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ABSTRACT Low–cycle fatigue (LCF) tests of Ti–2Al–2.5Zr samples were performed at 673 K. The
cyclic stress response curves show that an initial cyclic hardening followed by cyclic softening was displayed,
subsequently second hardening appeared. Furthermore, this alloy displays much higher LCF life at 673 K
than that at RT when cyclic strain amplitude (Δεt/2) exceeds 1.0%. Transmission electron microscopy
(TEM) observations revealed that the typical dislocation structures were dislocation wall and cell. The
improvement in LCF life of Ti–2Al–2.5Zr can be attributed to homogeneity of plastic deformation due to
activation of multiple slips.

KEY WORDS metallic materials, low cycle fatigue, Ti–2Al–2.5Zr, secondary cyclic hardening, dislo-
cation
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Fig.1 Cyclic stress amplitude vs number curves of

Ti–2Al–2.5Zr at 673 K
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Fig.2 Comparison of typical cyclic stress–strain hys-

teresis loops of Ti–2Al–2.5Zr at 298 K with
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Fig.3 Effect of testing temperatures on the LCF life

of Ti–2Al–2.5Zr alloy
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Fig.4 Fracture surfaces in the region of stable crack propagation in Ti–2Al–2.5Zr fatigued at

Δεt/2=1.0% and 673 K: (a) fatigue striations and (b) voids at grain boundary
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Fig.5 Dislocation structures formed in Ti–2Al–2.5Zr alloy fatigued at 673 K and different strain am-

plitudes: (a) Δεt/2=0.5%, (b) Δεt/2=0.75%, (c) Δεt/2=1.0% and (d) Δεt/2=1.5%
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