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Fig. 1 Optical micrographs of the three pure aluminum specimens with different grain sizes
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Fig. 3 Experimental setup of spall
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Fig. 4 Stress-strain curves of the three pure aluminum specimens with different grain sizes at given strain rates
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Fig. 5 Dynamic Hall-Petch relationship of aluminum
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Fig. 6 Free-surface velocity curves of the three pure aluminum specimens with different grain sizes

subjected to different impact velocities
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Table 2 Spall strength of pure aluminum and thickness of its spallation fragment
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Effect of grain size on dynamic mechanical properties of pure aluminum

LAN Sheng-wei'?, ZENG Xin-wu'"
(1. Institute of Optoelectronic Science and Technology, National University
of Defense Technology, Changsha 410073, Hunan, China;
2. Hypervelocity Aerodynamics Institute , China Aerodynamic Research and Development Center ,
Mianyang 622663, Sichuan, China)

Abstract: Three pure aluminum specimens with different grain sizes were obtained by the controlled
heat treatment process. The stress-strain curves of the three pure aluminum specimens at 10* ~ 10"
s 'were obtained by using the split Hopkinson pressure bar technique. The yield stress and flow
stress increase with the decrease of the grain size. A Hall-Petch relationship of pure aluminum under
dynamic loadings was fitted out. Spall tests were performed for the three specimens by utilizing a one-
stage gas gun. The results show that the grain size can hardly influence the spall properties of pure a-
luminum.

Key words: solid mechanics; dynamic mechanical properties; split Hopkinson pressure bar; pure alu-

minum; grain size; strain rate; spall
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