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Simulation of Large-scale Magnetic Shielding Room
for High-precision Vector Magnetometer Ground
Test and Calibration System
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Abstract In this paper, the simulation analysis of a large-scale magnetic shielding room is carried out
by using the finite element analysis method, and the modeling and performance simulation calculation of
a large-scale magnetic shielding room for ground calibration of a high-precision vector magnetometer are

completed, and the simulation calculation and measured results of the magnetic shielding room are com-
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pared and analyzed from the aspects of shielding effectiveness, opening influence, internal magnetic field
uniformity and other aspects. The results show that the measured value of the remnant magnetism in
the central area of the magnetic shielding space is in good agreement with the simulated results, and the
remnant magnetism distribution trend is basically the same, which proves the feasibility of the finite ele-
ment analysis method in the quantitative analysis of the shielding performance of the magnetic shielding
room. The finite element analysis method can realize the quantitative calculation of the remnant mag-
netic influence of the shielding room opening, which provides a basis for the design of shielding room
doors and ventilation holes, At the same time, the size of the uniform area of the internal magnetic field
and the residual gradient can be verified, which effectively avoids the risk of finding the performance
does not meet the requirements after the implementation of the project. Aiming at the design and re-
search of large-space magnetic shielding room, the method based on finite element and ANSYS Maxwell

software simulation adopted in this paper is conducive to guarantee the performance and construction ef-

2023, 43(5)

ficiency of the large-space magnetic shielding room.
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F2 XHE s(a) FEGREHELE

Table 2  Simulation value of residual magnetic field in Figure 5(a)

Name z y z B (x10%) /uT
my 0.000 -1000.000 1000.000 9.378
my 0.000 0.000 1000.000 7.847
mg 0.000 1000.000 1000.000 7.266
my 0.000 ~1000.000 0.000 9.543
ms 0.000 0.000 0.000 7.794
mg 0.000 1000.000 0.000 7.004
my 0.000 1000.000 1000.000 9.107
mg 0.000 000.000 —1000.000 6.806
my 0.000 1000.000 —1000.000 6.027

W B ARSI

® 3 MRE 5(b) FESEEFEYE

Table 3  Simulation value of residual magnetic field in Figure 5(b)

Name x y z B (x107%) /uT
m 1000.000 —1000.000 1000.000 9.356
my 1000.000 0.000 1000.000 7.916
mg 1000.000 1000.000 1000.000 7.247
my 1000.000 —1000.000 0.000 9.431
ms 1000.000 0.000 0.000 7.766
mg 1000.000 1000.000 0.000 6.911
my 1000.000 ~1000.000 ~1000.000 9.120
mg 1000.000 000.000 —1000.000 7.087
my 1000.000 1000.000 —1000.000 5.997

H B ARIRRE bR .

F4 HE 5(c)REGRERRERE

Table 4 Simulation value of residual magnetic field in Figure 5(c)

Name z Yy z B (x107%) /uT
my 1000.000 1000.000 1000.000 9.338
my —-1000.000 0.000 1000.000 7.930
mg —-1000.000 1000.000 1000.000 7.087
my ~-1000.000 -1000.000 0.000 9.407
ms —1000.000 0.000 0.000 7.758
mg 1000.000 1000.000 0.000 6.871
my -1000.000 -1000.000 —1000.000 8.986
mg —-1000.000 000.000 -1000.000 7.140
my ~1000.000 1000.000 ~1000.000 5.975

T B R T E
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Fig. 6  Distribution of residual magnetic field intensity at the opening of the magnetic shielding room
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Table 5 Comparison of simulation and measured data of residual magnetic field scalar
intensity in magnetic shielding room (Unit nT)

o ?ﬁ!ﬂiﬁﬁf?% 1 2 3
PO Pid gz 2 fiE e 2E Pi i %A
Bt s TAEH LR R A 68.71 160.8 92.09  77.58 129.0 51.42 9407 98.1  4.03
B 70.04 177.8 107.76  77.94 1188 40.86 9543 1128 17.37
¢ 69.11 169.9 100.79  77.66 149.9 72.24 9431 136.3 41.99
BEIEE TAEPORBEL T m A 59.75 150.1 90.35  71.40 1315 60.10  89.86 77.0 -12.86
B 60.27 163.8 103.53  68.06 1049 36.84  91.07 76.5 ~14.57
¢ 59.97 1584 9843  70.87 133.0 6213 9720 101.1 9.90
B E TAEPOREL E1 m A 70.87 171.6 100.73  79.30 151.6 7230  93.38 127.5 34.12
B 72.66 177.2 104.54 7847 159.0 80.53  93.78 1454 51.62
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