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Abstract

A motion model of a high clearance four-wheel drive spray machine chassis of the work process was

established and a slip control based on fuzzy control system was realized through the relative slip rate as

control objectives.

Anti-skid controller was designed,

simulation had been carried out by Matlab/

Simulink and the anti-skid electro-hydraulic system test device was constructed. The simulated test results

showed that the four wheel drive high clearance spraying electro-hydraulic anti-skid control system worked

well, the control response time was 1. 85 s, and the control precision reached to as accurate as 97.3%.
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Fig.1 Analysis on single round force of

high clearance chassis
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Fig.2 Curve of adhesion coefficient and slip rate
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Fig.3  Curve between adhesion coefficient and

slip rate of dirt road
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Fig.4  Anti-skid hydraulic system schematic of

four-wheel drive chassis
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Tab.1 Fuzzy control rule table
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Fig. 6 Simulation model of fuzzy control
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Fig.7 Simulation model of anti-skid control system
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Fig.8 Curve between speed and excitation of

voltage proportional valve

R Dk Sk SMCM14 — 1B, B W i 1
%15 QVKZOR — TE — 10/65 20, Lt 461 i 12 18 1Y
Me) S5 FF T] 54 30 ms , d 2k A o 1, 15 3 W ) iA
P55 H A9 I O R S R N 8 s, BT LA
A B EAE 1V LUF I S f R R 4R
PERR AR BEAE 0.5 ~ 1 V X[ #E47iK
BT,

= HLBR U A IR S S ML S8k Jii it m =8 t,
BHaER R =782.5 mm,s, =0. 05, % A7 EL AR
EFIXT I FE R M & & 9 fras, ME el LI
SR RO AT AE 2 s S ik 20 300 22 ) B AR AH X
HEE

4 R

AR o B 0 8 K Sl 9 0 AR e B B M T
BRI RE B, 18] 10 FT7s o HEp— > 2 g ) LR
W R GE ., RSB SRR A IR L (51 3 e 42 i 7



16 P A IR A S 20104

L 12 g 52 A 4T 3 0 5 6 5 9 64,60

020 54 .48 r/min I AE X 5% 3R B I 8] A% fb 4 i 35O

Fors S SR PG D A 4 £ DX

o KSR, 5 RS 1 o S DA X o o 15
 oos| BTSRRI O I TR

T 6 7§ O

4wmi
KO X A ply FLth 28
Fig.9 Simulation curve of relative slip rate
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Fig. 10 Schematic of simulated test equipment
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Fig. 11  Speed control curves
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Fig. 12 Anti-skid control results under four different speeds
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Tab.2 Anti-skid control analysis under different speeds
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