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Computer simulation for prediction of transformation
percent and hardness in quenching heat treatment of
steels

Abstract

In this research, a 2-dimesional finite element thermal model with axis symmetry was
prepared in ANSYS software according to jominy end-quench test. By using thermal
history of different points of jominy sample, the percent of formed phases and the
hardness of steel after quenching were predicted. To gain this purpose the points of CCT
diagram of the selected steel, represent the amounts of ferrite, pearlite and bainite
transformation, were identified. Afterwards, an algorithm to find the intersection of
cooling curves and CCT diagram was developed. According to the intersections, phase
percent and hardness were calculated. The time lasts to sample cools down from 800 to
500 °C is called tg/s. Since each point of jominy sample has a specific hardness and tgs,
this time can be used as a gauge to predict the hardness of each point of an industrial
work piece with similar material. If CCT diagram of a specific steel is available, this
developed model could be used for the prediction of phase change percent and the
hardness of different steel work piece after quenching.

Key words: simulation, heat treatment, Jominy end-quench test, CCT diagram.
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