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Abstract: In this paper, we analyze the characteristic test results of an MR damper for a cruise bus, and we model the
nonlinear hysteretic characteristics of the damper using arctangent and polynomial functions. We establish an
experimental model of the MR damper according to the input current, and we set the model parameters using the

MATLAB Optimization Toolbox. The model is verified via a computer simulation of a full-car model.
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Table 1 Specifications of MTS tester for MR damper

Actuator Rod Diameter 80 mm (3.15in.)
Test Space, Actuator Face to Load Cell

850.25 max. 1560 mm
min. 160 mm
850.50 max. 1540 mm

min. 132 mm
Frame Dynamic Load Rating 88 m

Hydrostatic Bearing Yes

Actuator Stroke 250 mm (10 in.)
Heavy Duty Anti-Rotate Yes

Safety Low Flow Yes
Accumulator 19 Liter

Pressure and Return

Fig. 1 Characteristics test of MR damper
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Fig. 2 Force vs Displacement at 1.56m/s
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f(t) = atan™!(B-v) + YL, C-v™! n:6 (1)
o = Magnification factor

B = Rotation factor

C; = Polynomial coefficient

v = Velocity
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Table 2 Parameters in case of 0Ampere

v condition v>0 v<0
o 28.9286 45.2435
B 22643.0 251.8113
C, 45.3033 11.9553
C, 103.0692 -139.0387
Cs 162.0750 211.7642
(A -27.8150 267.1359
Cs 1186.40 1234.5
Ce -357.8048 | 410.8735

Table 3 Parameters in case of | Ampere

v condition v>0 v<o0
a 1111.9 1240.6
B 9.4827 11.3939
Cy -73.1354 -132.2525
C, 106.7985 32.1852
Cs 617.1566 831.7171
Cy -28.2312 -189.5718
Cs 115.7200 -211.4202
Ce -365.0900 548.2753

Table 4 Parameters in case of 3Ampere

v condition v>0 v<O0
A 1887.9 1948.0
B 8.0756 8.8866
(o -37.7448 -85.1583
C, -94.6525 64.8999
Cs 314.8245 524.6519
Cy 517.5485 -280.4135
Cs 443.3161 133.0349
Ce -591.0597 595.8569
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Fig. 10 Lateral acceleration of chassis frame
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