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Fig. 1 Flow chart for improved structure
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Fig. 3  One third octave of total noise radiation power
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Fig. 4 BEM and distribution of panel for gearbox
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Fig. 5 Panel acoustics power contribution for one

third octave
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Tab. 2 Coefficients for panel contribution with

different frequencies

T.(1 000 Hz)/ T.(1 600 Hz)/ T.(5000 Hz)/

THI y Y y T/ %
1 1.15 0.62 7.32 4.51
2 0.01 0.09 5.20 2.31
3 —0.01 0.02 1.50 0. 69
4 0.01 —0.07 8.80 3.87
5 0.04 0.02 9.68 5.02
6 89. 30 36. 10 13. 30 30. 20
7 4.72 58. 90 18. 60 31.20
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Fig. 6 Old and improved structural models
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Tab. 3 Comparison between old and improved structural models

A Fiit /kg f KA /Hz W /dB W /dB Tes/ % Ta/%  FgFE/dB
AR 42. 326 1 600 79.8 79.5 30. 2 31.2 84.3
B R TR 42. 328 2 000 76.1 75.8 39. 4 36.9 80. 2
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Investigation on gearbox noise radiation control
based on panel acoustic power contribution analysis

LI Hong-kun®, GUO Yi-jie, DING Jian, ZHOU Shuai, GUO Cheng

( School of Mechanical Engineering, Dalian University of Technology, Dalian 116024, China )

Abstract: Panel acoustic power contribution analysis is put forward according to panel acoustic
contribution analysis methodology investigation. According to gearbox noise radiation, finite element
method and boundary element method are used to construct gearbox calculation model. According to
the partition regions of gearbox, panel acoustic power contribution can be obtained by every panel
calculation. Then, main contribution regions of the power and peak frequency are found according to
calculation results. Improvement design and analysis are carried out based on acoustic power analysis
for gearbox. It can be concluded that this method is helpful for gearbox noise control investigation and

realization.

Key words: gearbox; noise reduction; panel acoustic contribution analysis; panel acoustic power

contribution analysis



