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Fig. 5 Morphologies of fatigue crack propagation fracture of GH4742 at 700 ‘C: (a) Near-threshold regime; (b) Low AK regime;

(c), (d) High AK regime; (e), (f) Final fracture region
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Fatigue crack growth behavior of GH4742 alloy

ZHANG Bao-ning', YUAN Chao', GUO Jian-ting', QIN He-yong?, ZHAO Guang-pu’

(1. Institute of Metal Research, Chinese Academy of Sciences, Shenyang 110016, China;
2. High Temperature Materials Research Institute, Central Iron and Steel Research Institute, Beijing 100081, China)

Abstract: The crack propagation behavior of GH4742 alloy was studied respectively at room temperature, 700 ‘C and
750 C. Fatigue fracture was observed by scanning electron microscopy (SEM). Effects of temperature and stress
intensity factor (AK) on crack growth life and rate were studied. The electron back scattering diffraction (EBSD)
technique was applied to investigate the crystallographic mechanism of crack propagation. The results show that with the
increase of temperature, crack propagation life of the alloy decreases and crack propagation rate increases as well as the
intergranular fracture characteristics is more obvious. Crack growth in the original large deformation grain is in a
transgranular manner along a low angle boundary. While crack meets the recrystallized grain boundaries, the mode of
fracture is mainly the intergranular expansion and the way of crack growth depends on the magnitude of the interfacial
angle and the misorientation of adjacent grain plane.
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