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Magnetic focusing optical fiber current sensor based on stepped
magnetostrictive composite material
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221000, China; 2. Xuzhou College of Industrial Technology ,Xuzhou 221140, China)

Abstract: In this article, a magnetic-focusing optical fiber current sensor based on the step-type magnetostrictive composite material is
proposed, which solves the distribution problem of the current-induced magnetic field high at both ends and low in the middle on the
conventional magnetostrictive composite material. Firstly, the magnetic field distribution model of the sensor is formulated by using the
Ampere loop law. The theoretical analysis shows that the central magnetic field of the material is inversely proportional to the thickness of
the material [, , the height of the bridge deck /, and the length of the bridge deck h,. Secondly, the finite element simulation analysis is
implemented for the key parameters of the sensor. Simulation results show that the material thickness [, , the bridge deck height /, and
the bridge deck length h, are the main influencing factors of the magnetic field in the center of the material. The magnetic field decreases
with the increasing of the material thickness [, the bridge deck height /, and the bridge deck length h,, which is consistent with the
theoretical analysis. Finally, the material is prepared and the performance test is carried out. Results show that with the increasing of
current, the strain at the middle and both ends of the material increases gradually. The linear working range of the sensor is 0~1 000 A,
and the sensitivity is 0. 136 pe/A.
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Fig. 1 Structure of the optical fiber current sensor
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Fig.2  Structure parameters design of the optical

fiber current sensor
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Table 1 Test data of the sensor in three experiments

( middle position of material)

L/ A 0 50 100 150 200 250 300
1 0 5 11.0 16.0 23.0 29.5 36.0

NS
0 6 11.5 17.5 25.0 31.5 38.0

/e
3 0 5 11.0 16.5 24.5 30.0 37.5
HR/A 350 400 450 500 550 600 650
1 430 49.5 58.0 63.5 70.5 78.0 84.0

i AB
, 44.5 52.0 59.0 65.0 72.5 79.0 86.5

ne
3 445 51.0 58.5 655 72.0 80.0 86.0
/A 700 750 800 850 900 950 1 000
1 91 98.0 105 110.5 117.0 124.0 133
y 93  100.5 108 114.5 122.0 128.0 136

ne
3 92 100.5 108 113.0 121.5 128.5 136
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Table 2 Test data of sensor in three experiments

( position of both ends of material)

LI/ A 0 50 100 150 200 250 300
1 0 4.5 9.0 13 18.0 23.0 28
S
2 0 4.0 8.5 13 18.5 23.5 29
/e
3 0 4.0 8.0 13 19.0 24.0 29
H/A 350 400 450 500 550 600 650
1 34.0 39.0 46.0 51.0 57 63 68.0
o AE
, 34.5 40.0 46.0 51.5 58 63 69.0
ne
3 350 40.0 46.5 52.5 59 65 70.5
L/ A 700 750 800 850 900 950 1 000
1 74 80.0 86.0 92.0 98.0 104 112.5
7B
, 75 81.5 87.5 93.5 100.0 106 112.5
we
3 76 83.0 89.0 94.0 101.5 108 115.0
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