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SESSION BD: SHAPED CHARGES

Tuesday morning, 18 June 1991; Room 18 st 9:00; M. Held, presiding

.+ Invited Paper

BD 1 Shaped Charges and Shock Waves. W. P. WALTERS, Ballistic Research Laboratory

The collapse, formation and penetration of a jet from a shaped charge liner results in

extremely high strains (>10), strain rates (l07lx). hydrostatic pressures (up to 200 GFa) and

temperatures (500-600°C). The jet tip velocity exceeds Mach 25 in air. However, the flow
velocity must remain subsonic (with respect to the liner sound speed) during the jet collapse

process for the jet to be coherent.

history of shaped charges; applications of shaped charges; and explains

waves on the jet collapse and formation concept.

Contributed Papers

9:30

ing Cha o Cut the Shaped Chan

WILLIAM LAWRENCE AND ROBERT E. FRANZ, Ballistic Research
Lab. - The cutting charge was used to selectively cut the jet produced
by the conical shaped charge so that different velocities or lengths
could be directed 1o the targets. The cutting charge was designed ¢
cut & jet and to deflect the remaining jet and the slug so that they
would miss a hole in a amor steel plate. The charge was designed
using 2 liner with semi-circular crogs section. The liner was made by
cutting the copper tubing into two halves. The tubing had a wall
thickness of 1.57 mm, an oulside diameter of 34.9 mm, and a length
of 50.8 mm. The charge was a cube of Lomp 15 explosive 50.8 mm
h'onasid_ewlma'uvhy!ofu\elmino-emiddeofonehu. This
design yielded a usable leading particle with velocily of 3.16 ks,
Experiments were then performed 10 cul the regular conical jets.
Different lengtht of jets can be cut by changing the position of the
cutting charge with respect (o the path of the jet or by changing the
timing of the detonaticn of the charges.
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Jot Eicota ) Oblique 1
Ahrens!, G. H. Miller!", and M. B. Peuach?, 'Lindhurst Laboratory of
Expen i Geonhysics. Scismological 1 8321, Californ
2

Institute of Technology, Pasadeos, :
Bm;ﬁgm. *Present address: Dept. of Geology and
Geophysics, U. of Calif., Berkeley, CA -~ Although theoretical
models in the jetting fegime for symmetric impact which predict the
mass and velocity of jetted material upon obligue impact, have long been
available, experimental constraints on the amount of material which
form jets upon oblique impact are unstudied. A senes of preliminary
expenments conducted in which tungsten flyer plases at speeds of 1.5 0
2.0 kmsec were obliquely impacted into carbon targets at 30° in the
regime of jerting, yielded radiation temperatures in the ~3000" K range
Although both framing camera and flash x-ray imaging were conducied,
we found the broad cm-sized craters induced by jet gjecta on 2024 Al
witness plates are useful to infer je1 energy and mass. We observed that
jet masses in the range of 0.01 w 0.05 g for a 30 mm diameter W
impactor are produced, This is some 10-2 times the estimates of jet
masses inferred from simple spplication of Birkhoff's formula.
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M Bal ter their Loading by S ly C I
Shock Waves, G. V. KOVALENKO, E. A, KOZLOVY, V. F.
KUROPATENKO and G. N. SAPOZHNIKOVA, Rescarch Inst of
Techn, Phys, -+ The experimental set-up and experimental data con-
cerning the size of the vacuum cavity formed in spheres of copper, ron
and lead under their loading by spherically converging shock waves in
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This paper describes the shaped charge concept; the

the influence of shock

systems with different overall dimensions are presented. ‘Numerical
simulation of wave processes in the recovered spheres and in the scat-
tered material of the heavy case surrounding a layer of high

" has been carried out. Calculations of the size of the cavity forming in

mmdummnwmmmhmm
and clasto-plastic approximations. Comparison of calculation results
for different models as well as with available and newly obtained ex-

Obtaining. and Investigation of Sub-microcrystal Stmcture

1 E. A. KOZLOV, B. V. LITVINOV, L G.
KABIN, N. D. MATUSHKIN, V. K. MYAKIN, R. H. CHINKOVA
and 1, K. GOBNOVAYA Basaarch Inet of Toch Phys -- Methads of
Wmdmmmwwmmm
waves with realization of pressures up to 200.....1000 GPs on the re-
covered samples have been The loading was done by a
spherical system, having the eXplosive exterior radius equal to 40 mm
and the thickness of the explosive TNT/RDX 3/7 layer equal to 8 mm.
thn(mwmveﬁpdmdmewmh
the maserial layer with the thickness 2.3 mm adjacent to the vacuum
cavtlyd\cnduo(vhicbisequdwuumlhuehubeenw
mwwd.mmz-smwwmmw
tial one). The vacuum cavity in the center of the sphere is formed
while reflecting the spherical converging shock wave from the center.
Formation of the layer with unique properties, essentially of a new
structural material.
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1. A. OVID'KO, i -« A new mi-
croscopic mechanism for plastic flow in shock-loaded metallic solids,
which has been bricfly discussed earlier], is theoretically examined in
detail. This mechanism is related 10 fwo successive processes which
are as follows: (1) A crystal-1-glass transformation occurs in local re-
gions of a shock- -s0lid, in which case the special configurations
of crystal defects as being the amorphous-phase-nucleation cen-
ters, and (2) e " * dislocations move under mechanical
load resulting § high-%n deformation of the local amorphous re-
gons, In this t the jon of the shock-loaded solid 1s inho-
mogeneous with plastic flow being localized in the amorphous bands.

1. A. Ovid'ko, Mater. Sci. Eng. A 128, LS (1990).
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