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Plasticity induced fatigue crack closure under
plane strain condition with dwelling

CHEN Yalong, YANG Xiao guang, SHI Duo qi

(School-ef Jet Propulsiomn,
Beijing U niversity of Aeronautics-and Astrenautics, Beijing 100191, China)

Abstract:~Visco plastic finite_element method was-used to simulate fatigue crack propa-
gation under-constant amplitude cyclic and.dwelling tensile loading conditions for a middle
crack specimen made of tutbine disc material Udimet720 Li (low inclusion). Node release
was used to model the crack ‘propagation at 700 C. T he influences of different maximum cy-
cle loads and dwelling ¥ime on crack open stress intensity factor were studied under plane
strain and censtant load stress ratio R= 0 condition. The values of normalized crack open
stress intensity factor were dispersed under different maximum cycle loads, increased at the
beginning of the cycles, and then decreased slightly to a steady value after adequate cycles
with the crack growth. Theresult shows that the increase of dwelling time will increase nor-
malized crack open stress intensity factor. Creep may influence the crack growth rate at ele-

vated temperature and under dwelling condition.
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1 Udimet720 Li ( : %)
Table 1 Chemical composition of Udimet720 Li ( unit: %)

Ni Cr Co Ti Mo
16 14.7 5 3
Al W Zr Fe C
2.5 1.25 0.4 0.5 0.014
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