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Mechanical behavior of ultra-fine grained aluminum at
different temperatures and strain rates

WANG Cun-xianm SUO Tao, LI Yu-long, XIE Kui

(School of Aeronautics, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: An available aluminum with a purity of more than 99.9% (mass fraction) was used to produce ultra-fine
grained aluminium (UFG-Al) by equal channel angular pressing (ECAP) method. The mechanical behaviour of UFG-Al
at temperatures ranging from 77 to 473 K under quasi-static and dynamic compression was investigated. The effects of
grain refinement on the strain hardening behavior, temperature and strain rate sensitivities of mechanical properties of
pure aluminum were studied. The grain refinement leads to the lost of stain hardening abilities, and the corresponding
temperature and strain rate sensitivities also significantly increase. Meanwhile, as the temperature rises, the strain rate
sensitivity of mechanical properties increases significantly.
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Fig. 1 TEM image of UFG-Al
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Fig. 2 True stress—true strain curves of UFG-AI at different temperatures and strain rates
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Fig. 3 Strain hardening rate for UFG-Al and coarse-grained

Al during quasi-static loading at different temperatures and

strain rate of 1 X107 s
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Table 1 Changes of strain rate sensitivity factors of UFG-Al

with temperature under different conditions

Srain rate sensitivity factor

/K ] ) Dynamic
Quasi-static load ]
compression load

77 0.01311 0.05865
293 0.01617 0.06543
373 0.02562 0.09173
473 0.05796 0.23179
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