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Application of FRF-Based Substructuring to Optimization of Interior Noise in Vehicle
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ABSTRACT

The hybrid CAE/CAT methods are widely applied to product development in various fields because this
method can predict the response of the whole system when a part of the system is changed. Especially, the
hybrid CAE/CAT method is very useful to predict the vehicle NVH characteristics after changing some parts of
the vehicle. Target parts can be established on the basis of test models and FE models of the prototype
constructed in the planning stage of car development. In this study, the topic was focused on the proper
test-based FBS application process to predict vehicle NVH characteristic. First, the test-based FBS method was
applied to vehicle substructure and car-body. And then the test-based model was replaced with FE model to
apply hybrid CAE/CAT method. The replaced FE model was modified through the optimization process. The
interior noise in vehicle during the drive was predicted with Modified FE moel, then the predicted results were

verified by experimenting with actual modified model.
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Fig. 1 FBS results (solid : measured, dashed @ Test
Based FBS solution, dotted : Hybrid FBS solution). (a)
+X direction excitation, (b) +Y direction excitation, {(c)
+Z direction excitation
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Fig. 3 Optimization noise in driving vehicle by
modifying the substructure, 3rd order(solid :
base, dotted : modified), (a) predicted, (b)
calculated, (c) measured
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