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Table 1. The parameters of Pb.

po/g-cm ™3 v Co/km-s~1 A Tmo/K  pok/gem™3 Q/GPa q
11.35 2.77 2.051 1.46 600 11.636 14.88478 11.2705
Go/GPa  Yy/MPa  Yiyax/MPa B n G G'p/MPa-K~1 Y,
8.6 8.0 100 110 0.52 1.0 —9.976 9.304 x 10~4

B FAREER A T R 5

M
T=—(F—-F
3R( C)’
3 1 _ _
EC:—Q{fexp [q(l—é 18y —§=1/3
PoK 4

(-l

K, RASIRE R MORBERITE; Ec N&RE
A8 pox R~ 0 KIS E B & = Vo /V AT
0 KE#E MR Q, ¢ NMENE L R 171
TEYIAOR 4L

2 ERGHMT
2.1 HEER

EFHEFRM _YEIITSPHIEF, KA S
SEG A R INEEN 71 22 RAS ) Bl T B A N 4
JE AT S I . SR AR v SR AP TH
BB BRI AR, P AT E BT 2
M40 GPa; Ff &K v 40 5 #6385 4% (99.99%) 2 1l
TN &, 2% HDHLRS BE A Ral.6; S8 A0 R Tl
AT R T 12 20 38 % 1 AR eH O B T B
AR DISAR I 5 PR 56500 - B8, 40 Jam FBE ) 2 1l
M) AR S P71 O T v R Se 0 AR X
SIZIG R i 3R 1T 55 R FH 42 fi =X 2% T 42 3R A (Form
Talysurf PGI 830/1230) #EAT T miAg &, HAL
AR TR B RN 0.8 nim, 5 ] B0 SRR 2 0] ik
N1 pm. SR LATSRRE S a0 1 s, o] b
B VAR B APEHES, TSR AR — B, HURHIE L
FIZHCN: KRR =5 pm, K1 =75 pm, KA
0 = 165°.

A HUE R R B — 2 ST PR L,
AR S5 rp S R v R A S B 3 ANV R R .
VIR VAR AL 55 SRR VA A S B I A TR
JE—5, RN =75 pm, h =5 um. HHEFALY

K2 s, BRI EE 1 = 0.225 mm, &l = 0.3 mm,

SPH KT BE A 0.2 um, & %0% 160 J7; 5
BEDUE IR E 0 = 1.0 km/s Bl FR 1L ROALEE S, 7
A2 2540 GPa (177 WM BCR A B PRI BN XS 7R
T2 526 A, 2R PR T AN AL 2 < R 1, BERL T
T EE 55 OGS RO T B B AR IR, LR H AR
I, & BB R — My B i g

SRR B

y/nm
o = [ V) w 'S ot [}

1 1 1 1 1 1 1
24.20 24.25 24.30 24.35 24.40 24.45 24.50 24.55
z/mm
PI1 SeBe R iR T skIA 50
Fig. 1. The profiles of the surface defects on the Pb
target.
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Fig. 2. The sketch drawing of the simulation model.
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Fig. 3. (color online) The time evolutions of the micro-ejection caused by V groove.
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Fig. 4. (color online) The time evolutions of the micro-ejection caused by real surface groove.
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Effects of surface groove micro-structure on ejection
from shocked metal surface
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Abstract

When a shock wave releases from a metal-vacuum interface, some high velocity metal particles will be ejected from
the metal surface, which is generally caused by some tiny grooves on the metal surface. This phenomenon is often called
the “micro-ejecta”. In this paper, we numerically investigate the effect of the micro-structures of these tiny grooves
on the property of the micro-ejecta. To verify the numerical simulation model, a strict Pb micro-ejecta experiment is
carried out, where the breakout pressure is about 40 GPa and the Pb target surface roughness is Ral.6. The dynamic
processes of the micro-ejection caused by the real surface groove of experimental target and simplified isosceles groove
(both have a depth of 5 um and wavelength of 75 um), are respectively simulated by a two-dimensional smooth particle
hydrodynamics method, and the effects of surface groove micro-structure on the micro-ejecta properties are examined.
The simulation results of the tip velocity and accumulated mass, obtained from the real surface groove model, are in good
agreement with the corresponding experimental results measured via DISAR and Asay foil, implying that the numerical
result is exact. The tip velocity and accumulated mass caused by the real surface groove are much larger than those
caused by the simplified isosceles groove, and a second ejection phenomenon is found in the micro-ejecta process from
the real surface groove model. The process can produce some faster ejecta than a single ejecta process and influence
the density distribution of the micro-ejection. It indicates that the micro-ejecta process can also be affected by the

micro-structure of the metal surface groove, besides surface groove wavelength and depth.

Keywords: micro-ejecta, numerical simulation, surface groove defect, second ejection
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