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UNG DUNG PHAN MEM SOLIDWORKS MO PHONG MAY KHOI PONG TREN O TO
Application of Solidworks Software in Simulating Engine Starters in Automobiles

Pao buc Thy!”’, Vil Vin Vinh?

Tom tit:

Chuyén d6i s6 bat dau dugc nhic dén nhiéu tir
nam 2015 trén thé gioi va phd bién tir ndm 2017. O
Viét Nam, chuyén ddi sd bat dau tr nam 2018 va
Chuong trinh Chuyén d6i s6 qubc gia dwoc Thu
twéng Chinh phu phé duyét vao ngay 03/6/2020.
Nganh 6 t6 12 mdt trong nhiing nganh quan trong
trong qua trinh nay. D& giam thiéu anh huong dén
tudi tho cuia hé théng do sb lan thao lip 16n trong
qué trinh thyc hanh cua sinh vién, bai b4o st dung
phian mém Solidworks d& mé phong may khoi dong
6 t6. M6 phong nay gitip sinh vién hiéu rd ciu tao
va cach thao lap may khoi dong, dong thoi gop
phan chuyén doi sd trong nganh Cong nghé k¥
thuat 6 t6 va tang tudi tho vat tu trong xudng thyuc
hanh.

Tir khéa: Mb phong, Phan mém Solidworks, Méay
khoi dong, Toyota Vios, Lap rap chi tiét.
Abstract:

Digital transformation began to be widely
discussed globally from 2015 and became popular
from 2017. In Vietnam, digital transformation
started in 2018, and the National Digital
Transformation Program was approved by the
Prime Minister on June 3, 2020. The automotive
industry is one of the key sectors in this process. To
minimize the impact on the lifespan of the system
due to the high frequency of assembly and
disassembly during student practice, this paper uses
SolidWorks software to simulate automotive starter
motors. This simulation helps students understand
the structure and assembly of the starter motor,
contributes to digital transformation in automotive
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engineering, and extends the lifespan of materials
in practical workshops.
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I. GIOI THIEU CHUNG

Trong vai thap ky gan day, nganh cong nghiép 6
t6 dd phat trién manh m& v6i nhiéu hing xe 16n
dau tuw vao Viét Nam, trong d6 co6 Toyota. DPac
biét, mau xe Toyota Vios ndi bat v6i khong gian
rong rai, tiét kiém nhién liéu va do an toan cao, di
duy tri doanh s6 ban hang an tugng tai thi truong
Viét Nam.

Hé théng khoi dong dién trén 6 to, cung cip mo
men quay ban dau dé dong co hoat dong, 14 thanh
phan quan trong trong hau hét cac dong xe. Viée
nghién ctru cu trac va nguyén 1y hoat dong cua
hé thong nay gitip cai thién hiéu qua van hanh
dong co. Nghién ctru ndy s& ho tro sinh vién tim
hiéu phan mém, nghién ctru ciu tric, md phong
hoat dong, va thuc nghiém ché tao mo6 hinh hé
thong khoi dong trén 6 to, tir d6 hiéu sau hon vé
hé thong nay.

II. POITUQONG VA PHUONG PHAP NGHIEN
cuu

A. Déi twong nghién ciru
- Dbi twong nghién ciru: may khoi dong trén 6
to.
- Sir dung phan mém Solidworks md phong méay
khoi dong trén 6 6.
B. Phuwrong phdp nghién civu ké thira tai liéu
Thu thap, suu tam cac tai liéu chuyén mon lién
quan dén linh vuc dong lyc hoc cua xe 6 t6 dé lam
co so cho viéc nghién ctru 1y thuyét.
C. Phwong phdp nghién ciru Iy thuyét
St dung 1y thuyét 6 t6, co hoc ky thuat dé xay
dung mé phéng ding hoat dong ctia may khdi
dong trén 6 to.
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III. KET QUA VA THAO LUAN

Dé mé phong may khoi dong trén 6 t6, nhom
tac gia da tién hanh tham khao kich thudc cua
may khéi dong trén xe 6 t6 Toyota Vios 2015 [1],
tr cac kich thudc da do dwoc, nhom tac gia tién
hanh mé phong céac chi tiét va lip ghép cac chi
tiét lai voi nhau. Sau day 1a cic budc vé chi tiét
dién hinh cia may khoi dong trén 6 t6 1a banh
rang cia may khéi dong [2], [3].

Budc 1: Mé chuong chinh dé vé Solidworks.
Tai man hinh chinh ciia phan mém Solidwork
chon Part :
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Hinh 1. M6 chuong chinh Solidworks

Budc 2 : Chon mit phing Top plance dé thiét
ké phin mém:
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Hinh 2. Chon mit phing Top plance dé thiét ké

Budce 3: V& duong tron vai kich thude O 34 —
dung Extruded boss/base d6 véi chidu dai 26,75
mm,
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Hinh 3. Phoi 3D véi duong tron cho trudce

Budc 4: Dung 1énh plane tao mit phang planel
— trén mit phing planel v& 2 dudng tron véi
kich thuéc nhu hinh v& — Extruded cut véi chiéu
dai 10 mm.

—
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Hinh 4. Tao mit phing cho phéi va vé& 2 dudng tron

Budgc 5: Lai dung 1énh plane v€ plane 2. Trén
plane 2 v€ hinh tron véi kich thuéc nhu hinh —
dung 1énh Extruded cut véi chiéu 1,6 mm.
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Hinh 5. Tao ranh cho phoi

Budc 6: Ta quay lai planel v€ mot duong tron
v6i kich thude @ 17 — dung Iénh Extruded cut
v6i chiéu dai 12,15 mm.
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Hinh 6. Chon mit phing va v& kich thuoe
Budc 7: V& thém mot hinh tron véi kich nhu

hinh v€ va dung 1énh Extruded cut — dung fillet
vat cac canh cua hinh véi 0,5 mm.
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Hinh 7. Chon mat phéng va vat ca;ﬁi )

Buédc 8: Tao plane 3 va v€ hinh tron va hinh
banh rang véi bién dang nhu hinh — dung 1&€nh
Extruded cut voi chiéu dai 13,08 mm — dung
1énh fillet vat cac canh cta banh rang vai 0,5 mm.
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Hinh 8. Dung dung banh rang khoi dong

Budc 9: Trén mit phang plane 3 ta v& hinh tron
kich thudc 7,05 mm va sira dung 1énh Extruded
boss/base va dung Iénh extruded cut voi duong
tron 6,375 mm.
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Hinh 9. Banh ring khoi dong

Twong ty nhu trén, nhom tac gia d3 moé phong
duogc cac bo phan khac nhu céc hinh v€ bén dudi:

Hinh 10. Banh rang hanh tinh
i
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' Hinh 11. Cin diy chir Y
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Hinh 12. Khung gia d5 cum chdi than

Hinh 13. Chdi than 4m
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Hinh 14. Cum chéi than duong
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Hinh 15. Lo xo chéi than
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Hinh 16. Nép sau dong co dién
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Hinh 17. Cum cudn day hat va day giir ciia ro may khoi dong
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Hinh 18. Cum banh rang mat troi
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Hinh 19. Truc co c4u tiép hop

A

Hinh 20. Nép tru6e ciia may khéi dong

Hinh 21. Nép cum cong tic tir

-

Hinh 22. Cum ro to dong co dién

Bissiieriee

Hinh 23. Cum stato cua dong co dién
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Sau khi mé phong cac chi tiét cia may khoi
dong trén 6 t6. Nhom tac gia tién hanh mé phong
lap rap cac bo phan theo cac bude nhu sau:

Budc 1: M& chuong chinh Solidworks vao chon
phan Assembly.
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Hinh 24. M¢ chuong chinh solidworks va chon Assembly

Budc 2: Vao phan Insert components chon cc
file chi tiét tach roi cia may phat dua ra man hinh.
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Hinh 25. Vao Insert components dé 14y cac chi tiét tach roi cla cong
téc tir

Budc 3: PBua céc chi tiét ra man hinh.
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Hinh 26. LAy timg chi tiét ctia cong tic tir dura ra man hinh

Budc 4: Lap ghép truc va phan dudi vo may.

St dung léch mate — chon concentric dé truc
va nip dudi dong truc — chon coincident dé lién
két cho ching tiép xuc voi nhau.
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Hmh 27. Pdng tam truc va phan dudi vé may

Tiep xuc truc va phan dudi vé may.
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H1nh 28. Tiép xtc truc va phin dudi vé may
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Budc 5. Lap phan tay don cho may khéi dong. E

5 Hinh 33. Lap bu long bat cong tac tir

il
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Hinh 29. Lép phin tay don cho may khoi dong

Chon mate — chon concentric d€ vong va tryc cmwemas 4
cong tac tr dong truc — chon coincident dé lién =i
két cho chung tiép xtc véi nhau.
Hinh 34. Hoan thanh lap ghép cong tac tir

—— 2 - Buge 8: Lap truc ré to. Chon mate — chon
Hinh 30. Sﬁ" duné Iénh s-how components dé hién v nip may concentric dé 16 hﬁp gla dd banh I‘él’lg déng tI’l'l’C

: . voi truc cia ré to — chon coincident d¢ lién két

Budce 6: Lap cong tac tu. Chpn mate — chon  ¢ho chung tiép xtic véi nhau.
concentric d€ nap va tryuc cong tac tr dong truc — d
chon coincident dé lién két cho chiing tiép xuc voi srmans
nhau. e

Hoan thanh ldp ghép cong tic tir.
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. Hinh 35. Lap truc r6 to
’ Licn kit ¢ P Buéc 9: Lap phan than vo cia may khéi dong.

-
Hinh31. Lién két ddng tdm cong tic tir va vo maj
Chon mate — chon concentric dé 10 hop gia do

banh rang dong truc vai truc cua 16 to.
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Hinh 32. Tiép xuc giita vo va cong tac tir Hinh 36. Déng truc cho ph?ln v6 méy khéi dong
Bude 7: Lap bu long bat cong tac tir. Chon mate Chon coincident d¢ lién két cho chiing tiép xuc

N . A A 5 < 5 N < .

‘ c‘h(_)n conAcentrilc d‘e tlgan vo, nap cua gong tac o hau
tr va truc cong tac tir dong truc, chon coincident
de lién két cho chung ti€p xuc véi nhau.
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Hinh 37 Tao tiép xtc cho phin vé may khéi dong

Budc 10: Lip chdi than may khoi dong. Chon
mate — chon concentric dé 15 hop gia do choi
than déng truc voi truc cua ro to, chon coincident
dé lién két cho ching tiép xUc v6i nhau.

| &

H1nh 38. Lap ghep ddng truc cua gia d& chdi than va truc 10 to

Budc 11: Léap chi tiét giit chdi than va r6 to.
Tuong tu chi tiét trén ta Chon mate — chon
concentric dé 16 hop gia d& chdi than dong truc
VOl truc cua ro to, chon coincident dé lién két cho
chung tiép xuc vé6i nhau.
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Hinh 39. Chi tiét méay cong téc tir hoan chinh

Budce 13: Liap ndp trudc cua may khoi dong.
Chon mate — chon concentric dé nip may dong
truc voi than may, chon coincident dé lién két truc
16 to v&i ndp cho chung tiép xuc véi n}lau.
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Hinh 40. Lién két ndp may véi phin truc rd to

Budc 14: Sau khi ndp xong nap may ta nip 2 bu

long lién két choi than va 2 bu long may khoi
dong.

Chon mate — chon concentric dé nip may dong
truc v6i than may, chon coincident dé lién két cho
chung tiép xtic v6i nhau.
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Hinh 41. Lép 4 bu 16ng con lai
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Budc 15: Sau khi lién két lai ta bét choi than
may phat va cong tac tir ta dugc chi tiét hoan
chinh.
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Hinh 42 Chi tiét may khoi dong hoan chmh

Dé mo phong tao phim thao lip may khoi dong
trén 6 t6 nhom tac gia tién hanh lam cic budc nhu
sau:

Budc 1: Chon Exploded View dé tién hanh thao
lap may khoi dong.

Hinh 43. Chon Exploded View

Budc 2: Thao 2 con d¢ bt cong tic tir.
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Hinh 44. Thao 2 con dc bit cong tic tir

Budc 3: Thao 2 bu 16ng bét cong tic tir.
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Hinh 45. Théo 2 bu 16ng bt cong tc tir Hinh 49. Thio lip sau cua dong co dién 1 chiéu
Budc 4: Nang cong tac tir 1én phia trén 100mm. Budc 8: Thao vong ham.
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Hinh 50. Théao vong ham

Budc 9: Thao vé dong co dién 1 chiéu.
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Hinh 51. Théo vé déng co dién 1 chiéu

Hinh 47. Thio c4c b phan ciia cong tic tir

Budc 6: Thao 2 bu long bit dong co dién 1 Bude 10: Thdo Vo trude cua may kh(.yl dong.
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= . Hinh 52. Thao vo trudc cua may khoi dong
Budc 11: Thao lang gat.
Hinh 48. Théo 2 bu Iong bit dong co dién 1 chidu T sd- 2
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Hinh 53. Thao lang gat

Budc 7: Thao lép sau cua dong co dién 1 chiéu.

34 https://thanhdonguniv-jst.vn S6 14 - thang 10/2024




Tap chi Khoa hoc va Cong nghé trudmg Dai hoc Thanh Dong

ISSN: 2734 - 9500

Budc 12: Théo 16 to va 3 banh riang giam tdc.
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 Hinh 54. Théo 16 to va 3 banh ring gidm toc

Budc 13: Chon 1énh Animation Wizard dé tao
phim.
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Hinh 55. Chon 1énh Animation Wizard

Budc 14: Chon Explode dé tao phim théo céc
chi tiét.
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Hinh 56. Tao phim théo c4c chi tiét

Budc 15: Chon Collapse dé tao phim lip cac
chi tiét.
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Hinh 57. Tao phim 1p céc chi tiét

Bu6c 16: Chon 1énh Save Animation dé luu
phim.
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Hinh 58. Luu phim

IV. KET LUAN

Nghién ctru nay da ung dung phin mém
SolidWorks dé mo phong méay khoi dong 6 t6, cu
thé 1a trén mau Toyota Vios 2015. Qua qué trinh
mo phong, nhom tac gia da hoan thién cac budc tir
thiét ké chi tiét cho dén lip rap va thao 1ip hé
thong may khoi dong. Phuong phép nay khong chi
gilip sinh vién nim viing cdu tric va nguyén 1y
hoat dong ctia may khéi dong, ma con gép phan
nang cao hiéu qua hoc tap va thuc hanh trong
nganh cong nghé 6 to.

Viéc sir dung SolidWorks dé mé phong may
khoi dong da chung to kha ning hd trg manh mé
trong viéc hinh dung va thyc hanh ky thuat. M6
phong khong chi gitip sinh vién hiéu rd hon vé cac
b6 phan va cach lap rdp ma con giam thiéu anh
hudng dén tudi tho cua cac linh kién thuc té trong
cac budi thuc hanh. Didu nay dong thoi thuc day
qua trinh chuyén d6i sb trong nganh céng nghé ky
thuat 6 t6, ndng cao hi¢u qud dao tao va gidm
thiéu chi phi cho viéc thuc nghiém.

Nhimng két qua dat dugc trong nghién ciru nay
mo ra co hdi cho viée ap dung cac cong cu phin
mém mb phong khac trong cac linh vyuc ky thuat
khac, tir d6 gbp phan nang cao chat lugng giang
day va nghién ctru trong cac truong dai hoc va co
s& dao tao k¥ thuat.
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