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Temperature dependent cyclic mechanical properties
of a hot work steel after time and temperature
dependent softening

Andreas Jilg?, Thomas Seifert®*

?Offenburg University of Applied Sciences, Badstrafle 24, 77652 Offenburg, Germany

Abstract

In this paper, the temperature dependent cyclic mechanical properties of
the martensitic hot work tool steel 1.2367 after tempering are investigated.
To this end, hardness measurements as well as monotonic and cyclic tests at
temperatures in the range from room temperature to 650 °C are performed
on material tempered for different tempering times and temperatures. To
describe the observed time and temperature dependent softening during tem-
pering a kinetic model for the evolution of the mean size of secondary carbides
based on Ostwald ripening is developed. Furthermore, mechanism-based as
well as phenomenological relations for the cyclic mechanical properties of
the Ramberg-Osgood model depending on carbide size and temperature are
introduced. A good overall agreement of the measured and the calculated
stress-strain hysteresis loops for different temperatures and heat treatments
is obtained using the determined material properties of the kinetic and me-
chanical model.
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