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Abstract : In this paper, an electro hydraulic power steering system based on electro hydrostatic actuator (EHA) is

proposed. A detailed steering model for the proposed electro hydraulic power steering system including mechanical

and hydraulic subsystems is established. A conventional electro hydraulic power steering system is also modeled to

evaluate the performance of the proposed power steering system such as responsiveness, assist force, command

tracking and steering feel by computer simulation. From the computer simulation results, it is found that the

proposed power steering system based on EHA has desirable performance.
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Table 1 Specification for the EHA prototype

conventional | EHPS based

specification EHPS on EHA
Maximum pressure 100 kgf/cm2 100 kgf/cm2
Maximum flow rate 20 LPM 20 LPM

Maximum angular
velocity of electric motor

2,000 rpm 2,000 rpm

Table 2. Values of main parameter

notation description [unit] value
ky Steering column stiffhess [Nm/rad] 1987.36
ky Torsion bar stiffness [Nm/rad] 100
A, Pressure area of piston [m’] 1.194x10”
M, Total mass of the rack and piston [kg] 5
R Pinion radius [mm] 12.33
@ Sprial rack profile angle [rad] 0.349
K, | Viscous damping of steering system [Nms/rad] 30
C,, |Bquivalent stiffness of steering system [Nm/rad]| 10,000
1, Morent of inertia of front tread [kgmi] 04
D Moment arm length of kingpin [m] 0.15
K, Front tread comering stiffness [N/rad] 100,000
G, Internal leakage coefficient [m’/s/Pa] 6.5x10™"
C.,p External leakage coefficient [m’/s/Pa] 6.5x10™
B, Effective bulk modulus [MPa] 17410’
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