J. Korean Powder Metall. Inst., Vol. 26, No. 5, 389-394, 2019
DOI: 10.4150/KPMI.2019.26.5.389
ISSN 1225-7591(Print) / ISSN 2287-8173(Online)

LUEZAE FeMnNiCEH 22 @2HUO0IE MM
QLT - MEH - 20T - 0fA{xy*
AR sk A1) T ok

Austenite Stability of Nanocrystalline FeMnNiC Alloy

Seung-Jin Oh, Junhyub Jeon, In-Jin Shon and Seok-Jae Lee*
Division of Advanced Materials Engineering, Research Center for Advanced Materials Development,
Jeonbuk National University, Jeonju 54896, Republic of Korea
(Received October 2, 2019; Revised October 18, 2019; Accepted October 18, 2019)

Abstract In the present study, we have investigated the effect of sintering process conditions on the stability of the

austenite phase in the nanocrystalline Fe-5wt.%Mn-0.2wt.%C alloy. The stability and volume fraction of the austenite
phase are the key factors that determine the mechanical properties of FeMnC alloys, because strain-induced austenite-

martensite transformation occurs under the application of an external stress at room temperature. Nanocrystalline Fe-

S5wt.%Mn-0.2wt.%C samples are fabricated using the spark plasma sintering method. The stability of the austenite phase
in the sintered samples is evaluated by X-ray diffraction analysis and hardness test. The volume fraction of austenite at

room temperature increases as the sample is held for 10 min at the sintering temperature, because of carbon diffusion in
austenite. Moreover, water quenching effectively prevents the formation of cementite during cooling, resulting in a

higher volume fraction of austenite. Furthermore, it is found that the hardness is influenced by both the austenite carbon

content and volume fraction.
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Table 1. Sintering conditions for Fe-5Mn-2C alloy samples
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notation Temperature (°C) Holding time (min) Cooling method
SnoA 1000 0 Air cooling
SnoW 1000 0 Water quenching
S10A 1000 10 Air cooling
S10W 1000 10 Water quenching
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Fig. 1. XRD patterns of the powder: (a) Fe raw powder, (b) Mn raw powder, (c¢) Graphite powder, and (d) mechanical milling
powder.

Table 2. Density of sintered samples with different sintering conditions

Density SnoA SnoW S10A S10W
theoretical (g/cm?) 7.785
measured (g/cm®) 7.721 7.596 7.741 7717
relative (%) 99.2 97.6 99.4 99.1
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Fig. 2. XRD patterns of the sintered Fe-5Mn-0.2C samples: (a) SnoA, (b) SnoW, (c) S10A, and (d) S10W. Blue arrow means the

cementite phase.
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Fig. 3. Relationship between the volume fraction of austenite
and austenite lattice parameter.
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