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Abstract The density solidification and cooling path phase transformation and precipitates phase of Fe{ 5 ~ 15)
Mn~H 6 ~12) Al{0.5 ~1.0) C low density steel are studied by FactSage and JMatPro numerical simulation software. The
vertical sectioons of phase diagram of this system is calculated by using the FSstel database of FactSage software. Based on
these vertical sections the influence of Mn Al and C is analyzed in the phase transformations and precipitates phase during
solidification and cooling to get a diagram of the equilibrium phase-transformation path of Fed2Mn-8. 5A1-0. 8C low density
steel. The results indicate that the full-phase transformation path of Fe-42Mn-8. SA1-0. 8C low density steel during the cool—
ing process from 1 600 C to 600 °C is Liquid—Liquid + Ferrite—Liquid + Ferrite + Austenite—Ferrite + Austenite— Aus—
tenite—Austenite + k-carbide— Ferrite + Austenite + x-carbide. With the increase of C and Mn contents the austenite
phase zone can be enlarged and the austenite can be stabilized. With the increase of Al contents the austenite phase zone
can be reduced and the ferrite can be stabilized. The precipitation temperature of k-carbide increases with the increase of
Al and C content and Al and C can promote the precipitation of carbides k-carbide precipitation. The density of Fed2Mn-
8. 5A1-0. 8C low density steel calculated by JMatPro is 7.05 g/cm’ and the density of steel measured by experiment is
7.00 g/cm’.
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Table 1  Chemical composition of Fed2Mn-8. 5Al-0. 8C
low density steel /%
C Mn Al P S 0 N H
0.80 12.00 8.50 0008 0.002 0.002 0.003 0.000 6

®5 mm UTM5105X
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Fig. 1  Graphs of equilibrium phases of ( a) relationship of content of each equilibrium phases vs temperature; ( b) phase transition vs
carbon content of Fed2Mn-8. 5A1-0. 8C system calculated by FactSage software
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Fig.2 Phase transition path diagram of Fe-42Mn-8.5A1-0. 8C system during equilibrium solidification and cooling
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Fig. 6  Effect of alloying elements content on density of Fe-Mn—
Al-C low density steel
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Fig.8 Morphology of precipitated phase ( a) and EDS analysis
(b) of Fed2Mn-8. 5A1-0. 8C low density steel SEM
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Table 2  Mechanical properties of Fed42Mn-8. 5A1-40. 8C
low density steel
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MPa (Rpo_z) /MPa (Asp) 1%
522 506 14.2 13.2
3h 656 631 15.0 28.2
5h 736 678 16.1 20.1
500 °C 7h 738 683 18.3 16.1
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Fig.9  Stress-strain curves of Fe-42Mn-8.5A1-0. 8C low density
steel casting and aged at 500 C
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