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Study on an Acceleration Sensor using Magnetoelastic
Effect of an Amorphous Wire

H. ]J. Cho, D. L. Son, S. J. Lim, and J. M. Yang
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Abstract

We have constructed an acceleration sensor which is based on the maximum magnetic induction changes
of amorphous wire as a measurand. The frequency bandwith of the constructed sensor depends on the mass
of a sensing element. For Coy.5SissBis amorphous wire, the bandwith is DC-700 Hz for 1X107* kg sensing
element and DC-200 Hz for 5X107° kg. The linearity of the acceleration sensor was less than 1% within the

acceleration of 5 g.
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Fig. 1. Maximum magnetic induction changes of
Co72.55112.5B15 vs. tensile stress for Hpa=
0.55 A/cm.
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Fig. 2. Schematic diagram of the acceleration sen-
sor ; 1. magnetizing coil, 2. magnetic in-
duction coil.
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The calculated frequency response of ideal
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FREGUENCY (420

ag 3.

Fig. 3.

o1& FHEZ A el #F AT

m, MA ™=

7HE&EE AMe AL Fig, 4% 2ol 60X60X60
mm? #F ASUA AFFAL ME 7hEd
¥ ConsSisBis® 9 ot BFAA 1PAZH oA
1% 58 ARG Hatd F & AL Ade=
Bt AEFALA MY AAEL SHHAA

AgEte nAEg o, wRAN M Yoty F
°ﬂ~‘E Zol7k 1em¢l ZYEH 12 24 1203, 2

Y 240318 PAs AFHALAY AFA |
35}3]"' B.E FAEE S

fd

ﬁ~ A mlm

10 mm

wire

1% 4. 3-F7HEES3A S AT ME AN Y 72
Fig. 4. Structure of the acceleration sensor for 3-axis
acceleration measurement.
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Fig. 5. Block diagram of the measuring circuit of the
acceleration sensor.
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Fig. 6. Shematic diagram of the acceleration testing
system.

o] Aloj& i&EAE AFANZE AVMEE W3
N #H AsFZ7)(charge amplifier) 2 FZ3 %, A
TR o AF ol A UYLEE &Y
AGE 284G JAGAL 7HEs MY $e
PCM dojEl 7]EAZ AR & odz23xg
DVM$E o] &3td Bttt

3 LIS e AN 93t FA
A & MM A A o 8 gauss 0] E
710l o2 o] 2748 23 (shielding) A1 7] 7]
3te 7IEE AA Ldd Fugd Fa% 20E
DAL 7HEE A6 A& 22 CoAl IR
42 B89, o Add d&d t&x AA 9
oA <k 0.4 gauss o322 AHAE £ AAh

AL/ 933 714x AE(2g T 3g, g=
9.81 m/s?) 0.2 AFA|7| 2 F4 W9 E 10 Hz A
200 Hz 744 WSIAI7|EA 74 AA QM1 M=
1X1073 kg, AA2:M=5X107° kg)9 8<% &
gk, DCAA 9 HetAe 7144 e TAA
712 Z3teg APaA 2agou AFE AAY
4ol o3 o] Fog HAR ALY ¥ F
Ak A% AL v@ g Ao Fig. 79 Sich.
AAM1e) FHFI5E 1550 Hz2AolH, ALgFa4
A= DCAAM 700 HzA oW, 4AM29 T T3
£ 800 HzolA 900 Hz Abo|Qd] AlM29 A% #
Yoy R2oA £8o] AXM OP Amp. 5% &9
AG WY o Rojumz ddgel ot AHgFae
WY E DCAA 200 HzA Lotk EHF 4 SA A



A Ade] AR ZHE o) TRERAA Al AF AT

A8 QWA A9 Aol o 4ol v &)@
24 (damping) EHE $A Y5t7 WEo 2 AR

Response

rTrh
n

10 g 10"

Frequency (constant 3g)

(a)

Frequency (constant 2g)
)

adg 7. HExAMe Faedd (@) HEE 3
9] AH1(M=0.001 kg), (b) 71&% 2g
oAel MM 2(M=0.005 kg), *ZAE,
—o|g@og AN .

Fig. 7. Frequency response of the acceleration sen-
sors s (a) sensor 1(M=0.001 kg) at 3 g,
(b) sensor 2(M=0.005 kg) at 2 g, * experi-
mental value, — theoretical calculation.
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Hz to demonstrate the linearity of the sen-
sors 5 (a) sensor 1{M=0.001 kg), (b) sen-
sor 2(M=0.005 kg).
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