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Strain and Stress Controlled Low Cycle Fatigue Behaviors of TC21 alloy

Yu Zhongliang >, Zhao Yongging®, Zhou Lian®, Sun Jun®
(1. Northwest Institute for Nonferrous Metal Research, Xi’an 710016, China)
(2. Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: In this article the strain controlled and stress controlled low cycle fatigue behaviors of TC21 titanium alloy were investigated.
The fatigue tests were performed at room temperature and cyclic strain and stress ratio of 0.1 with triangle load wave. During the initial
stage of strain controlled fatigue, the cyclic tensile stresses soften rapidly and the cyclic compressive stresses harden rapidly at the same
time, the rates of cyclic softening and cyclic hardening decrease with the fatigue progress. During the overall fatigue progress, the soften
rate is related to the cyclic strain but little to the cyclic stress, which is related to the macro friction stresses. Obvious cyclic creep occurs
under the stress controlled low cycle fatigue conditions, and the magnitude of cyclic creep strain is related to the maximum cyclic stress.
The softening of tensile friction stresses is the main factor of cyclic creep.
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