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Fig. 1 XRD patterns of Fe-xMn-9AI-8Ni-1C alloys
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Fig. 2 Microstructure of Fe-xMn-9AI-8Ni-1C alloys
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Fig. 3 EPMA map analysis of the Fe-15Mn-9AI-8Ni-1C alloy
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Fig. 4 Oxidation weight gain curves of Fe-xMn-9AI-8Ni-1C alloys
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Fig. 5 XRD and Raman spectra analyses of oxidation surfaces of Fe-xMn—-9AI-8Ni-1C alloys
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Table 3 EDS analysis of the oxidation surfaces of
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Fig. 6 SEM morphologies of the oxidation surfaces of Fe-xMn-9AI-8Ni-1C alloys

(a) 10% Mn

(b) 20% Mn

© < p -
- oo 'G, : - 2
@
50 pm = o 50 pm

(c) 25% Mn

E7 Fe-xMn-9AI-8Ni-ICASE AT
Fig.7 Micrographs of the oxidation cross-sections of Fe-xMn-9AI-8Ni-1C alloys
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Fig. 8 Alloy element distributions of the oxidation cross-sections of Fe—20Mn-9AI-8Ni-1C alloys
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Effect of Mn Content on Microstructures and Oxidation Behavior of Fe-
xMn-9AI-8Ni-1C Alloys

LEI Na—qing', BAl Ya—ping', CHENG Chao"?, LI Jian—ping', YANG Zhong'
(1. School of Materials and Chemical Engineering, Xi'an Technological University, Xi'an 710021, Shaanxi, China; 2. Northwest
Industrial Group Co., Ltd., Xi'an 710043, Shaanxi, China)

Abstract:

Fe-xMn-9AI-8Ni-1C alloys (x=10, 15, 20, 25 wt%) were prepared by vacuum arc melting. The phase,
microstructures, mechanical properties and oxidation behavior of the alloys at 600 °C. were investigated. The
results showed that the alloys mainly contained austenite phase, NiAl compound and k-carbide phase. With the
increase of Mn content, the austenite phase increased and the NiAl phase decreased. Meanwhile, the plasticity
of the alloys increased and the hardness decreased with the increase of the Mn content. When the Mn content
was 10%, the maximum hardness value was HRC 40.7. The oxidation behavior test results showed that the
oxidation resistance of the alloys increased with the increase of the Mn content. The oxide is divided into two
layers, the outer layer is composed of Fe,O, and a small amount of Mn,O,, and the inner layer is mainly Al,O,
and Mn,O,. Compared with the alloys with Mn content of 10%, the oxidation properties of the alloys with
Mn content of 25% were greatly improved, the oxidation weight gain reduced by 127.8%, and the oxide film
thickness reduced by 102.7%.
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Fe-xMn-9Al-8Ni-1C alloys; microstructures; hardness; oxidation resistance
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