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Uniaxial time-dependent cyclic deformation of
6061-T6 aluminium alloy

DING Jun, KANG Guo-zheng, LIU Yu-jie, WANG Hai-lin

(Department of Applied Mechanics and Engineering, Southwest Jiaotong University, Chengdu 610031, China)

Abstract: A series of experiments were carried out under uniaxial cyclic straining and cyclic stressing to observe the
time-dependent cyclic deformation behaviors of 6061-T6 aluminium alloy at room and elevated temperatures. The main
attention was paid to the effects of ambient temperature, loading rate, and peak/valley hold on the strain cyclic
characteristics and ratchetting. The results show that 6061-T6 aluminium alloy presents weak cyclic softening feature; the
ratchetting behaviour of the material depends not only on the current values of applied mean stress and stress amplitude,
but also on their loading histories. Although 6061-T6 aluminium alloy is not sensitive to the variation of strain rate in
monotonic tension, its cyclic deformation presents remarkable time-dependence, i.e., the responded stress amplitude in
the cyclic straining with peak/valley strain hold is smaller than that obtained without any hold, and decreases further as
the hold-time increases; the ratchetting strain produced in the cyclic stressing with peak stress hold is larger than that
without any hold and increases as the hold-time increases and the stress rate decreases.
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Fig.1 Monotonic tensile stress—strain curves at varied strain

rates and at room and elevated temperatures
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