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Abstract: To establish an improved crack growth rate model for powder alloy materials from the perspective of engineering applica-
tion and verification, high—temperature fatigue crack growth tests were conducted on FGH4096 alloy under its typical service temperature
and loading conditions. The effects of environmental temperature and stress ratio on the fatigue crack growth behavior were analyzed. Based
on the experimental data, a comparative analysis was performed among the Paris model, the hyperbolic sine model, and the S—curve model
under a constant stress ratio, as well as the Walker model and the crack closure model, which account for stress ratio effects. The results
show that the Paris model, the hyperbolic sine model, and the S—curve model can all adequately describe the trend of increasing crack
growth rate with increasing stress intensity factor range. The hyperbolic sine model and S—curve model better capture the variation trend of
fatigue crack growth data. Both the Walker model and the crack closure model, which account for the stress ratio effects, can collapse the
crack growth data under different stress ratios into a narrow band, with the Walker model exhibiting better performance. The hyperbolic
sine model provides better life prediction accuracy, whether it is a constant stress ratio model or a varying stress ratio model.
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