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Abstract

Researches on the FRF-based substructuring method have been mainly focused on vibratory response
analysis. Present study is concerned about the application of the method to the dynamic stress analysis of a
compressor mounting bracket in a passenger car. This is performed by using reaction forces that can be
obtained by the FRF-based substructuring method. The air-conditioner system, composed of a compressor, a
bracket and a test jig, is analyzed by using the FRF-based substructuring method. The experimental and
numerical FRFs are combined to calculate the system responses and reaction forces at the connection point.
The dynamic reaction forces plugged into the bracket FE model to compute the compute the stresses of the
bracket. Dynamic stresses by the present method are compared with those from FE model. The comparison
shows possibility of practical usage of the method for the real problem.
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Fig. 2 Flowchart for dynamic stress analysis
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Table 1. Comparison of natural frequencies of the bracket

Method | Modal test FEM

Mode [Hz] [Hz] Error (%]
Ist 2,825 2,806 0.67
2nd 3,461 3414 1.37
3rd 5,404 5,528 2.18
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Fig. 4 Comparison of FRFs of the bracket between
modal test and FE analysis
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