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ABSTRACT 

In this study, creep-fatigue life prediction using energy-based damage model is conducted. This 

damage model involves energy-based ductile damage, creep damage and fatigue damage. The 

incremental ductile and creep damages are calculated as the ratio of inelastic energy increment to 

inelastic fracture energy [1]. In previous fatigue damage model, the incremental fatigue damage is 

calculated as reciprocal of fatigue life Nf [1], but in the proposed fatigue damage model, the ratio of 

inelastic energy increment to inelastic fracture energy, same as ductile damage and creep damage. The 

advantage of the proposed energy-based fatigue damage model is that multiaxial effect on ductility [2] 

can be considered. The inelastic fracture energy used for calculating creep damage depends on strain 

rate [1]. Likewise, the inelastic fracture energy used for calculating fatigue damage depends on strain 

range [3]. Using the proposed damage model, ductile, creep and fatigue damages are calculated for 

uniaxial creep-fatigue tests [4] using commercial FE software, Abaqus with user-subroutines. 

Calculated fatigue damage using proposed energy-based damage model agrees with the fatigue damage 

calculated using previous damage model. We will apply proposed energy-based damage model for 

cracked specimens under creep-fatigue condition [5] 
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