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Background

Ferritic-martensitic (F/M) steels are mostly used for high temperature/pressure piping
and heat exchangers in steam-based power plants. Additionally, they are a candidate “"™""{i%, ¢ N
structural material for Generation IV fission power plants. However, microstructural 5 .

degradation under cyclic loading leads to non-saturating softening of F/M steels’. This
softening behavior is even more pronounced under combined creep-fatigue loading? A wn ST woor

better understanding of this phenomenon is needed to avoid over-conservative design boundary 0712
rules as well as for modelling material's behavior.

Experimental Results

& Influences on cyclic softening
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-> further reduction of peak stresses under tension
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® Influences on lifetime =
®Hold time duration @ Ambiguous influence of tensile \ NG
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& Tests with multi-step loading
@ Additional softening due to hold
time in pure-cycling segments
@ Softening independent of
previous hold position

® Lifetime independent of hold time
order

® Strain amplitude
® Softening effect and influence on lifetime
are more pronounced for smaller total
strain amplitudes
@ Underestimation of softening effect at
typical high-strain lab testing

Modelling Result
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