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The present paper presents a mechanical model to study the thermomechanical coupling effects on low cycle fatigue life of metallic materials. The ASTM standard for low cycle fatigue testing establishes that the gradient of temperature during a test must not exceed ( 2 K. For high inelastic amplitudes and/or high frequencies it is recommended the use of cooling devices in order to maintain the specimen temperature in the established range. Experimental curves obtained in such controlled conditions are often used to predict the lifetime of real structures, assuming the hypothesis of isothermal processes. In real problems without cooling devices, such assumption may lead to inadequate predictions if small safety factors are adopted. Simple numerical simulations of 316L stainless steel bars are presented and analysed showing that the hypothesis of isothermal processes may be inadequate when cyclic inelastic deformations are involved. The results show that part of plastic work is transformed into heat, resulting in a temperature rise that affects substantially the mechanical behaviour of the material. 
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