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ABSTRACT

Recently, various acoustic artifacts that contains speaker have been produced such as cellular phone. Speaker consists of
diaphragm generating sound and coil vibrating diaphragm. Generally, good speaker means that it has a wide frequency range, high
output power rate to input power and flat sound pressure level in specified frequency range. Acoustic characteristic was estimated
through the experiment and computer simulation, or sound power was controlled with acoustic sensitivity in a natural frequency
range for last decade. However, the flatness of sound pressure level has not been considered to enhance the sound quality of a speaker.
In this study, a method for speaker design is proposed for a good acoustic characteristic, which is flatness of SPL(sound pressure
level) and wideness between the first and second natural frequency. SYSNOISE is used for acoustic analysis and ANSYS is used for
harmonic response analysis and modal analysis. Optimization for acoustic characteristics of a speaker diaphragm is performed using
ModelCenter. All analyses are done within a frequency domain. And we confirm that the experimental and computational simulations

have similar trend.

v = poison ratio
E= modulus of elasticity
= sound pressure level
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(b) Diaphragm 2
Fig. 2 Shapes of speaker diaphragms
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(c) Fourth mode
Fig. 3 Mode shapes of the diaphragm
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Fig. 6 Sound pressure levels of diaphragm 1 and 2
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Fig. 8 Result of acoustic analysis

Table 1 Design variables of diaphragm

AR | lower | initial | upper

R1 0.027 0.03 0.033

R2 0.016 | 0.043 0.07

R3 0.006 0.01 0.014
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Table 2 Optimization for acoustic characteristic

initial optimum
average 84.47 825
Standard deviation 53 4.5
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