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Experimental study and numerical simulation on a dash system for noise
reduction of a sedan vehicle
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ABSTRACT

Low frequency noises (up to about 200 Hz) mainly occur due to particular modes, resulting in booming
noises, and in general the solutions may be found based on mode controls where conventional methods such
as FEM can be used. However, at higher frequencies between 0.3~ 1 kHz, as the number of modes rapidly
increase, radiation characteristics from structures, performances of damping sheets and sound packages
may be more crucial rather than particular modes, and consequently the conventional FEM may be less
practical in dealing with this kinds of structure-borne problems. In this context, so-called ‘mid-frequency
simulation model” based on FE-SEA hybrid method is studied and validated. Energy Transmission loss (i.e.
air borne noise) is also studied. A dash panel component is chosen for this study, which is an important path
that transfers both structure-borne and air borne energies into the cavity. Design modifications including
structural modifications, attachment of damping sheets and application of different sound packages are
taken into account and the corresponding noise characteristics are experimentally identified. It is found that
the dash member behaves as a noise path. The damping sheet or sound packages have similar influences on
both sound radiation and transmission loss. The comparison between experiments and simulations shows
that this model could be used to predict the tendency of noise improvement.
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Fig. 3 Left, sealing area along dash cross member and
reinforcement panel; right, removal of dash cross member
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Fig. 4 Upper, sound radiation difference (with respect to
baseline model) when dash cross member removed; lower, TL
difference (with respect to baseline model) when dash cross
member removed or sealed by tape
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Fig. 5 Damping sheet area on a dash panel (after removal of
dash cross member)
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Fig. 6 Sound radiation difference (with respect to baseline
model) based on experimental results (upper, when damping
sheets attached; lower, when sound package layers are
changed)
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Fig. 7 Left, a simulation model for sound radiation prediction
(FE-SEA model); right, a simulation model to calculate TL
(SEA model)
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Fig. 8 Experimental and simulation results (upper, sound
radiation (power); lower, transmission loss
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Fig. 9 Sound radiation difference (with respect to baseline
model) based on simulation results (upper, when damping
sheets attached; lower, when sound package layers are
changed)
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