55 36 55 2 ) R AR AT R Vol. 36 No. 2
2015 43 /1 RESEARCH OF AGRICULTURAL MODERNIZATION Mar., 2015

DOI 10.13872/j.1000-0275.2015.0011

AF5IK, B, Mgt FREERE, SO, HRILERIE BTG 10 RSB O L A BUEHIIE, 2015, 36(2): 315-320.
Diao X Y, Lu Z X, Mei S K, Gong J H, Zhong W ]J. Co-simulation on hydraulic steer -by —wire system of tractor[J]. Research of Agricultural
Modernization, 2015, 36(2): 315-320.

MR ZE R ER R R ERERE R
AFAEHE L, REE HXE

(R UMLK T 2R B R AL AR b 2 48 B 0 S0 28, V0 R AT 210031)

BEEAERIIRNERA A RELTH RS, A AR EHTIERAFHENRNARET ENM
TR, AT RSB EEREETWAR, AR AR AXE N EERERE W R RNES TR S
ah b E ERE G REEA, T AMESim R4 F &R LB E R REA, LR EFEA ;A Simulink 25 2 3L E
# %, 7% PID B H] PID % #L PID #945 # B4 A, 3 Visual C* 6.0 LI H: 1 @I, TR T 30tk o 1 B8y 4% f o
BL B A B BB 6 1 B, DL RCE B RIALZR 2 15 kv/h, 7 1 A3 A 180°, £ 3h b o 9 B By AR 4R AR 2 v B L BTG U
T £ 70 BL A o AR JE PID 4541 7T LAFKAE 0.272 s W B R o B2 B 3] | 1.182°8Y SR 1% 2 3% M9 A% 48 A 3
U] SL A B B ,0.85 °fs B FT Ul A v AR AS B, #48 T ¥ M PID 5 M PID, B & 05 B BR85S I8, M
F 0% PID 42 4 B T 4 3% R % v R 587 LUK AT 32 48 B 45 ] R o
KGRI L HUE B 5 AR B 42 0 Bk K6 05 7 AMESim/Simulink
HESY%5:5219.032.3 SCERFRIRED : A SCEHR S :1000-0275(2015)02-0315-06
Co-simulation on hydraulic steer—by—wire system of tractor
DIAO Xiu-yong, LU Zhi—xiong, MEI Shi—kun, GONG Jia—hui, ZHONG Wen-jun
(College of Engineering, Nanjing Agricultural University / Key Laboratory of Intelligent Agricultural Equipment in
Jiangsu Province, Nanjing, Jiangsu 210031, China)
Abstract: Along with the intelligence and automation improving in agricultural machinery, the application of
steering-by-wire technology in agricultural vehicles such as tractors has received concerns and researches. In order to
guide the study of hydraulic steering-by-wire of tractor and to shorten the development cycle, a co-simulation model was
built based on the analysis of hydraulic steering-by-wire system control algorithm and structure. The hydraulic system
and full vehicle model were built on AMESim software platform. Meantime, PID, fuzzy PID and fuzzy immune PID
control modeling were constructed by using Simulink software. While Visual C* 6.0 was chosen to realize interface
communication, the angle response and angle following co-simulation were completed with angle transmission ratio 1; as
well as the co-simulation of yawing angular velocity response and centroid side-slip angle response under the speed of 15
km/h, the steering wheel Angle 180°, angle transmission ratio 9. The experimental results show that step response time
achieves 0.272 s with fuzzy immune PID control, following error of 1.182°, 3% overshoot amount of the yawing angular
velocity response, and 0.85° /s steady-state value of centroid side-slip angle response, they both prevail over the
performance of common PID and fuzzy PID. In conclusion, co-simulation maintains a strong reference value, and an
ideal control effect is able to achieve while fuzzy immune PID control are applied into hydraulic steering-by-wire system.
Key words: hydraulic steering; steer-by-wire; control strategy; co-simulation; AMESim/Simulink
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Fig. 1 The structure diagram of HSBW system
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Fig. 2 The model of HSBW system
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Table 1 The parameters of the tractor

E4is e
# i (kg) 3260
JE O (mm) 763
JEL 2T /2 (mm) 1022/1284
i/ JE 58 (mm) 1730/1650
i/ JE e s 11.2-28/13.6-38
PRI ] (km/h) 2.19-32.83

1.3 EHIE AR

L)% KL PID F il 8

R PID 5 i Sk SR oo g ek | S AT

SEA TR PR AR A R S 2 AR B T
S oy P RITGE o R TR T i o A O e R I 2
PID #Eifil g8 RAFISEE , T CHlUR R M i 74
RF—HHESh T PID H a3 e HAR M KB, EFxf
AR SCHFFE IR S5 W2 1) R GE B AT 65 #0 1  H AR
P, K EHL PID A (P A, RS e BRI PID
Pl RFSHE AR PID 2500 (18 3) S A s
&5 00 h 7 B SR/, RS S 0T
RS AL EL AR . 3ok T v YA I e L
H L SR Hl R R, RERE ST 4502
5055 I 4 i R R s L L R, T R R
AT AN EARAS HAR It e, DASEIU G 46
PR F sl

PIDEHI /A s B iR

fflz bt r

B3 HSBW R EH PID {ZHIIER
Fig. 3 The control block diagram of PID for HSBW system
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Fig. 5 The control block diagram of Fuzzy immune PID for HSBW system
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