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Steering Control Strategy of High-speed Hydrostatic Drive Tracked Vehicle
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Abstract

Steering control was the principal problem and technological challenge for hydrostatic drive tracked
vehicle. Considering steering safety and maximum system pressure limitation, the relative steering ratio
dependence of the speed was discussed based on the analysis of steering kinematics and dynamics.
A steering dynamic system model was developed by Simulink of Matlab, and steering control strategy for
tracked vehicle with hydrostatic drive was also designed. This steering control strategy can preferentially

achieve the driver’s expected steering radius exactly by reducing average vehicle speed in the case of not

exceeding the system pressure threshold and no sideslip.
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Fig. 1 Structure diagram of hydrostatic drive system
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Fig.2 Schematic diagram of the steering of tracked vehicle
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Fig.3  Control structure schematic of hydrostatic
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Fig.4 Steering simulation model for hydrostatic

drive system
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Fig.5 Relative steering ratio-speed curve limited

to system pressure
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Fig. 6 Relative steering ratio-speed curve

on the condition of no sideslip
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Fig.7 Complete vehicle steering system simulation model

including steering control strategy
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Tab.1 Simulation results in in-situ steering

B v,/ v,/ vy/
AL E T W p LB p
km-h ! km-h~'  km-h~!
TH1 0.5 0.573 12 0.85 6. 425
T8 2 0. 005 0. 05 11.6 -9.381 1.108
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Tab.2 Simulation results in small radius steering
NP AR v,/ v,/ vy/
HHEE p LB p
L0 km+h™"  km+h™'  km-h~!
T8 1 20 19.99 28 26.63 27.32
T2 10 9.99 25.37 22.95 24.16

simulation curves in small radius steering
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