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Study on Phase Transformations in AISI 431 Martensitic Stainless Steel
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The investigation of retained
austenite associated with martensite in
martensitic stainless steel has assumed
great significance, primary due to it
apparent influence on the mechanical

propertics of commercially used

quenched and tempered ultra-high
strength steels. In the last year project,
we found that thin films of inter-lath
austenite are retained in AISI 410
martensitic stainless steel although its
M; temperature is well above room
temperature. The reasons for the lack of
complete martensitic transformation are
not clear. It used to be the view that
martensitic structure gives dislocated
laths if carbon content of the steel is less
than 0.4wt%. However, we found that
microtwins exit in the martensitic laths
in AISIB 410. It was also found that in
AISI410
dependent on the cooling rate during

steels Ms temperature is

continuous cooling treatment.

Based on the above issues, the
present work has examined the
martensitic transformation in AISI 431
(a commercial nickel-bearing low-
carbon martensitic steel) for comparison.
A series of continuous cooling
experiments for this steel has been
carried out on a Dilatromic HI
dilatometer of theta Industries, Inc. The
dilatometric curves, optical
metallography and transmission electron
microscopy has been investigated to find

out the microstructural development and



the transformation kinetics. Through this
research work, the transformation
behaviors in low-carbon martensitic

stainless steels could be elucidated,
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Fig. 1 Dilatometric curves for a series of
continuous cooling treatments

with a wide range of cooling
rates (0.5 - 100°C/s).

Fig. 2 TEM showing micro-twins
extending partially across the
martensite unit.
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Fig. 3 TEM showing twin-related

martensite variants and

interpenetrating twins within
martenite units.



