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Effect of Prior Deformation on the Martensitic Transformation
Temperature (Ms) and Reversed Martensitic Transformation
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ABSTRACT

This research has been performed in order to investigate the effect of prior deformation on the Ms
temperature and reversed As of Fe-Ni alloy.

The Ms temperatue rose with increment of strain to 30% but lowered over 50%. It can be analysed that
martensitic transformation was promoted by partial dislocation in low strain, but suppressed by dislocation
cell structures in high strain,

The As temperature was substantially increased with higher deformation to 20% but slowly above 50%. It
may be caused that as the transition bands formed by deformation constrained shear strain, therefore

austenitic transformation was hindered.
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Table 1, Chemical composition of the alloy used (Wt %)

Ni C Si Mn Fe

32.6 0.008 0.004 0.008 bal,
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Fig.1. Variation of Ms temperature with deformation of austenite.
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Fig.2. Schematic representation of the Chemical free energy of Austenite and
martensite as a function of temperature,
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Fig.3. Variation of hardness with deformation of austenite.
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Photo. 1. Optical microstructures of Cold rolled austenite. (A) 0% (B) 20% (C) 30% (D) 50%
(E) 70% (F) 90%
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Photo. 2. TEM of Cold rolled austenite. (A) 20% (B) 50% (C) 70% (D) 90%
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Photo. 3. Optical microstructures of martensite transformed from deformed austenite. (A) 0%
(B) 20% (C) 30% (D) 50% (E) 70% (F} 90%
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Fig.4. Variation of As temperature with deformation of martensite
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Fig.5. Variation of hardness with deformation of martensite.
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Photo. 4. Optical microstructures of Cold
rolled austenite. (A) 0% (B) 30%
(C) 50% (D) 70% (E) 90%
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Photo. 5. TEM of Cold rolled martensite. -(A) 0% (B) 30% (C) 70% (D) 90%
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