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fatigue cycles of Ti6242 alloy at different dwell time:
(a) Loading process; (b) Unloading process
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(a) Dwell strain ¢; (b) Inverse strain ¢,
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Fig. 12 Change curves of stress parameters with dwell
fatigue cycles of Ti6242 alloy at different stress ratios:

(a) Yield stress g, o,; (b) Reversible stress o,
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Effects of dwell time and stress ratio on stress and
strain responses of Ti6242 alloy

ZHANG Ming-da', CAO Jing-xia!, ZHAI Zhan-jiang®, YANG Ze-nan!, ZHANG Biao?® SUI Nan', HUANG Xu'

(1. Aviation Key Laboratory of Science and Technology on Advanced Titanium Alloys,
AECC Beijing Institute of Aeronautical Materials, Beijing 100095, China;
2. NCS Testing Technology Co., Ltd., China Iron and Steel Research Institute Group, Beijing 100081, China)

Abstract: These near a and o+ f titanium alloys, such as Ti6242 alloy, usually exhibit dwell fatigue failure
characteristic. The investigation results show that the dwell fatigue failure internal mechanism of these titanium
alloy is mainly related to the inhomogeneous plastic deformation and local stress concentration under the dwell
fatigue load. In this study, the dwell fatigue tests with different dwell time and stress ratio were designed to verify
their influences on dwell fatigue life based on the understanding of the soft-hard orientation models. It is found
that the dwell fatigue life of Ti6242 titanium alloy decreases monotonously with the increase of dwell time and
tends to stabilize, but increases exponentially with stress ratio. According to the detailed analysis of stress and
strain curves of Ti6242 alloy under dwell fatigue load, the dwell time mainly affects the redistribution and
accumulative coordination processes of local stress and strain, while the stress ratio can intensify the local strain
difference between the soft phase and the hard phase in the material.
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