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Vehicle Suspension Control Using an MR Damper of a Bouc-Wen Model
Obtained from Experimental Studies
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Abstract: This paper presents the modelling of an MR damper system through extensive experimental studies. The hysteresis of
the MR damper is modelled by using the improved Bouc-wen model. A test bed for experimental studies of measuring
parameters of the MR damper is designed and implemented. Based on the experimental data, the Bouc-Wen Model is modified
for the MR damper system. To check the modelling property, a vehicle suspension system is controlled using a PID controller

for the verification of the MR damper model.
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Fig. 1. Modified Bouc-Wen model.
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Fig. 2. MR damper performance tester.
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Fig. 3. Experimental results of MR damper.
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Table 1. Modelling error.

PHHAAUW) e(N) BHLAN)
0 153.1209 0.2434
0.6 167.7520 0.2667
1.0 172.9907 0.2750
1.2 515.1501 0.8190
3 RMS o3} 252.2534 0.4010
E 2 Rdug
Table 2. Model parameters.
A #* i *
Coq 1.02005 NV « s/cm o, 176.513 N/cm

Gy | 044804 N e s/em » V |

77.5304 Nfem » V

Coc | —31464 NV « sfom » V2|

—544.464 Nfem » V?

Coa | 39583 NV e sfem « V3 | oy

684.958 Nfem o V*

k; 20 N/em v 111.995 cm™ 2
C, 2439.25 N « s/em B 111.995 em™
Chp | 10714Nss/femV | A 12.843
Cio | —BUNes/em« V2| n 2

Ciy | 9465.5N ¢ s/em « V2 | n 190 sec”’
k —3 N/em z, 2em
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