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Study on Concurrent Simulation Technique of
Matlab CMDPS and A CarSim Base Full Car Model
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'Dept. of Mechanical Engineering, Andong National University
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Abstract The Column type Motor Driven Power Steering(CMDPS) systems are generally equipped among
passenger vehicles ensuring better vehicle safety and fuel economy. In general to analyze systems and to
develop a controller a full vehicle model from CarSim developed by Mechanical Simulation Incorporation
interacting with MDPS control algorithm from Matlab Simulink was concurrently simulated. This paper describes
the development of concurrent simulation technique in detail for analyzing Matlab Simulink MDPS control
system with a dynamic vehicle system because the specific method has not been revealed in detail. The steering
wheel angle input was evaluated and well compared with proving ground experimental data. The comparisons
from concurrent simulation show an effective way to develop and validate the control algorithm.  This
concurrent simulation capability will be efficiently used for CMDPS performance evaluation and logic tuning as
well as for vehicle handling performance.
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[Fig. 1] Schematic Diagram of Column Type MDPS
Mechanism
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[Fig. 2] Matlab MDPS & ADAMS Car
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[Fig. 6] Rack Reaction Force Calculation Method

[Table 1] Target Vehicle Effective Steering Arm Length

rack(mm) =72 -40 -20 0 20| 40| 72

arm L(mm) -39 -19 -9 0 9 18 32
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[Fig. 10] Concurrent Simulation and Experimental Results
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Nomenclature

Tsw : Driver Input Torque(Nm)

AV, : Steering Wheel Angular Velocity(rad/s)
Tmot : Motor Torque(Nm)

Frk @ Rack Input Force(N)

Specification

Jsw @ Inertia of Steering Wheel, 0.0258 Kgm?
Bsw : Upper Column Damping, 0.12(Nm/rad)
FRyy : Upper Column Friction, 0.02Nm

Kiar : Torsion Bar Compliance, 135.8 Nm/rad
Jmot @ Motor Inertia, 0.0000919 Agm?

Bmot : Motor Damping, 0.001155 Nm/rad/s
FRuot : Motor Friction, 0.012 Nm

Eg : Gearbox Efficiency, 0.86

Ry : Gearbox Ratio, 20.5

Jeot : Lower Column Inertia, 0.00025 Kgm?®
Beot : Lower Column Damping, 0.13 Nm/rad/s
Ry : Radius of pinion, 0.007m

E;, : Efficiency at Rack pinion, 0.96

Jrk ¢ Rack Inertia, 2 Kg

Bk @ Rack Damping, 160 Ns/m

FR.x : Rack Friction, 133 N

Fire : Tire Spring Constant, 120000 N/m
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