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Improving Acoustical Performances of Miniature Loudspeaker Systems With a Laser Vibrometer
ZHONG Xuan, WU Qun-li, LI Xiao—dong
(Institute of Acoustics, Chinese Academy of Sciences, Beijing 100191, China)
[Abstract]  The sound quality of miniature loudspeaker systems is often affected by the vibration of the
loudspeaker enclosures.  The poor design of the enclosures could cause the irregularity in frequency responses and
directivity patterns.  The current study is to investigate the relationship between the sound radiation and enclosure
vibration by using a laser vibrometer. The first few vibration modes of the enclosure panel are measured and
analyzed for their radiation characteristics.  In addition, the modifications are made to the model by adding sound
absorbing and  damping materials.  The vibration patterns on the panel and the sound  pressure responses  are
measured for the dilference between the original and modified models. 1t is found that the first three  “odd—odd”
numbered modes have a significant nl'guli\'n effects on the fl‘t?([umll'_\' response: of the syslems. However, these
modes could be effectively suppressed by adding sound-absorbing and high—damping materials to the enclosure,
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