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Vibration Analysis of Micro Speaker Diaphragm
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ABSTRACT

This study uses a characteristic function to explain correlations between the objective function and design variables.
Analysis of means and table of orthogonal array were carried out. The change of shape of diaphragm, thickness of
diaphragm and voice coil weight based on the table of orthogonal array is made. Therefore this study carried to decide
shape of diaphragm, voice coil weight and thickness of diaphragm for minimizing 1st natural frequency and maximizing 2nd
natural frequency of ‘diaphragm using design of experiments and characteristic function with constraints. we showed
improved design factors that minimized Ist natural frequency and maximized 2nd natural frequency of diaphragm.
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Fig. 1 Finite element model of initial diaphragm

Table 1 Mechanical property of PEN

Material
. PEN

Ttem list

Density(kg/m’) 1,360

Elastic Modulus(GPa) 7.46

Poisson's Ratio 0.3
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Fig. 2 Factors of micro épeaker diaphragm
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Table 2 Factor and level
Level
i 1 2 3
Factor
hy 0.48 0.5 0.52
h 0.23 0.25 0.27
hs 0.38 0.4 0.42
hy 0.28 0.3 0.32
hs 0.43 0.45 . 047
hs 0.23 0.25 0.27
] 1.8 20 22
i 3.2 34 3.6
Is 4.4 4.6 4.8
N 5.6 5.8 6.0
Cw 0.011 0.0132 0.0154
4 0.017 0.019 0.021
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Table 4 Natural frequency of initial model

F
reduency Natural frequency(Hz)
Mode

1 1085.9
4410.6

() 2nd mode shape

(a) 1st mode shape
Fig.3 mode shape of micro speaker diaphragm
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Fig. 4 Mustration of factor effect for the characteristic
function
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