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Computer Simulation of Quench-Hardening of Alloy Steel for
Structural Purposes by the Modified Finite Difference Method

K.S.Kim, Y. B.Song and C. P, Hong
Department of Metallurgical Engineering, Yonsei University, Seoul 120-749

ABSTRACT

Understanding and control of thermal history of heat-treated components are very
important in heat treating process. A computer program was developed for prediction of
thermal history in quenching process with various cooling media and agitation conditions.
Computer simulation of heat flow in quenching treatment of spur gear of SCM 22 H was

carried out by two and three dimensional

finite difference method. Distributions of

microstructure and hardness in heat-treated spur gear were predicted by computer simulation,
and the results showed a good agreement with the experiments. It was concluded that the
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Fig.3. Cooling curves of SCM 22 H steel(spur
gear) superimposed on a CCT diagram for
oil quenching without agitation,

1:3mm from tooth face

3. 13mm from

tooth face
2:8mm from tooth face 4:19mm from
tooth face
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Fig.4. Cooling curves of SCM 22 H steel(spur
gear) superimposed on a CCT diagram for
water quenching without agitation,

1:3mm from tooth face

2 :8mm from tooth face

3:13mm from
tooth face
4:19mm from

tooth face
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Photo.2. Microstructures of SCM 22 H steel(spur gear) for oil and water quenching without agitation.

b: 19mm from tooth face d:19mm from tooth face
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Fig.1. Schematic of spur gear, Fig .2, Mesh diagram of tooth in spur gear.

Fig.5. Comparison of experimental hardness distri- Fig 6. Comparison of experimental hardness distri-
butions with those by two dimensional butions with those by two dimensional
simulation for oil quenching without agita- simulation for water quenching without
tion, agitation

Fig.7. Comparison of experimental hardness distri-
butions with those by three dimensional
simulation for water quenching without
agitation.



