56 1 2007 1

Vol.56 No.1 January 2007

1000-3290/2007/56 01 /0423-06 ACTA PHYSICA SINICA (©2007 Chin. Phys. Soc.
*
12 15 2 12
1 621900
2 430070
2006 2 13 2006 6 6
Hugoniot
~3.9GPa

PACC 6250 6220 6110F

.de Gennes 1992

1%

23

* 20040107
T . E-mail honglianghe @263 . net

0.5 ps.

VISAR  velocity

interferometer system for any reflector

4
. Razorenov

K19

Hugoniot O i,

O HEL

5—I12

3—9 GPa

" failure wave

VISAR



56

424
1—2.5 km/s . 73 %
9% 4% 3% 3%
3% .
80 mm 6 8 10 mm
V6 2.5
.Grady  Moody " VISAR pm rms 0.02 .
AL O, TiB, Si;N, AIN
“ K 24 h .
. ALO, P 800 nm
TiB, ' SiC"” ¥ 3D-C/SiC VISAR )
19 0.28% 2.96 x 10°
. Kanel % 6.75 km/s
3%—5%
21 1 AOW O HEL
7.8 GPa.
15
VISAR = T
N
O HEL R — Oygp,
2o
96-5-165 5L
3 .9 + 0.2 GPB. . 0 L I 1 I
0.0 0.1 0.2 0.3 0.4 0.5
' I /s
1 AOW
. 21
2 .
2. oxygen-free high-conductivity
copper OFHC 8.93 x 10’ kg/m’
‘ " AOW 4.60 km/s 10 mm 95 mm.
4 | 5
B .
6 —
7
ok
2 3 4 5 6 7 8 9


Absent Image
File: LZY


425

3
1
1. 1
3.9 GPa
300 m/s AOW 1 AOW O HEL 7.8 GPa
3 . 3 O HEL
6.08 mm  04-12-03p
/
1.8 ps
500 —
04-12-03pH 5% 04-11- 09552
400 - 0.57 ps
~ 3 /
< 300}
§ 04-12-03a B-5L%
L&% 200
4
100
0 o ? " . . .
-0.5 00 05 1.0 15 20 25
I IR] /s
3 /
1 AOW
/mm /mm / m/s * /GPa /mm / km/s
04-12-03p 6.08 OFHC 10.06 304.6 3.92 4.08 5.86
04-11-09 8.12 OFHC 10.08 308.0 3.96 6.26 6.39
04-12-03a 10.02 OFHC 10.04 296.2 3.82 8.46 6.94
3.9 GPa.
5 = polp Vi
5 L
bo 1.
i R
h;
hf zhb — trclo/z 1
tr = 2h, — h; /¢y 2 6 . 6
Vi = hi t; -t 3 X t t=0.5+
h, Cio 0.15«
Ci=Cy=Cp 0.5 ps.

I Vi



426

600
— LRER 4—69-102
soo| TTTTHHER 04-12-03p55L%
t
400 ! l- .......... T T 0.5—0.7
§ \ k¥4 2
= L SR B [
g — KIS ‘+;a4;§<1 st
& B 0 s
) !
200 R E 2.47—3.45 km/s AOW
100 | 4.93 km/s .
O 1 1 1 1 1 1
0.0 0.5 1.0 1.5 2.0 25 3.0 35 4.0
I /s
4
A
hs
e
<—> ,'/ . Grady ™
L8
| e O,
SRR I t
.t R O HEL
SF o
/V . 24 25
—_— 3
te
t s
C1o
0 P
> ) 8 26
2.0
L m=0.5+0. 15x
Lol ®1=0.15x
E‘ 1.2
=
2 o3
0.4
ool « »
0 2 4 6 8 10 12 .
B/ mm AOW

2.5 km/s "



1 427
7 a
“ ” 7 b
7
2 1
gieedion L. Pt B A
JA RGOS 2. WEAZHEHX
el 3. AKX
“ERAL” FR KR e
@ SRR (®)
7
3.9 GPa oL 7.8
4. GPa
AOW
VISAR " 3.9 GPa
0.5 ps.
1 XiaMF KeF] Bai Y L1997 Physics 26 140 in Chinese 9 He HL Jing F Q Jin X G 2001 Int. J. Impact Engng. 25 599
1997 26 140 10 HeHL JingFQ Jin XG Kanel G 11998 Chinese Journal of
2 Peng J X Jing F Q Wang LL Li D H2005 Acta Phys. Sin. 54 High Pressure Physics 12 241 in Chinese
2194 in Chinese 2005 Kanel G I 1998 12 241
54 2194 11 Brar NS BlessSJ Rosenberg Z 1991 Appl. Phys. Lett. 59 3396
3 HuJB YuYY Dai CD Tan H2005 Acta Phys. Sin. 54 5750 12 Boume N K Rosenberg Z Field J E 1995 J. Appl. Phys. 78
in Chinese 2005 3736
54 5750
13  Grady D E Moody R L 1996 SANDIA REPORT SAND96-0551
4 Razorenov S V. Kanel G 1 Fortov VE Abasehov M M 1991 High
UC-704
Press . fes. 6223 14 Boume N K Millett J Rosenberg Z Murray N 1998 J. Mech
tt g / y . 2ch .
5 Kanel G I Razorenov S V. Fortov V E 1991 Shock compression of oume e osenberg e o
Phys . Solids 46 1887
Condensed Matter edited by Schmidt S C Dick R D et al Elsevier o8 o
Science NewYork 1991 451 15  Yao G W 2003 Ph. D. Thesis Chongging Chongqing university
6 Bless S ] Brar N S Kanel G I Rosenberg Z 1992 J. Am. in Chinese 2005
Ceram.. Soc. 75 1002 16 Bourne N K Gray GT2002 [l Proc. R. Soc. London Ser. A
7 Clifon R J 1993 Appl. Mech. Rev. 46 540 458 1273
8 Raiser G F Wise J L Clifton R ] Grady DE Cox D E 1994 J. 17 Millett ] Bourne N K Dandekar D P 2005 J. Appl. Phys. 97

Appl . Phys. 75 3862

113513-1



428

56

18
19

20

21

1

amphibolized olivine websterite

record of the rear free surface velocity at shock stress much below oy,

Laboratory for Shock Wave and Detonation Physics Research

Grote D L. Park S W Zhou M 2001 J. Appl. Phys. 89 2115
Zhang Q M Huang F L. Han L M 2000 Chinese Science Bulletin 45
408

Kanel G I Bogatch A A Razorenov S V. Chen Z 2002 J. Appl.
Phys . 92 5045

He H L 1997 Ph. D. Thesis
in Chinese 1997

Mianyang China Academy of

Engineering Physics

22

23

24

25

26

Zhang G R 1998 Chinese Journal of High Pressure Physics 12 81 in
Chinese 1998 12 81

Grady D E 1994 Sandia Technical Report TMDG 0794

Asbhy M F' Sammis C G 1990 PAGEOPH 133 489

Brace W ' Paulding ] B W Scholz C 1966 Journal of Geophysical
Research 71 3939

Louro LHL Meyers M A 1989 J. Mat. Sci. 24 2516

A delayed failure of inhomogenous brittle material
under shock wave compression”™

Chen Deng-Pingl 2

2 College of Science

He Hong-Liang' '
Institute of Fluid Physics

Li Ming-Fa2

Wuhan University of Technology

Jing Fu-Qianl 2
China Academy of Engineering Physics
Wuhan 430070  China

Mianyang 621900  China

Received 13 February 2006 revised manuscript received 6 June 2006

Abstract

The failure property of inhomogenous brittle materials under plate impact experiment has been studied by using AOW

rock as a representative sample. A small recompression signal was observed in the VISAR

indicating the generation of the failure wave. By using

samples with different thickness but impacted at approximately the same shock stress of 3.9 GPa the trajectory of the propagation

of the failure wave through the stressed sample has been determined. The failure wave is generated with a delay time of about 0.5

ps behind the shock wave front and propagates into the stressed material with a velocity comparable to that of the shock wave

front. A physical mechanism involving thé' in situ activation and growth” of the originally existing micro-cracks due to the local

shear stress under shock wave compression is suggested for these observations.
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