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Experimental study of the sound quality performance and improvement
of magnetic fluid speaker
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Abstract The aim of this study was to experimentally investigate the sound quality characteristics, such as sound
deflection, sound pressure level and frequency characteristics of a magnetic type speaker in an anechoic chamber to
overcome the sound quality and voice-coil temperature problems. To accomplish this, the sound quality performance
of the magnetic type speaker was tested according to the magnetic fluid amount and magnetic field intensity. The
sound deflection, sound pressure level, and frequency characteristics were measured using the Smarrt program. As a
result, at a magnetic fluid amount of 2.4 ml, the sound deflection and the sound pressure level of the magnetic type
speaker were enhanced by comparing with those of the general type speaker. The frequency characteristics and the
sound pressure level of the magnetic type speaker were enhanced greatly with increasing magnetic field intensity from
8.06 mT to 9.10 mT. In addition, the sound deflection of the magnetic type speaker was 0.01% lower than that of
the general type speaker.

Key Words : Distortion, Sound pressure, Sound quality, Speaker, Voice-coil

1. N2 el 852 54 4%, AR 3 M AAES ae

gk Aol Al SAIEWEA A Aol 7hEaL 9l

AIAL 2291 ARJE vl o] Freshal 9low o wbA dl9] 9 29 A dAEE nF S
237000 @2 A] 4 s R ARRE FYd ~Elo) 297} 2713k ule} 2779 158k 24
THE T AT R NRe] APHA M A= 2 g g AF el TR ol dWHoR oY@
Aol £ An] Y T A2R AA Y A5 Fdt AgAE eSS EHEE $5(Woofer), 184S &85}
A TS T A7 AREL ek F AA 297 = EQE(Tweeter) 2 $7H5-2 e v=a¢14 (Mid

B =RAE) e Sotetn wodTel A6l slste] ATHAL.

Correspondmg Author : Moo-Yeon Lee(Dong-A Univ.)

Tel: +82-10-5440-8421 email: mylee@dau.ac.kr

Received July 25, 2014 Revised August 14, 2014 Accepted December 11, 2014

6993



FEAE71Ee 8] =2 A Alsd A2, 2014

X

o] q

_“.i
o
P

5

N

range) & 73 5™, g =R =
oY= = W3kA] 7]
glo] AA A

78} 23)7] Ay
oﬂ,] }H o]:
297 A
o AEE/3

53 gl old

=]
lo

eyl
B

[
olo
e
rE
ol
R
fru
>
glo
ot
>,
[>

{o
n Fll‘
o
o
i)

ko

oo
i)
ol

-
fo
B
o

-y

K
ox

o rlo

X

,
v ¢

T

[

2 1z g
se e
N

it

-

¥ w

€

-
2

o w i

i)
dlo
,
rlo
i
(i

T
N
k=)
3

™o 2L

o
i

)

o, MY
% 18 1o o2

FoA
e r

[e]

o
off

-

e

ek

&
o,

-

)

X

N
N
i)
&
fu)
12
tlo
ol
:
8o
[~
&
N
e

]_

r
[¢]

ofy
4o
f
)
ot foof ool &

o

iies

el
4z o wlo

12
=

g =
P2

M

o

-

ol

N
—-

il

27 % AA= EO]’\?‘Q-J
7“1%}3 = "10}'7] At g A= PSS
2¥| 7ol Hgato] HolxzYdo] HIAFE

4 Jss wole HRlel tigte 2
Z1gatar ATH3] wheba] 2 At
A 29179 & ¢5E(Sound distortion),
4% @ (Sound pressure

494

= Zlolt), g&o, dut ~uA e} AAdHA
ARkl A EAS vlwelg)al, Holx
L5 EA

ol 7]¢]

Ao -rﬂlﬂ =

3‘50}J_ 9l o

] L
”‘1

:‘o

/\

d(Frequency) %
level)J’} 22 54 73°5(Sound quality)ell thated
o% uFate A
2979 %
d 2=
A 29171

—

H}H
=

7N

ATl M= duk 23 A D A FA 29 AL A
B =S 9J5te] Table 13} 2-& A29AS F-3

29 47 2 o} 4%

A ZEE o] 2

H o
»
= 1]
ek

el A Agstgi) Holx
61 mme} 3855 mme]al 200WS1 2317
ARSI AP FAl 2917 A A7 AFA
FAFE 08 ml, 1.6 ml % 24 mlZ WA HoH, oA
FollA AgR AFRA FAFl diF AL
FerroTec Co.ollA] A3 o] 2218 o]&ale] A&519)

o3t} Holx

2G| met B

=

=

me &3 o ol

oHal ARAE PholaE FAb)
2900 FYahgon], AR el

=
=
A

s

6994

[Table 1] Specifications of the tested speakers

Ttem Specification
Model LS-8200
Size (mm) 206 X 90
Power rating (W) 200 (Normal) / 400 (Max)
Impedance (Q) 80Q+12Q
Sound pressure leve
% dB/W + 20 dB
(SPL, dB)
Voi il size (D/H,
oice coil size (D/H 861 / B
mm)
tic fluid
Magnetic flui 08, 16, 24
(APGSI2N, ml)

= [
l-_lv-
) ,_1.1 w

[Fig. 1] Pictures of the test set-up for speakers (a)

Anechoic chamber (b) Test set-up
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Tl g BRI ST B ASNES AT
7] 918+e] Twin Acoustic Chamber Types A8} L, Table 3 Pink noisel Al Z& A7+ 30 sce A3 ¥
W W4 mee s 38 Wedge?h 52w nie o) & AARA 237 0] A RA Tl npE LIS
ko] B4 o] &9 714 9 ukAl 3 Ho] gl As 2y ST Aotk 1 SHAIZR 30 secel™ pink noise
o7 TRAANGL FH 2oL 18dBA, F2AF O AU ARA R0 24 mlolA Skl
A A R 22 dBA, FZ717FEAol o, BRI = g o] BE Tl vlste] 7 A velten], & A
GE 2L e Bk REET T ~ 48T 01 oIME AARA 297 A A FAFES 24
TolaL, £+ 20 % ~ 86 %9 +5 %°lH, KS 4% mlz2 el
Agsheick A 2907 2 AGHA 2olAe] & o1
E o9 f Fue 42 SN aE 54 2R [Table 3] Test results of the magnetic type speaker
Aol SmarrtE o] &35k =A31) AAS-A 21 A 2 with the magnetic fluid amount
A A5E WA Sletel AT & g, ggu e Ldam Sound pressure level (dB)
W e 24 Re thet gtk WA, A 9o F s —
ol 29719 & d5E 9 T 545 Wit 16 1007
7] 918te] AU Pink noiseE 2379l <17keka 24 1008
Smarrt 215 o]-§ato] ZHzke] 54E vfetsio] A
2 Ha g BAE Iy Ak o g Fukg 54 Fig. 2= dut 29]719f A fA] 29719 & =15
& 29)7e) ALgEE Byl A0 HEAHEL A 2 o) gt ARATNE ek A 257 24
37 9 AGFA 2309 SUABLE PulseZ2IBE  fa) AL 24 mlo]o], YR 25179 & g
ol-gato] 54 F3k2l 1000 Hz FollA SA8IAL, & dulaglA o] nlste] oF 001% HAshs 4TS e}
A= A/ EAS T S dwb o R AuAe g gl web AFAIE BolamYdl Aestew
ARREE TR F Holx I AAd FEHEHT. 4 Quk A7) & fZAALS AT £ YTk
Table 23= & Aol A3 AF 2Holth & =8,
Lo 9 Foke 54E slets] sletel, 49 oy
N R TR EEERE EEE W BE R
10 m 7Ag] ] B4R/ 319/ 259/ 51 Ao fRIA|
Zom, 277 eA U2 S3HE= 60 secEer S8
[Table 2] Experimental conditions (a)
Ttem Specification
:
Measuring 1.0 from speaker
position (m) (Top/Bottony/Left/Right/Front)
Frequency Pink noise (b)
Anechoic chamber size 48 X 48 X 40 [Fig. 2] Comparisons of the sound deflection between
(m) the general type speaker and the magnetic type

6995

speaker (a) Magnetic type speaker (b) General
type speaker
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[Fig. 3] Comparisons of the sound pressure level
between the general type speaker and the
magnetic type speaker with 2.4 ml
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[Fig. 4] Comparisons of the maximum sound pressure
level for the magnetic type speaker with
variations of magnetic field intensity
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[Fig. 5] Comparisons of the frequency characteristics
between the general type speaker and the
magnetic type speaker with 2.4 ml
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[Fig. 6] Comparisons of the frequency characteristics
for the magnetic type speaker with variations
of magnetic field intensity
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