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Fig. 1 Schematic diagram for initial condition.
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Table 1 Initial and boundary conditions used for numerical calculations.

' ) Thickness of | Thickness of | Thickness of
Case no. | Explosive | Liner material | Specimen explosive metal liner specimen .
(rb-Tp-g)o (rp-g-To (rrE)o
1 SEP Aluminum Iron 0.5 0.1 0.5
2 SEP Aluminum Iron 0.5 0.3 0.5
3 SEP Aluminum Iron 0.1 0.1 0.5
4 SEP Aluminum Iron 1.0 0.1 .. 0.5
. 5 SEP Copper Iron 0.5 0.1 0.5
6 SEP Iron Iron 0.5 0.1 0.5
-7 TNT Aluminum Iron 0.5 0.1 0.5
8 RDX Aluminum Iron 0.5 0.1 0.5
9 SEP _ Iron 0.5 _— 0.5
Table 2 Physical properties of several metal liners and specimens used for numerical
calculations.
., | Acoustic | o o Shock Elastic Material ~ Material
Material | velocity s impedance compressibility constant constant
mm/us g/cm Poo X 10° poai Mbar A mm/ps .
Copper 3,92 8.93 35.1 1.38 3.94 1.489
Iron 3.80 7.85 29.8 1.13 3.80 1.580
Aluminum | 525 | 2,78 14.62 0. 767 5.25 1.338
Vo!, 41, No. 2, 1980 — g1 ==



Table 3 Physical properties of several explosives used for numerical calculations,

Acoustic Particle Detonation Detonation Densit Adiabatic
Explosive ~ velocity velocity pressure velocity /cm'y exponent
mm/ s mm/ ps kbar mm/ us g 7
TNT '5.278 1.654 189.1 6.942 2.153 3.172
SEP 5.257 1.712 145.6 6.970 1.617 3.07
RDX 6. 426 " 2,213 337.9 8.639 2.375 2.904
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Fig. 2 Numerical results of implosion process of explosively-driven metal liner for case
1 except specimen ; (a) pressure and (b) particle velocity profiles, respectively.
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Fig. 3 Velocities at some radiuses of cylindrical
metal liners accelerated by some explosi-
ves. Solid line shows velocity of a plate
liner accelerated by comp, B.
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Fig. 4 Numerical results of implosion process of explosively-driven metal liner and shock
wave propagation in specimen induced by the collision for case 1 ; (a) pressure,
(b) particle velocity, (¢) density and (d) rate of phase transition profiles, respectively.
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Fig. 6 Numerical results for case 9 ; (a) pressure, (b) particle velocity, (¢) density and
(d) rate of phase transition profiles, respectively,
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Numerical Calculation of Shock Wave Propagation in a Rod
Induced by the Collision of Explosively-Driven Metal Liner

by Izumi FUKUDA®, Kunihito NAGAYAMA®*, Masahiro FUJITA**
and Kenkichi KIYOTA®

In this paper we have formulated the problem of the imploding motion of metal
liner driven by high explosive surrounding it, and the generation of converging shock
waves in a rod concentrically placed within the liner. Numerical calculations have
been carried out on this problem for several initial and boundary conditions. It is
shown that the pressure pulse induced in a rod within the liner can be controlled by
varying the thickness and material of liner and of explosive appreciably. It is also
shown that the finite thickness of the metal liner plays an important role on the
induced converging shock growth within the liner because of the rarefaction wave
arising from the outer boundary of the liner.
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