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Study on the Test Method of Nondestructive Stress Test of Space Truss
Structure by Magnetic Flux Method

YIN Zhixiang, NING Zhiyang
(School of Civil Engineering, Liaoning Technical University, Fuxin 123000, China)

Abstract: Measuring the axial force or stress of the long-span truss structure is one of the core con-
tents of the health monitoring of the truss structure. Exploring a non-destructive health monitoring
method to assess the health of the truss structure in a reasonable assessment of the current project is to
be solved. The application of magnetic flux method in bridge cable force monitoring is relatively ma-
ture, but it is still in the research stage when it is applied to obtain bar axial force of truss structures.
Because of the obvious differences in the length, material properties, mechanical properties and con-
straints of the lattice structure, it is necessary to carry out further experimental studies on the factors
that may affect the test results to determine whether it is feasible. In this paper, the magnetic flux
method 1s used to study the bar axial force of the truss structure. A series of experimental studies were

carried out on four factors: the winding turns of the induction coil, the winding turns of the excitation
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coil, the excitation voltage and the load case, which could affect the test results. The results show that

the winding number and the excitation voltage of the sensor will directly affect the loudness of the elec-

tromagnetic induction, and the number of turns and the excitation voltage must be selected in a certain

engineering project. The magnetic flux sensor exhibits good sensitivity to the different load conditions

after the bar is inserted, and it is feasible to apply it to axial force measurement of the bar.

Keywords: health monitoring; magnetic flux method; bar axial force; excitation voltage; winding

turns;
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Fig.1 Basic principle of the magnetic flux method
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Table 1 Description of the sensor dimensions
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Fig.2 Photograph of the homemade sensor
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Fig.5 Instantaneous induced voltage image before the sensor
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is inserted into the steel tube
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Table 2 Instantaneous induced voltage before inserting the sensor in the steel tube

e 60 JE 9 /N
N SR /v .

G5 5 10 15 20 25 30 35 40 45 50
1 1.01 1.02 1.02 1.03 1.04 1.04 1.06 1.05 1.05 1.04
2 8 1.11 1.09 1.12 1.12 1.10 1.13 1.13 1.14 1.13 1.14
3 1.14 1.14 1.15 1.15 1.17 1.18 1.16 1.17 1.19 1.18
1 1.07 1.08 1.09 1.11 1.10 1.11 1.13 1.14 1.14 1.16
2 10 1.15 1.16 1.16 1.18 1.17 1.19 1.19 1.18 1.21 1.20
3 1.18 1.18 1.21 1.20 1.22 1.21 1.23 1.24 1.24 1.25
1 1.13 1.14 1.16 1.16 1.18 1.21 1.23 1.22 1.25 1.27

.19 . 26 2 27 . .28 . .35 .37
2 12 1.1 1.21 1.23 1.24 1.2 1.26 1.29 1.31 1.3 1.3
3 1.21 1.21 1.25 1.27 1.28 1.32 1.33 1.36 1.38 1.39
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Table 3 Instantaneous induced voltage under different excitation voltages and axial pressures

fe il T L FE /Y il IR J7 /kN
i 5 10 15 20 25 30 35 40 45 50
1 1.32 1.34 1.35 1.38 1.41 1.44 1.49 1.54 1.57 1.61
2 8 1.41 1.43 1.46 1.51 1.55 1.59 1.64 1.69 1.72 1.75
3 1.43 1.43 1.48 1.55 1.57 1.61 1.64 1.71 1.73 1.78
1 1.54 1.56 1.6 1.68 1.72 1.78 1.84 1.85 1.87 1.91
2 10 1.58 1.62 1.65 1.71 1.75 1.79 1.86 1.93 1.98 2.11
3 1.59 1.63 1.68 1.73 1.79 1.83 1.92 1.95 2.01 2.13
1 1.73 1.74 1.78 1.81 1.85 1.86 1.89 1.91 1.95 1.97
2 12 1.86 1.89 1.96 2.01 2.09 2.14 2.21 2.25 2.33 2.39
3 1.79 1.9 1.98 2.08 2.13 2.21 2.28 2.41 2.45 2.51
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Fig.7 Transient induction image without excitation voltage

after the sensors is inserted into the steel tube
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tion voltages and pressures
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Table 4 Fitting results of the experimental data
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