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Fig.1 Vibration and noise test of high-speed packaging

machine
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Fig. 3 Sound pressure level data of noise experiment

under uniform acceleration condition
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Fig.4 Sound pressure level data waterfall diagram

under uniform acceleration condition
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condition
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Fig. 6 Modeling and analysis flow of transmission system of

high-speed packaging machine
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Fig.9 Vibration response of support position of planetary

gear
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under uniform acceleration condition
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Acoustic contribution analysis and optimization of noise reduction
for transmission system of high-speed packaging machine

CHEN Zhe~wu'?, YUAN Jia-gian', CHEN Wen*, GUO Hai-bao’
(1.School of Mechanical Engineering, Hunan University of Science and Technology, Xiangtan 411201, China;
2.China Tobacco Machinery Technology Center Co., Ltd., Shanghai 201206, China;
3.Siemens Industrial Software (Beijing) Co., Ltd., Beijing 100102, China)

Abstract: The vibration and noise of mechanical structures caused by transmission system is one of the key problems that need to
be solved in the research of high-speed mechanical equipment. This study investigates the location and optimization of vibration and
noise reduction of a high speed packaging machine transmission system based on coupling vibration and noise experiment and simu-
lation analysis. The vibration and noise test device and the rigid-flexible coupling dynamic simulation model of the high-speed pack-
aging machine’s transfer mechanism and its transmission system is established. Based on the experimental data, the load identifica-
tion is carried out and the accuracy and reliability of the model is verified. Based on the model, combined with modal participation
factor and acoustic contribution analysis method, the modal frequency and plate area with large acoustic contribution of the high-
speed packaging machine transmission system are analyzed, which improves and optimizes the design of the transmission system.
The results show that modal contribution analysis and plate contribution analysis can locate the noise problem area quickly and accu-
rately to serve the optimization of the corresponding mechanical structure design. The vibration and noise performance of the opti-

mized high speed packaging machine drive system is improved significantly.
Key words: high-speed packaging machine ; transmission system ; acoustic contribution analysis;noise optimization
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