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Identification of Connection Stiffnesses of Bolted Structures
Using a Substructural Sensitivity Analysis
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ABSTRACT

The identification of connection stiffnesses of bolted structures is presented using an FREF-based
substructural sensitivity analysis. The substructural design sensitivity formula is derived and plugged
into the optimization module of MATLAB, to identify connection stiffnesses of an air-conditioner
compressor of passenger car. The air-conditioner, composed of a compressor and a bracket, is
analyzed by using the FRF-based substructuraltFBS) method. To obtain the FRFs, an FE model is
generated 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 points and the system response.
By minimizing the ditference between a target FRFE and calculated one, the connection element
properties of the air-conditioner system are identified. It is shown that the proposed identification
method is effective for a real problem.
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