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Fig. 1 Tllustration of experimental setup
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Fig. 4 Results recorded by oscilloscope in the first experiment

x1 EAt2E@8FWEN-HEXER
Table 1 Pressure-time relation recorded by Gauge 2
Experimental data Calculation data with '=1.7 d
Exp. No.
ta/ps tp/ps pa/GPa  py/GPa ta/ps ty/ps pr/GPa  py/GPa  Point A Point B
Shot 1 1.4670 3.8330 3.5127 5.7200 1.4030 3.7728 3.6175 5.7199 0.0539 0.0219
Shot 2 1.3240 3.4236 4.8800 8.1300 1.2830 3.4693 5.1028 8.1250 0.0541 0.0066
Shot 3 1.2500 3.2220 6.0640 10.5110 1.2000 3.2437 6.5800 10.4945 0.0915 0.0031
Shot 4 1.2090 3.0460 6.7500 14.4213 1.2010 3.1629 7.2170 11.5143 0.0769  0.2552"

Note: Asterisk represents incorrect data which would be ignored.
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Fig.5 Pressure time curves of explosive under different impact velocities
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niot & (Shot 5~ Shot 12%%) .
xR2 HEEEE-RFEELER

Table 2 Shock-wave velocity vs. particle velocity

Exp.No. w«/(kme+s ') D/(kme+s | Exp.No. u/(km+s ') D/(km+s | Exp.No. u/(km+*s ') D/(km=*s ')
Shot 1 0.5740 3.6474 Shot 5% 0.4800 3.4330 Shot 9% 0.4810 3.4083
Shot 2 0.7350 3.9902 Shot 671 0.6180 3.7880 Shot 101 0. 6040 3.7765
Shot 3 0.9130 4.3693 Shot 71281 0.7790 4.0280 Shot 1171 0.6390 4.0000
Shot 4 1.0840 4.7400 Shot 8% 0.9630 4.5010 Shot 1281 0.8130 4.1357

X3 T kRIS B JB-9014 K Z5RE N ) o 5.0

¢ Experimental data

HUEHE D Mk E R T« R IEAC [BIH B 4 4.8+ - Linear fitting
D (2418 77+OO4408)+
P& B HEZETE 3. 2~9. 7 GPa JE F7 35 B N 4 wh e 401 (2,139 61 £0.059 00)u
(2.13961+0. 059 00) . A& LR 6 iR, £ Lol
S
sz . 3.8F
2 HEHE 360

JH Grimeisen 4R 25 7 8, 16 52 B B I o, — b ik P e e
SR 9 Hugonior X R BCE AT . ol s et s D

ki PR T L 1 R T3 AT RIS p e, T 2 Fig. 6 D-u relation of unreacted JB-9014 explosive
Hugoniot X £ 2, [A] it 3 2R 277 #2 (1D 20, B
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EP RSO 315545 310 A%y o i) 25 1k 7 i 5 52 6 445
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x3 I'fnd. #8FE
Table 3 [I'and d.,
r d.. r d.. r d.. r d.. r d..
1.0 0.05781 1.4 0. 04765 1.8 0.04592 2.2 0. 05955 2.6 0.07467
1.1 0.05514 1.5 0.046 03 1.9 0. 04905 2.3 0.06322 2.7 0.07861
1.2 0.052 44 1.6 0. 04460 2.0 0.052 44 2.4 0.06697 2.8 0.08261
1.3 0.049 82 1.7 0.04401 2.1 0. 05595 2.5 0.07079 2.9 0.086 66
3 & it

(1) R PVDF JE J7 3100 & 32 s 2h 3845 IB-9014 YEZ5kE SH7E 3. 2~9. 7 GPa JE Sy 75 B N iy np &
Hugoniot £# , R R PEMNH B 2R LA, 15 2 46 25 #2 5 1) b i Hugoniot 6 R0, & K 5 T R b
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Using PVDF Gauge to Study Griineisen Parameter of
Unreacted JB-9014 Insensitive Explosive

LIU Junming',ZHANG Xu*,ZHAO Kang',QIN Shuang',
PEI Hongbo®,ZHANG Rong”

(1. The Graduate School of CAEP .Mianyang 621999,China;
2. Institute o f Fluid Physics \CAEP ,Mianyang 621999,China)

Abstract: In order to obtain the Griineisen parameter I" of unreacted JB-9014 insensitive explosive, we
carried out the one-dimensional plane impact experiment on JB-9014 explosive using a gun. In the ex-
periment,the explosive sample was mounted between two copper plates,and two PVDF gauges were
installed at the front and the middle of the explosive sample to record the variations of pressure versus
time. The copper flyer was accelerated by a gun and then impacted the front copper plate at a certain
speed. The right row shock wave was formed in the front copper plate,resulting in the first compres-
sion of the explosive sample and then reflected at the interface of the explosive sample and the rear
copper plate,causing the second compression of the explosive sample. Supposing the Griineisen param-
eter of the explosive sample was constant, we calculated the variations of pressure versus time at the
front and the middle of the explosive sample with different Griineisen parameters. Comparing these
calculated values with the experimentally determined parameters enabled optimum values of the
Griineisen parameter to be identified.

Keywords: JB-9014 explosive; PVDF gauge; Griineisen parameter;optimum value
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