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Fig.2 The snapshot of the atoms in the four {111} slip surface at 4000 time step with piston velocity of 500 m/s
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Fig. 3 The snapshot of the atoms in the same (111) plane at different time step.

Dislocations move along [112] crystal orientation
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Table 1 The resolved shear stress along different crystal direction in four {111} slip plane with piston velocity

of 500 m/s,the primary tensile stresses are ¢, =19. 60 GPa,os,, =8. 32 GPa,s.. =8. 32 GPa

Slip surface  Crystal orientation G/ (GPa) Slip surface  Crystal orientation G/ (GPa)
[112] 3.54 [112] 1.78
a1 [121] 1.78 aip [121] 3.54
[211] 1.78 [211] 1.78
[121] 0.0 [112] 1.78
a1y [211] 0.0 (11D [121] 1.78
[112] 0.0 [211] 3.54
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Fig. 4 Snapshots of the amorphous atoms around the void surface at different time step with piston velocity of 500 m/s
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Plasticity Mechanism Associated with Nano-Void Growth under
Impact Loading along {111) Direction in Copper

DENG XiaO—Liangl’Z ,ZHU Wen—]unl’S .HE HOng—Liangl ’
WU Deng-Xue”,JING Fu-Qian'"*

(1. Laboratory for Shock Wave and Detonation Physics Research ,
Institute o f Fluid Physics \CAEP ,Mianyang 621900,China;
2. Department of Physics,Sichuan University ,Chengdu 610064 ,China;

3. Research Center of High Pressure Physics,Sichuan Normal University ,Chengdu 610068 ,China)

Abstract : Evolution of Nano-void(diameter d=1. 3 nm) in single crystal copper and associated plastici-

ty deformation around the nano-void under impact loading are investigated by means of molecular dy-

namics (MD) simulation. The results of simulation reveal that in the tensile process there are three of

all four {111} family planes to be activated to glide, dislocations are nucleated in the region near the

void surface and then move outside on three {111} family planes as the void grows. The velocity of dis-

location along (112) directions with the maximum resolve shear stress can exceed transverse sound

velocity. The calculated dislocation damping constant is appropriately consistent with the experiment

results. Due to the approximately symmetrical plastic deformation around the void, the shape of the

void during growth process is almost spherical. The growth rate of the void radius is observed to be

constant under constant shock strength,and the amplitude increases as well as the shock strength in-

creases.

Key words: dislocation;fracture; molecular dynamics;nano-void



