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Fig. 1 Microstructures of AI/Ni multi-layered composites manufactured by cold rolling with 2—5 passes
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(a) 2 rolling passes (b) 3 rolling passes
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(c) 4 rolling passes (d) 5 rolling passes
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Fig. 2 AI/Ni interface microstructures reflected from SEM photographs
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Fig. 3 True stress-strain curves of Al/Ni multi-layered
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Fig. 4 Typical pictures for quasi-static compressive cracks of Al/Ni multi-layered composites
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Fig. 5 An experimental layout of double impact initiation experiment
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Fig. 6 Typical photographs of impact reaction in experimental chamber
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Fig. 7 Typical pressure curves
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Table 1 Experimental results of double impact initiation

AUNB RS mlg v/(m-s™) Ap,/MPa 0Kl EJ/K] e/klg)  (Ap, ;)/(MPa's™)

2.94 841 0.011 0.97 0.80 0.06 0.42
2.98 872 0.016 1.41 0.89 0.17 0.46

REL3ER 2.59 1103 0.049 431 1.31 1.16 1.58
2.95 1382 0.081 7.13 2.55 1.55 2.45
2.74 1 406 0.105 9.24 2.44 2.48 3.09
2.69 852 0.014 1.23 0.74 0.18 0.54
2.59 1032 0.024 2.11 1.12 0.38 1.09

BHLATEIR 2.67 1064 0.033 2.90 1.25 0.62 1.06
2.79 1327 0.058 5.10 2.19 1.04 1.76
2.73 1371 0.087 7.66 2.30 1.96 235
2.98 854 0.015 1.32 0.81 0.17 0.48
2.90 1023 0.025 2.20 121 0.34 0.81

RELSIE R
2.88 1049 0.028 2.46 1.28 0.41 1.04
2.88 1419 0.048 422 2.60 0.56 1.41
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Fig. 8 Specific chemical energy
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for AI/Ni multi-layered composites
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Fig. 9 Increase rate of quasi-static pressure
for AI/Ni multi-layered composites
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Mechanical properties and shock-induced chemical reaction behaviors
of cold-rolled Al/Ni multi-layered composites

XIONG Wei', ZHANG Xianfeng', CHEN Yaxu?, DING Li', BAO Kuo', CHEN Haihua'
(1. School of Mechanical Engineering, Nanjing University of Science and Technology, Nanjing 210094, Jiangsu, China;
2. Army Equipment Department, Beijing 100072, China)

Abstract: Al/Ni multi-layered composites were manufactured by cold rolling with different passes. The
influence of cold rolling passes on the mechanical properties and shock-induced chemical reaction (SICR)
behaviors of AI/Ni multi-layered composites was investigated by quasi-static compression tests and impact
initiation experiments. A scanning electron microscopy (SEM) was used to obtain the microstructures of the
AI/Ni multi-layered composites, and the microstructures from the scanning electron microscopy images were
used to explain the experimental results. The results show that the cold-rolled AI/Ni multi-layered
composites behave more plastically than the powder-compacted Al/Ni composites do. The compression
strength of the AI/Ni multi-layered composites increases with the growth of rolling passes. On the other
hand, more rolling passes result in decaying energy release capacity of the AI/Ni multi-layered composites
under impact velocity from 800 m/s to 1 500 m/s.
Keywords: multi-layered composites; Al/Ni materials; shock-induced chemical reaction
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