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ABSTRACT

Recently, with the increasing demand to improve the ride comfort of passengers,

studies on the

MagnetorheologicalMR) dampers that improve the ride comfort have been increased significantly.

Among these studies, study on the MR damper with additional flow path is being focused due to its

good ride comfort and driving performance. However, there are no studies related to sensitivity anal-

ysis and fuzzy control. Particularly, to determine the design parameters of passenger vehicle, sensi-

tivity analysis is required. Therefore, in this study, to evaluate the driving performance according to

various driving conditions, fuzzy rule and design direction are discussed. After constructing the dy-

namic control system using MATLAB and Simulink, the effectiveness of the proposed sensitivity

analysis and fuzzy control is verified.
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Table 1 C-hatchback parameter

Parameter Value
Sprung mass M 1270 kg
Unsprung mass mf, mr 35.5kg
Spring stiffness &f, fr 28 500 N/m
Damping coefficient ¢ 1850 Ns/m
Damper response time 7 ms
Tire radius r 0.335m
Tire stiffness ktf, ktr 268 000 N/m
CG to front wheel 1.02m
CG to rear wheel 19m
Vehicle tread 1.7m
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if stroke > Sv

then €put = Input
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then Eput = Amp* Eput
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Fig.2 Error of performances according to damping
coefficient
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Table 3 Performance evaluation according to Amp

Storke condition 0.5%.5 Sv 2* Sy Amp 10 % 20 % 50 % 90 %
Wacc -6.1% -12.2% -18 % Wacc -122% | -11.1% | -73% -1.4%
TD -1.6% -2.8% -3.3% TD -2.8% 3% 2.8% -0.7%
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Fig.3 Error of performances according to stroke
condition
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Fig. 4 Error of performances according to Amp. value
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