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Sweet Area Determination by Performance Sensitivity Analysis
for an Automotive Vehicle Suspension

Park Ho*, Hahn Chang-su’, Kim Byeong-woo’, Kim Dong-gyu™

— JI Abstract J

Using a quarter car model, an analytic method for performance estimation of a vehicle suspension system with respect
to frequency response, RMS response and preformance index is presented. From frequency response function, compromization
of response performance to the whole frequency range is verified and from RMS response and preformance index, sensitivity
of ride and handling characteristics are examined. Using a full car model, sweet area(stable ride area) are determined and
preformance sensitivity is estimated according to the change of feedback gains. In order to esimate the output sensitivity,
response curve is displayed using a 3-dimensional contour plot. Design data are suggested for optimal design parameter
esimation, which maximize the preformance of the given suspension system.

Key Words : Quarter Car Model(1/4X}} &4, Full Car Model( 3} 35 &), Suspension(F 713}2]), Frequency Response(F-5~8-5),
RMS Response(AH5-H 74 F 39), Performance Index(435 A1), Sweet Area(3H%521%4 &), Parameter Estimation
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Fig. 2 Frequency response of sprung mass acceleration to varying suspension parameters
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Fig. 3 Frequency response of suspension deflection to varying suspension parameters
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Fig. 4 Frequency response of tire deflection to varying suspension parameters
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Sweet Area : 0.2042[m’] S-CG=0.36 [m]
Total Area : 42000[m’] A1=0.33 A2=0.32 [m]
Ratio(Sa/Ta): 0.0486 B=0.2 [m]

Fig. 12 The sweet area of full car model before design

modification
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Sweet Area : 0.3859[m’] S-CG=04 [m]
Total Area : 4.2000[m’] A1=0.45 A2=0.46 [m]
Ratio(Sa/Ta): 0.0919 B=0.27 [m]

Fig. 13 The sweet area of full car model after design

modification
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Fig. 14 Comparison of the acceleration at the optimal ride location before and after design modification
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