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A Study on Performance Improvement of Diaphgram
for Micro Speaker using Table of Orthogonal Array

D. K. Hong(KERI), B. C. Woo(KERI) and C. W. Ahn(Mech. Eng. Dept., Dong-A Univ.)

ABSTRACT

On this study, we improved diaphgram for micro speaker performance using Taguchi method in discrete design
space. The design of diaphgram has an effect on performance of micro speaker such as. thickness of diaphgram,
shape of diaphgram, ctc. Therefore this study carried to decide shape of diaphgram and thickness of diaphgram for
minimizing 2nd natural frequency of diaphgram using Taguchi method. we showed improved design factors that
minimized 2nd natural frequency of diaphgram. Also. 2nd natural frequency of diaphgram for micro speaker is
reduced up to 37 percent maintaining twist mode shape. From the results of ANOVA, 2nd natural frequency of
diaphgram for micro speaker have an effect on position of the outer curved shape and thickness of diaphgram.

Key Words : Diaphgram for micro speaker (Fo] A% 23] 78 rlejolZ ) ANOM (Analysis of Means : @&
21}, ANOVA (Analysis of Variance : ¥-2F-%9), Table of Orthogonal Array (212 8] E ), Design of
Experiments (2% #€9H)
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Table I Mechanical propesty of PEN
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T Material PEN
Item list T~
Density(kg/m°) 1.360
Elastic Modulus(MPa) 74.58¢3
Poisson's Ratio 0.3
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Fig. 2 Factors of diaphgram for micro speaker

Table 2 Resource of micro speaker

T Model .
ttem :\\—\\ micro speaker
is —
Sound pressure level(dB) 923

Rated{(Max.) input(Watt)
Impedance(82)

0.4(0.6)
03+ 15 %

Resonant frequency(Hz) 700
Distortion i Max. 10 %
2.2 IlEoH’»‘#
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Table 3 Factor and level E 1
. Level 1 2 3 -
Factor ~__ 32 HAEN
Vi 0.45 0.5 0.55
X2 2.1 2.2 23 Table 5 Factors affecting 2nd natural frequency
2 0.15 0.2 0.25 =
X3 2.6 2.7 2.8 Factor . hfi’;ect 3
X : g; %45 g; 7 *3586.58] 475705 4656.72
')ﬁ 45 16 47 X 4775.20 4681.37|  *4544.69
. o 043 0 s 4675.73]  *4624.32]  4701.22
’ts 57 58 59 X3 *4524.79 4600.72 4875.74
— ——— V3 *4613.12 4627.32 4759.82
X7 6.095 6.195 6.295 : = -
o 0.195 0045 0395 Vs 4858.02 4586.37,  *4556.88
At 0.0171 0.019 0.0209 X5 4782.98 4769.99 *4448.28
¥s 4473.67 *4730.00 4797.59
Xg *4365.87 4703.50 4931.88
3. #dn o nE X7 5056.52 4631.56]  *4313.18
V7 *4506.08 4713.08 4782.11
3.1 F7]24 [ *4498.01 4596.20 4907.05

* 1 Optimum level
Table 4 Natural frequency of diaphgram

= S ; X X Y.
MOI\\\_FQ(}B%C} Natural frequency(Hz) ) % : = : & :
1 1256.76
2 4791.86

Ys Y7 t
(a) Ist bending mode shape
2
=
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1 23123 31 23123

Fig. 4 Hlustration of factor effect for 2nd natural

(b) 2nd twist mode shape

frequency
Fig. 3 Mode shape of initial diaphgram model
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Table 5 Analysis of variance for 2nd natural frequency

Factor S yf \Y Fy P
i 178132 2 89066 0.73  0.506
X2 322475 2 161238 131 0308
» 36825 2 18413 0.15 0.862
X3 818264 2 409132 333 0.074
» 156166 2 78083  0.64 0.548
i 661399 2 330700 2.69 0.112
Xs 862757 2 431378 351  0.066
Vs 700811 2 350406 285 0.100
Xo 1946060 2 973030  7.93  0.007
X7 3337987 2 1668993 13.59  0.001
1 495236 2 247618 202 0.179
{ 1094338 2 547169 446  0.038

Error 1350563 11 122778

Total 11961012 35
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