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Fig.1 Principle diagram of magnetically driven quasi-isentropic compression
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9.61
04} 7
74
9.2f 8.73F //
3 90f El
s 3 7
E 88F E
= =
a6l 8.64F
84F
(a) (b)
8.2F o
1 1 1 1 1 1 1 ] 8,,‘_);) 1 1 1 1 1 1 1
0 05 10 15 20 25 3.0 35 4.0 .1 12 13 14 15 le 17
Lagrange position/(mm) Lagrange position/(mm)

P 4 Lagrange S8R T RE o fo] 20 004 GF 22 4 6 R
Fig. 4 Simple wave characteristics in Lagrange position
S0 Sk — A R AR N 2K L 0 XN AS 37 N D AR R AR RN R i A
d>(1~3)+2cp,T1 <)
A c() HEE Y Lagrange 75 ¥, 8 MRS R BE, T, i im0 ] .
) s A 3R AT K08 0 i 38 1 3K sl B i i B P (1) 225, B
Joos = 2pw/ 1o+ D <1/ ] s (8)
FH 2 P MUEAE TR T 5 T e KT I B W6 (L FEL 00 %8 88 5 1, W36 B IO AIE LU . FEG BHAR d N/ FIK B i
W e



458 = JiS L b & i %24 %

SR PRAIE TG o ot I8 R I o 22 A P 7R S DA T B SR &5 ) R A K gl R A A 5 s
T 2 R TG R Bt g ) P SR A T2 2 S 4% 1) B SR TR ARG L W s Pk A I it T — B TR TR
Rt T AT T JBE K PR BE PRI AE 2 o 2

3 XBWEREDH

3.1 LR
TEREIR B LR B CQ-1.5 LV V& XF JO-9159 KEZG k4T 1 Hk 9K 3 vHE 25 8 6 4 S 56, 3 1 W AR OG5
28, B S Nl IR AFEE JO-9159 ¥EZ25 5% O AL mAb rokr F e By gk, i 5 Al
PIEW LS mm P BT s 0 F & mE 5h) VB 5O % E A ES . 5K 4
P HIE AL 25 R A 1.
1 ZRBH

Table 1 Experimental parameters

Shot N Panel thickness LiF window Thickness Sample diameter Density
Shot No.
/(mm) /(mm X mm) /(mm) /(mm) /(g/cm?®)
0.374 1.504 10 1.822
08151 10X 3
0. 366 0.798 10 1.833
0.353 0.789 10 1.841
11202 (10X 3
0.353 0.599 10 1. 850
0.369 0.609 10 1. 849
11203 10X 3
0.374 0. 904 10 1. 845
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Fig.5 Particle velocities of the interface between JO-9159 explosives and LiF windows with different thicknesses
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Table 2 Constituents of two explosives

Explosives winx / (70) Whotymer binder / (Y0 Waesensitizer / (¥0) Whitroplastcizer / (¥0) Density/(g/cm®)
JO-9159 95 4.3 0.7 1. 847
PBX9501 95 2.5 2.5 1. 837

9 -
—— PBX9501 isentrope
gk PBX9501 Hugoniot
»JO-9159 isentrope in Shot 11202

T—— - JO-9159 isentrope in Shot 11203
= JO-9159 Hugoniot from Ref. [11]
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Fig. 6 The comparison of the experimental compression isentropes of

JO-9159 explosive with Ref. [10-11]
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Magnetically Driven Quasi-Isentropic Compression Experiments
of Solid Explosives

CAIl Jin-Tao, WANG Gui-Ji,ZHAO Jian-Heng, MO Jian-Jun,
WENG Ji-Dong, WU Gang,ZHAOQO Feng

(Institute of Fluid Physics \CAEP ,Mianyang 621900,China)

Abstract ; It is very important and instructive for us to further and accurately investigate the interaction
between constitutes of explosive and formation mechanism of hot spots in explosive initiation, with the
constitutive relation and equation of states in wide pressure zone. Compared with shock compression,
magnetically driven quasi-isentropic compression (shockless compression) is a more effective method
to research the dynamic behavior of un-reacted explosives in wide pressure zone. Based on the working
principle of electro-magnetic force produced by large current, the shockless compression technique
driven by magnetic force was first realized in domestic. By optimizing the loading electrodes and the
parameters of explosive samples,and controlling the installation technology.a pressure of 5 GPa was
realized in magnetically driven quasi-isentropic compression experiments. By means of the technique of
laser displacement interferometer and the Lagrange data processing method, the particle velocities of
the interface between JO-9159 explosive and LiF windows were measured,and from which the experi-
mental isentropes of JO-9159 explosive were obtained. Compared with the results from references,the
experimental isentrope of JO-9159 explosive is consistent with that of PBX9501 explosive.

Key words: solid explosives;quasi-isentropic compression;electro-magnetic force driving;isentrope



