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Abstract: Structural dynamic performance analysis based on frequency response and mo-
dal contribution amount was presented about the problem of vibration and noise of helicopter
main gearbox housing. The mode contributing most to the structural frequency response was
found based on structural vibration performance. A method of analyzing panel acoustic pow-
er contribution amount of helicopter gearbox housing was presented based on combination of
finite element method and indirect boundary element method. Acoustic radiation of the hous-
ing was simulated. The panel contributing most to the structural acoustic power under corre-
sponding frequency was found. The panel mentioned above was the optimization area; stiff-
eners were reasonably arranged on the panel according to the optimization output. Result
shows that, the maximum velocity frequency response has decreased 36 %, vibration of the
housing is attenuated, peak value of acoustic power level has decreased 5dB, and noise of the

housing is reduced, which provides a feasible method to reduce noise and vibration for heli-
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copter main gearbox housing.
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Fig. 1 Main gearbox housing analysis and optimization

of vibration and noise
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Fig. 2 Example of movement diagram of the main

gearbox with half input part
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1 148.0 6 247.9
2 148.9 7 269. 3
3 201. 7 8 311.0
4 205. 4 9 311.9
5 234.2 10 357. 4
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