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ABSTRACT

Sensitivity analysis and structural modification technique are used to reduce the interior noise of

a passenger car. The sensitivity analysis for the noise level at the rear seat shows that the

stiffness change at the front lower member and the rear roof rail are sensitive, Using the
structural modification method, we verified that the reinforcements at those members decrease the
noise transfer function from the body to the rear seat. The combined application of the sensitivity
analysis and structural modification method can decrease the noise level effectively.
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Table 1 Summary of sensitivity analysis

Frequency sensitivity
Part 55.56 Hz | 60.11 Hz | 62,02 Hz
mode mode mode
Front upper AV v A
Front middle v AV A
Front lower - A A
Rear roof rail A v -
Rear seat noise sensitivity
Part 5556 Hz | 60.11 Hz | 62.02 Hz
mode mode mode
Front upper AV v AV
Front middle AV v v
Front lower \4 A4 v
Rear roof rail v \% v
A Increase: V: Decrease

AV Partially increase/decrease
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Fig. 3 Section of Rear Roof Rail

Table 2 Equivalent beam model for reinforcement

Properties Reinforce 1 Reinforce 2
Area[mm’] 233 87.4
Iyy [mm‘] 106000 78600
Izz [mm*] 340000 73500
Iyz [mm*] 119 52500
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