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EFFECTS OF SOME FACTORS ON THE ROLLOVER PROPENSITY
OF A CARON A BANKED TURN
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TOM TAT

Bai bdo nay trinh bay cd s& xdy dyng md hinh khdo sdt 6n dinh ngang cda 6 t6 khi quay vong
déu trén dudng nghiéng ngang, c6 ké dén dnh hudng ciia cac phin ti trong hé théng treo va l8p. Md
hink dugc md phong bing phdn mém MATLAB-Simulink va két quit dugc dinh gid thong qua chi s6

lat ngang, vén 16c O t6 khi beit ddu xdy ra lat ngang.

Tit khéa: On dinh ngang; Lat ngang: Quay vong; Chi s6 14t 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 (i rollover propensity) of a car in steady state cornering
o3 a banked turn. The model is simulated in MATLAB-Simulink software and the results are evaluated

through the rollover index and the maximun velocity whick does not cause o rollover.

Keywords: Horizontal stability, Roliover, Cornering, Rollover Index.
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1. BAT VAN PE

O t6 1a mét trong nhitng phuong tién
giao thong phé bién trén thé gidi néi chung va
& Viét Nam néi rieng. Di kem vdi di€u d6 12 tai
nan giao thong cd lién quan dén b t6 ca vé s6
Iugng va miic 46 nghiém trong lubn & mc cao.
Nguyén nhén giy ra cdc vy tai nan giao thong c6
thé 1a: Ngusilai, tinh trang ky thudt ctia 6 t6 hodc
diéu kién moi truting. Trong s6 nguyén nhin do
tinh trang ky thuit 8 to thi nguyén nhin giy mat
8n dinh ngang chiém ty 18 kha 16n, thudng gay
héu qua nghiém trong vé tii sin v con ngudi.

Mt 8n dinh ngang c6 thé xay ra khi & 10
chuyén déng trén dudng g6 gé nghiéng ngang,
khi 8 % chuyén déng quay vong, chuyén lan
hoic trong trang thai ¢6 dao d9ng ngang 16n. Do
d6, 6n dinh ngang clia 6 t6 cin dugc nghién ciu
mot cach nghiém tic va ky ludng.

Céc cong trinh nghién clu trong va
ngoai nuide [2], [4] vé on dinh ngang héu hét coi
5 £6 13 mot vét rin tuyét d6i. bo qua dnh hudng
clia cac phén ti trong hé théng treo. Bai bao
iy trinh bay co s xay dung md hinh khéo sat
8n dinh ngang ciia & © kbi quay vong déutrén
dudng nghiéng ngang, ¢6 ké dén anh hudng cla
cac phin tii tronghé théng treo va dugc danh gia
thong qua chi s6 14t ngang, van tdc gidi han lat
ngang. Nghién ciiu thanh cdng viin d€ trén 1a co
s& tham khao khi phén tich, ddnh gid nguyén
nhin clia cic vy tai nan lién quan dén mét 6n
dinh ngang,ddng thti gép phén hoan thién két
cdu ting cudng 8n dinh ngang clia & 6.

2. CHI TIEU DANH GIA KHA NANG LAT
NGANG CUA O TO

Bai béo sé dé cap dén mot khia canh clia
sy mét 6n dinh ngang ca 6 t6 Ia hién tugng lat
ngang - mot trong nhiing nguyén nhan hang ddw
gay nén fai nan nguy hiém dén tinh mang con
ngudi va ton thét vé tai san [2]. Theo [3], sit dyung
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dai lugng R, - chi s8 1at ngang 1a mot dai Iugng
thay d6i theo thei gian, d€ danh gid khd néng li
ngang ciia 6 6. ke

Phuiang phép thudng dudc si dung dé
xhc dinh RI 14 cin ci vao I déng (theo phuong
thing diing) ciia banh xe bén tri R, va bén phii
R, theo thoi gian, tinh toangi# i cla 4 theo
cong thie (1).

i a
R +R,

Khi xe chuyén déng quay véng cd sy lic
ngang, gi4 tri luc déng & bénh xe & phia hung clia
Kkhiic cua sé ting 1én, ddng thoi gid tri lyc dong &
banh xe phia bung ciia kinic cua sé gidm di. Khi
goc lic ngang ciia phan treo - thin xe di Ién,
gié tri luc dong & bénh xe phia bung céa khic
cua bing khong din dén banh xe tich khoi mit
dudng, xe c6 xu hugng 1at ngang. Tai thoi difm
do, gid tri R, = +1. Khi céc banh xe van tiép xic
véi mit dudng, gid tricta R, trong khoang (- 1;1).

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

Nguyén nhan chinh gdy mét &n dinh
ngang ctia 6 16 khi quay vong 13 do &nh hudng
chia cac hic ngang. Chc lic nay ngoai thanh phin
chinh 14 luc ly tam con ¢6 cdc luc do gi6, dao
déng lac ngang. Tuy nhién, cac lic do gié Ta kha
bé. Mit khic, 8n dinh ngang 12 bai todn 16n va
phuic tap: Toa d¢ trong tim 6 16 luon thay ddi,
dictinh céc phan tit din hoi va giam chdn chahé
théng treo va 16p 1 phi tuyén, diéu kién dudng
6 tinh ngdu nhién...

3.1. Céc gia thiét

Trén ¢0 sd phan tich & trén, dé xdy dung
md hinh nghién ciu én dinh ngang cdn mdt s6
gia thiét, cu thé la: (Ve d6i tugng nghién cfw
Mé hinh dao déng trong mit phing ngang. di

3
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qua dudng tim tryc ciu sau ciia 6 t& hai cdu véi
hé théng treo phu thugc. Coi khung xe [z cling
tuyt d6i. Coi cac khéi lugng treo va khéng treo
14 khéi lugng tap trung trén mit phing ngang
dat tai céc trong tim T, va T, tuong dng. Bd qua
sy ddi trong tam ctia cic khéi lugng ké trén theo
phitong ngang. Dic tinh cdc phan t dan héi va
gidm chin la tuyén tinh. B6 qua sy bién dang
bén cha 16p. (i) O t6 & trang thai quay vong déu
vdi van téc doc khéng déi. Banh xe voi dudng
Tuon ti€p xtc diém. (iit) Vé diéu kién dudng: Mit
dudng déng nhét, bing phing, cling tuyét ddi, co
goc nghiéng ngang 1a p.

3.2. M6 hinh nghién citu 6n dinh ngang cta &
t6 khi quay vong

Tt gia thiét xdy dung mo hinh nhu trong
hinh 1 dé khéo sat.

PéE thuan lot cho qua trink tinh todn, bai
bao sit dung phuong phép téch riéng khéi lugng
treo vi khong treo. Khi d6 so d6 luc tic dyng
1én phén treo va khang treo dugc biéu dién nhu
hinh 2.

Trong d6, G;: Trong ligng khéi luong
khong treo; G,: Trong higng khdilugng treo; F
Phan Iy tai vi tri 16p bén trai (F, = R)); F : Phan
Lyc tai vi tri 16p bén phai (, = R); F,;: Lyclién
két hé thdng treo bén trdi; B ; Lyc lién két hé
théng treo bén phéi; P: Luc ngang tac dung 1én
khéi luong khéng treo; P Luc ngang tac dung
lén khéi ligng treo; J, 47, : Mé men qudn tinh
Kkhéi higng phén treo; J, 47, : M6 men quén tinh
khéi lugng phin khéng treo;m,.Z,: Lic quin

tinh tac dung1én phin treo; m,.Z, : lyc quén tinh
tic dung lén phin khong treo.

Hinh 1. M hinh khdo sdt 8n dinh ngang ctia 6 16 khi
quay vong

Hinh 2. So d6 luc tdc dung lén phin treo v phdn
khong treo: a) Phén treo; b) Phan khong treo

Ap dung nguyén ly D'Alembert, dit cic
lifc v4 mé men quén tinh vao co hé khao sdt, viét
phuong trinh <in bing luc, moé men dugc hé
phuong trinh thé hién m6 hinh todn khao sat 6n
dinh 4t ngang ciia o t6 khi quay vang (2).

nt, =~ Fy =, + £, smy, =0

=T, + Beosygosly, - B)+ (mg - Bsinyeinly, - ik, -
- (F,-F,}5,=0

~mg 4 F, b By -F =+ Fsmy, =0

—Ju, + Beosyhcos(y, — ) +(m g ~ Bsmy,)smiy, - )k, +
+{Fy )b~ (R -F,) =0

@)
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Khi tinh todn, c4c thinh phin chuyén
vi clia trong tém thén xe, trong tam ciu xe theo
phuong thang diing: z, 2, chl thay ddi trong
khoing x4c dinh v trong két cdu hé théng treo
¢6 chc viu han ch€ bién 46 dao dong va gidm cic
va dip ciing 4& tranh hu hang cho hé théng.

Pdi v6i chuyén dich caa phén khong
treo z;; Néu banh xe phia gén tim quay vong
thch khoi it dudng, tiic 1 z,>z,+f, thi ldy ban
ché z=z.+f,. Khi d6, néu vin t6c dich chuyén
cira cAu sau con c6 chiéu duong (hudng 1én trén)

(2 > 0) thildy han chéZ, =0,

P6i v6i chuyén dich cha phin treo
z,; Néu béph xe phia gin tim quay vong tach
Kkhoi mit duding hay z,>z,4f,+f, thi ldy han ché
zz:za+fl_+fp + néu lic nay vi tri ciia phdn treo con

ti€p tuc dich chuyén lén trén (£, > 0) thildy han

chéz, =0, Néu z,<q,z,,, (trudng hop cdu xe
cham vao vdu han ché hanh trinh) thi L&y han
ché 272,25 néu ldc ndy vi tri cha phén treo

0 Ty
con 1iép tuc dich chuyén xudng dudi (2, <0)thi
15y han chéz, =0.

Tt gia thiét, banh xe lutn bim duding thi
sy lat ngang 6 t0 bat d&u xdy ra khi banh xe bén
phia gin tim quay vong bi tich khdi mit dudng.
Khi d6 phn Iyc tit mét dudng tic dung 1én 16p &
phia tach banh biing 0. Gia sit 14t sang bén phai,
khi d6 chc gid tri B, trong hé phuong trinh (2)
s& bing 0.

Chi s6 14t ngang s& dugc xdc dinh theo
cong thitc (3).

g s =By i+ I +mgsing - Feosy . (3)
{mgcosf—Fing b + ) +{mgeos - Psing ) <)

Gidi h¢ phuong trinh (2) béng phuong phdp
$8, ting dung phin mém MATLAB - Simulink [1]
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¢ md phong 6 t6 chuyén dong quay vong déu
trén dudng, 1y chi s6 1ot ngang Ia co s& dé xét
kha niing 13t ngang cita & t0.

4 KET QUA NGHIEN CUU VA BAN LUAN

Két qua nghién cifu 1a cic 46 thi md
phong véi s6 ligu diu vao 12 b théng s6 clia &
6 TA3 - 66. Hinh 3 thé hién sy 4nh hudng clia
g6c nghiéng ngang mét dudng dén kha niing 14t
ngang cita 6 to khi quay vong 0 8¢ 46 36 km/h
v6i ban kinh quay vong nhd nhit. D6 thi hinh 4,
bifu dién quan h¢ giita bén kinh quay vong va
van téc 6 td khi bét ddu xiy ra 14t ngang (vAn t6c
giéi han 14t ngang) khi thay d6i gid tri cic phin
tit dan hdi, gidm chén.

Thay 48] géc nghldng ngang cda dwimg

2
\i\ /*««——»—mw

4

NI 613t ngang AU
e
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Thari gian {s]

Hinh 3. D8 thi bifu dién anh huidng cia gdc nghréng
ngang ctia duidng dén chi s6 gt ngang

Vi 16c i1 RSN I3LgaNg ELR 618 (1eny

18 El El 35
Bankaon auay vingclz 0t ol

Hinh 4. D6 thi quan hé gria vin toc gidi han 16t
ngang va bdn kinh quay vong
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Tt két qua thé hién trén hinh 3 6 thé nhan xét: Khi 6 t6 quay vong thi géc nghiéng ngang
cliz dudng cang 1dn, kha ning én dinh l4t ngang cang cao. Tuy nhién, kha néng trudt ngang cing
cang 16n. Néu goc nghiéng ngang qua lén cén o thé xy ra hién tdgng l4t tinh.

D3 thi hinh 4, dugc khao sit & che d6 gidi han 14t ngang cho thdy: V&i bin kinh quay vong
cing nhé, kha nang lat ngang ciia § t& cang cao ngay cd khi & vén téc thip. Do ciing ciia treo va 16p
cang nhé thi kha nang lat ngang cang cao,

5.KET LUAN

Bing cich xay diing mo hinh khio sat c6 ké dén tic d6ng cha cdc phin tif din héi, giam
chén, bing phuong ph dp tach 6 té thanh phén treo va khéng treo, it 46 13p he phuong trinh vi phan
tinh todn, trén co s¢ d6 mé phéng duge dé thi méi quan hé gilia cdc théng s6 két cdu cita hé thong
treo, 16p va géc nghiéng ngang mét dudng vdi tinh 6n dinh ngang clia 6 t6 khi quay vong. Két qua
nay khac biét so véi phuong phdp coi 6 t6 1a mot vat rin, c6 thé tham khio dé€ dinh gis nguyén nhin
tai ngn ciing nhit tham khio dé hoan thién két cdy, nang cao tinh 6n dinh ngang ctia o to.%*
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