b. oy, dy. d. Khoéng c6 khau nao.
Khi gidi bai todn chuyén tir kich thudc
thiet ké sang kich thuoc cong nghé thi:

a. kich thudc thiét ké luon déng vai tro 1a khau khép kin trong chudi kich
thudc dugc thanh lap.

b. kich thudc cong nghé luén dong vai tro 1a khau khép kin trong chudi
kich thudc dugce thanh lap.

c. khau khép kin ¢6 thé 1a kich thudc thiét ké hay kich thudc cong nghé
tuy thudc trinh tu gia cong chi tiét.

d. khau khép kin c6 thé 1a kich thudc thiét ké hay kich thudc cong nghé
tuy thudc trinh tu lap ghép chi tiét.

Gidi chudi kich thuée bang phwong phdp doi lan hoan toan chi dwgc sir
dung khi:

a. Chudi phai la chudi ngan nhat.

b. Chudi chi cé cac khau giam, khong c6 khau ting.

¢. Chudi c6 s6 khau thanh phan 16n ma dung sai khau khép kin lai nho.

d. Chudi c6 s6 khau thanh phan nhé hodc khong yéu cau do chinh xéc cao.
Mot trong cac nguyén tic co ban khi ghi kich thuéce trén ban vé chi tiét la
trudc het phdi:

a. Ghi cac kich thudc d& ché tao nhét cua chi tiét.

b. Ghi cac kich thudc cua chi tiét khong anh huong dén chi tiét khac trong
b phén may hodc may.

c. Ghi cac kich thudc cta chi tiét c6 gia tri dung sai 16n nhat.
d. Ghi kich thuéc cho cac lap ghép da tiéu chuén hoa.

Pé ghi kich thiede vé vi tri cho cdc 16
cua chi tiet duoi ddy, phwong phap toa
do chi thich hop khi:

a. Puong kinh céc 16 phai bang nhau
va khong yéu cau chinh xac cao vé
kich thudc.

b. Puong kinh cac 16 khong can bang nhau nhung c6 yéu cu chinh xac
cao ve kich thudc.

¢. Khoang cach tam cac 10 lién ti€p c¢6 y€u cau chinh xac cao.

d. Khoang cach tim giita cac 16 lién tiép khong yéu cau chinh xéc cao.
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BAI TAP

1. Cho mdot chi tiét nhu

180+0,12

hinh vé.

Biét trinh tu gia cong

chi tiét 1a: A; = 18040,12, _ .} .. _ _. N

Az = 30", Az = 404, A4
= 102+0,08.

Tinh kich thudc danh 3070

nghia, sai léch gidi han va

dung sai ctia vai truc cOn lai trén chi tiét As

2. Cho mdt chi tiét nhu hinh v&.
Biét cac kich thudc thiét ké:
Ay =25"000, Ay = 5500,
A3 =90+0,085, Ay = 120705

Tinh cac kich thudc cong
nghé Bl, Bz, B3’ B4.

3. Cho mdt chi tiét nhu hinh ve:
Trinh tu gia cong la:

e Giacong tho d; = $60,3"%*

e Phay ranh then theo kich thudc H. L

e Giacong tinh d, = $60. ¢ 3

—>

B

—

€

| —

Ay

A —

Xac dinh kich thudce H dé sau khi gia
cong xong chi tiét s€ dat kich thudc

7

L =53+0,1

4. Cho mot bd phan may nhu hinh vé.

Biét khe ho Az = 0,270%,
Tinh cac kich thudc Aq, A,
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5. Cho mdt chi tiét nhu hinh v&.

Trinh tu gia cong la: L,
e Giacong thé d; = $100,5.015
e Giacongl16 D = ¢30 +0,03. - L L

e Gia cong mit phang A.
e Giacong tinh d; = $100. o 02

a) Xac dinh kich thudc dung dé dié}l chinh may khi gia cong mat A
theo hai phuong an dudi day véi yéu cau sau khi gia cong tinh D, thi
kich thude L dat gia tri [a L = 80 £ 0,14.

— Phuong an 1: Kich thudc diéu chinh 1a L.
— Phuong an 2: Kich thuée diéu chinh 1a L,.

b) Xac dinh kich thudc Z cia chi tiét sau khi gia cong xong trong
hai truong hop sau:

— Gia thiét mat trong D va mat ngoai d, dong tam tuyét ddi voi
nhau.

— Mat trong D va mat ngoai d; léch tim vd&i nhau mot doan
e =0,01mm.

6. Cho mot chi tiét nhu hinh v&. Trinh ty gia cong 1a:
e Giacong mit ngoai d = $120°;,

e Giacong 16 D = ¢40 +0,03.

e Gia cong mit phang A.

Co hai phuong an gia cong mat A:

a) Phuong 4n 1: Dung mat ngoai lam chuén, ga chi tiét trén khdi V
(hinh a). X4c dinh:

e Kich thudc diéu chinh may L;.

* Kich thuéc Z cua chi tiét sau khi gia cong trong hai truong hop:
Mat ngoai d va 1o D dong tam tuyét doi; Mat ngoai d va 10 D 1éch tam
v61 nhau mét doan e = 0,0 1mm.

Biét khéi V ¢6 goc a = 90°, kich thuéc H = 25+ 0,02
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b) Phuong 4n 2: Dung mit trong lam chuan, ga chi tiét 1én truc ga
(hinh b). Xac dinh:

e Kich thugc diéu chinh may L,.

e Kich thudc Z ca chi tiét sau khi gia cong trong hai truong hop:
Mat ngoai d va 16 D dong tam tuyét doi; Mat ngoai d va 16 D 1éch tam
v61 nhau mét doan e = 0,0 mm.

-0,007

Biét duong kinh ciia truc g4 lap ghép 1a di = $30 555

A . Tam chi tiét
>~ T
ARSI Y X L T
[ ()
I_ D = _]* B _____ o ___ —
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7. C6 mdt bo phan may nhu hinh vé:

Yéu ciu khe ho sau khi ldp 1a: A; = 0% A, =2+ 0,26; A;=1+0,3;
A;=2+0,3.

a) Xac dinh ’toén bo cac kich thude can thiét cua cac chi tiét trong
bd phin may. Bi€t kich thuéc danh nghia cua hop H = 190; cua nap
N; = N, = 12; ctia banh ring B = 54; cua dém D = 14. O lan c6 kich
thude chon trude O = O = 20902

b) V& ban v& chi tiét truc va ghi kich thudc 1én ban v& dé tir cac
kich thuéc Ty, T, Tz va T4 cua truc da tinh.

m
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Chwong VI
CAC VAN PE CO BAN CUA KY THUAT PO

Muc tiéu chwong /1. Sau khi hoc xong chwong nay, Cac sinh vién co kha
nang:

1. Trinh bay dwoc khai niém don vi do va hé don vi do. Liét ké
dwoc cdc don vi do trong hé SL

2. Phdn biét dwoc cdc phwong phdp do va kiém tra co ban.
3. Gidi thich dwoc cac dac trung do lwong cua thiét bi do.
4. Phdn biét dwoc cdc loai sai sé do.

5. Xu ly duoc két qua do dé xac dinh gid tri that cua dai lwong can do.

6.1. KHAI NIEM
6.1.1. Do luwdomg

Ttr khi x3 hoi loai ngudi c6 trao d6i giao dich, nguoi ta da dit ra
van dé do luong. Di nhién ky thuat do luong lac d6 con rat tho so, nhimng
dung cu do luong dau tién xuat hién can cr vao nhing bd phén trong co
thé con nguoil nhu gang tay, budce chan . . Dan dan nén san xuat ngay
cang phat trién thi yéu cau vé ky thuat do luong cling c6 nhing bude
phat trién twong tmg dé dap tng cho nhu céu cua san xuat. Vi vay ky
thuat do luong phai ludn ludn gin véi san xuat dé dam bao tao ra nhimng
san pham dat yéu cau vé chit luong. Viéc danh gia chét lugng san pham
bay gio khong thé chi thong qua cac khai niém triru twong chung chung
"t6t", "x4u" ma phai dua trén cac tiéu chuén k¥ thuat hoac céac chi tiéu
kinh té nhat dinh va théng qua cac dai luong cu thé dé do luong. Péi voi
san xuit co khi — mot nganh s€ tao ra cac tu li€u san xuét dé san xuit ra
cac san pham phuc vu nhu cau doi séng xa hoi — thi chat lugng san pham
1a mot yéu cau cang btrc thiét hon nita. Diéu d6 no6i 1én vai trd quan trong
cta k¥ thuat do luong: Do 1a mot khau khong thé thiéu duogc trong qua
trinh ché tao san pham.

Do luong k§ thuét trong ché tao co khi 1a mot nganh khoa hoc hoan
chinh bao gém co sO ly luan va k¥ thuat ing dung, dua trén ba yéu tb la:
don vi do, phuong phap do va phuong tién do dé dat duoc do chinh xéac
yéu cau. Cac yéu td trén ngay cang dugc hoan thién va ning cao do chinh
xéac. Tur cudi thé ky thir 19 va dau thé ky 20, cac dung cu do kiéu co khi
dan dan xuat hién nhu thudc cip (1850), panme (1867), calip gi6i han va
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cin mau (1896), dong hd so (1907) ... Sau d6 1an luot dén cac loai may do
dwa trén cac nguyén ly khac nhu may do quang hoc (1921 + 1925), may do
ding khi nén (1928), may do dung chuyén doi dién tiép xuc, chuyén doi
dién cam (1930) ...

bo luong mot dai lugng vat ly 1a thiét lap mbi quan hé gitra dai
luong can do v&i mot dai luong vat ly cung tinh chit ma dugc chon lam
don vi do. Thuc chét cua viéc do luong 1a tim ra ti 1€ gitra dai luong can
do v&i don vi do d3 chon va két qua do duogc biéu dién béng tri b ti 18
nay cung voi don vi do.

6.1.2.Don vi do va hé don vi do

Pon vi do 13 mot dai luong tiéu chuan di dugc qui wdc trude va
dugc xdc dinh theo mot dinh nghia théng nhét hay bdi cac vat mau duoc
giil tai Vién do luong qudc té.

Do don vi do dugc dung lam co s& dé so sanh véi dai lugng can do
nén dé ddm bdo do chinh xac trong do luong, don vi do can thoa man céc
yéu cau sau:

— Tinh théng nhét: cung mot dai lugng do, co thé c6 nhiéu don vi
do khac nhau. Viéc luu hanh dong thoi nhiéu don vi do cho mdi loai dai
lwong 1a mot tré ngai rat 16n cho viéc hop tic san xuét trong nudc ciing
nhu gitra cac nude voi nhau.

— Chc mau chuén can dugc ché tao va xit 1y dac biét dé dam bao do
bén 1au va d6 on dinh theo thoi gian, khong chiu anh hudng ctia moi truong
nhu nhiét 9, dd am, trudng dién tur.

bon vi do dugc phan lam hai loai co ban sau:

— DPon vi do co ban (don vi do doc 1ap) 1a loai don vi do dugc qui
udc va khong phu thudc vao don vi do khac. Vi du: mét, kildgam, gidy...

— Pon vi do dan suit 1a loai don vi do dugc tao nén tir cac don vi
do doc 1ap va co khi ca don vi do dan suat khéac. Vi du: don vi do van toc
(m/s), gia tbe (m/s?), luc (N=m.kg/s?), ap sudt (N/m?) ...

Tap hop cac don vi do co ban va mot s6 don vi do dan suit s& hinh
thanh hé thong don vi do. C6 nhiéu hé don vi do khac nhau, tuy nhién hé
qudc té SI (Systéme International) ra doi vao thang 10/1960 duogc sir
dung rong rai nhét. Hé SI gém 6 don vi do co ban la:

— MEét (m): don vi do chiéu dai.
— Kildgam (Kg): don vi do khdi luong.
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— Giay (s): don vi do thoi gian.
— Ampe (A): don vi do cuong do dong dién.

— b6 Kelvin (K): don vi do nhiét do theo thang nhiét cuia nhiét
dong luc.

— Candela (Cd): don vi do cuong d9 anh sang.

Ngoai ra, hé SI con qui dinh thém hai don vi do co ban bd sung
dung cho goc 1a Radian (Rad) dé do géc phang va Steradian (Sr) dé do
goc khdi, cung 27 don vi do dan suét khéac cho cac dai luong co, quang,
dién va dién tur.

Trong nganh co khi ché tao mdy, don vi do kich thudc dai thuong
dung 1a milimét (mm) hodc microémét (um), don vi do kich thude goc 1a
do (ky hiéu °).

6.2. CAC PHUONG PHAP DO VA KIEM TRA CO BAN

Po va kiém tra thuong dugc hiéu 13 hai khai niém riéng biét. Su
khac nhau co ban ctia ching nhu sau: Po 13 xac dinh duogc gia tri cu thé
cua dai luong can do, con kiém tra 1a nham xac dinh dai luong can kiém
tra ¢6 nam trong gidi han pham vi cho phép hay khong dé khang dinh dai
luong do "dat" hay "khong dat" yéu cau. Tuy nhién, khi d¢ cap dén ca hai
van dé do va kiém tra, nguoi ta c6 thé goi chung 1a "do". Khai niém "do"
& day bao ham ludn ca y nghia "kiém tra".

C6 nhiéu cach phan loai phuong phap do dua trén céc co so khac nhau:

1. Theo quan hé giita gié tri ciia dai luong can tim véi gia tri ciia
dai lugng do dugc, chia ra lam hai loai:

a. Do truc tiép 1a phuong phép do dugc thuc hién truc tiép vao dai
lugng can do. Vi du: do duong kinh chi tiét bang thude cép, panme hoac
cac dung cu do chiéu dai khac.

Phuong trinh biéu dién cta phép do la:

Q=X (6.1)
trong d6: Q — gia tri cua dai lugng can do.
X — gia tri chi thi trén dung cu do.

b. Do gidn ttep 1a phuong phap do ma gia tri cua dai luong can do
khong thé doc truc tiép tir co cdu chi thi ctia dung cu do, ma né ¢ quan hé
ham sp vo1 mot hay nhiéu dai lugng do truc tlep khag Vi du do kich thuqc
goc bang thudce sin, do khodng céch hai tam 10 trén bé mat ciia mot chi tiét.
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Phuong trinh biéu dién cta phép do la:
Q =1(Xq, X2, ..., Xn) (6.2)
trong d6: Q — gia tri cua dai lugng can do.
X1, X2, ..., Xn — gia tri cia cac dai lugng do truc tiép.

Do truc tiép ¢ d6 chinh xac cao vi khong chiu anh hudng cua cac
yéu tb trung gian, khong co sai s tinh toan qui doi. "Phuong phap nay c6
nang suat cao vi khong can phai do nhiéu thong s trung gian va ciing
khong can ton thoi gian cho viée tinh toan qui doi.

Tuy nhién, do gian tiép ciing duoc dung trong mot sO truc‘mg hop
nhu khi khong thé st dung phuong phap do truc tiép duoc hodc viée sir
dung phuong phap do gian tiép lam cho qua trinh do de ~dang hon, d6
chinh xac c6 kha niang dat dugc cao hon, hiéu qua kinh té tot hon.

2. Theo quan h¢ gitta gia tri chi thi trén dung cu do va gia tri cua
dai lugng do, chia ra lam hai loai:

a. Do tuyét doi 1a phuong phap do cho phép doc duoc ngay gia tri
cua dai lugng do trén co cau chi thi cia dung cu do. Vi du: Thu:('yc’ cap,
panme, thudc do goc 1a cac dung cu do theo phuong phap do tuyét doi.

Phuong phap do nay don gian, de thuc hién song pham phai nhleu
loai sai s6 nhu sai sb dlem "0", sai s6 do dao dong cua lyc do, sai s6 do
do bién dong chi thi, sai s tich Iy cta co c4u do trén hanh trinh do ...

b. Po so sdanh la phuong phap do ma chi thi cua dung cu do chi
cho biét sai 1éch ciia gia tri do so voi mau. Gia tri ciia dai luong do duoc
xac dinh nhu sau:

Q=X=*Ax (6.3)
trong d6: X — gié tri cua dai lugng mau.
— lwong chénh léch gitta dai luong do so véi mau.

Khi do, can chinh "0" cho dung cu do hodc may do theo gia tri cua
mau. Viéc chon mau cling can dam bdo hinh dang, kich thudc cia nod
cang giong vai chi tiét do cang tot va phai c6 d¢ chinh xac cao hon df
chinh xac cua chi tiét do. Khi do, tinh trang cua co cau do khi do chi tiét

do gan giéng véi chi tiét mau. Do d6 nod c6 thé khir dugc gan hét cac sai
s6 ma phuong phap do tuyét ddi pham phai.

Dung cu do dung cho phwong phap do so sanh thuong la cac loai
dong ho s0, dung cu do kiéu khi nén, dung cu do kiéu dién tiép xuc va
mét sd loai dung cu do quang hoc ... Thong thuong céc loai dung cu nay

178



chi can pham vi do nho nén dé dang dat d¢ chinh xac cao. Luc nay, do
chinh xéc cta két qua do phu thudc chu y€u vao do chinh xac ciia mau va
do chinh xac khi chinh "0" cho dung cu do.

Phuong phap do so sanh dugc ap dung rong rai trong kiém tra hang
loat vi ning suat do twong ddi cao, d& co khi hoa va ty dong hoa.

3. Theo quan h¢ gitra dau do cua dung cu do va bé mat chi tiét do,
chia ra lam hai loai:

a. Do tlep xtic 1a phuong phap do ma khi do dau do tiép xtc véi bé
mit cta chi tiét do theo diém, dudng hodc mit phang.

Khi do tlep xtc, can thiét phai tdn tai mot luc do gitra dau do va bé
mit chi tiét do dé dam bao sy tiép xuc 6n dinh. Mubn tang do 6n dinh
cua phép do phai tang lyc do. Song dleu d6 s& gay ra sy bién dang trén bé
mat cua chi tlet do, bién dang cua co cau do va sinh ra sai s6 do lyc do.
Ngoai ra, néu dung cu do khong c6 co cAu 6n dinh lyc do thi sé sinh ra
sai s6 do dao dong cua luc do.

Hau hét cac dung cu do, may do dung chuyén ddi co khi, co quang,
co dién duoc stir dung dé do theo phuong phap nay.

b. Po khong tiép xiic 1a phuong phap do khong cé sy tiép xuc gitra
dau d() va bé mat chi tiét do. Vi du: Po b?ng dung cu do kiéu k}li nén,
mot sO loai mdy do quang hoc nhu kinh hién vi dung cu, may chiéu hinh

Uu diém cua phuong phap nay 1a khong gdy ra sai s6 do lyc do va
do dao dong cua lyc do, khong gay anh huong dén bé mit chi tiét do dic
biét 1a ddi voi cac chi tiét mong, mém, va kém cing vimg. Tuy nhién
phuong phap nay doi héi cac thiét bi do phurc tap, dat tién.

4. Theo tinh chét sir dung ctia két qua do, chia ra 1am hai loai:

a. Do bi dpng (con goi la do tiéu cuc) la phuong phap do dugce
thye hién sau khi gia cong xong chi tiét. Do d6 no khong c6 tac dung tich
cuc nham han ché viéc tao ra phé pham trong qua trinh san suét.

b. Do chu djng (con goi 1a do tich cuc) la phuong phap do duoc
tién hanh ngay trong qué trinh dang gia cong chi tiét trén may. Khi hé
thong kiém tra phét hién san pham sap vuot qua gioi han k¥ thuét cho phép
sé tic dong dén hé théng diéu chinh dé ty dong diéu chinh cac thong sb
can thiét sao cho khong tao ra phé pham. Hé théng kiém tra nay dugc trang
bi tu dong trén may cong cu nén con goi 1a hé thong kiém tra tu dong va
chi1 yéu ap dung cho céc nguyén cong gia cong tinh lan cudi.

5. Theo ndi dung ctia cong viéc do, chia lam 2 loai:
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a. Po yéu té 1a phuong phap do duoc tién hanh cho ting yéu tb
riéng biét ctia san pham. Vi du: Dé danh gia chat lugng cua chi tiét ren,
can phai do cac thong sb riéng biét nhu dudng kinh trung binh, dudng
kinh ngoai, duong kinh trong, budc ren, goc profin ren ...

Phuong phap nay dugc dung khi nghién ciru do chinh xac gia cong,
phén tich va tim ra nguyén nhan giy ra sai so dé cai thién qui trinh cong
nghé hau dam bao chat luong ciia san pham. Ngoai ra, n6 con duoc dung
dé kiém tra cac yéu tb chirc ning c6 yéu cau dic biét quan trong cua san
pham nhu kiém tra do chinh xac cua budc ren truyén dong trong cac co
ciu truyén dong chinh xac.

b. Do tong hop 13 phuong phap do duoc tién hanh dong thoi voi
cac yéu td c6 anh huong dén chat luong sir dung cta san pham. Vi du:
Kiém tra chét luong ren vit bang calip ren.

Phuong phap nay thuong duoc dung dé kiém tra 1an cudi hay kiém tra
thu nhén san pham bdi vi chi can biét san pham dat hay khong dat yéu cau.

Két lugn: C6 rat nhidu phuong phap do khac nhau va mdi phuong
phép déu c6 nhimg vu khuyét diém riéng. Viéc lya chon phuong phap do
s€ c6 anh huong rat 16n dén do chinh xac cua két qua do, mic do phtrc
tap cua thiét bi do can dung, tinh kinh té va ning sut ctia qua trinh do.
Do do viéc lua chon phuong phap do tuy thudc vao timg truomg hop cu
thé trén co s phén tich vé cac mat: hinh dang, kich thudc va khdi lugng
ctia san pham, s lwong san pham can do, yéu cau vé do chinh xéac cua
thong s6 can do, diéu kién vé trang thiét bi do sin cd cua noi tién hanh
qué trinh do.

6.3. CAC PAC TRUNG PO LUONG CUA THIET BI PO

Cac dac trung do luong cua thiét bi do bao g(‘A)m mét sb cac thuat
ngur sau:

— Thang chia d¢ 13 mdt bd phan cua co cAu chi thi, bao gém tap
hop cac dau, mat s6 co6 ghi chir s6 chi thi va cac dau hi¢u tugng trung
khac, tuong tmg véi day céac gid tri lién tiép cua dai lugng do.

— Khodng chia a cua thang chia d¢ 1a khoang céach gitra hai vach
dau lién nhau cua thang chia d9.

— Gid tri vach chia c ciia thang chia d 13 hiéu sb cac gia tri cua
dai luong do tuong rng véi hai vach lién nhau cua thang chia do.

Khoang chia a va gia tri vach chia ¢ c¢6 thé gidng hoic khong gidng
nhau tuy theo ting loai dung cu do. Vi du véi thude 14, a = ¢ = Imm; con
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v thude cap 1/20, khoang chia a trén thude phu co thé 1a 0,95mm hay
1,95mm nhung gia tri vach chia ¢ déu 1a 0,05mm.

— Chi thi cia thiét bi do la gia tri ctia dai luong do, dugc xac dinh
theo co cau chi thi va dugc bi€u dién bang don vi do da dugc chap nhan
cua dai lugng do.

— D¢ dao dong chi thi ciia thiét bi do 13 hiéu sb giira gia tri chi thi
16n nhét va nho nhat trong cc gid tri chi thi c6 duge khi do nhiéu lan
cung moét dai luong voi diéu kién do khong doi.

D¢ dao dong chi thi (ciing chinh 1a ¢ on dinh cia thiét bi do) phan
anh su khong 6n dinh cta cac co ciu trong thiét bi do khi chung lam viéc
nhu vi tri, d§ cung viing ... Xich truyén dong cang dai thi do 6n dinh
cang kém. Thong thuong d6 dao dong chi thi cho phép [Agq] ctia thiét bi

do duoc lay:
1 1
MR (64)

— Pham vi do 1a mién cac gia tri cua dai lugng dugce do, gidi han
bang gia tri nhé nhat va gia tri 16n nhat cta dai luong ma thiét bi c6 thé
do duoc.

— Pham vi chi thi 1a mién cac gia tri cua thang chia dg, gidi han
bang gi4 tri dau tién va gia tri cudi cung cua thang chia dj.

Trong mot s6 dung cu do nhu thudc cip, pame ... pham vi chi thi
trung vdi pham vi do.

— Gidi han do 1 gia tri 16n nhat hodc nho nhét ctia pham vi do.

— D¢ khuéch dai ciia thiét bi do K 13 ti s6 giita bién thién cua tin
hiéu hay chi thi cua thiét bi do va bién thién ctua dai lugng do gay nén no.

k=2 (6.5)
c

Trong héu hét cac thiét bi do chiéu dai, do khuéch dai khong doi
doc theo thang do va con dugc goi 1a ti sO truyén ctia no.

— D§ nhay gidi han ciia thiét bi do 1 sy thay d6i nho nhat cta dai
lﬁuo’ng do sao chp co thé gay ra s thay d61 & bd phan chi thi mdt luong
on dinh va c6 thé phat hién dugc bang phuong phap thong thuong.

— Lwong hiéu chinh la gia tri cia dai luong cung tén véi dai
luong dq va dq’qc thém vao gia tri nhan duoc khi do, véi muc dich loai
trir sai sO hé thong.
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— Sai s6 gidi han cho phép ciia thiét bj do 1a sai s6 16n nhat
(khong ké dén dau) cua thiét bi do khi thiét bi do duoc goi 1a dat yéu cau
va cho phép str dung.

6.4. SAI SO PO

Khi do mdt dai lugng, du cho thiét bi do duwoc chon chinh xac dén
dau, phuong phap do c6 hoan thién dén mdy, nguoi do c6 can than nhu
thé nao thi két qua do ciing khong thé dat duoc su chinh xac tuyét dbi
(nghia la dam bao ding vai gia tri that cua dai luong can do). Két qua do
nhiéu lan cung mot dai lwong véi cac diéu kién do khong ddi ciing s&
khong gidng nhau. Trong mot 1an do bat ky, két qua do chi cho mét gia
tri gan dang vai gia tri that cua dai lugng can do. Sai 1éch gitra gid tri chi
thi trén dung cu do vai gid tri that cua dai lugng can do 13 sai sé do, n6
phéan anh murc do chinh xac cua phép do.

6.4.1.Nguyén nhan giy ra sai s6 do
— Saisd do dung cu do
— Sai s6 do phwong phap do
— Sai s6 do mdi truong do, chii yéu do nhiét o
— Sai sb do lyc do va dao dong cua lyc do
— Sai s6 do anh hudng cua chit lwong bé mit chi tiét do
— Sai s6 do nguoi do
6.4.2. Phén loai sai s6 do
1. Can cie vao cong thirc biéu dién ciia sai sé

— Sai sb tuyét ddi: 1a sai 1éch gitra két qua do va gia tri that cua dai
luong do.

Ay =x—-Q (6.6)
vl X —gid tri két qua do (gia tri chi thi trén dung cu).
Q — gia tri that cua dai lugng do.
Ay la mot dai lugng cé thir nguyén (1a thir nguyén cua dai

luong do) va c6 dau. N6 thé hién mirc d6 gan ding cua két
qua do so voi gié tri that cua dai luong do.

— Sai sb twong ddi: 1a ti 18 tinh theo phan trim cua sai s6 tuyét ddi
va gid tri that cua dai lugng do.
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e A o (6.7)
Q

Sai sb tuong d6i 1a mot dai luong khong c6 thir nguyén, thé hién
murc do sai khac cua két qua do so véi gia tri that cua dai luong do. Ti 1€
nay cang 1én chirng to phép do cang kém chinh xac.

Sai sb tuyét ddi cho biét gia tri cu thé cua sai sb do, song sai $6
tuong doi cho biét tong quat hon va chinh xac hon khi danh gid mac do
chinh xac cua két qua do.

2. Can cw vao qui ludt xuat hién ciia sai so

— Sai s6 hé thdng 14 loai sai sd ¢ tri s6 va dau nhat dinh hoic bién
thién theo qui luat xac dinh khi do nhi€u lan mét dai lugng do. Vi du sai
s0 do dung cu do, do mau di€u chinh, do phuong phép do ...

Khi d3 x4c duge nguyén nhan giy ra sai so hé thong, co thé tinh
duoc gia tri cia nd, du doan dugc qui luat bién thién va du tinh dugc
phuong phéap khir hodc giam bét.

— Sai s ngau nhién 14 loai sai s6 do nhimng nguyén nhan chwa biét
hodc c6 tinh ngau nhién gy ra. Vi vay dau, tri s va qui luat bién thién
ctia n6 déu khong thé xac dinh chinh xéac duoc. Sai sb nay dugc phat hién
bang cach do nhiéu 1an dai luong do v6i moi diéu kién do khong ddi. Vi
du nhu sai s6 do d6 khong 6n dinh chi thi cta dung cu do, do anh huong
cua su khong déng nhét vé luc do, do su gé dat khong déng nhét gifra chi
tiét do va dung cu do trong céc lan do .

Su t6n tai ctia sai s ngAu nhién trong phép do 1a tat nhién va hau nhu
khong thé khir hét dugc, chi co thé tao diéu kién do tot dé giam tri s6 ctia no.

3. Cin cir vao dp I6n ciia sai sé: phan ra sai s6 thong thuong (ndm
trong kha nang xuat hi¢n) va sai so tho.

Sai sb tho 1a sai so 16n hon han céc gia tri thong thuong khac va
nam ngoai qui ludt xuat hién binh thuong ciia sai s6 d6. Cac sd lidu c6
mang sai s6 tho can phai duoc loai bo trude khi xir 1y két qua do.

6.5. XU LY KET QUA PO

Gia thiét cac sai sb do &; = X; — Q 13 thuin ngdu nhién (sai s6 hé
thong da duogc khir hét), trong do x; la gia tri do nhi€u lan moét dai luong
do véi diéu kién do khong doi, Q 1a gia tri that cua dai lugng do.
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Qua thuc nghiém, sai s6 ngdu nhién thuong phan bd theo qui luat
chuan. Néu goi y 1a ham mat d¢ xac suat xuat hi¢n cua céac gia tri do x;
thi theo qui luat phan bo chuan:

y

s y=f(x)
—f(x)= 25* (6.8 _
y=f(x) o © (6.8) .

Hinh 6.1: Puong cong phéin bé chudn cia sai sé do

trong do: X — vong sb (1a gia tri trung binh cua loat do), dugc tinh nhu
- XX, X, 1
sau: X =122 n==3X (6.9)
n n <

o — sai 1é€ch binh phuong trung binh, dugc tinh nhu sau:

\/(xl—i)z+(x2—§)2+...+(xn—§)2 _ Z(Xi_;)z (6.10)

n

Do trong thuc té khong thé biét duoc gia tri that Q cua dai lugng do
nén co the ldy gid tri X dé biéu dién két qua do thay cho Q Vi X |4 gia
tri gan Q nhat va dang tin cay nhat. Sai léch gilra gid tri do va gia tri
trung binh cua loat do dugc dinh nghia 1a dé léch v:

Vi=Xj- ; = Vi2 = (Xi - ;)2 (6.11)

Sai 1éch binh phuong trung binh ¢ ddc trung cho d6 phan tan kich
thudc xung quanh gia tri X nén con goi 1a sai 1éch tidu chuan. N6 thuong
ding dé biéu thi d6 chinh xac Af cua két qua do, nghia 14 gia trj that Q
cua dai lugng do thuong dao dong xung quanh gia tri X mot lugng
khong qua +o

Q=X %o (6.12)

Vi du: Can kiém tra mot bé mat truc co kich thudc thiét ké cho trén

ban vé& 1a @¥65n7.

Tra bang tiéu chuan co: @65n7 = @65 iggi
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Do nhiéu 1an dudng kinh truc bang panme do ngoai va dugc cac gia
tri do cho trong bang sau:

Lando | Gia tri doxi(mm) | Do léch vi (um) vi? (um)

1 65,03 —7 49

2 65,04 +3 9

3 65,035 -2 4

4 65,05 +13 169

5 65,04 +3 9

6 65,025 -12 144

7 65,035 -2 4

8 65,04 +3 9

9 65,035 -2 4

10 65,04 +3 9
n=1p | 2650370 Svi=0 > v = 410

X =65,037

Két qua do: Q = X * & = @65,037 % 0,0067 (mm)

Sai s6 ctia phép do 1a Af = 13,4um. O ddy can phai kiém tra lai sai

s6 ctia phép do c6 nam trong pham vi cho phép. Theo ISO, do chinh xac
cho phép [Af] ciia phép do tuong tng véi cip chinh x4c ciia kich thudc
duoc do:

Céapchinhxac [1+4] 5 | 6 | 7 | 8 | 9 | 10 [ 11+18

[ZAj 100% 35

ct

325130 | 275 | 25 | 20 | 15 10

Te 1a dung sai cua kich thude chi tiét.

. Af
Do kich thudc dugce do c6 cap chinh xéc 7 nén u =0,275

ct

— [Af] = 0,2753 2T = 0,27532330um = 16,5um
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Nhu viy, sai s cta phép do 1a Af = 13,4um < [Af] = 16,5um. Do
d6, két qua ciia phép do chap nhan duge. Do X = 65,037 nam trong
phg}m vi kich thuég gidi han nho nhat dmln Vé.‘ kich thudc gioi han 16n
nhat dyax nén chi tiét dugc xem la dat yéu cau vé kich thuoc.

Trong trudng hop sai s6 ciia phép do vuot qué gidi han cho phép,
do la do cac gia tri do cua cac lan do phén tan qua rong. Nguyén nhan c6
thé do chi tiét do ¢6 sai léch hinh dang va vi tri qua lon hodc dung cu do
¢6 do on dinh kém. Thong thudng dung sai hinh dang va vi tri chi chiém
tir 25% dén 60% ciia dung sai kich thudc. Néu sai 1éch hinh dang va vi tri
vuot qué gidi han d néu, can phai loai bo chi tiét d6. Truong hop su
phan tan rong cua céc gi tri do 1a do d6 6n dinh kém cua dung cu do. Pé
két qua do co6 do tin cdy cao hon, can chon lai dung cu do khac c6 do on
dinh cao hon hoac dung cu do c6 gia tri phan d6 nho hon.
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CAU HOI ON TAP
CAac don vi do co ban trong hé SI gom:
a. Mét (m); Kilogam (kg); Gidy (s); Ampe (A); do Kelvin (K).

b. Mét (m); Kilogam (kg); Gidy (s); Ampe (A); do Kelvin (K);
Candela (Cd).

c. Mét (m); Kilogam (kg); Giay (s); Ampe (A); do Kelvin (K);
Candela (Cd); Radian (Rad).

d. Mét (m); Kilégam (kg); Giay (5).

Pé do khodng cdch tdm hai 16 trén mot bé mdt chi tiét, phdi sir dung
phuwong phap:

a. Do tryc tiép. ¢. Po gian tiép.
b. Do tich cuyc. d. Po téng hop.

Tai sao thong thuong nén su dung phwong phap do truc tiép hon la
do gian tiep?

a. Vi do tryc tiép c6 d6 chinh xac cao boi khong chiu anh hudng cua
cac yeu t0 trung gian.

b. Vi do truc tiép khong c6 sai s6 tinh toan quy doi.

c. Vi phuong phéap nay c6 nang suat cao do khong phai do nhiéu
thong s6 va khong phai thuc hién cac phép tinh toan trung gian.

d. Tét ca déu dung.

Muén ap dung phirong phdp do tich ciee, phdi sir dung cdc logi dung
cu do co kha nang:

a. Po tiép xuc. ¢. Po tuyét ddi.
b. Do khong tiép xic. d. Do tong hop.

Pé do chinh xdc kich thuée D ciia chi tiét bén, phdi sir dung phirong
phap:

a. Do tryc tiép.

-

D

c. Do so sanh. %_L

d. Po tong hop.

b. Do gian tiép.
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6. Viéc lya chon phwong phdp do tity thudc vdo ting trieong hop cu thé
trén co so phan tich cdc yéu to sau: ..................

7. Dung cu ¢6 khodng chia a va gid tri vach chia ¢ bang nhau trén cdc
thang chia do la ..................

8. Dung cu co khoang chia a va gia tri vach chia c khdc nhau trén cac
thang chia dg la ..................

9. Gia tri cua dai luong cung tén voi dai lwong do va dwoc thém vao
gida tri nhdn dwoc khi do véi muc dich loai triv sai so hé thong 1a

10. Can cu vao qui ludt xuat hién, sai s6 do gom co: ... ...............

11. Vi du vé mot logi sai sé ngau nhién trong qud trinh do
7 F
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Chwong Vi
PO KiCH THU'O'C DAI

Muc tiéu chwong V1. Sau khi hoc xong chwong nay, C&c sinh vién c6
kha nang:

1. Trinh bay dwoc nguyén 1y ciu tao, cong dung va pham vi sir
dung cua cac logi dung cu do kich thuoc dai thong dung.

2. Biét cach doc tri sé trén cdc loai dung cu do kich thuoc dai
thong dung.

3. Biét cach chon phuwong phdp bdo quan va hiéu chinh thich hop
cho cdc loagi dung cu do kich thudc dai.

4. Chon dwoc loai dung cu do kich thudc dai phu hop voi do chinh
xdc va nang sudt theo Yyéu cau.

7.1 KHAINIEM

bé do kich thude dai, co thé dung nhiéu loai dung cu do c6 chuyén
d6i khac nhau nhu chuyén d6i co khi, chuyén doi quang hoc, chuyén doi
dién, chuyén ddi khi nén ... Trong pham vi chuong nay s& chi dé cap dén
cac dung cu do c6 chuyén doi co khi (con goi 1a dung cu do kiéu co khi).

Dung cu do co chuyén ddi co khi 1a loai dung cu st dung chuyén
do1 co khi dé tiép nhan tin hi€u vao tr dai lvong do, bién doi thanh tin
hiéu ra va thé hién trén co cau chi thi.

Chuyén di co khi c6 hai bo phan co ban:

— B0 phan cam: c6 nhiém vu tiép xtac véi chi tiét do dé nhan su
bién do6i cua kich thudc do va bién thanh sy thay doi vé vi tri ciia ban
than no.

Déi v6i dung cu do chinh xac, yéu ciu vé chuyén dong cua by phan
cam la chuyen dong co qui luat theo sy bién thién cua yéu t6 can do, phai
¢6 tinh 6n dinh cao dong thoi lyc do khong thay doi trong mién bién
thién cua dai lugng do.

— B phan khuéch dai: co nhiém vu khuéch dai luong thay ddi vé
vi tri cia bo phén cam V?l truyén td1 bo phan chi thi, gdy cho bd phan chi
thi mgt lugng dich chuyén 16n trén thang chia do.

Qua,n hé chuyén vi gitta bd phan cam va bg phan chi thi (do l?(f)
phan khuéch dai tao ra) phai ddm bao thuc hién theo mdt qui luat yéu cau
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cho trudce véi dg chinh xéac can thiét. Qui luat nay phu thudc vao qui luat
khac vach cia thang chia d¢ va dugc bic¢u dien bdi mot ham c6 dang sau:

So =f(S) (7.1)
trong do: Sp 1a chuyén vi cia bg phan chi thi.
Sla chuyén vi ciia bo phan cam.

Trong cac dung cu do kiéu co khi, dé’ tao thuén loi cho Viézc khéc
vach trén thang chia d6 (cac vach c6 phan bo déu), ham f trong bicu thirc
(7.1) phai 1a mdt ham tuyén tinh, nghia la:

So = K(S) (7.2)

trong do: K 1a hfmg sO vaK ™ | (K duoc goi 1a h¢ s6 khuéch dai
hoac @6 khuéech dai).

Nhu vay tat ca cac bod phan khuéch dai phai 1a nhiing co cAu ¢ qui
luat truyén dong tuyen tinh hodc rat gan vai tuyen tinh.

7.2 CAC LOAIDUNG CU PO KIEU CO KHI THONG DUNG
7.2.1 Thudc cap

1. Cong dung: Thudc cap dung dé do cac kich thudc ngoai (chiéu
dai, chiéu rong, chiéu cao, duong kinh try ngoai ...), cac kich thudc trong
(duong kinh 16, chiéu rong ranh ...) va chiéu sau. Tuy theo két cdu ma
thude c6 thé thuc hién mot, hai hodc ca ba cong dung néu trén.

Tuy thudc vao kha nang dat duoc do chinh xac cua thudc khi do,
chia ra lam ba loai: thudc cap 1/10; 1/20 va 1/50.

Ngoai cac loai thude cdp co khi co c4u tao theo nguyén 1y du xich
(hinh 7.1), con c¢6 mot s loai thude cip khac nhu thude cip c6 dong hd
so (hinh 7.2), thudc cap dién tir (hinh 7.3).

2. Ciu tgo: Du c6 hinh dang va két cau rit da dang, thudc cap co
khi ludn co ba phan chinh:

— Thudc chinh: mang mo do ¢b dinh va trén than ¢ thang chia do
theo milimét.

— Thudc phu (thude du xich): mang mo do di dong va trén than co
khic vach theo nguyén tic sau:

Goi a va a’ 1a khoang cach gitra hai vach trén thudc chinh va trén
thudc phu.
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Goi ¢ va ¢’ 1a gia tri gitra hai vach trén thude chinh va trén thude phu.
Ta c6 biéu thae:  a’ = cy2c (7.3)

trong do: y 1a moduyn cua thudc, dac trung cho mue do phong dai
trén thudce phu (thuong y=1,2, ...).

Ll hssplipdapipusadasaayylyn bbbl ——=

a)
Hinh 7.1: Cdc dang thudc cap co khi
) a) Thudc cap thong dung
T b) Thuoc cap do sdau
=
s s B
ITHNTEN

Hinh 7.3: Thudc cap dién tir

191



Vidu 1: Véi thude cap 1/10,tacd : a=c = Ilmm, ¢’ = 1/10mm

— Néuy =1thia’=cy2c¢ =112 (1/10) = 9/10 = 0,9mm; nghia la
trén thude phu lay 9mm chia lam 10 phan bang nhau (Hinh 7.4a).

— Néuy =2thia’=cy2c¢ =122 (1/10)=19/10 = 1,9mm; nghia la
trén thude phu lay 19mm chia lam 10 phan bang nhau (Hinh 7.4b).

Vi du 2: Véi thude cap 1/20,ta cod : a=c = 1lmm, ¢’ = 1/20mm

~ Néuy=1thia =cy2c =112 (1/20)=19/20 = 0,95mm;
nghia la trén thudce phu lay 19mm chia lam 20 phan bang nhau.

-~ Néuy=2thia =cy2c =122 (1/20) = 39/20 = 1,95mm,;
nghia 1a trén thudc phu lay 39mm chia lam 20 phan bang nhau.

Cau tao cua cac thudc khac cling dua vao nguyén tac trén.

20 30 20 30 40
Lol Lol b b
||||||||||| |||||||||||
0 10 0 10

(Slle A
a) b)
Hinh 7.4: Cdu tao thuéc phu ciia thuée cdp
a) y=1 b) y=2

3. Cdch doc két qua do trén thwéc cip
Két qua do L duoc xéac dinh theo biéu thirc sau:

L=m+i.c (7.4)
trong do : mla s6 vach trén thudc chinh & bén trai vach 0 ctia thude phu.
i 1a vach thir i trén thudc phu tring véi mot vach bat ky trén thudc chinh.

Vi du: Két qua do thudc cap trén hinh 7.5 la:

20 30 30 40 50

I |||||||||||||M||||||||~|

TTTTIFTTT [TITTITTTTI |||||

0 10 0 2 4 6 8 10
a) b)
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L=m+ic L=m+ic
=20+ (6x0,1) =32 + (9x0,05)
= 20,6 mm =32,45 mm
4. C&ch bdo qudn

— Khong do khi chi tiét dang quay, can kiém tra mat vat do sach
va khdng c0 ba via trude khi do.

— Nén doc s6 khi thudce cdp dang kep vao chi tiét, han ché viéc lay
thude ra khoi bé mit do r6i méi doc sb.

— Ludn giit thudc sach, khong dé chong cac vat khac 1én thude.

— Lau chui thudc bang gi& sach va boi dau chdng ri sét sau khi hét
ca lam viéc.
7.2.2 Panme

1. Cong dung

Panme la loai dung cu dg kich thudc dai co do chiph xac cao hon
thudc cap, kha nang do dugce dén 0,01mm (loai dac biét dén 0,00 1mm).

Co6 ba loai panme chinh:
— Panme do ngoai (hinh 7.6): dung dé do céc kich thudce nhu chiéu
dai, chiéu rong, d6 day, duong kinh ...
— Panme do trong (hinh 7.7): dung & do cac kich thude nhu
duong kinh 15, chiéu rong ranh .... Bé mo rong pham vi do, moi panme
do trong bao gio ciing kém theo nhung tryc nbi ¢o chiéu dai khac nhau.

Nhu vay chi can mot panme do trong c6 thé do dwoc nhiéu kich thudce
khac nhau nhu : 75 + 175, 75 =+ 600, 150 +~ 1250mm ...

— Panme do sau (hinh 7.8): dung dé do cac kich thude nhu chiéu
sau céc ranh, 10 bac va bac thang ...

Cac loai nay chi khac nhau vé than va mo do, con cac bd phan chu
yeu khéc c6 cau tao giong nhau.

193



.
0,01 mm |EZ| 025 mm

SWITZERLAND

ISOMRASTER®

01.10101

! 100-125
10150

194

Hinh 7.7: Panme do trong

b)




Hinh 7.8: Panme do sau
2. Ciu tao
Panme c6 cau trén nguyén 1y chuyén dong cta ren vit va dai bc,
trong d6 bién chuyén dong quay cia tay quay thanh chuyén dong tinh
tién ctia dau do di dong (hinh 7.6b). Cudi dﬁu do di dong c6 ren vit chinh
xac (voi bude p = 0,5mm) an khop voi dai ¢ dan hoi duge gin cb dinh
bén trong mot dng tru. Trén éng tru c6 khic thudc chinh véi a = ¢ =

0,5mm. Phan con cia dng quay c6 khic 50 vach chia déu theo chu vi.
Gi4 tri vach chia trén thudc phu nay la:

=P 95 _om (7.5)
n 50

Pé dam bao do chinh x4c ctia panme, chiéu dai phan ren vit trong
co cau truyén dong thuong 1a 25mm nham gidm sai so tich 1y bude ren
trong qua trinh ché tao.

3. Cdch doc két qua do

Két qua do cling gdm hai phan va duoc xac dinh nhu d6i véi thudce
cap: L=m+ic

trong d6: m 2 sb vach trén thudc chinh ¢ bén trai ctua dng quay.

i 2 vach thtr i trén thude phu trung v6i dudng chuén trén dng
¢d dinh.

Vi du: Két qua do hinh 7.9a va 7.9b 1a:
L=m+i.c’ L=m+ic
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=16 + (7 x 0,01) = 36,5 + (47 x 0,01)

=16,07 mm = 36,97 mm
10 15 30 35

Hinh 7.9: Két qua do trén panme

Dé ting kha nang do dugc dén 0,001mm, ngoai hai thang do trén,
pame c6 thém thang do phan ngan theo nguyén 1y cau tao nhu du xich
cua thudc cap (hinh 7.10).

Két qua do trén hinh 7.10 12: L = 6,763 mm

NSO

ubuuuul
0 5

Hinh 7.10: Panme do phan ngan

Pé tao thuan loi cho thao tac do trong qua trinh do cac 16 nho,
pame do 10 3 tiép diém dugc ché tao c6 kha nang cho 3 dau do di dong ra
vao dong thoi, tiép xtc voi bé mat 10 can do (hinh 7.11).
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7.2.3 Ciin miu song song
1. Céu tao

Can mau song song 1a mot loai mau chuén vé chiéu dai va c6 dang
hinh khoi chit nhat véi hai bé mat lam viéc dugc ché tao rat song song,
dat d6 chinh xac ve kich thudc va dé bong bé mat cao (hinh 7.12).

Kich thudc do L ciia cin mau 1a khoang cach hai diém chinh giira
ctia hai bé mat 1am viéc trén cin mau. Dé gitt d0 chinh xac cua kich
thude lam viéc nay, can mau duoc ché tao bﬁng thép hop kim chét luong
cao, c6 hé sd gidn nd nhiét thip va dugc nhiét luyén dat do cting cao (62
+ 65 HRC). Cin mau duogc ché tao theo 4 cép chinh xac vo1 muc do
chinh xac giam dan: cép 0, 1, 2, 3. Trong do, can mau cép 0 va 1 duoc
dung trong phong thi nghiém dé do ludng co ban hay dé kiém tra va diéu
chinh cac loai dung cu do khac. Cian mau cép 2, 3 duoc dung trong san
xuat dé kiém tra san pham.

Tict dién clia can mau 1a 9 x 30mm doi véi cac mieng can mau co
kich thudc do L < 10mm va bang 9 x 35mm doi v6i cac miéng can mau
c6 kich thude do L > 10mm.

Hinh 7.12: Cin mdu song song

Vi mdi miéng can mau chi thé hién mot kich thude dinh trude nén
dé tao ra mot kich thudc bat ky can phai ghép nhidu miéng khac nhau
trong mét bg. Can mau thuong dugc ché tao thanh tung bo va dat trong
hop. Sb lwong miéng can trong mdi bo thay d6i khac nhau (tir 7 dén 116
miéng) nhung thong dung nhét 14 bo c¢6 87 miéng va co kich thudc dugce
phan bd nhu sau:

197



* Can chénh 1éch 0,001: 1,001 -1,002—-...-1,009 : 9 miéng

* Can chénh léch 0,01: 1,01-1,02—... - 1,49 : 49 miéng
* Can chénh léch 0,5: 05-1-15-...-95 - 19 miéng
* Can chénh 1éch 10: 10-20-30—-...-100 : 9 miéng

Tong cong : 87 miéng

V1 du: Mudn kiém tra kich thuéc L = 80. 0,014 Mm, can ¢o hai miéng
can mau cé kich thude Lyax = 80mm va Lm.n =179, 986mm Miéng can
mau vai kich thude Lmax dd c6 san, con mleng cin mau véi kich thude
Lmin duoc ghép tur cac mleng sau:

Lmin=1,006 + 1,48 + 7,5 + 70 = 79,986mm
2. Cong dung
— Kiém tra truc tiép kich thude chi tiét nhu bé rong ranh ...

— Két hop véi cac dung cu do khac nhu ddng ho so, Optimét ... dé
xac dinh kich thudce chi tiét bang phuong phap do so sanh.

— Dung lam chuan dé kiém tra va khac vach cac loai dung cu do.

— Dung lam chuén‘dé diéu chinh méy trudc khi gia cong chi tiét
trong san xuat hang loat bang phuong phap tu dong dat kich thudc.

3. Cdc yéu cau cua viéc ghép va bdo qudn can mau
— Lau sach can mau bang xang trang va vai mém trude khi ghép.

— Dung phuong phap vira xoa vira ép voi mot ap luc nhe dé dam
bao cac miéng tu dinh chat vdi nhau thanh mot khoi.

— S6 lugng can mau can thiét dé ghép thanh mot kich thudc bat ky
cang it cang tot (khong qua 4 miéng) va phai nam trong cung mot bg.

— Sau khi sir dung xong nén thio rdi cac miéng can, rira sach bang
xang, lau kho va b6i mot mang mong vadolin dé bao v¢.

— Hop can mau phai dugc dat noi kho rdo, khong co ning néng va
nhiét dg it thay doi
7.2.4 Calip gi6i han

1. Cong dung

Calip dung dé kiém tra cac thong s0 vé kich thudc ciia chi tiét trong
san xuat hang loat vi két cau ctia n6 don gian, d& ché tao va cong viéc
kiém tra dwoc thyc hién rit nhanh chong. Day 1a loai dung cu do khong
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c{) co cAu chi thi nén chi dung dé xéac dinh kich thudc thuc caa chi tiét co
nam trong pham vi dung sai cho phép hay khong (hinh 7.13).

2. Phan loai: c6 nhiéu cach phan loai khac nhau.

Theo muc dich cia viéc kiém tra, phan ra:

Calip tho: dé kiém tra chi tiét trong qu4 trinh gia cong.

Calip thu nhan: dé kiém tra thu nhan san pham.

— Calip kiém tra: dé kiém tra lai d6 chinh x4c cua hai loai calip
trén sau mat thoi gian st dung.

e Theo pham vi st dung, phan ra: calip tru, calip con, calip ren,
calip then hoa ...

e Theo dang bé mit kiém tra, phan ra:
— Calip n(t: dé kiém tra bé mit trong cua chi tiét.
— Calip ham: dé kiém tra bé mat ngoai cua chi tiét.

Trong phan nay chi dé cap dén loai calip nut va calip ham dung dé
ki€m tra bé mat try tron trong qua trinh gia cong.

Hinh 7.13: Kiém tra chi tiét bang calip n(t

3. Ciu tao
~ Calip c6 rat nhiéu kiéu voi két cu khac nhau. Tuy nhién v& co ban,
cau tao cua calip gom c6 than va hai dau do: dau qua (ky hiéu Q) va dau
khong qua (ky hi¢u KQ).

Hinh 7.14 va 7.15 giéi thi¢u cac loai calip nut va calip ham thong
dung. Pau qua cua calip bao gio ciing dai hon dau khong qua vi hai ly
do sau:
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— Dau qua cua calip lam viéc nhiéu hon dau khong qua nén dé bi
mon hon.

— Loai trir dugc anh hudng cua sai 1éch vé hinh dang trén chi tiét
(nhu d6 cong duong tam truc) dén két qua kiém tra.
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Hinh 7.14: Calip nut

a) Cho kich thudc tir 1 +~3mm
b) Cho kich thuée tiv 3 +50mm (dau do thay doi).
C) Cho kich thuéde tir 3+50mm (dau do khéng thay doi).
d) Cho kich thuée tie 50 + 100mm (dau do thay doi).
e) va f) Cho kich thudc tir 50 +250mm.
200 9) Cho kich thuoc tue 100 +300mm
h) Cho kich thudc tir 160 +360mm
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Hinh 7.15: Calip ham

a) va b) : ding cho cdc kich thude tir 3 dén 10mm
¢) va d) : ding cho cdc kich thude tir 10 dén 100mm
e) : ding cho cdc kich thuée tir 100 dén 325mm

4. Kich thuéc danh nghia va dung sai cia calip the

— Kich thudc danh nghia: V& nguyén tac, kich thuéc danh nghia
dau qua va dau khong qua cua calip phai twong tng bang cac kich thude
gi6i han cia chi tiét can kiém tra; nghia I3 :

Véi calip nit: dg = Dpmin Va dkg = Dimax
Vi calip ham: Dg = dmax Va Dkg = dmin
trong d6: Dpin V& Dmax 2 kich thudc nho nhat va 1on nhét cua 16 can kiém
tra.
Oimin VA dmax 2 kich thude nhod nhit va 16n nhat cta truc can kiém tra.

— Dung sai: dung sai va sy phin bd khoang dung sai cac kich
thu’dc ctia calip tho phu thudc vao cip chinh xac cta chi tiét can kiém tra.
Tri sO dung sai nay thuong lay tir 10 + 25% dung sai kich thudc cia chi
tiét va chon theo tri s6 trong bang tiéu chuén.
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Pau qua cua calip vi [am viéc ¢c6 ma sat nhiéu nén trong ti€u chuan
c6 qui dinh dung sai mon, con dau khong qua thi khong can.

— Kich thu(');c ché tao cua galip tho : trén ban v& ché tao calip, can
ghi kich thudc ché tao cia n6 gom kich thudc danh nghia va dung sai.
Nguoi ta khong lay kich thudce gidgi han cia chi tiét lam kich thude danh
nghia cho calip ma qui dinh nhu sau:

* V6i calip nut: 1dy kich thude gidi han 16n nhat cua calip 1am kich
thudc danh nghia ché tao, con dung sai phan bo vé phia am.

* Vi calip ham: lay kich thudc gidi han nho nhat cua calip lam
kich thuéc danh nghia ché tao, con dung sai phan bo vé phia duong.

Phan dung sai mon 13 dé duy trit cho do mon cua calip trong qua
trinh str dung. Khi ché tao, kich thudc calip chi nim trong phan dung sai
ché tao chtr khong ké dén phan dung sai mon.

Vi du: Hinh 7.16 biéu dién mién dung sai cta calip thg dung dé
kiém tra cac chi tiét 18 va truc trong ldp ghép c6 D = d = ¢60 H7/f7

um KQ
— +2,5
+30
L -2,5
H7
Q
+6,5
=yt
-3
o
< Q +3
Il -30 E
-1,5
- )
1] -6,5
a f7
KQ
+2,5
-60
I—I _2,5

mién dung sai cua chi tiét kiém tra

I:I mién dung sai ché tao cua calip
- mién dung sai mon cua calip

Hinh 7.16: Mién dung sai ciia calip
Kich thudc ché tao cua calip la:
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* Calip nat: Pau qua : dg = $60,0065.9 905 MM
Pau khong qua : dko = $60,0325.9,00s MM
* Calip ham: Pau qua : Do = $59,9635"% mm
Diu khong qua : Dig = $59,9375"%%° mm
5. Cdc yéu cau ky thudt ciia calip

— Vat liéu ché tao calip phai c6 tinh chdng mon cao, tinh chéng ri
tot (thuong dung thép cacbon dung cu hodc thép hop kim dung cu).

— Calip phai dugc nhiét luyén dat 36 ctirng cao (56 + 64 HRC).

— DG nham bé mat lam viéc cua calip dat tir cap 8 dén cap 12 tuy
thudc vao cap chinh xac cua chi ti€t can kiém tra.

— Sai léch hinh dang hinh hoc cta bé mat lam viéc cla calip nam
trong gidi han khodng dung sai kich thudce calip.

6. Cach sir dung va bdo qudn
— Khong str dung strc manh an calip vao chi tiét kiém tra.

— Khong tién hanh kiém tra chi tiét lic dang quay hay con ndng.

Phai lau sach bé mit cua chi tiét va calip trude khi kiém tra.

— Sau khi sir dung, can lau chui calip can than va boi dau vao cac
bé mat lam viéc.
7.2.5 Pong ho so

1. Cong dung

Déng ho so 1a mot loai dung cu do c6 mat s6, dugc str dung rong
rai trong san xuat vdi cac cong dung sau:

— Kiém tra kich thuéc chi tiét bang phuong phap do so sanh trong
san xuat hang loat.

— Kiém tra sai 1éch vé hinh dang cua bé mat cling nhu sai I¢ch vé
vi tri tuong quan gitta cadc bé mat trén chi tiet.

— Dung dé diéu chinh may trong san xuét hang loat, ga dit chinh
xac chi tiét trude khi gia cong trong san xuat don chiéc hay trong sua
chira.

2. Cdu tao
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Pong ho so cé rat nhieu kiéu véi két cau khac nhau. Tuy nhién, vé
co ban dong ho so thuong c6 cac bd phén chinh sau:

— B0 phéan cam gém dau do, thanh do ...

Bo phén chuyén ddi va khuéch dai.

B6 phan chi thi gdm mat sb, kim chi thi ...
— B0 phén 6n dinh gém 10 xo va céc chi tiét phu khac.

Tuy theo co cau cua by phan chuyén doi — khuéch dai, c6 cac loai
dong ho so sau: dong ho so dung don, dong ho so dung banh rang, dong
ho so dung tryc vit va dong ho so dung 16 xo.

Hinh 7.17 14 hinh déng bén ngoai ctia dong ho so dung banh ring.
C6H céc loai sau: dong ho so hién thi s6 véi thanh do chuyén dong tinh
tién (hinh a) hodc dong hd so chan gip c6 thanh do chuyén dong lic
(hinh b) va dong hd so dién tir (hinh c).

Hinh 7.17: Cdc loai dong hé so

~ Khi sur dung, ddng hd so thuong duoc ga vao cac loai dé ga vai két
cau khac nhau nhu hinh 7.18
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Nguyén 1y hoat dong ciia dong hd so nhu sau (hinh 7.19):

Khi kich thudc chi tiét thay ddi, tmg voi mot lugng dich chuyén rat
nho cua thanh do 1, qua truyén dong thanh riang 2 2 banh rang nho Z; va
bd banh rang tang toc Z,, Zz lam cho kim dai 6 quay mot goc rat 16n.

Su bién thién cua dai lugng do duqc xéq dinh thong qua s6 vach
ma kim dai quay va gia tri vach chia ctia dong ho so.

Nho bd banh rang giam tdc Zs, Zs | Chuyen dong tir banh rang 16n
Z3 truyén sang banh ring nho Z, 1am quay kim ngin mot goc rat nho dé

dé theo doi s6 vong quay cua kim dai. Khi kim dai quay mot vong thi
kim ngin quay di mot vach.

Cong dung cia 1o xo xoin 5 I giir cho thanh do luén di xudng tao
ra ap luc do ban dau. Lo X0 14 6 quan véi truc ctia banh ring Z4 dé giy ra
strc cang trong toan bd hé thong banh rang nham khir khe hd mit bén cua
mat rang khong lam viéc.

Hinh 7.19: Pong hé so diing banh rang

1 — Thanh do 2 — Thanh rang 3 — Banh rang nho Z,
4 — Bdnh rang lém Z, 5 — Banh rang nho Zz3 6 — Kim dai

7 — Banh rang lom Z, 8-Loxola 9 — Lo xo xodn

10 — Kim ngdn 11 — Vach chinh mién dung sai
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Do khuéch dai K cua loai déng hd so nay la:

K=2-.22 (7.6)

trong d6 : L 2 chiéu dai kim chi thj 1
m 2 modun cua hé théng banh rang (m = 0,1 hoic 0,2).
Z1, Z», Z3, Z4 2 $6 rang cua cac banh rang (Z; = 16, Z, = Z, = 100,
Z3= 10)
Thuong K =100, ¢ = 0,0 lmm, pham vi chi thi 1a £ Imm.
Chuyén vi So ctia kim chi thi va chuyén vi S ciia bd phan cam cé
quan hé tuyén tinh theo cong thtrc:
So=K.S (7.7)
Sai sfr)‘d(}ng hoc AFs cua banh rdng Z; sé gay chi kim chi thi mdot
sai sO tinh bang cong thtrc :
ASy =K . AFy (7.8)
Pé bao dam do chinh xé4c ctia dong hd so, ASy khong cho phép 16n
nén AFs ciing phai nho, nghia 1a banh rang phai dugc gia cong voi do
chinh xéc rat cao. Vi Iy do d6, néu K = 1000 thi sai s6 dong hoc AFy cuia
banh rang Z; nho dén noi viéc ché tao khong thé thyc hi¢n dugce. Bé giai

quyét van dé nay, ngudi ta khong ding an khép rang cho cip truyén dong
thr nhat ma theo mot trong hai phuong an sau:

- ’Két hop gitra don va banh rang, don ¢ phan diu va banh ring &
phan cuoi trong so do dong cua dong ho so (hinh 7.20a).

~ — Dung ba c@p &n khép, trong d6 cdp &n khép dau tién 1a thanh
day va cam c6 bién dang than khai, con hai cap sau la an khép banh rang
(7.20D).

SoP

b)




Uu diém cua cac phuong 4n nay 1a thay cho sai sé dong hoc cua
banh rang (néu dung an khop thanh rang2banh rang) bang sai so truyén
dong cua h¢ thong don hay sai sO bién dang than khai ciia mét rang (c6
gia tri nho hon nhicu).

7.2.6 Dong ho do trong

1. Cong dung: dung dé do 156 c6 dudng kinh tir 6 dén 1000mm bang
phuong phép do so sanh.

bong ho so

Co ciu dinh tam

(>

, ~— 5i
He théng Thanh noi

don quay

A

;B_\ G~~— |

Drﬁu do
¢o dinh

Hinh 7.21: Déng ho do trong
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2. Cdu tgo: gdm hai phan:

— Phéan ddng hd so: giéng nhu déng hd so thong dung.

— Phan than nbi: la hé théng don dé truyéq chuyén dong ngang cta
dau do di dong dén chuyén dong ding cua truc dong ho so.

Ngoai ra dé dam bao hai dau do di qua duong kinh 15 cin do, ngudi
ta ché tao co cau dinh tim nhu hinh 7.21.

3. Cach st dung

— Thay ¢& dau do ¢ dinh cho phu hop véi kich thude 16 can do.

— Chinh "0" dung cu béng cach dat hai dau do cua dong hd do
trong vao vao trong vong chuan (c6 kich thuéc chinh xac). Co thé thay
thé vong chuin bang hai du do cua _panme do ngoai da diéu chinh san
theo kich thudc danh nghia cua 156 can do (hodc theo khdi can miu dat
trong gia kep).

— Pua dung cu vao 16 can do va co cau dinh tam s¢ dam bao hai
dau do cta dung cu di qua duong kinh 16.

— Lic nhe dung cu trong mit phiang chira dudng tim chi tiét va
doc gié tri sai I¢ch nho nhét & cac vi tri. Kich thuéc that cua 16 sé& bﬁng
kich thuéc danh nghia da diéu chinh cong (hodc trir) véi sai léch nho nhét
da duogc xac dinh & trén.
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CAU HOI ON TAP
B_OA’ ph@n trén dung cu do co nhiém vu tié'p xtic véi chi tiét do dé nhan sw
bien doi cua kich thuoc do la.

a. Bo phan cam. c. B0 phan khuéch dai.

b. B phan chuyén doi. d. BO phan chi thi.

Voi thudce cap 1/50, y = 2, khoang cach giita 2 vach trén thudc phu la:
a. 0,95 mm. c. 1,95 mm.

b. 1,95 mm. d. 1,98 mm.

Véi so do bén, két qua do dwoc trén panme 1a:

a. 27,088 mm. c. 27,38 mm.

b. 27,038 mm. d. 2788mm. 7 L T g

I I
35

Dé kiém tra loat chi tiét truc co kich thuée @3640,012, co thé dung:

a. Calip ham c6 ky hiéu ®36js7. c. Calip ham c6 ky hiéu ®36J.7.
b. Calip nut c6 ky hi¢u ®36j,7. d. Calip nuat c6 ky hiéu ®36J,7.
Tiéu chudn qui dinh phan dung sai mon dé dy triv cho do mon cia calip
trong qua trinh sw dung. Dung sai mon dwoc bo tri cho:

a. Dau qua cua calip nut va diu khong qua cua calip ham.

b. Pau khéng qua cia calip niit va dau qua cua calip ham.

¢. Pau qua cua calip nit va cta calip ham.

d. Pau khong qua ctia calip nut va cua calip ham.

Mot dung cu do kiéu co khi c6 thé ding dé kiém tra hang loat kich thudc
chi tiét bang phwong phdp do so sanh, kiém tra sai léch vé hinh dang va vi
tri twong quan cua chi tzet ngodi ra con c6 thé ding dé diéu chinh may va
gd ddt chinh xdc chi tiét trude khi gia cong. PO 1a: .....................

Cdn madu song song c6 céng dung: ..

Vi moi miéng can mau chi the hién dugc mot kich thucce bdt ky nén khi su
dung thwong ghép nhiéu miéng can mau lai v6i nhau. Viéc ghép cdc miéng
can mau phdi tudn theo C&C yéu cau sau:

Dé kiém tra kich thuéc L ciia chi tiét bén, ¢ thé st dung cdc dung cu do
la: o

L
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10.

11.

12.

13.

210

Ding bg can mau c6 87 miéng dé kiém tra kich thuéc bé réng ranh
L = 1257*8"821;. Pé dat kich thidc Liya VA Luin, can ghép Cac miéng cdn
AU SAU: Liax = coveveeveeveereore oo e oo VO Liin = oo oo ees e e eee e
Pong hé do trong khdc véi dong hé so chii yéu ¢

a. B0 phan cam. c. BO phan chuyén doi va khuéch dai.

b. Bo phan chi thi. d. Bo phan 6n dinh luc do.

Khi do cdc 16 ¢é kich thuée khédc nhau bang dong hé do trong, cdn phdi:

a. Thay c& dong hd so cho phi hop véi kich thude can do.

b. Thay ¢& dau do ¢b dinh va di dong cho phu hop véi kich thude can do.
c. Thay c¢& dau do ¢ dinh cho phu hop véi kich thuée can do.

d. Tat ca déu dung.

Céng dung ciia "co cdu dinh tam" trong dong ho do trong la dé dam bao:

a. Puong tim cua 15 can do ¢ vi tri thang dung.

b. Puong tim cua hai dau do c6 dinh va di dong di qua dudng kinh 15 can do.
c. Hai dau do c6 dinh va di dong ctua dung cu déng tam vo1 nhau.

d. Tam cua du do di dong tring véi tAm cua 16 can do.



Bai doc thém

MAY DO QUANG HOC

Céac may do quang hoc ngay cang dugc sir dung rong rai trong lanh
vuc do ludong chinh xéc, nhat 1a do kich thudc dai va do goc. Vi Chung ap
dung phuong phap do khong tiép xtic nén c¢6 dugc nhitng uu diém cua
phuong phap do nay. Céac may do quang hoc thich hop cho viée do kiém
cac chi tiét nho, ¢ hinh dang phirc tap hoic cac chi tiét mém, kém cing
vitng ma khong thé st dung phuwong phép do tiép xuc duoc.

Nguyén tic co ban cua loai dung cu do nay la nguyén tic don
quang hoc, dugc biéu dién trén hinh 7.22

VK
VK ]Vat kinh

Anh |’

L L

Hinh 7.22: So dé nguyén tic don quang hoc

D9 phong dai cia don quang hoc dugc xac dinh nhu sau:
Trong do: H va H’ | chidu cao cua vat va cua anh
L va L’ | chiéu dai canh tay don nho va 16n.
Uu diém ctia don quang hoc so v6i don co khi la:

2 C6 thé tang do phong dai bang cach thay d6i chiéu dai canh tay
don ma khong tang kich thudc cia dung cu.

2 Khong c¢6 trong luong nén khong c6 quan tinh.

2 Phan anh c6 tinh chét tirc thoi nén do nhay va d¢ chinh x4c cao.

1. May chiéu bién dang (Profile projector)
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May chiéu bién dang sir dung nguyén tac chiéu hinh, duoc mo ta
trén hinh 7.23. H¢ quang gém c6 ngudn sang S, tu quang T, vét kinh VK
va man hinh M. Pit vat do c6 kich thuéc H 1én ban may, niam trong
khoang giita ciia tu quang va vat kinh. Anh cta chi tiét s& cho trén man

hinh vai kich thuée H’ va c6 d6 phong dai K la K = % . biéu chinh do
cao thich hop cua h¢ théng quang hoc dé c6 dugc hinh anh sic nét cua
chi tiét trén man hinh.

Do phong dai K c6 thé thay ddi duoc nho thay thé cac vat kinh c6
tiéu cu khac nhau. Thong thuong K=5;10; 20 ; 50 ; 100

May chiéu bién dang dung do kich thudc dai véi gia tri phan do
0,001mm hodc do goc voi gia tri phan do 1°

Hinh 7.23: Mdy chiéu bién dang
1 — Nguon sang ; 2 — Tu quang ; 3 — Ban mdy mang chi tiét
4 — Vit kinh ; 5 — Guong phang ; 6 — Man hinh

Ban may c6 thé c6 cac chuyén dong theo phuong doc Z, phuong
ngang Y va quay tron theo phuong Z. Luong dich chuyén ctia ban méy
theo cac phuong dugc xac dinh nhd co cAu doc sb béng vit t& vi hodc
hién thi s6 dién tir. Hé thdng ludi vach gdm hai “soi day toc” vudng goc
khéc trén man hinh 14 chuin co ban cho viée doc két qua do.
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Cach do kich thudce dai: Vi du do budce ren P (hinh 7.24)

— Chinh ludi vach ¢ vi tri 0 (vach ngang trung véi phuong»chuyén
dong doc X cua ban may va vach dung trung véi phuong chuyén dong
ngang Y cua ban may).

— Dit chi tiét can do 1én ban may va hiéu chinh d6 cao h cua hé
thong thau kinh sao cho c6 anh cua chi tiét ro nét nhat trén man hinh.

— Xoay ban may sao cho vach ngang trung véi duong kinh ngoai
cua ren va vach ding trung véi dinh ren. Poc gia tri lan dau trén co cau
chi thi hoac chinh 0 cho co cau hién thi so.

— Di chuyén ban may theo phwong doc X dén khi vach dtng tring
v6i dinh ren thtr 2 va doc gia tri 1an tht hai trén co cau chi thi.

— Hiéu gié tri chi thi gitra hai lan doc sb chinh 13 két qua do.

Y

2__

P

1 [Hé théng thau kinh
2 [Chi tiét
3 /Ban may

Hinh 7.24: Po kich thudc dai trén mdy chiéu bién dang

Cach do kich thudc goc: Vi du do goc prophin ren a (hinh 7.25)

— Chinh lu61 vach sao cho tdm quay trung véi dinh ren va soi day
toc trung voi canh thr nhat cua ren.

— Poc gia tri 1an dau trén co cdu chi thi hodc chinh 0 cho co cau
chi thi.

— Xoay tim ludi vach trén man hinh sao cho soi day toc triung voi
canh thir hai cua ren.
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— DPoc gia tri 14n tht hai trén co cdu chi thi.

— Hiéu gia tri chi thi giita hai 1an doc sb chinh 13 két qua do.

Y

Y

Hinh 7.24: Do kich thudc géc trén mdy chiéu bién dang

2. Kinh hién vi dung cu (Measuring microscope)

Cong dung cta kinh hién vi dung cu ciing twong tu nhu may chiéu
bién dang. Tuy nhién, ngoai hé théng quang hoc nhu may chiéu bién
dang v&i d§ phong dai 100X, kinh hién vi dung cu con c6 thi kinh doc sb
v6i do phong dai dén 20X nén d6 phong dai tong ciia may lén dén 2000X
nham tang do chinh xac do (hinh 7.25).

Gia tri phan do cua kinh hién vi dung cu c6 thé dat dén 0,01pm khi
do kich thude dai va 1° khi do goc.

My do con co thé két ndi v6i may tinh dé phan tich va so sanh anh
clia chi tiét véi ban vé thiét ké c6 cung do phong dai nhung co vé mién
dung sai cua chi tiét. Chi tiét dugc xem 1a dat yéu cau néu anh cta nod
nam lot trong hai dudng cong tua gidi han mién dung sai.
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Hinh 7.25: Kinh hién vi dung cu

So dd nguyén 1y quang hoc ctia kinh hién vi dung cu nhu hinh 7.26:

Chum sang tir ngudn sang 1 qua tu quang 2, loc sang 3, dén tam
chan sang 4, roi phan xa qua liang kinh 5, thiu kinh 6 dén chiéu sang vat
do dat trén ban may 7. Nho vat kinh 8, anh cta vat do dugc chiéu vao
mit phang tiéu cu cua thi kinh 11. O day dat tim kinh 10 ¢6 ludi vach va
dia chia do c6 gia tri phan do 1° va ¢ thé quay dugc theo tdm truc quang
ctia thi kinh 11. C6 nhiéu mau tdm kinh 10 voi hé théng vach khac nhau
dung dé do duong kinh 13, do ren va banh ring.

Céch diéu chinh may dé do kich thudc dai cling twong tu nhur voi
may chiéu bién dang.

~ Ngoai ra may con trang bi thi kinh goc 14 va thudc phat 13 dung
de do goc chinh xac véi gia tri phan d6 dén 1°.
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Hinh 7.26: So do nguyén Iy quang hoc ciia kinh hién vi dung cu
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Chwong VIiI
PO GOC

Muc tiéu chwong V1. Sau khi hoc xong chwong nay, cac sinh vién cé
kha nang:

1. Trinh bay dwoc nguyén Iy cdu tao, cong dung va pham vi sir
dung cua cac loai dung cu do kich thuoc goc thong dung.

2. Chon dwoc phwong phap do kich thudc goc va logi dung cu do
kich thudc goc phu hop voi do chinh xac va nang suat theo yéu cau.

3. Biét cdach doc tri s6 trén cac loai dung cu do kich thudc goc
thong dung.

C6 nhiéu loai dung cu do goc khac nhau, tuy nhién c6 thé phan
ching thanh hai nhom tuy theo phuong phap do:
— Po gbc bang phuong phap do truc tiép.

— Po gbc bang phuong phéap do gian tiép.

8.1 PO GOC BANG PHUONG PHAP PO TRUC TIEP
8.1.1 Cin mau do goc

Cin mau goc 1a nhiing vat thé c6 cac _mat do tao thanh mot hay
nhiéu goc nhat dinh. Can mau goc la loai mau kich thudc goc don gian
nhit v&i cac mat do cua n6 co chat luong nhu cua cin miu song song dé
c6 thé ghép thanh t6 hop cin mau véi cac goc nhat dinh.

Theo @6 chinh x4ac ché tao, cin mau do goc dugc chia 1am 3 cap:
cap chinh xéac 0, 1, va 2 v&1 mac do chinh xac gidm dan. B nham bé mat
lam viéc khong dudi cap 13.

1. Cong dung

Pham vi st dung ctia cin mau do goéc rat rong rdi tuy tim quan
trong khong thé sanh bang v4i can mau song song khi do kich thude dai.
Can mau do goc (hinh 8.1) dung dé:

— Kiém tra tryc tiép goc cua chi tiét can do.
— Ché tao cac dudng goc, dudng chép hinh, dao cét ren ...

— Kiém tra va khac do cac dung cu do goc khac.
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Hinh 8.1: B4 cin mdu do géc

2. Ciu tao

Ciing nhu cin mau song song, cin mau do goc duge ché tao thanh
bd gdm nhi€u miéng cd kich thudc gdc danh nghia khac nhau va c6 do
chénh 1éch nho nhat 1a 1'. Tuy theo gia tri gdbc ma miéng can mau do goc
¢c6 cac kiéu sau (hinh 8.2):

— Kiéu I: ¢6 mot goc do va duoc cit ¢ dinh, dung cho goc a nhod
(a=1"+9".

— Kiéu II: ¢6 mot goc do 1a goc nhon, dung cho goc a trung binh
(o = 10° = 799).

— Kiéu III: ¢6 bdn goc do khong bang nhau, dung cho goc a 16n
(o = 80° = 100°).

— Kiéu IV: hinh Iyc ling véi ba goc do a = 50°20', B = 118°40",
y=180°.

— Kiéu IV: hinh lang try 8 hay 12 mit

e Loai 8 mit c6 cac goc do o = 45°, p=90°, v = 135°, & = 180°.
Loai 12 mit cé cac goc do 30°, 60°, 90°, 120°, 150°, 180°.

Khi str dung, dung nhiing dung cu kep (la phu tung kem theo hop
gdc mau) dé ghép cac miéng can thanh nhiing kich thudc goc thich hop.
Phuong phap chon géc mau ciing twong tu nhu chon cdn mau song song.
Vi dy: 71°28' = 15°08' + 15%20" + 11° + 30°
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Hinh 8.2: Cdu tao ciia miéng can mau do géc

Pé co kha nang do goc dén timg gidy (“), thuong st dung b can
mau goc ¢6 16 miéng va dugc phan bd nhu sau:

— Séu miéng c6 kich thude goc:  1°23°25°215%230%245°
— Nam miéng c6 kich thudc goc: 1°23°25°220°230°
— Nam miéng c6 kich thude goc: 172377257220230”

Do tinh ning c6 thé cgng trir géc giita cic miéng cin mau goc ma
c0 thé tao ra nhitng goc khac nhau (hinh 8.3 va 8.4).

Hinh 8.3: Tinh ndng cdng trir ciia cin mau géc
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Hinh 8.4: Ghép cdc miéng can mau géc

Khi do, dua géc mau vao goc can kiém tra va quan sat khe sang
gifta goc mau va chi tiét do dé danh gia do chinh xac ctia goc can kiém
tra. Mirc d0 chinh xac ctia phép do phu thudc chu yéu vao kinh nghiém
cua nguoi do.

8.1.2 Dwong do géc

Dudng do goc 1a mot loai mau gbc co ciu tao dic biét va co cong
dung dung dé kiém tra cdc mat nghiéng, ki€m tra dao cat ren va dao dinh
hinh ...(hinh 8.5).

Hinh 8.5: Dudng do goc
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Do chinh x4c khi ding dudng do goc phu thudc vao chiéu dai canh
goc cAn kiém tra, vao d6 nham bé mit cua dudng va cuia chi tiét do, vao
mirc d6 danh gia khe sang gitra dudng va chi tiét do. Sai léch gitta goc
kiém tra so v6i dudng Ag co thé tinh theo cong thic gan dung:

A = ? x100.000 ["] (8.1)

trong d6: a 2 tri s6 khe sang [mm].
| 2 chiéu dai cta canh goc can kiém tra [mm].

Khi duoc chiéu sang tbt, c6 thé phan biét bang mat thuong khe
sang 0,003 + 0,004mm (hinh 8.5b). Khi xéc dinh gia tri khe sang, ngudi
kiém tra ¢ thé sir dung mat thuong d¢ danh gia hodc so sanh khe sang
dugc tao ra gita dudng do goc va can mau goc voi khe sang gitra dudng
va gbc can kiém tra. P9 chinh xdc chu yeu phu thudc vao kinh nghiém
cua nguoi kiém tra.

Vi du: néu a=0,003mm; | = 50mm thi Ap = 12"

8.1.3 Thudc do goc

Thudce do goc cd hai loai co ban:

1. Thudc do goc don gidn

Thude do goc don gian khong co thude phuy, gia tri phan do 1a 30'

hay 1°. Loai nay chi sir dung trong nhing viéc ¢6 yéu cau do chinh xac
khdng cao (hinh 8.6).

80 9|o 100 75
7
\\\\\\\n\nu uuhm///,//,,,// 20
) 7
////% 0

Hinh 8.6: Thudc do goc don gian
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2. Thwoc do goc co thwoc phu
Thudce do goc co thude phu (hinh 8.7) gdm co hai phan:
a. Thuée chinh: c6 hinh quat va duoc khic vach theo do (a =c = 1°).

b. Thude phy: c6 thé chuyén dong quanh thude chinh va cé du xich
v6i gia tri phan d6 ¢' 1a 2' hodc 5'. Nguyén tic khic vach cua thude phu
cling tuong ty nhu voi thude cdp. Khoang chia a' cia thudc phu duogc
tinh bang cong thirc:

a=c.ylc (8.3)

Thudc chinh

Hinh 8.7: Thudc do géc co thudc phu

V6i thude ¢ ¢' = 5'= (1/12)°, v = 2, khoang chia a' 1&;

a'=122- % = g =1°55' nghia la trén thude phu ldy 23° chia lam
12 phan bang nhau.

V6i thude ¢6 ¢' = 2' = (1/30)°, v = 2, khoang chia a' 1&;

a'=12- 3—]6 = 2—3 —1°58' nghia la trén thudc phu lay 59° chia lam
30 phan bang nhau.

Cach doc két qua do o trén thudc do goc ciing twong tu nhu thude
cap va duoc xac dinh theo biéu thic sau:

o =m+ic (8.3)
trong d6: m 1s6 vach trén thudc chinh & bén trai vach 0 cua thudce phu.

i vach tha 1 trén thudc phu trung véi mot vach bat ky trén
thudc chinh.
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Vi du: Dung thudce do goccod ¢'=2', m=35,1=18thia = 35%36"

Mot sb két qua doc sb trén thude do gbe nhu hinh 8.8

a = 180° — B =
60%55°
Vach trung

Hinh 8.8: Poc két qua trén thude do géc ¢é thuée phu

8.1.4 Calip con gi6éi han

Calip con dung dé kiém tra goc con trong va con ngoai. Khi kiém
tra con trong dung calip ndt con (hinh 8.9a); kiém tra c6n ngoai dung
calip ong con (hinh 8.9b) hay calip ham con (hinh 8.9c).

Khi kiém tra, thoa mot hon hop bot mau va dau nhon 1én calip nut
(néu kiém tra 16 con) hodc 1én chi tiét (néu kiém tra truc con). Sau d6 dua
calip vao chi tiét can kiém tra va xoay nhe calip trong chi tiét khoang 3/4
vong. Khi rit ra, cin ctr vao vét mau trén calip hodc trén chi tiét dé danh
Qié sai léch cua gbc con 2a.

Vach chuén

XX
X

R R

5,0.0.0.0.0.0.0.0.0.0 A5
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|

|

Hinh 8.9: Calip cén gidi han

223



Ngoai ra, trén calip con c¢6 2 vach chuin gi6i han sai léch kich
thudc dudng kinh nén calip ¢6 thé kiém tra dong thoi duong kinh 13n d6
con cua chi tiét. Néu mit dau cua chi tiét ndm trong khoang h cua hai
vach chuén thi duong kinh cén ndm trong giGi han cho phép (hinh 8.10).
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Hinh 8.10: Kiém tra 16 con

8.2 PO GOC BANG PHUONG PHAP PO GIAN TIEP
8.2.1 Nivo

Nivo dung dé xac dinh cac sai 1éch nho cua goc, dé kiém tra vi tri
nam ngang hoic thang ding cua cac bé mat trén chi tiét (hinh 8.11).

Trong Nivd c¢6 mot dng thay tinh ma nguyén tic hoat dong nhu
sau: Ong thuy tinh 1a mot 6ng tru dugc mai 10m hoac c6 dang cong, dugc
han kin va chtra chét long bén trong nhung khong day nén tao ra mot bot
khi chuyén dong theo thanh 6 6ng (hinh 8.12). Mat ngoai cua 6ng co khic
vach chia (vach 0 ¢ gitra ong va cac vach khac b tri vé hai phia). Ban
kinh cong R cta dng thuy quyét dinh d6 nhay ciia Nivo (ban kinh cong
cang lon thi d¢ nhay cang cao).

Hinh 8.11: Nivo
a) Niv0 thanh
b) Nivd khung

b)
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Bot khi

Thangdo ____ _ o

(_m.|_|.|_|_|+|+|_|.|.|_|+|.|.|_|_) Hinh 8.12: Cdu tao ciia ong thiy

Khi mit phang can kiém tra c6 sai léch so v6i mit phang chuén thi
bot khi s& xé dich trong 6ng thiy. Bot khi bao gio ciing & vi tri cao nhét
ctia ong thuy. Pé xac dinh goc 1éch ciia mat phang kiém tra so voi mit
phing chuan hay tinh toan luong diéu chinh cua mit phing kiém tra dé
no tro vé vi tri chuan (vi tri nam ngang hay thang dung), ngudi ta can clr
vao sd vach ma bot khi ndm 1éch so v&i vach 0 & gitta va vao do nhay cua
Nivo. PO nhay cia Nivo tiy thude vao cép chinh xac cia né va duoc
phan nhu sau:

Cap chinh xé4c cta Nivo 1 2 3 4

Do nhay
s . 2" +10" |10" +20"|20" + 40" | 40" + 60"
(tinh bang giay/vach)

Do nhay (tinh bing mm/m)

hay gia trj vach chia ¢ 0,01+ 0,05/0,05+0,1/0,1+0,2 | 0,2+0,3

Bén kinh cong cua ong

thity (m) 200+40 | 40+20 | 20+10 | 107

Vi du: Mot bé mat dai 3m ¢ do nghiéng lam cho bot khi cia Nivd
léch di 3 vach so véi vi tri gitra. Biét Nivo dugc sir dung c6 gia tri vach
chia ¢ = 0,15mm/m (tic 30"/vach).

Sai léch vé gbc cua bé mat kiém tra so véi vi tri chuan 1a; o = 3 x
30II - 90" - 1I30ll

Luong hi¢u chinh can thiét cho bé mat d6 dé no trd vé vi tri chuin
la: h = 0,156mm/m x 3vach x 3m = 1,35mm.

225



8.2.2 Thudc sin
1. Cong dung

Thudc sin dung dé do chinh xéac kich thudc goc (goc phang hay
goc con ngoai) bing phuong phap do gian tiép dya trén nguyén tic ham
sO sin.

2. Ciu tao
Thudc sin g6m mot mat phéng chudn tua trén hai con lan duoc ché

tao chinh xac vé duong kinh. Khoang cach giita duong tim hai con lin 1a
kich thudc dac trung cua thude (thuong 1a 100mm hodc 200mm).

Hinh 8.13: Thudc sin
1 —Than thuoc

2 — Con lan

3 —Ban map

4 — Can mdu song song
5 — Chi tiét do

6 — Pong ho so

3. Cdch swr dung

- Dét thude sin 1én ban map. Chon mdt khéi cin mau c6 kich
thude H gan dang dat dudi mot con lan thich hgp (hinh 8.14).

— Gé chi tiét 1én thudc sin (dat truc tiép chi tiét 1én mat chuan cua
thudc hodc ga chi ti€t 1én hai miii tam cua thudce).

— Dung d6ng hd so dé ra 1én bé mit trén cta chi tiét. Thay ddi
kich thuéc H cua can mau cho dén khi dat yéu cau vé do song song giira
mat trén chi tiét va mdt ban map (nghia 1a dén khi kim ddng ho so khong
dich chuyén khi ra).

— Xac dinh goc can kiém tra theo cong thirc:

o =arcsin % (8.4)
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Hinh 8.14: Gd chi tiét trén thude sin

Vi du: Néu H = 35,142mm , L = 100mm thi sino. = 0,35142. Tra
bang luong giac dugc o = 20°34'30".

bé dat d6 chinh xéc cao, dung déng hd so ¢6 ¢ = 0,00lmm va bang
luong giac c6 nhiéu so 1¢.

4. Sai s6 do trén thuwée sin

Sai s do trén thudc sin dugc tinh bang cach lay vi phan cong thic (8.4).

Ao=|—L %.AH+%.(%).H.AL
- ”) (1)
L L
Aomt AH+ AL
L2 H2 LJL2 —H?
Ao=— T AH+ 1% AL (8.5)
L.cosa L

trong d6: AH va AL 1a sai 1éch cua kich thuée H va L.

Theo cong thirc (8.5), sai sb do s& tang rat nhanh khi kich thudc do
o > 45°. Boi thé thude sin chi duge dung dé do cac goc a < 45°. Vi du:
Néu dung thude sin ¢6 L = 100+0,003mm dé do goc o = 30° va b cin
mau cap chinh xac 3 véi H = 50mm thi sai s6 goc Ao = 8"
8.2.3 Thudc tang

Thudc tang co cong dung va cach su dung tuong tu nhu thudce sin
nhung cau tao dya trén nguyén tic ham s tang (hinh 8.15).

2(d, —dy)

tgo = ———
d,+d, +2L

(8.6)
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Can miu Con lan
Hinh 8.15: Thudc tang

Do viéc ché tao cac con lan & thude tang kho dam bao dat do chinh
xac cao vé kich thuéc duong kinh va viéc di€u chinh thudc trong qua
trinh do cling kho khan nén thudce tang it dugce st dung hon thudce sin.

8.2.4 Dung bi ciu va cac dung cu do Kich thwéc dai
1. Do goc con ngoai

_ Dung hai tryc do chinh xac c¢6 cung duong kinh va hai khéi cin
mau co cung do cao H dé do cac kich thude L va 1 bang panme do ngoai
theo so do trong hinh 8.16.

GOc cdn 2o dugc tinh tir cong thire: tga = L2—;| (8.7)

|
a
Chi tiét do \

Hinh 8.16: So' d6 do géc cén ngodi bang truc do

2. Do goc con trong

Dung hai bi cdu c6 duong kinh D va d thich hop véi kich thudc chi
tiét can do dat vao 16 con. Sur dung panme do sau dé xac dinh kich thudc
L1, L, theo so @6 hinh 8.17a hoic cac dung cu do kich thudc dai khac dé
xéc dinh kich thudc Ly, L, theo so d6 hinh 8.17b.
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Hinh 8.17: Po géc cén trong bang bi cau

Véihinh 8.17a:  sino= D-d _ D-d (8.8)

2L 2L,-2L,-D+d

Véi hinh 8.17b:  sino=2—9 D-d (8.9)
2L 2L,-2L,-D+d
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CAU HOI ON TAP
1. Céng dung ciia cin mau do gOC 1A ..........c.ococeee oo ees e e,

2. D¢ chinh xdc khi ding dudng do goc dé kiém tra géc sé phu thudc vio Céc
VOU L0 SAU .. e et e et et it e e et e e ee e e e e

3. Két qua do dwoc trén thuéce do goc nhu hinh dw6i day \a: ....................
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4. Véi thide do géc cé thiede phy (¢ = 5', y = 2), thuée phu dwge khdc vach
va chia thanh:
a. 12 phan bang nhau vé6i khoang cach a' = 55",
b. 12 phan bang nhau v&i khoang cach a' = 1°55',
¢. 30 phan bang nhau vé6i khoang cach a' = 55'.
d. 30 phan bang nhau v&i khoang cach a' = 1°55',
5. Khi dung calip nt con dé kiém tra 16 cén, nguoi ta ddnh gid sai s6 ciia goc
con bang cach:
a. Xem chi tiét con c6 lot vao dau lot va khong lot vao dau khong lot cua
calip con hay khong ?.
b. Panh gia khe sang giira calip va chi tiét khi cho chung tiép xuc nhau.
C. Quan sat vét mau trén calip hodc trén chi tiét sau khi cho calip xoay nhe
trén bé mat chi tiét.
d. Can ctr vao hai duong chuén hodc vach chuén khéc trén calip.
6. Do db con bang bi cau nhu so do bén
la phwong phap:

a. Do so sanh.

b. Po téng hop.
¢. Po tryc tiép.
d. Po gian tiép.
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10.

11.

Dé do gbc con 2a ciia bé mdt con 16 (véi 45°< 2a < 60°), ¢6 thé sir dung:
a. Calip con gidi han. c. Nivo.

b. Thudc sin. d. Tat ca dung cu trén.

Céng dung cia 2 vach chudn trén calip con giGi han la dé kiém tra:

a. Géc con 2a. c. Chiéu dai ctia bé mit con.

b. Puong kinh ctia bé mit con. d. Tét ca cac yéu td trén.

Sie dung d(;ng ho so diéu chinh thude sin khi do goc nghiéng 1a nham muc
dich: .

Khi dat Nivo len mot mat phang dai 1,75m, dé nghiéng cua mat phang lam
cho bot khi ciia ong thity tinh léch di 3 vach. Biét rang ong thuy co gia tri

vach chia ¢ = 0,15mm/m (tirc 30"/vach), tim sai léch vé géc va lwong hiéu
chinh can thiét cho bé mdt tré vé vi tri nam ngang:

a. oo=1’30"vah=78,75um. c. o=45"vah=45um.
b. a=1"vah=78,75um. d. o=1’30"vah=4575um.

Dé kiém tra chinh xac cac bé mdt coén cua chi tiét miii tam nhu hinh vé, cO
thé su dung dung cu do va phwong phap do nao?

E ______________________________ N .
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Bai doc thém
PO KIEM CHI TIET REN

1. Phwong phap kiém tra tong hop

Phuong phap kiém tra tong hop dung dé kiém tra chi tiét ren khi
thu nhéan san pham bang céc loai calip ren. Phuong phap nay phu hop
trong san xudt nhé va ca trong san xuét 16n, dic biét la trong nhiing
truong hop ma phuong phap kiém tra thanh phan gip nhiéu khé khin
nhu kiém tra ren trong.

Ban chat cua phuong phap nay 13 kiém tra dong thoi cac yéu té c6
anh huong dén tinh lip 14n cua ren bang cach so sanh prophin cua ren véi
hai prophin gidi han cia diu qua va dau khong qua cua calip ren. bé
kiém tra ren bu 16ng, dung calip vong ren va kiém tra ren dai 6c dung
calip nat ren. Mdi calip ren chi dung dé kiém tra mot duong kinh danh
nghia, mot budc ren va mot mién dung sai cia ren.

Hinh 8.18: Calip vong ren va calip nut ren

Véi calip vong ren, dau qua dung dé kiém tra dudng kinh trung
binh biéu kién do” va dudng kinh trong d; cta bu 16ng, con dau khong
qua dung dé kiém tra duong kinh trung binh d; cua bu long.

Vi calip nit ren, dau qua ding dé kiém tra duong kinh trung binh
biéu kién D’ va duong kinh ngoai D cua dai 6c, con dau khong qua dung
de kiém tra duong kinh trung binh D, cta dai oc.

Riéng v&i duong kinh ngoai d cua bu long va duong kinh trong D;
cua dai 0c dugc xem nhu nhitng bé mét tron truc va 16 nén s€ dung calip
gi61 han dé kiém tra.
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Chiéu dai dau qua cua ca hai loai calip ren duoc 1ay bang chiéu dai
an khop ciia ren cong thém 25%. Chiéu dai dau khong qua cua calip bang
tr (2,5 + 3,5)P.

Ngoai ra, diu khong qua cua calip phai c6 hinh dang ren cét ngén
v6i muc dich 1am giam anh huéng cua sai s6 vé nira goc prophin o/2 va
budc ren P dén két qua kiém tra.

Hinh 8.19: Pdu khéng qua cia
a) Calip nat ren Db) calip vong ren

2. Phwong phap kiém tra yéu té

Trong phuong phap kiém tra yéu t6, timg yéu to kich thudc co ban
ctia ren duoc kiém tra riéng biét. Phuong phap nay phuc tap va thuong
doi hoi cac thlet bi chuyén dung nén chu yéu duoc sir dung dé kiém tra
ren cO yéu cAu do chinh xac cao hodc can tim ra thong sO cua ren co sai
s0 trong qua trinh gia cdng lam anh hudng dén tinh lap lan cuia ren.

Phuong phap nay thich hgp cho ren ngoai, con viéc do ren trong
thuong rat kho khan, dac biét 1a ren trong c6 duong kinh nho.

a. Do dwong kinh trung binh
Tuy theo yéu cau vé d chinh xac ma chon cac phuong phap sau:
— Po bang dau do phu

Pau do phu thudng dugc gin trén panme do ngoai, bao gdm dau cb
dinh c6 ranh cht V (gbc o)) va dau di dong c6 dang con. Chon c& dau do
khac nhau phu thudc vao pham vi kich thudc cua ren can do.

Do chinh xac do trong trudong hop nay thap do phu thudc vao nhiéu
yéu to: sal sd goc prophin va sai sb bude ren, do dbi xting cua prophin

ren, sai sd 80oc prophin cua dau do phu ...C6 thé dat duoc do _chinh xac
dén 0,01 bang cach ap dung phuong phap do so sanh vdi ren mau.
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Hinh 8.20: Panme do ren ¢é dau do phu

— Po bing ba day do

Gan cac day do c6 duong kinh do vao dau do cd dinh va di dong
cua pame do ngoai. Dat cac day do vao ranh ren can do dé xac dinh kich
thudc M theo so do hinh 8.21.

a1

Day do
Hinh 8.21: So dé do véi ba ddy do

Duong kinh trung binh d; cua ren dugc tinh nhu sau (hinh 8.22):
d,=M-2AC=M-2(AD-CD)
=M-2(AB + BD - CD)

%; BD = d,
2

Trong do: AB =

Zsing
2

CD= CF.cotg2 :Ecotgg
. 2 4 2
Hinh 8.22: So do tinh d,
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= d2:|\/|_2 %4_ do _Ecotgg
2 2sin — 4 2
P o
d, =M-—d,| 1+ +—cotg— (8.10)
.o 2
smE

V6i ren tam gidc hé mét, o = 60° nén:

d2=M—3do+§P (8.11)

— Dung kinh hién vi dung cu

Chi tiét do duge ga trén ban may va s€ cho anh Ién tiéu dién cua thi
kinh. Tai d6 c6 dat tam kinh v&i hé thong ludi vach. Qua thi kinh, ngudi
do s& diéu chinh hé thdng vach sao cho cac vach dung cua mang song
song voi canh prophin ren va giao diém hai vach chéo nim dung trén
canh prophin ren. Sau d6 dich chuyén ban trugt ngang cho dén khi giao
diém hai vach chéo tring v&i canh prophin ren phia déi dién. Do dich
chuyén nay chinh 1a gia tri duong kinh trung binh ds.

Hinh 8.23: So d6 do dwong kinh trung binh ds
a) Po trén duong kinh trung binh d,
b) Do dwoi dwong kinh trung binh d,
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Dé tranh anh huong cua sai s6 goc prophin o, ngudi ta tién hanh do
tai hai vi tri ngdm chuén: trén va duéi duong kinh trung binh dé ¢ hai

gia tri djva dj.

Dé tranh anh hudng cia sai s6 budc ren P ciing nhu tranh anh
huong cuia sai s6 ga dat chi tiet lam cho duong tam ren khong song song
v6i hudng dich chuyén doc ctia ban may, phai tién hanh do tai hai vi tri
ngam chuan trén hai sudn ren phai va trai d¢ c6 hai gia tri dypn va dogr.

Két hop ca 4 kich thudc trén, gia tri thuc cia dudng kinh trung
binh la:
ph + d2ph + d2tr + dgtr

4

b. Do nira géc prophin ren

d, = (8.12)

Thong thudng ntra goc prophin ren duge do cung véi do budce ren
va duong kinh trung binh cta ren trén céc loai may do quang hoc.

Dé loai trir sai s6 hé thong ciia két qua do do duong tim ren khong
song song v&i hudng dich chuyén doc cua ban may, ntra goc prophin ren
duogc do theo ca hai sudn ren phai va trai nhu trong so do hinh 8.24.

dwong tam ren 2 2

Huéng dich chuyén doc g(l I) E(IV)

Hinh 8.24: So d6 do nita goc préphin ren

c. Do bworc ren

Dudng do budc ren nhu hinh 8.25 chi ding dé xac dinh nhanh
budc ren P. Muon xac dinh gid tri thyc cua budc ren véi d chinh xac
cao, can do trén cac cac loai may do quang hoc.
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METRISCH 60°

MADE IN GERMANY

Hinh 8.25: Duong do budc ren

Pé dat d6 chinh x4c cao, can tién hanh do mot sd n budce ren theo
cd hai suon ren phai va trai va ca trén hai bién dang trén va dudi duong
tam ren nhu trong so do hinh 8.26.

Gia tri thuc cua budc ren P la:

_ NPpy + NPy + NPy, + NPy

P n (8.13)
Py,
INCAAA S
nP;
_._7___._f;__._fr.___4__'.___;_;,;._.___:_r]_PE:,_éf;,—;f;e;f;f;:::‘:‘:‘1‘1’1‘

Hinh 8.26: So' dé do bude ren
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Chwong IX
PO SAI LECH HINH DANG VA VI TRIi

Muc tiéu chwong IX: Sau khi hoc xong chirong nay, Cac sinh vién co kha
nang:

1 Biét cach chon phwong phdp do va logi dung cu do thich hop dé
do kiém cac logi sai léch hinh dang cua chi tiet nhw do thang, do phang.

2. S0 sanh duoc wu nhwoce diém cia cac so do do va chon dwoc so
do do thich hop dé do kiém cac loai sai léch hinh dang cua chi tiét nhu
do tron, do tru.

3. Thiét ldp dwoc so do do phit hop véi hinh dang va két cdu ciia
chi tiét dé do kiém cac loai sai léch vi tri cua chi tiét.

4. Thiét ké dwoc cdc loai do ga do cho so do do da lya chon dé do
kiém cdc logi sai léch vi tri cia chi tiét.

9.1. PO SAI LECH HINH DANG
9.1.1.Po d) thing
1. Ding thuwéc kiém

Thuée kiém c6 két cau nhu hinh (9.1), gém cac dang thudc mot
mat nghiéng (hinh 9.1a), thudc hai mat nghiéng (hinh 9.1b), thudc ba
canh (hinh 9.1c¢), thudc 4 canh (hinh 9.1d).

[I \\ 5 \\
A{,}A ___________________________ ]

Hinh 9.1: Cdc logi thudce kiém

Céch str dung thude kiém rat don gian. Chi can 4p truc tiép thudc
kiém vao bé mat kiém tra va danh gia d¢ thang qua khe h¢ anh séng gitra
bé mat kiém tra va thudc.
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Pé xac dinh gia tri khe sang, nguoi ta co thé SO sanh khe ho anh
sang giita bé mat kiém tra va thuge voi khe sang mau C c6 gia tri biét
trudc duoc tao ra bdi cac mleng cin mau co kich thude khac nhau nhu so
@6 nhu hinh 9.2. Sai s do phu thudc vao kinh nghiém cua ngudi do.

Hinh 9.2: Khe sdng mdu

1 4
™~ \( 1- Thudce kiém

| c
H/L/ 2- Mit phang ban map
- 3- Can mau c6 kich thude
bang nhau
2 3 4- Cin mAu c6 kich thudc
khac nhau

2. Ding thwée gin dong hé so

So db nguyén 1y cua dung cu cho trén hinh 9.3. Trudc khi do,
chinh "0" dung cu véi mot duong thrfmg chuan. Sau do, dat thude vao
duong thang can do va do 1éch cua kim trén co cau chi thi cho biét gia
tri cua do thfmg.

5 2 1] Dl{éyng thang can do
2 |piém ti
- i 31Gia
m U 4 |Ddng hd so
. 1 i .

Hinh 9.3: Thuéc gin dong hé so

9.1.2.Po @) phing

Tuy theo d§ chinh xdc va d¢ 16n cia mat can kiém tra, c6 thé st
dung cac phuong phép sau:

1. Dung bjt mau

Dich chuyén bé mat can kiém tra trén bé mit lam viéc cta ban méap
c6 boi mot 16p mdéng bot mau (hon hop thudée nhudm mau xanh béclinit
hodc mau xanh turunbun v61 dau may). B phang dugc thé hién bang so
lugng vét bot mau trén beé mat kiém tra trong hinh vuéng 25x25mm. S
vét cang nhi€u, d§ phang cang cao.

Truong hop mat kiém tra 16n thi dung thudc kiém co thoa bot mau
dé dich chuyén trén bé mat kiém tra.
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Bdng 9.1: Y lwong vét bot mau trén bé mat kiém tra

S6 luong vét bot mau Cép chinh x4c cta bé mat
Lén hon 20 dén 30 Cép 3 dén 4
Lén hon 12 dén 20 Cép 5 dén 6
Lén hon 5 dén 12 Cap 7 dén 8
ft hon 5 Cap 9 dén 10

2. Dung thuéc kiém

Dung thudc kiém dé do do phang theo cac hudng khac nhau va
qua timg 1an do d6 ma danh gia sai s6 vé do phang.

3. Dung dung cu cé co cdu chi thi

Dung dung cu ¢6 co cau chi thi (d6ng hd so) dé ra lién tyc trén bé
mit can do A nhu so dd hinh 9.4. Bé loai trir anh huong cia do phing
mat B, d6 song song gitra mat A va B dén két qua do do phang mit A,
chi tiét 1 cAn duoc chinh "0" sao cho mit phang bao cua mat A song song
v6i mit chuan C. Pé dam bao diéu nay, can chinh cac vit t& vi 3 sao cho
chi thi béng nhau tai 3 diém céach xa trong tam nhét, 4 diém nim trén 2
duong kinh vudng goc néu mit kiém tra co dang tron (hinh 9.5a) hay 4
diém nam & hai dau duong chéo néu mat kiém tra co dang hinh chir nhat
(hinh 9.5b) ctia bé mat chi tiét.

N A7 Hinh 9.4: So' d6 do do phing
2 ‘;/ bang dung cu co co cdu chi thi
1, B 1 /Chi tiét do
\ 2 7D5ng hé so
|__| é C é é/ 3 3 [Vit diéu chinh

a) |- | b) | '\1><::: |

'~

\Y;
Hinh 9.5: Cdc diém trén bé mat kiém tra dé chinh 0 dung cu
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9.1.3.Po do tron

Do tron duge xac dinh theo céc so dd do nhu hinh 9.6. Do khong
tron cua bé mat thé hién qua su thay doéi chi thi trén chuyén doi do.

Hinh 9.6: Cdc so do do do tron
1 ] Chi tiét do
2 ] Chuyén déi do
3 1Ban ga do
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2 So dd a: yéu cau cao vé do dao truc chinh cua ban ga do. Khi do,
két qua do s& phan anh ludn ca d6 khong dong tim cua bé mit chi tiét véi
tdm quay cua no.

2 So d6 b: sir dung ddi véi chi tiét dai c6 hai 16 tAm hodc chi tiét
ngan c6 16 dé lap véi truc ga. Két qua do chira ca sai s6 do dong tam cia
mat kiém tra v6i tim quay cua hai 16 tam.

2 So d6 ¢ vadla cac so dd do 3 tiép diém, thich hop cho cac chi
tiét méo c6 sd canh chin. Véi so dd ¢, chi tiét ga dat kém on dinh vi can
¢6 luc ép chi tiét vao cac chuin ty. V6i so d6 d, kha ning 6n dinh cia chi
tiét cao hon nhung thao tac do kho khin hon.

2 So d6 e va f 1a cac so dd do 3 tiép diém, thich hop cho cac chi
tiet méo co so canh 1¢. So d6 do 3 tiep diém co6 hai dang: khong doi xing
(so do e) va doi xung (so do f).

Khi do bang cac so do trén, phai xoay chi tiét di toan vong. Do do,
s& lam ton hai bé mat phuong tién do (mit chuan va mat do), nhat 1a khi
chi tiét c6 d6 bong bé mit khong cao. Pé khic phuc diéu nay, co thé giai
quyét theo cac cach sau:

e Do chi tiét & trang thai tinh & mat s6 vi tri nhu hinh 9.7. Phuong
phap nay thich hop cho chi tiét c6 d¢ 6van hodc cd s6 canh chan.

a)

Hinh 9.7: Céc so dé do dé tron ¢ trang thai tinh
So dé a: do tin cdy kém
So do b: sir dung voi chi tiét c6 s6 canh chan béi 2 m=4,38 10,14 ...)
So dé c: sir dung véi chi tiét ¢ sé canh chan boi 3 (n =6, 12, 18, ...)

e Vdaichi tiét ¢6 s6 canh 1¢ (n =5, 7, ...) dung phuong phap do 3
tiép diém tya trén hai con lan (hinh 9.8).
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e Dung so d6 do vi sai sir dung chuyén d6i khi nén nhu hinh 9.9.
Chuyén d6i do duogc chinh 0 véi chi tiét mau chinh xac. Trén so do do, hai
nhanh do khi nén xac dinh sai 1éch duong kinh ¢ hai phuong vudng goc.
Chi tiét Chi tiét

A __'__ R —3 E—
i Khi
Con e
! B —
|

Hinh 9.8: So do do do

tron trén 2 con lan

Hinh 9.9: So d6 do vi sai dé tron

9.1.4.DPo do tru

Do tru 1a chi tiéu téng hop vé sai léch hinh dang trén tiét dién doc
truc, bao gom d6 con, do phinh that, d6 cong truc, d6 thang duong sinh.

1. Do dj con

Do con duge xac dinh thong qua viée do hai duong kinh tai hai tiét

dién I-1 va II-II cich nhau chiéu dai chuan L theo so d6 do co ban trén

hinh 9.10. Chuyén do6i do dugc chinh 0 véi chi tiet try mau chinh xac.

Céch nay co nang suat thap, chi thich hop vi s6 lugng chi tiét it, khoi
luong nho.

2

|

5

L

Hinh 9.10: So d6 do do con
1 ] Chi tiét do; 2 1 Chuyén déi do
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Hinh 9.11 1a so d6 do vi sai, cho phép doc ngay trj s6 do con trén
co cdu chi thi. Véi so d6 do nay, viéc ga dat chi tiét rit thuan tién vi
khong c6 sai s6 chudn va thich hop dé theo ddi do con cua chi tiét trong
qua trinh dang gia cong.

Chi tiét
Wl Iy
L
H Khi nén

Hinh 9.11: So' d6 do vi sai dé cén

2. Do d¢ phinh thit

Do phinh that dugc xac dinh thong qua viée do 3 duong kinh tai hai
tiét dién bién va mot tiét dién ¢ gitta nhu so d6 do hinh 9.12.

2
|| }|I| 1 ||||
|

L

Hinh 9.12: So d6 do dé phinh that
1 ] Chi tiét do; 2 | Chuyén déi do

Do chi tiét thuong mang nhiéu thanh phan sai sb khac nén phuong
phap do trén chi 1a gan ding. D€ néng cao do chinh xac, can phai chuyén
thanh do bién thién duong kinh theo phuong doc truc.

3. Do do cong truc
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Do cong truc A duge do theo cac so dd trong hinh 9.13, trong do
chi tiét can duoc dinh vi 5 bac tu do. Cho chi tiét thuc hién chuyén dong
quay va xac dinh su bién thién cua chi thi trén chuyén dbi do 12 x.

Khi do, can xac dinh vi tri dit chuyén dbi thich hop, thong thuong
12 tai tiét dién gitta truc vi noi do tri s6 do cong dat gia tri lon nhét. Khi
chi tiét c6 tiét dién cong dot bién thi do cong tai d6 dat gid tri 16n nhat va
d6 ciing chinh 14 noi phai dit chuyén doi.

Hinh 9.13: So d6 do dé cong truc
1 | Chi tiét do; 2 | Chuyén déi do

2 So dd a: Po trén chuan phing, két qua do cho ngay tri s6 do
cong truc X = A.

2 So d6 b: Po trén hai khéi V ngén v6i khoang cach la 1, d6 cong
truc phu thudc vao khoang céch 1 va chiéu dai chi tiét L.

2 So dd c: Dung cho chi tiét c¢6 2 16 tam, két qua do cho 2 1an trj
s0 do cong truc X = 2A.

9.2. PO SAI LECH VI TRi TUONG QUAN GIUA CAC BE MAT
9.2.1.Po dj song song

1. Dj song song giiva hai mit phing (hinh 9.14)

2 So db a: dung khi mat chuan A du 16n dé dit ddng ho so.
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2 So dd b: dung khi mit chuan A nho, phai st dung hé théng vit
nang dé diéu chinh mat A song song v&i mat ban map.

o
1, qj_

[ 1

Hinh 9.14: So d6 do dé song song giita 2 mdt phang
1 1Chi tiét do; 2 1Ddng hd so; 3 1 Vit diéu chinh

2. Dé song song giita dwong tim véi mat phang (hinh 9.15)

Thuong chon mit phiang lam chuan dé kiém tra 16 va chia ra ba
truong hop sau:

2 Néu 16 nhé, dung truc ga chinh xac 1ap vao bé mit 15 dé kiém tra
(hinh 9.15a).

.2 Khimat 16 khé 16n, dé khong phai dung truc ga qua 16n va ning

né thi phai dung thém bac 16t (hinh 9.15a).

2 Khi mit 16 du 16n, c6 thé dua chuyén d6i do vao ra tryc tiép theo
duong sinh 106.

Hinh 9.15: So d6 do dé song song giita dwong tam véi mét phang
1 /Chi tiét do; 2 7B(5ng ho so; 3 7Truc gad; 4 7Bac lot
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3. D¢ song song giira hai dwong tam

2 Hinh 9.16 14 so d6 kiém tra d6 song song ctia ¢d bién truc khuyu
V01 truc chinh.

2 Hinh 9.17 va 9.18 la cac so gé kiém tra d6 song song cua hai 15
tay bién theo hai phuong va viéc kiém tra dugc thyc hién trén hai mat
phang vuong goc.

1 @ ~
2//

_ - - -] ]- 3

No -

_l\
EEEY

Hinh 9.16: So d6 do d¢ song song ciia truc khuyu
1 ] Chi tiét do; 2 |Ddng hd so; 3 1Khdi V

4 |
= A-A
| I3
; 13 : 11 Chi tiét do
N | B 2—|D(‘31?gh(k)so
\ R N 3 [Khéi v
248 | ~_—T1 ' [H# 4] Can miu
| 5 : 5 ] Truc g4




Hinh 9.18: So d6 do dé song song ciia tay bién theo phwong dimng
1 1 Chi tiét do; 2 1Ddng hd so; 3 |Khéi V; 4 | Truc ga

9.2.2.DPo dj vudng goc
2 Hinh 9.19 14 so d6 kiém tra d6 vuoéng goc giita hai mat phang.

2 Hinh 9.20 la so d6 kiém tra do vudng goc gitra duong tam 15 va
mat phang.

2 Hinh 9.21 14 so d6 kiém tra d6 vudéng goc giita hai duong tam 15.

/!"I\ I /
I A
\s !
N>

T «—

2
[ I |
N
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Hinh 9.21: So d6 do dé vuéng géc giira hai dwong tim
1 | Chi tiét do; 2 1Ddng ho so; 3 | Truc ga; 4 |Bac

9.2.3.Po d9 dong tim

Hinh 9.22 13 so d6 kiém tra do dong tam giita hai 18 cua chi tiét
dang hop. Quay truc ga mang dong ho so mot vong va bién thién trén
dong ho so s€ bang hai 1an d dong tam gitra hai bé mat 10.
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9.2.4.Po dp dao

1. Do dp dao hwong kinh

Hinh 9.23 va 9.24 1a céc so dd do d§ dao hudéng kinh va trj s6 do
ddo hudng kinh bang hai 1an d§ dong tam gitra hai bé mat truy.

2 Hinh 9.23 1a so 6 kiém tra do dédo huéng kinh gitta hai mat try
ngoai trén hai khoi V ngan.

2 Hinh 9.24 1a so db kiém tra d6 dao hudng kinh giita mit tru
ngoai va trong bang truc ga con (d6 con rat nho k = 1/500 + 1/1000).

7 | T

Hinh 9.23: So d6 do dé ddio hwdng kinh giita hai mdt try ngodi
1 ] Chi tiét do; 2 |Ddng hd so; 3 1Khdi V

) ______________________________________ o

Hinh 9.24: So d6 do d¢ ddio hwéng kinh gitta mdt tru ngodi va trong

1 | Chi tiét do; 2 1Ddng ho so; 3 | Truc g con; 4 | Miii tim .



2. Do dé dio mat diu

2 Hinh 9.25 14 so dd kiém tra d6 dao giira mit ddu voi mit try
ngoai trén hai khoi V ngan.

2 Hinh 9.26 1 so dd kiém tra 6 dao giita mat dau véi mit 19.

Hinh 9.25: So' dé do dé dao hwong kinh gitta mat dau véi mat tru ngodai
1 ] Chi tiét do; 2 1Ddng hd so; 3 1Khdi V; 4 1Chét ty

} I
/ 3
Hinh 9.26: So dé do d¢ ddo giita mdt dau va mdt 16
1 | Chi tiét do; 2 1 Béng ho so; 3 1 Truc gé con; 4 | Miii tam

9.2.5.Po d¢ giao nhau giira cac dwong tim

Hinh 9.27 1a so db do d6 giao nhau giita cac duong tdm 15 cua chi
tiét dang hop. Thuong bién viéc do d6 giao nhau giita cac duong tim nay
thanh do sai 1éch khoang cach giita cac dudng tdm dén mot chuan do cho
trude (mit ddy cta hop). Co thé ding hai truc ga lap vao cac 16 dé bién
thanh bé mit truc va can luu y khic phuc khe ho dinh tim dé dam bao do
chinh x4c cia phép do.
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Dé giam sai s6 do do cac yéu t6 chuén, can do kich thuéc A va B
theo hai duong kinh trén va dudi cling nhu ¢ ca hai dau cua truc ga. Kich
thude A va B duoc xac dinh nhu sau:

A+A +A;+A, vi B B, +B, +B;+B,
4
D¢ giao nhau gitra cac duong tam dugc tinh theo cong thirc sau:

A +A +A;+A, B B,+B, +B;+B,

A 9.1)

A=A-B=

(9.2)

Hinh 9.27: So d6 do dé giao nhau giita cdc dweong tim 16

9.2.6.Po d¢ ddi ximg
Viée do d6 doi xtmg thuong dugce bién thanh do sai léch khoang
cach gilra cac bé mat.
Hinh 9.28 1a so db do d6 dbi xtmg A cua rinh A so v6i hai bé mat
ngoai B.
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(9.3)

L1 I—2

HHITMO%RBBIA R0 do doi darad crtmgith cbaviviifiod besmiatigodis tam
be mat 10. Bién thién cua chi thi dung cu trong hai lan do hai bé mat doi
xtng 1a x véi x = 2A.

_EH _./_ __________________________ @ -

B
I

Hinh 9.29: So d6 do dé doi xitng ciia hai bé mdt Vat so véi tam 16
1 1 Chi tiét do; 2 | Ddng hd so; 3 | Truc ga; 4 | Miii tim
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BAI TAP
1. V& so dd do va trinh bay qui trinh kiém tra do déng tam cua mat tru
@30 so voi mat tru @40 khong qua 0,03mm.

o
S| -ttt H 81— 81{--- al- - - &
Q Q| © Q =
4
2 1

1
!

28

148

2. V& so do do va trinh bay qui trinh kiém tra:

a. Do song song giira 16 @42 so v6i mit day cua chi tiét khdng qua
0,05mm.

b. D6 dbi xtmg cuia ranh 100 so véi 16 @42 khong qué 0,03mm.

135

@42

140

102
N
4

) 100
180 125

3. V& so d6 do va trinh bay qui trinh kiém tra d6 dong tim cua hai mit
con khéng qua 0,03mm.

Con Morse sb 3

© ) <
H L — - - —————— L. 4. A - = -
a © )
86 7
100
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4. V& so d6 do va trinh bay qui trinh kiém tra:

a. Do dong tam cua céc 16 @90 va cac 16 @120 véi nhau khong qué
0,03mm.

b. D6 song song giita dudng tam cac 16 @90 va @120 khong qua
0,05mm.

N\ AN

R N
) S . i _____________ é? _________________ E_,__ _______ G}

T IR Fane e
e 2% 3120 |
_{?___ _______________________________________________________________ _.{?__.

i @120 |

| @90 e

5. V& so d6 do va trinh bay qui trinh kiém tra:

a. Do song song giita duong tdm hai 16 @24 va @32 khong qua
0,03mm.

b. B vudng géc giita duong tam 16 @24 va @32 so v6i duong kinh
trong d cta 10 then hoa khéng qua 0,05mm.
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@40

5
i

__________T__________

€0'0¥2. €0'0F16

' (16
(5
V_

r5
16

e

120'0+7¢D

d-6x30H7%x36x6F8
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Bai doc thém

MAY PO PO TRON — MAY PO TOA BO

1. May do d¢ tron (Roundness measuring instrument)

May do d6 tron c6 cac bd phan co ban la than may, ban may va dau
do. May hoat dong trén nguyén tic co ban 1a mili do cua dau do tiép xtc
v6i bé mat chi tiét va ghi nhén sy thay d6i ban kinh r cua chi tiét & 3600
vi tri theo chu vi cta chi tiét khi ban may mang chi tiét thuc hién chuyén
dong quay déu. Phan mém sé& xtr Iy cac dit liéu nhan duoc tir dau do va vé
nén bién dang thyc ciia chi tiét trén man hinh may tinh. My s& so sanh
bién dang thuc cua chi tiét va bién dang 1y tudong dugc vé trén may dé
xac dinh do khong tron.

Hinh 9.30: Mdy do dé tron
1 1 Than may; 2 1 Ban may; 3 1Dau do; 4 | Chi tiét do

Bé loai trr anh hudng cua do khong déng tdm gilta duong tam cua
chi tiét va tim quay cua ban may khi ga dat, can tién hanh do so bd lan
dau bién dang cua chi tiét dé may phan tich va xac dinh d6 1éch tam giita
chi tiét va ban may. Nguoi do s& hiéu chinh ban méy theo gia tri 1éch tm
nay va tién hanh do lai 1an thtr hai dé c6 bién dang thuc cta chi tiét.

258



Ngoai cong dung do d6 tron, may do do tron con co thé dung dé do
d6 tru, do théng, do phéng, do déng tam, d§ dao hudng tam va mat dAu,
do song song, d6 vudng goc . ..Néu trang bi dau do phu hop, may co thé
do d6 nham bé mat bang phuong phap do tiép xuc.

Tuy theo dang bé mit do va nhu cau do, c6 nhiéu loai mii do ¢
két cau khac nhau vé6i dinh miii do dang cau cé kich thuéc duong kinh
thay d6i tr D = @0,5 + @1,6mm bang vat liéu 1a carbide tungsten hoic
carbide sapphire.

PHIOMO
10MO

Hinh 9.31: Cdc loai dau do

|

2. May do toa d¢ (Coordinate measuring machine)

May do toa do (thuong duoc goi la may CMM) la mot thiét bj do
ludng tién tién va van ning. May hoat dong theo nguyén ly dich chuyen
mot dau do dé xac dinh duoc cac thong sd hinh hoc cua chi tiét theo
phuong phap toa d6. My CMM thudng thiét ké v6i 4 phan chinh: khung
may, dau do, hé thong diéu khién (may tinh) va phan mém xir 1.

Tuy thudc vao mirc do hién dai, mady CMM c6 thé hoat dong theo
cac ché do: do tlep xuc gian doan, do t1ep xuc lién tyc va quet khong tiép
xuc. Dt biét, ché do quét mau khong tiép xuc 1a diém ndi bac vé cong
nghé CMM véi dau quét 13 hé thong laser va cac cam bién, co thé ghi
nhan dugc thong tin kich thudc phtc tap cua cac vat do bﬁng ba duong
tia laser quét két hop cung luc.
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Hinh 9.32: May do toa do

) Dﬁu do c6 thé chuyén dong theo ba phuong X, Y va Z so véi chi
tiét. Be dat d chinh xac cao, hé¢ thong dan hudng, duong truot va 6 do
st dung dém khong khi (Air bearing) dugc coi nhu khong c6 ma sat.

May CMM thuong dugc sir dung dé do kich thudc dai, do sai 1éch
hinh dang va vi tri, do chép mau hoac tao hinh.

Céc thong sé co ban cia may CMM Ia chiéu dai hanh trinh do theo
cac phuong X, Y, Z; d6 phan giai (trr 0,1 + 0,01um) va trong lugng 16n
nhat cua vat do trén may.
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BANG THUAT NG’

Thuéat ngir
B
Ban map
Ban V& chi tiét
Ban v& lap
Bac tu do
Bé mit bao
Bé mit bi bao
Bi cau
Budc ren
Budc xodn
Budc 16n (cua ren)
Budc nhé (cua ren)

C
Calip gi6i han
Calip ham
Calip nat
Calip nat ren
Calip vong ren
Can la
Can mau do goc
Cin mau song song
Cép chinh x4c (ctia dung sai)

Chiéu cao trung binh cia profin

theo 10 diém R,

Chiéu dai chuan (nham bé mit)

Chudi
Chudi kich thuéc
Chudi kich thuéc duong thang
Chudi kich thuéc miat phang
Chudi kich thuéc khong gian
Con lan (6 lan)

D
Dung sai

Tén tiéng Anh

Granite surface plate
Detail drawing
Assembly drawing
Degree of freedom
Enveloping surface
Enveloped surface
Measuring ball
Pitch (of the thread)
Lead (of the thread)
Coarse pitch

Fine pitch

Limit gauge

Snap gauge

Plug gauge
Thread plug gauge
Thread ring gauge
Thickness gauge
Angle gauge block
Gauge block
Tolerance grade

The height R, of irregularities
(Roughness height)

Roughness cutoff length
Chain

Dimensional chain
Linear dimensional chain
Two-dimensional chain
Three-dimensional chain
Ball

Tolerance

Trang

226
27
28

245

228
115
124
124
124

198
199
199
232
232
240
217
195

23

84

85
145
145
147
147
147

95

12
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Dung sai d6i x{mg

Dung sai khong d6i xtmg

Dung sai lip ghép

Dung sai vi tri

Dung sai vi tri phu thudc

Dung sai vi tri khong phu thudc

Dudng do budc ren

b
Pau do
Pé tir (g4 dong hd so)
Do so sanh
Po tuyét doi
Do tryc tiép
Po gian tiép
Po khong tiép xuc
Do tiép xuc
Do chu dong
bo bi dong
Pong ho so
Dong ho so chan gép
Pong ho do trong
Do con
Do doi
bo dao
b0 ddo hudng tam
Do ddo mat dau
Do ddo toan phan
Do d6i ximg
Do dong tam
Do giao nhau gitra cac duong tam
Do ho
D6 ho hudng tam (6 1an)
Do nghiéng
Do phing
b3 song song

262

Bilateral tolerance

Unilateral tolerance
Tolerance of fit

Positional tolerance
Dependent positional tolerance

Independent positional
tolerance

Pitch gauge

Probe

Magnetic stand (holder)
Comparison measurement
Absolute measurement
Direct measurement
Indirect measurement
Non-Contact measurement
Contact measurement
Positive measurement
Negative measurement
Dial indicator

Dial test indicator

Dial bore gage

Conical taper
Interference

Runout

Circular runout

Face runout

Total runout

Symmetry

Concentricity / Coaxiality
Intersection of axes
Clearance

Radial internal clearance
Slope

Flatness

Parallelism

12
12
14
70
70
70

237

258
204
178
178
177
177
179
179
179
179
203
204
207
60
14
75
75
75
75
74
73
74
13
103
59
67
71



Do song (bé mit)

Do thang

Do tron

bo tru

D0 vuong goc

Do nhay cua thiét bi do
Puong kinh ngoai (6 lin)
DPuong kinh trong (6 1in)
Puong kinh ngoai (then hoa)
Duong kinh trong (then hoa)
Duong kinh trung binh (ren)

G
Gié tri phan do
Gia tri vach chia
Goc nang (cua ren)
Goc prophin (cua ren)

H
Hé thong 16
Hé théng truc
Hé s6 khuéch dai
Hiéu chinh
Hudng nhap nho

K
Khau khép kin
Khau thanh phan
Khau (thanh phan) ting
Khau (thanh phan) giam
Khéi V
Kich thudc
Kich thudc gidi han
Kich thudc gidi han 16n nhat
Kich thudc giéi han nho nhat
Kich thuéc danh nghia
Kich thude tiéu chuan
Kich thuéc thuc
Kinh hién vi dung cu

Waveness

Straightness

Circularity

Cylindricity
Perpendicularity
Sensitivity of measuring intrument
Outside diameter

Inside diameter

Major diameter

Minor diameter

Pitch diameter (of thread)

Resolution

Graduation

Helix angle (of thread)
Profile angle (of thread)

Basic hole system
Basic shaft system
Magnification factor
Calibration
Direction of lay

Closed component
Partial component
Increasing component
Decreasing component
V block

Size / Dimension
Limits of size
Maximum limit of size
Minimum limit of size
Norminal size
Standard preferred size
Actual size

Measuring microscope

82
67
68
68
72
181
96
96
109
109
115

213
180
115
115

27
27
189
181
86

147
147
148
148
235

10
10
10

10
215
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Ky hiéu nham bé mit
L

Lip ghép

Lap ghép uu tién

Lip ghép c6 d6 ho

Lap ghép c6 do doi

Lap ghép trung gian

Lap rap

Lb then hoa

Luc do

M
May chiéu bién dang
May do d6 tron
May do toa do
Mién dung sai
Méi ghép ren
Méi ghép then
Méi ghép then hoa
Mii do
Mrc @0 chinh xac
N
Nhém bé mét

Nivo
Nivd khung
Nivo thanh

o)
O lan

O bi chan

O bi d& chin

O bi 45 mot day
O bi d& tu lya

O diia chan

O diia con

O diia try ngin do

264

Surface texture symbol

Fit

Preferred fit
Clearance fit
Interference fit
Transition fit
Assembly

Inside / Internal spline
Measuring force

Profile projector

Roundness measuring instrument
Coordinate measuring machine
Tolerance zone

Threaded joint

Key joint

Spline joint

Stylus

Grade of accuracy

Surface texture [/ Surface
Roughness

Precision level
Precision frame level
Precision level

Rolling bearing

Thrust Ball Bearing

Angular Contact Ball Bearing
Single-Row Ball Bearing
Self-Aligning Ball Bearing
Thrust Rollerl Bearing
Tapered Roller Bearing
Cylindrical Roller Bearing

85

13
25
14
14
15
18
109
182

211
258
259

23
113
106
109
258

23

82

224
225
225

97
97
97
97
97
97
97
97



O diia tru xoin d&

O kim (6 tru dai)
P

Panme

Pame do 15 3 tiép diém

Panme do ngoai

Panme do ren

Panme do sau

Panme do trong

Pham vi chi thi

Pham vi do

Phan b chuan

R
Ren
Ren con
Ren hé mét
Ren hé Anh
Ren thang
Ren vuéng
Ren mot dau moi
Ren nhiéu dau mdi
Ren phai
Ren trai

S
Sai léch co ban
Sai 1éch gidi han
Sai 1éch gidi han trén
Sai léch gidi han dudi
Sai 1éch hinh dang cta profin
Sai léch hinh dang cta bé mait
Sai léch binh phuong trung binh
Sai 1éch hinh dang hinh hoc dai
quang
Sai léch trung binh s6 hoc cia
profin R,

Spherical Roller Bearing
Needle Roller Bearing

Micrometer

Three-point Inside micrometer
Outside micrometer

Screw thread micrometer
Depth micrometer

Inside micrometer

Measuring range

Measuring span

Normal distribution

Thread

Taper pipe thread
Metric thread

Inch thread
Trapezoidal thread
Square thread
Single-start thread
Multi-start thread
Right-hand thread
Left-hand thread

Fundamental deviation
Limiting deviations

Upper (limiting) deviation
Lower (limiting) deviation
Deviation of a profile line
Deviation of a profile surface
Standard deviation

Form error

The mean deviation of the
profile R,

97
97

193
196
193
234
194
193
181
181

37

113
113
124
124
124
124
113
113
113
113

25
12
12
12
76
77
37
82

83
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Sai 1éch hinh dang
Sai léch vi tri
Sai s6
Sai s6 do
Sai s6 hé thong
Sai s6 ngau nhién
T
Thang chia do
Thang do chinh
Thang do phu (thang du xich)
Then bang
Then ban nguyét
Then vat
Then hoa
Thudce cap
Thudc cap c6 ddong ho so
Thudc cap dién tor
Thude do goc
Thudc do goc co thude phu
Thude kiém
Thudce sin
Tiéu chuan hoa
Tinh d6i 1dn chtic ning
Tinh d6i 1an hoan toan
Tinh ~d(x)i lan khong hoan toan
(doi 1an bg phan)
Tri s6 dung sai
Truc ga
Tryc then hoa
Truyén dong banh ring
V
Vi tri dung sai
Vong cach (6 1an)
Vong ngoai (6 lan)
Vong trong (6 lin)

266

Shape deviations
Position deviations
Error
Measurement error
Systematic error
Accidental error

Graduation scale
Main scale

Auxilary Vernier scale
Prismatic key
Woodruff key

Taper key

Spline

Vernier caliper

Dial caliper

Electronic (digital) caliper
Protractor

Bevel protractor
Straight edge

Sin bar
Standardization
Interchangeability

Full interchangeability

Partial interchangeability /
Group interchangeability

Tolerance value
Mandrel
Splined shaft
Gear drive

Position of the tolerance zone
Cage / Retainer

Outer ring

Inner ring

66
66
182
182
183
183

180
190
190
107
107
107
109
190
191
191
221
222
239
226

17
18
18

23
247
109
134

25
95
95
95



Chwong IX
PO SAI LECH HINH DANG VA VI TRIi

Muc tiéu chwong IX: Sau khi hoc xong chirong nay, Cac sinh vién co kha
nang:

1 Biét cach chon phwong phdp do va logi dung cu do thich hop dé
do kiém cac logi sai léch hinh dang cua chi tiet nhw do thang, do phang.

2. S0 sanh duoc wu nhwoce diém cia cac so do do va chon dwoc so
do do thich hop dé do kiém cac loai sai léch hinh dang cua chi tiét nhu
do tron, do tru.

3. Thiét ldp dwoc so do do phit hop véi hinh dang va két cdu ciia
chi tiét dé do kiém cac loai sai léch vi tri cua chi tiét.

4. Thiét ké dwoc cdc loai do ga do cho so do do da lya chon dé do
kiém cdc logi sai léch vi tri cia chi tiét.

9.1. PO SAI LECH HINH DANG
9.1.1.Po d) thing
1. Ding thuwéc kiém

Thuée kiém c6 két cau nhu hinh (9.1), gém cac dang thudc mot
mat nghiéng (hinh 9.1a), thudc hai mat nghiéng (hinh 9.1b), thudc ba
canh (hinh 9.1c¢), thudc 4 canh (hinh 9.1d).

[I \\ 5 \\
A{,}A ___________________________ ]

Hinh 9.1: Cdc logi thudce kiém

Céch str dung thude kiém rat don gian. Chi can 4p truc tiép thudc
kiém vao bé mat kiém tra va danh gia d¢ thang qua khe h¢ anh séng gitra
bé mat kiém tra va thudc.
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Pé xac dinh gia tri khe sang, nguoi ta co thé SO sanh khe ho anh
sang giita bé mat kiém tra va thuge voi khe sang mau C c6 gia tri biét
trudc duoc tao ra bdi cac mleng cin mau co kich thude khac nhau nhu so
@6 nhu hinh 9.2. Sai s do phu thudc vao kinh nghiém cua ngudi do.

Hinh 9.2: Khe sdng mdu

1 4
™~ \( 1- Thudce kiém

| c
H/L/ 2- Mit phang ban map
- 3- Can mau c6 kich thude
bang nhau
2 3 4- Cin mAu c6 kich thudc
khac nhau

2. Ding thwée gin dong hé so

So db nguyén 1y cua dung cu cho trén hinh 9.3. Trudc khi do,
chinh "0" dung cu véi mot duong thrfmg chuan. Sau do, dat thude vao
duong thang can do va do 1éch cua kim trén co cau chi thi cho biét gia
tri cua do thfmg.

5 2 1] Dl{éyng thang can do
2 |piém ti
- i 31Gia
m U 4 |Ddng hd so
. 1 i .

Hinh 9.3: Thuéc gin dong hé so

9.1.2.Po @) phing

Tuy theo d§ chinh xdc va d¢ 16n cia mat can kiém tra, c6 thé st
dung cac phuong phép sau:

1. Dung bjt mau

Dich chuyén bé mat can kiém tra trén bé mit lam viéc cta ban méap
c6 boi mot 16p mdéng bot mau (hon hop thudée nhudm mau xanh béclinit
hodc mau xanh turunbun v61 dau may). B phang dugc thé hién bang so
lugng vét bot mau trén beé mat kiém tra trong hinh vuéng 25x25mm. S
vét cang nhi€u, d§ phang cang cao.

Truong hop mat kiém tra 16n thi dung thudc kiém co thoa bot mau
dé dich chuyén trén bé mat kiém tra.
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Bdng 9.1: Y lwong vét bot mau trén bé mat kiém tra

S6 luong vét bot mau Cép chinh x4c cta bé mat
Lén hon 20 dén 30 Cép 3 dén 4
Lén hon 12 dén 20 Cép 5 dén 6
Lén hon 5 dén 12 Cap 7 dén 8
ft hon 5 Cap 9 dén 10

2. Dung thuéc kiém

Dung thudc kiém dé do do phang theo cac hudng khac nhau va
qua timg 1an do d6 ma danh gia sai s6 vé do phang.

3. Dung dung cu cé co cdu chi thi

Dung dung cu ¢6 co cau chi thi (d6ng hd so) dé ra lién tyc trén bé
mit can do A nhu so dd hinh 9.4. Bé loai trir anh huong cia do phing
mat B, d6 song song gitra mat A va B dén két qua do do phang mit A,
chi tiét 1 cAn duoc chinh "0" sao cho mit phang bao cua mat A song song
v6i mit chuan C. Pé dam bao diéu nay, can chinh cac vit t& vi 3 sao cho
chi thi béng nhau tai 3 diém céach xa trong tam nhét, 4 diém nim trén 2
duong kinh vudng goc néu mit kiém tra co dang tron (hinh 9.5a) hay 4
diém nam & hai dau duong chéo néu mat kiém tra co dang hinh chir nhat
(hinh 9.5b) ctia bé mat chi tiét.

N A7 Hinh 9.4: So' d6 do do phing
2 ‘;/ bang dung cu co co cdu chi thi
1, B 1 /Chi tiét do
\ 2 7D5ng hé so
|__| é C é é/ 3 3 Vit diéu chinh

a) |- | b) | '\1><::: |

'~

\Y;
Hinh 9.5: Cdc diém trén bé mat kiém tra dé chinh 0 dung cu
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9.1.3.Po do tron

Do tron duge xac dinh theo céc so dd do nhu hinh 9.6. Do khong
tron cua bé mat thé hién qua su thay doéi chi thi trén chuyén doi do.

Hinh 9.6: Cdc so do do do tron
1 ] Chi tiét do
2 ] Chuyén déi do
3 1Ban ga do
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2 So dd a: yéu cau cao vé do dao truc chinh cua ban ga do. Khi do,
két qua do s& phan anh ludn ca d6 khong dong tim cua bé mit chi tiét véi
tdm quay cua no.

2 So d6 b: sir dung ddi véi chi tiét dai c6 hai 16 tAm hodc chi tiét
ngan c6 16 dé lap véi truc ga. Két qua do chira ca sai s6 do dong tam cia
mat kiém tra v6i tim quay cua hai 16 tam.

2 So d6 ¢ vadla cac so dd do 3 tiép diém, thich hop cho cac chi
tiét méo c6 sd canh chin. Véi so dd ¢, chi tiét ga dat kém on dinh vi can
¢6 luc ép chi tiét vao cac chuin ty. V6i so d6 d, kha ning 6n dinh cia chi
tiét cao hon nhung thao tac do kho khin hon.

2 So d6 e va f 1a cac so dd do 3 tiép diém, thich hop cho cac chi
tiet méo co so canh 1¢. So d6 do 3 tiep diém co6 hai dang: khong doi xing
(so do e) va doi xung (so do f).

Khi do bang cac so do trén, phai xoay chi tiét di toan vong. Do do,
s& lam ton hai bé mat phuong tién do (mit chuan va mat do), nhat 1a khi
chi tiét c6 d6 bong bé mit khong cao. Pé khic phuc diéu nay, co thé giai
quyét theo cac cach sau:

e Do chi tiét & trang thai tinh & mat s6 vi tri nhu hinh 9.7. Phuong
phap nay thich hop cho chi tiét c6 d¢ 6van hodc cd s6 canh chan.

a)

Hinh 9.7: Céc so dé do dé tron ¢ trang thai tinh
So dé a: do tin cdy kém
So do b: sir dung voi chi tiét c6 s6 canh chan béi 2 m=4,38 10,14 ...)
So do c: sir dung véi chi tiét ¢é sé canh chan béi 3 (n =6, 12, 18, ...)

e Vdaichi tiét ¢6 s6 canh 1¢ (n =5, 7, ...) dung phuong phap do 3
tiép diém tya trén hai con lan (hinh 9.8).
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e Dung so d6 do vi sai sir dung chuyén d6i khi nén nhu hinh 9.9.
Chuyén d6i do duogc chinh 0 véi chi tiét mau chinh xac. Trén so do do, hai
nhanh do khi nén xac dinh sai 1éch duong kinh ¢ hai phuong vudng goc.
Chi tiét Chi tiét

A __'__ R —3 E—
i Khi
Con e
! B —
|

Hinh 9.8: So do do do

tron trén 2 con lan

Hinh 9.9: So d6 do vi sai dé tron

9.1.4.DPo do tru

Do tru 1a chi tiéu téng hop vé sai léch hinh dang trén tiét dién doc
truc, bao gom d6 con, do phinh that, d6 cong truc, d6 thang duong sinh.

1. Do dj con

Do con duge xac dinh thong qua viée do hai duong kinh tai hai tiét

dién I-1 va II-II cich nhau chiéu dai chuan L theo so d6 do co ban trén

hinh 9.10. Chuyén do6i do dugc chinh 0 véi chi tiet try mau chinh xac.

Céch nay co nang suat thap, chi thich hop vi s6 lugng chi tiét it, khoi
luong nho.

2

|

5

L

Hinh 9.10: So d6 do do con
1 ] Chi tiét do; 2 1 Chuyén déi do
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Hinh 9.11 1a so d6 do vi sai, cho phép doc ngay trj s6 do con trén
co cdu chi thi. Véi so d6 do nay, viéc ga dat chi tiét rit thuan tién vi
khong c6 sai s6 chudn va thich hop dé theo ddi do con cua chi tiét trong
qua trinh dang gia cong.

Chi tiét
Wl Iy
L
H Khi nén

Hinh 9.11: So' d6 do vi sai dé cén

2. Do d¢ phinh thit

Do phinh that dugc xac dinh thong qua viée do 3 duong kinh tai hai
tiét dién bién va mot tiét dién ¢ gitta nhu so d6 do hinh 9.12.

2
|| }|I| 1 ||||
|

L

Hinh 9.12: So d6 do dé phinh that
1 ] Chi tiét do; 2 | Chuyén déi do

Do chi tiét thuong mang nhiéu thanh phan sai sb khac nén phuong
phap do trén chi 1a gan ding. D€ néng cao do chinh xac, can phai chuyén
thanh do bién thién duong kinh theo phuong doc truc.

3. Do do cong truc
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Do cong truc A duge do theo cac so dd trong hinh 9.13, trong do
chi tiét can duoc dinh vi 5 bac tu do. Cho chi tiét thuc hién chuyén dong
quay va xac dinh su bién thién cua chi thi trén chuyén dbi do 12 x.

Khi do, can xac dinh vi tri dit chuyén dbi thich hop, thong thuong
12 tai tiét dién gitta truc vi noi do tri s6 do cong dat gia tri lon nhét. Khi
chi tiét c6 tiét dién cong dot bién thi do cong tai d6 dat gid tri 16n nhat va
d6 ciing chinh 14 noi phai dit chuyén doi.

Hinh 9.13: So d6 do dé cong truc
1 | Chi tiét do; 2 | Chuyén déi do

2 So dd a: Po trén chuan phing, két qua do cho ngay tri s6 do
cong truc X = A.

2 So d6 b: Po trén hai khéi V ngén v6i khoang cach la 1, d6 cong
truc phu thudc vao khoang céch 1 va chiéu dai chi tiét L.

2 So dd c: Dung cho chi tiét c¢6 2 16 tam, két qua do cho 2 1an trj
s0 do cong truc X = 2A.

9.2. PO SAI LECH VI TRi TUONG QUAN GIUA CAC BE MAT
9.2.1.Po dj song song

1. Dj song song giiva hai mit phing (hinh 9.14)

2 So db a: dung khi mat chuan A du 16n dé dit ddng ho so.
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2 So dd b: dung khi mit chuan A nho, phai st dung hé théng vit
nang dé diéu chinh mat A song song v&i mat ban map.

o
1, qj_

[ 1

Hinh 9.14: So d6 do dé song song giita 2 mdt phang
1 1Chi tiét do; 2 1Ddng hd so; 3 1 Vit diéu chinh

2. Dé song song giita dwong tim véi mat phang (hinh 9.15)

Thuong chon mit phiang lam chuan dé kiém tra 16 va chia ra ba
truong hop sau:

2 Néu 16 nhé, dung truc ga chinh xac 1ap vao bé mit 15 dé kiém tra
(hinh 9.15a).

.2 Khimat 16 khé 16n, dé khong phai dung truc ga qua 16n va ning

né thi phai dung thém bac 16t (hinh 9.15a).

2 Khi mit 16 du 16n, c6 thé dua chuyén d6i do vao ra tryc tiép theo
duong sinh 106.

Hinh 9.15: So d6 do dé song song gitta dwong tam véi mét phang
1 /Chi tiét do; 2 7B(5ng ho so; 3 7Truc gad; 4 7Bac lot
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3. D¢ song song giira hai dwong tam

2 Hinh 9.16 14 so d6 kiém tra d6 song song ctia ¢d bién truc khuyu
V01 truc chinh.

2 Hinh 9.17 va 9.18 la cac so gé kiém tra d6 song song cua hai 15
tay bién theo hai phuong va viéc kiém tra dugc thyc hién trén hai mat
phang vuong goc.

1 @ ~
2//

_ - - -] ]- 3

No -

_l\
EEEY

Hinh 9.16: So d6 do d¢ song song ciia truc khuyu
1 ] Chi tiét do; 2 |Ddng hd so; 3 1Khdi V

4 |
= A-A
| I3
; 13 : 11 Chi tiét do
N | B 2—|D(‘31?gh(k)so
\ R N 3 [Khéi v
248 | ~_—T1 ' [H# 4] Can miu
| 5 : 5 ] Truc g4




Hinh 9.18: So d6 do dé song song ciia tay bién theo phwong dimng
1 1 Chi tiét do; 2 1Ddng hd so; 3 |Khéi V; 4 | Truc ga

9.2.2.DPo dj vudng goc
2 Hinh 9.19 14 so d6 kiém tra d6 vuoéng goc giita hai mat phang.

2 Hinh 9.20 la so d6 kiém tra do vudng goc gitra duong tam 15 va
mat phang.

2 Hinh 9.21 14 so d6 kiém tra d6 vudéng goc giita hai duong tam 15.

/!"I\ I /
I A
\s !
N>

T «—

2
[ I |
N

249




Hinh 9.21: So d6 do dé vuéng géc giira hai dwong tim
1 | Chi tiét do; 2 1Ddng ho so; 3 | Truc ga; 4 |Bac

9.2.3.Po d9 dong tim

Hinh 9.22 13 so d6 kiém tra do dong tam giita hai 18 cua chi tiét
dang hop. Quay truc ga mang dong ho so mot vong va bién thién trén
dong ho so s€ bang hai 1an d dong tam gitra hai bé mat 10.
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9.2.4.Po dp dao

1. Do dp dao hwong kinh

Hinh 9.23 va 9.24 1a céc so dd do d§ dao hudéng kinh va trj s6 do
ddo hudng kinh bang hai 1an d§ dong tam gitra hai bé mat truy.

2 Hinh 9.23 1a so 6 kiém tra do dédo huéng kinh gitta hai mat try
ngoai trén hai khoi V ngan.

2 Hinh 9.24 1a so db kiém tra d6 dao hudng kinh giita mit tru
ngoai va trong bang truc ga con (d6 con rat nho k = 1/500 + 1/1000).

7 | T

Hinh 9.23: So' d6 do dé ddo hwéng kinh giita hai mdt tru ngodi
1 ] Chi tiét do; 2 |Ddng hd so; 3 1Khdi V

) ______________________________________ o

Hinh 9.24: So d6 do d¢ ddio hwéng kinh gitta mdt tru ngodi va trong

1 | Chi tiét do; 2 1Ddng ho so; 3 | Truc g con; 4 | Miii tim .



2. Do dé dio mat diu

2 Hinh 9.25 14 so dd kiém tra d6 dao giira mit ddu voi mit try
ngoai trén hai khoi V ngan.

2 Hinh 9.26 1 so dd kiém tra 6 dao giita mat dau véi mit 19.

Hinh 9.25: So' d6 do dé dao hwong kinh gitta mat dau véi mat tru ngodai
1 ] Chi tiét do; 2 1Ddng hd so; 3 1Khdi V; 4 1Chét ty

} I
/ 3
Hinh 9.26: So dé do d¢ ddo giita mdt dau va mdt 16
1 | Chi tiét do; 2 1 Béng ho so; 3 1 Truc gé con; 4 | Miii tam

9.2.5.Po d¢ giao nhau giira cac dwong tim

Hinh 9.27 1a so db do d6 giao nhau giita cac duong tdm 15 cua chi
tiét dang hop. Thuong bién viéc do d6 giao nhau giita cac duong tim nay
thanh do sai 1éch khoang cach giita cac dudng tdm dén mot chuan do cho
trude (mit ddy cta hop). Co thé ding hai truc ga lap vao cac 16 dé bién
thanh bé mit truc va can luu y khic phuc khe ho dinh tim dé dam bao do
chinh x4c cia phép do.
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Dé giam sai s6 do do cac yéu t6 chuén, can do kich thuéc A va B
theo hai duong kinh trén va dudi cling nhu ¢ ca hai dau cua truc ga. Kich
thude A va B duoc xac dinh nhu sau:

A+A +A;+A, vi B B, +B, +B;+B,
4
D¢ giao nhau gitra cac duong tam dugc tinh theo cong thirc sau:

A +A +A;+A, B B,+B, +B;+B,

A 9.1)

A=A-B=

(9.2)

Hinh 9.27: So d6 do dé giao nhau giita cdc dweong tim 16

9.2.6.Po d¢ ddi ximg
Viée do d6 doi xtmg thuong dugce bién thanh do sai léch khoang
cach gilra cac bé mat.
Hinh 9.28 1a so db do d6 dbi xtmg A cua rinh A so v6i hai bé mat
ngoai B.
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(9.3)

L1 I—2

HHITMO%RBBIA R0 do doi darad crtmgith cbaviviifiod besmiatigodis tam
be mat 10. Bién thién cua chi thi dung cu trong hai lan do hai bé mat doi
xtng 1a x véi x = 2A.

_EH _./_ __________________________ @ -

B
I

Hinh 9.29: So d6 do dé doi xitng ciia hai bé mdt Vat so véi tam 16
1 1 Chi tiét do; 2 | Ddng hd so; 3 | Truc ga; 4 | Miii tim
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BAI TAP
1. V& so dd do va trinh bay qui trinh kiém tra do déng tam cua mat tru
@30 so voi mat tru @40 khong qua 0,03mm.

o
S| -ttt H 81— 81{--- al- - - &
Q Q| © Q =
4
2 1

1
!

28

148

2. V& so do do va trinh bay qui trinh kiém tra:

a. Do song song giira 16 @42 so v6i mit day cua chi tiét khdng qua
0,05mm.

b. D6 dbi xtmg cuia ranh 100 so véi 16 @42 khong qué 0,03mm.

135

@42

140

102
N
4

) 100
180 125

3. V& so d6 do va trinh bay qui trinh kiém tra d6 dong tim cua hai mit
con khéng qua 0,03mm.

Con Morse sb 3

© ) <
H L — - - —————— L. 4. A - = -
a © )
86 7
100
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4. V& so d6 do va trinh bay qui trinh kiém tra:

a. Do dong tam cua céc 16 @90 va cac 16 @120 véi nhau khong qué
0,03mm.

b. D6 song song giita dudng tam cac 16 @90 va @120 khong qua
0,05mm.

N\ AN

R N
) S . i _____________ é? _________________ E_,__ _______ G}

T IR Fane e
e 2% 3120 |
_{?___ _______________________________________________________________ _.{?__.

i @120 |

| @90 e

5. V& so d6 do va trinh bay qui trinh kiém tra:

a. Do song song giita duong tdm hai 16 @24 va @32 khong qua
0,03mm.

b. B vudng géc giita duong tam 16 @24 va @32 so v6i duong kinh
trong d cta 10 then hoa khéng qua 0,05mm.
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@40

5
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__________T__________

€0'0¥2. €0'0F16

' (16
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V_

r5
16

e
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d-6x30H7%x36x6F8
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Bai doc thém

MAY PO PO TRON — MAY PO TOA BO

1. May do d¢ tron (Roundness measuring instrument)

May do d6 tron c6 cac bd phan co ban la than may, ban may va dau
do. May hoat dong trén nguyén tic co ban 1a mili do cua dau do tiép xtc
v6i bé mat chi tiét va ghi nhén sy thay d6i ban kinh r cua chi tiét & 3600
vi tri theo chu vi cta chi tiét khi ban may mang chi tiét thuc hién chuyén
dong quay déu. Phan mém sé& xtr Iy cac dit liéu nhan duoc tir dau do va vé
nén bién dang thyc ciia chi tiét trén man hinh may tinh. My s& so sanh
bién dang thuc cua chi tiét va bién dang 1y tudong dugc vé trén may dé
xac dinh do khong tron.

Hinh 9.30: Mdy do dé tron
1 1 Than may; 2 1 Ban may; 3 1Dau do; 4 | Chi tiét do

Bé loai trr anh hudng cua do khong déng tdm gilta duong tam cua
chi tiét va tim quay cua ban may khi ga dat, can tién hanh do so bd lan
dau bién dang cua chi tiét dé may phan tich va xac dinh d6 1éch tam giita
chi tiét va ban may. Nguoi do s& hiéu chinh ban méy theo gia tri 1éch tm
nay va tién hanh do lai 1an thtr hai dé c6 bién dang thuc cta chi tiét.
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Ngoai cong dung do d6 tron, may do do tron con co thé dung dé do
d6 tru, do théng, do phéng, do déng tam, d§ dao hudng tam va mat dAu,
do song song, d6 vudng goc . ..Néu trang bi dau do phu hop, may co thé
do d6 nham bé mat bang phuong phap do tiép xuc.

Tuy theo dang bé mit do va nhu cau do, c6 nhiéu loai mii do ¢
két cau khac nhau vé6i dinh miii do dang cau cé kich thuéc duong kinh
thay d6i tr D = @0,5 + @1,6mm bang vat liéu 1a carbide tungsten hoic
carbide sapphire.

PHIOMO
10MO

Hinh 9.31: Cdc loai dau do

|

2. May do toa d¢ (Coordinate measuring machine)

May do toa do (thuong duoc goi la may CMM) la mot thiét bj do
ludng tién tién va van ning. May hoat dong theo nguyén ly dich chuyen
mot dau do dé xac dinh duoc cac thong sd hinh hoc cua chi tiét theo
phuong phap toa d6. My CMM thudng thiét ké v6i 4 phan chinh: khung
may, dau do, hé thong diéu khién (may tinh) va phan mém xir 1.

Tuy thudc vao mirc do hién dai, mady CMM c6 thé hoat dong theo
cac ché do: do tlep xuc gian doan, do t1ep xuc lién tyc va quet khong tiép
xuc. Dt biét, ché do quét mau khong tiép xuc 1a diém ndi bac vé cong
nghé CMM véi dau quét 13 hé thong laser va cac cam bién, co thé ghi
nhan dugc thong tin kich thudc phtc tap cua cac vat do bﬁng ba duong
tia laser quét két hop cung luc.
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Hinh 9.32: May do toa do

) Dﬁu do c6 thé chuyén dong theo ba phuong X, Y va Z so véi chi
tiét. Be dat d chinh xac cao, hé¢ thong dan hudng, duong truot va 6 do
st dung dém khong khi (Air bearing) dugc coi nhu khong c6 ma sat.

May CMM thuong dugc sir dung dé do kich thudc dai, do sai 1éch
hinh dang va vi tri, do chép mau hoac tao hinh.

Céc thong sé co ban cia may CMM Ia chiéu dai hanh trinh do theo
cac phuong X, Y, Z; d6 phan giai (trr 0,1 + 0,01um) va trong lugng 16n
nhat cua vat do trén may.
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BANG THUAT NG’

Thuéat ngir
B
Ban map
Ban V& chi tiét
Ban v& lap
Bac tu do
Bé mit bao
Bé mit bi bao
Bi cau
Budc ren
Budc xodn
Budc 16n (cua ren)
Budc nhé (cua ren)

C
Calip gi6i han
Calip ham
Calip nat
Calip nat ren
Calip vong ren
Can la
Can mau do goc
Cin mau song song
Cép chinh x4c (ctia dung sai)

Chiéu cao trung binh cia profin

theo 10 diém R,

Chiéu dai chuan (nham bé mit)

Chudi
Chudi kich thuéc
Chudi kich thuéc duong thang
Chudi kich thuéc miat phang
Chudi kich thuéc khong gian
Con lan (6 lan)

D
Dung sai

Tén tiéng Anh

Granite surface plate
Detail drawing
Assembly drawing
Degree of freedom
Enveloping surface
Enveloped surface
Measuring ball
Pitch (of the thread)
Lead (of the thread)
Coarse pitch

Fine pitch

Limit gauge

Snap gauge

Plug gauge
Thread plug gauge
Thread ring gauge
Thickness gauge
Angle gauge block
Gauge block
Tolerance grade

The height R, of irregularities
(Roughness height)

Roughness cutoff length
Chain

Dimensional chain
Linear dimensional chain
Two-dimensional chain
Three-dimensional chain
Ball

Tolerance

Trang

222
23
24

241

224
111
120
120
120

193
194
194
228
228
235
213
191

17

79

81
141
141
143
143
143

91
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Dung sai d6i x{mg

Dung sai khong d6i xtmg

Dung sai lip ghép

Dung sai vi tri

Dung sai vi tri phu thudc

Dung sai vi tri khong phu thudc

Dudng do budc ren

b
Pau do
Pé tir (g4 dong hd so)
Do so sanh
Po tuyét doi
Do tryc tiép
Po gian tiép
Po khong tiép xuc
Do tiép xuc
Do chu dong
bo bi dong
Pong ho so
Dong ho so chan gép
Pong ho do trong
Do con
Do doi
bo dao
b0 ddo hudng tam
Do ddo mat dau
Do ddo toan phan
Do d6i ximg
Do dong tam
Do giao nhau gitra cac duong tam
Do ho
D6 ho hudng tam (6 1an)
Do nghiéng
Do phing
b3 song song

262

Bilateral tolerance

Unilateral tolerance
Tolerance of fit

Positional tolerance
Dependent positional tolerance

Independent positional
tolerance

Pitch gauge

Probe

Magnetic stand (holder)
Comparison measurement
Absolute measurement
Direct measurement
Indirect measurement
Non-Contact measurement
Contact measurement
Positive measurement
Negative measurement
Dial indicator

Dial test indicator

Dial bore gage

Conical taper
Interference

Runout

Circular runout

Face runout

Total runout

Symmetry

Concentricity / Coaxiality
Intersection of axes
Clearance

Radial internal clearance
Slope

Flatness

Parallelism

10
65
65
65

233

253
200
172
172
171
171
173
173
174
174
198
199
203

55

70
70
70
70
69
68
69

99
54
62
66



Do song (bé mit)

Do thang

Do tron

bo tru

D0 vuong goc

Do nhay cua thiét bi do
Puong kinh ngoai (6 lin)
DPuong kinh trong (6 1in)
Puong kinh ngoai (then hoa)
Duong kinh trong (then hoa)
DBuong kinh trung binh (ren)

G
Gié tri phan do
Gia tri vach chia
Goc nang (cua ren)
Goc prophin (cua ren)

H
Hé thong 16
Hé théng truc
Hé s6 khuéch dai
Hiéu chinh
Hudng nhap nhd

K
Khau khép kin
Khau thanh phan
Khau (thanh phan) ting
Khau (thanh phan) giam
Khéi V
Kich thudc
Kich thudc gidi han
Kich thudc gidi han 16n nhat
Kich thudc giéi han nho nhat
Kich thuéc danh nghia
Kich thude tiéu chuan
Kich thuéc thuc
Kinh hién vi dung cu

Waveness

Straightness

Circularity

Cylindricity
Perpendicularity
Sensitivity of measuring intrument
Outside diameter

Inside diameter

Major diameter

Minor diameter

Pitch diameter (of thread)

Resolution

Graduation

Helix angle (of thread)
Profile angle (of thread)

Basic hole system
Basic shaft system
Magnification factor
Calibration
Direction of lay

Closed component
Partial component
Increasing component
Decreasing component
V block

Size / Dimension
Limits of size
Maximum limit of size
Minimum limit of size
Norminal size
Standard preferred size
Actual size

Measuring microscope

78
62
63
63
68
174
92
92
110
111
111

208
175
111
111

21
21
184
176
82

143
143
144
144
229

o~ b 010101~
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Ky hiéu nham bé mit
L

Lip ghép

Lap ghép uu tién

Lip ghép c6 d6 ho

Lap ghép c6 do doi

Lap ghép trung gian

Lap rap

Lo then hoa

Luc do

M
May chiéu bién dang
May do d6 tron
May do toa do
Mién dung sai
Méi ghép ren
Mdi ghép then
Méi ghép then hoa
Mii do
Mrc @0 chinh xac
N
Nhém bé mit

Nivo
Nivd khung
Nivo thanh

o)
O lan

O bi chan

O bi d& chin

O bi 45 mot day
O bi d& tu lya

O diia chan

O diia con

O diia try ngin do

264

Surface texture symbol

Fit

Preferred fit
Clearance fit
Interference fit
Transition fit
Assembly

Inside / Internal spline
Measuring force

Profile projector

Roundness measuring instrument
Coordinate measuring machine
Tolerance zone

Threaded joint

Key joint

Spline joint

Stylus

Grade of accuracy

Surface texture [/ Surface
Roughness

Precision level
Precision frame level
Precision level

Rolling bearing

Thrust Ball Bearing

Angular Contact Ball Bearing
Single-Row Ball Bearing
Self-Aligning Ball Bearing
Thrust Rollerl Bearing
Tapered Roller Bearing
Cylindrical Roller Bearing

81

20

10
13
105
176

208
253
254

20
115
103
105
253

17

78

220
221
221

93
93
93
93
93
93
93
93



O diia tru xoin d&

O kim (6 tru dai)
P

Panme

Pame do 15 3 tiép diém

Panme do ngoai

Panme do ren

Panme do sau

Panme do trong

Pham vi chi thi

Pham vi do

Phan b chuan

R
Ren
Ren con
Ren hé mét
Ren hé Anh
Ren thang
Ren vuéng
Ren mot dau moi
Ren nhiéu dau mdi
Ren phai
Ren trai

S
Sai léch co ban
Sai 1éch gidi han
Sai 1éch gidi han trén
Sai léch gidi han dudi
Sai 1éch hinh dang cta profin
Sai léch hinh dang cta bé mait
Sai léch binh phuong trung binh
Sai 1éch hinh dang hinh hoc dai
quang
Sai léch trung binh s6 hoc cia
profin R,

Spherical Roller Bearing
Needle Roller Bearing

Micrometer

Three-point Inside micrometer
Outside micrometer

Screw thread micrometer
Depth micrometer

Inside micrometer

Measuring range

Measuring span

Normal distribution

Thread

Taper pipe thread
Metric thread

Inch thread
Trapezoidal thread
Square thread
Single-start thread
Multi-start thread
Right-hand thread
Left-hand thread

Fundamental deviation
Limiting deviations

Upper (limiting) deviation
Lower (limiting) deviation
Deviation of a profile line
Deviation of a profile surface
Standard deviation

Form error

The mean deviation of the
profile R,

93
93

187
191
187
230
188
188
175
175

31

109
109
120
120
120
120
109
109
109
109

19

(o]

71
72
31
78

79

265



Sai 1éch hinh dang
Sai léch vi tri
Sai s6
Sai s6 do
Sai s6 hé thong
Sai s6 ngau nhién
T
Thang chia do
Thang do chinh
Thang do phu (thang du xich)
Then bang
Then ban nguyét
Then vat
Then hoa
Thudce cap
Thudc cap c6 ddong ho so
Thudc cap dién tir
Thude do goc
Thudc do goc co thude phu
Thude kiém
Thudce sin
Tiéu chuan hoa
Tinh d6i 1dn chtic ning
Tinh d6i 1an hoan toan
Tinh ~d(x)i lan khong hoan toan
(doi 1an bg phan)
Tri s6 dung sai
Truc ga
Tryc then hoa
Truyén dong banh ring
V
Vi tri dung sai
Vong cach (6 1an)
Vong ngoai (6 lan)
Vong trong (6 lin)
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Shape deviations
Position deviations
Error
Measurement error
Systematic error
Accidental error

Graduation scale

Main scale

Auxilary Vernier scale
Prismatic key
Woodruff key

Taper key

Spline

Vernier caliper

Dial caliper

Electronic (digital) caliper
Protractor

Bevel protractor
Straight edge

Sin bar
Standardization
Interchangeability

Full interchangeability

Partial interchangeability /
Group interchangeability

Tolerance value
Mandrel
Splined shaft
Gear drive

Position of the tolerance zone
Cage / Retainer

Outer ring

Inner ring

61
61
175
176
177
177

175
184
184
103
103
103
105
184
185
185
217
218
234
222

12
13
13

17
242
106
130

19
91
91
91
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PHU LUC 1: DUNG SAI LAP GHEP BE MAT TRON

Bing 1: Tri sé dung sai (um)
CApchinhxiac [01| 0 | 1|2 |3 |4|5|6|7|8| 9 |10|11|12|13| 14 | 15 | 16 | 17 | 18
Trén 3 03| 05[08| 12| 2| 3| 4| 6|10 14| 25| 40| 60| 100| 140| 250| 400| 600| 1000| 1400
Trén 3 dén 6 04| 06| 1|15/ 25| 4| 5| 8|12 18| 30| 48| 75| 120| 180| 300| 480| 750| 1200| 1800
"6 " 10 04| 06| 1|15/ 25| 4| 6| 9|15/ 22| 36| 58| 90| 150| 220| 360| 580| 900| 1500| 2200
g " 10 " 18 05/ 08|12 2| 3| 5| 8|11|18|27| 43| 70| 110| 180| 270| 430| 700| 1100| 1800| 2700
g | " 18" 30 06| 1| 15|25 6| 9|13|21|33| 52| 84| 130| 210| 330| 520| 840| 1300| 2100| 3300
E " 30 " 50 06| 1|15|25| 4| 7|11|16|25/39| 62| 100| 160| 250| 390| 620| 1000| 1600| 2500| 3900
‘% " 50 " 80 08| 12| 2| 3| 5| 8|13|19|30| 46| 74| 120| 190| 300| 460| 740| 1200| 1900| 3000| 4600
§ " 80 "120 1| 15| 25| 4| 6| 10| 15| 22| 35| 54| 87| 140| 220| 350| 540| 870| 1400| 2200| 3500| 5400
< | 120 " 180 12| 2|35| 5| 8|12/ 18|25/ 40| 63| 100| 160| 250| 400| 630| 1000| 1600| 2500| 4000| 6300
" 180 " 250 2 45| 7| 10| 14| 20| 29| 46| 72| 115| 185| 290| 460| 720| 1150| 1850| 2900| 4600| 7200
" 250 " 315 25| 4| 6| 8| 12| 16| 23| 32| 52| 81| 130| 210| 320| 520| 810| 1300| 2100| 3200| 5200| 8100
" 315 " 400 3| 5| 7| 9 13| 18| 25| 36| 57| 89| 140| 230| 360| 570| 890| 1400| 2300| 3600| 5700| 8900
" 400 " 500 4| 6| 8| 10| 15| 20| 27| 40| 63| 97| 155| 250| 400| 630| 970| 1550| 2500| 4000| 6300| 9700
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Bing 2: Mién dung sai ciia 16 déi véi cdc kich thwde tir 1dén 500 mm

Cap chinh Sai léch co ban
xac A | B|C|DIJ|E|F|G H Js K M|N|P|R|S|T|U
01 HO1 | Js01
0 HO Js0
1 H1 Jsl
2 H2 Js2
3 H3 Js3
4 H4 | Js4
5 G5 | H5 J$5 | K5 | M5 | N5
6 G6 | H6 Js6 | K6 | M6 | N6 | P6
7 F7 | G7 | H7 Js7 K7 | M7 N7 P7 | R7 | S7T | T7
8 D8 | E8 | F8 H8 J8 | K8 | M8 | N8 us
9 D9 | E9 | F9 H9 Js9
10 D10 H10 | Js10
11 All | B11 | C11 | D11 H11 | Jsl1
12 B12 H12 | Js12
13 H13 | Js13
14 H14 | Js14
15 H15 | Js15
16 H16 | Js16
17 H17 | J17
18 H18 | Js18
Ch thich : [ IMién dung sai wu tién
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Bing 3: Mién dung sai ciia truc doi véi cdc kich thude tiv 1dén 500 mm
Cap chinh Sai léch co ban
xac a | b | c|d]|e| f|g h is K| {m|n|p|r|sSs|t]u X z
01 hol | j01
0 ho | j0
1 ht | jd
2 h2 | j2
3 h3 | j3
4 g4 h4 js4 kd | m4 | nd
5 g5 h5 jsD KS |m5 | n5 | p5 | r5 | s5
6 f6 | g6 h6 <6 k6 f|m6 ] n6|p6]re] s6]t6
7 e7 | f7 h7 js? K7 | m7 | n7 s7 u7
8 c8 | d8 | e8 | f8 h8 Js8 ug X8 z8
9 do [ e9 | fo ho | jo
10 di0 h10 js10
11 all | b1l | cl1 | d11 hil js11
12 b12 h12 js12
13 h13 | js13
14 hid | jl4
15 hi5 | js15
16 h16 | js16
17 hi7 | jsl7
18 hi8 | j.18
Chd thich : DMién dung sai uu tién
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Bing 4: Ldp ghép trong hé thong 16 (d6i véi kich thude tir 1 dén 500mm)

L3 co Sai léch co ban cua truc
ban | 3 | b | ¢ | d e f g h js | k| m|n|p/|Tr S t | u x | z
H5| H5 | H5|H5|H5|H5
H5 — = |l ==
g4 h4 Js4 | k4 |m4 | n4
6 Hé |H6| H6 |\ H6 H6 | H6|H6 | H6 H6) H6
f6 g5 h5 js5| k5 |m5 | n5 | p5 | r5 s5
H7 H7 [ H7 [H7 H7} H7 H7} H7 [ H7TEH7 JH7 [ H7 L H7 P H7 [ H7 | H7 | H7 | H7
c8 | d8 |e7 | e8 f7 g6 h6 js6 L k6 fm6fn6 | p6 Jr6 | s6 |s7|t6|u7
H8 | H8 ] H8 |H8 H8 H8 | H8 | H8 | H8 | H8 | H8 H8 He | | H8|H8
He c8 | d8 es f7 | f8 h7 | h8 | is7 | k7 | m7 | n7 s7 us x8 | z8
Hel H8 H8 He
d9 e9 f 9
Ho H9 JH3 1 H9 | H9 ' HY H9 1 H9
d9 Je8 | e9 | f8 | f9 h8 | h9
H10 H10 | H10
H10 — | ==
d10 h9 | h10
I [EEA e e HLL
all | bll | c11 ] di1 h1l
e | |H2 H12
b12 h12
Chd thich : D Lap ghép uu tién
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Bing 5: Ldp ghép trong hé thong truc (doi véi kich thude tiv 1 dén 500mm)

Tryc co Sai 1éch co ban cta 15
ban A B C D E F G H J | K | M N P R S T U
y G5 F |45 Ks|Ms| WS
h4 h4 h4 | hd | hd | h4
" FI|Gs|  Hs |46 Ko Mo N Pe
h5 h5 h5 h5 | h5 | h5 | h5
. I ) 51 A B 5 O o A B A
h6 h6 hé | hé | h6 h6 hé | h6 | h6 | h6 | h6é | h6é | h6
N oo | e | e |28 | K8 |ms | s u
h7 h7 h7 h7 h7 | h7 | h7 | h7 h7
hs D8| D9 |EBIE9|F8 P9 H8 | H9
h8 | h8 | h8 | h8 | h8 | h8 h8 h8
o osfow| e | R | [me|no Ao
h9 | h9 h9 h9 h9 | h9 | h9
s o w0
h10 h10
o | At cu | ou i
hil | h1l | h11 h11 h11
h12 Blz Hi2
h12 h12
Chd thich : D Lap ghép uu tién
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Bing 6: Sai léch gidi han cua 16 (doi véi kich thwde tir 1 dén 500mm)
Cép chinh xac 5,6

) Mién dung sai

Khoa”%ﬂﬁ;‘ thesC™ G5 [ Hs | 35 | K5 | M5 | N5 | G6 | He | 36 | K6 | M6 | N6 | Pe

Sai léch gidi han (um)
. 2 +6 +4 +2 0 2 4 +8 +6 +3 0 2 4 -6
Tir 1 dén 3 +2 0 -2 -4 -6 -8 +2 0 -3 -6 -8 -10 12
A 2 +9 +5 +25 0 3 7 +12 +8 +4 +2 1 5 9
Trén3 deén 6 +4 0 =25 -5 -8 12 +4 0 -4 -6 -9 13 17
"6 " 10 +11 +6 +3 +1 4 -8 +14 +9 +45 +2 3 -7 12
+5 0 -3 -5 -10 -14 +5 0 -45 -7 12 -16 21
" 10 " 18 +14 +8 +4 +2 -4 -9 +17 +11 +5,5 +2 -4 -9 -15
+6 0 -4 -6 12 17 +6 0 .55 -9 -15 20 26
" 18 " 130 +16 +9 +4,5 +1 -5 -12 +20 +13 +6,5 +2 -4 -11 -18
+7 0 45 -8 14 21 +7 0 -6,5 11 17 24 31
" 30 " 50 +20 +11 +55 +2 5 13 +25 +16 +8 +3 4 12 21
+9 0 -55 -9 .16 24 +9 0 -8 -13 -20 -28 -37
" 50 " 80 +23 +13 +6,5 +3 -6 15 +29 +19 +95 +4 -5 14 26
+10 0 6,5 -10 -19 28 +10 0 95 -15 24 -33 45
" 80 " 120 +27 +15 +7,5 +2 -8 -18 +34 +22 +11 +4 -6 -16 -30
+12 0 -75 -13 -23 -33 +12 0 -1 -18 -28 -38 52
" 120 " 180 +32 +18 +9 +3 9 21 +39 +25 +12,5 +4 -8 20 36
+14 0 -9 -15 27 -39 +14 0 125 21 -33 -45 -61
" 180 " 250 +35 +20 +10 +2 11 25 +44 +29 +14.5 +5 -8 22 41
+15 0 -10 -18 -31 45 +15 0 145 24 37 51 70
" 250 " 315 +40 +23 +11,5 +3 -13 -27 +49 +32 +16 +5 -9 -25 -47
+17 0 115 -20 -36 50 +17 0 -16 27 41 57 79
" 315 " 400 +43 +25 +125 +3 14 230 +54 +36 +18 +7 10 26 51
+18 0 125 22 -39 55 +18 0 -18 -29 -46 -62 -87
" 400 " 500 +47 +27 +13,5 +2 -16 -33 +60 +40 +20 +8 -10 -27 -55
+20 0 135 -25 -43 -60 +20 0 -20 -32 -50 -67 -95




Bdng 6 (tiép theo): Cép chinh xac 7 va 8

Mién dung sai
Khoan%rﬁ;;;lthwc F7 | 67 7o k7 |m7[n7]P7 | R7 [ s7 | 77 | D8 | E8 [ F8 [H8]us8| K8 | M8 N8| US
Sai léch gidi han (um)

T 1 dén 3 +16 +12 | +10 | 45 0 -2 | -4 -6 -10 -14 — +34 +28 +20 | +14 | +7 0 -2 | -4 -18
¢ +6 | +2 | 0 | -5 |-10]|-12|-14]| -16 | 20| 24 | — | +20 | +14 | +6 | 0 | -7 | -14 | -16 | -18 | -32
Trén 3 dén 6 +22 | +16 | +12| +6 | +3 | O | -4 | -8 | ‘11 | 15 | — | +48 | +38 | +28 | +18 | +9 | +5 | +2 | -2 | -23
ren > den +0 | +4 | 0 | 6| 9 |-12|-16| 20| 23| 37 | — || +30 | +20 | +10 | 0 | -9 | -13 | -16 |-20 | -41
"e vo10 +28 | +20 | +15| +7 | +5| 0 | -4 | -9 | 13 | 17 | — | +62 | +47 | +35 | +22 | +11| +6 | +1 |-3| -28
+13 | +5 | 0 | 7 |-10|-15| 19| 24 | 28 | 32 | — | +40 | +25 | +13 | 0 | -11 | -16 | 21 | 25| -50
"0 " 18 +34 | 424 | +18 | +9 | +6 | O |-5| 11 | -16 | -20 | — | +77 | +59 | +43 |+27 | +13 | +8 | +2 |- 3| -33
+16 | +6 | 0 | 9 |-12|-18| 23| 29 | 34 | 39 | — | +50 | +32 | +16 | 0 | -13 | -19 | 25 | 30 | -60
T Y — -41
+41 | 428 | +21 | +10 | +6 | O | -7 | -14 | 20 | -27 — || +98 | +73 | +53 | +33 | +16 | +10 | +4 | -3 | -74
B . +20 | +7 | 0 | -10 |15 | -21 | 28 | 35 | 41 | -48 [ 33 | +65 | +40 | +20 | 0 | -16 | -23 | -29 | -36 [ - 48
24 30 £ 81
" " -39 -60
30 40 64 99

+50 | +34 | +25 | +12 | +7 | 0 |-8| 17 | 25 | -34 | - +119 | +89 | +64 | +39 | +19 | +12 | +5 | -3 | -
. . +25 | +9 | 0 |12 |-18| 25| 33| 42 | 50 | 59 | 45 || +80 | +50 | +25 | 0 | -19 | 27 | 34 | 42 | _79
40 50 -70 -109
"By v 65 30 | -42 | 55 -87
+60 | +40 | +30 | +15 | +9 | 0 | -9 | -21 | 60 | -72 | -85 |l +146 | +106 | +76 | +46 | +23 | +14 | +5 | - 4 | 138
j j +30 | +10 | 0 | -15 | 21 | -30 | -39 | -51 [ 35 | 48 | 64 || +100 | +60 | +30 | O | -23 | -32 | -41 | -50 [ 102
65 80 62 | -78 | -94 -148
" 80 " 100 38 | 58 | -78 -124
+71 | +47 | +35 | +17 | +10 | 0 | -10 | -24 | 78 | 93 | -113 |l 4174 | +126 | +90 | +54 | +27 | +16 | +6 | - 4 | 178
;) j +36 | +12 | 0 | -17 | 25 | -35 | -45 | 59 [ 1 | g | -o1 | *120 | +72 | +36 | O | -27 | 38 | -48 | 58 [ 144
100 " 120 76 | -101 | -120 -198

82
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Bdng 6 (tiép theo): CAp chinh xac 7 va 8

Mién dung sai

Khéangkich | 7 | o7 17|37 | k7 |M7|N7 | P7 |R7 | 57 | T7 | D8 | E8 | F8 | H8 |38 | k8 | M8 | N8 | us

thudc (mm) - -
Sai léch gidi han (um)

" " 48 | -77 | -107 -170

120 140 88 | -117 | -147 -233

" 140 " 160 +83 | +54 |+40 | +20 | +12| 0 | -12 | 28 | -50 | -85 | -119 | +208 | +148 |+106 |+63 | +31 | +20 [+8 | - 4 | -190

+43 | #14 | 0 | 20 | 28 |-40 | -52 | -68 | -90 | -125 | -159 | +145 | +85 |+43 0 | -31 | -43 |-55 | -67 | -253

" " 53 | -93 | -131 -210

160 180 93 | 133 | 171 -273

" " -60 | -105 | -149 -236

180 200 -106 | -151 | -195 -308

" 200 " 225 +96 +61 |+46 +23 | +13 0 -14 -33 - 63 -113 -163 || +242 | +172 |+122 |+72 +36 | +22 |+ 9 -5 | -258

+50 | +15 | O | 23 | -33 |-46 | -60 | -79 | -109 | -159 | -209 [ +170 | +100 |+50 0 | -36 | -50 |-63 | -77 | -330

" " -67 | -123 | -179 -284

225 250 -113 | -169 | -225 -356

noo5g " o980 -74 | -138 | -198 -315

+108 | +69 [+52 | +26 | +16 | 0 | -14 | -3¢ | -126 | -190 | -250 [ 4271 | +191 |+137 |+81 | +40 | +25 |[+9 | - 5 | -396

" " + 56 +17 0 -26 | -36 | -52 -66 -88 -78 -150 2220 +190 | +110 |+56 0 -40 | -56 |[-72 -86 | -350

280 315 130 | 202 | -272 -431

W 315 " 355 -87 | -169 | -247 -390

+119 | +75 |+57 | +28 | +17 | 0 | -16 | -41 | ‘144 | -226 | -304 || 4299 | +214 |+151 |+89 | +44 | +28 |+11 | - 5 | -479

- ;) +62 | +18 | 0 | 28 | -40 |57 | -73 | 98 [ _o3 | -187 | -273 || +210 | +125 |+62 0 | -44 | -61 |-78 | -94 [ 435

355 " 400 150 | -244 | -330 524

" 400 " 450 -103 | -209 | -307 -490

+131 | +83 [+63 | +31 | +18 | O | -17 | -45 | -166 | -272 | -370 [ +327 | +232 |+165 |[+97 | +48 | +29 |+11 | - 6 | -587

. N + 68 +20 0 -31 | 45 | -63 -80 | -108 [ _109 2229 337 +230 | +135 |+68 0 -48 | -68 |[-86 -103 | 540

450 500 172 | 292 | -400 -637
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Bdng 6 (tiép theo): Cép chinh xac 9,10, 11 va 12

Mién dung sai

Khoang kich
, g D9 E9 F9 H9 | Js9 | N9 | P9 | D10 |[H10|Js10 (| A11 | B11 | C11 | D11 |H11}|Js11f B12 {H12| Js12
thudc (mm)
Sai léch gidi han (um)
Tir 1 dén 3 +45 | +39 | +31 | +25 | +12 | -4 | -6 +60 | +40 | +20 | +330 | +200 | +120 | +80 | +60 | +30 [ +240 | +100 | +50
u en +20 | +14 | +86 0 | 12| 29 | -31 | +20 0| -20 || +270 | +140 | +60 | +20 0 | -30 [ +140 0| -50
Trén 3 dén 6 +60 | +50 | +40 | +30 | +15 | 0 | -12 || +78 | +48 | +24 || +345 | +215 | +145 | +105 | +75 | +37 | +260 | +120 | +60
ren 5 den +30 | +20 | +10 0 | -15 | -30 | -42 || +30 0| -24 || +270 | +140 | +70 | +30 0 | -37 | +140 0| -60
WG moqp | 76 | +6L | +49 | +36 | 418 | O | 15|l +98 | +58 | +29 || +370 | +240 | +170 | +130 | +90 | +45 || +300 | +150 | +75
+40 +25 +13 0 -18 -36 -51 [ +40 0 -29 +280 | +150 +80 | +40 0 -45 +150 0| -75
woqo v oqg | 93 | 75 | 459 | #43 | +21 | 0 | 18 || +120 | 470 | 435 || +400 | +260 | +205 | +160 | +110 | +55 || +330 | +180 | +90
+50 +32 +16 0 -21 -43 -61 |[ +50 0 -35 +290 | +150 +95 | +50 0 -55 +150 0| -90
woqg v g0 | FU7 | 492 | +72 [ 452 [ +26 [ 0 | -22[[+149 | +84 | +42 | +430 | +290 | +240 | +195 | +130 | +65 || +370 | +210 | +105
+65 | +40 | +20 0 | 26 | 52 | -74 | +65 0| -42 || +300 | +160 | +110 | +65 0| -65 | +160 0|-105
W30 +470 | +330 | +280 +420
+142 | +112 | +87 | +60 | +31 0 | -26 |[+180 | +100 | +50 | +310 | +170 | +120 | 1240 | +160 | +80 | *470 | +250 | +125
j j +80 | +50 | +25 0 | -31 | -62 | -88 | +80 0| -50 | +a80 | +340 | +290 | *+80 0| -80 [[ +430 0]-125
4 50 +320 | +180 | +130 +180
"By 65 +530 | +380 | +330 +490
+174 | +134 | +104 | +74 | +37 0 | -32 |[+220 | +120 | +60 [ +340 | +190 | +140 | 1290 | +190 | +95 | *190 | +300 | +150
" " +100 | +60 +30 0 -37 | -74 |-106 | +100 0| -60 +550 | +390 | +340 | +100 0| -95 | +500 0| -150
65 80 +360 | +200 | +150 +200
" 80 " 100 +600 | +440 | +390 +570
+207 | +159 | +123 | +87 | +43 0 | -37 [[+260 | +140 | +70 | +380 | +220 | +170 | 1340 | +220 | +110 || *220 | +350 | +175
" " +120 +72 + 36 0 -43 -87 -124 || +120 0 -70 +630 +460 +400 +120 0 -110 +590 0| -175
100 " 120 +410 | +240 | +180 +240
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Bdng 6 (tiep theo): Cap chinh xac 9,10, 11va 12
Mién dung sai
Khdang kich thuée
(mm) D9 [ E9 | Fo [Ho ] us9 | D10 | H10] us10 | A11 | B12 | c11 | b1 [Ha1 ] as11 | B12 | H12 | 012
Sai léch gidi han (um)
" " +710 | +510 | +450 +660
120 " 140 +460 | +260 | +200 +260
" " +245 | +185 |[+143 | +100 |+50 |[[+305 |+160 +80 +770 | +530 | +460 |(+395 | +250 |+125 |[+680 |+400 |+200
140 " 160 | 4145 | +e5 |+43 0 |-50 [+145 | o | -80 [ +220 | +280 | +210 |+145 0 |-125 [+280 0 |-200
. . +830 | +560 | +480 +710
160 180 +580 | +310 | +230 +310
" " +950 | +630 | +530 +800
180 " 200 +660 | +340 | +240 +340
"o000 M 225 +285 | +215 |+165 | +115 |+57 [+355 |+185 | +92 | +1030 | +670 | +550 |+460 | +290 [+145 |[+840 |+460 |+230
+170 | +100 [+50 0 |-57 |[+170 0 92 || +740 | +380 | +260 |+170 0 |-145 |[+380 0 |[-230
- - +1110 | +710 | +570 +880
225 250 +820 | +420 | +280 +420
noo5g " 980 +1290 | +880 | +620 +1000
+320 | +240 |+186 | +130 |+65 [+400 |+210 | +105 | +920 | +480 | +300 |4510 | +320 [+160 [[+480 |+520 |+260
. . +190 | +110 |+56 0 |-65 [+190 0 | -105 |[ +1370 | +860 | +650 |+190 0 |-160 [+1060 0 |-260
280 " 315 +1050 | +540 | +330 +540
" o315 " 355 +1560 | +960 | +720 +1170
+350 | +265 |+202 | +140 |+70 |+440 |+230 | +115 [ *1200 | +600 | +360 |i570 | +360 |+180 |[* 600 |+570 |+285
. . +210 | +125 |+62 0 |-70 [+210 0 | -115 |[ +1710 | +1040 | +760 |+210 0 |-180 [+1250 0 |-285
355 400 +1350 | +680 | +400 + 680
" 400 " 450 +1900 | +1160 | +840 +1390
+385 | +290 |+223 | +155 |+77 |[+480 |+250 | +125 || +1500 | +760 | +440 |+630 | +400 |+200 [+760 |+630 |+315
. 250 " 500 +230 | +135 |+68 0 [-77 [+230 0 | -125 5050 l+1240 | +ss0 |+230 0 {-200 |+1270 0 |-315
+1650 |+ 840 +480 + 840




Bdng 6 (tiép theo): Cép chinh xac 13 dén 18

Mién dung sai

Khéang kich

thuse (mmy | H18 | 313 [ w4 | osa | His | 3as | W16 [ ose | W17 | 3a7 | mis [ gas
Sai léch gidi han (um)

Tir 1 dén 3 +140 +70 +250 +125 +400 +200 +600 +300 +1000 +500 +1400 +700
0 -70 0 -125 0 - 200 0 - 300 0 - 500 0 - 700
Trén 3 dén 6 +180 +90 +300 +150 +480 +240 +750 +375 +1200 +600 +1800 +900
0 -90 0 - 150 0 - 240 0 - 375 0 - 600 0 - 900
"6 " 10 +220 +110 +360 +180 +580 +290 +900 +450 +1500 +750 +2200 +1100
0 -110 0 -180 0 -290 0 - 450 0 - 750 0 - 1100
" 10 " 18 +270 +135 +430 +215 +700 +350 +1100 +550 +1800 +900 +2700 +1350
0 -135 0 -215 0 - 350 0 - 550 0 - 900 0 - 1350
" 18 " 30 +330 +165 +520 +260 +840 +420 +1300 +650 +2100 +1050 +3300 +1650
0 - 165 0 - 260 0 -420 0 - 650 0 - 1050 0 - 1650
" 30 " 50 +390 +195 +620 +310 +1000 +500 +1600 +800 +2500 +1250 +3900 +1950
0 - 195 0 - 310 0 - 500 0 - 800 0 - 1250 0 - 1950
" 50 " 80 +460 +230 +740 +370 +1200 +600 +1900 +950 +3000 +1500 +4600 +2300
0 -230 0 - 370 0 - 600 0 - 950 0 - 1500 0 - 2300
" 80 " 120 +540 +270 +870 +435 +1400 +700 +2200 +1100 +3500 +1750 +5400 +2700
0 - 270 0 - 435 0 - 700 0 - 1100 0 - 1750 0 - 2700
" 120 " 180 +630 +315 +1000 +500 +1600 +800 +2500 +1250 +4000 +2000 +6300 +3150
0 -315 0 - 500 0 - 800 0 - 1250 0 - 2000 0 - 3150
" 180 " 250 +720 +360 +1150 +575 +1850 +925 +2900 +1450 +4600 +2300 +7200 +3600
0 - 360 0 -575 0 - 925 0 - 1450 0 - 2300 0 - 3600
" 250 " 315 +810 +405 +1300 +650 +2100 +1050 +3200 +1600 +5200 +2600 +8100 +4050
0 - 405 0 - 650 0 - 1050 0 - 1600 0 - 2600 0 - 4050
" 315 " 400 +890 +445 +1400 +700 +2300 +1150 +3600 +1800 +5700 +2850 +8900 +4450
0 - 445 0 - 700 0 - 1150 0 - 1800 0 - 2850 0 - 4450
" 400 " 500 +970 +485 +1550 +775 +2500 +1250 +4000 +2000 +6300 +3150 +9700 +4850
0 - 485 0 -775 0 - 1250 0 - 2000 0 - 3150 0 - 4850

L1z




8.2

Bing 7: Sai léch gidi han cua truc (doi véi kich thude tiv 1 dén 500mm)
Cép chinh xac 4,5

Mién dung sai
Khoéang kich thuéce . .
%mm) g4 | h4 | j4 | k4 | ms | na | g5 | b5 | j5 | kK5 | m5 | n5 | ps r5 s5
Sai léch gidi han (um)

To 1 dén 3 -3 0 +1,5 +3 +5 +7 -2 0 +2 +4 +6 +8 +10 +14 +18

cn -5 | -3 |-15| o0 +2 | +4 || -6 | -4 -2 0 +2 +4 +6 | +10 | +14

Trén 3 dén 6 -4 0 +2 +5 +8 +12 -4 0 +2,5 +6 +9 +13 +17 +20 +24

-8 -4 -2 +1 +4 +8 -9 -5 -25 +1 +4 +8 +12 +15 +19

"6 " 10 -5 0 +2 +5 +10 +14 -5 0 +3 +7 +12 +16 +21 + 25 +29

-9 -4 -2 +1 +6 +10 -11 -6 -3 +1 +6 +10 +15 +19 + 23

" 10 " 18 -6 0 +2,5 +6 +12 +17 -6 0 +4 +9 +15 +20 +26 +31 + 36

-11 -5 -25 +1 +7 +12 -14 -8 -4 +1 +7 +12 +18 +23 + 28

18 24 -7 0 +3 +8 +14 +21 -7 0 +4,5 +11 +17 +24 +31 + 37 + 44

"oog4 30 -13 -6 -3 +2 +8 +15 -16 -9 -45 +2 +8 +15 +22 + 28 + 35
" 30 " 40

-9 0 +3,5 +9 +16 +24 -9 0 +5,5 +13 +20 +28 +37 +45 +54

"o40 " 50 -16 -7 -35 +2 +9 +17 -20 -11 -55 +2 +9 +17 +26 +34 + 43

" 50 " 65 +54 + 66

-10 0 +4 +10 +19 +28 -10 0 +6,5 +15 +24 +33 +45 +41 +53

" 65 " 80 -18 -8 -4 +2 +11 +20 -23 -13 -6,5 +2 +11 +20 +32 + 56 +72

+43 + 59

" " + 66 + 86

80 100 -12 0 +5 +13 +23 +33 -12 0 +7,5 +18 +28 +38 +52 +51 +71

j . 222 | -10 | -5 | +3 | +#13 | 423 || -27 | -15 | -75 | +3 +13 | +23 +37 +69 | +94

100 120 +54 +79




6£2

Bdng 7 (tiép theo): Cép chinh xac 4 va 5

Mién dung sai

Khd kich thud . .
OaH%mrl;’) Yl g4 | h4a | j4 | k4 | m4 | na | g5 | h5 | j5 | k5 | m5 | n5 | ps5 r5 s5
Sai léch gidi han (um)

" " +81 +110
120 140 163 L9
" 140 " 160 -14 0 +6 +15 +27 +39 -14 0 +9 +21 +33 +45 +61 +83 +118
-26 -12 -6 +3 +15 +27 -32 -18 -9 +3 +15 +27 +43 + 65 +100
" " + 86 +126
160 180 + 68 +108
" " +97 +142
180 200 +77 +122
" 200 " 225 -15 0 +7 +18 +31 +45 -15 0 +10 +24 +37 +51 +70 +100 +150
-29 -14 -7 +4 +17 +31 -35 -20 -10 +4 +17 +31 +50 + 80 +130
" " +104 +160
225 250 + 84 +140
" " +117 +181
250 280 -17 0 +8 +20 +36 +50 -17 0 +11,5 +27 +43 +57 +79 +94 +158
" 280 " 315 -33 -16 8 +4 +20 +34 -40 -23 | -115 +4 +20 +34 +56 +121 +193
+ 98 +170
" " +133 +215
315 355 -18 0 +9 +22 +39 +55 -18 0 +12,5 +29 +46 +62 +87 +108 +190
" 355 " 400 - 36 -18 -9 +4 +21 +37 -43 -25 -12,5 +4 +21 +37 +62 +139 +233
+114 +208
+153 +259

"4 "og
00 50 -20 0 +10 +25 +43 +60 -20 0 +13,5 +32 +50 +67 +95 +126 +232
" " -40 -20 | -10 +5 +23 +40 - 47 -27 | -135 +5 +23 +40 +68 +159 +279
450 500 +132 +252
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Bdng 7 (tiép theo): Cép chinh xac 6 va 7

Mién dung sai
Khoan%r:]‘;;;”h“"c f6 | g6 [n6] j6 [ke [ me[n6] pe [ r6 [s6]t6 [er [ ]n7]iz |k |m7|n7] s7 | wr
Sai léch gidi han (um)

To 1 dén 3 -6 (-2 0 +3 +6 | +8 |+10| +12 | +16 | +20 — 1 -14 | -6 0| +5 |+10| — | +14 | +24 | +28

-12|1-81-6 -3 0 |+2|+4| +6 | +10 | +14 — |[-24|-16|-10| -5 0 — | +1 +14 | +18

Trén 3 dén 6 -10| -4 0 +4 | +9|+12|+16| +20 | +23 | +27 — || -20 | -10 0| +6 | +13 | +16 | +20 | +31 | +35

-181|-12| -8 -4 +1|+4|+8]| +12 +15 +19 — -32|-22|-12| -6 |+1|+4 | +8 +19 | +23

"6 " 10 -13 -5 0| +45 |+10| +15 | +19| +24 +28 +32 — -25 | -13 0| +7 |+16|+21 | +25 | +38 | +43

-22|-14(-9| -45 |+1 | +6 |+10| +15 +19 +23 — -40 | -28 | -15 | -7 |+1 | +6 | +10 | +23 | +28

" 10 " 18 -16 -6 0| 455 |+12| +18 | +23| +29 +34 | +39 — -32 | -16 0| +9 |+19|+25| +30 | +46 | +51

-27 |-17(-11| -55 |+1 | +7 |+12| +18 +23 +28 — -50 | -34|-18| -9 |+1 | +7 | +12 | +28 | +33

" 18 " 24 +62

-20 | -7 0| +6,5 |+15|+21 | +28| +35 | +41 | +48 | +54 || -40 | - 20 0 | +10 |+23 | +29 | +36 | +56 | +41

" " -33|-20(-13| -65 |+2 | +8 |+15| +22 | +28 | +35 | +41 |[-61 | -41 | -21 |-10 | +2 | +8 | +15 | +35 | +69

24 30 +48

"o30 " 40 +64 +85

-251-9 0 +8 |[+18 | +25 | +33 | +42 +50 +59 | +48 [[ -50 | - 25 0 | 412 | +27 | +34 | +42 | +68 | +60

" " -41 | -25]-16 -8 +2 | +9 | +17 | +26 +34 | +43 | +70 || -75 | -50 | -25 | -12 | +2 | +9 | +17 | +43 | +95
40 50

+54 +70

" 50 " 65 +60 | +72 | +85 +83 | +117

-30(-10| O | 495 [+21|+30|+39| +51 | +41 | +53 | +66 || -60 | - 30 0 | +15 | +32|+41 | +50 | +53 | +87

" 65 " 80 -49 [-29(-19| -95 | +2 | +11 | +20| +32 +62 +78 | +94 |[-90 | -60 | -30 | -15 | +2 | +11| +20 | +89 | +132

+43 +59 | +75 +59 | +102

" 80 " 100 +73 +93 | +113 +106 | +159

-36(-12| O | +11 |+25| +35|+45| +59 +51 +71 | +91 ) -72 | -36 0 | +17 | +38 | +48 | +58 | +71 | +124

. . -58 |-34(-22| -11 | +3 |+13|+23| +37 | +76 | +101 | +126|[-107 | -71 | -35 | -17 | +3 | +13 | +23 | +114 | +179

100 120 +54 | +79 | +104 +79 | +144




Bdng 7 (tiép theo): Cép chinh xac 6 va 7

Mién dung sai
Khoan%nlq‘;‘;? thusef t6 ['g6 [ne| j6 [ke [ me[ne] ps [ r6 [s6 [ t6 |e7 [ [n7]iz |k |m7|n7 | o7 [ w7
Sai léch gidi han (um)
" " +88 | +117 | +147 +132 | +210
120 140 +63 | +92 | +122 +92 | +170
" 140 " 160 |- 43 |-14| 0 | 4125 |+28| +40 | +52| +68 | +90 | +125 | +159( -85 | -43 | O +20 | +43 | +55 | +67 | +140 | +230
-68 [-39|-25|-125 | +3 | +15 | +27| +43 | +65 | +100 | +134 (| -125 | -83 | -40 | -20 | +3 | +15 | +27 | +100 | +190
" " +93 | +133 | +171 +148 | +250
160 180 +68 | +108 | +146 +108 | +210
" " +106 | +151 | +195 +168 | +282
180 200 +77 | +122 | +166 +122 | +236
w200 " 225 |- 50 [-15| O | +14,5 | +33 | +46 | +60 | +79 | +109 | +150 | +209 | -100 | -50 | O +23 | +50 | +63 | +77 | +176 | +304
-79 (-44|-29|-145 | +4 | +17 |+31| +50 | +80 | +130 | +180 (| -146 | -96 | -46 | -23 | +4 | +17 | +31 | +130 | +258
" " +113 | +169 | +225 +186 | +330
225 250 +84 | +140 | +196 +140 | +284
" 250 " 280 +126 | +190 | +250 +210 | +367
-56|-17| 0 +16 |+36|+52 |+66| +88 | +94 | +158 | +218 || -110 | -56 | O | +26 | +56 | +72 | +86 | +158 | +315
" 080 " 315 |- 88 |-49|-32| -16 | +4|+420|+34| +56 | +130 | +202 | +272 || -162 | -108 | -52 | -26 | +4 | +20 | +34 | +222 | +402
+98 | +170 | +240 +170 | +350
" 315 " 355 +144 | +226 | +304 +247 | +447
-62|-18| 0 +18 | +40| +57 | +73| +98 | +108 | +190 | +268 || -125 | -62 | O | +28 | +61 | +78 | +94 | +190 | +390
w355 " 400 |- 98 |-54|-36| -18 | +4 | +21|+37| +62 | +150 | +244 | +330 [ -182 | -119 | -57 | -28 | +4 | +21 | +37 | +226 | +492
+114 | +208 | +294 +208 | +435
" 400 " 450 +166 | +272 | +370 +295 | +553
-68-20( 0 +20 | +45| +63 | +80 | +108 | +126 | +232 | +330 (| -135| -68 | O +31 | +68 | +86 | +103 | +232 | +490
" 450 " 500 -108|-60|-40| -20 | +5|+23|+40| +68 | +172 | +292 | +400 [ -198 | -131 | -63 | -31 | +5 | +23 | +40 | +315 | +603
+132 | +252 | +360 +252 | +540

182

Béng 7 (tiép theo):

Cép chinh xac 8, 9 va 10




282

Khoang kich thudc

Mién dung sai

(mm) c8 ds e8 f8 | h8 | j8 u8 x8 z8 d9 e9 9 h9 js9 || d10 | h10 | js10
Sai léch gidi han (um)
Tir 1 dén 3 - 60 -20 -14 -6 0 +7 +32 +34 +40 -20 -14 -6 0 +12 -20 0 +20
-74 -34 -28 -20 -14 -7 +18 +20 + 26 -45 -39 -31 -25 -12 -60 -40 -20
Trén 3 dén 6 -70 -30 -20 -10 0 +9 +41 + 46 +53 - 30 -20 -10 0 +15 -30 0 +24
-88 -48 -38 -28 -18 -9 +23 +28 +35 -60 -50 -40 -30 -15 -78 -48 -24
"6 " 10 -80 -40 -25 -13 0 +11 +50 + 56 + 64 -40 -25 -13 0 +18 -40 0 +29
-102 - 62 -47 -35 -22 -11 +28 +34 +42 -76 -61 -49 -36 -18 -98 -58 -29
" 10 " 14 +67 +77
-95 -50 -32 -16 0 +13 + 60 +40 + 50 -50 -32 -16 0 +21 -50 0 +35
N ; 122 | -77 | -59 | -43 | 27 | -13 | +33 [ +72 | +87 -93 -75 -59 | -43 | -21 || 120 | -70 | -35
14 18 +45 +60
" o188 " 24 +74 + 87 +106
-110 - 65 -40 -20 0 +16 +41 +54 +73 -65 -40 -20 0 +26 - 65 0 +42
N B -143 | -98 | -73 | -53 | -33 | -16 | +81 | +97 | +121 -117 -92 -72 | -52 | -26 || -149 | -84 | -42
24 30 +48 + 64 + 88
"o30 " 40 -120 +99 | +119 +151
-159 | -80 | -50 | -25 0| +19 [ +60 | +80 +112 -80 -50 -25 0 +31 || -80 0 +50
" " 130 | <119 | -89 | -64 | -39 | -19 | +109 | +136 | +175 || -142 -112 | -87 | -62 | -31 || -180 | -100 | -50
40 50 -169 +70 +97 +136
" 50 " 65 -140 +133 | +168 +218
-186 | -100 -60 -30 0 +23 + 87 +122 +172 -100 - 60 -30 0 +37 -100 0 +60
" " -150 | -146 | -106 | -76 | -46 | -23 | +148 | +192 | +256 | -174 | -134 | -104 | -74 | -37 || -220 | -120 | -60
65 80 -196 +102 +146 +210
" 80 " 100 -170 +178 +232 +312
-224 -120 -72 -36 0 +27 +124 +178 +258 -120 -72 - 36 0 +43 -120 0 +70
. . 2180 | -174 | -126 | -90 | -54 | -27 | +198 | +264 | +364 -207 -159 | -123 | -87 | -43 || -260 | -140 | -70
100 120 -234 +144 +210 +310

Bdng 7 (tiép theo): Cap chinh xac 8, 9 va 10
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Mién dung sai

Khoan%nfﬁth“"c 8 | d8|es|f8|hs|js8 | us | x8 | z8 | do | e9 | f9 | ho | jo | d10 | h1o | ju10
Sai léch gidi han (um)
" " -200 +233 | +311 | +428
120 140 -263 +170 | +248 | +365
" 140 " 160 -210 | -145 | -85 | -43 0 +31 | +253 | +343 | +478 -145 -85 -43 0 +50 || -145 0 +80
273 | 208 | -148 | -106 | -63 | -31 | +100 | +280 | +415 | -245 | -185 | -143 |-100 | -50 [ -305 |-160 | -80
" . -230 +273 | +373 | +528
160 " 180 | 593 +210 | +310 | +465
. . -240 +308 | +422 | +592
180 " 200 | 5, +236 | +350 | +520
v 200 " 295 | 360 | -170 | -100 | -50 | 0 | +36 [ +330 | +457 [ +647 | -170 | -100 | -50 | 0 | 457 | 170 | 0 | 492
332 | 242 | -172 | -122 | -72 | -36 | +258 | +385 | +575 | -285 | -215 | -165 |-115 | -57 | -350 |-185 | -92
. . -280 +350 | +497 | +712
225 250 -352 +284 | +425 | +610
v 250 " 280 | 30 396 | +556 | +791
-381 | -190 | -110 | -56 0 +40 | +315 | +475 | +710 -190 -110 - 56 0 +65 || -190 0 +105
" Jgy - 330 | -271 | 191 | -137 |-81 | -40 [ +431 | +606 | +871 | -320 | -240 | -186 |-130 | -65 | -400 |-210 |-105
80 315 -411 +350 | +525 | +790
v 315 gog | -390 T479 | +679 | +989
-449 | -210 | -125 | -62 0 +44 | +390 | +590 | +900 -210 -125 -62 0 +70 || -210 0 +115
v gss v og0p | 400 | 299 | -214 | 151 |-89 | -44 | 4524 | +749 | +1089 | 350 | -265 | -202 |-140 | -70 || -440 | -230 | -115
-489 +435 | +660 | +1000
" 400 " 450 -440 +587 | +837 | +1197
-537 | -230 | -135 | -68 0 +48 | +490 | +740 | +1100 |[ -230 -135 - 68 0 +77 || -230 0 +125
" " 2480 | -327 | -232 | -165 | -97 -48 | +637 | +917 | +1347 || -385 -290 -223 | -155 -77 || -480 | -250 - 125
450 500 -577 +540 | +820 | +1250

Bdng 7 (tiép theo): Cap chinh xac 11 dén 15
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Mién dung sai
Khoan%nlq‘;‘;? thuoe 111 [ b1 | c1n [arn [ hat | jaa [ b2z [ ni2 | a2 | ma3 | jas | naa | jasa | nis | juas
Sai léch gidi han (um)
To 1 dén 3 -270 -140 - 60 -20 0 +30 - 140 0 +50 0 +70 0 +125 0 +200
-330 -200 -120 -80 -60 -30 -240 | -100 -50 - 140 -70 - 250 - 125 - 400 - 200
Trén 3 dén 6 -270 | <140 | - 70 | - 30 0 +37 - 140 0 +60 0 +90 0 +150 0 +240
-345 | -215 | -145 | -105 -75 -37 || -260 | -120 - 60 - 180 -90 - 300 - 150 - 480 - 240
"6 " 10 -280 | -150 | - 80 | - 40 0 +45 | - 150 0 +75 0 | +110 0 +180 0 +290
-370 | -240 | -170 | -130 -90 -45 || -300 | -150 -75 -220 | -110 - 360 - 180 - 580 - 290
" 10 " 18 -290 | -150 | - 95 | - 50 0 +55 || - 150 0 +90 0 | +135 0 +215 0 +350
-400 | -260 | -205 | -160 | -110 | -55 |f -330 | -180 -90 -270 | -135 - 430 -215 - 700 - 350
" 18 " 30 -300 | -160 | -110 | - 65 0 +65 | - 160 0 +105 0 | +165 0 +260 0 +420
-430 | -290 | -240 | -195 | -130 | -65 |[ -370 | -210 | -105 -330 | -165 - 520 - 260 - 840 - 420
"o30 " 40 -310 | -170 | -120 - 170
-470 -330 | -280 | - 80 0 +80 - 420 0 +125 0 +195 0 +310 0 +500
" " -320 -180 | -130 | -240 | -160 -80 -180 | - 250 -125 -390 - 195 -620 - 310 - 1000 -500
40 50 -480 -340 | -290 -430
" 50 " 5 -340 -190 | -140 -190
-530 -380 | -330 | -100 0 +95 - 490 0 +150 0 +230 0 +370 0 +600
" " -360 200 | -150 | -290 | -190 -95 -200 | -300 - 150 - 460 - 230 - 740 - 370 - 1200 - 600
65 80 -550 -390 | -340 - 500
" 80 " 100 -380 -220 | -170 -220
-600 -440 | -390 | -120 0 | +110 || -570 0 +175 0 +270 0 +435 0 +700
" " 1o -410 240 | -180 | -340 | -220 | -110 || -240 | - 350 - 175 - 540 - 270 - 870 - 435 - 1400 -700
100 120 -630 -460 | -400 -590

Bdng 7 (tiép theo): Cap chinh xac 11 dén 15




Mién dung sai
Kh"an%nlq‘:;?th“"c all | b1l | c11 | d11 | n11 | a1 | b12 | h12 | jd2 || h13 | ja3 || hi4 | ja14 | h15 | a5
Sai léch gidi han (um)
" " -460 | -260 | -200 - 260
120 140 -710 | -510 | -450 - 660
" 140 " 160 -520 | -280 | -210 | - 145 0 +125 || - 280 0 +200 0 +315 0 +500 0 +800
770 | -530 | -460 | -395 |-250 | -125 | -680 | -400 | -200 | -630 | -315 | -1000 | -500 | -1600 | -800
. . -580 | -310 | - 230 -310
160 " 180 | 839 | 560 | -480 - 710
. . -660 | -340 | - 240 ~340
180 " 200 | 950 | -630 | -530 - 800
" 200 " 225 -740 | -380 | -260 | -170 0 +145 || - 380 0 +230 0 +360 0 +575 0 +925
-1030 | -670 | -550 | -460 |-290 | -145 | -840 | -460 | -230 | -720 | -360 | -1150 | -575 | -1850 | -925
. . -820 | -420 | - 280 - 420
225 250 | 4110 | 710 | -570 - 880
v 250 ogp | -920 | 480 | -300 ~480
-1240 | -800 | -620 | -190 | 0O | +160 | -1000 0| +260 0 | +405 0 | +650 0 | +1050
« 580 * 315 | 1050 | 540 | -330 | -510 |-320 | -160 | -4g0 | -520 | -260 | -810 | -405 | -1300 | -650 | -2100 | - 1050
-1370 | -860 | - 650 -1060
v 335 v 355 | -1200] 600 | -360 ~600
-1560 | -900 | -720 | - 210 0 +180 || -1170 0 +285 0 +445 0 +700 0 +1150
+ 355 400 | 1350 | -680 | -400 | -570 |-360 | -180 | -680 | -570 | -285 | -890 | -445 | -1400 | -700 | -2300 | - 1150
-1710 | -1040 | - 760 -1250
" 400 " 450 -1500 | -760 | -440 - 760
-1900 | -1160 | -840 | -230 0 +200 [ -1390 0 +315 0 +485 0 +775 0 +1250
" 450 " 500 -1650 | -840 | -480 | - 630 |-400 -200 || -840 | -630 | -315 -970 | -485 [ -1550 | -775 - 2500 - 1250
-2050 | -1240 | - 880 1470

582
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PHU LUC 2: DUNG SAI HINH DANG VA VI TRi
Bing 8: Dung sai dg phang va dé thang

Cép chinh xéc

Khoang kich thuge =51, 15T g T2 T g T g [ 10 [ 112 | 12 ] 13] 14] 15] 16

danh nghia, mm
Dung sai, pm

Dén 10 06| 10| 16| 2
Trén 10 dén 16 08| 12| 20
“« 16 < 25 10| 16| 25
“ 25 ¢ 40 12| 20 3

10 16 25 40 60 | 100 | 160 | 250

8 12 20 30 50 80| 120| 200 | 300
10 16 25 40 60| 100 | 160 | 250 | 400
12 20 30 50 80| 120| 200 | 300 | 500

co o 01 A W O
co o o1 b~

“ 40 ¢ 63 1,6 2,5 4 10 16 25 40 60| 100 | 160 | 250 | 400 | 600
“ 63 “ 100 2,0 3 ) 12 20 30 50 80| 120 | 200 | 300 | 500 | 800
“ 100 ¢ 160 2,5 4 6 10 16 25 40 60| 100 | 160 | 250 | 400 | 600 | 1000
“ 160 “ 250 3 5 8 12 20 30 50 80| 120 | 200 | 300 | 500 | 800 | 1200
“ 250 “ 400 4 6 10 16 25 40 60| 100 | 160 | 250 | 400 | 600 | 1000 | 1600
“ 400 ¢ 630 5 8 12 20 30 50 80| 120 | 200 | 300 | 500 | 800 | 1200 | 2000
“ 630 “ 1000 6 10 16 25 40 60| 100| 160 | 250 | 400 | 600 | 1000 | 1600 | 2500
“ 1000 “ 1600 8 12 20 30 50 80| 120| 200| 300 | 500 | 800 | 1200 | 2000 | 3000

“ 1600 “ 2500 10 16 25 40 60| 100| 160| 250 | 400 | 600 | 1000 | 1600 | 2500 | 4000

Chii thich: Chiéu dai danh nghia ciia phan chudn dwoc ldy lam kich thuée danh nghia
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Bing 9: Dung sai dg tru, dé tron va prophin mdt cdt doc

Cép chinh xéac
Khoang fg‘}lﬁ: Muocl 3 [ 4 | s | 6 | 7 [ 8| o 101 |12]|13] 11516
Dung sai, um
pén3 | 08| 12] 20| 3 8| 12| 20| 30| 50| 80| 120 200]| 300
Tréen 3 dén 10| 10| 16| 25| 4 10| 16| 25| 40| 60| 100| 160| 250 | 400
« 10« 18| 12| 20| 3| s 12| 20| 30| 50| 80| 120 200| 300| 500
« 18« 30| 16| 25| 4| 6| 10| 16| 25| 40| 60| 100| 160 250| 400| 600
« 30« so| 20/ 3| 5| 8| 12| 20| 30| 50| 80| 120| 200 300| 500| 800
« 50« 120| 25| 4| 6| 10| 16| 25| 40| 60| 100| 160| 250| 400| 600 | 1000
“ 120 ¢ 250 3| 5| 8| 12| 20| 30| 50| 80| 120| 200| 300| 500| 800 1200
“ 250 < 400 4| 6| 10| 16| 25| 40| 60| 100| 160| 250| 400 | 600 | 1000 | 1600
“ 400 ¢ 630 5| 8| 12| 20| 30| 50| 80| 120| 200| 300| 500| 800 | 1200 | 2000
“ 630 1000 6| 10| 16| 25| 40| 60| 100| 160| 250| 400| 600 | 1000 | 1600 | 2500
“ 1000 1600 8| 12| 20| 30| 50| 80| 120| 200| 300| 500| 800 | 1200 | 2000 | 3000
“ 1600 <2500 | 10| 16| 25| 40| 60| 100| 160| 250| 400| 600 | 1000 | 1600 | 2500 | 4000

Chit thich: Puong kinh danh nghia ciia bé mdt khao sat dwoc ldy lam kich thuéc danh nghia




S Bdng 10  Dung sai do song song, do vuong goc, dé nghiéng,
dé dao mdt dau va dé dao mat dau toan phan
Cép chinh x4c
Khoang ;ﬁg Muoel 3 T4 [ 5 [ 6 [ 7 [ 8] o w][uf12]18]14]15]1s
Dung sai, um
Pén 10 1,0 1,6 2,5 4 6 10 16 25 40 60| 100 | 160 | 250 | 400
Trén 10 dén 16 1,2 2,0 3 5 8 12 20 30 50 80| 120| 200 | 300 | 500
“ 16 “ 25 1,6 2,5 4 6 10 16 25 40 60| 100 | 160 | 250 | 400 | 600
25 ¢ 40 2,0 3 5 8 12 20 30 50 80| 120 | 200 | 300 | 500 | 800
“ 40 ¢ 63 2,5 4 6 10 16 25 40 60| 100 | 160 | 250 | 400 | 600 | 1000
“ 63 ¢ 100 3 5 8 12 20 30 50 80| 120 | 200 | 300 | 500 | 800 | 1200
“ 100 160 4 6 10 16 25 40 60| 100 | 160 | 250 | 400 | 600 | 1000 | 1600
“ 160 < 250 5 8 12 20 30 50 80| 120| 200 | 300 | 500 | 800 | 1200 | 2000
“ 250 ¢ 400 6 10 16 25 40 60| 100| 160 | 250 | 400 | 600 | 1000 | 1600 | 2500
“ 400 ¢ 630 8 12 20 30 50 80| 120 | 200 | 300 | 500 | 800 | 1200 | 2000 | 3000
“ 630 “ 1000 10 16 25 40 60| 100| 160 | 250 | 400 | 600 | 1000 | 1600 | 2500 | 4000
“ 1000 “ 1600 12 20 30 50 80| 120| 200 | 300| 500 | 800 | 1200 | 2000 | 3000 | 5000
“ 1600 “ 2500 16 25 40 60| 100 | 160 | 250 | 400 | 600 | 1000 | 1600 | 2500 | 4000 | 6000
Chui thich: Voi do song song, do vuong goc va do nghiéng, chié‘u‘dc‘li danh nghia cua phan chuan dwoc ldy lam kich thiede danh
nghia. Voi do ddo mat dau, dwong kinh lon danh nghia cua mat dau khdo sat dwoc lay lam kich thuoc danh nghia.
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Bing 11: Dung sai dé dao hudng tdm va dé dao hwdng tam toan phan
Dung sai do dong tam, dé doi ximg, dé giao nhau giita cdc dwong tam

Cép chinh xac
Kgfﬁﬁ gﬁg woel 3 T4 |5 [ 6 [ 7] 8] ofw][unfn]]u]15]16
Dung sai, pm
Pén3 | 20] 3 8] 12| 20| 30| 50| 80| 120 200] 300] 500] 800
Tren 3 dén 10 | 25| 4 10| 16| 25| 40| 60| 100| 160| 250 | 400| 600 | 1000
“ 10 <18 3| s 12| 20| 30| 50| 80| 120| 200| 300| 500| 800 1200
“ 18 e 30 4| 6| 10| 16| 25| 40| 60| 100| 160| 250| 400| 600 | 1000 | 1600
“ 30 < 50 5| 8| 12| 20| 30| 50| 80| 120| 200| 300| 500| 800 | 1200 | 2000
“ 50 120 6| 10| 16| 25| 40| 60| 100| 160| 250 | 400| 600 | 1000 | 1600 | 2500
“ 120 ¢ 250 8| 12| 20| 30| 50| 80| 120| 200| 300| 500| 800 | 1200 | 2000 | 3000
« 250 « 400 | 10| 16| 25| 40| 60| 100| 160| 250 | 400| 600 | 1000 | 1600 | 2500 | 4000
“ 400 < 630 | 12| 20| 30| 50| 80| 120| 200| 300| 500 800| 1200 | 2000 | 3000 | 5000
“ 630 <1000 | 16| 25| 40| 60| 100| 160| 250| 400| 600 | 1000 | 1600 | 2500 | 4000 | 6000
“ 1000 “ 1600 | 20| 30| 50| 80| 120| 200| 300| 500| 800 | 1200 | 2000 | 3000 | 5000 | 8000
“ 1600 <2500 | 25| 40| 60| 100| 160| 250 | 400| 600 | 1000 | 1600 | 2500 | 4000 | 6000 | 10000

Chii thich: Véi do dao hiedng tam va dé dao hudng tam toan phan, dwong kinh danh nghia ciia bé mat khdo sét dwoe lay lam kich

thudc danh nghia. Véi do dong tam, dé doi ximg va dé giao nhau giita cdc dwong tam, dung sai dwoc tinh theo dwong kinh.
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PHU LUC 3: O LAN
Bing 12: Cdc kich thuéc co ban cua é lan

O bi @& chan mat day

O diia con mjt day

Ky hiéu 6 d (mm) D (mm) B (mm) Ky hiéu 6 d (mm) D (mm) B (mm)
Cdo nhe Co 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
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Bdng 12 (tiép theo): Cdc kich thirde co bdn cua é ldan

O bi d& chin mét day

O diia con mot day

Ky hiéu 6 d (mm) D (mm) B (mm) Ky hiéu 6 d (mm) D (mm) B (mm)

Cao trung Cao 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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Bdng 12 (tiép theo): Cdc kich thuéc co ban cua 6 lin

O bi @& chan mat day

O diia con mot day

Ky hiéu 6 d (mm) D (mm) B (mm) Ky hiéu 6 d (mm) D (mm) B (mm)
C& nang Coé nang

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
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Bing 13: Sai léch gidi han cho phép cua é bi do va dé chan

Cép chinh xac 0

Pudng kinh danh | Sai 1éch cho phép cia D (um) | Puong kinh danh | Sai 1éch cho phép cua d (um)
nghia (mm) es ei nghia (mm) ES El
Dén 18 0 -8 Pén 18 0 -8

Trén 18 dén 30 0 -9 Trén 18 dén 30 0 -10
" 30 " 50 0 -11 " 30 " 50 0 -12
" 50 " 80 0 -13 " 50 " 80 0 -15
" 80 " 120 0 -15 " 80 " 120 0 -20
" 120 " 150 0 -18 " 120 " 150 0 -22
" 150 " 180 0 -25 " 150 " 180 0 -25
" 180 " 250 0 -30 " 180 " 250 0 -30
" 250 " 315 0 -35 " 250 " 315 0 -35
" 315 " 400 0 -40 " 315 " 400 0 -40
" 400 " 500 0 -45 " 400 " 500 0 -45
" 500 " 630 0 -50 " 500 " 630 0 -50
" 630 " 800 0 -75 " 630 " 800 0 -75
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Bing 13 (tiép theo): Sai léch gidi han cho phép cua é bi do va dé chan

Cép chinh x4c 6

Pudng kinh danh | Sai 1éch cho phép cia D (um) | Puong kinh danh | Sai 1éch cho phép cua d (um)
nghia (mm) es ei nghia (mm) ES El
Pén 18 0 -7 Pén 18 0 -7

Trén 18 dén 30 0 -8 Trén 18 dén 30 0 -8
" 30 " 50 0 -9 " 30 " 50 0 -10
" 50 " 80 0 -11 " 50 " 80 0 -12
" 80 " 120 0 -13 " 80 " 120 0 -15
" 120 " 150 0 -15 " 120 " 180 0 -18
" 150 " 180 0 -18 " 180 " 250 0 22
" 180 " 250 0 -20 " 250 " 315 0 -25
" 250 " 315 0 -25 " 315 " 400 0 -30
" 315 " 400 0 -28 " 400 " 500 0 -35
" 400 " 500 0 -33 " 500 " 630 0 -40
" 500 " 630 0 -38
" 630 " 800 0 -45
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Bing 14: Chon mién dung sai lap ghép 6 lan trén truc

Picu kién chon
mién dung sai

Loai két cau cua 0 lan

Cép chinh xac

O bi O diia . L cua 6 lan
p ot a ki ‘ - l - Vi du v€ may va bg phan lap 0 lan
5 do6 o & chan | trukim con cau
Dgn% Che df) 3 : : POvaP6 |P5vaP4| P2
chiu tai | lam vige Puong kinh trong d ctia 6 1an (mm)
Nhe va Con lin ctia ba i duone da
binh on lan cua bang tilll.' uong day tr,eo, . e (g5) : h5
thudng tang cia may Atu ghi; 6 'Eua cuamay |g6; (h6) “g4 —
chuyén dong song ’
P<0,07C
Dang tfli Moi pham vi dudng kinh Banh trude va banh sau cua 6 t6, may _gG ; f§ ;
cuc bo Nin kéo, toa xe, may bay; truc clia may can| js6 ; (j6) — —
ang nho : hé
0,07C<P
<0,15C Puly hodc rong roc cua may truc, con h6
lan cta banh lan, tryc ciia may can ong T T
Dén 18 — h5 —
Nhe hoic | . £ £ £ £ Pong co thuy lyc va khi cu dién co ] .
pinh | Tén 18 | Den 100/} Ben 40| Ben 40 Ben40 | yich thyge nho, tryc chinh ctia miy | g g | K811 5 [J4 13
Dang tai | hyomg | 00 mai tron trong va tryc chinh méy dién, | (5 |h3;h4
chu ky " - - - - may ndng nghi€p, may ly tﬁrp, hép t‘éc - )
0,07C<P | Trén 100 | Trén 100 | Trén 40 | Trén 40 | Trén 40 d6 méy cong cu, hop gidm téc, truyén hG : k_6 ; K5 ka4
<0,15 +140 + 140 +140 +140 +140 dong xich, may lanh kiéu tuabin js6 ; (j6)
Trén 140 dén 250 mé — —
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Bing 14 (tiép theo): Chon mién dung sai lip ghép 6 ldn trén truc
Diéu kién chon mién Diéu ki¢n chon mién dung sai Cép chinh xéc
dung sai O bi O diia . o cta 6 lan
- - —— - ~ 3 Vi du vé may va bg phan lap 0 lan
Dang chiu | Ché do do ‘ dd chan tru kim ‘ con | cau PO VA PG P5 va P2
tai lam viée Puong kinh trong d cua 6 lan (mm) P4
Dén 18 , , , . — is | h3
bén 100 | Pén40 | Bén40 | DBén 40 A X an o
Binh |Trén18-+140 MAay gia cong go, dong co dA}en €O | K6 ; jb K5 k4
Dang tai | thuong - - - - - cong suat dén 100kW, co cau tay
. gk‘ hodic Trén 100 +|Trén 100 +| Trén 40 + | Trén 40 +| Trén 40 + quay, hop truyén dong ciia 6t va mé6 m5 ma
h(;él(: de}llo nin o 140 140 100 100 100 may keo, truc chinh cia may cat
don 0 O%C<P Trén 100 +|Trén 140 +|Trén 100 +| Trén 100 | Trén 100 | kim loai, hop gidm toc 16n, dong 6 5 na
one <’ 0.15C 200 200 200 + 200 + 140 |co dién kéo c6 cong suat nhd, quat
=4 Trén 140 gi6, may nén tuabin
Trén 200 + 250 . 250 neé ; p6 — —
Dén 140 Dén 100 | Hop 0 trye xe lra va tau dién, true | n6 | — | —
. . , khuyu cua dong co dién c6 cong
Dci?lglf?l It\;?‘irgorfo e 140 200 Trén 100 | sudt > 100kW, dong co dién kéo :
hodc dZo va d:£1 g ren N + 140 |loai 16n, banh xe cau lin trong ma;ly P — —
don P>0 15pC cong cu ndng, may nghién, hop 0
ong ' . ) Trén 140 | truc cua dau may dot trong, may ré ;
Trén 200 + 250 . 950 cAn 7 — —
Chi c0 tai trong doc truc Moi pham vi duong kinh Cac bd phan lip 6 js6; (j6)| — —
Cha thich: * Ky hi¢u trong bang : P - tdi trong tuong dwong C - kha nang tai dong.

* Han ché sir dung mién dung sai trong ngodc don.
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Bing 15: Chon mién dung sai ldp ghép 6 lin véi 16 cia than hop

biéu kién chon mién dung sai

Mién dung sai phu thudc vao cép chinh

Vi du vé& may va bo phan 1ap 6 lan Xdc cua o
Dang chiu tai Ché d6 lam viéc PO va P6 P5 va P4 P2
Nang Bcénlxl xe may ba¥; bzimh tlruc'rc’ va sau cua 6}6
lap 6 c6n; tang dan cua may xich; banh xe can P7 P6 —
P>0,15C cau thap
Dangkt‘éi chu Binh thudng Banh trudc cua 6t6 va may kéo lip 6 bi; truc N7 NG .
Y 0,07C<P<0,15C | khuyu; puly kéo cap va puly cing
Nhe ] \
Con lan cua béang tai; banh xe cta cau lan M7 M6 —
P<0,15C
Nang n A A Y
Bong co dién co6 cong suat 1on M7 M6 —
P>0,15C
Binh thuon A an- ChA A 2a A
Dang tai dao g lg[gng co Eien, bom; hp truyén dong; cau sau K7 K6 .
dong 0,07C<P<0,15C 010, may keo
Binh thuong (d6i véi
A 1A 1 . L Js6 JsS
b phan chinh xac) | Tryc chinh ciia may céng cu hang ning M6 M5 M5
0,07C<P<0,15C
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Bing 15 (tiép theo): Chon mién dung sai lap ghép 6 lan véi 16 cua than hap

A " . Mién dung sai phu thugc vao cip chinh
biéu kién chon mién dung sai g sa1 pht O p

Vi du vé may va by phén lap 6 lan Xac cua o

Dang chiu tai | Ché d6 lam viéc PO va P6 P5 va P4 P2

bong co dién cd cong suat 16n, may bom, truc

Nang chinh ctia may cét kim loai Js75 (7) J56; (J6) o

Dang tél Cgl , 5 N ‘A A 4 A~ N J 7 . J?

N . \ ’,pvbanh xe Itra va xe dién, da so cac bd phan s7; (J7) )
cuc bo Binh thuong lap 6 cta nganh ché tao may thong dung H7 Js65 HO o
Nhe bong co dién c6 cong suit nho G7; H8 G6 ; H7 —
Vong ngoai khdng | O diia tru cho truc chinh cia may cét kim loai K6 K5 —
dich chuyén doc
. truc. Tai trong co

Dang tai dao hudng thay déi, do | O diia tru cho tryc chinh ctia mdy mai va mo to H6 H5 .

dong (trye | chinh x4c ctia hanh | dién nho
quay hodc trinh cao

cO su quay

lién hop) Nhe, tai trong c6

hudng thay d6i, 3 | Pong co dién ¢ van toc cao ding cho cac thiét
chinh xac cua hanh | bi c6 d6 chinh xac cao
trinh cao

H7 ; H6 H6 ; HS —

Chathich: * Ky hiéu trong bang : P - tdi trong tuong duong,; C - kha nang tai dong.
* Han ché sir dung mién dung sai trong ngodc don.
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Bing 16: D¢ hé hudng tam ban dau A, (um) cua 6 bi dé va do chan

Cép chinh xac 0

Cép chinh xac 6

Puong kinh trong d (mm) Atmin Aimax Puong kinh trong d (mm) Atmin Aqmax
Trén 2,5 d&én 10 5 16 Trén 2,5 d&én 10 4 14
"10 " 18 8 22 10 " 18 7 18
18 "t 24 10 24 "18 " 24 8 20
24 " 30 10 24 24 " 30 9 22
"30 " 40 12 26 30 " 40 10 24
"40 " 50 12 29 " 40 " 50 11 26
"50 " 65 13 33 50 " 65 12 30
" 65 " 80 14 38 "65 " 80 13 35
" 80 " 100 16 40 " 80 " 100 15 38
" 100 " 120 20 46 " 100 " 120 18 42
" 120 " 140 23 53 " 120 " 140 20 50
" 140 " 160 23 58 " 140 " 160 21 55
" 160 " 180 24 65 " 160 " 180 22 60
" 180 " 200 29 75 " 180 " 200 26 70




PHU LUC 4: CAC THONG SO CUA THEN VA THEN HOA
Bing 17: Cdc kich thuéc co ban cua then va rénh then bang

Kich thudc danh nghia cia then

Kich thudc danh nghia cua ranh then

Duong kinh . Chidy siu i th ,’ ]
truc d Tiétdienbxh | Chidu dail Mat vat €U sau ranh then Ban kinh goc lugn r
s x 45 trén truc t; trén bac t, hay mat vat s x 45
T 6 dén 8 2x2 Tt 6 dén 20 1,2 1,0
Trén 8 dén 10 3x3 “ 6 “ 36 | Tu0,16dén0,25 1,8 1,4 Tir 0,08 dén 0,16
“ 10 ¢ 12 4x4 “« 8 « 45 2,5 1,8
“ 12 0«17 5x5 “10 « 56 3,0 2,3
“ 17 <« 22 6x6 “14 « 70 | Ti0,25dén 0,40 35 2,8 Tt 0,16 dn 0,25
“ 22 « 30 8x7 “ 18 « 90 4,0 3,3
“ 30 « 38 10x 8 “22 «110 5,0 3,3
“ 38 « 44 12x8 “ 28 « 140 5,0 3,3
“ 44 <« 50 14 %9 “36 « 160 | Tir0,40dén 0,60 55 38 Tir 0,25 dén 0,40
“ 50 « 58 16 x 10 “ 45 <« 180 6,0 43
“ 58 < 65 18 x 11 “ 50« 200 7,0 4.4
“ 65 « 175 20 x 12 “ 56 <« 220 75 4,9
“ 75 « 85 22 x 14 “ 63« 250 9,0 54
“ 85 « 95 25 x 14 “70 <« 280 | Tir0,60dén 0,80 9,0 5.4 Ttr 0,40 dén 0,60
“95 « 110 28 x 16 “ 80 “ 320 10,0 6,4
“110 “ 130 32x18 “90 « 360 11,0 7.4

Chi thich: Chiéu dai then [ chon theo day sau: 6 ;8 ,;10;12; 14,16, 18;20,22,;25,;28,;32,36,40;45;50;56;63;70;80;90;

100; 110 ; 125; 140 ; 160 ; 180 ; 200 ; 220 ; 250 ; 280 ; 320 ; 360 ; 400 ; 450 ; 500
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Bding 18: Cac kich thuoc co ban ciua then hoa dang rang chir nhdt
Loat nhe Loat trung binh Loat nang
ZxdxD b ZxdxD b ZxdxD b
6 %X 23 %26 6 6 x23x%x28 6 10 x 23 x 29 4
6 %26 %30 6 6 x 26 x 32 6 10 x 26 % 32 4
6 x 28 x 32 7 6x28x%x34 7 10 x 28 x 35 4
8x32x%36 6 8 x32x38 6 10 x 32 x 40 5
8 x 36 x40 7 8 x 36 x42 7 10 x 36 x 45 6
8 x 42 x 46 8 8 x42 %48 8 10 x 42 x 52 7
8 x 46 x50 9 8 x 46 x 54 9 10 x 46 % 56 7
8 x 52 x 58 10 8 x 52 x 60 10 16 x 52 x 60 5
8 x 56 x 62 10 8 x 56 x 65 10 16 x 56 x 65 5
8 X 62 x 68 12 8x62x%x72 12 16 X 62 x 72 6
10x72 %78 12 10 x 72 % 82 12 16 x 72 % 82 7
10 x 82 x 88 12 10 x 82 x 92 12 20 x 82 x 92 6
10 x 92 x 98 14 10 x 92 x 102 14 20 x 92 x 102 7
10 x 102 x 108 16 10 x 102 x 112 16 20 x 102 x 115 8
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PHU LUC 5: DUNG SAI LAP GHEP REN

Bing 19: Dung sai duong kinh trung binh ciia ren buléng va ren dai 6c

Puong . Cép chinh xac Cép chinh xac
kinh danh | BU¢
v, | 3 ] 4 | s [ e | 7 [ 8] 9o | w0] 4|5 | 6] 7| 8|09
nghia cta mm
ren d, mm Tg2 , pm Tp2 , um
025 | 32 | 40 | 50 | 63 | 80 2 2 2 53 | 67 | 85 2 2 2
035 | 38 | 45 | 56 71 | 9 2 2 2 60 | 75 | 95 2 2 2
A 05 42 53 | 67 | 8 | 106 | 132 | 2 2 71 | 90 | 112 | 140 | 2 2
gérﬁnlig 075 | 50 | 63 | 80 | 100 | 125 | 160 | o 5 | 85 | 106 | 132 | 170 | 2 5
1 56 71 90 112 140 180 224 224 95 112 150 190 236 300
125 | 60 75 | 95 | 118 | 150 | 190 | 236 | 236 | 100 | 125 | 160 | 200 | 250 | 315
15 67 85 | 106 | 132 | 170 | 242 | 265 | 265 | 112 | 140 | 180 | 224 | 280 | 355
035 | 36 | 48 | 60 | 75 | 95 2 2 2 63 | 80 | 100 | 2 2 2
0,5 45 56 | 71 | 90 | 112 | 140 | 2 2 75 | 90 | 118 | 130 | 2 2
0,75 | 53 67 85 | 106 | 132 | 170 | 2 2 90 | 118 | 140 | 180 | 2 2
) 1 60 75 | 95 | 118 | 150 | 190 | 236 | 300 | 100 | 125 | 160 | 200 | 250 | 315
Tiré?zlzlf 1,25 67 85 | 106 | 132 | 170 | 212 | 265 | 335 | 112 | 140 | 180 | 224 | 280 | 355
SRR 71 90 | 112 | 140 | 180 | 224 | 280 | 355 | 118 | 150 | 190 | 236 | 300 | 375
1,75 | 75 95 | 118 | 150 | 190 | 236 | 300 | 375 | 125 | 160 | 200 | 250 | 315 | 400
2 80 | 100 | 125 | 160 | 200 | 250 | 315 | 400 | 132 | 170 | 212 | 265 | 335 | 425
25 85 | 106 | 132 | 170 | 212 | 265 | 335 | 425 | 140 | 180 | 224 | 280 | 355 | 450




Bing 19 (tiép theo): Dung sai dwong kinh trung binh ciia ren buléng va ren dai oc

buong , Cép chinh xac Cép chinh xac
kinh danh | BU0¢
e enp | 3 | 4 [ s | e [ 7| 8 | 9 | 10 4 | s [ 6 [ 7] 8] o
nghia cua mm
ren d, mm Ta2 , um Tp2 , um
0.5 48 | 60 | 75 | 95 | 118 | 2 2 2 g0 | 100 | 125 | 2 2 2
075 | 56 | 71 | 90 | 112 | 140 | 180 | 2 2 95 | 118 | 150 | 190 | 2 2
1 63 | 80 | 100 | 125 | 160 | 200 | 250 | 315 | 106 | 132 | 170 | 212 | 265 | 335
) 15 75 | 95 | 118 | 150 | 190 | 236 | 300 | 375 | 125 | 160 | 200 | 250 | 315 | 400
T(‘;eérr‘lizs"‘ 2 85 | 106 |132 | 170 | 212 | 265 | 335 | 425 | 140 | 180 | 224 | 280 | 335 | 450
3 100 | 125 | 160 | 200 | 250 | 315 | 400 | 500 | 170 | 212 | 265 | 315 | 425 | 530
35 106 | 132 | 170 | 212 | 265 | 335 | 425 | 530 | 180 | 224 | 280 | 355 | 450 | 560
4 112 | 140 | 180 | 224 | 280 | 355 | 450 | 560 | 190 | 236 | 300 | 375 | 475 | 600
45 118 | 150 | 190 | 236 | 300 | 375 | 475 | 600 | 200 | 250 | 315 | 400 | 500 | 630
0.5 50 | 63 | 80 | 100 | 125 | 2 2 2 85 | 106 | 132 | 2 2 2
075 | 60 | 75 | 95 | 118 | 150 | 2 2 > | 100 | 125 | 160 | 2 2 2
1 71 | 90 | 112 | 140 | 180 | 224 | 280 | 355 | 118 | 150 | 190 | 235 | 300 | 345
15 80 | 100 | 125 | 160 | 200 | 250 | 315 | 400 | 132 | 170 | 212 | 265 | 335 | 425
Trenas | 2 90 | 112 | 140 | 180 | 224 | 280 | 355 | 450 | 150 | 190 | 236 | 300 | 375 | 475
dén90 | 3 106 | 132 | 170 | 212 | 265 | 335 | 425 | 530 | 180 | 224 | 260 | 365 | 450 | 560
4 118 | 150 | 190 | 236 | 300 | 375 | 475 | 600 | 200 | 250 | 315 | 400 | 500 | 630
5 125 | 160 | 200 | 250 | 315 | 400 | 500 | 630 | 212 | 265 | 335 | 425 | 536 | 670
5,5 132 | 170 | 212 | 265 | 335 | 425 | 530 | 670 | 224 | 280 | 355 | 450 | 560 | 710
6 140 | 180 | 224 | 280 | 355 | 450 | 560 | 710 | 236 | 300 | 375 | 475 | 600 | 750
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Bing 20: Sai léch gidi han kich thuéc ren buléng trong ldp ghép c¢é dé ho
Mién dung sai ren bulong
Puong kinh| _, 5969 H be
danh nghia r]iﬁopc Buong kinh ren, mm
cuarend, mm ’ d d, d, H d d, d;
mm Sai I¢ch gidi han, pm

es ei es ei es es ei es ei es

0,25 -18 -85 -18 -68 -18 2 2 2 2 2

0,35 -19 -104 -19 -75 -19 2 2 2 2 2
R 0,5 -20 -126 -20 -87 -20 -50 -156 -50 -135 -50
;gﬁ“li’,g 0,75 22 -162 22 -102 -22 56 -196 -56 -156 -56
1 -26 -206 -26 -116 -26 -60 -210 -60 -172 -60
1,25 -28 -240 -28 -123 -28 -63 -275 -63 -181 -63
15 -32 -268 -32 -138 -32 -67 -303 -67 -199 -67

0,35 -19 -104 -19 -79 -19 2 2 2 2 2
0,5 -20 -126 -20 -91 -20 -50 -156 -50 -140 -50
0,75 -22 -162 -22 -107 -22 -56 -196 -56 -162 -56
R 1 -26 -206 -26 -121 -26 -60 -240 -60 -178 -60
géer:‘zlzlf 1,25 28 240 28 134 28 63 275 63 195 63
’ 15 -32 -268 -32 -144 -32 -67 -303 -67 -207 -67
1,75 -34 -299 -34 -152 -34 -71 -336 -71 -221 -71
2 -38 -318 -38 -163 -38 -71 -351 -71 -231 -71
2,5 -42 -377 -42 -174 -42 -80 -415 -80 -250 -80




Bing 20 (tiép theo): Sai léch giGi han kich thudc ren buldng trong ldp ghép c6 do hé

Mién dung sai ren bulong

Puong kinh Buée 5969 - - H be
danh nghia ren P Puong kinh ren, mm
ciarend, | T d, d, H d d, dy
mm Sai 1€ch gidi han, pm
es ei €s ei es es ei €s ei €s
0,5 -20 -126 -20 -95 -20 -50 -156 -50 -145 -50
0,75 -22 -162 -22 -112 -22 -56 -196 -56 -168 -56
1 -26 -206 -26 -126 -26 -60 -240 -60 -185 -60
Trén 224 15 -32 -268 -32 -150 -32 -67 -303 -67 -217 -67
dén 45’ 2 -38 -318 -38 -170 -38 -71 -351 -71 -241 -71
3 -48 -423 -48 -208 -48 -85 -460 -85 -285 -85
3,5 -53 -478 -53 -223 -53 -90 -515 -90 -302 -90
4 -60 -535 -60 -240 -60 -95 -570 -95 -319 -95
45 -63 -563 -63 -253 -63 -100 -600 -100 -336 -100
0,5 -20 -126 -20 -100 -20 -50 -156 -50 -150 -50
0,75 -22 -162 -22 -117 -22 -56 -196 -56 -174 -56
1 -26 -206 -26 -138 -26 -60 -240 -60 -200 -60
15 -32 -268 -32 -157 -32 -67 -303 -67 -227 -67
Trén 45 dén| 2 -38 -318 -38 -178 -38 -71 -351 71 251 71
90 3 -A8 -423 -48 -218 -48 -85 -460 -85 -297 -85
4 -60 -535 -60 -250 -60 -95 -570 -95 -331 -95
5 -71 -608 -71 -271 -71 -106 -636 -106 -356 -106
55 -75 -635 -75 -287 -75 -112 -672 -112 -377 -112
6 -80 -680 -80 -304 -80 -118 -718 -118 -398 -118




Bing 20 (tiép theo): Sai léch giGi han kich thudc ren buldng trong ldp ghép c6 do ho

Mién dung sai ren buléng

, 6g 6h
Duong
kinh danh | Buéc ren Duong kinh ren, mm
nghiacta | P, mm d, d; d, d,
fend, mm Sai léch gidi han, um
€s ei €s ei €s es ei es ei €s
0,25 18 85 18 81 18 0 67 0 63 0
0,35 19 -104 19 90 19 0 85 0 71 0
. 05 -20 -126 -20 -105 -20 0 -106 0 -85 0
;;“1?2 0,75 22 1162 22 122 22 0 -140 0 -100 0
1 26 -206 26 1138 26 0 -180 0 112 0
1,25 28 2240 28 146 28 0 212 0 1118 0
15 -32 -268 -32 -164 -32 0 -236 0 132 0
0,35 19 -104 19 91 19 0 85 0 75 0
05 -20 1126 -20 1110 -20 0 -106 0 .90 0
0,75 22 -162 22 -128 22 0 -140 0 -106 0
A 1 -26 -206 -26 144 -26 0 -180 0 -118 0
Td’éennzlzllf 1,25 28 2240 28 -160 28 0 212 0 132 0
15 32 268 32 172 32 0 236 0 -140 0
1,75 -34 -299 -34 -184 -34 0 -265 0 -150 0
2 -38 -318 -38 -198 -38 0 -280 0 -160 0
25 42 377 42 212 42 0 -335 0 -170 0
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Bing 20 (tiép theo): Sai léch giGi han kich thudc ren buldng trong ldp ghép c6 do hé

Mién dung sai ren buldng

Puong kinh 69 H il
danh nghia | Budc ren Dudng kinh ren, mm
ciarend, | P, mm d, dy H d, d;
mm X ”
Sai I¢ch gidi han, pm
es ei es ei es es ei es ei es
0,5 -20 -126 -20 -115 -20 0 -106 0 -95 0
0,75 -22 -162 -22 -134 -22 0 -140 0 -112 0
1 -26 -206 -26 -151 -26 0 -180 0 -125 0
Trén 22.4 15 -32 -268 -32 -182 -32 0 -236 0 -150 0
dén 45’ 2 -38 -318 -38 -208 -38 0 -280 0 -170 0
3 -48 -423 -48 -248 -48 0 -375 0 -200 0
3,5 -53 -478 -53 -265 -53 0 -425 0 -212 0
4 -60 -535 -60 -284 -60 0 -475 0 -224 0
4,5 -63 -563 -63 -299 -63 0 -500 0 -236 0
0,5 -20 -126 -20 -120 -20 0 -106 0 -100 0
0,75 -22 -162 -22 -140 -22 0 -140 0 -118 0
1 -26 -206 -26 -166 -26 0 -180 0 -140 0
15 -32 -268 -32 -192 -32 0 -236 0 -160 0
Trén 45 dén | 2 -38 -318 -38 -218 -38 0 -280 0 -180 0
90 3 -48 -423 -48 -260 -48 0 -375 0 -212 0
4 -60 -535 -60 -296 -60 0 -475 0 -236 0
5 -71 -608 -71 -321 -71 0 -530 0 -250 0
55 -75 -635 -75 -340 -75 0 -560 0 -265 0
6 -80 -680 -80 -360 -80 0 -600 0 -280 0




Bing 21: Sai léch gidi han kich thuée ren dai oc trong ldp ghép cé do ho

Mién dung sai ren dai 6c

Dbuong kinh oH H 6G
danh nghia | Budc ren Duong kinh ren, mm
ctarend, P, mm D D, D, H D D, D,
mm Sai I¢ch gidi han, pm
El ES El ES El El ES El ES El
0,25 0 +67 0 +50 0 +18 +103 +18 +71 +18
0,35 0 +75 0 +80 0 +19 +114 +19 +100 +19
R 0,5 0 +90 0 +112 0 +20 +132 +20 +140 +20
gerﬁnli’g 0,75 0 +106 0 +150 0 +22 +154 +22 +190 +22
1 0 +112 0 +190 0 +26 +176 +26 +236 +26
1,25 0 +125 0 +212 0 +28 +188 +28 +265 +28
15 0 +140 0 +236 0 +32 +212 +32 +300 +32
0,35 0 +80 0 +80 0 +19 +119 +19 +119 +19
0,5 0 +95 0 +112 0 +20 +138 +20 +160 +20
0,75 0 +112 0 +150 0 +22 +162 +22 +212 +22
) 1 0 +125 0 +190 0 +26 +186 +26 +262 +26
gg‘zlzl,f 1,25 0 +140 0 +212 0 +28 +208 +28 +293 +28
1,5 0 +150 0 +236 0 +32 +222 +32 +332 +32
1,75 0 +160 0 +265 0 +34 +234 +34 +369 +34
2 0 +170 0 +300 0 +38 +250 +38 +413 +38
2,5 0 +180 0 +355 0 +42 +266 +42 +492 +42




Bing 21 (tiép theo): Sai léch giGi han kich thudc ren dai oc trong ldap ghép ¢6 do ho

Mién dung sai ren dai 6c
Puong kinh SH - - H 6G
danh nghia | Budc ren DBuong kinh ren, mm
ciarend, | P, mm D D, D, H D D, D,
mm Sai 1€ch gidi han, pm
El ES El ES El El ES El ES El

0,5 0 +100 0 +112 0 +20 +145 +20 +160 +20
0,75 0 +118 0 +150 0 +22 +172 +22 +212 +22
1 0 +132 0 +190 0 +26 +196 +26 +264 +26
Trén 22.4 1,5 0 +160 0 +286 0 +32 +232 +32 +332 +32
dén 45’ 2 0 +180 0 +300 0 +38 +262 +38 +413 +38
3 0 +212 0 +400 0 +48 +313 +48 +518 +48
3,5 0 +224 0 +450 0 +53 +333 +53 +613 +53
4 0 +236 0 +475 0 +60 +360 +60 +660 +60
4,5 0 +250 0 +530 0 +63 +378 +63 +733 +63
0,5 0 +106 0 +112 0 +20 +152 +20 +160 +20
0,75 0 +125 0 +150 0 +22 +182 +22 +212 +22
1 0 +150 0 +190 0 +26 +216 +26 +262 +26
|15 0 +170 0 +286 0 +32 +244 +32 +332 +32
Trén 45 dén | 2 0 +190 0 +300 0 +38 +274 +38 +413 +38
90 3 0 +224 0 +400 0 +48 +328 +48 +548 +48
4 0 +250 0 +475 0 +60 +375 +60 +660 +60
5 0 +265 0 +560 0 +71 +406 +71 +781 +71
55 0 +280 0 +600 0 +75 +430 +75 +825 +75
6 0 +300 0 +630 0 +80 +455 +80 +880 +80




Bing 21 (tiép theo): Sai léch giGi han kich thudc ren dai 6c trong ldp ghép ¢6 do ho

Mién dung sai ren dai dc

Puong kinh 6H “ ™
danh nghia | Budc ren Buong kinh ren, mm
cuarend, P, mm D D, D, H D D, D,
mm Sai 1éch gidi han, pm
El ES El ES El El ES El ES El
0,25 0 +85 0 +71 0 2 2 2 2 2
0,35 0 +95 0 +100 0 2 2 2 2 2
. 0,5 0 +112 0 +140 0 0 +140 0 +180 0
;;“1?2 0,75 0 +132 0 +190 0 0 +170 0 +236 0
1 0 +150 0 +236 0 0 +190 0 +300 0
1,25 0 +160 0 +265 0 0 +200 0 +335 0
15 0 +180 0 +300 0 0 +224 0 +375 0
0,35 0 +100 0 +100 0 2 2 2 2 2
05 0 +118 0 +110 0 0 +150 0 +180 0
0,75 0 +140 0 +190 0 0 +180 0 +236 0
A 1 0 +160 0 +236 0 0 +200 0 +300 0
g?”zlzlf 1,25 0 +180 0 +265 0 0 +224 0 +335 0
e R 0 +190 0 +300 0 0 +236 0 +357 0
1,75 0 +200 0 +335 0 0 +250 0 +425 0
2 0 +212 0 +357 0 0 +265 0 +475 0
2,5 0 +224 0 +450 0 0 +280 0 +560 0
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Bing 21 (tiép theo): Sai léch giGi han kich thudc ren dai oc trong ldap ghép ¢6 do ho

Mién dung sai ren dai dc

Puong kinh oH H ™
danh nghia | Budc ren Duong kinh ren, mm
cuarend, P, mm D D, D, H D D,
mm Sai 1éch gidi han, pm
El ES El ES El El ES El ES El
0,5 0 +125 0 +140 0 2 2 2 2 2
0,75 0 +150 0 +190 0 0 +190 0 +239 0
1 0 +170 0 +238 0 0 +212 0 +300 0
Trén 22.4 15 0 +200 0 +300 0 0 +250 0 +375 0
dén 45’ 2 0 +224 0 +375 0 0 +280 0 +475 0
3 0 +265 0 +500 0 0 +335 0 +630 0
3,5 0 +280 0 +560 0 0 +355 0 +710 0
4 0 +300 0 +600 0 0 +375 0 +750 0
4,5 0 +315 0 +670 0 0 +400 0 +850 0
0,5 0 +132 0 +140 0 2 2 2 2 2
0,75 0 +160 0 +190 0 2 2 2 2 2
1 0 +190 0 +236 0 0 +236 0 +300 0
1,5 0 +212 0 +275 0 0 +265 0 +375 0
Trén 45 dén | 2 0 +236 0 +375 0 0 +300 0 +475 0
90 3 0 +280 0 +500 0 0 +355 0 +630 0
4 0 +315 0 +600 0 0 +400 0 +750 0
5 0 +335 0 +710 0 0 +425 0 +900 0
55 0 +355 0 +758 0 0 +450 0 +950 0
6 0 +375 0 +800 0 0 +475 0 +1000 0
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Bing 22: Sai léch gidi han kich thurde ren buldng trong lap ghép trung gian

Mién dung sai ren bulong

Pu(‘yng Bude 4_] h 4_' 4_] Kk 2 m
kinh danh ren P \ .
nghfa cta o ) Puong kinh ren, mm
rend, mm d d, d, d d, d,
es ei es ei es ei es ei es ei es ei es ei es ei
1 — — — — — — — — -26 | -206 | +60 | -11 | -26 | —206 | +71 | +26
Trén 5,6
£ 1,25 — — — — — — — — -28 | -240 | +61 | 14 | -28 | -240 | +75 | +28
dén 11,2
15 — — — — — — — — -32 | -268 | +69 | -16 | -32 | -268 | +85 | +32
1,25 — — — — — — — — -28 | -240 | +71 | 14 | -28 | -240 | +80 | +28
X 15 — — — — | 32 | -268 | +49 | 41 | -32 |-268 | +74 | -16 | -32 | -268 | +85 | +32
Tentl2 yos b ) ] | | — | — | — | 34 |-299| +76 | ~19 | 34 | 209 | +04 | +34
dén 22,4
2 — — — — -38 | -318 | +b3 | -47 | -38 | -318 | +78 | —22 | -38 | -318 | +102 | +38
25 | — | — | — | — | 42 |-377| +54 | B2 | — | — | — | — | -42 | -377|+110 | +42
2 -38 | 318 | +4 |-102 | -38 | -318 | +59 | 47 — — — — -38 | —318 | +106 | +38
X 3 -48 | -433 | +12 | -113 | -48 | 433 | +67 | -58 — — — — -48 | -433 | +128 | +48
Tren224 1 a5 | 53 | 478 | +14 |-118| 53 | 478 | +68 | 64 | — | — | — | — | — | — | — | —
dén 45
4 | 60 |-535|+16 |-124| — | — | — | — | — | — | — | — | — | — | — | —
45 | 63 | 563 | +20 |-130 | — | — | — | — | — | — | — | — | — | — | — | —
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Bing 23: Sai léch gidi han kich thude ren dai éc trong ldp ghép trung gian

Mién dung sai ren dai 6c

,Duc‘rng Bude 3H6H 4H6H 5H6H
kmh~ darw]h ren P, Puong kinh ren, mm
nghia cta mm ’
rend, mm D D, D, D D, D, D D, D,
El ES | El ES | EI | EI ES | EI ES | EI | EI ES | EI ES | El
. 1 0 +76 0 +236 0 0 + 95 0 +236 0 0 +112 0 +236 0
;grel“l?:g 125 | 0 | +80 | 0 |+265| 0 | o |+w00| 0 |+265| 0 | 0o |+125| 0 |+265]| o
1,5 0 +90 0 +300 0 0 +112 0 +300 0 0 +140 0 +300 0
125 | 0 | +90 | 0 | +265 | O 0 |+112| 0 | +265 | © 0 | +140 | 0 | +265| 0
. 1,5 0 + 95 0 +300 0 0 +118 0 +300 0 0 +150 0 +300 0
E%Tzlzl,f 1,75 | 0 | +102| 0 |+335| 0 | 0 |+125| 0 | +335 | 0 0 | +160 | 0 |+335 | 0
2 0 | +109 | 0 | +375 | 0 0 |+132 | 0 | +375| 0O 0 | +170 | 0 | +375 | ©
2,5 0 +116 0 +450 0 0 +140 0 +450 0 0 +180 0 +450 0
2 0 | +116 | 0 | +375 | 0 0 |+140 | 0 | +375 | © 0 | +180 | 0 | +375| 0
X 3 0 +136 0 +500 0 0 +170 0 +500 0 0 +212 0 +500 0
Tg%rl‘] i25'4 35 | — | — | — |+560| 0 | o |+180 | 0 | +560 | 0 0 | +224 | 0 | +560 | 0
4 — ] - - — | = = — | — ] — | — | 0o |+236| 0 |[+600| O
45 | — | — | — | — | — | — | — | — | — | — | 0o |+20| 0 |+670 | ©
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Bing 24: Sai léch gidi han kich thudc ren buldng va ren dai éc trong lap ghép cé dé déi

2 , 2H5D 2H5C
Lap ghép :
Ren buléng Ren dai 6¢
Puong kinh danh Bube ron Duong kinh ren, mm
ia cu d D D D
nghia cta ren d, P. mm 2 2 1
mm Sai léch gi6i han, pm
es ei es ei El ES El ES El
1 - 60 —240 +125 +80 0 +60 0 +280 +90
Trén 5,6 dén 11,2 1,25 ~63 275 +133 +85 0 +63 0 +307 +95
15 -140 -376 +148 +95 0 +71 0 +376 +140
1,25 ~ 60 -275 +138 +85 0 +71 0 +307 +95
. . 15 ~140 -376 +151 +95 0 +75 0 +376 +140
Tren2121,42 den 1,75 145 410 +165 +105 0 +80 0 +410 +145
, 2 -150 —-430 +173 +110 0 +85 0 +450 +150
25 -160 -505 +197 +130 0 +90 0 +515 +160
R B 2 -150 —430 +177 +110 0 + 90 0 +450 +150
Trén 22,4 dén 45
3 -170 —545 +220 +140 0 +106 0 +570 +170




G1g

Bing 25: Sai léch gidi han kich thude ren buldng Va ren dai oc trong ldp ghép c6 dé déi
2H5D(2) . 2H5C(2)

Lap ghép ,
3p(2) 3p(2)
Ren buléng Ren dai 6c
Duong kinh ren, mm
Duong kinh Buéce
danh nghia ren P, d d: D D2 Dy
cua ren d, mm mm Sai 1éch gidi han, pm
es i es | GiGihan |, Bl | gs |Gifithan) g gg El
nhém nhém
X . 1 ~-60 | —240 | +109 +81 +53 0 +60 +30 0 +280 | +90
Trenﬁ’g dén |4 95 —63 | -275 | +116 +86 +56 0 +63 +31 0 +307 | +95
’ 15 ~140 | -376 | +130 +96 +63 0 +71 +35 0 +376 | +140
1,25 — 60 275 | +123 +89 +56 0 +71 +35 0 +307 +05
X . 1,5 -140 | -376 | +134 +98 +63 0 +75 +37 0 +376 | +140
Tren2121,42 dén| 475 | _145 | _a10 | +142 | +104 +67 0 +80 +40 0 +410 | +145
’ 2 150 | -430 | +155 +115 +75 0 +85 +82 0 +450 | +150
25 -160 -505 +170 +127 +85 0 +90 +45 0 +515 +160
Trén 22,4 dén 2 -150 -430 | +160 +117 +75 0 +90 +45 0 +450 +150
45 3 -170 | -545 | +195 +145 +95 0 +106 +53 0 +570 | +170




Bing 26: Sai léch gidi han kich thude ren buldng va ren dai oc trong ldp ghép c6 dé déi
2H4D(3) . 2H4C(3)

HP e T )
Ren buléng Ren dai 6c
Puong kinh ren, mm
Puong kinh Bude
danh nghia ren P d dy D D, D,
ciarend, | o’ Sai l¢ch gi6i han, pm
mm . G161 han nhém . Gi6i han nhém
es ei es ei El ES El ES El
-1 -1 1I-11 -1
R . 1 —-60 | —240 | +94 | +75 | +56 | +38 0 +60 | +40 | +20 0 | +240 | +90
Trenli’g den| 405 | _63 | 275 | +102 | +82 | +62 | +42 | 0 | +63 | +42 | +21 | 0 | +265 | +95
’ 15 -140 -376 +112 +89 +67 +45 0 +71 +47 +23 0 +330 +140
125 | _60 | —275 | +109 | +86 | +64 | +42 0 +71 | +47 | +23 0 | +265 | +95
X 15 -140 | -376 | +116 | +91 +68 +45 0 +75 +50 +25 0 +330 | +140
Td%er? 2121"42 175 | —145 | —410 | +125 | +100 | +75 | +50 | O | +80 | +54 | +27 | 0 | +357 | +145
2 -150 | -430 | +134 | +106 +79 +53 0 +85 +56 +28 0 +400 | +150
25 -160 | -505 | +147 | +119 +91 +63 0 +90 +60 +30 0 +440 | +160
Trén 22,4 2 -150 | —430 | +139 | +100 | +81 +53 0 +90 +60 +30 0 +400 | +150
dén 45 3 -170 | -545 +170 | +137 | +104 +71 0 +106 +70 +35 0 +485 | +170
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