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Abstract: 

With the increase of exhaust temperature in automobiles resulting from the stricter 

environmental and fuel consumption regulations, high temperature fatigue failure of 

exhaust manifolds is being a significant issue for safety concern. In this research, low 

cycle fatigue behavior of a Nb-bearing cast austenitic steel with the "Chinese-script" 

type primary Nb(C,N), was investigated in the temperature range of 600°C to 950°C. 

It is indicated that the fatigue lifetime was predominantly dependent on the inelastic 

strain amplitude, in spite of fatigue temperature. However, the change of deformation 

substructure from dislocation cells, slip bands to subgrains was observed from 600°C 

to 950°C, which was induced by the increased thermal recovery. Correspondingly, the 

cyclic stress amplitude changed from cyclic hardening at 600°C to cyclic softening 

and cyclic stress saturation at 800°C and 950°C, respectively. Besides, strain 
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