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XAY DUNG MO HINH NGHIEN Cl’U PONG LU’C HOC QUAY VONG
CUA O TO HAI CAU KHI KE BEN TiNH BAT POI XU'NG DOC

MODEL BUILDING INVESTIGATING LATERAL DYNAMICS OF FOUR-WHEEL-CAR
WITH LONGITUDINAL ASYMMETRY TAKEN INTO ACCOUNT

KS. D6 Van T

Hoc vién Ky thuat Quan sy
TOM TAT

Khi 6 t6 bdt doi xiing dnh huidng rdt nhiéu t6i chdt lugng dong luc hoc ciia 6 t6. N6 cé thé gdy
ra ton hao cong sudt dong co, cdc banh xe mon khong déu, tham chi né con gay ra tai nan giao thong...
Trong bai bdo nay trinh bay cd sé ly thuyét, phuiong phdp xdy dung mé hinh va khdo sdt dong luic hoc
quay vong cua 6 t6 hai cdu khi ké dén tinh bdt doi xiing doc. Qua dé, danh gid dnh huéng ctia sy bdt

doi xiing doc dén dong luc hoc quay vong ctia 6 0.

T khoa: Dong luic hoc quay vong 6 t6; Do ciing ngang; Tdi trong.
ABSTRACT

When the car is asymmetrical, it dramatically affects the dynamic quality of the vehicle. It can
cause loss of engine power, uneven wheel wear, and even traffic accidents. In this article, the author
presents the theoretical basis, the model building method and investigates lateral dynamics of four-
wheel-car with longitudinal asymmetry. Thereby, the author evaluates the influence of the longitudinal

asymmetry on the lateral dynamics of the automobile.

Keywords: Lateral dynamics of cars; Horizontal stiffness, load.
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1. CO SO LY THUYET PONG LUC HOC
QUAY VONG O TO

Gia thiét xay dung mo hinh:

- B6 qua dao dong theo phuong thing
diing;

- Cdu trudc la cdu chu dong dan hudng,
cu sau la cau bi dong khong dan hudng;

- O t6 quay vong déu trén dudng biang
phang ndm ngang;

- M6 hinh dugc xay dung trén co s6
coi chuyén dong ctia 6 t6 la chuyén dong song
phéng;

- Khong ké dén cac chuyén dong lac ctia

0 to;

Khi dé, mé hinh khao sat dong luc hoc
quay vong ctia 6 t6 hai ciu khi ké dén tinh bat
déi xting doc, nhu sau:

.1,-_:. % }i'j 39

W

= -

Hinh 1. M6 hinh khdo sdt
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Phuong trinh can bang luic theo phuiong Cx:

F,=F,,.co80,—F, .sino,
F,=F,,.cos0,—F,_,.sind,

F,=F,
F:c4:wa4

(L.1)

- Phuong trinh cin bédng luc theo
phuong Cy:

F,=F,,.cos0,+F,.sing,
F,=F,,.co80,+F,.sind, (12
F,=F,, '
F,=F,,

- Phuong trinh can bing md men tai
trong tam C:

M, +M,+M;+M,+a(F, +F, )-b(F;+F,)-
o(F, +F,)+d(F, +F,)=0 (1.3)

Ap dung phuong trinh Newton-Euler
cho chuyén dong song phing ctia 6 t6 trong hé
toa do gan vai than xe. Ta c6, phuong trinh vi
phin mo6 ta chuyén dong quay vong cua 6 to
nhu sau:

v, = F R E E R (1.4)
, Db +F A+,
_E+F -

v, =
° m
M +M,+M;+M,+a(F, +F, )-b(F,+F,)-c(F, +F )+d(F, +F,)

@,
z Iz

D€ giai dugc hé phuong trinh (1.4), ta
cin xdc dinh gid tri goc léch bén o, phan luc
phap tuyén F .

- X4c dinh goc léch bén a.:

T hinh 3, ta xac dinh dugc moéi quan
hé gitia cac goc nhu sau:
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v v, +ar
a, = 6, —arctan (iJ =0,— arctan[ = J

Ve v, —cr
v v, +ar
2
a, = &, —arctan (L] =5, - arctan( - ]
v v_+dr
X2 X

Vi v, —br
o, =—arctan| — |=—arctan
v v.+dr

xr3
Vs v, —br
o, =—arctan| —— |= —arctan
Vi v, —cr

- Xé4c dinh phan lyc phdp tuyén F :

Sti dung phuong trinh can bang luc
theo phuong Oz va phuong trinh cdn bang mo
men trong mat phing doc va ngang 6 t0, ta xac
dinh dugc phan luc phap tuyén tai cac banh xe
dugc xac dinh theo cong thtic (1.6).

b.d h.d b.h W a.a
F,=—mg--=£ e ma, +—=m——"
Lw Lw = Lw Lw g
h,.c b.h K, a.a
Fzz=£ g ———ma, +—=ma, ——=m——=
Lw Lw Lw Lw g (1.6)
ac g.C a.hg hzg ar.ay ’
F,=—mg+ ma, + ma, + m—
Lw Lw Lw 7 Lw g
h,.d a.h W, a.a
Fz4=ﬂmg+ £ —ma,——Ema, ——Em—-
Lw Lw Lw 7 Lw g

- M6 hinh 15p:

Trong bai bao nay, tac gia sti dung cong
thiic thuc nghiém Magic Forluma [3] dé md
phong cac lyc tuong tac gitia banh xe va dudng.

2. MO HINH MO PHONG

Bai bao st dung phan mém Matlab
Simulink d€ xay dung chuong trinh mo phong
dong luc hoc quay vong ctia 6 t6 hai cau khi ké
dén tinh bat d6i xing doc.

E

——aFn Pl

- S-S Mz bz
Tyre modal (Mage: Formula)

LY |Ll_"' -
D“"‘}‘ .0 A Vohich Gynames
(Tiew) Stoering Angle

Duita_, Deta_Ofe.

Sde-Sip

T5ie-5ip Angles]

Hommal Forces.

Hinh 2. M6 hinh mé phong
3. KET QUA VA THAO LUAN
So sanh két qua khao sat DPLH quay

vong khi 6 to6 doéi xting va bat doi xting theo
chiéu doc.

Su tnay dol phan luc phap tuyen cau trucs theo thol glan

-

P 1o A 9 o e )
. . =

Thal gian (¥)

a) Cdu trudc
Su thay doi phan luc phap tuyen cau sau theo thoi gian

s
©

FPhan luc phap tuyen causau

]

Time (seconds)

b) Cdu sau
Hinh 3. Phdn luc phdp tuyén tai cdc banh xe
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Tt hinh 3, ta thay: Phan luc phap tuyén
tac dung lén cdc banh xe phia trong va phia
ngoai tam quay vong la khac nhau. Khi 6 t6
chua quay vong luc nay khong xuat phat tii mot
diém nhu trudng hgp xe d6i xting doc, ma léch
nhau mot gia tri phu thu¢c vao khoang cach ¢
va d. Bong thai, khi 6 t6 quay vong luc quan
tinh gay ra sy phén bo lai phan luc phap tuyén
tu duong tac dung 1én cac banh xe.

. . Moi qua he giua gia toc Ngang va goc quay banh xe dan huong
M.

.: ‘a

0.16

Gocquay banh xe dan huong(rad)
w

3 2 & 8 ©

>
-3

2 3 4 5 & 7 ] 8
Gis tocngeng & (ms2)

Hinh 4. Géc quay ctia banh xe dan hudng va gia toc
quay vong

Quy dao chuyen dong cua o o

Te

Trwe X

Hinh 5. Quy dao chuyén dong ciia 6 t6

Tt hinh 4, ta thdy: O giai doan dau, gia
toc ngang tang ti 1é véi géc quay cua banh xe
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dan hudng, gia t6c ngang l6n nhét khi 6 t6 déi
xting doclaa__ = 8,05 m/s’ gia téc ngang l6n
nhat khi khi 6 t6 bat doi xting doc la a_ =83
m/s®. Tuy nhién, tai viing giéi han cua gia toc,
du tang goc quay ctia banh xe dan hudng, gia
toc cling sé dén mot gia tri bao hoa. Khi do, 6 t6
sé quay vong v6i ban kinh khong d6i, duge mo
ta trén hinh 5.

- Xét moi quan hé ctia gia toc ngang véi
gbc quay ctia banh xe dan hudng khi 6 t6 quay
vong bén phai va quay vong bén trai.

Moi quan he gia toc ngang voi goc quay banh == dan huong

[=]
)

« B3 O & 8 &

ay - 500 - QT
@y - S0 - Qe

[=]

Gocquay banhxe dan huong(ad)

¥ B B

»

2 3 4 5 6 T 8 9

Ga oc ngang &, (mis2)

Hinh 6. Géc quay ctia banh xe dan hudng va gia toc

quay vong
- ngmqummwagn
120
100
~ SOf
g
H b -
13
0
= : . )
¢ 2 # 80 8 W 1D
TrucX
Hinh 7. Quy dao chuyén dong ciia 6 t6 khi QVT
va QVP
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Tu hinh 6, ta thay, khi 6 t6 bat déi xting
doc thuchién QVT, QVP & cung t6c dd quay vong
va cung goc quay ctia banh xe dan hudéng thi gia
toc quay vong c6 gid tri khac nhau. Gia téc ngang
16n nhatkhi QVPlaa__ =7,8 m/s’ gia téc ngang
l6n nhatkhi QVTlaa = 8,3 m/s>. Diéu do cho
thdy, ban kinh quay vong ciing khac nhau. Su
chénh léch ban kinh quay vong dugc thé hién
trén hinh 7. Néu 6 van t6c quay vong 16n, nguoi
lai sé cam nhan dugc su khac nhau vé gia tri cia
gia toc ngang.

4. KET LUAN

Bai bdo da trinh bay co s& ly thuyét,
phuong phap xay dung mo hinh va khao sat su
anh hudng cta tinh bat déi xing doc t6i dong
luc hoc quay vong ctia 6 t6 hai cau. Pong thaoi
da chi ra dugc khi 6 to bat doi xting doc sé anh

hudng truc tiép téi gia toc ngang cta 6 t6. Khi
quay vong & toc do cao thi su chénh léch sé
cang 16n, diéu nay anh hudng rat 16n dén dong
luc hoc quay vong ctia 6 t0.%¢
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