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Abstract

The femtosecond laser can achieve high strain rates. We have investigated the damage evolution
by void growth and coalescence of single crystal Cu at high strain rates using molecular dynamics
simulation. The free surface velocities of single crystal Cu for the flyer velocity at 1.5 km/s and 2.0
km/s are calculated. The strain rates are 1.39 x 10° s-1 and 1.52 x 10° s-1 respectively when v0 are
1.5 km/s and 2.0 km/s. The microvoid evolution during the failure is presented, and the corres-
ponding void distribution and void volume fraction are calculated. The results explain that the
mechanism of damage evolution of single crystal Cu at high strain rates. In addition, the effect of
strain rates on void nucleation and growth is analyzed. The results provided a theoretical basis for
the experimental study of metal spallation under the femtosecond laser.
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Figure 1. Snapshots of void distribution for single crystal copper triaxially deformed at & =1.39 x 10°s™". (a)
10 ps, (b) 11 ps, (c) 12 ps; (d) 13 ps; (e) 14 ps; () 15 ps [18]
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(e) 12 ps; (f) 13 ps; (g) 14 ps; (h) 15 ps [18]

Figure 2. Snapshots of void distribution for single crystal copper triaxially deformed at & =1.52x 10°s™".
(a) 8 ps; (b) 9 ps; (¢)10 ps; (d) 11 ps; (e) 12 ps; (1) 13 ps; (2) 14 ps; (h) 15 ps [18]
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Figure 3. Distribution of vacancy cluster sizes at different
strain rates
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Figure 4. The evolution of the number of different size vacancy clusters over time (a) = 1.39 x 10°s™'; (b) =1.52 x 10° s
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Figure 5. Void volume fraction for single crystal copper de-
formed triaxially at different strain rates [ 18]
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