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Abstract

Magnetic fluid fiber optic magnetic field sensors have broad application prospects in the field of mag-
netic field sensing and measurement due to their low cost and high sensitivity. This article describes
the preparation of water-based magnetic fluids with good dispersibility and stability using a simple
and easy-to-operate chemical co-precipitation method. Based on this, a magnetic fluid fiber sensing
probe is designed and fabricated, and an end-face reflection measurement system is built. The trend
of reflected light power changing with magnetic field is explored experimentally to achieve magnetic
field measurement. The experiment used numerical fitting combined with error analysis to conduct
an in-depth analysis of the data, revealing the inherent relationship between reflected light power and
magnetic induction intensity, providing a theoretical and experimental basis for the design of fiber
optic magnetic field sensing systems based on magnetic fluid materials.
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Figure 1. Experimental plan idea diagram
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Figure 2. Process diagram for preparation of water-based magnetic fluid materials
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Figure 3. Schematic diagram of magnetic fluid fiber optic probe
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Figure 4. Schematic diagram of experimental setup
4. THKREREE

4. EWHES R

SO0 W AT B 7 — 2H R S Ty e o i T 4 P LR AR A B B o Fl T SR R AR RS T 2R BB R B
LRI, BRI AL TR e Gy, ZBRE T AL N =60 [, G204 39 mm,  AIER L A0 A sk
REE LS R ) O R E LG o U AT A3 R R B RO D25l . ek 1 s .

ARSI 3 PR N 55 e 55 1 — B DX TR — 2B 0 #r o JEE O uT % 600 pT VG, LA InP AR AL KR,
B NS, R &/ ZHEMEENE, FRINIESE R WE 5 s,

WEFTR, 1320626 FIRE IR R 58 P (1 e A 2

B=3.2x10°InP-1.9x10* (8)

15 R bR e 22 PR 00 & 5 SR I ANHE JE

DOI: 10.12677/jsta.2024.125078 721 IR AR S R


https://doi.org/10.12677/jsta.2024.125078

P E

Table 1. Experimental data record form

F 1 LHHIECRE

I (A) B (uT) P (nW) I (A) B (uT) P (W)
0.01 9.66 353.9 14 1352.62 579.4
0.06 57.97 348.3 1.49 1439.57 669.8
0.11 106.28 353.9 1.62 1565.17 721.1
0.14 135.26 360.5 1.66 1603.82 734.5
0.2 193.23 366.4 1.66 1603.82 776.2
0.24 231.88 378.4 1.69 1632.8 755
0.27 260.86 372.3 1.75 1690.77 690.2
0.31 299.51 382.8 1.89 1826.03 687
0.34 328.49 382.8 1.99 1922.65 629.5
0.38 367.14 389 2.05 1980.62 528.4
0.42 405.78 385.3 2.1 2028.92 483
0.46 444.43 395.3 2.14 2067.57 444.6
0.51 492.74 409.2 2.22 2144.86 382.8
0.54 521.72 401.7 2.25 2173.85 382.8
0.58 560.37 415.9 2.29 2212.49 213.315
0.62 599.02 405.5 2.33 2251.14 214.2
0.63 608.68 469.8 2.37 2289.78 216.2
0.85 821.23 483 2.43 2347.75 245
1.02 985.48 489.7 2.54 2454.03 3539
1.09 1053.11 508.1 2.6 2512 372.3
1.21 1169.05 548.2 2.63 2540.98 395.3
1.31 1265.66 615.1
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Pcarson’s r B 0.97259 / o
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Figure 5. Fitting curve between reflected light power and magnetic induction intensity
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