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Effect of Strain on Ferrite Transformation from Super-cooled Austenite in Fe-0.5%C Alloy

Kiyotaka Matsuura, Youichi Iton and Toshio Narita

Synopsis : Fe-0.51wt%C alloy was cooled from 1000°C at 0.3°C/s and rolled at 710°C, at which austenite was super-cooled by 55°C.
The isothermal transformation behavior at 710°C from the super-cooled and strained austenite to ferrite was investi-
gated. It has been found that the nucleation rate of the ferrite particles increases with strain and that the rate constant
for the growth of the ferrite particles remains constant regardless of the strain. The time required for the transforma-
tion and the average size of the ferrite particles decrease with increasing strain.
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Table 1. Chemical composition (wt%).

C Si Mn P S Sol. Al
0.51 0.03 0.003 0.003 0.005 0.039
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Fig. 1. Increase in the volume fraction of ferrite
particles during cooling at 0.3°C/s.
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Fig. 2. Thermal history.
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Fig. 3. Schema of the apparatus.
F1, F2: furnace HR: roller WB: water bath
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Rolling Direction

Fig. 4. Structure of the sample quenched soon after
rolled at 710°C, showing no evidence of fer-
rite transformation during rolling.

Rolling reduction : p=0.2.
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Fig. 5. Transformation behavior for different roll-
ing reduction, p.
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Rolling Direction

Fig. 6. Change in the ferrite structure during the

transformation.
(@) p=0, t=120 (b) p=0, t=300 (c)p=0, t=1200
(d) p=0.2,t=20 (e) p=0.2, t=50 (f) p=0.2, t=120
() p=04,t=15 (h) p=04,t=25 (i) p=0.4, t=60
p: rolling reduction
t: time from rolling (s)
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Fig. 7. Relation between the ferrite particle size, d,
and time from rolling, t.
p: rolling reduction
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Fig. 8. Relation between the number of ferrite parti-

cles, N, and time from rolling, t.
p: rolling reduction
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Fig. 9. Calculated transformation behavior for dif-
frent rolling reduction.
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Fig. 10. Effect of rolling reduction on the time
required for the transformation.
f: volume fraction of ferrite particles
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Fig. 11. Relation between the rolling reduction and
the average ferrite particle size.
f: volume fraction of ferrite particles
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