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Abstract: A sensor system suit for three-dimensional pyromagnetic field detecting is presented. That weak magnetic
field concomitantly occurs with deformation heat on loading procedure of prefabricated defects polymer materials. The
main technical parameters of sensors and the technical measures to improve sensor sensitivities are briefly introduced,
including the treatment method for background magnetic field. The hardware structure and the software flow of data
acquisition system for this three-dimensional pyromagnetic field detecting are provided. As an applied result, a sort of
3D component curves of weak magnetic field variation are obtained, which come from a PVC plate specimen under a
constant tensile displacement load.
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Figure 1. Acquisition system chart for pyromagnetic field

1. ABEIHRERGER

Table 1. Main technical parameters of sensors

® 1 ERBEIERASUR

Characteristics ~ Conditions Minimum Type Maximum  Units

Sensitivity - 0.98 1 1.02 V/gauss
Null field
output 23 2.5 2.7 A%
Resolution - - - 40 Wgauss
Maximum
Field range  magnetic flux -2 - 2 gauss
density
Each magne-
Output voltage tometer axis 0.5 - 4.5 \Y%
output
Temperature Operating; —40; =55 +85; +125 °C
Storage
+1 gauss
Linearity error  applied field - 0.5 2 %FS
sweep
Supply voltage - 6 - 15 VDC
Supply current - - - 20 mA
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Figure 2. Magnetization circuit chart of dual polarity
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Figure 3. Magnetic impulse circuit chart of dual polarity
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Figure 4. Elimination circuit of static background magnetic field
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Figure 5. Hardware design of data acquisition system
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Figure 8. Multi-viewer for experimental data based on Labwindows/CVI
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Figure 9. The curves of 3D magnetic field vs. displacement
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