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Acoustic Analysis for Loudspeaker

with Finite Element Method
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=~ Abstract

Loudspeakers play an important role in our life. People listen to the
music, watch movies, or make a phone call to somebody, we always need
loudspeakers. Thus, the development of high quality loudspeakers is

necessary.

In order to analysis the characteristic of loudspeakers, there is three

parts of study in this article, as shown below:

1. The materials of diaphragm: Comparison of sensitivity between

composites and glass fiber.

2. The effect of low frequency response by changing the geometry of

surround, voice coil, and magnetic motor.
3. Performance of magnetic shorting ring at high frequency.

In order to increase studying efficiency, we simulated with the
commercial finite element analysis software - COMSOL Multiphysics to

analyze the acoustic performance of loudspeaker.

Keyword : Loudspeaker, diaphragm, voice coil, magnetic motor,

shorting ring, acoustic, surround, finite element analysis.
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Materials of Construction

Cone Material
Surround Material
Voice Coil Wire Material
Voice Coil Former

Basket / Frame Material

Fiberglass
Rubber
CCA
Aluminum

Cast Aluminum

Product Specifications

Nominal Diameter
Power Handling (RMS)
Power Handling (max)
Impedance

Frequency Response
Sensitivity

Voice Coil Diameter

6-1/2"

50 Watts

100 Watts

6 ohms

50 to 4,000 Hz
87.92 dB 2.83V/1m
3

Basket / Frame Material

Magnet Material

Cast Aluminum

Ferrite

Sensitivity

Voice Coil Diameter

Magnet Material Ferrite
Product Specifications
Materials of Construction Nominal Diameter 6-1/2"
Cone Material Poly Composite Power Handling (RMS) 50 Watts
Surround Material Rubber Power Handling (max) 100 Watts
Voice Coil Wire Material CCA Impedance 6 ohms
Voice Coil Former Aluminum Frequency Response 60 to 5,000 Hz

88.8 dB 2.83V/1m
3n
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