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Tom tit

Xdc 7d.inh CéNC thong sé dung sai kich thudc tiéu
chudn cua lo, cua truc va cua Iﬁp ghép If‘:\ viéc lam
can thiet khi tinh toan thiet ké hoac kiém nghiém
cac chi tiet may va cac bg phdn mady ciing nhw
trong giang day va hoc tdp. Trong bai bao nay
trinh bay viéc tw dong héa xqc dinh E:éc théng so
dung gai kich thuwdc tiéu Chudp Cua 1o, cua truc va
cua lap ghép,ﬂxéy dwng phan mém tw dong tra
bang tiéu chuan va tinh todn cac thdng so nay.
T khoa: Dung sai, kich thuéc, lap ghép, 16, truc.
Abstract

The determination on assemblage, shaft and hole
standardsize tolerance parameters is essentially
required when calculating designs or testing
engine mechanism and parts as well as in teaching
and assessing work. In this article, the automation
of determination on assemblage, shaft and hole
standardsize ~ tolerance  parameters  and
establishment of the software automatically
consulting the standard guides and calculating
these parameters are presented.
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1. Pat van dé

Khi lya chon lép ghép, ciing nhu khi kiém nghiém
céc lap ghép dang sir dung cua cac bo phan may mac
thiét bi, nguai thiét ké thuong phai xac dinh cac théng
s6 dung sai kich thugc cua 16, cia truc va cua lap ghép.
Cong viéc nay gdm 2 phan chinh: Tra cac bang dung
sai tiéu chuan dé tim céc sai léch gi6i han trén va dudi
sau d6 tinh toan cac thong s6 dung sai nhu: Tri s6 dung
sai cuia 16, cua truc, dac tinh cua lap ghép, tri s6 d6 h
hozdc d¢ dbi gisi han, kich thudc gidi han 16n nhét va
nho nhét, vé so dd dung sai,... Nhitng cong viéc nay
cling thuong gap trong giang day va hoc tap, dac biét
1a dbi véi mén hoc Dung sai Lip ghép va Co so k§
thuat may.

Viéc tra céc bang dung sai tiéu chuan dé tim cac
thong sé dung sai, sau d6 tinh toan theo phwong phap
thu cong truyén thong gay mat thoi gian, cong sic va
rat d& nham 1an va bat tién vi ludn phai mang theo cac
bang biéu dé tra ciru. Ngoai ra, viéc tinh toan lya chon
phuong an tbi uu ciing kho khian hon. Nhitng nhugc
diém nay s& duoc khic phuc bang mot phan mém, cho
phép tu dong tra cic bang dung sai, sau d6 tinh toan
cac thdng sé dung sai va vé so db dung sai lap ghép.

Trong c&c phan mém tinh toan co khi thong dung
hién nay nhu: Inventor, Solidworks, Catia,... khong
¢6 tinh nang ty d6ng tra bang va tinh toan cac thong
s Dung sai lap ghép.

2. Trinh tu tinh toan xac dinh cac thdng sé
dung sai kich thwéc cia 16, cia truc va ciaa
lap ghép

Khi cho trude kich thudc danh nghia va ky hiéu
loai dung sai cua 15, cua truc hoac cua lip ghép thi
trinh tu tinh toan xac dinh cac thong s6 dung sai nhu
sau:

- Tirky hiéu loai dung sai (gdm ky hiéu sai léch co
ban va cip chinh xéc) cua 15 va truc, dua theo kich
thudc danh nghia, tra bang dung sai tiéu chuan dé tim
sai léch gigi han trén cua 16 (ES), cua tryc (es) va sai
léch gisi han duéi cua 16 (E1), cua tryc (ei).

- Tinh céc kich thuéc gigi han cua 16 va cua tryc:
D o =dg, +ES;
D, =d,, +EI
Ao =dg, +€S;

o))

dn =dg, +ei,
Dmax, Dmin Vé dmax, dmin - Céc kiCh thu'O"C glé'
han trén va duéi cua I8 va truc.
- Tinh dung sai cua 15 1Tp va caa truc I Tq:
IT,=ES-EI=D,_, -D;,: @
ITy=es—ei=d_, —d,.

- Xac dinh hé thong lap ghép:
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Néu trong ky hiéu lip ghép c6 ky hiéu 16 co ban H
hoic truc co ban h (chi 1 trong 2 ky hiéu do) thi 1ap
ghép thudc hé thdng 16 hoidc hé thdng truc, nguoc lai
thuoc loai lap ghép phéi hop.

- X4c dinh dic tinh cua lap ghép:

Dic tinh cia lip ghép duoc xac dinh boi twong quan
gitra kich thuéc 16 va kich thudc truc hoic tuong quan vi
tri cua cac mién dung sai cua 16 va truc trén so d6 phan
bd mién dung sai lip ghép.
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Hinh 1. So'dd phén bo mién dung sai ciia Iip ghép cd dg ho
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Hinh 2. So'dé phén bé mién dung sai ciia Iip ghép cé dp doi

+ Néu mién dung sai 156 nam trén mién dung sai
truc (Hinh 1), nghia la:
El >es, 3
thi déc tinh cua lap ghép 1a c6 do ho;
+ Néu mién dung sai cua 16 nam dudi mién dung
sai cua truc (Hinh 2), nghia la:
ES <ei, (4)
thi dic tinh cua lp ghép 1a co do doi;
+ Néu mién dung sai cua I3 va tryc giao nhau, hoic
chtra nhau (Hinh 3), nghia la:

ei <El; “Ee. es > El;

es>El; hodc e§ <ES hodc Jej< ES:
ei > El,

es<ES, es > ES,

<o
hodc =5 < e.s’ (5)
El >el,

thi dic tinh cua lap ghép 1a trung gian.
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Hinh 3. So'dé phén b6 mién dung sai ciia Iip ghép trung gian
- Tinh d6 hé hodc d6 doi giéi han cua Iip ghép:

S, =ES—ei; ©6)

+ Do ho gisi han:
S,in =El —es.

N, . =es—El; @)

+ Do doi gisi han:
N, =ei—ES.

- Tinh d6 ha trung binh hodc @6 ddi trung binh:

S, = Siex + Stin ;
2 (®)
N, = Niex + Niin .
2

Déi vai lap ghép trung gian néu Sw, < 0 thi 13p ghép
tuong wng véi do doi, néu Ny < 0 thi lap ghép twong
ung véi do ho.

- Tinh dung sai cuia lap ghép:




TAP CHi KHOA HQC CONG NGHE HANG HAI

JMST

Dung sai d6 ho: ITg =S, —S,;.; )

Dung sai d¢ doi: ITy =N, — N (10)

mn

- V& so d6 phan b6 mién dung sai lap ghép:

Tir céc thong sé tinh duoc, c6 thé v& so d6 phan
bé mién dung sai lip ghép dé biéu dién lip ghép mot
cach truc quan.

3. Xay dwng va sit dung phan mém tw déng
xac dinh cac thong sé dung sai kich thwéc
tiéu chuan caa 16, caa truc va caa lap ghép

Phan mém duoc xay dung bang ngén ngir 1ap trinh
Delphi, 12 ngdn ngir lap trinh hudéng dbi tuong, c6 cau
trdc chat chg, phi hop cho viéc giai quyét cac bai toan
ky thuat. Phin mém duoc xay dyng theo trinh ty, trinh
bay trén Hinh 4.
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Hinh 4. Luu dé thugt gidi cita chwong trinh
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Hinh 5. Giao di¢n ciia chwong trinh
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Giao dién cua chuong trinh dwoc trinh bay trén
Hinh 5. Nguoi sir dung c6 thé st dung doc 1ap 6 truc,
0 16 hoac dung ching két hop véi 6 ldp ghép. Trong
mdi 6, tinh toan dugc thuc hién tir trén xudng dudi va
tur trai qua phai.

4. Vi du sir dung phan mém tw dong xac dinh
cac thong s dung sai kich thwéc cua 18, cia
truc va caa lap ghép tiéu chuan

Vi du: Cho céc lap ghép 75H7/p6; 45H7/K6;
145E8/h7. Can xac dinh cac théng sé dung sai kich
thudc cua 13, cua truc va cua lap ghép.

Str dung phan mém noi trén vao tinh toan ta duoc:

Lap ghép 75H7/p6

- Céc thong sé ciia 16:

+ Loai dung sai H7,;

+ Sai léch gigi han trén ES = 30 um;

+ Sai léch gidi han dudi EI = 0;

+ Kich thuéc gigi han 16n nhat Dyax = 75,03 mm;

+ Kich thuéc gisi han nho nhat Diin = 75 mm;

+ Dung sai kich thuéc 16 1Tp = 30 um;

- Céc thong sé ciia truc:

+ Loai dung sai p6;

+ Sai léch gigi han trén es = 51 um;

+ Sai léch gigi han duéi ei = 32;

+ Kich thuéc gidi han 16n nhét dmax = 75,051 mm;

+ Kich thudc gigi han nho nhit Din = 75,032 mm;

+ Dung sai kich thudéc truc 1Tq = 19 um;

- Cac thong sé ciia lap ghép:

+ Ky hiéu lap ghép 75H7/p6;

+ Pac tinh cua ldp ghép: C6 do doi;

+ Hé thong lap ghép: Hé théng 15;

+ D6 ddi 16n nhat Nmax = 51 pm;

+ D6 ddi nho nhéat Nyin = 2 um;

+ Do dbi trung binh N = 26,5 pum;

+ Dung sai cua lap ghép 1Tig = 49 um;

+ So dd phan bb mién dung sai lip ghép trinh bay
trén Hinh 6.

n

Mién dung
sai clia tryc

Mién dung
+ saicualo Pudng khong

Hinh 6. So' dé phan bé mién dung sai
ciia lip ghép 75H7/p6
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Lip ghép 45H7/k6

- Céac thong sé cia l6:

+ Loai dung sai H7;

+ Sai léch gigi han trén ES = 25 um;

+ Sai léch gigi han duéi EI = 0;

+ Kich thudc gisi han 16n nhat Dmax = 45,025 mm;

+ Kich thudc gigi han nho nhat Din = 45 mm;

+ Dung sai kich thuéc 16 ITp = 25 pum;

- Céc thong sé ciia truc:

+ Loai dung sai k6;

+ Sai léch gigi han trén es = 18 um;

+ Sai léch gigi han duéi ei = 2;

+ Kich thuéc gisi han 16n nhat dmax = 45,018 mm;

+ Kich thuéc gisi han nhé nhat Dyin = 45,002 mm;

+ Dung sai kich thudc tryc 1Tg = 16 um;

- Cac thong sé cia ldp ghép

+ Ky hiéu lap ghép 45H7/k6;

+ Pac tinh cua lip ghép: Trung gian;

+ Hé thdng Iap ghép: Hé théng 15;

+ Do doi 16n nhat Nmax = 18 pm;

+ Do ho 160 nhit Spax = 23 pm;

+ D0 dbi trung binh N = - 2,5 um;

+ Dung sai cua lap ghép 1Tig = 41 pum;

+ So d6 phan bb mién dung sai lip ghép trinh bay
trén Hinh 7.
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Hinh 7. So d6 phan bo mién dung sai ciia ldp ghép 45H7/k6
Lap ghép 145E8/h7

- Céc thong sé ciia 16:

+ Loai dung sai ES;

+ Sai léch gigi han trén ES = 390 pm;

+ Sai léch gigi han duéi EI = 200;

+ Kich thudc giGi han 16n nhat Dyay = 145,39 mm;
+ Kich thuéc giGi han nho nhat Diin = 145,2 mm;
+ Dung sai kich thuéc 16 1Tp = 190 um;

- Céc thdng sé cia truc:

+ Loai dung sai h7;

+ Sai léch gigi han trén es = 0;

+ Sai léch gidi han dudi ei = -40 pum;

+ Kich thudc gigi han 16n nhat dmax = 145 mm;
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+ Kich thuéc gisi han nho nhat Dpin = 144,96 mm;
+ Dung sai kich thudc truc 1Ty = 40 pm;
- Céc thong sé lap ghép:
+ Ky hiéu lip ghép 145E8/h7;
+ Pac tinh cua lap ghép: Co d6 ho;
+ He thong lap ghép: Hé théng truc;
+ D6 doi I6n nhat  Spax = 430 pm;
+ Do doi nho nhat  Spin = 200pum;
+ D6 doi trung binh Sy, = 315 pum;
+ Dung sai cua lap ghép 1Tig = 230 pum;
+ So d6 phan bé mién dung sai lip ghép trinh bay
trén Hinh 8.
il
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Buéng khéng
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ddn

Hinh 8. So' dé phan bé mién dung sai cria lip ghép
145E8/h7
4. Két luan va khuyén nghi

Bai b4o di trinh bay viéc xay dung mot phan mém,
cho phép tu dong tra bang, tinh toén cac théng sé
Dung sai lip ghép va vé& so d6 dung sai.

Trinh bay viéc sir dung Phan mém da xay dung dé
xac dinh céc thong s6 dung sai kich thudc tiéu chuan
cua 13, cua truc va cua lap ghép cho mot sé trudng hop
cu thé. C6 thé str dung Phan mém nay vao viéc tinh
toan Dung sai lap ghép trén thyc té, ciing nhu trong
cdng tac nghién ctu, giang day va hoc tap.

Cong bé nay duoc sir dung cho dé tai nghién ciru
khoa hoc thudc truong Pai hoc Hang hai Viét Nam
nam hoc 2019-2010: “Nghién curu tir dong hoa tinh
todn dung sai kich thuréc va dung sai ldp ghép”.
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