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A Study On Vehicle Interior Noise Reduction Applying FRF Based Substructuring
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ABSTRACT

The Substructure Synthesis means the technology to predict the dynamic properties of an assembly from the properties of
its components, or to predict the effect of a modification on a structure. The FRF Based Substructuring method is a kind of the
Substructure Synthesis and very useful to predict the efficiency of the product in the early stage of development. Especially, the
Hybrid FBS method is very useful to predict the vehicle NVH characteristics after modifying some components of the vehicle.
Target components can be established on the basis of test models and FE models of the prototype constructed in the early stage
of development. In this study, the Hybrid FBS method was applied to vehicle subframe and car-body in order to reduce vehicle

interior noise induced by engine exciting force.
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Fig.1 Applying FBS to passenger vehicle
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Fig.2 Natural frequency of Subframe Test model and
FE model
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Fig.3 FBS results (solid : reference, dashed : Test FBS

result, dotted : Hybrid FBS result). (a) +X direction, (b)

+Y direction, (c) +Z direction
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Fig.4 Predicted vehicle interior noise induced by front
engine roll mount excitation force, 3 order
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Fig.5 Subframe Structure
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Figure 6. Vehicle interior noise reduction by modifying
front subframe
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