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Sound Radiation of Long Flat-Plate Excited

by Multi- Location
Student : Hao-shiang Wei Advisor : Dr. Tai-Yan Kam

Department of Mechanical Engineering

National Chiao Tung University

ABSTRACT

This thesis aims to investigate the effects of exciting location on the sound
radiation behavior of long flat-panel loudspeakers. In response to the current
trend of flat electronic products, the speakers need to be long and narrow. When
the speaker becomes narrow, the small width of the radiating plate will limit the
size of the conventional circular transducer. The sound pressure level (SPL) of
the speaker will become low and a major SPL dip in the mid frequency range
may be incurred. In this thesis, the contents are divided into two parts. In the
first part, a track-shape exciter is designed. The air-gap magnetic flux densities
for different dimensions of transducer components are determined to find the
optimal exciter design. Next, establish the magnetic flux database to provide a
fast magnetic flux estimation method to reduce the large amount of computer
time. The second part is about the use of the track-shape transducer to excite
plates with different aspect ratios. The optimum transducer parameters for
obtaining maximum SPL or minimum major dip in mid frequency range are
determined. A number of loudspeakers are fabricated and tested to verify the
proposed design procedure. Finally, a set of design guidelines for improving the

SPL curves of different long rectangular flat speakers is proposed.
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Sound Radiation of Long Flat-Plate Excited

by Multi- Location
Student : Hao-shiang Wei Advisor : Dr. Tai-Yan Kam

Department of Mechanical Engineering

National Chiao Tung University

ABSTRACT

This thesis aims to investigate the effects of exciting location on the sound
radiation behavior of long flat-panel loudspeakers. In response to the current
trend of flat electronic products, the speakers need to be long and narrow. When
the speaker becomes narrow, the small width of the radiating plate will limit the
size of the conventional circular transducer. The sound pressure level (SPL) of
the speaker will become low and a major SPL dip in the mid frequency range
may be incurred. In this thesis, the contents are divided into two parts. In the
first part, a track-shape exciter is designed. The air-gap magnetic flux densities
for different dimensions of transducer components are determined to find the
optimal exciter design. Next, establish the magnetic flux database to provide a
fast magnetic flux estimation method to reduce the large amount of computer
time. The second part is about the use of the track-shape transducer to excite
plates with different aspect ratios. The optimum transducer parameters for
obtaining maximum SPL or minimum major dip in mid frequency range are
determined. A number of loudspeakers are fabricated and tested to verify the
proposed design procedure. Finally, a set of design guidelines for improving the

SPL curves of different long rectangular flat speakers is proposed.
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