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Experimental Investigation to Nonproportional
Cyclic Plasticity of 40CrA steel
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ABSTRACT A systematic experimental research on the flow and hardening properties of nor-
malized 40 rA steel subjected to biaxially nonproportional ¢yclic loading was conducted on- MTS
809 material testing machine. Tn most cases,the material performs cyclic softening for the given
cyclic strain path when the strain amplitude is small .and this kind of softening decreases and even
changes to hardening as the strain amplitude increases. Instantansous hardening occurs and is fol-
lowed by a transient,but subsiding softening when the cyclic strain path changes. Tt was observed
that the hardening of the material depends strongly on the shape of cyclic strain path. An interesting
phenomenon is that the 90° out-of-phase strain path, that involves no unloading.does not yield
marked hardening. The variation of the strain path direction and its frequency were observed as the
main factor to determine the material hardnening. The coupling between the hardening induced by
strain amplitude and that by strain path was detected. The memory of the material to the nonpropor-
tional cyclic loading hestory and the validity of Lensky’ s hypothesis of local determinability were al-
50 invesgated.
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