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Fig.1 Triangular wave for low-cycle fatigue test (a) and trapezoidal

wave for dwell fatigue test (b)
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Fig.2 Microstructures of TC17 alloy after heat treatment in a+p

zone (a) and B zone (b)
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Table 1 Fatigue life and dwell fatigue sensitivity of TC17 alloy with two kinds of microstructures under different loading conditions

Microstructure of sample Load stress Test condition Ni/cycle N-CF/NCRF State
Equiaxed 0.9000.2 Dwell: 120 s 3397 Unbroken
Equiaxed 0.930p0.2 Dwell: 120 s 3276 Broken
Equiaxed 0.970p0.2 Dwell: 120 s 2282 Broken
Equiaxed 0.970p0.2 Dwell: 0s 5750 2.52 Broken
Lamellar 0.970p0.2 Dwell: 120 s 2422 Broken
Lamellar 0.970p0.2 Dwell: 0s 4403 1.82 Broken
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Fig.3 Dwell fatigue fracture morphologies of equiaxed structure samples under different peak stresses: (a) 0.900p02, (b) 0.930p02, and (€) 0.976p02
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Fig.4 Fracture morphologies of low cycle fatigue (a~d) and dwell fatigue (e~h) for the samples with equiaxed microstructures under peak stress

of 0-970'p0.2
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Fig.5 Fracture morphologies of low cycle fatigue (a, b) and dwell fatigue (c, d) for the samples with lamellar microstructures under peak stress of 0.9762
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Damage Behavior of Conventional Low Cycle Fatigue and Dwell Fatigue of
TC17 Titanium Alloy Under High Load

Guo Ping, Pan Hao, Jia Guoyu, Hou Hongmiao
(Northwest Institute for Nonferrous Metal Research, Xi’an 710016, China)

Abstract: Effect of different loading waveform on fatigue damage of TC17 titanium alloy under the high stress level was researched. The results
show that the dwell fatigue life under the peak stress and dwell loading time of 120 s is lower than low cycle fatigue life for TC17 titanium alloy.
Under the condition of the same high load dwell fatigue, the fatigue sensitivity of lamellar structure is lower than that of the equiaxed structure.
Fracture analysis shows that the crack source of dwell fatigue appears on the surface and sub-surface of the sample, while that of low cycle fatigue
appears on the surface of the sample. The fracture surface of dwell fatigue is flatter than that of the conventional low cycle fatigue, and the fracture
mode does not change fundamentally under the dwell loading condition.
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