4. Két luan

- Ung dung phan mém Tinh toan lai kéo tau bj nan trén bién, s§ quan hang hai trén tau Hai
quan sé giam bét ganh nang ap e trong giai quyet cac bai toan lai kéo von rat phirc tap véi nhieu
cong thrc thye nghiém cong kénh dé nham lan khé nhé dé quén, ddm bdo cong tac lai kéo an
toan.

_ - Phan mém Tinh toan lai kéo tau bi nan trén bién duoc thiét ké voi giao dién lam viéc don
gian dé st dung, c6 kha nang phat hién di¥ liéu bai toan chon, nhap chwa hop ly.

- Phan mém sau khi xay dng da duoc thir nghiém so sanh két qua voi phuong phap tinh
toan truyén thong bang cac cong thirc thiee nghiém & nhiéu trwdng hop cho thay tinh chinh xac,
nhanh chéng va tién lgi.
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MO PHONG LAP RAP HOP GIAM TOC HAI CAP BANH RANG TRU KHAI TRIEN
THE ASSEMBLY SIMULATION OF TWO-STAGES HELICAL GEARBOXES
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TOm tat
Trong bai bao trinh bay viéc md phdng Iap rap hép gidm téc hai cap banh rang tru khai
trién tir md hinh 3D cda cac chi tiét may va cac bg phan may.

Abstract

This article presents the assembly simulation of two-stages helical gearboxes by using its

elements 3D model on computer.

1. Dit van dé

Lap rap hop giam téc (HGT) la cdng viéc thwdng xuyén cuda thwc tién san xuét cling nhw
trong gidng day va hoc tap. Vi vay, nghién ctru va hoan thién qua trinh I&p rap nhdm nang cao chét
lwong lap rap HGT |a mot van dé cép thiét cia thuwe tién san xuét hién nay.

Viéc nghién ctru qua trinh 1&p rap HGT c6 thé dwoc thwc hién bang cac md hinh thwc hodc
cac mé hinh mé phéng trén may tinh. Nghién ctru bang cac md hinh thyc gap nhiéu khé khan do
trang thiét bi con thiéu, lai can thiét phai cé phong thi nghiém dé lwu trlr va bdo quan. Ngoai ra,
tinh cap nhat ctia cac mé hinh thwc rat kém vi kho cé thé thay déi két ciu va kich thusec.

Trong bai bao nay, trinh bay viéc xay dwng mét chwong trinh may tinh mé phéng qua trinh
l&p rap hop giadm tbc hai cap banh rang tru khai trién (HGTKT), |a loai HGT dwoc st dung phd bién
trong thye té, nhadm thay thé cho viéc nghién ctu 18p rap bang cac mé hinh thuc dé dap ¢ng yéu
cau cép thiét ctia thyce tién san xuét cling nhw trong cong tac giang day va hoc tap.

2. Trinh tw1ap rap hép giam téc hai cap banh rang tru khai trién

Két cAu chung ctia hop giam téc hai cdp banh réng tru khai trién (HGTKT) dwoc trinh bay ky
lwdng trong céc tai liéu [8, 9].

Viéc l&p rap cac chi tiét may, cac bd phan may thanh cac don vi 1ap va thanh HGT hoan
chinh dwoc thwe hién theo trinh tw nhw sau:

2.1. Tao cdc don vjlap

Trong HGTKT, céc chi tiét may, cac bd phan may dwoc |ap ghép lai véi nhau dé tao thanh
cac cum lap ghép (cac don vi Idp). Sau d6, cac cum Iap ghép nay dwoc l&p 1én vé hop dé tao
thanh HGT hoan chinh.
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Cac cum lap ghép trong HGTKT bao gdm: cum I&p ghép truc vao, truc trung gian va truc ra;
cum l&p ghép nap ctra tham, ...

1) Cum ldp ghép truc vao

Truc vao ctia HGTKT c¢6 I&p 01 banh rang try, 02 vong chan dau, 02 & 1an, cac then bang
d4u tron va bac chan. Trinh tw thwc hién cum I&p ghép nay nhw sau:

Lap céac then lén truc; L&p banh rang lén truc; L&p céac vong chan dau; Lap 6 lan 1én truc;
Lap bac chan lén truc.

2) Cum |dp ghép truc trung gian

Truc trung gian cta HGTKT c6 I&p 02 banh réng try, 02 vong chan dau, 02 6 1an va cac then
béng d4u tron. Trinh tw thwe hién cum lap ghép nay nhw sau:

Lap céac then Ién truc; L&p cac banh rang I&n truc; Lap cac vong chén dau; Lép 6 I1&n 1én truc;

3) Cum ldp ghép truc ra

Truc ra clia HGTKT c6 1ap 01 banh rang try, 02 vong chén dau, 02 6 1an, cac then bang dau
tron va bac chan. Trinh tw thwc hién cum |ap ghép nay nhw sau:

Lap céac then lén truc; L&p banh rang lén truc; L&p céac vong chan dau; Lap 6 lan 1én truc;
Lap bac chan lén truc.

4) Cum ldp ghép ndp cura tham

Trén nap clra tham thwong I&p 01 nat théng hoi nhdm diéu hoa khdng khi va ap suét trong
hop. Trinh tw thwe hién cum 18p ghép nay nhu sau:

Lap md nat théng hoi 1én dé; Lap nat théng hoi 1én nap ctra tham.

2.2. Lap ghép céac cum chi tiét, cAc bé phdn may va cac tiét may 1én vé hép

Cac don vj 18p sau khi da hoan thanh sé dwoc 1&p 1én vé hop dé tao thanh HGTKT hoan chinh.
Trinh ty thue hién nhw sau:

L&p cac cum I&p 'ghép clia cac truc 1én than hop; Lap nap hop; Bong cac chot dinh vi; L&p va siét
chat cac buldng canh 6, bulbng ghép nép va than; Lap vong can chinh va cac nap 6; Diéu chinh an
khép cac bd truyén banh rang, khe hé doc truc trong 6 1an; Lép nit thao dau, que tham dau; Cap dau
béi tron vao trong hdp; L&p nép clra tham; Lap cac buldng vong; Van hanh thir nghiém va kiém tra.

3. M6 phéng lap rap HGTKT

3.1. Xay dwng thw vién md hinh cac chi tiét may va bé phan may

Mb hinh 3D céc chi tiét may, cac bé phan may trong HGT hai cép banh réng tru khai trién co
thé nhan duoc tir két qua tinh toan thiét ké hodc duoc xay dwng trwc tiép bang chirc nang tao hinh
clia mdi trwdng Part trong Autodesk Inventor.

Dwéi day trinh bay md hinh khéi 3D cla céac chi tiét may, cac bd phan may chinh trong
HGTKT (tir hinh 3.1 dén 3.21):

Hinh 3.1. M6 hinh bé truyén bédnh rdng cap Hinh 3.2. M6 hinh bé truyén bdnh ring

nhanh cdp cham

Hinh 3.3. M6 hinh truc 1 Hinh 3.4. M6 hinh truc 2

Hinh 3.5. M6 hinh truc 3.
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Hinh 3.6. M6 hinh 6 bi.

Hinh 3.8. Than hép.

-
-

F

Hinh 3.10. M6 hinh ndp cdra tham.

Hinh 3.12. M6 hinh ndp 6 loai thdng

Hinh 3.16. M6 hinh que thdm déu.

G—

Hinh 3.18. M6 hinh chét dinh vi.

Hinh 3.20. M hinh dai éc.

Hinh 3.11. M6 hinh vong cdn chinh.
Hinh 3.13. Md hinh ndp 6 loai kin

w

Hinh 3.15. M& hinh nat thao dau.

-

Hinh 3.17. M6 hinh buldéng.

Hinh 3.19. M6 hinh then bdng dau tron.

Hinh 3.21. M6 hinh vong dém vénh.

3.2. Ldp rap céc chi tiét may va cac bé phdn may thanh HGT ]
Viéc lap rap mo hinh cac chi tiét may, bd phan may thanh cac cum lap rap va HGTKT dwoc
thwc hién theo trinh tw da trinh bay trong muc 2. Toan bé qua trinh lap rap dwgc thwe hién trong
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moi treong Assembly, chwong trinh mé phéng dugc thye hién trong méi trwdng Presentation cia
phan mem Autodesk Inventor Professional (hinh 3.22).
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Hinh 3.22. Méi trwrdng Assembly trong Autodesk Inventor Professional.

Khi xay dwng chwong trinh mé phéng 1ap rap, mé hinh céc chi tiét may, cac bd phan may
dwoc dwa vao tlr thw vién theo trinh tw I&p. Céac 13p ghép duoc thwe hién dwa trén cac rang budc
vé vi tri, hinh dang va kich thwéc ctia cac chi tiét may, cac bd phan may.

M hinh cac cum I&p rap va mé hinh I&p rap hoan chinh ciia HGTKT dwoc trinh bay trong
céc hinh tr 3.23 dén 3.29. Hinh 3.30 thé hién mé hinh thao rdi cia hop giam téc nay.

— T—

‘
\

Hinh 3.23. Cum |dp réap truc vao. Hinh 3.24. Cum |dp rép truc trung gian.
==
Hinh 3.25. Cum |dp réap truc ra. Hinh 3.26. Cum |dp rap ndp cia tham.

Hinh 3.27. Cac cum lap ghép trén than hép. Hinh 3.28. M6 hinh lap rap hoan chinh.
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Hinh 3.29. M6 hinh Idp rép thao roi.

3. Két luan va kién nghi
1. Bai bao da trinh bay nhi*rng néi dung co’ ban vé két cu va lap rap HGTKT.
2. Xay dywng dwoc thw vién cac chi tiét may, cac bd phan may trong HGTKT.
3. Xay dung dwg'c md hinh 1&p rap va chwong trinh mé phéng 1ap rap HGTKT.
4. Két qua cuia bai bao c6 thé ding lam tai liéu tham khao cho céc can bd ki thuat, can
b6 nghién ctru trong céac linh vuc tinh toan thiét k& va ché tao, khai thac va stra chiva HGTKT;
cling nhw phuc vu cdng tac gidng day va hoc tap.
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TINH TOAN DO TIN CAY CUA CAC BQ PHAN CHIU TAI KHI HAN CHE THONG TIN
VE CAC THONG SO MO HINH CAC TRANG THAI GIOT HAN
CALCULATION OF THE RELIABILITY OF BEARING ELEMENTS UNDER LIMITED
INFORMATION ABOUT THE MODEL PARAMETERS LIMIT STATE
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TOm tat
Bai bao trinh bay viéc &p dung phuong phéap hién dai héa tinh toan dé tin cdy cua két cdu
xay dung khi han ché thdng tin théng ké vé cac tham sé chd yéu theo md hinh toan hoc
cac trang thai gi¢i han cda Rzhanitsyn.
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