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Fig. 1. (color online) Schematic diagram of experi-

mental configuration.
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Fig. 2. (color online) Measurement and reconstruc-
tion of sample cross-section (a) test area of sample;

(b) reconstructerd cross-section image of Exp.7.

K1 ARSI S RN

Table 1. Experimental parameters and results of high-purity copper.

SIS KRR /mm BERJEE/mm EHEE/ (m/s)

DRI S/ GPa RAMRASS /51 RO RSN Tl /s

1 0.22 0.43 127
2 0.32 0.63 247
3 0.42 0.82 246
4 0.53 1.03 138
5 1.04 2.05 118
6 1.54 3.05 114
7 2.02 4.05 138
8 3.01 6.04 94

2.29 2.97 x 10° 0.11
4.54 2.71 x 10° 0.16
4.53 1.35 x 10° 0.21
2.49 8.74 x 10% 0.26
2.12 4.63 x 10* 0.52
2.05 2.93 x 104 0.77
2.49 1.66 x 104 1.03
1.68 8.95 x 103 1.53
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Fig. 3. (color online) Damage curves of recoverd samples.

SEUG 5 5 586 6 HA AR F ek n#oR JE, H
& S8 6 [ A B g R S I ) BE K. 7R K f g e
JIERBES B, —J5 T, FLIA AR — AN
HRE U2 R RS E L, BT, FE
P8 FLIR A T 2 3G K ) m DA B R R
b AE T AR AN K TR R L FIVE R, A R
JIHE BT [A]ER, WL P B i 45 47 72 ™ S
AR FE A 5, L R 4% FE A T K

SEOG 7 RN SZG 8 5 S8 6 AH LU ARG N T Bz A B
FIFREERT ], BTN A B A S206 7 A v i in 4805
138 m/s, KT SE40 6 1114 m/s; 1M T2 58 8 (1o
TN N 94 m/s, /NTSE5E 6 I b Nk
AR 2R R, SRR 7 iSO % B AE 0.096
KTSE5 6 1) s K445 BE A 0.063; SE5G 8 (1) K4
15 BEAE 0.047 /N TS5 6 (1) S KA A FEAE. ki
BOA RO, PR R AR R, N B A
JPIRA G, BAR R D IEE W, — T, T2

s AL, TNARNE S (LR, AL A 3 0 o 5 3 R
B B0V AR TN R OE R S A, BT A L
LB Z; 55— 51, fLIFAER AR o 2
—ANIREN 7, FFH IR H G A OB g 5 0 T
RN D71 e B S g AR B % Dy LR 48 K B
B LR KAk A /3. Ak, Ny (e sy, 40
FEPE ™ L, R AR ] .

LR P, A8 N g KRS 1) AN 7 R
(ISE N, HB 2 IR i A B4 0 R SR P

3.1 IR AR BT EIAR X 1t A

OB BB R AT, SR i P9 R R AR R
HARR, 2w 2 B0 & AL I 5 2% RIS, Bl 1
B AL EE IR, P 3 105 B 26 o, AN R 52
BG4 T 453 0 DX 38K B8 P AR AE A LU B 0 2
St AR, Ab TR DX S A i A2 AL 1405 95 A
FRORAE R, AR DXI LLAI R it I A A2 453 £ 38
PTG R 5% . T S50 1SRG 4 B RE S b R A
LU S 453 0, T A i EL AN AL B AL R i 7
KA.

KT Fbh

-

B4 (MTR) 5005 X I8 B S5 e S SR R (o B A

Fig. 4. (color online) Relationship between damage

width and criticality of damage evolution.
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Fig. 5. (color online) Temporal characteristics of

micro-damage evolution.
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Abstract

Dynamic damage of material is a complex process that is dependent on lots of effects on a mesoscale, including
grain size, morphology and micro-voids. In order to study the shocked lead micro-damage characteristics in oxygen-free
high-purity copper, the variational thickness values of flyers and samples are designed to vary pulse duration and strain
rate in plate-impact experiment, and the special recovery chamber and surface profile measurement system are used for
soft-recovery and cross-section measure respectively. Based on the reconstruction, quantitative and statistical analysis, it
is found that the longer pulse duration and higher shock loading stress bring about more serious local damage in oxygen-
free high-purity copper. The mensurable damage width of sample cross-section results from the damage evolution on a
sub-micron scale. Critical evolution time of sub-micron is observed to decrease with strain rate increasing, suggesting
that damage evolution speed of sub-micron becomes faster as strain rate increases. The void size distribution of recovered
sample is presented, and the topological characteristic transition accompanied with nucleation, growth, and coalescence
processes of microscopic voids is also discussed. Through a comparison of difference between this work and the literature
of previous research, a physical explanation of voids size distribution characteristics of oxygen-free high-purity copper is

presented.
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