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aterials science has long served as a decisive foundation for the Department of Atomic

Energy's research and reactor development programmes. This special issue of the Materials

Group Newsletter brings together a diverse set of articles reflecting this scientific

breadth—from advanced alloy development and high-temperature ceramics to modern
electron microscopy, state-of-the-art mechanical property characterization, additive manufacturing,
catalysis, nuclear materials processing, and strategic mineral extraction. Each contribution highlights
how fundamental understanding, sustained experimentation, and indigenous technology development
converge to meet the scientific and engineering challenges of the nuclear sector and can lead to spin-off
benefits to society and industry beyond the nuclear realm.

The articles in this issue illustrate the significant progress achieved across multiple divisions of the
Materials Group. In addition, selected cases of successful collaborations with other research groups from
BARC, other DAE units and research groups from academic institutions have also been included to give
readers a flavour of the breadth and depth of the materials related activities of Materials Group, BARC.
They document advances in bainitic steels for reactor pressure vessels; Ni-Cr-Mo alloys for molten-salt
technologies; developments in materials testing at various length and time scales; magnetic materials;
boride-based absorbers; oxidation-resistant coatings; high-performance glasses, ceramics and
composites; porous ceramics for hydrogen production; structural materials for emerging reactor
concepts; and innovative analytical capabilities including iDPC-STEM and PIGE. Also featured are
achievements in laser additive manufacturing, e-waste recycling through nanoparticle synthesis, large-
scale nanotube production, and a broad a portfolio of technologies transferred to industry—each
reinforcing national self-reliance. Together, these developments underscore the Materials Group's central
role in enabling next-generation reactor systems, expanding safety margins, and strengthening the
country's indigenous technology base.

This issue is published in honour of Dr. Raghvendra Tewari, Distinguished Scientist & Director, Materials
Group, whose distinguished scientific career has made enduring contributions to nuclear materials
research. His work in phase transformations, electron microscopy, zirconium metallurgy, and structural
materials has shaped many of the themes represented here. Equally significant has been his leadership in
nurturing collaborative problem-solving, rigorous characterization methodologies, and a culture of
scientific discipline. The breadth of research showcased in this volume reflects the scientific ecosystem he
helped build and the partnerships he fostered across BARC, NFC, RRCAT, IGCAR, and academic
institutions.

We hope this special issue serves both as a record of recent accomplishments and as an inspiration for
continued innovation in materials research, development and technology translation. We thank all
contributors for their efforts and the readership for their continued engagement with the scientific
activities of the Materials Group.

Dr. Ram Niwas Singh

Outstanding Scientist &
Head, Mechanical Metallurgy Division
Materials Group, BARC
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