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TOM TAT

Vanh xe la bo phan dé [3p 16p xe va dugc lién két véi moay o ban truc gitip truyén momen tir ban truc dén 6p tao
thanh luc kéo gitip xe c6 thé di chuyén. Khi lam viéc vanh thuting xuyén chiu tai nhu trong tai cla 6 t6, luc phanh, luc
va dap v6i mat dudng xu, ap suat khdng khi bén trong 16p, vi vay chiing rat dé bi bién dang, hdng hdc. Viéc nghién
cliu danh gid @6 bén cla vanh bénh xe la rdt can thiét, nhdm dam bdo an toan trong qua trinh sir dung xe. Hién nay,
viéc ting dung cdng nghé md phdng s6 vao tinh toan kiém nghiém bén chi tiét dugc st dung rdng rai nhdm néng cao
hiéu sudt cta qua trinh thiét ké ché tao san pham. N6i dung bai bao da trinh bdy phuong phap ting dung phan mém
Ansys d€ tinh toan kiém nghiém bén vanh 6 to 6 mot ché do tai trong cia vanh véi cac loai vat liéu khac nhau. Két qua
tinh todn xac dinh dugc (ing suat phan bd va bién dang Idn nhét trén vanh banh xe. Qua d6 xac dinh ra dugc hé s6 an
toan tuong ting vdi cac loai vat liéu khac nhau, gidp cac nha thiét ké co thé lua chon dugc thong s6 két cau phu hop
dap ting t6t cac yéu cau vé do bén, tudi tho, tinh tham my va an toan ki thuat cda vanh banh xe.

Tirkhod: 0 t6, vanh, phdn tihitu han, téi uu, giéi han bén, Catia, Ansys.

ABSTRACT

The wheel rim is the component where the tire is mounted and is linked to the half shaft hub to transmit torque
from the half shaft to the tire, generating the traction necessary for the vehicle to move. When in operation, the wheel
rim regularly experiences load such as the vehicle's weight, braking force, impact force from rough road surfaces,
internal air pressure of the tire, etc., making it prone to deformation and damage. Researching the durability of wheel
rims is crucial to ensure safety during use vehicle. Nowadays, the application of simulation technology in calculating
and testing the durability of componentsis widely used to enhance the efficiency of product design and manufacturing
processes. The article presents a method utilizing Ansys software to calculate the durability of automobile wheel rims
under various loading conditions and with different materials. The computational results determine the distribution
of stress and the maximum deformation on the wheel rim. Thereby, corresponding safety factors are determined for
different materials, enabling designers to select suitable structural parameters that meet the requirements for
durability, longivity, aesthetics, and technical safety of the wheel rim.

Keywords: Automobile, wheel rim, finite element method, optimize, strength, Catia, Ansys.
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1. TONG QUAN

Déi vai 6 to, vanh hop
kim 6 t6 dong vai tro hét
suc quan trong, day chinh
la b6 phan truc ti€p nhan
toan bo luc tac déng khi 6
t6 di chuyén. Tuy nhién, vi
[a bé phan thudng xuyén
chiu cac lyc tac déng co
hoc nén vanh hgp kim xe 6
t6 rat dé bi bién dang, tray
Xudc va hong hoéc. Do do
xudt hién nhing van dé vé
thiét k&, thir nghiém, khai
thac st dung trong diéu
kién co s& ha tang giao
thong & Viét Nam con
nhiéu han ché [1]. Pé
nghién ctu vé an toan giao
thong co lién quan dén
van dé nay, ching ta can
xem xét nhing diéu kién
lam viéc dac trung cu thé,
dya trén co sé danh gia cac
yéu t6 anh hudng dén an
toan chuyén dong clia 6 td
va tu dé dua ra cac giai
phap nang cao an toan
chuyén dong dé han ché
gidm thiéu kha nang xay ra
tai nan [2]. Théng thudng
vanh bao gom cac bd
phan: nan hoa, gia bat bu
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l6ng, vanh bao ngoai, g& vanh, 16 dinh tam, 16 chan van
nhu hinh 1 [3].

Hinh 1. Cdu tao vanh hgp kim

1- Nan hoa; 2- Gid bt bu long; 3- Bich Iap ghép; 4- Vanh bao ngoai;

5- Ggvanh; 6- L6 dinh tam

Viéc nghién ctiu danh gia d6 bén vanh hop kim la co
sG cho cac nha ché tao, san xuat 6 t6 thuc hién nhiing cai
tién nham nang cao chat lugng va kha nang khai thac cta
cac phuong tién giao théng phuc vu tét hon cho nhu cau
van tai hanh khach va hang héa ngay cang tang trong xu
hudng phét trién va hoi nhap kinh té khu vuc va thé gigi.
2. CAC CHE PO TAI TRONG TAC DUNG LEN VANH
BANH XE

Banh xe ti€p xtic véi mat dudng, truc banh xe dugc bat
vao khung xe. Coi nhu banh xe khéng dao déng thdng
dung. Trong trudng hap téng quat vanh banh xe chiu tai
trong quy dan tu luc tac dung va mé men Ién banh xe.
Cac luc va mé men tac dung lén banh xe trén hinh 2 gém:

M6 men xodn M (N.m) : md men nay c6 thé la mé men
xodn cht dong hoac mé men phanh.

Luc tdc dung tu mat duong dugc phan thanh hai
thanh phan:

Thanh phan tiép tuyén song song vGi mit phang tiép
xUc theo phuong chuyén déng clia xe Fy (N).

Thanh phan phéap tuyén vuéng goc véi mat phang
ti€ép xac F, (N) vi tri nay sé dugc ndi ré & muc dudi day.

Fz

Hinh 2. Cac luc tac dung Ién bénh xe hay vanh banh xe
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Luc tac dung tir khung xe cling dugc phan thanh hai
thanh phan:

Thanh phan nam ngang Fx, (N), chiéu cda luc nay phu
thudc trang thai lam viéc clia banh xe: banh xe khong
chiu mémen (banh xe bi dong), banh xe chiu mémen chu
dong, banh xe chiu mémen phanh.

Thanh phan thang ding Fx (N), néu coi banh xe va
khung xe khéng dao déng, thanh phan nay chinh la trong
lugng xe phan bé 1én banh xe.

Luc quan tinh tinh tién cta banh xe Fq (N), chiéu cua
luc Fqp phu thudc vao gia téc a (m/s?) va khéi lugng m (kg)
cla xe, néu gia téc duang (xe chuyén déng co gia toc
tang dan) luc Fq» ngugc chiéu chuyén déng, nguoc lai, khi
xe chuyén déng cham dan (vi du khi phanh xe) luc Fqp
cung chiéu chuyén déng. Gia tri luc quan tinh dugc xac
dinh theo céng thuc (1):

Fp =m.a (N) (1

Ngoai ra tdc dung lén vanh con cé ap suat khéng khi
bén trong 16p. Ap suat do khéng khi bén trong 18p tac
dung Ién vanh xe 6 té chia lam hai thanh phan: Thanh
phan th nhat tac dung lén bé méat vanh bao ngoai la ap
suat tinh theo tiéu chuan. Thanh phan tha hai tac dung
Ién g& chia vanh, thanh phan nay c6 gia tri dugc tinh theo
cong thuc (2):

F
Foro —@2—) (N @)
4.mr, 4r,

Trong do: Fs (N) la ap luc do khong khi nén bén trong
I6p tac dung lén mét g vanh 6 t6; P (Pa) la ap suat tinh
tiéu chudn cda 16p theo quy chudn; r, (m) 1a ban kinh
ngoai cla banh xe; r; (m) la ban kinh danh nghia cdia vanh
hgp kim.

Hinh 3. Ap suat khong khi tac dung Ién mét trong cdia vanh

Trong qua trinh xe chuyén déng, vanh xe con chiu
luc va dap tu mat duong hodc cac cac vat can. Tai trong
nay la dang tai trong déng c6 thé xudt phat tir cac yéu
t6 nhu mat dudng map mé, 6 té quay vong hay su xuat
hién cla cac vat can nhu dat, da, hoac cac vat liéu xay
dung khac trén dudng,...
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3. SU DUNG PHAN MEM ANSYS DE TiNH TOAN VA
KHAO SAT PO BEN VANH O TO
3.1. Xay dung mé hinh tinh toan dé bén vanh 6 té
bang phan mém ANSYS

M6 hinh hinh hoc clia vanh 6 t6 dugc xay dung trong
phan mém Catia dugc thé hién trong hinh 4.

Hinh 4. M6 hinh CAD trén phdm mém CATIA

Vat liéu hgp kim c6 tinh chat thé hién trong hang 1,
thong qua viéc chia lugi mo hinh hinh hoc dugc mé hinh
phan ti hiru han két cdu vanh 6 té nhu hinh 5 [4, 5].

¥
X
%y
e 0.200 (m)
— z

—
0050 0.150

0000

Hinh 5. M6 hinh phan t{t hitu han vanh 6 to

Bang 1. Tinh chét clia mot 56 loai vat liéu vanh hgp kim 6 to

Giatri |Giatri| Giatri | Gidtri
Tinh chat Ki | vatliéu | vat | vatliéu | vatliéu| Don
vatliéu hiéu| hgpkim | liéu | hgpkim | sgi vi
nhom | thép | magie | cachon
Modundanhdi | ¢ 150 | ogg | 45 | 200 | P
(theo phuong x)
Hesopoatxong | 1433 | g3 | 035 | 02
(ti € xy)
Gidi han bén udn
(Tensile 0c 280 250 193 3500 | MPa
YieldStrenghth)
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Gidi han bén kéo

(Tensile Ultimate | o 310 460 255 3400 | MPa
Strength)
3.2. Phuong an dat tai

Lua chon théng sé ky thuat ctia 6 té trong bai toan
nhu bang 2.
Bang 2. Thong 56 k§ thuat clia 6 to

Tén thong s6 Ky hiéu | Giatri | Donvi
Khdi lugng 0 to m 1200 kg
M6 men xoan I6n nhat cta ddng co 6 to Me 240 N.n
Ty s truyén lyc chinh io 4

Ty s6 truyén luc ¢ thay s6 1 i 3

Hiéu sudt truyén luc Ly 09

Ap suat 16p P 23.10° | N/m?
Ban kinh ngoai cta banh xe I 0,278 m
Ban kinh danh nghia cta vanh hgp kim I 0,2286 m

Khoi lugng 6 t6 m = 1200 (kg), gia téc trong trudng
g =9,81(m/s?), mdé mem ddéng co M. = 240 (N.m). Cac luc
dat 1én mé hinh tinh toan vanh banh xe trong phan mém
Ansys dugc thé hién trén hinh 6 véi cac gia tri nhu sau:

Gia st trong lugng xe bang nhau dugc phan bé 1én ca
bén banh, trong lugng tac dung lén mét banh xe la phan luc
thang ding clia mat dat va dugc tinh bang cong thiic (3):

F,=mg/4 =11772/4 = 2943 (N) 3)

D6 16n cia momen xoan tac dung lén vanh 6 t6 dugc
xac dinh bang céng thic:

M= M, ii, 1y =240.43.0,9=2592 (Nm) @)

Ap suat 18p, P = 2,3.105 (N/m?), F; tinh theo céng thic
(2) dugc:
F
F=-">—=( —rz).i

2 1
* o4 4r,

=(o,2782 - 0,22862). 230000

= 18074(Pa)

4.0,2285

Hinh 6. M6 phdng ddt luc [én vanh
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3.3. Giai bai toan

0,200 (m)
0050 0.150

Hinh 7. Phan bd ting suat vat liéu hop kim nhom

4172024 11.08

2.3276e7 Max
20887
1.810587
1551987
1293487
1.0348e7
77636
5177686
259216
66959 Min

X

0.200(m) <’
—

0100 z

Hinh 8. Phan bd ting suat vat liéu thép

14350 Min

*
0.200 Gm) <'
0100 z

Hinh 9. Phéan b6 ting sudt vat liéu hop kim magie

2.26567 Max
2014267
176287
1511487
1258987
1008567
7570986
5056666
2542366
28080 Min

X
<.
0100 &

Hinh 10. Phén bo ting sudt soi cachon
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Tién hanh giai bai toan trén phan mém Ansys cho tiing
loai vat liéu vanh banh xe nhu bang 1. Thu dugc két qua
nhu thé hién trén hinh 7-10.

Tu két qua mo6 phong cho thay, vi tri c6 bién dang I6n
nhat |a tai tdm vanh noi chiu tai trong truc ti€p tu trong
lugng xe va momen xoan cla ban truc tac dung Ién. Gia
tri ing suat sinh ra I6n nhat so vdi iing suat cho phép cla
tung loai vat liéu la:

Hop kim nhém : 23,30 (MPa) < 310 (MPa)
Thép : 23,27 (MPa) < 460 (MPa)
Hop kim magie :23,31 (MPa) < 255 (MPa)
Sgi cacbon : 22,65 (MPa) < 3400 (MPa)

Vi vay can cu theo diéu kién bén cla vanh thi vanh
thiét ké dat cac yéu cau ky thuat.
3.4. Xac dinh hé sé an toan cua vanh banh xe

Hé s an toan cho thdy tai trong lam viéc c6 thé dugc
tang Ién bao nhiéu, dé cac hién tugng nguy hiém xuat
hién trong cac chi tiét. Khi gia tri cta tai trong lam viéc trg
nén bang vai gia tri nguy hiém, gia tri ctia hé s6 an toan
la S = 1. Trong trudng hop nay, khong thé dam bao an
toan d6 bén vanh, diéu nay dan dén céac hién tugng nguy
hi€ém nhu nut, gay, vd,... TU cac gid tri Ging sudt o cda vanh
mo phong véi gia tri Ung suat cho phép [o] cla vat liéu
cau thanh [4], ta xac dinh hé s6 an toan cGia vanh déi véi
tung loai vat liéu nhu cong thuc (5):

g2 (5)

Hé s6 an toan clia vanh d6i véi cac loai vat liéu dugc
thé hién trong bang 3.

Béng 3. Hé sd an toan ctia vanh ddi véi cac vat liéu

e Ungsuit o Ungsuatcho | Héséan
Vat liéu , .

T (MPa) phép[e] (MPa) | toan$
Hgp kim nhom 23,30 280 12,02
Thép 23,27 250 10,74
Hop kim magie 23,31 193 8,28
Sgi Cacbon 22,65 3500 154,53

4, KET LUAN

Vanh 6 t6 la bo phan thuong xuyén chiu cac luc cohoc
nén rat dé bi bién dang. N6i dung bai bao trinh bay thiét
ké va tinh toan dé bén khi chiu tac dung ctia luc lén vanh
v3i cac vat liéu khac nhau. S& dung phan mém Catia dé
xay dung mé hinh hinh hoc va phan mém ANSYS dé tinh
toan bén, hé s an toan. Nghién ctiu da trinh bay phuong
phap tng dung phan mém Ansys dé tinh toan kiém
nghiém bén vanh 6 t6 & mét ché do tai trong clia vanh
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V@i cac loai vat liéu khac nhau. Két qua tinh toan xac dinh
dugc tng suat I6n nhat phan bé va hé sé anh toan cua
vanh vé&i Hop kim nhém la 23,30 (MPa), S = 12,02;
Thép: 23,27 (MPa), S = 10,74; Hgp kim magie: 23,31 (MPa),
S = 8,28; Sgi cacbon: 22,65 (MPa), S = 154,53. Cac gia tri
Ung suat nay déu nhé hon gia tri bén cho phép cta vat
liéu. Viéc danh gia dé bén va lua chon hé s6 an toan giup
cac nha thiét ké c6 thé lua chon dugc théng s6 két cau
phu hgp dap (ing tot cac yéu cau vé do bén, tudi tho, tinh
tham my va an toan ky thuat clia vanh banh xe.Théng qua
viéc nghién cliu c6 thé dung két qua nay dé téi uu hoa
hon vé kich thudc, vat liéu va hinh dang nan hoa ctia vanh
banh xe.
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