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Effect of Heat Treatment Process on Microstructure
and Properties of Fe-Mn-Al-C Steel

Hou Meiling, Li Chenxiao, Kong Xiangwei, Bai Yun
( Research Institute, Jiangyin Xingcheng Special Steel Co. , Ltd. , Jiangyin 214400 )

Abstract ; The microstructure evolution and mechanical properties of Fe-Mn-Al steel under different annealing, solution and
aging processes are studied by meansa of SEM, XRD and EPMA. The results show that the 900-1 050 °C annealing temper-
ature has a great influence on the microstructure and properties of the tested steel. With the increase of annealing tempera-
ture, the grain size increases, the carbide gradually redissolved, the strength decreases, and the plasticity-toughness im-
proves. When the annealing temperature is at 1 050 “C for 2 h air cooling, the tensile strength is 1 036 MPa, the elongation
is 39% , the impact energy iz 41 ] and the best plasticity-strength is 40 GPa < 9% . The microstructure of the test steel is
austenite + ferrite + k carbides after solution treatment at 1 050 °C for 2 h and water cooling. With the increase of aging
temperature , k carbides precipitate gradually, which increases the strength and decreases the plasticity and toughness of the
test steel. When aged at 600 °C, the tensile strength is 1 145 MPa, the elongation is 22% and the impact energy is 28 ],
the comprehensive mechanical properties all meet the design requirements.
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Table 1 Chemical composition of test steel/ %

C Mn Al
0.80 ~1.40 16. 00 ~24. 00 8.00 ~11.00
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Fig. 1  Microstructure morphology of 8 mm Fe-Mn-Al-C steel
plate in hot rolled state
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Fig.2 XRD spectra of 8 mm Fe-Mn-Al-C steel plate in hot
rolled state
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Fig.3 Microstructure of experimental steel after annealed temperatures; (a) 900 C; (b) 950 C; (e)1050 C
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Table 2 Mechanical properties of rolled and different heat treated states
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Fig.4 SEM Mircrostructure morphology of experimental steel after annealed temperatures; (a)900 C; (bh)950 C; (¢)1050 C
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Fig.5 Microstructure of test steel of annealed and solution treated states after temperature 1050°C ; (a) Air cooling; (b) Water cooling
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E6 1050 CHEPEAR XRD 1%
Fig.6 XRD spectra of steel solution treated at 1 050 C
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Fig.7 Microstrusture morphology and face scanning of electron probe of test steel aged after 500°C ; (a) Microstructure morphology;
(b) Al; (e) Ni; (d) Mn
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Fig.8 Microstructure of test steel after solution treated after aging temperatures for 4 h; (a) 500 C, (b) 600 C and (c) 700 C,
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Fig.9 XRD spectra of test steel aged after temperature 600 C
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