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Application of PVDF Thin Film Sensor in Explosive Stress Measurement
on the Surface of Massive Rock

SUN Fei”, CHEN Youwen®, GU Yun”, LIU Di", CHEN Shunlu™®, DING Jian”
uclear Indust anjing Construction Grou 0., Ltd. 1angsu Nanjing,
(DNuclear Industry Nanjing C ion Group Co. , Ltd. (Jiangsu Nanjing, 211102)
(2Zhejiang Communications Investment Group Co. , Lid. (Zhejiang Hangzhou, 310020)
anjing Junyuan Kebao Engineering Technolo 0., Litd. (Jiangsu Nanjing,
(3Nanjing Junyuan Kebao Engineering Technology Co. , Ltd. (Jiangsu Nanjing, 211103)
@School of Chemistry and Chemical Engineering, Nanjing University of Science and Technology (Jiangsu Nanjing, 210094 )

[ABSTRACT] PVDF (polyvinylidene fluoride) thin film sensor was used to measure explosive stress on the surface of
rocks, and the influences of different filling media in the blast hole on the propagation of explosive stress waves in rock
media were analyzed. Different media, such as air, water, or sand, were filled into the borehole with a diameter of 28 mm
and a depth of 25 cm. Blasting tests were conducted using different charging structures, and the time history curves of rock
surface stress waves under different working conditions were obtained from PVDF. It was found that when water is used as
the filling medium in the blast hole, the transmission ability of explosion stress waves is strong, and the proportion of energy
generated by explosion used for rock fragmentation is high. When water is used as the filling medium in the blast hole, in
order to achieve rock cracking, the charging structure is designed with one 8" detonator and 2 g booster explosive ( Juhei-
14). When sand is used as the filling medium in the blast hole, in order to achieve rock cracking, the charging structure is
designed with one 8* detonator, 2 g booster explosive (Juhei-14) , and 20 g of explosive (Juhei-2). The amount of explo-
sives used in the former is only 15.3% of that in the latter. The reduction in the use of explosives also reduces the impact
of secondary hazards caused by blasting. The method of directly measuring explosive stress on rock surface using PVDF thin
film sensors is feasible.
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Fig.2 Diagram of stress wave testing principle of PVDF sensors
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Fig.5 Pressure time history curves measured by PVDF in working condition A
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Fig.6  Pressure time history curves measured by PVDF in working condition B
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