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Fig. 1 After Sellam’s experiments for the overdriven
detonation of nitro methane
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Table 1 Property of RDX explosives

Imtxal densxty
po(kgm %) * D¢y(ms™)
1800 ‘ 8753
1600 | 8053
1400 7382
1200 i 6746
1000 | 6140

C- J det,onatlon veloclty ‘ C J detonatlon pressure
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Table 2 BKW parameter of RDX (0,=1800kg m™)

A v—s 49299 K -3 37834 ' R | -a. 90903 ><10'
B i-2.5812 | L | -2.49635 | §!+3.75390 x107
C}+2 56289 X100\ M +2.73422 X107 Ti+2 85209 X107

D | +9. 77935 x10"1 N

+1. 77466 X10% U | -9.97193 xxo“

E | -9.37093 ><1o3 o

-8. 09508 X107

Table 3 KHT parameter of RDX (0,=1600, 1400, 1200, 1000kg m™)

| 1600(kg m™)

1400 (kg m™) | lzoo(kgm"’)

1000 (l;g m")

A | -3.37834
B | -2. 49635
C | +2.73422
+1.77466
| -8. 09508
| -1. 55079
+5. 15552
+8. 55186
N | +7,27637
0 J +2, 37770
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X107

X 10"
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X107
x10™

TeRED

-3, 28897
-2, 47051
+2. 70081
+1. 26752
-6. 84949
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+9. 31951
1 +8. 18446
3+2.74773
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X107 +1. 06907
x10™ l +3. 87029

|
!-3 08033
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+3. 10054
-2. 10966
~1.54046
| -1.20226
X107} +6. 61485
x 10" | +1.32923
X107 +1. 35774
x10™ l +5, 21822

X107
x10™
%107

Table 4 Mie-Griineisen parameter of SUS304
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Fig. 7 Calculated detonation velocity on the central
axis in the cases of using four RDX explosives
as low detonation velocity explosive
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Table 5 Calculated maximum particle velocity at z=70mm on the
central axis and the comparison of the calculated detona-
tion pressure and the detonation pressure for numerical

simulation result.
Density of RDX 1 1800 I 1600 | 1400 | 1200 | 1000
po(kgm ) 1 f :
Maximum P‘“P.‘d‘*’ { 2350 | 3420 | 3957 | 4261 | 4492
- veloclty(ms ) ‘ i.

Shockwave velocxty(ms ') | 8507 1 8277 | 8243 | 8209 | 8226
Calculated pressure t ‘ : 4.9 | 36.9

P—poU U (GPa) 1 35.9 | 45.3 1 45.6 . .
N umerical simulation result 0

P(GPa) ' 34.5 | 46.0 747. 5 411* ?8.

FEHEHETBL, p,=1400kg m> 55 po,=1600
kgm OMIcE— 7 BEETHENRBETE,
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Numerical simulation of high pressure generated by the detonation
of two explosives system

Yuichi NAKAMURA?®, Kenji MURATA", Yukio KATO", Shigeru ITOH™*

A C-J detonation pressure generated by a steady detonation of explosive is the characteristic value
of an explosive. It is often shortage of generated pressure to some of metal processing.

In this study, we take notice a two combined explosives system that the lower velocity explosive is
enrolled by the higher velocity explosive tube. The performance of this system has been investigated
by numerical simulation. And the following results were obtained.

(1) The detonation of the lower velocity explosive is increased by the effect of the high velocity explo-
sive. Its final velocity is higher than the C-J detonation velocity.

(2) Mach reflection of detonation wave occurred in the lower velocity explosive, it was clear that the
higher pressure over the C-J detonation pressure of the used explosive happened behind the Mach
disk.

(3) Although the detonation pressure of lower velocity explosive increases as the density of the low
detonation velocity explosive, a peak of its maximum pressure exists at a certain density. The
maximum pressure converges on the C-J detonation pressure of the high detonation velocity ex-
plosive as density is approached at a higher velocity explosive after the peak.

(*Graduate School of Kumamoto University, 2—39—1 Kurokami, Kumamoto 860-8555,
JAPAN
*NOF Corporation. Aichi Branch, Taketoyo, Aichi 470-2379, JAPAN
**Shockwave and Condensed matter Research Center, Kumamoto University, 2—39—1
Kurokami, Kumamoto 860-8555, JAPAN)
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