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Message from the Director
It is my pleasure to introduce our seventh annual CTSRips have also helped in identifying critical R&D issues for ghe
yS6at SGGSNI aD2Ay3 . Se2yR (Kfburd dz2NFI OS¢ @ 58aLAGS GKS R
S§02y2YAO GAYSa SELISNASYOSR
search enterprise continues to thrive and flourish with nu-various sponsored projects. Notable is the development
merous exciting developments and contributions. T®en- novel phosphorescent thermal spray coating as a proton b
sortium for Thermal Spray Technoldgynow entering its 7 mapper for the spallation neutron source at Oak Ridge
year and has managed to attract some 26 companies includional Laboratory. A noteworthy element of this project
ing several international organizations. The-poenpetitive  addition to the material complexity is the speed of implemd
partnership has benefited all of the industrial members adation. The entire project from concept to initial trials all tie
well as academic participants. Indeed a testament to thavay to field implantation at Oak Ridge was completed in thee
interest is excellent attendance during our biannual meetingsmonths. More information is provided in this newslettef.
The spring meeting involved some 37 industrial participantdNew initiatives are underway in the area of novel TBC systgms
and an additional 115 participating in the web cast. As this for coal derived gas turbines as well as environmental barfier
newsletter is being developed we are anticipating about 35oatings for composites.
participants for the fall meeting to be held on Novemb&t, 5  Our collaborations with both US and international organifa-
20009. tions have allowed new insights into coating property megs-
We have continued to make breakthrough progress in botrurements. Specifically, these partnerships have allowed agpli-
science and technology over the last year. Notable is theations of new measurement tools (e.g. resonant ultrasound
continued interest in measuring anelastic properties of cespectroscopy, infrared tomography, surface characterizati
ramic coatings through our curvature sensor. Both the in sitetc.) to further elucidate the complexities of wide rangi
and ex situ curvature sensors termed ICP and ECP for coatittiggrmal spray coatings. Such expanded and integrated eff

tion through our field trip program. To date some 15 fieldmaterials and processes but also providing much needed
trips have been conducted with the most recent ones to Switvanced properties for design.

zerland and Germany. Through these field trips, we have | invite you to glimpse through these developments in tifis
been able to explore wide ranging thermal spray processesewsletter and through our new expanded website www.ct:
from advanced plasmas to solution and suspension sprayingunysb.org.

of advanced materials. The knowledge gained from the field Sanjay Sampath
Director CTSR

Oak Ridge National Laboratory. Development of a phosphorescent coating for the Spgl
Neutron Source targérom concept to field application in three months

ORNL and CTSR researchers embarked on a novel initiative to apply a conform
phorescent thermal sprayed ruby coating on the neutron generator target at the SEj
tion Neutron Source at Oak Ridge National Laboratory. The goal was to depositi=2
functional (luminescent) coating on the face of a neutron generator target for prig’
beam profiling. The development of such a functional coating required overcomi
merous challenges including optimizing phase and crystallinity of the ceramic layer,
cation on the target material without significant thermal loading from the process, &
cation of the coating on site at ORNL, limited development time, and challenge
feedstock materials and chemistry optimization. CTSR researchers applied the cq
of process maps and in situ coating property sensing to optimize the phase and
structure of the coatings. Together with luminesce
measurements at ORNL, deposition conditions and
rial chemistry were identified. Finally, a portable appl
tion system including robotics, materials handling,
dust collection was designed, fabricated and transpo
to ORNL resulting in the successful application of
novel luminescent coating. The entire project laste
months and points to the power of advanced scien
concepts in expanding thermal spray applications.
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Industrial Consortium News

The Consortium on Thermal Spray Technology continues to SIEMENS
thrive and grow. Presently there are some 26 member compa- Honeywell | | .
nies. The consortium meets twice a year with approximately 40 2 Mizsusisi ’ @ !
50 industrial participants allowing for dissemination of research |CATERPILLAR S s O v

nationalgrid

The power of action:

efforts at CTSR and collaborative discussions among the consor AThlﬁugyne (6%}
tium members. ALST@M ALCEA
Each company contributes $12,500/yethirough membership B kennamerar

fees which partially supports the resear@nd knowledge trans- CHROMALLOY "SI METTECH

é
fer activities. Complementary funding to the tune of $1.7 M has Q/ﬂ.:.‘&h
been received from NSF and DoD to support CTSR/Consortil s u‘+ Y i i rsuo

research activities.

\OL\O SULZER
Ton ﬁ var

Consortiumis operated by the Center for Thermal Spray Research at Stony Brook University

Field Trips with the Irsitu Coating Property Sensor

In October 2009, CTSR team had four successful field triggferent processes. Characterization of coatings is still going
to Europe to conduct research and characterization of coamn. At Sulzer Metco, stress management in carbide coalings
ings using ifbooth diagnostic sensors. Dr. Alfredo Valarezdy APS was investigated by two different torches and groc-
(postdoctoral associate) had the opportunity to visit Alstomess parameters. In two days, 12 experiments were ¢on-
Power Systems facility at Birr, and Sulzer Metco at Wohleucted to find key parameters for optimization of residpal
both in Switzerland; and Dr. Brian Choi (postdoctoral assodtress states.
ate) and Mr. Steve Baader (research engineer) visited the Brian and Steve spent two days at the Institute for Mgnu-
University of Stuttgart and Forschungszentrum Julich in Gefacturing Technologies of Ceramic Components and Co

This series of field trips in the US and Europe started iwas used for the first time to monitor stress evolution|of
2007, and have proven to be very beneficial not only foceramic coatings deposited with High Velocity Solufion
students and associates at CTSR, but also for researchers &t@me Spray (HVSFS). This process yields extreme su strate
engineers at akin research facilities at universities, specialemperature conditions: 750 4 yé¢ 060w nOY0 &LINI
ized labs, and industries. In Julich, the duo spent three days at the Institute for Engrgy

For total of ten days, 92 spray experiments were conResearch: Materials Process and Synthesis groupl)l
ducted using the irsitu Coating Property (ICP) sensor, develfForschungszentrum Julich with Dr. Robert Vassen an
oped by CTSR. We look forward to sharing the interestinGeorg Mauer. ICP was used to monitor the stress evol
results out coming from the carried out research. of HVOF steel and plasma sprayed YSZ coatings. The field

At Alstom Power Systems, we worked together to valitrips to Switzerland and Germany were a great success| and
date their spray process conditions. In three days, 25 exper©TSR is looking forward for continuous and fruitful collaljora-
YSyia 6SNB 02y RdzOGSR &LINI @tloyvidth thie vigit€danstitutgsRind REDyfRilitied.2 | G &a| o &

including Sebastian Mihm, Alfredo Valarezo, and Joerg Sop
Top, center: Forschungszentrum Julich including Balasundar|
Rajasekaran, Georg Mauer, KHeinz Rauwald, Brian Choi,
Robert Vassen, and Stephen Baader. Top, right: Sulzer M

Right: Image showing the ICP sensor being used to evalugié
coating deposition properties.
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CTSR Graduate Students Abroad

Arash Ghabchi José Colmenares
I' NI aKQa NBas

performance and mecha-
nisms of thermal spray
composite coatings
(carbidebased) by re-
course to multscale me-
chanical properties. By
- using a modeling ap-
proach Arash aim to find the effects of crucial microstruc
tural and mechanical properties (e.g. carbide, binder, porog
ities, etc.) on global mechanical response of composite coa

of Japan. He is working under the
supervision of Dr. Seiji Kuroda, diregtor
of the Hybrid Materials Center. Or.

leading to a deeper understanding of underlying weardeveloped techniques for visualization of splat impact.

microstructure and coating properties as well as perform-precursor spraying techniques. He is also learning about the
ance will be studied employing process map approach. different activities going on in the NIMS coating group, guch
Conducting his research in Technical Research Center af the study of their i#house developed warm sprayipg

great opportunities. State of the art research facilities, ex{Electrochemistry of TiOcoatings ) KeeHyun Kim (Metallic
pert colleagues in wide variety of research fields, possibilitplat Impact Phenomena) Hideyuki Murakami (Oxidgtion
to participate in different international projects with indus- Resistance) and Makoto Watanabe (Fail safe thermal §pray
trial and academic partners are the ways that VTT helpsoatings).

Arash to improve the quality of his research work and

achieve his professional goals.

Corrosion and Electrochemistry Research at CTSR

Prof. Chris Weyant has set up facilities at the CTSR in ordéde WCG10Co4Cr coating provided a path for the corrosive
to conduct electrochemistrpased corrosion studies. He is solution to reach the substrate. Incorporation of this equip-
interested in investigating corrosion and tribocorrosionment with existing tribology wear testing apparatuses will
(simultaneous wear and corrosion) mechanisms in thermallgllow for future studies into the tribocorrosion behavior of
sprayed coatings. A variety of materials including metalghermal spray coatings.
polymers, and cermets, are thermally sprayed to provide
corrosion protection in a variety of applications including
airplane landing gears, bridges, and naval vessels.

A Gamry Reference 3000 is used to conduct a variety of
experiments including potentiodynamic testing during which
corrosion is induced in a sample to investigate the nature of
degradation within a sample as well as to calculate the cor-
rosion rate in a particular electrolyte solution (e.g. salt wa-
ter). In addition, nordestructive electrochemical imped-
ance spectroscopy (EIS) testing can be conducted. Imped-
ance measurements combined with equivalent circuit mod-
eling allow for determining characteristics of coatings and Potentiodynamic ~ Electrochemical Corrosion Testing
how corrosion phenomenon leads to coating degradation. Residual Stress Effects Microstructural Effects
Measurements can be made as a function of exposure t{ - [MEH® L=trcosin
specific environments. Some preliminary experiments, =
whose results are shown on the right, reveal the impact thaf
thermal spray coating structure has on corrosion perform-
ance. In this study, comparison of VWZCo with WE 5
10Co4Cr revealed that no additional corrosion protection| * Alumin i Subsrat
was afforded by the addition of chromium. However, 100K-|| o s g e o o s o o
ing at the coating microstructures, one sees that porosity i
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mechanism. During this work, the linkage between process, W2 8 SQ& 62NJ] A& F20dz&aSR 2y GKS RS



