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Low cycle fatigue behaviors of Z3CN20-09M cast austenitic stainless steel
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ABSTRACT The low cycle fatigue ( LCF) behaviors of Z3CN20-09M austenitic stainless steel were tested by the method of radial
strain control at room temperature and 350 °C. The steel presents cyclic hardening followed by cyclic softening and the degree of cyclic
hardening depends on temperature and strain amplitude. With the increase of strain amplitude the LCF life of the steel decreases but
the stress amplitude for the same cycles increases. Temperature has great effect on the LCF behaviors of the steel the degree of cyclic
hardening at 350 °C is higher than that at room temperature and the LCF life at 350 °C is also higher than that at room temperature for
the same strain amplitude. Through in-situ observations in fatigue testing slip planes within austenite inclusions and austenite/ferrite
phase boundaries are considered to be the possible nucleation sites of fatigue cracks. The incongruous deformation abilities of austenite
and ferrite cause stress concentration in the phase boundaries and become the preferential propagating paths of fatigue cracks.
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Table 1 Chemical composition of Z3CN20-09M steel

%

C Cr Ni S P Si Co Mo Mn Cu N
0.031 20. 45 10.2 0.0032 0. 026 1.15 0. 028 0.2 1.02 <0.1 0.091
RCC—M <0.04 19.0~21.0 8.0~11.0 =<0.015 <0.03 <1.50 <0.10 — <1.5 <1.0 —
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Fig.1 Microstructure of Z3CN20-09M steel
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Fig.2 Dimensions of a low-eycle fatigue specimen ( unit: mm)
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Fig.3 Dimensions of an in-situ fatigue specimen ( unit: mm)
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Fig.4 Cycle characteristic curves of Z3CN20-09M steel at room tem—

perature
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Fig.6  Relation between cyclic stress and strain of Z3CN20-09M
steel
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Fig.7 Relation between strain amplitude and fatigue life of Z3CN20- I
09M steel
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In-situ observations of fatigue crack initiation and propagation
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Fig.9 Propagation of fatigue cracks in Z3CN20-09M steel
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