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(M2 The morphology of microstructure and tensile properties of
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Ti48A12Cr2Nb (at%) alloy rods fabricated by the electron beam powder bed
fusion (EB-PBF) process were investigated with a particular focus on the
influence of scan speed of the electron beam. Homogeneous near lamellar
structure composed of the 2 and vy phases can be obtained in the rod
fabricated under the slowest scan speed. The fine lamellar spacing which
contributes to the high strength of the alloy is derived from the fast-—
cooling rate of EB-PBF. On the contrary, a layered microstructure comprising
a duplex—like region and an equiaxed vy grain layer (v band) perpendicular
to the building direction is obtained when increasing scan speeds. We
observed for the first time that an increase in the scan speed results in a
narrow width of the vy band. We also found that these microstructural
changes have a significant influence on the mechanical properties of the
rods. The near lamellar structure exhibits higher strength compared to the
layered microstructure. Whereas, the rods with the layered microstructure
show large ductility at room temperature. The elongation of each rod
strongly depends on the width of the vy band owing to the preferential
deformation of the vy band.
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Influence of Input Energy Density on Morphology of Unique Layered
Microstructure of &-TiAl Alloys Fabricated by Electron Beam Powder Bed
Fusion™
Ken Cho, Naohide Morita, Hiromasa Matsuoka, Hiroyuki Y. Yasuda, Mitsuharu
Todai, Minoru Ueda, Masao Takeyama, Takayoshi Nakano
Materials Transactions, vol:64, No.1l, page:44-49, (2023)
(M2 Microstructure and tensile properties of Ti48A12Cr2Nb (at%) rods
fabricated by electron beam powder bed fusion (EB-PBF) process were
investigated by changing input energy density (ED) which is one of the
important factors affecting formation of the melt pool. We found that unique
layered microstructure consisting of an equiaxed £ grain layer (£ band) and
a duplex region can be formed by EB-PBF with ED in the range of 13 to 31
J/mm3. It is interesting to note that the width of the £ band and the volume
fraction of the £ phase in the duplex region decrease with increasing ED. On
the other hand, the i2/£ lamellar grain in the duplex region increases with
increasing ED. These morphological changes in the layered microstructure are
attributed to variation of temperature distribution from melt pool caused by
increasing ED. Moreover, we also found for the first time the strength of
the alloys can be improved by decreasing width of the £ band and increasing
of the i2/£ lamellar grain in the duplex region. Whereas, the width of the
£ band and the fraction of the equiaxed £ grain in the duplex region should
be increased to enhance ductility of the alloys. [doi:10.2320/matertrans. MT—
MLA2022015]
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(M2 Hematite («-Fe203) emerges as an enticing material for visible—light-
driven photocatalysis owing to its remarkable stability, low toxicity, and
abundance. However, its inherent shortcomings, such as a short hole
diffusion length and high recombination rate, hinder its practical
application. Recently, oxygen vacancies (Vo) within hematite have been
demonstrated to modulate its photocatalytic attributes. The effects of Vo
can be broadly categorized into two opposing aspects: (1) acting as electron
donors, enhancing carrier conductivity, and improving photocatalytic
performance and (2) acting as surface carrier traps, accelerating excited
carrier recombination, and deteriorating performance. Critically, the
generation rate, distribution, role, and behavior of Vo significantly differ
for synthesis methods due to differences in formation mechanisms and oxygen

diffusion. This complexity hampers simplified discussions of Vo,
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necessitating careful investigation and nuanced discussion tailored to the
specific method and conditions employed. Among various approaches
hydrothermal synthesis offers a simple and cost—effective route. Here, we
demonstrate a hydrothermal synthesis method for Vo introduction to hematite
using a carbon source, where variations in the heating rate have not been
previously explored in terms of their influence on Vo generation. The
analyses revealed that the concentration of Vo was maximized at a heating
rate of 16 ° C/min, indicative of a high density of surface defects. With
regard to photocatalytic performance, elevated heating rates (16 ° C/min)
fostered the formation of Vo primarily on the hematite surface. The
photocatalytic activity was 7.1 times greater than that of the sample
prepared at a low heating rate (2 ° C/min). These findings highlight the
crucial role of surface defects, as opposed to bulk defects, in promoting
hematite photocatalysis. Furthermore, the facile control over Vo
concentration achievable via manipulating the heating rate underscores the

promising potential of this approach for optimizing hematite photocatalysts
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The Journal of Physical Chemistry C, (2023-06-08)
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