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Fig.2 Measure ductility as a function of inverse Austenite grain size,
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Fig.3 Relation between precipitation spacing and RAY
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Fig.4 Geometries used for FEA( (a) Thermal model, (b) Stress model). Note that x=Omm correspond to the centerline™ .
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Fig.5 Contour plots of solidified shell displacement calculated by using
(a) strong cooling and (b) mild cooling at 1mm of shell thickness
in R3. The deformation geometry has been magnified by 5 times.
Parameter a=0.7 mm'? .
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Associate Professor and ArcelorMittal Dofasco Chair in Ferrous Metallurgy,
Dept. of Materials Science and Engineering, McMaster University, Canada

M Kohei Furumai was a visitor to McMaster
r. University’s Department of Materials Science
and Engineering for two years from October 2016 to
September 2018. The first contact was through McMaster’
s Steel Research Centre (https://www.eng.mcmaster.ca/
mcmaster-steel-research-centre; a cooperation between the
university and more than ten steel companies from around
the world including JFE Steel). Kohei was interested
in participating his company’s study abroad program,
and in particular to learn more about R&D in the area
of continuous casting. Our Steel Research Centre had
previously hosted visiting scientists from the Japanese steel
industry that resulted in very successful outcomes.

As described in the article, the main focus of Kohei’s
research was to better understand slab surface cracking
during continuous casting in Nb containing steels. This
defect is a result of shell deformations during 6 to y
transformation in the mold, as well as a lack of hot ductility
upon further cooling. McMaster’s Steel Research Centre has
a longstanding and leading expertise in using modelling and
experimentation to investigate structure-process-property
relationships in advanced steel alloys; for both new alloy
development and for process quality improvements. In the
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first part of the visit, Kohei collaborated with scientists at the
Natural Resources Canada CANMETmaterials laboratory
to perform novel hot-stage tensile tests using a Gleeble
Thermo-mechanical simulator. These tests allowed us to
examine the competing effects of y grain size and Nb
content affect hot ductility and thus to develop guidelines
for preventing surface crack formation. In the second part
of the visit, Kohei collaborated with graduate students in
my research group to develop a thermal-mechanical finite
element model that couples with a purpose-written 6 to
v phase transformation model to predict how variations
in mould cooling result in strains within the solidified
shell. Both parts of this research were of very high quality,
resulting in publication in ISIJ and helping to improve
product quality at JFE Steel.

Altogether, I was very impressed with Kohei’s experimental
skills, and perseverance in learning mathematical
modelling as a new sKkill. His kindness and hard work
were greatly appreciated, and a great role model for the
graduate students in my research group. I look forward
to continuing collaborating with Kohei in the future, and
further exchanges between McMaster University and the
Japanese steel industry.
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