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Fig. 3 PVDF stress gauge signals with different test resistances
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Fig.5 Comparison between strain gauge signal and PVDF stress gauge signal
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Fig. 6 Stress wave comparison between strain gauge and PVDF gauge
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Fig. 7 Six-time impact integral waves measured by 144 mm’ sensitive area PVDF stress gauge
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Table 1 Results of multi-impact experiments
Impact Impulse rise time Charge area density Average area density /( % Impulse decline time
R 0
time At/ (ps) q/(mC/mm?*) Max area density At/ (ps)
1 20.8 8.53 95.42 40. 2
2 14.8 8.51 96. 68 41. 6
3 14.4 8.25 96.71 41.6
4 14.4 7.91 96. 80 42. 4
5 13.8 6.25 98. 12 42.0
6 10.0 4.22 99. 29 42.0
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PVDF Stress Gauges Dynamic Stress Measurement and Its Application
to SHPB Experiment for Rubber Materials

PANG Bao-Jun, YANG Zhen-Qi, WANG Li-Wen, CHI Run-Qiang
(School of Astronautics » Harbin Institute of Technology ,Harbin 150080 ,China)

Abstract: Dynamic calibration experiments of sandwich PVDF (Polyvinylide Fluoride) stress gauges
have been investigated by split Hopkinson pressure bar (SHPB). Dynamic piezoelectricity of PVDF
gauges has been discussed, including testing circuit, stress concentration effect of PVDF gauge sur-
face,inherent characteristic and package of PVDF stress gauges and multi-impact effects on the testing
signals. The stress uniformity state of rubber materials has been investigated by PVDF gauges. The
results show that adjusting the testing resistance can improve the accuracy;increasing the PVDF gauge
sensitive area can avoid the signal distortion caused by stress concentration;thermal-plastic character-
istic and gauge package can cause the PVDF stress plate to vibrate less than real signal; multi-impact
has influence on both the signal loading and unloading part, but when the gauge is un-damaged, the
signal flat potion is similar to the real signal.

Key words: solid mechanics; PVDF measurement method;split Hopkinson pressure bar(SHPB) experi-

ment;rubber material



