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the maximum heating temperature.

4. Pursuit of Grain Refi nement 

In the following, “developed steel” refers to steel 
with refi ned prior γ grain microstructure obtained by a 
combination of Mo addition and low temperature induc- ne, at 2.9 μm, in comparison with the 
grain size of 12.4 μm of the S53C steel. Furthermore, as 
mentioned previously, it can be understood that the prior 

γ grain size becomes smaller with decreases in the maxi-
mum heating temperature in the second pass of induc-
tion quenching.

Next, the following experiment was performed to 
determine the ultimate limit of refi nement of prior γ 
grains. After heating the material to 1 100°C, plate roll-
ing was performed to a thickness of 35 mm. Next, the 
material was cold-rolled to a thickness of 16.5 mm. 
Specimens for use in induction quenching were taken 
from this material, and induction quenching was per-
formed at 1 100°C in the fi rst pass and 870°C in the 
second pass, followed by tempering at 170°C × 30 min. 
The specimens were cut, and the microstructure was 
revealed using the Gamma R etchant. Photo 2 shows 
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