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Identification of Connections of Vibration Systems Using
Substructural Sensitivity Analysis

Se-Young Seo, Do-Youn Kim, Chan-Mook Kim and Doo-Ho Lee

Key Words :  FRF-based Substucturing Method(Zd @ &34 §), Vibration System(3 FA] 2 ),

Design Sensitivity Analysis (1 2= 31 4).
Abstract

In this paper, the identification of connections for a vibration system has been presented using FRF-based
substructural sensitivity analysis. The substructural design sensitivity formula is derived and plugged into a
commercial optimization program, MATLAB, to identify connection stiffness of an air-conditioner system of
passenger car. The air-conditioner system, composed of a compressor and a bracket is analyzed by using
FRF-based substructural(FBS) method. To obtain the FRFs, FE model is built for the bracket, and the
impact hammer test is performed for the compressor. Obtained FRFs are combined to calculate the reaction
force at the connection point and the system response. Connection element properties are determined by
minimizing the difference between a target FRF and calculated one. It is shown that the proposed
identification method is effective even for a real problem.
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Table 1. Comparison of natural frequencies of the bracket
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