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Fig.1 The recorded wave profiles with completed spall
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Fig. 4 Material elastic-plastic response under shock compression
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Table 1 Initial parameters and experimental results of the materials
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Initial parameter Ny 70
Material -
o/ (g/cm®) C/(km/s) G/(GPa) U.. /(km/s) b/(nm) /(em™?) /(MPa)
LY12Al 2.7 6.8 25.0 3.04 0. 286 6X10° 120
Stainless steel 7.85 6.03 86. 3 3.32 0. 25 3X108 1510
Pb 11. 34 2.34 13.3 1.08 0.35 7X10° 40

MB, Mg 1.77 5.8 16. 9 3.09 0.32 6X10° 80




350 = H L7 i 2 Eild %20 &

5 MEHKARKERTBBESEERY

IS B GE S A0SR — D AR X 55— AW TR — W A — R AR T 55— R R W s O T
73Xl By 0 20 5 IR — 5 Y BEL s Fofr BEL iy G AR A 9 A% B P R 22 0 0 o AR RS e PR 2 Dl TN R 4
SUMAE R I7 2 S0 F T RIIE it AR R BT AR R — SR W AR X T 55— 2 W B 1 2l [ R e 200 5 i
A TN HORE TR o (R R NS R A 2 A B AR L R LR L T RS AR SR L RO A
AT e B RGP A S AR — PR BIIA 2R 3k 28 R M A 7E — R . S 6 6 A R A 4% b DR 3 9IS ke
oK o T EL 7R B T A A JBOAL T AR 2 L BT DA HR RO 1 R — A ORGP (UK S5 S8ORG 1D o 0 J5T 1 K
P T 3 UE X

T:/IE://}’ (20)

s e AR R o SRR )2 22 1) A7 1 AR A 9 DO 3 s dee/ dry Sy 38R 0 J22 12 28 O[] B4 BB 2
BRI R AE A DR S 7R — 2 DR AT R T K S I T G

de 4 G
4 3’ D
B Oy A LR LIEFH c=c(1—20) /21— F R DR AT E RN
do 2 G _ 1 1—=2v, . ,
e~ 3C L —, (6 —0y) =B —0y) 22

Ko, SEMEFRASRAI TR T .8=—(2/3)(G/O) /) A—20) /A —w) , FH B EFIHEER 6= (1/2) 0, Cuy, »
M (22) 2R AT Fm
dufs _72

dx 3
PR g, (o) IR T B SE 3075 5 1T H S 00 it 4 6 2 LU 5 R 550 B I Y sl B M8 4 G v . C S 2 HIRT,
A R E o A AT 2 R AR R 5 RO SE IR AE I, LA AT R BRE M R B TR 2.
F2 LHMAMAEEEHMMERY

Table 2 Elastic constants and viscosity coefficients of the materials
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Elastic constant Viscosity coefficient
Material
C/(km/s) G/(GPa) v n/(Pa~s)
LY12Al 6.8 25.0 0. 34 7X10°
27 Fe 6.0 81.0 0. 31 7X10*
Stainless steel 6.03 86. 3 0.29 2X10"
MB, Mg 5.8 16. 9 0. 30 3X10°
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Effective Viscosity Coefficients, Initial Mobile Dislocation Densities

and Drag Stresses for Five Materials
ZHANG Wan-Jia, LIU Cang-Li
(Institute of Fluid Physics \CAEP ,Mianyang 621900,China)

Abstract ;: Based on the experimental results of the elastic precursor attenuation along with propagation
distance,with rate-dependent constitutive relation including dislocation parameters, and according to
the thermally activated dislocation motion model proposed by Gilman, the lower bounds of the initial
mobile dislocation densities N, and the drag stresses z, have been obtained for LY12-aluminum, MB,-
magnesium and lead respectively on the order of 10° cm ™ ? and 0. 1 GPa,but for stainless steel, N, and
2

7, are on the order of 10® em™* and 1.5 GPa. With the elastic precusor decay curve,the upper limits of

the effective viscosity coefficient p have been given also for LY12-aluminum and magnesium on the
order of 10° Pa + s,and for 27 -iron and stainless steel on the order of 10* Pa » s.

Key words: effective viscosity coefficient; mobile dislocation density;drag stress;rate-dependent consti-

tutive equation



