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In-situ experimental investigation on austenite grain evolution in Aermet100
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Abstract: The microstructure evolution of materials during the heating and holding process will affect the subsequent deformation process.
Therefore , in order to realize the effective control of microstructure during the hot deformation process of material, the austenite grain evo-
lution law of Aermet100 steel during the heating and holding process was studied in-situ by high temperature laser confocal equipment.
The results show that the austenite grain size increases with the decreasing of heating rate and the increasing of holding temperature and the
holding time. Compared with the heating rate and holding time, the holding temperature has a more significant effect on the austenite grain
size. 1000 °C is the critical temperature for the austenite grain growth of Aermet100 steel. When the holding temperature is lower than
1000 °C, the austenite grain size is smaller, and when the holding temperature is higher than 1000 °C, the austenite grain size increases
significantly. Based on the statistical grain size, two austenite grain growth models coupled with the effects of heating rate, holding tem-
perature and holding time were proposed. The predicted values of the two models are in good agreement with the experimental values,
which indicates that the two established grain growth models are reliable.
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Table 1 Chemical compositions of Aermet100 steel

( %, mass fraction)

Co Ni Cr Mo C Si Mn Fe

14.41  11.13  3.07 1.20 0.23 0.03 0.01 i
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Fig. 1 Flow chart of in-situ holding temperature experiment
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Table 2 Parameters of in-situ holding experiment

FE OMABE/(C - minT')  PHRIEE/C SRR/ min
1 300 1000 25
2 600 1000 25
3 900 1000 25
4 600 900 25
5 600 1100 25
6 600 1200 25
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Fig. 2 Grain morphologies of Aermet100 steel under different heating rates at holding temperature of 1000 “C and holding time of 25 min
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Fig. 4 Grain morphologies of Aermet100 steel under different holding temperatures at heating rate of 600 °C - min™' and holding time of 25 min
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Fig. 5 Austenite grain sizes under different holding temperatures at heating rate of 600 °C + min~'
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Table 3 Values of parameters in modified grain growth model
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values and predicted values by modified model
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