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(Research Institute, Jiangyin Xing Cheng Special Steel Co Ltd, Jiangyin 214400, China)

Abstract: The hot compression tests of Fe-Mn-Al-C lightweight steel containing Ni were conducted on Gleeble-3800 in
the deformation temperature range from 900 ‘C to 1200 °C with the strain rate range from 0.01 s to 10 s™'. The flow
curves and microstructure evolution were analyzed. The constitutive equation and prediction model were established ,
and the hot processing maps were constructed. The results revealed that all flow curves exhibited dynamic recrystalliza-
tion feature, the flow stress gradually decreased with decreasing strain rate or increasing deformation temperature. The
Arrhenius constitutive equation at the peak stress had good predictability , and the value of activation energy for hot de-
formation was 375 kJ/mol. The average absolute relative error of BP neural network prediction model (2.54%) was sig-
nificantly lower than that of Arrhenius prediction model (11.2%) , therefore, the former could better predict high-
temperature flow behavior. The area fraction of dynamic recrystallization increased with increasing deforamtion tempera-
ture, while it first decreased and then increased with increasing strain rate. The high degree of dynamic recrystallization
at high strain rate (10 s') could be attributed to the comprehensive effect of adiabatic temperature rise and high stored
energy. The area fraction of instability region in the hot processing map decreased with increasing strain. The optimal
hot working range was: 963 C-1200 “C, 0.04 s'-3.48 5",
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Fig. 1 Schematic diagram of hot compression process
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Table 2 The hot deformation activation energy of the experimental steel and the similar steels in the existing literatures

GBS THE/IC AR R /57! AL BE Q/(kJ - mol ™) SCHR

A5 900 ~ 1200 0.01 ~ 10 375 -
Fe-28Mn—8.8A1-0.9C 900 ~ 1 150 0.005~5 394 [20]
Fe-26Mn-8Al-1C 850 ~ 1150 0.001 ~ 10 394 [21]
Fe-30Mn-10Al-1C 850 ~ 1 100 0.01~10 431 [22]
Fe-28Mn-7.3A1-1C 800 ~ 1200 0.01 ~ 10 402 [14]
Fe-30Mn-10Al-1C 850 ~ 1150 0.01~10 392 [23]
Fe-21Mn-11A1-1.5C-2Si 900 ~ 1 150 0.01~1 293 [15]
Fe-27Mn-11.5A1-0.95C 900 ~ 1 150 0.01 ~ 10 294 [24]
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