Effect of austenization conditions for carbide spheroidization in medium carbon steel
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ABSTRACT
The spheroidizing of carbide of carbon steel is primarily determined by the time of austenization and the manipulation of cooling
rate. The related references quoted by this study indicates that the amount of remaining carbide based on the area and volume units
of austenization is equal to that of spheroidized carbide. Accordingly, this study aims to explore that such medium carbon steels as
S35C and S35CM are likely to make it possible to get access to the incomplete solution treatment without carbide entirely dissolved
by means of shortening the time of austenization to the spheroidization. By means of the microscopic observation, the layer-shaped
carbide would be dissolved more completely and the amount of remaining carbide is less in case the duration of austenization is
extended. During spheroidizing, carbon atomic in the austenization is likely to be mingled with remaining carbide to enlarge
spheroidized carbide, leading to the aggregation of spheroidized particles. Based on the analysis of particle size, this study explored
that spheroidized particle is reaching the maximum of dimension after being applied with austenization for 6 hour. In the meantime,
the dimension of carbide is diminishing after being applied for 8 hour. The analysis of spheroidized rate indicates that the
spheroidized rate is increasing with the increased of austenization time. According to the XRD comparison analysis on full annealing
and the different of austenization time of spheroidized structures, the carbide is growing in the process of spheroidization once much
more time is spent in the austenization, making it possible to increase the area of ferrite which is different from that peak of (110)a
ferrite on full annealing. Mechanical properties result indicates that the hardness of S35C and S35CM tends to diminish in case of a
longer period of austenization. The test of austenization for 6 hour contributes to the improvement of its strength and extension.
However, the bigger dimension of spheroidized particles is likely to lower the impact value because of the increasing ferrite. The
austenization for 6 hour released by this study is referred to as the appropriate pre-nucleation, making the time of austenization
decreased by 25%. It is beneficial for the manipulation of this study to examine the appropriate time duration of sphereroidization
by means of the adoption of this result. Taking the result of this study into account in the process of spheroidized heating
manipulation, industries are able to control the amount of electricity consumed in heating process and operation, making it possible
to lower the cost.
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