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Industry News
Cincinnati Thermal Spray, Solution Spray Technologies Sign Joint Deal

The solution precursor plasma spray process map is shown.

Department of Energy through the University Turbine Systems
Research program and the Small Business Technology Transfer
Research programs for thermal barrier coating development.
Shane Elbel, president of Cincinnati Thermal Spray, noted the
company is “eager to help cultivate the next generation of thermal
spray processes.”
Ways to improve the throughput and robustness of the
method will be investigated. Cincinnati Thermal Spray is also
discussing it with engine manufacturers, repair entities, and
utilities that may be interested in testing the new thermal barrier
coating on actual components.
In the future, the teams will be publishing joint papers to
disclose achievements and recognize new applications identified
for this niche thermal spray process.

A thermal spray technician monitors process control data during R&D at
Cincinnati Thermal Spray’s technology center.

Cincinnati Thermal Spray Inc., Cincinnati, Ohio, and Solution
Spray Technologies LLC, Storrs-Mansfield, Conn., have recently
signed a nonexclusive license agreement to further commercialize
the solution precursor plasma spray process.
Solution Spray Technologies will be working at Cincinnati
Thermal Spray’s technology center in Ohio, along with their
engineers, to replicate the coating method. Cincinnati Thermal
Spray has invested in liquid feeding equipment and nextgeneration plasma spray process control systems to support the
program. Upon installation, the companies will begin a R&D
program in Cincinnati. The teams are also working to identify and
introduce these coating technologies to a variety of new markets.
The solution precursor plasma spray approach consists
of a liquid chemical precursor, containing the desired cations,
atomized into the plasma jet. The injected solution evaporates
and the resulting salts are pyrolyzed, followed by melting and
deposition as micron-sized splats. The development results in
smaller splat sizes of < 2 microns.
A fast, high-throughput process for the method can be an
enabler for introducing plasma sprayed ceramic coatings for
microstructures from thick coatings with controlled vertical
cracking suitable for thermal barrier coatings to thin, dense
coatings suitable for corrosion protection. It offers the potential
of depositing coatings with chemistries that will be expensive to
handle through traditional, powder-based plasma routes.
The solution precursor plasma spray process has been under
development for more than a decade, with funding from the U.S.
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Highlighted is the microstructure of a solution precursor plasma spray
(SPPS) yttrium aluminum garnet (YAG) thermal barrier coating (TBC).
The air plasma spray (APS) yttria stabilized zirconia (YSZ) is also
featured.
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Höganäs Obtains
H. C. Starck’s Surface
Technology Division and
a New Technology for
Spherical Powders
Höganäs AB, Sweden, has signed an agreement
to purchase 100% of H. C. Starck Group’s Surface
Technology & Ceramic Powders division, STC,
Germany, a global manufacturer of surface
technology, ceramic, and additive manufacturing
powders. It operates as a legally separated, standalone division within the group.
“The acquisition of STC also enables us to
deliver to new customer segments within aerospace
and adds a complementary geographic fit with STC’s
strong presence in Europe, in addition to our strong
geographical presence in Asia and Americas,” said
Fredrik Emilson, Höganäs CEO.
The closing of the transaction is expected during
the first half of 2018.
In other recent news, Höganäs has also
purchased Metasphere Technology, Luleå, Sweden, a
developer of a new technology for atomizing metals,
carbides, and ceramics at very high temperatures.
“We will be able to offer new and specialized
metal powders for surface coating and additive
manufacturing, among other areas,” added Emilson.
He noted that the metal powders produced today are
well suited for surfaces needing wear, corrosion, and
impact resistance.
Current users are supplied with products from
the pilot reactor, but work is ongoing to finalize the
production reactor, which will be started during the
first quarter of 2018.
The high temperatures enable atomizing of
raw materials usually not suited for that kind of
process, for instance, carbides or ceramics. Some
materials may not be possible to recycle, yet could be
remelted and atomized in Metasphere’s reactor, so
the technology can contribute to increased resource
utilization and sustainability in society.

DeWAL

Where new ideas, like precision tapes, never run out.

High precision plasma tapes and
taping solutions, manufactured in
USA and distributed worldwide.

DeWAL BlueShield conformal
masking tape for HVOF

Dozens of dependable
thermal spray tapes

Applicator kits for
thermal spray tape

15 Ray Trainor Drive
Narragansett, RI 02882
dewal@rogerscorporation.com
800-366-8356 International: 001-401-789-9736
dewal.com/industries/thermal-spray-tapes

Booth D919

MOVING?

ArcX Europe, the company’s surface coating technology
center in Höganäs, Sweden, offers coating expertise and
equipment to serve European users. Team member Eddy
Rohdin is pictured with laser cladding equipment.

thermalspray.org

Make sure delivery of your
SPRAYTIME is not interrupted.
Contact itsa@thermalspray.org
with your new address
information.
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Bodycote’s Swedish Site Earns Nadcap Hot Isostatic Pressing
Accreditation

The company’s Surahammar, Sweden, hot isostatic pressing facility has achieved aerospace certification. Pictured is an aerial shot of this location.

• MB Aerospace, Glasgow, Scotland, has entered into an
agreement to acquire Taiwan-based Asian Compressor
Technology Services Co. Ltd. The company, founded in 1995
as a joint venture by Pratt & Whitney, China Airlines, and
Singapore Airlines Engineering Co., has developed strengths in
key technologies including thermal spray coatings. It will trade
as MB Aerospace ACTS (Taiwan) once legal completion has been
finalized.

Bodycote, a large provider of heat treatment and specialist
thermal processing services, revealed its Surahammar, Sweden,
hot isostatic pressing location has earned Nadcap accreditation.
The site has been producing Powdermet® near net shape and
selective surface net shape components for several years, using its
experience in manufacturing complex, high-integrity components
from powder metal to serve subsea, oil and gas, marine, nuclear,
tool steel, and automotive markets.
The company’s hot isostatic pressing now has nine Nadcapaccredited sites globally positioned to serve the world’s aerospace
manufacturers and their first-tier suppliers, with additional
capacity to meet the demands of future growth in new aircraft
programs.

• Integrated Global Services Inc., Richmond, Va., a provider
of in-situ internal thermal spray surface protection solutions, has
purchased Cetek Ltd., merging two critical asset maintenance
and coating solution providers. The move also contributes
additional lines of ceramic coating technology and maintenance
services to Integrated’s surface-protection tools.

Recent Acquisitions
• CVD Equipment Corp., Central Islip, N.Y., a provider of
chemical vapor deposition systems and materials has, through its
new wholly owned subsidiary CVD MesoScribe Technologies
Corp., bought assets formerly owned by MesoScribe
Technologies Inc. The business specializes in manufacturing
harsh environment sensor products and structurally integrated
electronics based on its proprietary direct write thermal spray
technology.
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Share your company news,
facility improvements, acquisitions,
and noteworthy events with us.
Email press releases to
spraytime@thermalspray.org.
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Product Spotlight
Flame Spray Rods Provide
Thermal Spray Coating Protection

WIRE FOR THE WORLD
Whatever your needs, wherever you are
– We’ll get you wired.

The line of Rokide® ceramic flame spray rods deliver
wear-resistant and corrosion coatings that protect metal and
nonmetallic surfaces in high-temperature, abrasive, and corrosive
environments. They extend the life of parts and equipment by
optimizing deposition efficiency and providing high particle-toparticle cohesive bonding. The process creates hard, chemically
inert coatings. The line includes aluminum oxide (A), chromium
oxide (C), zirconium oxide (EZ), and bond coat (Ni-chrome) for
thermal spraying. Aluminum oxide rods deliver coatings with
electrical insulation properties while also providing high abrasion
and thermal shock resistance. Chromium oxide rods produce a
hard, dense coating that resists wear caused by abrasion, particle
erosion, and cavitation. Zirconium flame spray rods deliver
coatings with resistance to thermal shock as well as protection
against mechanical friction. Ni-chrome bond coat rods impart a
smooth surface and improve the bond strength of the ceramic
topcoat. This product can be used on new surfaces or to rebuild
worn metallic surfaces prior to applying the topcoat for a longlasting durable finish.

Manufacturer of
High Performance Wire for Hardfacing,
Welding and Thermal Spraying.
polymet.us
sales@polymet.us
+1.513.874.3586

Saint-Gobain Coating Solutions
coatingsolutions.saint-gobain.com / (800) 243-0028

PRINT OR
ONLINE OR
BOTH? YOUR
CHOICE.

Thermal Spray Masking Tape
Offers Mechanical and Thermal
Protection
The #1956ALG is a heavy-duty aluminum
foil/glass laminate product with a hightemperature silicone adhesive. The thermal
spray masking tape is designed for highvelocity oxygen fuel (HVOF) applications
requiring a combination of conformability
and high abrasion resistance. Applications
include masking for metallizing and plasma
spray. The heavy-duty HVOF tape provides benefits such as
mechanical and thermal protection, resistance to cut-through and
abrasion, adhesion to metal, and -100°–500°F resistance.

If you would rather receive SPRAYTIME
online or receive both the print and
online version, please send an email to
spraytime@thermalspray.org with your
preference and you will receive an email
automatically when the next issue is
available at spraytime.org.

Maxi Adhesive Products Inc.
maxitape.com / (800) 258-3629

thermalspray.org
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AWS Releases 2018 Winter/
Spring Publications Catalog

Report Shows Thermal Spray
Products Market, Trends, and
Forecasts until 2025

The AWS 2018 Winter/
Spring Publications Catalog has
been published. Its contents
American Welding Society
include professional and career
development, reference materials,
2018 Winter/Spring
PUBLICATIONS processes, industry applications,
CATALOG materials, and more. The manual
also highlights thermal spraying
Standards, reference books,
online education, and more
guides (p. 42) such as C2.25/
C2.25M:2012 (R2018),
Specification for Thermal Spray
Feedstock — Wire and Rods; ASM
Handbook Volume 5A: Thermal
Spray Technology; Thermal Spraying
Practice, Theory, and Application
(Historical); C2.16/C2.16M:2017,
Guide for Thermal Spray Operator
Qualification Programs; C2.20/
C2.20M:2016, Specification for
Thermal Spraying Zinc Anodes on
Steel Reinforced Concrete; C2.1893R, Guide for the Protection of Steel with Thermal Sprayed Coatings
of Aluminum and Zinc and Their Alloys and Composites; and more.
The catalog can be accessed at the website listed below.

The Global Thermal Spray Products Market research report
provides insights of the thermal spray products industry over
the past seven years, and forecasts until 2025. To research and
reveal the market situation and future forecast, the report studies
the thermal spray products market status and future trends,
and splits thermal spray products by type and applications. It
also covers production, consumption, revenue, market share,
and growth rate of thermal spray products from 2013 to 2025 in
several key regions such as North America, Europe, China, Japan,
southeast Asia, and India. The report focuses on manufacturers
in the market, with production, price, revenue, and market
share covering several companies. It gives insight into sales,
volumes, and revenues in the thermal spray products market.
Also, it reduces the risks involved in making decisions as well
as strategies for companies and individuals interested in the
industry.

®

pubs.aws.org

360 Market Updates
360marketupdates.com / (408) 520-9750

AWS
aws.org/catalog2018 / (888) 935-3464

Measure TSA on Stainless
Steel Non-Destructively
• Ensure that TSA is being applied to specification
• Stop over-coating and save a fortune in wasted
TSA material
• Measure thermally sprayed aluminum over stainless steel and other non-ferrous substrates

Coating Thickness

Material Analysis
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Microhardness

Material Testing
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SCHOLARSHIP OPPORTUNITIES
International Thermal Spray Association
Up to three (3) Graduate scholarships worth
$2,000.00 each to be awarded each calendar year.

Since 1991, the ITSA Scholarship Program has contributed to the growth of the
thermal spray community, especially the development of new technologists and
engineers. The International Thermal Spray Association is very proud of this
education partnership and encourages all eligible participants to apply.

NEW APPLICATION DATES:
Scholarship applications are now accepted annually
July 16th deadline ONLY for the Graduate scholarships.
Please visit the Scholarship area at thermalspray.org

Thermal spray equipment and consumables

Reliable • Repeatable • Affordable
• Complete TAFA thermal
spray coating systems
• Genie-brand spare parts
• Powder and wire consumables for
HVOF • Arc Spray • Plasma
Turn to Praxair Surface Technologies
for thermal spray solutions with versatile
applications and precise results, backed
by 50 years of coating R&D.

Thermal spray powder
and wire

Replacement parts

HVOF , arc spray, plasma
systems and more

Find our complete portfolio at praxairsurfacetechnologies.com
© Copyright 2017 Praxair S.T. Technology, Inc. All rights reserved.
Praxair, the Flowing Airstream design, the TAFA logo, the Genie logo and the FLAME design are trademarks of
Praxair S.T. Technologies, Inc. TAFA and Genie are wholly owned subsidiaries of Praxair Surface Technologies.

thermalspray.org
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ITSA Membership
TOCALO CO. LTD.
Japan
Mr. Daisuke Inoue
inouedaisuke@tocalo.co.jp
817815207646 / tocalo.co.jp/english
TUNGCO POWDER PROCUREMENT
Madisonville, KY
Mr. Ryan Sizemore
rsizemore@tungco.com / 270.825.0000
tungco.com

JOB SHOP MEMBER
COMPANIES
ACCUWRIGHT INDUSTRIES INC.
Gilbert, AZ
Mr. David Wright
dave@accuwright.com / 480.892.9595
accuwright.com
ATLAS MACHINE & SUPPLY INC.
Louisville, KY
Mr. Richie Gimmel
richie@atlasmachine.com / 502.584.7262
atlasmachine.com
BENDER CCP INC.
Vernon, CA
Mr. Doug Martin
dmartin@benderus.com / 323.232.2371
benderus.com
BYRON PRODUCTS
Fairfield, OH
Mr. Keith King
kking@byronproducts.com / 513.870.9111
byronproducts.com
CASTOLIN EUTECTIC
Lausanne, Switzerland
Ms. Patricia Frund
pfrund@castolin.com / 0041.21.694.1132
castolin.com
CINCINNATI THERMAL SPRAY INC.
Cincinnati, OH
Mr. Bill Menth
bmenth@cts-inc.net / 513.699.3992
cts-inc.net
CURTISS-WRIGHT SURFACE TECHNOLOGIES
Windsor, CT
Mr. Peter Ruggiero
peter.ruggiero@cwst.com / 860.623.9901
cwst.com
ELLISON SURFACE TECHNOLOGIES INC.
Mason, OH
Mr. Eric Dolby
info@ellisonsurfacetech.com / 513.770.4928
ellisonsurfacetech.com
EXLINE INC.
Salina, KS
Mr. Brent Hilbig
b.hilbig@exline-inc.com / 785.825.4683
exline-inc.com
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F.W. GARTNER THERMAL SPRAYING
Houston, TX
Mr. Richard McCullough
rmccullough@fwgts.com / 713.225.0010
fwgts.com
FUSION INC.
Houston, TX
Mr. Jeff Fenner
jfenner@fusionhouston.com / 713.691.6547
fusionhouston.com
HAYDEN CORP.
West Springfield, MA
Mr. Dan Hayden
daniel.hayden@haydencorp.com
413.734.4981 / haydencorp.com
HFW INDUSTRIES INC.
Buffalo, NY
Mr. Matt Watson
mwatson@hfwindustries.com
716.875.3380 / hfwindustries.com
KERMETICO INC.
Benicia, CA
Mr. Andrew Verstak
averstak@kermetico.com / 707.745.3862
kermetico.com
NATION COATING SYSTEMS
Franklin, OH
Mr. Pat Pelzer
patp@nationcoating.com / 937.746.7632
nationcoatingsystems.com
SPRAYMETAL INC.
Houston, TX
Mr. Andrew Schumacher
ars@schumachercoinc.com / 713.924.4200
schumachercoinc.com
SUPERIOR SHOT PEENING INC.
Houston, TX
Ms. Mollie Blasingame
mmb@superiorshotpeening.com
281.449.6559 / superiorshotpeening.com
SURFACE MODIFICATION SYSTEMS INC.
Santa Fe Springs, CA
Ms. Adriana Udave
adriana@surfacemodificationsystems.com
562.946.7472 / surfacemodificationsystems.com
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WHITE ENGINEERING SURFACE CORP.
Newtown, PA
Mr. Deanne Nanni
info@whiteengineering.com / 215.968.5021
whiteengineering.com

SUPPLIER MEMBER
COMPANIES
AAF INTERNATIONAL
Louisville, KY
Mr. David Kolstad
dkolstad@aafintl.com / 800.477.1214
aafintl.com
ALLOY COATING SUPPLY
Spring, TX
Mr. Jeffrey Noto
jnoto@alloycoatingsupply.com
281.528.0980 / alloycoatingsupply.com
AMETEK INC.
Eighty-Four, PA
Ms. Cindy Freeby
cindy.freeby@ametek.com / 724.225.8400
ametekmetals.com
ARDLEIGH MINERALS
Beachwood, OH
Mr. Ernie Petrey
epetrey@ardleigh.net / 216.464.2300
ardleigh.net
CAMFIL APC
Jonesboro, AR
Mr. Matt Caulfield
matt.caulfield@camfil.com / 800.479.6801
farrapc.com
CARPENTER POWDER PRODUCTS
Pittsburgh, PA
Mr. Chip Arata
warata@cartech.com / 412.257.5102
carpenterpowder.com
CENTERLINE (WINDSOR) LTD.
Windsor, ON, Canada
Mr. Julio Villafuerte
julio.villafuerte@cntrline.com / 519.734.8464
supersonicspray.com

thermalspray.org

DEWAL INDUSTRIES INC.
Narragansett, RI
Ms. Susan Dunn
sdunn@dewal.com / 401.789.9736
dewal.com

LINCOLN ELECTRIC
Cleveland, OH
Mr. Thomas Brown
thomas_brown@lincolnelectric.com
216.383.2951 / lincolnelectric.com

DONALDSON TORIT
Minneapolis, MN
Mr. Jeff Abelson
jeff.abelson@mail.donaldson.com
800.365.1331 / donaldsontorit.com

LINEAGE ALLOYS
Baytown, TX
281.426.5535 / lineagealloys.com

FUJIMI INC.
Tualatin, OR
Mr. Peter Eckert
petere@fujimico.com / 503.830.2265
fujimico.com
GLOBAL TUNGSTEN AND POWDERS CORP.
Towanda, PA
Ms. Laura Morelli
laura.morelli@globaltungsten.com
570.268.5182 / globaltungsten.com
GLOBE METAL INC.
Sainte-Catherine, QC, Canada
Mr. Josh Lifshitz
josh@globemetal.com / 450.635.9397
globemetal.com
GREEN BELTING INDUSTRIES LTD.
Mississauga, ON, Canada
Mr. Tim Connelly
tconnelly@greenbelting.com / 905.564.6712
greenbelting.com
H.C. STARCK NORTH AMERICAN
TRADING LLC
Newton, MA
Ms. Ana Duminie
ana.duminie@hcstarck.com / 617.407.9960
hcstarck.com
HAI ADVANCED MATERIAL
SPECIALIST INC.
Placentia, CA
Mr. Daren Gansert
dgansert@haiinc.com / 877.411.8971
haiinc.com
HAYNES INTERNATIONAL
Mountain Home, NC
Mr. Brandon Furr
bfurr@haynesintl.com / 713.937.7597
haynesintl.com
IMERYS FUSED MINERALS
Greeneville, TN
Mr. Mitch Krieg
mitch.krieg@imerys.com / imerys.com
IMPERIAL SYSTEMS
Jackson Center, PA
Mr. Jeremiah Wann
jwann@isystemsweb.com / 724.992.1721
isystemsweb.com
KENNAMETAL STELLITE COMPANY INC.
Goshen, IN
Mr. David A. Lee
david.a.lee@kennametal.com
574.534.8631 / stellite.com

thermalspray.org

METALLISATION LTD.
Dudley West Midlands, United Kingdom
Mr. Stuart Milton
sales@metallisation.com
+44.1384.252464 / metallisation.com
METALLIZING EQUIPMENT CO. PVT.
Jodhpur, India
Mr. S. C. Modi
scmodi@mecpl.com / 91.291.2747601
mecpl.com
NORTH AMERICAN HÖGANÄS
Hollsopple, PA
Mr. Andy Hoffman
andy.hoffman@nah.com / 814.361.6875
hoganas.com
OERLIKON METCO (US) INC.
Westbury, NY
Ms. Karen Sender
karen.sender@oerlikon.com / 516.334.1300
oerlikon.com/metco
POLYMET CORP.
West Chester, OH
Mr. Bob Unger
runger@polymet.us / 513.874.3586
polymet.us
PRAXAIR SURFACE TECHNOLOGIES
Concord, NH
Mr. Richard Thorpe
richard_thorpe@praxair.com / 603.224.9585
praxairsurfacetechnologies.com
PROGRESSIVE SURFACE
Grand Rapids, MI
Mr. Bill Barker
wnb@progressivesurface.com
800.968.0871 / progressivesurface.com
SAINT-GOBAIN CERAMIC MATERIALS
Worcester, MA
Mr. Howard Wallar
howard.wallar@saint-gobain.com
508.795.2351 / coatingsolutions.saint-gobain.com
TECHMET ALLOYS LLC
Sealy, TX
Mr. James Ryan
j.ryan@techmet-alloys.com / 979.885.7180
techmet-alloys.com
THERMACH INC.
Appleton, WI
Mr. David Lewisen
davelewisen@thermach.com / 920.779.4299
thermach.com
THERMION
Silverdale, WA
Mr. Dean Hooks
dhooks@thermioninc.com / 360.692.6469
thermioninc.com
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ASSOCIATE MEMBER
ORGANIZATIONS
ADVANCED MATERIALS AND
TECHNOLOGY SERVICES INC.
Simi Valley, CA
Dr. Robert Gansert
rgansert@adv-mts.com / 805.433.5251
adv-mts.com
MASON GLOBAL MANAGEMENT LLC
Killingworth, CT
Mr. Richard P. Mason
rmason@masonglobalmanagementllc.com
724.554.9439 / masonglobalmanagementllc.com
STATE UNIVERSITY OF NEW YORK
AT STONY BROOK
Stony Brook, NY
Prof. Sanjay Sampath
ssampath@ms.cc.sunysb.edu
631.632.8480 / ctsr-sunysb.org
STRONGHOLD COATING SYSTEMS
Franklin, OH
Mr. Larry Grimenstein
strongholdone@cs.com / 937.704.4020
strongholdone.com

SUPPORTING MEMBER
SOCIETIES
DVS, THE GERMAN WELDING SOCIETY
Mr. Jens Jerzembeck
jens.jerzembeck@dvs-hg.de
die-verbindungs-spezialisten.de
GTS E.V., THE ASSOCIATION OF
THERMAL SPRAYERS
Mr. Werner Kroemmer
werner.kroemmer@gts-ev.de
+49.89.31001.5203 / gts-ev.de
IMM, INSTITUTE OF MATERIALS
MALAYSIA
Mr. Johar Juhari
johar_juhari@petronas.com.my
603.5882.3584 / iomm.org.my
JTSS, JAPAN THERMAL SPRAY SOCIETY
Mr. Nick Yumiba
jtss@mb8.seikyou.ne.jp / +81.6.6722.0096
jtss.or.jp
MPIF, METAL POWDER INDUSTRIES
FEDERATION
Mr. James R. Dale
jdale@mpif.org / 609.452.7700
mpif.org
TSCC – THERMAL SPRAYING COMMITTEE
OF CHINA SURFACE ENGINEERIN
ASSOCIATION
Prof. Huang Xiao
xiaoou@chinathermalspray.org
+86.10.64882554 / chinathermalspray.org
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ITSA Member News
Throughout our first 70 years, the
International Thermal Spray Association
has been closely interwoven with the
history of thermal spray development.
Founded in 1948, and once known as
the Metallizing Service Contractors, the
association has been closely tied to most
major advances in thermal spray technology,
equipment and materials, industry
events, education, standards, and market
Chairman Ryan
development. As we move into our 71st
year, we look to expanding our industrial ties by sponsoring the 2nd
Annual Thermal Spray Symposium, which will be combined with
our annual meeting. The symposium will highlight thermal spray
advancements in the oil and gas industry, and will be held in Texas
this fall (more details coming soon). In addition, ITSA will continue
our vision for SPRAYTIME — reporting on the news of the thermal
spray industry. We will continue to feature more technical articles
with the assistance of our new Technical Editor Dan Hayden.
We greatly appreciate Dan’s participation with SPRAYTIME and
look forward to his technical expertise positively influencing the
publication. Readers, we also welcome your ideas. Our goal is to
make this publication a reflection of your interests and a valuable
benefit of your membership in ITSA.

tradeshows like FABTECH, POWER-GEN International, and
CORROSION.

ITSA SCHOLARSHIP OPPORTUNITIES
The International Thermal Spray Association offers annual
graduate scholarships. Since 1992, the ITSA scholarship program
has contributed to the growth of the thermal spray community,
especially in the development of new technologists and engineers.
ITSA is very proud of this education partnership and encourages
all eligible participants to apply. Please visit thermalspray.org for
criteria information and a printable application form.

ITSA THERMAL SPRAY HISTORICAL COLLECTION
In April 2000, the International Thermal Spray Association
announced the establishment of a Thermal Spray Historical
Collection that is now on display at the State University of New
York at Stony Brook in the Thermal Spray Research Center, USA.
Growing in size and value, there are now more than 30 different
spray guns and miscellaneous equipment, a variety of spray gun
manuals, hundreds of photographs, and several historic thermal
spray publications and reference books.
Future plans include a virtual tour of the collection on the ITSA
website for the entire global community to visit. This is a worldwide industry collection and we welcome donations from the entire
thermal spray community.

ITSA MISSION STATEMENT
The International Thermal Spray Association, a standing
committee of The American Welding Society, is a professional
industrial organization dedicated to expanding the use of thermal
spray technologies for the benefit of industry and society. ITSA
invites all interested companies to talk with our officers and
company representatives to better understand member benefits.

ITSA SPRAYTIME
Since 1992, the International Thermal Spray Association has
been publishing SPRAYTIME for the thermal spray industry. The
mission is to be the flagship thermal spray industry publication
providing company, event, people, product, research, and
membership news of interest to the thermal spray community.

OFFICERS
Chairman: Jim Ryan, TechMet Alloys LLC
Vice-Chairman: David Lee, Kennametal Stellite Company

JOIN THE INTERNATIONAL THERMAL
SPRAY ASSOCIATION
ITSA is a professional, industrial association dedicated to
expanding the use of thermal spray technologies for the benefit
of industry and society. ITSA Membership is open to companies
involved in all facets of the industry—equipment and materials
suppliers, job shops, in-house facilities, educational institutions,
industry consultants, and others.
Engage with dozens of like-minded industry professionals
at the Annual ITSA Membership Meeting, where there’s ample
time for business and personal discussions. Learn about industry
advancements through the one-day technical program, participate
in the half-day business meeting, and enjoy your peers in a relaxed
atmosphere complete with fun social events.
Build awareness of your company and its products and services
through valuable promotional opportunities—a centerfold listing
in the SPRAYTIME Newsletter, exposure on the ITSA website, and
recognition at industry trade shows.
Plus, ITSA Membership comes with an American Welding
Society (AWS) Supporting Company Membership and up to five AWS
Individual Memberships to give to your best employees, colleagues,
or customers. Visit aws.org/membership/supportingcompany for a
complete listing of additional AWS benefits.
For more information, contact Alfred Nieves at 800.443.9353,
ext. 467, or itsa@thermalspray.org. For an ITSA Membership
Application, visit the membership section at thermalspray.org.

EXECUTIVE COMMITTEE (above officers plus the following)
Dan Hayden, Hayden Corporation
Bill Mosier, Polymet Corporation
Peter Ruggiero, Curtiss-Wright Surface Technologies
David Wright, Accuwright Industries Inc.

ITSA MEMBER NEWS
Tradeshow Assessment for ITSA Member Eliminated
Earlier this year, ITSA Members were invited to participate in
an ITSA Member Satisfaction Survey, in which they were asked
to rate the value of various member benefits. Based on feedback
received on the value of ITSA Booth participation at industry
tradeshows, at its April 20, 2016, meeting, the ITSA Executive
Committee unanimously decided to discontinue ITSA booth
activity at tradeshows effective July 2016. As ITSA Members
subsidized the cost of ITSA booth activity via annual assessments,
this move will result in the elimination of these costly annual
ITSA Member assessments going forward.
In lieu of booth representation at tradeshows, ITSA will
proactively participate in alternative ways at key industry events.
For example, a series of educational presentations promoting
thermal spray are being scheduled as free, half-day sessions at
SPRAYTIME | 2018 First Quarter
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People in the News
several awards throughout his career including an Innovation
Award from his employer for HVOF coating honing technology.
He has also obtained three patents nationally and internationally
as well as published more than 50 articles in professional journals.
Gui earned a bachelor of science degree in mechanical engineering
in 1985 at the Anhui Polytechnic University, Wuhu, China; a
master of science degree in 1991; and a postdoctorate degree
in 1994, both in materials science and engineering at Harbin
Institute of Technology, Harbin, China.

Wall Colmonoy Appoints VP of
Finance and Operations
Wall Colmonoy USA, Madison Heights,
Mich., has appointed Ed Mohrbach as vice
president of finance and operations. He
will work closely with the management of
all domestic divisions — Alloy Products,
Aerobraze, and Franklin Bronze Precision
Components LLC — to drive profitable sales
growth through the ongoing development
and refinement of their respective business strategies and tactical
programs. Mohrbach has extensive experience in the industrial
segment with leadership roles in sales and marketing as well as
general management. For the past 13 years, he was president
of PCS Co., a manufacturer and distributor of products within
the plastics industry. During his leadership tenure at PCS, the
company doubled the size of its business through increased sales
coverage, product line expansion, and increased manufacturing
capacity. Mohrbach looks to leverage and apply this knowledge
with Wall Colmonoy. He holds a bachelor’s degree in mining
engineering from Pennsylvania State University and an MBA in
finance from the University of Pittsburgh. He has also received
Lean Six Sigma Green Belt Certification from Oakland University.

OBITUARY
Rajan Bamola
Rajan “Raj” Bamola passed away on
November 7, 2017. He was 56. Born in the
Fiji Islands in 1961, he attended the State
University of New York at Stony Brook where
he obtained dual bachelor and master degrees
in engineering chemistry and materials
science and engineering. In 1993, he earned
his postdoctoral degree in materials science
and engineering, specializing in vacuum plasma spray processing.
Bamola was vice president of research and development at
Turbine Metal Technology from 1989 to 1992. He also served as
chief engineer at Bender Systems between 1992 and 1993. From
1993 until his passing, he was president of Surface Modification
Systems (SMS), which was founded in Bamola’s garage. By
1996, the company had key national accounts, and Bamola
was consulting internationally. In 1997, SMS began to gather a
following among the key artificial lift OEM manufacturers. Oil
field production companies and oil refineries were using SMS
coatings on pumps to continue producing in severe conditions.
Over the years, SMS expanded into two large properties of more
than 40,000 sq ft in Santa Fe Springs and La Mirada, Calif., to
meet production demands as the company diversified from chiefly
industry/oil and gas artificial lift and tool coatings, to special
materials for OEMs in the energy, aerospace, photovoltaics, large
area glass, semiconductor, auto, and NASCAR racing engine
parts industries. SMS coatings can be found in combat drones,
satellites, and a Mars rover. Bamola’s hobbies included the study
of martial arts. He is survived by his wife and two daughters.

Canadian Engineer Recognized for
Achievements
Manchang Gui, a licensed professional engineer in Ontario,
Canada, has been included in Marquis Who’s Who biographical
volumes where individuals profiled are selected on the basis of
current reference value. Factors such as position, noteworthy
accomplishments, visibility, and prominence in a field are
all taken into account during the selection process. Gui has
more than 30 years of professional experience and works as a
metallurgical and special process engineer and project manager
with Safran Landing Systems Canada Inc. Earlier in his career,
he served as a research scientist with Beijing Institute of
Aeronautical Materials (BIAM). With his team at BIAM, he
developed a vacuum liquid method and semisolid bi-stirring
process to produce SiC particle-reinforced cast aluminum matrix
composites on an industrial scale; he also developed an advanced
vacuum investment casting process to produce aluminum
matrix composite castings used in aerospace. As a key technical
personnel in special processes in the manufacturing engineering
department at Safran, he supported HVOF thermal spraying and
shot peening processes in manufacturing operations. In the past
decade, he has focused on developing and using HVOF thermal
spray technology to produce WC-Co casting as a replacement
for traditional electrolytic hard-chrome plating in landing gear
applications for a variety of components. He also studied cracking
and spalling behavior during fatigue testing. Gui has received
SPRAYTIME | 2018 First Quarter
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Feature

Local Considerations for
Thermal Spray Dust Collection
By Paul Richard

T

hermal spray is used across a
broad spectrum of industries,
and spraying facilities are
located in nearly every geography
and climate. Many local variables
can affect process exhaust and dust
collection systems. With proper
understanding of local conditions,
safe and efficient exhaust systems
can be developed to overcome
challenges related to outdoor heat,
cold, and humidity.

Temperature

Fig. 1 — An insulated duct can help reduce condensation inside the dust collector.
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Thermal spray, by definition,
involves heating various compounds to be sprayed onto surfaces
as a coating. The spraying process
usually deposits 50% or less of the
materials consumed on the surface
being coated. Therefore, a need
exists to capture the excess airborne
compounds exhausted from the
booth, along with the heat from the
process.
“Thermal spray can create as
much as 1,000,000 BTUs per hour,”
said Mike Wall of Praxair Surface
Technologies, a supplier of thermal
spray equipment. “Process air can
see a 50°F increase with highvelocity oxygen fuel (HVOF).”
Assuming the air drawn into
the thermal spray booth is coming
from outdoors through a dedicated
make-up air unit, the outdoor air
temperature could be in excess of
100°F in hot climate areas. Makeup air units are sometimes directly
ducted to the intake of the thermal
spray booth. This is often done to
insulate the process air from the
factory ambient air, which is usually
being heated or air conditioned.
Considering the exhaust air duct

thermalspray.org

and dust collector could be heated by the sun, temperatures in the
dust collector could rise to exceed normal design limitations. This
could cause sealing compounds (on filters and bolted joints) to be
compromised. As a countermeasure, if high ambient temperatures
are expected, the dust collector can be fitted with heat-resistant
filter elements, sealing compounds, and even special paint.
Most dust collectors for thermal spray applications use
compressed air to clean filters during operation. If moisture is
present in the compressed air supplied to the dust collector, cold
temperatures can cause problems. Small electrical solenoids that
control the cleaning function can sometimes freeze and become
stuck open or closed. This can cause an upset condition in the
dust collector and risk damage to filters, causing an interruption
in the thermal spray process. A solution for cold climates would
be a heated solenoid enclosure to help prevent this problem.
Furthermore, compressed air piping and associated tubing on the
dust collector can be protected with heated insulation (“heattrace”) — Fig. 1.
Air handling fans used in the dust collection system can
also be significantly affected by temperature, according to Adam
Conley of Systech Design Inc., which provides fan design and
engineering for heavy manufacturing, pharmaceutical, and
aerospace facilities.
“A 15-hp, direct-drive fan designed for 5000 ft3/min of 70°F
air would need an increase to 20-hp if the temperature was 110°F,”
said Conley. This practice, called “derating,” adds mathematical
factors based on temperature to correct for the proper fan power
needed to meet design criteria.
Condensation can be another challenge related to temperature.
At the start of a shift, condensation can sometimes develop in the
dust collection system when warm air is drawn into a cold dust
collector. Wall, of Praxair, explained that a simple operating step
for this particular application can help. “Pulse clean your filters at
the end of the day,” he advised. “Run the system for 30 min before
you start spraying the next morning. The air from the plant will
help to equalize the temperature in the dust collection system
before introducing dust.”

criteria. California earthquake risks and Atlantic hurricanes are
common design constraints, and requirements are usually well
understood by local engineering professionals. Dust collectors are
among the equipment that needs to meet local wind and seismic
design requirements. Keep in mind that the actual limits for
wind and seismic loads differ if the collector is located above the
ground, such as on a roof or on the upper floor of a facility.
Guidance can be found in the Industrial Ventilation manual
published by the American Council of Governmental Industrial
Hygienists.

Physical Location at the Facility
The location of the dust collection system at your plant —
indoors or outdoors — has many determining factors, and
weather should be planned into the equation.
Most thermal spray processes require relatively large airflow
volumes to properly exhaust particulate and heat from the booth,
and the associated dust collectors are usually installed outdoors.
There are benefits to this approach. Valuable factory floor space
can be used for other purposes, and there is no increase in noise
on the factory floor. If there are explosion vents on the dust
collector, they can be more easily located to meet regulations.
Along with these advantages to outdoor location, there are
some practicalities to consider, such as protection from debris.
“You have snow, ice, and rainfall coming off the roof of the
building, and sometimes right down onto the dust collector,” Wall
warns. “An appropriate structure to protect the dust collector in
severe weather can be very useful.”
The ideal outdoor location should also allow easy access for
maintenance. For instance, facility managers have seen dust
disposal become an issue.
“With some thermal spray dust, a full 55-gallon drum can
weigh well over 1000 lb. You have to know how you’re going
to deal with that before you select the location for the dust
collector,” Wall advised. “Most people like to use a forklift to move
the waste drums, so make sure you have that figured out before
you install the dust collector.”
Another consideration in dust collector location are the
ducts. It is possible to design a system with ducts over long
distances, but there are short and long-term costs to consider. The
most obvious are the material and installation costs of the ducts.
Longer ducts will require higher static pressure (vacuum) to create
the airflow needed. In some cases, that higher static pressure can
be enough to collapse the duct itself, so heavier ducts might be
needed. Finally, the fan will use additional energy to create the
design airflow, so expect this higher cost to be a permanent part
of the design.
Indoor installation, although less common, is used in some
thermal spray facilities. There might be restrictions to exterior
spaces, or even some strict security regarding the collected dust,
as in classified military applications. In most cases, the filtered air
and gases will have to be exhausted to the atmosphere outdoors.
Environmental health and safety managers will typically guide
industrial ventilation designers to meet noise, maintenance
access, and other important safety requirements.
With either an outdoor or indoor dust collector location,
remember that there will likely be high-voltage electricity
required to power the dust collection fan. The controls for the
dust collector might be installed indoors near the thermal spray
process, and associated wiring between the electrical panel and
the dust collector can represent a significant part of installation
costs — Fig. 2.

Altitude
A local condition that is sometimes overlooked is altitude.
“Altitude affects air density,” noted Conley. “The higher you go,
the lighter the air.”
This is almost always a local condition that will affect the
design of the dust collection fan. Systems installed in mountain
regions will not work properly if they were based on the sea-level
air density, which is often the default variable used.
“You need more fan, and more motor with the higher
altitude,” said Conley. “For example, that 15-hp, direct-drive fan
designed for 5000 ft3/min at sea-level would need a 20-hp motor
at 2000 ft elevation.”
Colorado, Utah, New Mexico, Wyoming, and Arizona are a
few places where high-altitude fans are often needed. In Conley’s
experience, at altitudes above 3500 ft, even the fan motors need
to be special duty. Fortunately, geographic elevation information
is readily available, and fan builders can usually tailor systems to
meet the requirements.

Wind and Seismic
As with many design considerations, state, county, and municipal authorities have strict rules about wind and seismic design
thermalspray.org
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Fig. 2 — When placing dust collectors, users should consider risks for snow and ice debris from nearby roofs, access to dust bins, and proximity to electrical sources.

In All Conditions

Conclusion

Consistent, clean, and dry compressed air is critical for
proper filter cleaning, regardless of location. It is a good idea to
have a dedicated compressed air filter at the dust collector, as well
as a gauge that allows you to dial in the correct pressure. With
compressed air utilized at different locations within the factory,
sometimes the dust collector is starved for adequate pressure and
flow when it is needed. Managers of facilities should be aware of
the additional compressed air requirement and make necessary
accommodations.
Once the dust collector filters the particulate from the gas
stream, the discharged air should be far enough from building
ventilation fans to prevent recirculation of gases into the
building. Some thermal spray processes (HVOF) can generate
hydrogen and carbon monoxide, so check with local authorities
for minimum distances between fan discharge and facility air
intake locations.

Local conditions can dramatically affect your thermal spray
dust collection system. Temperature, altitude, wind, seismic,
and facility layout will determine many of the design decisions
required for a safe, efficient system.
When combined with requirements that are universal in
thermal dust collection — a dust disposal plan, duct and wiring,
compressed air needs, and all associated costs — a comprehensive
ventilation solution can be complex to design. Working with
an experienced industrial ventilation designer to implement a
compliant and efficient system can help engineer a better overall
system for your application and facility.
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Paul Richard (paul.richard@donaldson.com) is OEM
accounts manager, Industrial Air Filtration division,
Donaldson Co. Inc., Bloomington, Minn.
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Technology

Thermal Spray at Mach 6: A New Level
of Advanced Performance Coatings
By Margaret Broz

Thermal spray technology has been essential to the progress
and innovation of many products and processes since its
inception in the early 1900s. Further developments have led
to a wider use of thermal spray coatings beyond aviation and
national defense industries to include applications in agriculture,
automotive, and other sectors. Innovators have continued
to improve on the original idea to meet increasingly complex
demands for effective, rugged, and versatile coatings.
Engineers at Hypersonix LLC recently commercialized
hypersonic plasma particle deposition (HPPD), a process that
further expands on the concept of thermal spray. It was invented
by researchers at the University of Minnesota, and leveraged by
Winona, Minn.–based Hypersonix. Together with collaborators at
Mesotek Corp. in Toufen, Miao-Li, Taiwan, the company has built
a production-level system that utilizes the HPPD process. This
method uses a plasma to synthesize crystalline nanoparticles that
are deposited as a dense coating via a one-step, vacuum-assisted
process. These coatings have exceptional adhesion, hardness,
and resistance to fracture due to the deposition process, which
involves ballistic impaction of the nanoparticles into a heated
substrate.
Due to the mechanical properties of HPPD coatings, they
are well suited for applications in which wear and corrosion
resistance is critical, such as cutting tools and carbide inserts
for machining — Fig. 1. Additionally, HPPD coatings can extend
product performance in less obvious wear applications such as
in electrical contact switches, turbine rotor fins, food processing
equipment, and high-speed hydraulic pumps. There are also
biomedical applications for these coatings where a dense, wearresistant coating applied to medical implants could potentially
revolutionize the industry.

HPPD is a novel but complimentary technique to thermal
spray and chemical vapor deposition (CVD) and is of value to
applications where more specialized coatings are required.
This article introduces the HPPD process and highlights its
features and benefits. From the plasma that initiates the process,
through the nanoparticle coatings created, this article explores
each step of the deposition technique.

A Specialized Plasma
Developers of the HPPD process used a Thermach SG-100
plasma torch, which generates the high-heat plasma necessary
for HPPD. Thermach worked with researchers at the University
of Minnesota to develop a proprietary cathode-anode pairing
that creates the precise environment the process needs to make
coatings composed of crystalline nano-sized particles.
To begin the process, the plasma is directed through a
specially designed nozzle made of a high-temperature ceramic
that can withstand the extreme temperatures of the plasma. This
nozzle protrudes into a large vacuum chamber (Fig. 2) held at a
moderate level of vacuum (~2 torr). As the plasma stream travels
down the nozzle and exits into the vacuum chamber, it expands
then collapses, creating a characteristic “bubble” shape. This shape
of the plasma is essential to the HPPD process.

Fig. 2 — An argon plasma exits a ceramic nozzle (right, glowing orange)
into a vacuum chamber. The plasma stream is elongated by the vacuum
and forms a characteristic “bubble” shape. The speed of particles inside
this plasma stream reaches 2000 m/s (about Mach 6).

Fig. 1 — Carbide inserts coated by HPPD (left); uncoated (right).
Coatings applied at Mesotek.
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The bubble shape is formed because of the pressure difference
between the plasma torch and the inside of the deposition
chamber. This pressure difference creates hypersonic acceleration,
which allows nanoparticles that are made inside the plasma
to reach speeds of more than 2000 m/s (about Mach 6). At
such great speeds, the nanoparticles ballistically impact into
the substrate located downstream of the nozzle. The ballistic
impaction results in greatly improved adhesion while creating a
dense, pore-free coating with deposition rates that can approach
30 microns per min.
To make these crystalline nanoparticles, Hypersonix departs
from more traditional thermal spray processes that use ultrafine
powders or wire as feedstock. Instead, this process uses highpurity reactive gases that are piped into the system and combined
with the plasma. The composition of the nanoparticles, and
therefore the coating, is controlled by the type of gases used.
Since gases can be purified to a greater extent than solid
feedstocks, HPPD dramatically reduces impurities in coatings.
Additionally, because the coating is deposited in the air-free
environment of a vacuum chamber, undesirable oxides that can
occur in other thermal spray coatings are avoided.
Another advantage of using reactive gases is that they
can be easily and thoroughly mixed to create unique coating
compositions that would be difficult in other thermal spray
processes. HPPD has the capability to feed many gases into
the plasma at once, making it possible to create coatings that
are composed of many different elements (such as SiTiCN).
Additionally, its control of gas flow rates allows even simple
coatings to be compositionally fine-tuned.
For example, to create a silicon carbide (SiC) coating, silicon
tetrachloride (SiCl4) vapor and methane gas are used to generate
Si and C, respectively. As the gases encounter the plasma at
extremely high temperatures, the gas molecules dissociate. This
means the molecules themselves bust apart into individual atoms.
The methane breaks apart into carbon and hydrogen atoms, while
the SiCl4 becomes silicon and chlorine atoms. The plasma stream
then serves as an ideal environment for these reactive elements to
recombine into tiny, crystalline particles. These particles grow as
they travel down the nozzle and into the vacuum chamber, being
swept along with the rest of the plasma stream. After exiting
the nozzle, the particles ballistically impact into a temperaturecontrolled substrate to form a dense, crystalline, nanostructured
coating.

materials increases with decreasing grain size. The strengthening
mechanism involves microscopic defects shifting inside each grain
of the material. If the grain is large, it will contain many defects.
These defects allow material to shift and deform under pressure.
If the grain is small, it has fewer defects and has no way to shift,
therefore becoming harder. HPPD coatings have been tested to
have Vickers hardness in excess of 4000 HV.
Being nanostructured affects other mechanical properties as
well. For example, the resistance to fracture or cracking is greatly
enhanced in HPPD coatings. For a hard ceramic like glass, cracks
propagate unchecked until they reach the edge of the workpiece,
because there is no internal grain boundary to stop the crack from
growing. HPPD coatings, with nano-sized grains, prevent cracks
from growing in an uncontrolled manner. Specifically, an HPPDgenerated coating of SiC has twice the fracture toughness (6.03
± 1.95 MPa*m½) and has significantly higher hardness (37 GPa
[3800 HV]) than standard SiC bulk material — Fig. 3.

The Importance of Nanoparticles

Traditional methods for nanoparticle synthesis — like
solution-based chemical methods, mechanical milling, or
pyrolyzing processes — create nanoparticles with a wide range
of sizes that frequently have impurities and need significant
processing to obtain a usable product. Nanoparticles grown in
the HPPD process, however, are made directly from reactive
gases. There is no solution or solvent, so additional processing
or cleaning is not needed. Furthermore, because HPPD-made
particles grow as they travel down a nozzle of a fixed length,
they all grow to about the same size and shape (they are
monodisperse).
Another unique feature of nanoparticles grown during the
HPPD process is their crystallinity. By growing the nanoparticles
from reactive gases, they form from the atomic level up. They
grow as crystalline and retain their crystallinity even after the
coating is made. This is different from what happens in most
thermal spray processes, where the material being coated is
melted and loses its crystallinity, depositing as an amorphous
coating.

Fig. 3 — Performance comparison of standard SiC and HPPD-generated
SiC coating. Adapted from: S.L. Girshick, “Plasma-Aided Manufacturing
and Applications,” short course at University of Minnesota, Minneapolis,
May 20–21, 2008.

Why is a crystalline, nanostructured coating important?
Being nanostructured is the reason these coatings have enhanced
properties. Nanoparticles are special because they behave
differently from their larger “bulk” counterparts, and those
differences are mainly because of their size. This concept is seen
in a variety of everyday situations. A teaspoon of sugar will
dissolve more quickly than a sugar cube when added to hot tea.
In a cocktail, crushed ice will melt faster than an ice cube. The
end result is the same, though — you have sweetened tea or a
disappointing cocktail.
These examples concern materials of different sizes behaving
differently because of their size (or, technically, their surface
area). The same thing happens when moving from the macroscale
to microscale to nanoscale. Materials known for their exceptional
mechanical properties, such as silicon carbide, become even more
exceptional when their grain size is reduced. This is due to the
Hall-Petch relationship, which describes how the strength of
SPRAYTIME | 2018 First Quarter
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Fig. 4 — SEM micrograph of an HPPD coating showing the nanostructure of the coating. (Image taken at the Characterization Facility, University of
Minnesota, which receives partial support from the National Science Foundation through the Materials Research Science and Engineering Center program.)

The Final Product

Conclusion

To get the best coating possible using HPPD, the object to
be coated must be at elevated temperatures, more than 800°C
(~1400°F). This temperature helps the nanoparticles stick to
the substrate and to each other. The combination of ballistic
impaction and high temperatures also aids in densification,
creating coatings with virtually no inner voids or pores. Due
to this requirement, the HPPD process is limited to substrate
materials that can withstand high temperatures. While this does
exclude the process from some market segments, it also opens
doors to applications where a very specialized coating is required.
As with all thermal spray processes, HPPD is a line of
sight process where the object to be coated must be located
downstream of the plasma. To increase throughput of coated
parts, airlocks allow the main vacuum chamber to stay under
vacuum during part transfer. Due to HPPD’s relatively small
deposition area, automation is employed to cover larger areas
using a combination of rastering and three-dimensional
translation.
The final result is that HPPD creates dense, hard, tough, and
well-adherent coatings that are intrinsically nanostructured.
The nanoparticles are synthesized inside the plasma and have
excellent monodispersity, providing uniformity to the coating
— Fig. 4. Deposition rates are much higher than other vapor
deposition processes, and a wide variety of coating compositions
can be deposited.

To continue innovating and improving technology, new
materials must be made, or new processes must be developed.
In the world of materials science, one can achieve this by either
making a different material (changing composition) or altering
the material’s structure to make improvements. HPPD goes in
both directions at once, providing a high-throughput method for
depositing compositionally complex coatings, as well as creating
nanostructured or nanolayered structures.
By utilizing a plasma, HPPD nucleates, grows, and deposits
crystalline nanoparticles in a precisely controlled environment.
Its one-step process allows great control over composition in a
contaminant-free vacuum environment. The combination of highimpact velocity and high-deposition efficiency produces strongly
adherent coatings at high deposition rates. HPPD coatings’
inherent nanostructure improves mechanical properties like
hardness and resistance to fracture beyond what is obtainable for
bulk materials.
HPPD is a step towards the future of thermal spray processes,
employing a novel method to deposit crystalline, nanostructured
coatings that may provide revolutionary solutions to the coating
needs of tomorrow.
Margaret Broz, PhD (margaret.broz@hypersonix.com) is vice
president of engineering at Hypersonix LLC, Winona, Minn.
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Calendar

FEBRUARY 2018
n Pipeline Coating 2018
		 February 13–15 / Vienna, Austria
		 amiplastics-na.com/events

MARCH 2018
n Micro Device Fabrication and
		 Materials Analysis Two-Day
		 Training Course
		 March 2, 3 / Miami, FL
		 ameri.fiu.edu

APRIL 2018

n Society of Vacuum Coaters —
		 TechCon 2018
		 May 5–10 / Orlando, FL
svc.org
n International Thermal Spray
		 Conference and Exposition
		 May 7–10 / Orlando, FL
		 asminternational.org

JUNE 2018
n NACE Bring on the Heat
		 Conference
		 June 5–7 / Houston, TX
		 nace.org

n American Coatings Conference
		 April 9–11 / Indianapolis, IN
		 american-coating-show.com

n Turbo Expo
		 June 11–15 / LillestrØm (Oslo), Norway
		 asme.org/events/turbo-expo

n Corrosion Conference & Expo 2018
		 April 15–19 / Phoenix, AZ
		 nacecorrosion.org

n FABTECH Canada 2018
		 June 12–14 / Toronto, Canada
		 fabtechcanada.com

n International Conference on
		 Metallurgical Coatings and
		 Thin Films
		 April 23–27 / San Diego, CA
		 2.avs.org/conferences/icmctf

n POWDERMET 2018
		 June 17–20 / San Antonio, TX
		 mpif.org

n FEIMEC: Brazil International
		 Machinery and Equipment
		 Exhibition
		 April 24–28 / São Paulo, Brazil
		 feimec.com.br
n Offshore Technology Conference
		 April 30–May 3 / Houston, TX
		 2018.otcnet.org

MAY 2018
n FABTECH Mexico
		 May 2–4 / Mexico City, Mexico
		 mexico.fabtechexpo.com
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SEPTEMBER 2018
n Eurocorr 2018
		 September 9–13 / Kraków, Poland
		 eurocorr.org
n IMTS 2018
		 September 10–15 / Chicago, IL
		 imts.com

OCTOBER 2018
n EuroBLECH 2018
		 October 23–26 / Hanover, Germany
		 euroblech.com/2018

NOVEMBER 2018
n FABTECH
		 November 6–8 / Atlanta, GA
		 fabtechexpo.com

DECEMBER 2018
n POWER-GEN International
		 December 4–6 / Orlando, FL
		 power-gen.com

n CSAT 2018
		 June 19, 20 / Worcester, MA
		 coldsprayteam.com
n 32nd International Conference on
		 Surface Modification Technologies
		 June 27–29 / San Sebastian, Spain
		 smt32.org

JULY 2018
n THERMEC 2018: International
		 Conference on Processing &
		 Manufacturing of Advanced
		 Materials
		 July 8–13 / Paris, France
		 thermec2018.sciencesconf.org
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Thermal Spray Coating,
Reconceptualized

Surface One —
The First Thermal Spray Coating Machine
We understand our customers’ priorities and values — because we share them!
Like you, we strive to become more productive, adapt faster to changing market conditions and ensure
the health and safety of our people. These objectives drove the reconceptualization of the thermal spray
coating process and led to our launch of the first thermal spray coating machine: Surface One™.
Boost your productivity with improved usability and operator guidance
Save floor space thanks to compact construction
Benefit from increased flexibility to upgrade and relocate your production
Protect your personnel and equipment with exceptional safety features
Find out what Surface One can do for your thermal spray coating operations.

www.oerlikon.com/surface-one

