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Center for Thermal Spray Research

Message from the Director

I am pleased to introduce our annual newsletter
“Going beyond the surface” highlighting important
scientific and technical developments, industrial
interactions and personnel/alumni updates. We are
gearing for our fall industrial consortium meeting which
is due to be held at Oak Ridge National Laboratory in
Tennessee. Oak Ridge is part of the US National
Laboratory system which conducts basic/applied research
in science and engineering as well as provide specialized
large scale user facilities to the scientific community at
large to advanced research. Our host for this meeting is
Dr. Edgar Lara-Curzio of the Materials Science and
Technology division, with administrative support from
Christine Goudy. We are grateful to Edgar and Christine
as well as several other ORNL members in enabling this
unique opportunity. Since 2010, the fall consortium
meeting has been hosted at member/collaborator sites
allowing expanded interaction with the said organization.
In this instance, the consortium meeting will highlight
extensive and on-going collaboration between Oak Ridge
and the Center, bringing new insights into thermal spray
research. During this meeting, we will endeavor to
highlight some these interactions.

This past year has seen several important
developments especially highlighting new opportunities
for research and collaboration. Our advanced TBC project
has continued with Oak Ridge focusing on bond coat
processing and component geometry effects on coating
durability. In this effort we have been fortunate to obtain
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support from consortium members including receiving
materials from St. Gobain and Oerlikon Metco as well as
superalloy and testing support from GE Aviation and
Siemens Energy. Such shared activities and collaboration
allows for systematic evaluation of coatings connecting
performance with materials/processing. We will report on
these developments during the upcoming meetings.

We have just successfully completed the 15t year of
our three year program on thermal management coatings
on diesel engines. This project funded by US Army along
with Office of Naval Research seeks to examine thermal
management coating design to meet the complex
performance requirement of reciprocating engines, along
with component engine testing at US Army enabling
iterative feedback among design, synthesis and testing.
Harnessing this opportunity can pay major dividends to
the thermal spray industry while also benefiting engines
from improved performance and efficiencies.

Finally, through a recently awarded project from Air
Force Office of Scientific Research and in collaboration
with Mexican National Laboratories, research has been
initiated on multilayer TBCs and EBCs with emphasis on
advancing knowledge of process induced attributes in
silicate based EBC materials.

As always, I invite you to join the CTSR team to realize
our common goal, to make thermal spray a household word.

- Sanjay Sampath, Director, CTSR

Capturing the Process Subtleties in TBC Deposition on Complex Geometries
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Industrial Consortium News

The Consortium for Thermal Spray Technology Each company contributes $12,500 annually as
hosted by CTSR continues to expand and provide membership fees to the consortium/CTSR enabling
benefits to industry across the self-sustaining operations
supply chain. This past year Consortium for Thermal Spray Technology following the 11 year National
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2016 Fall Consortium at Mitsubishi Hitachi Power Systems

As noted earlier, since 2010 the fall meetings are rotated
around OEM partner sites to facilitate broad interest. Fall 2016
meeting was held at Mitsubishi-Hitachi Power Systems. This
meeting follows successful past events at Naval Research Lab
(2010), GE Aviation (2011), Boeing (2012), Tinker AF Base in
Oklahoma City (2013), Applied Materials, Santa Clara (2014)
and Cummins Engine Co, Columbus, IN (2015). Such offsite
meetings allows expanded participation of design and manu-
facturing engineers from these organizations which will be
crucial to enhance coating utilization in engineering systems.
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Measuring Strain to Failure of Coated Materials Via Digital Image Correlation

Overlay coatings are widely used to impart a range
of surface functionalities including thermal, wear, and
corrosion protection, on a range of engineering
components and structures. Additionally, use of
selectively deposited overlays as a material reclamation
solution can enable restoration of worn or damaged
components. In most engineering applications, the
coating’s role is restricted to the surface, with limited
integration to the underlying substrate. However, the
situation is changing: there is an emerging need for so-
called structurally integrated coatings, where the
coating and substrate are intimately bonded, resulting
in a coupled system with engendered multi-
functionality.

Thermal and cold spray
deposits can be applied to

loaded engineering 0.01
components such as landing o000
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infrastructure, which all show ;556
promise as applications for §
both  enhanced  surface
functionality and potential
structural integration.
However, in most cases, these
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associated with their layered processing and ultra-fine
grain sizes resulting from rapid quenching. The insert
image shows a schematic of the uniaxial tensile testing
setup in use at CTSR. Traditionally this testing process
is monitored by the response of the machine load cell,
with strain assessed through a clip-on extensometer. In
this experiment, a thin strip of nickel coating was
sprayed longitudinally on a tensile dogbone, and strain
monitored through an external digital camera. This
allowed frame-by-frame capture of the strain evolution,
which was later processed with a digital image
correlation tool, allowing the linking of crack formation
events to specific time and strain events.
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People and Places

This year has been eventful for a number of occurrences in and around CTSR. A number of awards were
received by both faculty and students this past year for their exemplary contributions.
Professor Sampath was selected for the highly prestigious TMS Application to Practice
award, reflecting his many years of persistent contributions to bring advance science to
industrial practice. The nominators especially noted the importance of the Stony Brook | -
Consortium as a unique mechanism to foster science-technology linkages, and to build
human resources in specialized fields. Pictured here is Prof. Sampath receiving the f, X
award from Stan Howard during the TMS meeting in San Diego in February 2017.

CTSR also received the JTST best paper award for 2016 for the paper titled

Curvature Measurements", co-authored by Ram Seshadri, Vaishak Viswanathan, Gopal
Dwivedi and Prof. Sampath. In addition, Stony Brook Researchers also received the
JTST Best Paper Honorable mention for their work titled . >

“Thermoelectric Device Fabrication Using Thermal Spray
and Laser Micromachining”. CTSR has now received 6
JIST best paper awards highlighting their exemplary
contributions to thermal spray. Pictured here are CTSR
graduate students Greg Smith and Hwasoo Lee, receiving :8

Graduate scholarship award, continuing CTSR’s successful
streak of winning that award annually now for more than 20
years. Congratulations to all.
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