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Abstract Complete novel software for MDPS for the simulation and analysis is proposed for steering engineers. The
software, MSAS, which can provide the functionality for MDPS Simulation, Analysis & Synthesis, is based on the
steering system model, vehicle model and control logic. As the suppliers provide the control logic as a black box,
this software is capable of using any type of black box logic or white box control logic that can be developed by
logic designers. In addition, this software will be synthesized with the suppliers’ s-function control logic and RMDPS
together.
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[Fig. 2] CMDPS Schematic
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[Fig. 3] CMDPS Simulation Comparison
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[Fig. 4] CMDPS Simulation Comparison
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MDPS Simulation, Analysis & Synthesis

1. Select MDPS Type  Mohis2009 CMDPS -

2. Select AHKMC Car Vehicle Open| C:\DESIGN2\Mobis2009_MD_Template.xs

Supplier File CADESIGN2\Wobis2009_MD_Template.xls

4. Select Steering System Input

3. Steering & Logic

Steering Wheel Torque -

3 Nm & 03 Hz

Target Time B Sec
5. Vehicle Speed 100 | Km/h
6. Motor Control Gain P: 0262 I 133

7. Load Data from Files ‘

[Fig. 5] MSAS Main Window
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MDPS-Simulation, Analysis & Synthesis

Ver 1.0, 2013
System Parameters List
No. Name Description Rows Cols
1 Vehicle Vehicle Parameters 2 1
2 Rackto Steer Rack Stroke to Tire Angles 20 1
3 Steering Steering_Parameters 19 1
4 Wotar Motor Parameters 9 1
5 Sensor Sensor Parameters 13 1
MDPS Logic Tuning F List
MNo. Name Description Rows Cols
1 Boost Curve Boost Curve 8 16
2 HFAC HFAC 17 11
3 Active Return Torque | Active Return Torque 10 7
4 Damping Damping 3 17
5 Tarque Damping Tgain | Torque Damping Tgain 3 16
3 Low Pass Fifter Low Pass Filter 2 15
7 Biquad Filter System Stability Filter 3 3

[Fig. 6] MSAS Car & Steering Paramenters File
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1. You Selected MDPS Type
2. Selected CAR C:\DESIGN2\

— 8. Logic Map Table [ Filter Plot Chec
Boost Control Map

—9. MDPS Control On-Off Switch
@ Assist @ Return @ Dampin

10. Open Run Simulation

11. MDPS Resuits Analysis
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Return Torque
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3. Selected Supplier C:\DESIGN Torque Demand

Assist Current
Return Current

Damping Current
Torque Damping Current
Inertia Current ==0
Current Demand

Motor Torque

Steering Wheel Torque
Steering Wheel Angle

Column Torgue

‘Show Simulation Output Plots

12.

Save Current Data

Show Comparison Plots

14.

Save 2nd Run Data

Torque Demand

il

.txt & .mat (Type & Enter)

SWAvs Tsw

13. Repeat Step 1~10 to compare with Another Simulation Run.

.txt & .mat (Type & Enter)

(a) Analysis GUI Screen

Demand TRQ (Nm)

time (sec)

(b) Result Analysis Graph

[Fig. 9] MSAS Analysis
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[Fig. 101 MSAS Basic Results Plot
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1. You Selected MDPS Type. Prof. Jang"s CMDPS
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[Fig. 12] Steering Gear Ratio Parameter Sensitivity
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