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Fig. 1. Scheme of the experimental assembly of high explos-

ive driven metal RT instability.

AR S G v T SR R B RE R AR AR T
BE A A5 B W C1011 5 &0 T 480 s
(EA&H 110 mm, BFEZ, 48 KT 99.99%). 5
0 ) £ 1) v AR AR SRR B O 3 mm, AN
66 mm; [FJE 2 T B IR e AT R I Gk
A=, ERE ST A IR AL LT —E R
TET (G A0 P B CEAAL, B iy 5°), X AET]
DA 305 bkt R i 7E R AT 38 Bl ad R v Hh T 3 0 A
B B0GA 52 M IR O e KR S K A5 B
() X IS W A5 . A e 20 AR A TSR TED (2K
187, FEIKEZG—M) ] TR B X R A R 30

094701-2


http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1

) 32 Z 3R Acta Phys. Sin. Vol. 69, No. 9 (2020) 094701

(S ah I S 1 R0 aR P Sh DLIAT 2), PE3h im0 th
Py 5 mm, Sy TR AT BEARAT L 2 1 S g A
RSB I B R T R IR (E o v 0.3 7

0.5 mm FFfA R PILEILSARZS (L sh i (e X
LSl S B P A RO BE R ), MIRE YIS A R
TET 49 5 268 (4~ T

il R—R
y=2.85-+0.15sin[2r/5(x+1.25)] y=2.7540.25sin[2n/5(z+1.25)]
—20.0sx<0 0=<x=<20.0
1.2 /
!
,jjjj;‘;jjijjf;jjjjjmy i
3| 2 A ohe | o)
9 $43
[a\}
$66+0.02

2 B0 A Bl T LA Sy B R T AT (B mm)

Fig. 2. Pictures of a pre-machined sinusoidal perturbation oxygen-free high conductivity copper target.
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Fig. 3. Radiographs of the perturbation growth at the dif-

ferent times.
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Table 1. Interface perturbation characters of the high
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Fig. 5. Change of the perturbation growth velocity with
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Fig. 6. Comparison of the perturbation growth between ex-

periment and simulation.
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Abstract

The instability of metal interface is an important problem in the process of implosion physical compression,
which is significantly different from the traditional fluid interface instability. Due to the limitation of related
theory and experimental diagnosis technology, this problem is studied still insufficiently. In order to understand
in depth the perturbation growth behavior of metal interface instability, the technique for high explosive driven
Rayleigh-Taylor instability experiment on the oxygen-free high conductivity (OFHC) copper is developed. The
perturbation growth on OFHC copper interface with varying initial perturbation amplitude at a specific time is
recorded by radiography. According to the data processing on the X-ray images, the perturbation growth
behaviors of the interface at different times are obtained. The experimental results show that the larger the
initial perturbation amplitude, the faster the perturbation grows, but the perturbation wavelength of the
interface remains almost unchanged at the explosive loading. The perturbation on the front interface will have
an effect on the back free interface, and cause some corresponding disturbance to occur on the surface, namely,
on the back free interface, the position corresponding to the perturbation trough of the front interface first
moves and gradually evolves into a spike, while the position corresponding to perturbation crest evolves into a
bubble. The strain rate of instability perturbation growth reaches ~10%/s, and the perturbation amplitude of
the interface increases to about 700% of the initial value at 5.26 us. The corresponding numerical simulation
results show that the normal SCG model underestimates the strength of copper and cannot well describe the
stabilizing effect of material strength at this high strain rate, thereby leading to the fact that the simulation

results are higher than the experimental results.

Keywords: Rayleigh-Taylor instability, explosive loading, perturbation growth, radiography
PACS: 47.20.Ma, 62.20.—x, 83.60.La DOI: 10.7498/aps.69.20191999

* Project supported by the National Natural Science Foundation of China (Grant No. 11802287).

1 Corresponding author. E-mail: libiyong@caep.cn

094701-6


http://doi.org/10.7498/aps.69.20191999
mailto:libiyong@caep.cn
mailto:libiyong@caep.cn
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1

