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Fig. 1 the steady — state steering vehicle model

K1 s R A A e 1 s sh ), [ vp F,
HEFTOC AL B OABE TS, F I F TS AR
2 1] 7 B 7, o, F o, 43 S0 AR IS R G Y
Wi 1,6 T HTREHE A, wy ey 23 501 D R4 A5 B4
AT BEmEAT S Bl P S u, RE L € R
TRE 4% 38R ] ) O 8 6 A2 R A0 T

u,cosé =u,cosf = u,cosa, =u (9)

b u RGN L b R e 1) b 2 AR
SR, 2 IR SH Ty, i Sr 3 ) Oy
wre

F,cosp—F cos6-F, =0 (10)

Fcosél, = F,l, =0 (11)

2 G A0 2 [ A 7 B ) Lo B T o

u? tana, +tan(8 — a,

F.= MT cos,[(g ) (12)

et A B O 7 S 0 i R 2
WHACALL &, & =M B O R g R T
B2V I 3l w2 WA K E SRR R S LIS P
M) 7 4R P R K K IR 22 4 R 0 4 /D SR




170 B %5

2011 445 9 %

k=, (2) A1) KPR

BRI S EON 2M = 1818, 2kg, 1, =
1.463m, 1, = 1. 585m, 2k, = 62618N/rad B 1092.
3N/(°),2k, =110185N/rad B 1922. IN/(°).

AR MR R BE &y by B0 N/rad B, B
(2) AR E T R K AY(E N

K =0.002355rad - s°/m’

TS5 R UG W RE &y ke, B BALZIRC N/ () I,
1 (2) 2 AR E P K K AY(E -

K=0.135(°) - s*/m’

ST WL EIR PR, SR Z [ 2 (5) 4 E
BIRER. FIHMRIER]J IZ AR A L R

FRE MR B 0,/8 BITHR SR XL
AR BA . BCE BUE L u =20m/s BT 4855 4R 6 =
10(°) (BRI 8 =0. 1744rad) , 76 Fi 48 %% £ 23 3 P il
IR RARL FLARIE 1+ Ke® & — B0 B R,
H1 (8) AR SR A o, BIER

w, =0.589rad/s (8f w, =33.78(°)/s)

HY (1) N E AL w,/8 THEAF R A B 3
ik RN

w,/86=3.378(rad/s) /rad

IR TR w,/8 BIAS R AT IR R

w,/8=3.378((°)/s)/(°)

T BT w,/8 B AL REI AR B LR
s MR O (rad/s ) /rad 5 ((°)/s)/(°) HY 5
DAL b I A f51) B 358 A AT A R B e R, L
FIER M AR/ UARTE R 1 i 3h 2207 B p SR i
ZERVIFZ AL u =20m/s .6 = 10(°) I HTHE T
ViS5 8 Ji] o 2l (0 % [ 2 AR 2 N

R~ =33.96(m)
w

I, A0 EiR TR A R w,/8 =3. 378 Ay
B R s 7RI /s CRERERD ), DUAR XY AR 1] (AN A
FE I A AR R =33, 96m [ [5 J&] I AF 45 5] JE 479
b, 2 1) 5 A IR B A B P A 5 SO S A D e
3. 378 H BT REM, dR AT ICIE 2 1.

AR, A48 R 25 R w,/6 =3. 378 By AL
Wi (rad/s) /rad B ((°)/s)/(°), WIAH 4 T 5%
] AR REOIRE e £, B4 4 3. 378 rad/s 119 [1]
AR SR Y T e R R A S R
PR 3. 378(°) /s W Il A R X S T RE Y, R
AATAT A 22 1) R R 2 B4 o T 2% ,/8

BN REFIAR B Ry s~ TR F R (rad/s) /
rad 5 ((°)/s)/(°).

4 #ig

(1) DAAA B A ) TG 5 A JE i, X093 42 5%
T B A e 1 2 508 M PR K B S 5 i kAT
TR, R BTCIE R G MR NI FE £, Jk, 0 EAAL
WU N/rad i3 N/ (°) R 1 BRI K B AN
s /m* AR rad/ (m/s*) 55(°) /g, T %40 ) 2
rad « §*/m”> 8(°) + ¢*/m’.

(2) T VAR A 1o et 28 i 7 1) 428 £ 38 I
SRR T RE G 25 R AT 7R 5w 1Y
A m/s hBR LA m RO T, ik 4R

0 O I B2 ey ey BUART BAASE 0 E 22 ik B A7 45 AR
JIE Ku® (Y BAA7 A rad , e e 2408 1 + Ku® 25
B

(3) M REE AT o, BYRIB, 2 IRATHE 5
8 LUIREE (rad) 8B ((°)) FHALHIATE, AT LA
FFBNLA rad/s B (°) /s Ry B i) P FPTH B 45 21 5 T
X TR A 42 A B 4 w0,/0, MR A BT )
PR SRR B &, LA (rad/s ) /vad B ((°)/s)/
(°) RHfr, A 8UE 2 AR Y. 535 R4
GB3100 -93 ZHLE, 4 & LB 1 A B A
MRS w,/8 MR ASRE AR sk R R s~ I R
A.

& % X W
AR PUETRIE. AR HUBRT L R AR 2002 (Yu 7

S. Automobile theory. Beijing; China Machine Press, 2002
(in Chinese) )

2 2R IR AE R IRE MR SR E e AR
AW AR, 3 B A8 BHY ,2005,22(6) 1147 ~ 150 Gao
J C, Zhang Z H, et al. A generalized model for vehicle
steering state rtesponse of control stability performance.
Journal of Highway and Transportation Research and Devel-
opment, 2005,22(6) :147 ~150(in Chinese) )

3 BEM, AR, RIR A RS B 1 2 e b A
AU AP . Bl 2 S 24, 2010,8(2) < 188 ~
192(Yang C M, Gao J C, Zhang Z H. Dynamics of auto-
mobile steady steering and discrimination of steady steering
characteristics. Journal of Dynamics and Conirol, 2010,8
(2):188 ~192(in Chinese) )



%2 1 PR B A R ARG M A 25 1O 2 R 7 5 e 4 171

4 Dave Crolla, Wy FL. ZE#3h J12% F Hoks . 05T A RACE tional Standard. GB3101 ~ 93. Quantities and units-general
Bt , 2004 (Crolla D A, Yu F. Vehicle dynamics and principles (in Chinese) )
control. Beijing: China Communications Press, 2004 (in 6 14 A RALFI[E FE ZAruE. GB3100-93. [ b7 B il 4
Chinese) ) J Jfl. (‘The People’ s Republic of China National Standard.
5 A N RILHIE [ ZR AR . GB3101-93. 45 56 it | SV Al GB3100-93. SI units and recommendations for the use of
F5E- 19— JEL 3. (The People’ s Republic of China Na- their multiples and of certain other units (in Chinese) )

UNIT AND DIMENSION OF STEADY-STATE RESPONSE PARAMETER
ABOUT VEHICLE HANDLING STABILITY

Gao Jucheng' Zhang Zhaohe' Yang Changming’
(1. School of Automotive Engineering, Harbin Institute of Technology at Weihai, Weihai 264209, China)
(2. Military Academy of Automotive Management, Bengbu 233011, China)

Abstract In the description of vehicle handling stability, there are some confusion about the units of stability
factors. Because the angle parameter has unit but it is no-dimension, the units and dimensions of some parame-
ters, such as stability factor and steady-state yaw velocity gain, were all analyzed in the case of using two units to

describe the tire cornering stiffness.
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