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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 design variables 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 variables.

.M 2

AlelA R 2L vhololZYy e Afitol A AZ
drjE= Edojn thojolZy e Holx Y3
4 Hold ot 22y FoF Qe o] 1631
oA 6431202 Waldtel weld Ag SAo] o

) el ol ) 1 SFAFEE 22

T 1L 2% THAEF Aol heeE WA o
e P el
9. 7YY §4S AL Aol wlojaz 29

71¢] AA A o}, wlo]A R AWAZE A Zd= A
ZAE QM BE s WA Aol & REo)

dololzdel TRAUEFE ol Tus veld ¥

tAAAA 3E, Bolojeki /)42 e}
‘E-mail : cwahn@dau.ac kr
el : (051)200-7643, Fax : (051) 200-7656
* 3, =7 AT (KERD
g 71 A A (KERD
AR, sEFTY e ta

A7b7F 7HE AAH EA7F ")
ojobZH e Aol wald 1, 23} 1§
A wststErtel EH?} AAA 2
FE AlEdolAg 3

°ﬂ EH%J 1, 271} AFAFFel o

%H
=
o B oot
2 oy o2

N VS

o2
(o
2
o

Sk

1 o
=3
O
o
>
= 3L
fintid
_>~L
&?-
[o
o 2
E
Rl
Jo
TOHE Lo
B rlo ofn

X
o
)
rr
L2
i
o
59
rlo
.L'
t‘i
:;l,
z
ofo n
o

Hz&%ogu;;x:

12

E}E}H ulolA8 A7 rtlolofZ o] )i W}
AAA AAZ gste] tololTae] AL ek

= dss gololzge] $ 2 Holx e T
5 AANE AR APtz APAYY O
U3l ATMLES 0§l HVLYL YR
ot

2 93 T3 qeld 43

3
449 SHFF ) Jg 242 4 44
. ARG A A AARS S
deld BerHoz melsior Bk ARl 1 2% 3
FAFSY Fe U AAE BT QA AL
3] E



R

piA
—

2.1

FeecE S @A, AgEe R JHYEA
on o] A AMEH ZTE 182 ANSYS Ver. 90
S AHgEgT GEeatE e Yo 54 gk
E rlololz YL YehlE AoA¢ tholopx el £

o] Q& Holx FUL Ui HAB2AE A
drt Fig 1& mlolag Avy RdS Jepfn,
Fig.2& #324749g vepdth f32ardd
A 249 FE 81970, A & 7,637
Molth F&ZAL tolopz o] npo]AR AT 7
IXo] HE REL X, Y. Z 9o wWANgs
AAHYE FEeAeh dolofZye AE ARE
Zydgd UzggolEel PENAE ARSstRoH,
o] ARE 5T AV FA, AN, 71AH F
Ao #Holyt A%g 7HA 2 glth PENA AZel o
& \AA 44

1

t

A& Table 19 JeRAATH

Fig. 2 Finite element model of initial diaphragm
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Thickness(te) Voice Coil Weight(Cw)
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Property Value

Density (kg/m’) 1,360
Elastic modulus(GPa) 746
Poisson’s ratio 0.3

I3

Fig. 3 Factors of micro speaker diaphragm
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Table 4 Table of orthogonal array Lg(2'x3%)

Exp. Characteristic function S/N ratio
1 2.156 -6.673
2 2.019 -6,104
3 2.042 -6.203
4 1.996 -6.003
5 2.135 -6.589
6 2.143 -6,620
7 2.111 -6.490
8 1.893 -5542
9 2.188 -6.801
10 2.008 -6.054
11 2.170 -6.727
12 1.996 -6.005
13 2.188 -6.799
14 2.006 -6.044
15 2.121 -6.529
16 2.103 -6.457
17 2.072 -6.326
18 2171 -6.734
19 2.084 -6,377

20 2.053 -6.248
21 2.062 -6.284
22 1.920 -5,664
23 2.161 -6.691
24 2.047 -6.224
25 2.023 -6.119
26 2.019 -6.101
27 2.168 -6.720
28 2.237 -6,991
29 2.113 -6.499
30 1.946 -5.782
31 2.063 -6.288
32 2.106 -6.470
33 2.088 -6.395
34 1.957 -5.834
35 2.185 -6.790
36 2.139 -6.603
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Table 6 Comparison of initial with optimum

model
Model Natural frequency(Hz)
Mode Initial Optimum
1 1085.9 967.8
2 4410.6 44547

PlolAR 29AE Tholokz 9] 1, 23 1iAF
F Abolel a4 &S WA 7] st thojo}

ZYY PP Yl waeh T4 9 ol 3y

o] BA 58 HAWS e AAS T, 1. 23 1
FATFY ATEAL AT ST Ay

/A 1548 A 75, 20059/ 779



2 Agzn S5 AIADES o8
Fysiaen, 1, 23 T4 ﬁ%% Q% F35 oY
| A okl ATEY YA WA 3
3 BABrY SAUCE o8 S4B

g BEEHE B4 ARAE £ + Uk

(2) AQEANA vlo]2Z2 AuA AA A 2
FHog WA IHIoF He AR 1, 2& IR
F59 Fug U AAE Hoh E8F0E AEE
F e AANES AAsA

a2

(1) o143, B3z, 1999, *
o] o] AMEAFZNAM Y BHHH LA
=53 A9 A 2238, AL 3, pp. 728~737.

(2) oS, w2, o1@3), ¥, 2001, " A )

% ol g olabx Mg HHs dxelE N
| @A =AY, A 25, A110 £, pp.
1621~1626.

(3) =3, HHA, I, 2004, "EHETE ©l
43 Aol Ae AFAALY FAHHEA",

A a3 =827 A 21 4, A2 &, pp. 160~167.

(4) T=3, 759, B9, 2005, “A=" A
A% EAAZAY|, Hagxd oAe HHrtgEddd
AF A7, FH2AFTH=EH, A A
12 %, pp. 1322~1329.

(6) BAs, AEH, AL,
S oo o 2FAY &
i}il 3 AW, A2 4 Al

(6) =8, A3, AL, 1998,
79 SFEA 4 2 AA", LN ETHE
=53, A8 A 23, pp. 2714~282.

(7) MINITAB User's Guide #2, 2000,
Minitab Inc.

d)

71, 1997, "2/
A", WE1A

. pp. 1742~1756,
“AA BL}\].?‘gl A

oz
= E
FEA
105

“Data
Analysis and Quality Tool,”

=28/4 1548 A 73, 20059



