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structure-borne noise at mid-frequencies

FAST AT

A. Charpentiers -

0% G

Author nameJi Woo Yoo, Ki-Sang Chae, A. Charpentier and Jong Yun Lim

Key Words : mid-frequency(Z 5= 3+<), hybrid model(dlo] 2] = =), FE, SEA, NVH, modal density(Z.= =2

%), radiation efficiency("UAFE &)

ABSTRACT

Vehicle CAE models for NVH predictions are largely developed in two schemes. One is FE models
generally used for below 200 Hz problems such as booming noise, and the other is SEA models for high
frequencies of more than 1 kHz, representatively related to sound packages. HMC has tried to develop a
CAE model for 200-1000 Hz, so-called mid-frequency region, and this paper is one of the corresponding
results. The CAE model is developed based on an FE model, and then FE elements at some areas are
substituted with SEA elements to reduce DOFs. SEA panels are described by modal density, radiation
efficiency, stiffness and damping characteristics that are found from some numerical assessments. Sound
packages are modeled similarly as a conventional SEA model. The CAE model developed in this manner,
the hybrid model, was compared to experimental results. Predicted pressure and vibrational velocity
generally show a good agreement. The developed CAE model and related technology are successfully being

used in vehicle development process.
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Fig.1 Concept of FEM, SEA and mid-frequency method in
the frequency domain
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Fig.2 Point inertance at engine mount RH point (z- direction)
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Fig.5 FE and SEA models of rear door: (a) FE model; (b)
SEA model; (c) average response at door glass for the given
load
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Fig.7 Upper, experimental configuration of door trim to get
DLF; lower, DLFs identified by experiment
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hybrid model
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