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Nghién clru xac dinh dd dan hoéi hwéng kinh cta 16p 6 t6
bang phwong phap phan tir hiru han
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TOM TAT: Bai bao trinh bay ndi dung nghién clru xac
dinh dé dan hdi huéng kinh cda clha 16p 6 t6 bang
phuwong phap phan t&r hiru han. S dung phan mém
mo6 phong s6 Ansys tinh toAn mirc dé bién dang cla
16p c6 ki hiéu 195/65R15 88H chiu cac mic ap suat
khac nhau & ché do tai trong tinh, tir dé xac dinh do
clrng cla I6p. K&t qua cho thay dd clrng cla 16p phu
thudc vao ap suat I6p. Phuong phap nay giup xac
dinh dwoc dac tinh lam viéc cla 16p, déng thoi gitp
giam thoi gian cong sic cling nhu chi phi trong qua
trinh thiét ké.

TU KHOA: Lép 6 t6, phan t&r hitu han, tinh toan bén,
do cirng 16p, phan mém Ansys.

ABSTRACT: This article presents a research on
determination of tire vertical stiffness of automobile
based on Finite Elements Method. The deformation
grade of 195/65R15 88H tire is determined using
ANSYS software under different pressure levels
at static load, to caculate the vertical stiffness of
automotive tires. The results show that the vertical
stiffness of the tire depends on the tire pressure.
This method helped to determine performance
characteristics tires and improved quality and
decreased time to design
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DATVANDE

L6p 6 t6 l1a mo6t thanh phan thiét yéu, ching dam
nhiém nhiéu chrc nang quan trong trong qua trinh van
hanh 6 td nhu: chiu tai trong, truyén lyc, tao d6 ém diu va
duy tri hwdng chuyén dong. D€ dap (ng yéu cau cla cac
tinh nang trén 16p dwoc yéu cau du clring dé chiu duoc tai
trong thang ditng hay cac thanh phan lyc cit tao ra gitta
I6p va mat dudng, déng thoi 16p xe cling can phai dd mém
dé hép thu dugc cac chan dong do bé mat dwong tac dong
Ién xe trong qua trinh chuyén déng tao dd ém diu [1]. Do
do6, dé thuc hién dwoc yéu cau trén 16p 6 t6 co6 cau tao phirc

tap bao gém nhiéu Iép cé chéat liéu khac nhau dugc lién
két lai thé hién trong Hinh 1.1.

Trong qua trinh nghién cru, sdn xuat va ché tao 16p xe
mot chang loai 16p dwoc thiét ké phattrién ra can dugc kiEém
tra dé xac dinh dac tinh cta 16p c6 phu hop véi yéu cau hay
khong [2], Cac hinh thirc kiém tra dwgc cac nha nghién ctu
va thiét ké phat trién dé do bién dang & cac trang thai tinh
va dong trong phong thi nghiém hodc trén hién tredng
thr nghiém. Tuy nhién, viéc kiém tra thir nghiém 16p mat
nhiéu thoi gian va céng strc. Vi sy phat trién cong nghé
tinh toan mé phong trén may tinh rat ngan qua trinh thiét
ké kiém tra I6p, cac phuong phéap tién tién da dwoc nghién
clu phat trién, trong dé phwong phap phan tich phan t
hitru han (FEA) chiém wu thé. Viéc nghién ciru sir dung céac
phan mém mo phéng dva trén nén tang FAE dugc strdung
rong rdi nhadm tao méi trudng mé phéng &o, gilip cac nha
nghién ctru kiém tra chat lwvgng, tdi Vu thdng so cua két
cau trwdc khi dua ra san xuét va th&r nghiém [3,4], Nghién
clru tinh toan xac dinh dé dan hoi hwdng kinh hay dd clirng
hwéng kinh bang phuong phap phan tir hivu han gitp céc
nha phat trién 16p xac dinh duoc dac tinh lam viéc cla 16p,
dong thoi gilp gidm thoi gian cdng stic cling nhw chi phi
trong qua trinh thiét ké.

Ré&nh I16p
1-<ip b6 Nylon

mét lung Bal nom-cao su

L&p bao vé cao
su tanh 16p

Hinh 1.1: cau tao 16p & t6

2. XAY DUNG MO HINH TINH TOAN LOP O TO

2.1. Co' sé phan tich phan tr httu han

Phan tich tinh ¢ng x& clla mét phan t trong ludi FEA
duoc xac dinh theo:

{pe} =[Ke]-{se} (]
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Trong do: {Fe} - Vector tai trong nut; [/d] - Ma tran do
cling clia phan tr va {&} - Vector chuyén vi clia phan te.
Céc lyc va chuyén vi doc 1ap nay dugc xac dinh dua trén hé
toa d6 Bé Cac va c6 cac thanh phan theo huwéng X y va z,
sao cho tai nat i, cac chuyén vi nat 1a u., V., W. va cac lvc dat
tai nuat la Fxi, Fyi va Fzi.

Cac phan tich tinh cling c6 thé duoc str dung dé mod
phong trong mién thoi gian, nhuwng trwéc hét phai dat
duoc trang thai can bang cla ciu tric bang phép lap trudc
khi cac bién s6 clia phan t&r cuc boé duoc tinh toan. Binh
luat thir hai cla Newton c6 thé duoc biéu dién duéi dang
ma tran nhu sau:

[M1.{&} + [K]{S} = {Fex} )

Trong d6: [A4] - Ma trén khoi luvong; {5¢} va [FJ lan luvot
la gia toc nat va vector ngoai luc. Trong phan tich tinh ciu
trdc cac budc tinh tang tlr budc n dén bwdc n+1. Phan tich
tinh cdu trdc 13p lai dé cong thirc (2) dwgce thda man nho
trang thai can bang cla ndi luc (bén trai) véi cac ngoai luc
(bén phai) l&:

[M1-{83n+1+[IK1L5n+1={F<<}B+I ©)

Phan tich theo thoi gian thuong dung phuong phap
sai phan hi*ru han dva trén gia toc trung binh, do dé gia téc
va chuyén vi nat c6 quan hé qua céng thirc:

H.,—2-1I8H18L, (4

At2 4
Bang céch thay thé céng thirc (4) vao cdng thiic (3),
cac chuyén vi c6 thé duoc xac dinh:

®)

Trong do: At - Bwéc nhay thoi gian. Cac chuyén vi &
buwéc n + | la mot ham clia cac chuyén vi va gia téc & buéc
nhay thoi gian trudc do.

2.2. Xay deng mé hinh tinh toan

Can clr vao cac chdng loai 16p dugc sadn xudt va st
dung dé 13p rap trén 6 to tai Viet Nam lva chon loai 16p
hoi cé ki hiéu 195/65R15 88H dé xay dwng mo hinh phan
t&r hitu han va tinh bén. L6p xe c6 thong sb kich thudc va
thong s6 ky thuat nhv Bang 2.1.

Bang 2.1. Cac thong s6C0'ban clia I6p xe

Thong sbé Ki hiéu Gia tri bPon vi
Buong kinh ngoai D 690 mm
DBudong kinh vanh danh nghia d 380 mm

Ap suét tiéu chuén p 320 kPa
Kh& nang chiu tai/ banh xe p 560 kg
Cap toc dd cua I16p H 260 km/h
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Hinh 2.2: M6 hinh tiép xUc gilra bé mét tang trong va lop

St dung phan mém Ansys dya trén nén tdng phuong
phap phan ttr hiru han dé xay ding mo hinh tinh toan clia
I6p. Chon phuong phép xay dweng md hinh hinh hoc nhw
trén Hinh 2.1, sau dé chia Iwdi dé tao m6 hinh phan t&r hitu
han. Do tinh d6i x(rng ctia md hinh 16p, md hinh hinh hoc
I6p xe dwoc xay dwng la mé hinh 1/8 va st dung céac diéu
kién bién d6i xirng dé giam thoi gian tinh toan nhu trong
Hinh 2.2.

Thuc hién xay deng mo hinh phan t& hiru han cho 16p
Iva chon ki€u phan t&r SOLID185. Phan tlr SOLID185 duogc
st dung dé tao mé hinh 3-D cho cac c4u trac ran. N6 duoc
xac dinh b&i 8 nat c6 ba bac tw do, tai méi nit gdbm cac
chuyén vi tinh tién va cac chuyén vi xoay theo cac hudng
truc X, y va z. Phan t&r SOLID185 dugc dinh nghia dé mé
phdng cho m6 hinh c6 céc tinh chéat vat liéu vé do déo, dd
dan hoi, d6 cirng ng suat, do vong I&n va kha nang bién
dang I&n. Bong thoi, né ciling c6 kha nang tao cong thirc
hén hop dé md phong cac bién dang cla vat liéu dan héi
gan nhu khong thé nén duwoc va vat liéu siéu dan hoi hoan
toan khoéng thé nén duoc.

Trang thai mat tang tréng dugc mé hinh héa & trang
thai cirng tuyét doi. Do vay, mat tang trong khong can phai
dwa thém céac thong sd khac nhuchi€u cao hay bé rong. Do
¢6 tinh chat ddi xing, vi vay chidng ta chi chon phan tich
mo hinh giéng nhu trong Hinh 2.2. D€ xay dwng diéu kién
tiép xuc gitra bé mét I6p 6 t6 va tang tréng cho bai toan
Iva chon phan tir TARGET 70 dé m6 hinh hda bé mét tang
tréng va str dung phan tlr CONTA174 dé md hinh hoa bé
mat 16p do tinh twong thich véi md hinh 3D thé hién nhw
trong Hinh 2.2.

Vat liéu 16p xe sir dung mé hinh cao su Mooney-Rivlin
[5] co tinh chat vat liéu thé hién trong Bang 2.2.

Bang 2.2. Tinh chat vat liéu m hinh cao su Mooney-Rivlin.

Tinh chat vat liéu Ki hiéu Gia tri bon
Vi
Mo6-dun dan hoi E 300 MPa
Hé sb poat-xdéng Vv 0,49967



H&ng s6 dac trrng cho mic nang CclO 0,293 MPa
lwvong bi€n dang

Hé&ng s6 dac trng cho mic nang Col 0,177 MPa
lwvong bi€n dang

Thuc hién viéc gan ki€u phan tir SOLID18, CONTAL174,
TARGET 70 va vat lieu cho mdé hinh hinh hoc, théng qua
viéc chia lvéi mé hinh xay dwng dwgc mo hinh phan t& hiru
han két cau 16p xe nhuw Hinh 2.3.

Ngoai ra, dé tang clng cho thanh phan I6p twong
duwong véi sy &nh hwdng cla cac I6p thanh phan ciu tao
I6p stt dung phan tlr Reinforcement cho phan thanh bén
va cho thanh phan bé mét ti€p xdc voi tang trong.

Hinh 2.3: M6 hinh phan tlrhttu han I16p xe va tang trong

Hinh 2.4: M6 hinh dat Iyc va diéu kién bién 1&n 16p xe

2.3. Phuong an dat tai

-Trong md hinh d&t vao toan bd bé mat trong clia I6p
mot gia tri 4p suat véi cac mirc ap suat lan lwot 1a: 17 PSI,
23PSI va 35 PSI.

- Khi xe day tai thi cé khoi lvgng 1a 1.730 (kg). Gia thiét
khdi lvgng tac dung 1én banh xe dwoc chia déu cho4 banh,
do d6 phan luc tai mdi banh xe khi xe & trang thai tinh 1a;
17300/4 = 4325 (N). Dat diéu kién tai l1a do dich chuyén cla
mat dat ddm bao tao ra phan lwc 4325 tai vang ti€p xuc
gitta banh xe v6i mit phang.

- Phan 16p ti€p xdc véi vanh banh xe dwoc cd dinh cac
bac tu do va dat di€u ddi xrng cho cac bé mat.

Mo hinh dat tai trong lén 16p xe dwgc thé hién & Hinh 2.4,

3. TINH TOAN BO BAN HOI HUONG KINH CUA LOP
oTo

Do clring hudng kinh clia 16p phu thudc vao gia tri &p
suét twong (ng cla 16p. Mdi mot gia tri 4p suét ta sé tinh
ra duvgc phan lyc tac dung lén vanh I6p va bién dang clia
16p 6 to.

K&t qua tinh toan m6 phoéng bién dang clia 16p 6 to:
Phan b6 bién dang va chuyén vi clia cac nit phan t&r & mic
4p sudt 17 PSI trén Hinh 3.1 va Hinh 3.2, & mc 4p suét 23
PSI trén Hinh 3.3 va Hinh 3.4, @ mrc 4p sudt 35 PSI trén Hinh
3.5va Hinh 3.6.
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PO clng theo phuvong huwédng kinh cla 16p duoc xac
dinh nhu cong thirc 6:
K=F/O (6)
Trong d6: K - B0 cirng huwéng kinh ctia 16p, N/m; F - Lyc
tac dung I1én 16p, N; & - Bién dang I6n nhét theo phuong
tac dung lwc, m.
D06 thi bién dién quan hé gita phan luc tac dung l1én
vanh 16p va bién dang cua I6p 0 t6 dwoc thé hién & Hinh 3.7.

1 - N — "%

Hinh 3.1: Bién dang & 4p suat 17 PSI

Hinh 3.2: Chuyén vi & ap sudt 17 PSI

Hinh 3.3: Bién dang &4p sudt 26 PSI

Hinh 3.4: Chuyén vi & ap suét 26 PSI
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Hinh 3.5: Bién dang & 4p suat 35 PSI

Hinh 3.6: Chuyén vi & ap suét 35 PSI
Can clr vao két qua tinh todn md phéng ta xac dinh
duoc cac gia tri do cling huéng kinh cltia 16p 6 td & cAc mirc
4p suat khac nhau nhu trong Bang 3.1.
Bang 3.7. Gia tri dd clng huéng kinh cla 16p

STT PSI PASCAL Phan Iwc(N) Bién dang (-mm) D@(;;'"n:? K
1 35 0,2413165 4325 11,77231 395823,0271
2 26 0,1792637 4325 17,27821 269689,3702
3 17 0,1172109 4325 28,23130 165056,1731

Hinh 3.7: D0 thi quan hé gifia bién dang va phan luc

4. KET LUAN

L6p 6 to la linh kién quan trong clia 6 t6 trong viéc
dam bao kha nang truyén luc, kha nang chiu tai, tao do ém
diu va duy tri hvéng chuyén dong. Danh gia dac tinh cla
I8p dugc dic biét quan tdm nhdm dam bao chét lugng,
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tinh ém diu va an toan cho 6 t6 khi tham gia giao thong.
Qua két qua tinh toan co6 thé thady méi quan hé gilra bién
dang va tai trong, dugc chi ra trong Bang 3.1 va Hinh 3.7 khi
I8p chiu mikc tai trong 43255 (N).DO ciing clia 16p giam khi
ap suét trong I6p giam dan tGi trang thai bién dang Ion, do
clirng 16p thap. Pay la nguyén nhan lam thay doi dang ké
hinh dang I16p va thay d6i mét s6 dac tinh lam viéc cla 6 td
hoac gay héng I6p trong qua trinh lam viéc.
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