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Abstract; The detecting voltage signal of a magnetostrictive displacement sensor was experimentally
studied to improve its detection accuracy. The effects of waveguide wire materials, driving pulse cur-
rents, and detecting coil parameters on the detecting voltage signal were analyzed and confirmed. The
detecting coil was designed optimally and the parameters for the magnetostrictive displacement sensor
were determined. The research shows since the Fe-Ga waveguide has a larger magnetostrictive coeffi-
cient and remarkable Weidmann effect , it improves the electric-magnetic-mechanical conversion effi-
cency and obtains more detecting voltage signals. Based on the experimental results, a new type of
magnetostrictive displacement sensor with the Fe-Ga waveguide wire was fabricated and its perform-
ance was compared with that of a magnetostrictive displacement sensor with the Fe-Ni waveguide
wire. The research shows that the detecting signal for the magnetostrictive displacement sensor with

the Fe-Ga waveguide wire is obviously enhanced and the signal-to-noise ratio is improved significantly
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as compared with that with the Fe-Ni waveguide wire. Moreover, the detecting voltage signal ampli-

tude for the magnetostrictive displacement sensor with the Fe-Ga wire increases 40 mV and its detec-

tion precision may be 2 times that of the sensor with the Fe-Ni wire.
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Structure of magnetostrictive displacement

Fig. 1

sensor
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Experimental platform of magnetostrictive

Fig. 2

displacement sensor
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Ga and Fe-Ni wires



el

TS A B B A L RS AL AR A A S O BT 361

4.2 B LA B ERS SR

8 C2) AT B G HL Cr) R 1% 3504 46 or
R AL AR R e A 5 A 8 5 W), G A 4
AL RS I ARG S HL Cr) J2 i 38l ok oo el 37 7
AR P RN 2 X R I R R AR S A 5 e AT
DLVA T Ik o v, 0 B9 400 25 | (B R B E 6 A T H,
ERediE A
4.2.1  BBHRR M AN AL AR b R AR 5 6 R R

B Zfy Jik e 3L Sy A5 AT Y R AR Sl
RIT Jok R A 8 303 T LA ] RO A FH A D 24
e A s TR ok e A R AT B A% R ) AR
M A A , RBUE B2 . WERMR S & Rl {5 5 1y
WU A s AT RE I 2 A D S A AR
SIS, BRI kol v 3t a8 238 020 e

%>%, (3)
Forbrs f bk i L i B AR LRy L B AR TR 1Y
oo BT 22 N i e R, B RS
”Aﬁﬁﬁlmm S TR T 22 Y R AR B
WL 2 650 m/s, AT A2 HL I K o A0 48R
1.2 kHz,

B 4 JIT 7 Ay i 00 408 37 A A SRR Ik v el 97 S
HERBMEENCR B FZLHN FeGa T2,
T4 TRl K R R AR % R 1. 2 kH iz, Dk L IR T Bl 5
pso HIEL A4 AT ULk ol G BE AR/ T 6 A B A
H, i Dk e e R % 3 DR T R, S ke
UL S (B 2 252 3 R, A T R ) O L 2% 18 3
2% B I A ok b L 9 R ) 1S ORI R
IREV A, R 2 i S ol e S N
Whe AL,

0.08 b
0.07F-- .

0.06

L
mymﬁ e e

0.01

Detecting voltage/V

s i i i i i
0 1 2 3 4 5 6 7 8
Pulse current/A
L4 A7 B A% RS 0 Yl Jok o e A 55 R B e 1) O R
Fig. 4 Driving pulse current dependence of detecting
voltage for the displacement sensor with Fe-

Ga wire

4.2.2 BB RR AR b R 6 ST AT A, AT
EAC]

Xof 6 I R, S 749 9 T 4 A AT A G HL R O
J2 FR DK o R A A T R T E TE 4y SORh 7 AE
1. &5 T Ry ok o o S8 BE A 30 pes S ARSI
FEWPIE . B 5 a0, K I 09 3 0% 43 K ok o

CENES NS S DOPAEIE R1LIF# A i U NN S it
P 08 s 0 L s 4 AR 57 A B
oA

XoF IV F18) A ) 35 T
HE W AHEE 30 s, 5 ik ol i) 58

=}

Detecting voltage/V

—0.06

U N R N (S N O L
0 20 40 60 80 100 120 140 160 180 200
Time/us

PES Tl e FRL AL Y L P9 R AR T RO A 0 R T

Fig. 5 Detecting voltage of pulse current’s rising and

falling edge

HIF 5% Ik v EEL 30 D P85 S ARG T L R A 5 ) B 3
B Fe-Ga Wi 22 42K 0.5 mm, B4 ik ol i 3%
BIME R 6 AR Jg 1.2 kHz, {7 #1548 2% Ik b
HL I 5 S R H R A S R AN 6 TR . AT
AT LAE L YK TEAE 1~6 ps I, 46 0 R, S R {1 B
2 K T A0 18 RT3 K, 4 4k S 1 bk B 1Y) B BE I
G I FEL S P W L 2 B 2 bk o A 488 o BRI L 24 Bk
FERT 15 ps B KR R M IRE S8 TRE.
&6 Hpng L ik v B TE 6 s B AT R R A
[EEERS
4.3 WNELBESHITWNEBERESHZMN
G 1000 £ P 2 Ao 4 0 A A IR B R AT S B AR
A 6 B . T S B R BHLJE H K R 4
WE 7 FiR. ZRG N B R2450 . HAL e
%&jq\ll .
u(s) 1/LC w,
o= ﬂgJy+1/Lc s 2to bl

e(’s)

4

Horlt o= [T R e AR R



362 2

%24

0] N S S A

ey S S S
0.07}-
006
004}
003 -
[I1) ) — ........... ........... ........... .......... 4

Detecting voltage/V

510 15 20 25 30
Width of pulse current/ps

6 r A% 15 AR Y Ik v 5 2 55 A6 H T B9 G R
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for the displacement sensor with Fe-Ga wire
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Fig. 7 Equivalent circuit of detecting coil
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