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Development of Functional Earphone using Magnetostrictive Material

LB EET (ER), =i A7

i ghs™ (EB)

Toshiyuki UENO (Mem.), Hidemitsu MIURA, Sotoshi YAMADA (Mem.)

In daily life, we often use earphone to listen sound and music. However kanal type earphone like earplug shape
shuts off the sound of surroundings, thus, is not preferable to use in jogging or driving. Bone conductive speaker is
alternative to hear sound from surroundings and player simultaneously. However conventional ones based on
piezoelectric material or voice coil are large size, difficult to equip, and amplifier necessary due to the low output
force. Here, we propose functional earphone using magnetostrictive vibrator. The device consists of magnetostrictive
rod (Galfenol) and magnetic yoke constructing unimorph structure, winding coil, bias magnet and vibration plate. The
ring shape vibrator with hole to pass air-conductive sound is easy to equip on ear hole and can generate sufficient
sound without additional amplifier. In this study, we fabricate several prototypes to evaluate static and dynamic

characteristics to verify the principle and advantages.
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1 #E 2 HELRE
BAE DA Y 7 & ANTHREDOT 2 LT T AR i A Y7+ O % Fig. 1R T, ZUIAREOR
T, EEEPICEFEICHENLD, LNLEREZES  FHFET (Fe-Gatd, LT, F1FLl), 3—7, a4

A7 A0, FEHOEFEREZERT5Z L,
ZOMMTEENMETH D, FlZITTaFrre
I OFHISER TH D, Fo THELRERKB) OB

Bk, FFRORIUCKAEZRY , [FIRHZ D5 O
HREETREZT D, ZOMBICHEREESA Y7+
I RETH D, [EEN ST EENEIT DT 31 R
BIEEAE—IRnH 5, LHrLBLUK, JEEE 1,2
A AL NERRAT DX A4 71E, HAOBKLS, ~v
Ny N7 7RRET, B RILAAEIZT
UE EE I TEA TV,

Ferlk, BUZEAA L, JEEE & BAT Z AR
ST ENTEDMREMEA Y7 4 VU EIRET D, ZhUT
B B2 R T/ NEREY - CF %%Mﬁ?é%®f
B, THARMEHT 285 U U LEE[3, 4]
RCHMTHEREL, k%&%iﬁ&mwmﬁﬁéﬁT
DHMEHC, ZOMRIZHET 5, AT, 75 A
@@W&%@#,ﬁ@%@%@%@%%ﬁﬁm_fﬁ
BENT=OTHET S,

EIRE . BB feE, T920-1192
BYURF P TR AR,
e-mail: ueno@ec.t.kanazawa-u.ac.jp

TERKE, P BR) oA FT R

1) IR 4 R,

I, AT A, IREMR TR S D, I — 2713
FOAFEMIVRD U o 7 D3O HERET, 2
NOIT—ROES THRIE ST D, BORET S
AT 5, A WIEINT-FE T, ERER
THROAET— 7 TR, %@ﬁ“”?ﬁi‘5~7
S ST AT ZMRCT D, Fig. 2 £ X 91

A MTEIRZ G LR 2T 5 &, RIIERR
TREFHAIHERES &L, 2B TT53—2 T
WRINDZ & T, BIWEREZELD, OF VTR
THEFOMREHIITERICER S, 93—/ DY v
7 HMANZ VTR T T & 7o M OO IRER A3 5
L, ZOWROIREINEZFRHET D,

Vibration plate Yoke

Fe-Ga

¢ 12

‘\ 10?\ Coil

N~

Front view

et s
Side view

Fig. 1 Configraiton of earphone.
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Fig. 2 Principle, bias (left) and exited (right).
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Fig.3 Vibraion element (left) and device (right).
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Fig. 4 Measurement setup.

Fig.5 Structure of vibration elements.
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Fig. 6 Comparison of displacement vs. current.
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Fig. 12 Canal type bone conductive earphone.
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