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Optimization of an Engine Mount System of Passenger Car using the Multi-domain FRF-
based Substructuring Method
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ABSTRACT

Analyzing acoustic-structural systems such as automobiles and aircraft, the FRF-based substructuring method is one
of the most powerful tools. In this paper, an optimization procedure for the engine mount system of passenger car has been
presented using the design sensitivity analysis based on the multi-domain FRF-based substructuring formulation. The
proposed method is applied to an optimization problem of the engine mount system, of which objective is to minimize the
interior sound over the concerned rpm range. The design variables selected are the stiffnesses of the engine mounts and
bushes. Plugging the gradient information calculated by the proposed method into nonlinear optimization software, we can
obtain the optimal stiffnesses of the engine mounts and bushings through design iterations. The optimized interior noise in
the passenger car shows that the proposed method is very useful in the realistic situation.
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Fig. 1 A Substructural System
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Fig. 2. An engine mount system of passenger car
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Fig. 3. Interior noise calculated by the multi-domain FBS
method
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Fig. 4. Design sensitivity results w.r.t. stiffness of each
mount and bushing in Z-direction
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Table 1. Sensitivity of the object function compared to
those of the FDM( f, =400.34)

DV Present FDM Ratio[ %]
12 1.995E-02 1.985E-02 | 100.00
27 -6.340E-03 -6.340E-03 | 100.00
3Z 9.637E-01 9.637E-01 100.01
47 2.244E~-02 2.244E-02 | 100.00
572 -8.450E-03 -8.540E-03 98.96
67 -2.786E-01 ~2.785E-01 100.04
77 9.806E-02 9.805E-02 | 100.01
8Z 1.301E-01 1.300E-01 100.01
97 1.843E-01 1.843E-01 | 100.00
10Z 1.732E-01 1.732E-01 100.00

-403-



—— Initial Desian
---- Optimized
Target Level

Sound Pressure Level(dB)

RPM

Fig. 5. The optimization result of the interior noise
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