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Abstract

A series of uniaxial strain-controlled fatigue tests were performed at 650 °C to
explore the high-temperature low cycle fatigue (LCF) behavior and corresponding
microstructure evolution of a novel 9Cr—3W-3Co martensitic G115 steel. The fatigue
test results showed that the steel exhibited a cyclic softening behavior and the degree
of softening S increased with the total strain amplitude, which was related to the
decrease of dislocation density and subgrain development. Further, statistical analysis
of the subgrain size after LCF tests at different strain amplitudes showed that the
development of subgrain or cell depended on both the plastic strain level and cycles,
among which the effect of plastic strain level is dominant. The variation of degree of
softening AS was used to make comparison between G115 steel and P92 steels to
evaluate the effects of the strain amplitudes on the respective S. The G115 steel
experienced the minimum relative increment compared with P92 steel. This resulted
from the strengthening by fresh and fine Cu-rich precipitates. The number density of
Cu-rich particles increased with the total strain amplitude and that weakened the
effect of strain amplitude on degree of softening. SEM was employed to investigate

the fracture morphology; representative images of the G115 steel after the LCF tests
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