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Table 1 Details of designed experimental conditions
No attenuation-material thickness / mm
1 Air gap 14
2 Air Gap 11
3 Air Gap 9
4 Air Gap 6
5 Air Gap 4
6 PMMA Plate 20
7 PMMA Plate 9
8 PMMA Plate 4
9 No Gap 0
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Table 2
ple and Al plate/DNP samples

No pa/GPa Pynp/GPa
1 7.0 3.7
2 9.6 5.4
3 11.3 6.6
4 15.2 9.3
5 16.6 10.5
6 17.0 11.0
7 17.9 1.3
8 21.2 13.8
9 21.8 14.4

Note: p,, Ppyp are the stable pressure of aluminum sample and DNP sample

at 0.1 ps respectively on the pressure history curves
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Experimental interface pressures of Al plate/Al sam-
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Experimental Measurement on Hugoniot Relationship of DNP Explosive

ZHOU Lin', WANG Zhao-yuan', ZHANG Xiang-rong', NI Lei', MIAO Fei-chao', JIANG Tao’, ZHU Ying-zhong’

(1. State Key Laboratory of Explosion Science and Technology , Beijing Institute of Technology , Beijing 100081, China; 2. No. 2 Research Institute for Special
Products, Chongqing Hongyu Precision Industry Co., Ltd., Chongging 402760)

Abstract: 3, 4-dinitropyrazole(DNP), a new type of smelt-cast matrix explosive, is a kind of high energy matrix with great appli-
cation potential. The impact Hugoniot relationship of explosive is the basis to investigate its impact initiation characteristics. For
this reason, the pressure comparison method was adopted in this study. Plane wave generators were selected to act the designed
loading. The post-shock pressure of DNP explosive and LY12 aluminum samples under nine shock pressures were measured by
manganese-copper piezoresistivity gauges. By calculating the experimental data, the velocity (D) of the shock wave and the ve-
locity u of the particle under different pressures were obtained. The D-U relationship of the DNP explosive in the range of 3.7~
14.4 GPa was obtained by fitting. The results showed that the Hugoniot relationship of the DNP explosive in the range of 3.7~
14.4 GPa could be approximated as a straight line in the D-U plane. The post-wave state of DNP explosive under the action of
shock wave was defined, which provided a reference for further study of impact ignition and initiation of DNP explosives. In ad-
dition, the influence of polytetrafluoroethylene packaging of manganese-copper piezoresistance gauges on the experimental test
results was analyzed. The systematic error caused by packaging was effectively eliminated through theoretical analysis and rea-
sonable interpretation of test signals.

Key words: DNP explosive; Hugoniot relationship;pressure-comparison method; Aluminium
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