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Table 1 Experimental parameters of nanocrystalline copper fabrication under explosive loading

Explosive thickness  Initial thickness of the sample  Thickness of the deformed sample Axial macro strain

o /(mm) /(mm) /(mm) of the sample
1-1 20 20 8.5 0.575
1-2 25 20 7.5 0.625
1-3 30 20 6.5 0.675
1-4 35 20 4.5 0.775
2-1 25 60 49.0 0.183
2-2 35 60 44.0 0. 267
2-3 50 60 41.0 0.317
2-4 60 60 36.0 0.400
2-5 60 60 35.0 0.417
2-6 60 60 33.0 0. 450
2-7 60 60 36.0 0. 400
2-8 60 60 35.7 0. 405
2-9 60 60 37.0 0.383
2-10 60 60 34.8 0.420
2-11 60 60 39.0 0. 350
2-12 60 60 39.0 0. 350
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Table 2 Parameters used in numerical simulations

) B n C m Dy D, D; D, D; ¢ S, Yo T cy
Material
/(MPa) /(MPa) /(MPa) /(K) / [J/(kg » K]
Cu 90 292 0.31 0.025 1.09 5.4 4.89 0 0.014 1.12 3940 133 2.02 1356 383
Steel 792 510 0.26 0.014 1.03 —0.8 2.1 —0.5 0.002 0.61 5172 164 1.16 1793 477
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Fig. 4 Comparison of experimental and numerical results
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Study on the Grain-Size Distribution Rule and Influence Factors of
Nanocrystalline Copper Fabricated under Explosive Loading

WANG Jin-Xiang' ,ZHOU Nan', WANG Xiao-Xu', HANG Yi-Fu’

(1. Nanjing University of Science and Technology ,Nanjing 210094 ,China;
2. Nanjing Baotai Special Materials Co. LTD. sNanjing 211100,China)

Abstract ; Nanocrystalline copper was fabricated by severe plastic deformation of coarse-grained copper at high
strain rate under explosive loading. The average grain size of the samples was tested by X-ray diffraction
analysis, and the deformation process was simulated recur to LS-DYNA3D finite element program. The
influence of strain on the grain refining were analyzed quantitatively. The results show that it is feasible to
fabricate nanocrystalline copper by explosively dynamic plastic deformation of coarse-grained copper and the
grain size of the NC copper can be controlled less than 100 nm, the higher strain is beneficial to the grain
refining,and the distribution of the grain size is not uniform along the loading direction.

Key words: explosive loading;nanocrystalline copper;grain size;strain;strain rate
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