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Heat treatment is a manufacturing process used to control material properties and
improve microstructures and hardness. Heat treatment consists of three different steps:
austenitizing, quenching and tempering. The process can be accompanied by unwanted effect
such as component distortion, hardness out of specifications and part broken. The distortion
usually bccur when non-uniform heat transfer and volume changes on transformation from ferrite
to martensite present. This thesis is focused on the reduction of component distortion by studying
operating conditions in both austenitizing and quenching steps which are the arrangement of parts
in the austenitizing step and quenching dwell time in the quenching step. Experimental studies
have shown that the well arrangement of parts in the austenitizing step has less part distortion of
9 percentages in comparison with the random or disorder arrangement of parts. The more
quenching dwell time at 5 minutes also results in less part distortion of 7 percentages compared
with the less quenching dwell time at 3 minutes. Simulation studied has been carried to determine
the temperature gradient of the austenitizing and quenching steps. These results can lead to the
conclusions that the temperature gradient in the oven is due to the fact that each layer of the parts
exhibits heat insulation. Then the heat transfer by radiation is subject to the position/ layer of
parts in the oven. The higher dwell time results in the lower part temperature; with the dwell time
of 5 minutes, the part temperature is of 81.4 °C (95% martensite) while with the dwell time of 3

minutes, the part temperature is of 97.3 °C (90 % martensite) .





