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Fig.1 Fatigue test waveforms of LCF (a) and LCDF (b), with

peak applied stress, R ratio, frequency and dwell time

indicated
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Fig.2 Optical microscope images of LCF (a) and LCDF (b)
failure modes of Ti6242 alloy (the white circle in

LCF image marks the scratch by the extensometer)
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Fig.3 SEM images of the facets in the crack initiation region on
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LCF (a) and LCDF (b) fracture surfaces of Ti6242 alloy
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Fig.5 Secondary cracks from the longitudinal sections of Ti6242
alloy fatigue fractures of LCF (a) and LCDF (b) (loading
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Fig.4 Optical microscope images of LCF (top row) and LCDF (bottom row) failure modes of Ti624x alloys (the white arrows
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Fig.6 Plastic strain accumulation during LCF and LCDF for
Ti6242 alloy
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Characteristics of Dwell Fatigue Failures and Method
for Assessing the Dwell Sensitivity of Titanium Alloys

Qiu Jianke!, Xi Guogiang®, Ma Yingjie®, Ji Haibin', Lei Jiafeng®, Huang Aijun? Rugg David®, Yang Rui'

(1. Institute of Metal Research, Chinese Academy of Sciences, Shenyang 110016, China)

(2. Baosteel Central Research Institute, Baosteel Co. Ltd., Shanghai 200940, China)
(3. Rolls-Royce plc, Derby DE24 8BJ, UK)

Abstract: Titanium alloys have come up against dwell fatigue failures during service in the aircraft engine. In contrast to normal continuous

cycling, dwell fatigue is manifested by a significant reduction in fatigue life and has distinct failure characteristics. Through the systematic

experimental research, where research objects covered from highly susceptible to unsusceptible titanium alloys, the characteristics of dwell fatigue

failures have been summarized from three aspects, including the fatigue fracture, secondary crack and strain accumulation. According to the

summarized failure characteristics, the method for identifying the dwell fatigue failure and assessing the dwell sensitivity has been put forward.
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