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Fig.4 Steering response curve at 90 km/h velocity
1 E T 90 km/h A B F X R R el 455

FALRETLCMAR A B MBEER A T - 0O R
i JiE P R #5 L

0 05 1 1.5 2

£1 #EE km h B BN E M EER

Tab.1 Perfermance index with ;tep response at 90 km/h

~ BN HER HUEHR
FrBRIA A 5 FWS 4WS 4WS
W g% 94156 -
2 % 36.938  12.8866
B prrad  -0.1183 0 0
f r/(rad-s”') 0.2669  0.1133  0.2666
fog: B/s 1.954 0 — —
Bl vs 22867  1.6668  1.889 8




R ]

MRS R A TR RS H, T 7 115

ME4FFEL TER, AEEBN T TR
Lo AR FWS KEES T —EMNBERD
G, EH -0. 118 3 rad, M LLHI R 4WS 5 H,
Pl AWS KEREMB PO, XX A ERHS
B 451 2 0B X iR AR S BB A B RS R AR BT IE R
T B A M (E R e AWS KERBA R
i B 3 7 i 7 St AR . X T AR A R B RS ARG T
FWS ¥, LhmIFH aWsS 5 11, 4] 4WS K Ed
TERTEEAF B TR, O ER 4WS HEMK T
FEH 4Ws RE B H, EidELBEY RN,
Tt 2, W e AR AWS WARH ik
HIEAE M THEBAREREMHE,H, EH 4WS
HA S FWS K EMHMW A (0.266 6 rad/s) |, ifi AR
P AWS R HEAAME (0. 113 3 rad/s) M%) F
FWS %4 TR AT L A% M 1, 8 H 4Ws
HEHRBREES TWS KEHEZARENRE
W) Jar o R, e TR B AR AR AL, B DR R 1) R
EH—F ML TER A RERE S S R
WA T FWS B4 G R A4k, ifif Lo 5 5 4WS
PRI TE R R g DR PR SRR, I E
s Liikic

MBS hE W EAGE R T A, Rl R
—# FWS B E.L MR A A e — 2B RN R
BIREIG EELE0.001 5 rad, T LA H 5 A,
b AWS RER MR A RSN N 0, EHH
R AWS REMBERA - HRSREG B &
et 3 foy AL o MR AHERSEER,
H_ FH4WS IWES &S FWS MERSHE -,
TP R aWS M ERSHEM A, XL RY
H, EHR TR T A S ER.

4 HWE

Wk f EAMT, WEIE FEREE TR F H, R

B ¥ A BT IR H RO HE R AR BT LU B TR E MW

W 0 RS0, T B TR 07 o R B BB AR R i R

TR, BRI R E 4ws

R e O R B R A T R L R R R R

CBYECMRAIEE,EET SN ESE
LB LM sk, HOREESIERRT

E A48 1 DU 2 9 1 9 R T R ST RT R R IR

ER-FHBEE. B, H, BEREH AWS KE

BEAFERNBRYREHE RETER LaR

e

x107?
14
12 A —— H.E WS
LHAY e L 4 WS
= Fy T A e T FWS
R
i
& ¢
Eoarp W
2 W\
o2l W
\*.
ok -,
—2 i ! | ! 1 1 ! | 1 1
0 05 1 1.5 2 25 3 35 4 45 3
0251 el s
-'g — W FE AW
= e | B T4 WS
g& ----- MR EAEWS
b
£
B
E:3
0 | | 1 1 | L

0 05 1 1.5 2 2{.5 13 3.‘5 4 43 ;
B[] ofs
M5 ZFi% 30 km/h £ 15805 g4 &

Fig.5 Steering response curve at 30 km/h velocity .
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H_ Control for Active Four-wheel Steering
Vehicle Based on Medel Track

DU Feng', WEI Lang', LI Yu - min®

(1. School of Antomobile, Chang’ an University, Xi’an 710064, China; 2. Department of Management Engineering, Zhengzhou
University, Zhengzhoun 450001, China)

Abstract: By using advanced H_ -optimization control theory, this paper presenis a new control strategy for
four-wheel steering (4WS) vehicle. Based on the H, model tracking technology, the controller for front and
rear wheel active steering is designed. Furthermore, the reference model that was tracked by 4WS vehicle is
also studied. Simulation and analysis are performed to verify designed controller in the end. The simulation re-
sults draw a theoretical conclusion that the designed controller can be applicable to the 4WS vehicle system.
This propc;;e“d‘;EEeme not only minimizes the side slip angle to zero, but also maintains the yaw rates in ac-
cordance with front-steering vehicle. Thus, it is beneficial to the active safety of vehicle.

Key words: four-wheel steering; H, track control;simulation and analysis ; maneuverability and stability
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Study on Viscosity - breaking of Inner Mongelia Oil - sand Bitumen to
~ Produce Fuel Oil

LIU Li - ping', SHEN Zhi — bing’, CAO Zu - bin®* , ZHU Xiang - qin’, QIU Hui - xian®, DU He - bing’

{ 1. Department of Geology, Northwest University, Xi’ an 710069, China; 2. Department of Petrochemical Technology, Liaoning
University of Petreleum and Chemical Technology, Fushun 113001 , Chinu; 3. Inner Mosgolia Bo — Yuan Engineering Corpora-
tion, Ordos 017000, China)

Abstract: Thermal visbreaking of inner Mongolia oil - sand bitumen was conducted at several temperatures for
different lengths of time in the laboratory. The viscosily of the thermally treated oil was reduced dramatically
with thermal treatment under the condition of adding 0.3% anti - coking agent, the oil ~ sand kinematic vis-
cosity (100°C ) is 138.25 mm” - s ' and the qualities of it ‘conform to 7# Chinese Standard for Fuel Oil, which
can directly be regarded as product. '

Key words; oil sand bitumen; visbreaking; viscosity; fuel oil



