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Numerical Optimization and Experimental Study on the Rattle
of an Automobile Instrument Panel

ZHU Xianglin , XU Xiang , XIE Ran, ZHANG Hua , LI Wengi

( Automotive Engineering Institute, Guangzhou Automobile Group Co., Ltd.,
Guangzhou 511434, China)

Abstract : To identify the risk region of rattle of a SUV instrument panel during vehicle preliminary design stage, finite
element method is adopted to analyze the frequency response under typical road spectrum condition. The relative displace-
ment along a gap between two adjacent components is calculated applying the E-line method. Combined with DTS data, risk
areas are identified and risk rates are calculated. The cause of relative displacement is also summarized. Then, considering
engineering experience, design requirements and feasibility, an optimization scheme to control the rattle is proposed. The re-
sults of simulation show that the optimization scheme can effectively control the rattle. The full-vehicle four-poster S&R sub-

jective test is conducted under road spectrum condition and the (S&R) effectiveness of the E-line method is verified.
Key words : acoustics: instrument panel; squeak and rattle; E-line method; four-poster test
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