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Effects of element Al on microstructure and mechanical
performance of Fe-Mn-Al-C steel

LA Pet-qing, WANG Ke-liang, WANG Li, SHENG Jie, SHI Yu, LI Zheng-ning

(State Key Laboratory of Advanced Processing and Recycling of Nonferrous Metals, Lanzhou Univ. of Tech., Lanzhou 730050, China)

Abstract: Fe-Mn-Al-C steel with different mass-fractions of Al was smelted in medium-frequency induc-
tion furnace in atmospheric environment. XRD, OM and EPMA were used to analyze its microstructure
and test its mechanical performance. The result showed that the Fe-Mn-Al-C medium-manganese steel
would mainly consist of ferrite and austenite phases and the ferrite volume fraction would increase with the
mass-fraction of Al. The C element would be enriched in the austenite under different conditions of Al mas-
fraction. In addition, the hardness of the medium-manganese steel with Al mass-fraction of 6%, 8%, and
10% would be 267, 330, and 323 HV, respectively. The strength and plasticity of the medium-manganese
steel would decrease with the mass-fraction of Al, and the measured strength would greatly be lower than

the theoretical strength calculated with empirical formula. The alloy would have a poor plasticity.
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Tab.1 Mass-fraction of compositions of experimental alloy

%
Mn Al C Si P Fe
1 10 6 0.25 0.16  0.0052  Bal
2 10 8 0.25 0.16 0.005 2 Bal.
3 10 10 0.25 0.16 0.005 2 Bal.
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Fig.1 XRD patterns of medium-manganese steel with dif-

ferent mass-fractions of Al
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Fig.2 OM images of medium-manganese steel with different mass-fractions of Al
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Fig.3 EPMA image and element distribution of medium-manganese steel with mass-fraction 6% of Al
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Fig.4 EPMA image and element distribution of medium-manganese steel with mass-fraction 8% of Al
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Fig.5 EPMA image and element distribution of medium-manganese steel with mass-fraction 10 % of Al
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