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Fig.1 Department of Materials Science & Metallurgy, University of

Cambridge. (Online version in color.)
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Fig.2 Heating rate dependence of As, Ar and Ms temperature®.
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Fig.3 Elemental concentration mapping by FE-EPMA of 15.5Cr-
4.5Ni steel quenched after heating to 710 “C at a heating rate
of (a) 0.1 °C/s and (b) 830 C at a heating rate of 50 ‘C/s?®.
(Online version in color.)
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Crystallographic orientation (IPF) maps (a) (b) (c) and image quality (IQ) maps (d) (e) (f) of 14.5Cr-4.5Ni steel reversion

treated at 830 C for 60 s with heating rate of (b) (e) 0.1 “C/s and (c) (f) 50 “C/s. The prior austenite grain boundaries inverse
analyzed from the crystallographic orientation are shown as red lines on the IQ maps®. (Online version in color.)
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University of Cambridge, Prof. Sir.

hihiro Furusho joined the University of Cambridge
C as a visiting scientist during 2016 when his
employer, Daido Steel, recognised his skills with the
award of an opportunity to study abroad. He came with
an extensive background on heat and corrosion-resistant
alloys, stainless steels, soft-magnetic alloys, and structure-
property relationships that accelerate alloy design.

His goal in Cambridge was to undertake a detailed
investigation of solid-state phase transformations in Fe-Cr-
Ni martensitic stainless steel, including phenomena such
as austenite reversion that occur during heating. It is very
difficult to prove the mechanism of the transformation to
austenite, whether it involves long-range diffusion or is
accomplished by displacements. Ideally, it is necessary
to establish any shape deformation associated with the
phase change, but in the absence of such evidence, a

combination of other observations can help.
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Chihiro systematically demonstrated a variety of
austenite morphologies observed during heating. The
greatest heating rates led to particles that are plate-
shaped in three dimensions, whereas slower rates were
associated with “globular” morphologies. Furthermore,
the large heat rates led to an austenite memory
effect. Based on this and other observations including
microanalysis, he was able establish the different domains
for the transformation mechanisms.

I am proud of the work that Chihiro did in Cambridge
including the development of difficult experimental
methods. I am also impressed with his continuing
contributions since returning to Daido Steel. I
wholeheartedly recommend him as a young person
who already has made an impact on the subject of steel

metallurgy.
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