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Effect of Two-stage Cooling Rate on Austenite-ferrite
Phase Transformation in High Temperature
Transition Region
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Abstract: Effects of different two-stage cooling rates on start temperature and microstructure of ferrite
transformation were studied with metallographic microstructure, stress-temperature curves and small
strains in the cooling process. The two-stage cooling rate of C-Mn steel in high-temperature transition
zone of deformed austenite was controlled by Gleeble thermal mechanical simulator. The results show
that ferrite transformation start temperature drops and ferrite volume fraction increases when this way
of front fast cooling and subsequent slow cooling at the high temperature transformation zone of su-
percooled austenite, compared with the same time continuous cooling, and when rapid cooling rates of
100°C /s in the preceding stage, decline of ferrite transformation start temperature can reach 100°C and
ferrite volume fraction is nearly double. Therefore, the cooling way of front ultra fast cooling (UFC)
and subsequent slow cooling is helpful to enhance amount of ferrite transformation and reduce ferrite

phase transition temperature in order to refine the ferrite grain.
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Fig.1 Schematic diagram of thermal simulation test
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Table 1 Sample numbers and thermal simulation
process parameters
Sample 6/ v/ T,/ t2/ vy / T/
s (C s b C S (C s H C
Al 2 1 898 18 11 700
A2 2 10 880 18 10 700
A3 2 25 850 18 8.33 700
A4 2 50 800 18 5.56 700
A5 2 75 750 18 2.78 700
A6 2 100 700 18 0 700
A7 5 12.5 837.5 15 12.5 650
A8 5 15 825 15 15 600
A9 7.2 12.5 810
Al0 8.8 12.5 790 Water quenching to
All 10. 4 12.5 770 room temperature
Al2 16 12.5 700
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Fig. 2 Method to determine the phase

transformation start temperature
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Fig.4 Ferrite transformation start temperature under

different experimental conditions
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Fig. 6 Microstructure of quenched specimen A8 after cooled

for 20s continuously at 15°C /s cooling rate
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Fig. 7 Relationship between ferrite volume fraction and

ferrite transformation start temperature
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