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Fig.1 The relation of stress amplitude and dissipated energy density
(GH4169; R=0; f[=10Hz; Room Temperature)
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Fig. 2 The relation of stress amplitude and dissipated energy density

(GH4169; R=0; f=10Hz;450°C)
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Fig. 5 The curve of da wy of GH4169 at room temperature
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Tab. 1 Fitting results of crack propagation formula

R A m
= 3.95641. 056 1.168+0. 132
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On the Fatigue Crack Propagation
Based on Dissipated Energy Density

LEI Dong', ZHAO Jian-hua®?, YU Duo-kui’

(1. Department of Mechanics and Mechanical Engineering, Hefei 230027, China; 2. Laboratory for Mechanical Behaviour and Design of
Materials of University of Science and Technology of China of Chinese Academy of Sciences, Hefei 230027, China; 3. Shenyang

Aeroengine Research Institute, Shengyang 110015, China)

Abstract: In the fatigue crack propagation process, the dissipated energy on crack tip determines the
capability of fatigue crack propagation. Dissipated energy density is a characteristic parameter
describing material fatigue performance. The fatigue crack propagation study will have more
significance based on dissipated energy density. The curve between dissipated energy density of Ni-
based alloy GH4169 and controlling stress amplitude was experimentally measured at room
temperature and 450°C respectively. According to the form of Paris equation, fatigue crack
propagation equation was established based on dissipated energy density. Experiments were carried
out to verify the relation between fatigue crack propagation rate and dissipated energy density for
GH4169 at room temperature and 450°C respectively. The trend of experimental results agrees with
proposed equation in a whole.

Keywords: fatigue crack; dissipated energy density; crack propagation equation



