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VNGHIEN ClJU ANH HLfdNG CUA MOT SO Y^U T 6 
D^N KHA NANG LAT NGANG CUA 6 TO KHI QUAY VONG 

EFFECTS OF SOME FACTORS ON THE ROLLOVER PROPENSITY 

OF A CAR ON A BANKED TURN 

TS. Nguyin Van Tra, ThS. Vu Manh Dflng 

Hpc vien Ky thuat Quan sU 

Bdi bdo ndy trinh bdy cd sd xdy dting md hinh khdo sat on dinh ngang cua dtd khi quay vdng 

deu tren dUdng nghieng ngang, cd ke den dnh hudng cita cdc phdn tit trong he thdng treo vd lop. Md 

binh dUdc md phdng bang phdn mem MATLAB-Simulink vd kit qud diictc ddnh gid thong qua chi so 

lat ngang van toe d td khi bdt ddu xdy ra lit ngang. 

Tit khoa: On dinh ngang; Lat ngang; Quay vdng; Chi s6 Idt ngang. 

ABSTRACT 

This article presents the establishment of a half car model in order to study the effects of tire, 

suspension's characteristics on horizontal stability (rollover propensity) of a car in steady state cornering 

on a banked turn. The model is simulated in MATLAB-Simulink software and the results are evaluated 

through the rollover Index and the maximum velocity which does not cause a rollover. 
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1. DAT VAN DE 

0 td la mot trong nhQng phUOng tien 
giao thdng phd biln trln the gidi ndi chung va 
d Viet Nam ndi rilng. Di kem vdi dilu dd la tai 
nan giao thdng cd liln quan din d td ca ve sd 
lUdng va mdc dp nghiem trpng ludn d mUc cao. 
Nguyen nhan gay ra cac vu tai nan giao thdng cd 
thi la; NgUdi lai, tinh trang ky thuat ciia d td hoac 
dilu kien mdi trUdng. Trong sd nguyen nhan do 
tinh trang ky thuat d td thi nguyen nhan gay mat 
dn dinh ngang chilm ty le kha ldn, thudng gay 
hau qua nghiem trpng vl tai san va con ngUdi. 

Mat dn dinh ngang cd thi xay ra khi d td 
chuyin ddng tren dudng gd gl nghieng ngang, 
Ichi d td chuyin ddng quay vdng, chuyen lan 
hoac trong trang thai cd dao ddng ngang ldn. Do 
dd, dn dinh ngang cua d td can dupe nghien cdu 
mdt each nghilm tuc va ky ludng. 

Cac cdng trinh nghiin cUu trong va 
ngoai nUdc [2], [4] ve dn dinh ngang hau hit coi 
d td la mdt vat ran tuylt ddi, bd qua anh hudng 
cua cac phan td trung he thdng treo. Bai bao 
nay trmh bay co sd xay dung md hinh khao sat 
dn dinh ngang cua d td khi quay vdng diutrin 
dudng nghiing ngang, cd kl din anh hudng cua 
cac phan tfl trough! thdng treo va duac danh gia 
thdng qua chi sd lat ngang, van tdc gidi han lat 
ngang. Nghien cflu thanh cdng van de trln la co 
sd tham khao khi phan tich, danh gia nguyen 
nhan cua cac vu tai nan lien quan din mat dn 
dinh ngang,d6ng thdi gdp phan hoan thien kit 
can tang cUdng dn dinh ngang cua d td. 

2. CHi TIEU DANH GIA KHA NANG LAT 
NGANG CUA OTO 

Bai bao se dl cap din mdt khia canh cua 
su mat dn dinh ngang cua d td la hiln tupng lat 
ngang - mpt trong nhiing nguyen nhan hang dau 
gay nln tai nan nguy hiem din tinh mang con 
ngudi va tdn that vital san [2].Theo [3],sfl dung 

dai lupng R, - chi sd lat ngang la mdt dai luang •: 
thay doi theo thdi gian, de danh gia kha nang lit ^ 
ngang cua d td. :.' f 

Phuang phap thudng dUac sfl dung de . 
xac dinh RI la can cd vao lUc ddng (theo phUdng i 
thing ddng) cua banh xe bin trai Rj va ben phM 
Rj, theo thdi gian, tmh toangia tri cua ĵ theo 
cdng thflc (1). 

RI=-
fl,+R, 

(1) 

Khi xe chuyin ddng quay vdng cd sU lac 
ngang, gia tri lUc ddng d banh xe d phia lung cua 
khuc cua se tang lin, ddng thdi gia tri lUc ddng d 
banh xe phia bung cua khuc cua se giam di. Khi 
gdc lac ngang cua phan treo - than xe du ldn, 
gia tri lUc ddng d banh xe phia bung cua khuc 
cua bang khdng din din banh xe tach khdi mat 
dudng, xe cd xu hudng lat ngang. Tai thdi dilm 
dd, gia tri Rj = +1. Khi cac banh xe vin tilp xuc 
vdi mat dUdng, gia tri cua R, trong khoang (-1;1). 

3. MO HINH NGHIEN C0U ON DINH 
NGANG CUA O TO 

Nguyin nhan chmh gay mat dn dinh 
ngang cua d td khi quay vdng la do anh hudng 
cua cac lUc ngang. Cic lUc nay ngoai thanh phan 
chmh la luc ly tam cdn cd cac lUc do gid, dao 
ddng lac ngang. Tuy nhien, cac lUc do gid la kha 
be. Mat khac, dn dinh ngang la bai toan ldn vi 
phflc tap: Toa dp trpng tam d td ludn thay ddi, 
dac tmh cac phan tfl din hdi vi giam chan cua he 
thdng treo vi Idp la phi tuyin, dieu kiln dudng 
cd tinh ngan nhiln... 

3.1. Cac gia thiet 

Tren co sd phan tich d trln, de xay dung 
md hinh nghiin cflu dn dinh ngang can mpt so 
gia thilt, cu thi la: (i)Ve ddi tupng nghien ciJu: 
Md hinh dao ddng trong mat phang ngang, di 
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qua dudng tam true cau sau cua d td hai cSu vdi 
he thdng treo phu thugc. Coi khung xe la cdng 
tuyet ddi. Coi cac khdi lUcfng treo va khdng treo 
la khoi luong tap trung tren mat phang ngang 
dat tai cac trong tam T^ va T^ tUcfng dng. Bd qua 
su ddi trpng tam cua cac khoi luong ke tren theo 
phucing ngang. Dac tinh cac phan td dan hoi va 
giim chan la tuyen tinh. Bd qua sU bien dang 
ben cua lop. (ii) O to d trang thai quay vdng deu 
vdi van tdc dgc khdng ddi. Banh xe vdi dUdng 
ludn tiep xuc di€m. (iii) Ve di6u kien dUdng: Mat 
dudng dong nhat, bang phang, cUng tuyet ddi, cd 
gdc nghieng ngang la (3. 

3.2. Mo hinh nghien ciiCu 6n dinh ngang cua 6 
to khi quay vdng 

Td gia thiet xay dUng md hinh nhU trong 
hinh 1 d^ khao sat. 

De thuan lgi cho qua trinh tinh toan, bai 
bao sd dimg phUdng phap tach rieng khoi lugng 
treo va khong treo. Khi do so do lUc tac dung 
len phan treo va khdng treo dugc bieu dien nhU 
hmh 2. 

Trong do, G :̂ Trpng lUpng khdi lugng 
khdng treo; G :̂ Trgng lUdng khdi lUgng treo; F,^: 
Phan luc tai vi tri Idp ben trai (Fj^= R,.); F p̂; Phan 
luc tai vi tri lop ben phai (F^p = Rp); ¥^.^: LUc hen 
ket he thong treo ben trai; F̂ pi LUc lien ket he 
thdng treo ben phai; P,: LUc ngang tac dung len 
khoi lugng khdng treo; P^: LUc ngang tac dung 

len khdi lUgng treo; J^.y/^: Md men quan tinh 

khdi lugng phan treo; J^ .y/^: Md men quan tinh 

khoi lugng phan khdng treo; m-^.z^: LUc quan 

tinh tac dung len phan treo; m, .z , : lUc quan tinh 

tac dung l^n phan khdng treo. 

Hinh 1. Mo hinh khdo sdt on dinh ngang cua 6 td khi 
quay vong 

Hinh 2. Sd dS liic tdc dung len phdn treo vd phdn 
khong treo: a) Phdn treo; b) Phdn khong treo 

Ap dung nguyen ly DAlembert, dat cac 
lUc va md men quan tinh vao co he khao sat, viet 
phuong trinh can bang lUc, md men dugc he 
phuong trinh the hien m6 hinh toan khao sat on 
dinh lat ngang cua d to khi quay vdng (2). 

-^ilj/, +/{cos7,^/os((C| - ^ ) + (mig-i^.smj'|)sm(^i -^)/iij -l-

(2) 
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-z3 

d l md phdng d td chuyin ddng quay vdng diu 

tren dUdng, ISy chi sd lit ngang la co sd d l xet 

kh i ning lit ngang cua d td. 

4. KET QUA NGHIEN ClJtJ VA B A N L U A N 

Kit qui nghiin cflu la cac dd thi md 
phdng vdi sd heu dau vio l i bp thdng sd cfla d 
td rA3 - 66. Hinh 3 the hien sU inh hUdng cua 
gdc nghieng ngang mat dUdng d in kha nang lat 
ngang cua d td khi quay vdng d tdc dp 36 km/h 
vdi ban kmh quay vdng nhd nhat Dd thi hinh 4, 
bilu dien quan he giUa ban kinh quay vdng ya 
van tdc d td khi bit diu xay ra lit ngang (van tdc 
gidi ban lat ngang) khi thay ddi gii tri cac phan 
tfl dan hdi, giim chan. 

Thay ail gftcnqhiftng ngang cda aif*nB 

Khi tinh toin, cac thinh phin chuyin 
vi cua trpng t im thin xe, trpng tam can xe theo 
phuang thing dflng: z , z, chi thay ddi trong 
khoang xic dinh vi trong kit can he thdng treo 
cd cac vau ban chi biln dp dao dpng v i giam cic 
va dap cdng de tr inh hU hdng cho he thdng. 

Ddi vdi chuyen dich cua phan khdng 
treo Z-. Nlu hinh xe phia gin t im quay vdng 
tich khdi mat dudng, tflc l i z,>z„-l-/̂  thi lay han 
chi z,=z„-^/^. Khi dd, nlu van tdc dich chuyin 
cua cau sau cdn cd chilu duong (hudng len tren) 

(z, >0 ) th i l ayhanch lZ | = 0 . 

Ddi vdi chuyin dich cua phan treo 
z,: Neu binh xe phia gan tam quay vdng tach 
klidi mat dudng hay Zj>z„+/^-t/j thi lay ban che 
z =z +/ -rf; n lu luc nay vi tri cua phin treo cdn 

tiep tuc dich chuyen len trln {ij > 0) thi liy ban 

ch l i i = 0 . Nlu z^<q^-z^ (trudng hpp cau xe 
cham vio vau ban chi hanh trinh) thi lay ban 
chi z^z^-z..^^, neu luc niy vi tri cua phan treo 

cdn tilp tuc dich chuyen xudng dudi ( i j < 0) thi 

liy ban chli2 = 0. 

TU gia thilt, banh xe ludn him dudng thi 
sU lit ngang d td hat dau xay ra khi binh xe bin 
phia gan tam quay vdng bi tich khdi mat dudng. 
Khi dd phin lUc tU mat dudng t ic dung len Idp d 
phia tich banh bang 0. Gia sfl lat sang ben phai, 
khi dd cac gii tri F^̂  trong he phuong trinh (2) 
se bang 0. 

Chi sd lit ngang se duac xac dinh theo 

cdng thflc (3). 

J,̂ ,+(»?;gsin̂ -f,CQŜ )̂/i,+Jî (̂ i+(ffltgsiii/i-/;cos?'|)/̂  (3) 

(iii,gcos/; - P,sinf,)(S| + 4,)+(>i!,gcoŝ  - ffm^ii, + *,) 

Giai he phuang trinh (2) bang phuang phip Hinh 4. Do thi quan hi gida van tdc gidi han lot 
sd, flng dung phin mim MATLAB - Sunulink [1] ngang vd bdn kinh quay vdng 

V 

Hinh 3. B6 thj bieu diin dnh hUdng cua goc nghieng 
ngang cua dudng den chi so lat ngang 

5, j^r^ c,.amine ,all*!** 
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cfla dudn. calc Mn th " ? .' '° * ' ' * ' " " * ^ ' ° *° W ™"g * i gdc nghiing ngang 
cin. ldn N e w . -' " '"« °" *" ' ' '*' "^'"S '=*"« " ° - ^"7 "hiln, kha nang trum ngang cung 
canglan.NeugocnghiengngangqualdncdncdthexayrahilntUpnglattinh. ' 
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