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ITSA MEMBER NEWS

It’s hard to believe we are 
in the last month of 2023. 
This was a great year for ITSA, 
with the highlight being the 
return of our face-to-face 
annual business meeting this 
past summer in Buffalo, N.Y.  
A great deal of time was spent 
planning that gathering, and 
we are already preparing and 
looking forward to our next 
meeting in Miami, Fla.

The American Welding 
Society (AWS) will be host-
ing us at their headquarters 
building, and we will have the 
opportunity to visit Florida 

International University’s (FIU) plasma lab as well as their new 
Cold Spray and Rapid Deposition (ColRAD) lab to learn more 
about the interesting research being done there. FIU recently 
held a ribbon cutting ceremony to unveil ColRAD (read more 
about it on page 10), and ITSA Program Manager Adrian Bustillo, 
SPRAYTIME Editor Cindy Weihl, and AWS C2 Committee on 
Thermal Spraying Program Manager Jennifer Rosario were in 
attendance. We look forward to sharing more information on 
the 2024 Miami meeting in the next issue. This year, we also 
saw the redesign of the ITSA website. I was able to offer input 
and feedback on new content for the site, and I invite everyone 
to go visit it at thermalspray.org. Lastly, the ITSA Membership 
Task Group met in the fall, and we received updates on mem-
bership and developed a list of initiatives to attract new ITSA 
members. We are really looking forward to all the new things 
happening with ITSA in 2024 and are grateful to all our mem-
bers and readers. 

ITSA MISSION STATEMENT
The International Thermal Spray Association (ITSA), a stand-

ing committee of the American Welding Society, is a professional 
industrial organization dedicated to expanding the use of ther-
mal 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.

OFFICERS
Mollie Blasingame, chair, Superior Shot Peening & 
Coatings
Kirk Fick, vice chair, Cincinnati Thermal Spray Inc.

EXECUTIVE COMMITTEE (above officers plus the following)
Ana Duminie, North American Höganäs
Jim Ryan, TechMet Alloys
David A. Lee, David Lee Consulting LLC
Bill Mosier, Polymet Corp.
Peter Ruggiero, Curtiss-Wright Surface Technologies

ITSA SCHOLARSHIP OPPORTUNITIES
ITSA 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. Visit thermalspray.org for criteria information and a 
printable application form.

ITSA SPRAYTIME
Since 1992, ITSA has been publishing SPRAYTIME for the 

thermal spray industry. The mission is to be the flagship thermal 
spray industry publication providing company, event, personnel, 
product, research, and membership news of interest to the 
thermal spray community.

JOIN 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 consul-
tants, 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 indus-
try 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 ser-
vices through valuable promotional opportunities: a listing in 
SPRAYTIME, exposure on the ITSA website, and recognition at 
industry trade shows.

Plus, ITSA Membership comes with an AWS Supporting Com-
pany 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 infor-
mation, contact Adrian Bustillo at (786) 937-9595 or itsa@ 
thermalspray.org.

For an ITSA Membership application, visit the membership 
section at thermalspray.org.

Mollie Blasingame
Chair
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INDUSTRY NEWS 

Rutgers Scientists Develop Spray 
Technique for Bioactive Materials

Scientists at Rutgers School of Engineering, Piscataway, N.J., 
have devised a more-accurate method for creating coatings of 
biologically active materials for a variety of medical products. 
According to researchers, such a technique could pave the way 
for a new era of transdermal medication, including shot-free 
vaccinations. 

Writing in Nature Communications, researchers described 
a new approach to electrospray deposition, an industrial 
spray-coating process. Essentially, Rutgers scientists devel-
oped a way to better control the target region within a spray 
zone as well as the electrical properties of microscopic parti-
cles that are being deposited. The greater command of those 
two properties means that more of the spray is likely to hit its 
microscopic target. 

“While many people think of electrospray deposition as an 
efficient method, applying it normally does not work for targets 
that are smaller than the spray, such as the microneedle arrays 
in transdermal patches,” said Jonathan Singer, an associate 
professor in the Department of Mechanical and Aerospace 
Engineering in the Rutgers School of Engineering and an author 
on the study. “Present methods only achieve about 40% effi-
ciency. However, through advanced engineering techniques 
we’ve developed, we can achieve efficiencies statistically indis-
tinguishable from 100%.”

Coatings are increasingly critical for a variety of medical 
applications. They are used on medical devices implanted into 

the body, such as stents, defibrillators, and pacemakers. And 
they are beginning to be used more frequently in new products 
employing biologicals, such as transdermal patches. 

“Being able to deposit with 100% efficiency means none of 
the material would be wasted, allowing devices or vaccines to 
be coated in this way,” said Sarah Park, a doctoral student in 
the Department of Materials Science and Engineering who is 
the first author on the paper. “We anticipate that future work 
will expand the range of compatible materials and the material 
delivery rate of this high-efficiency approach.” 

In addition, researchers allege that unlike other coating tech-
niques used in manufacturing, the new electrospray deposition 
technique is characterized as far field, meaning it doesn’t need 
highly accurate positioning of the spray source. As a result, 
the equipment necessary to employ the technique for mass 
manufacturing would be more affordable and easier to design. 

DeWys Metal Solutions Acquires 
Shoreline Powder Company and 
Initiates Expansion Plans

DeWys Metal Solutions, a custom metal fabricator located in 
Marne, Mich., is increasing its local presence with an acquisition 
and the expansion of two facilities.

Shoreline Powder Coating, Grand Haven, Mich., was added to 
DeWys’s ReFab Metal Fab business to provide customers with 
a broader range of finish options and faster turnaround times.

“Having in-house powder coating capabilities will signifi-
cantly reduce lead times, make us more competitive with cost, 
and allow us to quickly respond to customer needs,” explained 
ReFab President Andrew DeWys. “It also expands our portfo-
lio of painted and assembled products for current and future 
customers.”

Dyed DNA vaccine coated on a microneedle array by 
efficient electrospray deposition. (Photo courtesy of 
Sarah H. Park/Rutgers School of Engineering.)

DeWys Metal Solutions is growing its business with 
improved facilities and an acquisition.
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Additionally, the company will add to its existing location in 
Marne and has acquired a new facility for its DeWys Stainless 
Solutions division in Walker, Mich. The additions will create more 
job opportunities, further strengthening the local economy.

Airbus Selects Titomic as Supplier  
of Cold Spray Equipment for 
Aerospace Applications

The Airbus Group, Blagnac, France, a commercial aircraft 
manufacturer, has chosen Titomic Ltd., Mount Waverly, Aus-

tralia, an additive manufacturing company, as its supplier for 
cold spray additive manufacturing, repairs, and maintenance 
equipment. 

As part of the agreement, Airbus has issued a purchase order 
for two kinetic fusion systems. One of the systems, a D623 
medium-pressure cold spray system, will be installed onsite at 
Airbus, enabling coatings and repairs capabilities. The second 
larger system will be installed at Titomic’s European facility. The 
Titomic-based system will facilitate the development of aero-
space applications tailored to Airbus’s specific needs. The two 
companies will work together to develop and refine cold spray 
processes and equipment to meet the stringent requirements 
of the aerospace industry.

The growth of PPG’s powder coatings business will help meet customer demand. (Photo courtesy of Business 
Wire.)

PPG Invests $44 Million to Boost Global Powder Production
PPG, a supplier of paints, coatings, and specialty materials 

based in Pittsburgh, Pa., will invest $44 million to upgrade five 
powder coating manufacturing facilities in the United States and 
Latin America. The projects are part of the company’s efforts 
to expand its powder coatings offerings and increase global 
production for sustainably advantaged products.

Collectively, the investment — $30 million for U.S. plants 
and $14 million for facilities in Latin America — is expected 
to increase overall capacity; add production capabilities for 
bonded metallic powders; improve processing times with auto-
mated packaging; and advance production for small, medium, 
and large batches. Enhancements and expansions are already 

completed or underway at powder production facilities in 
Brazil, Ind.; Gainesville, Tex.; Greensboro, N.C.; San Juan del 
Rio, Mexico; and Sumaré, Brazil. The company expects to com-
plete these total projects by the end of the year.

“Focusing on powder coatings is a win-win for PPG and 
our customers as we are able to offer greater access to sus-
tainably advantaged products,” said Marizeth Carvalho, PPG 
global director, powder coatings, Industrial Coatings business. 
“Powder is the fastest growing coatings technology in the world, 
and PPG’s goal is to lead that charge through innovation and 
production advancements.”
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One outcome of this work is the inclusion of Titomic’s equip-
ment and technology within Airbus maintenance protocols. As a 
result, all Airbus maintenance, repair, and overhaul (MRO) facil-
ities planning to utilize cold spray applications will be required 
to use Titomic equipment and technology, ensuring consistency 
and adherence to Airbus standards across its MRO operations. 

Herbert Koeck, managing director of Titomic, commented, 
“This is a significant development for us at Titomic, and we are 
excited to embark on this strategic partnership with Airbus, 
further expanding our presence in the aerospace sector . . . 
With demanding regulations and requirements, the aerospace 
market is difficult to enter. We are grateful to Airbus, our inves-
tors, and suppliers for supporting us in reaching this important 
milestone.”

ASG AMF Engineering Buys 
New Factory

ASG AMF Engineering, Bromborough, Wirral, England, a pre-
cision engineering company that manufactures components 
and assemblies for research facilities and the semiconductor 
industry, has invested in an additional factory. It will continue 
to retain the existing premises for machining.

The new factory has enabled the company to increase the size 
of its clean assembly facility while providing more room for its 
chemical cleaning and welding capabilities. The facility has also 
allowed the company to invest about £400,000 ($497,000) in 
automated thermal spraying equipment and the expansion of 

its ultrahigh vacuum cleaning facility. A £500,000 ($621,000) 
investment in an additional large 5-axis machining center with 
a pallet loader will enable fully automated lights-out machining. 
These investments will increase production capacity.

The new factory unit will also facilitate the creation of new 
jobs, contributing to the local economy and offering employ-
ment opportunities within the Wirral community.

SPEE3D’s 3D Printers to Aid  
Japan’s Military Operations

The Japanese Ground Self-Defense Force (JGSDF) will 
receive two 3D printers from SPEE3D, Melbourne, Australia.

WarpSPEE3D is a large-format metal 3D printer able to 
produce large metal parts in minutes or hours. The XSPEE3D 
offers a metal additive manufacturing capability with SPEE3D’s 
patented cold spray 3D printing technology and auxiliary equip-
ment integrated within one shipping container unit.

With this technology, the JGSDF will be able to manufacture 
critical replacement parts in minutes or hours, on demand, in a 
wide range of materials, including but not limited to aluminium 
6061, aluminium bronze, copper, and stainless steel. 

The company will provide the JGSDF with comprehensive 
training, support, and maintenance for both printers, including 
field exercise programs with the XSPEE3D.

“We are grateful for the opportunity to expand our presence 
into Japan and the APAC [Asia-Pacific] region,” said SPEE3D 
CEO Byron Kennedy. “It is indeed an honor to collaborate with 
the Japanese military. Our aim is to train and prepare their 
forces to use the XSPEE3D printer in the field to address their 
most-urgent supply chain issues through quickly manufactured 
on-demand parts.” 

SPEE3D CEO Byron Kennedy (left) next to Ground 
Staff Office Ministry of Defense Major General 
Norimichi Shirakawa.

Zack Kirkman of ASG AMF Engineering programs the 
new thermal spray robot.
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PRODUCT SPOTLIGHT

Fume Extraction Hood Adds Capabilities 
and Multiple Configurations

The Torit® fume hood provides fabricators with additional fume 
extraction capabilities. Designed for robotic or manual welding appli-
cations, the hood’s low profile allows for a more flexible installation 
than traditional canopy-style hoods. When paired with the optional 
weld curtains, it can be sized to reduce airflow requirements, ultimately 
lowering the overall cost of a dust collection system. The hood can 
also be easily integrated with an existing system or paired with the 
company’s cartridge collector for enhanced filtration. It comes in 
multiple sizes and is available in freestanding and ceiling-mounted 
configurations for better integration into facility workflows.

Donaldson 
donaldson.com / (952) 887-3131
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Projected Revenue Surge in Thermal Spray 
Powder Market Expected to Propel Industry 
Growth through 2030

Thermal Spray Powder Market: Industry Trends, Share, Size, Growth, 
Opportunity and Forecast 2023–2030 provides a comprehensive 
analysis of the thermal spray powder market, including market size, 
trends, drivers and constraints, competitive aspects, and prospects 
for future growth. It shows why the thermal spray powder market has 
been growing significantly in recent years, driven by several key fac-
tors, such as increasing demand for its products, expanding customer 
base, and technological advancements. The more-than-115-page 
research report includes an updated list of tables and figures. Addi-
tional key data covered in this report includes the market compound 
annual growth rate throughout the predicted period, comprehensive 
information on the aspects that will drive the thermal spray powder 
market’s growth between 2023 and 2030, calculation of the size of 
the thermal spray powder market and its contribution to the market, 
forecasts of future trends and changes in consumer behavior, and a 
complete examination of the market’s competitive landscape, as well 
as extensive information on vendors.

Worldwide Market Reports 
worldwidemarketreports.com / (415) 871-0703

Thermal Spray Market Is Set to Reach  
Impressive Growth in Years to Come

Global Thermal Spray Market Research Report 2023 provides an 
in-depth look at the prominent aspects of the thermal spray market 
landscape, such as revenue projections, production growth, compound 
annual growth rate (CAGR), consumer trends, profit margins, and 
pricing dynamics. The thermal spray market size, estimations, and 
forecasts are provided in terms of output/shipments and revenue, 
considering 2022 as the base year, with history and forecast data for 
the period from 2018 to 2029. The global thermal spray market was 
valued at $14,670 million in 2022 and is anticipated to reach $22,410 
million by 2029, witnessing a CAGR of 6.1% during the 2023–2029 
forecast period. The influence of COVID-19 and the Russia-Ukraine 
War were considered while estimating market sizes. Additionally, this 
report segments the global market comprehensively. Regional market 
sizes, concerning products by type, by application and by players, are 
also provided.

360 Market Updates 
360marketupdates.com / (424) 253-0807
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F lorida International University (FIU), Miami, Fla., officially 
unveiled its Cold Spray and Rapid Deposition Laboratory 
(ColRAD) with a ribbon-cutting ceremony on October 11. 

University and community leaders gathered at the new facility, 
which will advance techniques in the repair, design, and dura-
bility of high-performance materials.

At the lab, more than two dozen researchers are develop-
ing groundbreaking technology for 3D printing using powder, 
wire, and rods. These techniques will aid defense forces in the 
repair, design, and durability of high-performance materials 
used to manufacture next-generation vehicles and munition. 
The materials will also help defense forces quickly manufacture 
parts in the field and repair them while in combat zones.

The lab is led by Distinguished University Professor Dr. Arvind 
Agarwal. He is also the chair of FIU’s Department of Mechanical 

and Materials Engineering at the College of Engineering and 
Computing (CEC) and a renowned expert on advanced additive 
manufacturing techniques. Additionally, the lab is supported 
by a five-year, $22.9 million grant from the U.S. Army Combat 
Capabilities Development Command (CCDC) Army Research 
Laboratory.

Florida Congresswoman Debbie Wasserman-Schultz, rank-
ing member of the Military Construction and Veterans Affairs 
subcommittee of the House Appropriations Committee, was not 
able to attend the ceremony but was instrumental in helping 
the school win the grant. Via video, she said, “I am so proud I 
was able to help secure the funding supporting the innovative 
solutions that FIU is developing, in this case, helping to ensure 
our defense systems are agile and meeting the needs of our 

By Cindy Weihl

FIU Cold Spray Center  
OPENS ITS DOORS

FEATURE

FIU President Dr. Kenneth A. Jessell; Dr. Arvind Agarwal, chair of FIU’s Department of 
Mechanical and Materials Engineering at the College of Engineering and Computing; 
and FIU Board Chair Roger Tovar had the honor of cutting the ribbon to unveil the new 
FIU Cold Spray and Rapid Deposition Laboratory.
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CINDY WEIHL (cweihl@thermalspray.org) is editor, SPRAYTIME.

troops while also bolstering the manufacturing ecosystem in 
South Florida.”

Special guests at the ceremony included Dr. Kenneth Jessell, 
president, FIU; Dr. Elizabeth Bejar, provost, executive vice pres-
ident, and chief operating officer, FIU; Roger Tovar, FIU Board 
chair; Dr. Victor Champagne, team lead, U.S. Army CCDC Army 
Research Laboratory; Dr. Michael Nicolas, U.S. Army Research 
Laboratory; Dr. John Volakis, dean, computer & engineering, 
FIU; Dr. Andres Gil, senior vice president for research and eco-
nomic development, FIU; and Gloria Oliveros, district director, 
Congressman Mario Diaz Balart’s office. 

Jessell told the crowd gathered for the ceremony how 
research at the lab stands to benefit the local industry and 
community.

“FIU’s commitment to innovation and impact is on full display 
today as we celebrate the opening of this lab,” he said. “We 
show the world today that we are a leader for Army Research 
Lab cold spray technology and an influential partner, together 

with our congressional delegation, in building up Miami’s tech, 
innovation, and manufacturing ecosystem.”

FIU is now the first university in Florida to have an advanced 
cold spray facility dedicated to the 3D printing of large-scale 
metal and composite structures. The opening of the lab also 
positions FIU as a key provider of research and talent for the 
Department of Defense and industry partners, particularly due 
to the increased demand for electronics and the expansion of 
both the aerospace and defense industries.

“We have a large group of more than 25 researchers work-
ing on cold spray and rapid deposition technologies here at 
the College of Engineering and Computing,” said Ines Triay, 
interim dean of CEC. “This state-of-the-art lab, the only one of 
its kind at a Florida university, will allow us to not only augment 
our research capabilities, but also equip the next-generation 
workforce with critically important skills.”  

An overhead view of the new lab.(Photo courtesy of 
Florida International University.)

FIU research students (in white shirts) joined FIU 
dignitaries, community leaders, and representatives 
from the Army Research Lab for the unveiling of FIU’s 
new lab.

FIU Research Associate Tyler Dolmetsch (right) 
presented FIU President Dr. Kenneth A. Jessell with an 
FIU plaque created during a live demonstration of the 
lab’s wire arc additive manufacturing capabilities. 
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FEATURE

As with most things, preparation is the key to making 
sure you achieve a good bond between a coating and a 
substrate. I always say that you can have the very best 

coating in the world, but if it is not satisfactorily adhered to 
your component, then it really is of no use to anyone.

This article will review the primary preparation methods for 
providing a mechanically activated surface and share some 
insights into a robust and repeatable preparation process.

Why Do We Need to Prepare Properly?
As a general rule, most thermal spray processes create a 

stream of molten or semimolten particles that impact onto the 
surface to be coated — Fig. 1. Adhesion and buildup of the sub-
sequent deposit relies on a combination of kinetic and thermal 
energy to ensure conditions are right to create a well-bonded 
coating. This is part of the adhesion equation, but equally 
important are cleanliness and surface activation.

A Clean Surface
I am not going to concentrate too much on cleaning methods 

in this article, but it is definitely true to say that “cleanliness 
is next to godliness.”

 A suitable degreasing process will remove contamination 
on the surface. Any contamination can directly affect bonding. 
Proper cleaning will also prevent indirect contamination of the 
activation process media, which could, in turn, recontaminate 
the surface to be coated.

Degreasing methods employed will vary depending on the 
material composition and geometry of the part to be coated. 

Typical methods include:

 Local swab and brush
 Vapor (reduced in use due to environmental legislation)
 High temperature burn-out
 Aqueous (detergent-based systems)

BY STEVE BOMFORD

PREPARATION — 

THE KEY TO THE 
THERMAL SPRAY 
PROCESS

Fig. 1 — Heated particles from the thermal spray process strike the surface, flatten, and form thin splats that 
adhere to irregularities on the prepared surface and to each other.
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Directly after the cleaning process has been completed, there 
is often a masking requirement to protect areas that are not 
to be coated. A grease-free surface also has the added benefit 
of improving the adhesion of any masking tape subsequently 
employed.

Surface Activation
Once the part to be coated has been degreased and masked, 

there will be a need to activate the surface to ensure the deposit 
has the required level of adhesion. Coatings can be applied to 
several accepted types of activated surfaces, including those 
created by mechanical roughening, laser ablation, water-jet 
stripping, and blasting — Fig. 2. It is the grit-blasting process 
that we will be concentrating on in this article.

Grit blasting can be a manual, semiautomated, or fully auto-
mated process — Fig. 3. My experience suggests that when 
preparing for thermal spray, the vast majority of grit-blasting 
applications are manual. It’s nice to think that the more auto-
mation is involved, the more reproducible the process becomes. 
This is true, but automating an aggressive blasting procedure 
can be difficult. Quantity of parts and complexity of their shape 
are often also a deciding factor.

The grit-blasting technique involves abrasive particles that 
are fired through a nozzle using compressed air. Methods of pro-
pelling the particles can vary, but the usual method employed 
is via the use of suction (vacuum) or pressure blast systems. 
Figure 4 shows the principle of operation of a suction-type 
grit blasting unit. Control over the blasting process is vitally 
important to create a reproducible surface profile. Significant 
control variables include but are not limited to blast distance, 
air pressure, nozzle diameter, blast angle, and motion profile. I 
would recommend the creation and use of a properly toleranced 
parameter sheet for any grit-blasting procedure.

Handling the Media
Of course, choosing the right grit-blast media for the job is 

another very important part of the equation. The choice should 
be made on technical as well as commercial grounds. For exam-
ple, a cheap steel grit may cut well, but steel remaining at the 
interface between the substrate and the coating could corrode 
in an aqueous environment and result in coating failure.

The media most often used in engineered thermal spray 
coatings is one primarily made up from fused aluminum oxide 
(alumina). Typically, this can be a 99% or more white alumina or 
alumina/3% titania (titanium oxide), so-called brown alumina. 
The added titania provides a little more toughness. Alumina 
cuts well, remains sharp as it breaks down, is chemically inert, 
and has high temperature capabilities. The latter two points are 
significant in relation to trapped grit, which I will be covering 
later in this article.

We also need to consider the size of the grit being used. There 
are certainly differing opinions within the thermal spray industry 
as far as the preferred size of media to be used. There are also 

BY STEVE BOMFORD

Fig. 3 — Manual and semiautomated grit-blasting 
processes.

Fig. 2 — Unique topographies created as a result of 
surface-preparation techniques prior to thermal spray.

Fig. 4 — Suction blast head schematic.
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many factors that define an acceptably bonded coating. Within 
reason, the controlling factor is the surface finish achieved after 
blasting. However, common grit sizes used range from 20 to 
120 ASTM mesh (850 to 90 μm) sieve size. The choice of size 
used is often led by customer specification.

Thermal spraying is characterized as a metallurgically cold 
process. This means that heat transfer to the substrate is low; 
therefore, concerns over part distortion and negative effects 
on material properties are minimized. The coating bonds to 
the substrate via a mechanical adhesion process, so suitable 
substrate preparation via a roughening process is typically 
required.

It’s All About Having the Right Profile
Having established our blast parameters and media, we need 

to make sure we create the correct surface finish to allow our 
coating to adhere to the best of its ability. Ideally, we should 
create a profile of peaks and valleys rather than hills and vales. 
A good blasted surface should twinkle in the light as the part 
is moved — Fig. 5.

Having the right amount of twinkle is subjective, so a common 
method of verifying surface finish is via the use of a surface pro-
filometer. Surface roughness requirements are often specified 
as a minimum Ra figure with results presented in microinches 
or micrometers. Ra is perhaps not the most useful of reporting 
methods as it provides limited information on surface topog-
raphy (mountains/valleys vs. hills/vales), but it is regarded as 
a standard within thermal spray processing.

Figure 6 provides some guideline surface roughness require-
ments for different deposition processes (note that 1 μm 
converts to approximately 40 μin Ra). Nominally, the higher the 
kinetic energy of the particles in the system, the lower the level 
of surface roughness required to provide an adequate bond. 
Again, customer requirements for preparation techniques and 

Fig. 7 — 20 mesh alumina grit trapped in a turbine 
blade trailing edge cooling slot.

Fig. 5 — Typical appearance of a test panel grit blasted 
with 20 mesh alumina.

Fig. 6 — Typical surface roughness requirements for a range of deposition processes.
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acceptable bond strengths will often overrule general guide-
lines (but they do help). 

I’ve already mentioned the need for visual and measurable 
quality control techniques to make sure we have our required 
mountains and valleys, but how about other things to watch 
out for to ensure we have a robust blasting process?

Feeling Trapped?
Grit entrapment can be a major issue when blasting. It will 

affect coating quality and performance in a number of ways. 
Figure 7 shows the trailing edge of a turbine blade after blast-
ing. As can be seen, the blast media has become trapped in 
the cooling slot. This must be removed by mechanical means 
as a compressed air blow would not be successful. If it was left 
in place, it would affect coating adhesion and reduce air flow 
through the blade. It could also become dislodged in service, 
causing serious damage to the engine. 

 The other form of entrapped grit that can cause issues is the 
type that is incorporated at the interface between the coating 
and the substrate.

When grit blasting a surface, it is in the nature of the process 
for some of the grit to become embedded in the material to be 
coated — Fig. 8. If the coating builds up on top of the grit, the 
end result will be areas of weakness, which can affect deposit 
bond strength.

The level of entrapment can be somewhat reduced by clean-
ing the blasted surface with a jet of clean, dry compressed air 
immediately prior to coating. Perhaps more importantly, control 
of grit break down levels during routine blasting, in combination 
with a defined maintenance program for the activation equip-
ment, will create a much more repeatable process where grit 
entrapment levels will be to defined expectations.

The usual method for measuring entrapped grit is on a pol-
ished cross section via a method of line intersections — Fig. 9. 
Each piece of grit is measured in a defined number of fields of 
view and an average value calculated over a sampling line length.

Again, acceptable values are often customer specific, but a 
typical maximum value would be 20% of the interface contam-
inated with blast media. Values above this tend to compromise 
the ability of the coating to adhere adequately to the substrate.

Conclusion
Of course, there is still more to say on the subject of prepa-

ration, and this article is just a glimpse at its importance. Close 
control is necessary at each stage of the cleaning and activation 
procedure to ensure that an adequate bond is created and that 
any contamination is kept to a reduced level. 

STEVE BOMFORD (steve.bomford@oerlikon.com) is Cus-
tomer Solutions Centre manager, Oerlikon Surface Solutions, 
United Kingdom.

*All images used in this article were agreed upon 
between the author and the content providers, taken 
from open access Internet sources by the author, or are 
the property of Oerlikon Metco.

Fig. 8 — Scanning electron microscope image of a 
blasted steel substrate. Circled areas are embedded 
alumina grit particles.

Fig. 9 — Measurement process for grit entrapment 
levels.
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ITSA MEMBERSHIP DIRECTORY 

JOB SHOP MEMBER COMPANIES

Accuwright Industries Inc.
Gilbert, AZ
David Wright | dave@accuwright.com
(480) 892-9595 | accuwright.com

Atlas Machine & Supply Inc.
Louisville, KY
Richie Gimmel | richie@atlasmachine.com
(502) 584-7262 | atlasmachine.com

Bender CCP
Vernon, CA
Doug Martin | dmartin@benderus.com
(323) 232-2371 | benderccp.com

Byron Products
Fairfield, OH
Keith King | kking@byronproducts.com
(513) 870-9111 | byronproducts.com

Cincinnati Thermal Spray Inc.
Cincinnati, OH
Kirk Fick | kfick@cts-inc.net
(513) 699-3992 | cts-inc.net

Curtiss-Wright Surface Technologies
Windsor, CT
Peter Ruggiero | peter.ruggiero@cwst.com
(860) 623-9901 | cwst.com

Exline Inc.
Salina, KS
Brent Hilbig | b.hilbig@exline-inc.com
(785) 825-4683 | exline-inc.com

Fusion Inc.
Houston, TX
Jeff Fenner | jfenner@fusionhouston.com
(713) 691-6547 | fusionhouston.com

Hayden Corp.
West Springfield, MA
Dan Hayden
daniel.hayden@haydencorp.com
(413) 734-4981 | haydencorp.com

HFW Industries Inc.
Buffalo, NY
Matt Watson | mwatson@hfwindustries.com
(716) 875-3380 | hfwindustries.com

H & M Plating Co. Inc.
Houston, TX
Kevin Crenshaw | kcrenshaw@hmplating.com
(713) 643-6516 | hmplating.com

Kermetico Inc.
Benicia, CA
Andrew Verstak | averstak@kermetico.com
(707) 745-3862 | kermetico.com

Metcut Research Inc.
Cincinnati, OH
Triratna Shrestha | tshrestha@metcut.com
(513) 271-5100 | metcut.com

Nation Coating Systems
Franklin, OH
Pat Pelzer | patp@nationcoating.com
(937) 746-7632 | nationcoatingsystems.com

Praxair Surface Technologies
(Indianapolis)
Indianapolis, IN
Michael Brennan
michael_brennan@praxair.com
(317) 240-2500
praxairsurfacetechnologies.com

Sulzer
La Porte, TX
Garret Haegelin | garret.haegelin@sulzer.com
(281) 848-3700 | sulzer.com

Superior Shot Peening Inc.
Houston, TX
Mollie Blasingame
mmb@superiorshotpeening.com
(281) 449-6559
superiorshotpeening.com

SUPPLIER MEMBER COMPANIES

AAF International
Louisville, KY
David Kolstad | dkolstad@aafintl.com
(800) 477-1214 | aafintl.com

Alloy Coating Supply
Spring, TX
Jeffrey Noto | jnoto@alloycoatingsupply.com
(281) 528-0980 | alloycoatingsupply.com

Ametek Inc.
Eighty Four, PA
Cindy Freeby | cindy.freeby@ametek.com
(724) 225-8400 | ametekmetals.com

ARC Specialties
Houston, TX
Daniel Allford | dan@arcspecialties.com
(713) 631-7575 | arcspecialties.com

Ardleigh Minerals Inc.
Beachwood, OH
Ernie Petrey | epetrey@ardleigh.net
(216) 464-2300 | ardleigh.net

Carpenter Powder Products
Pittsburgh, PA
Jason Simmons | jsimmons@cartech.com
(412) 257-5102 | carpentertechnology.com

CenterLine (Windsor) Ltd.
Windsor, ON, Canada
Julio Villafuerte
julio.villafuerte@cntrline.com
(519) 734-8464 | supersonicspray.com

DeWAL Industries Inc.
Narragansett, RI
Rebecca Auger
rebecca.auger@rogerscorp.com
(401) 789-9736 | rogerscorp.com

Donaldson Torit
Minneapolis, MN
Paul Richard | paul.richard@donaldson.com
(603) 343-2448 | donaldsontorit.com

Global Tungsten and Powders Corp.
Towanda, PA
Laura Morelli
laura.morelli@globaltungsten.com
(570) 268-5182 | globaltungsten.com

Haynes International
Mountain Home, NC
Brandon Furr | bfurr@haynesintl.com
(713) 937-7597 | haynesintl.com

IKH USA-Inc.
Wellford, SC
Richard Bajan | richard.bajan@ikh-usa.com
(864) 431-4134 | ikh-usa.com

Imerys Fused Minerals
Greeneville, TN
Mitch Krieg | mitch.krieg@imerys.com
imerys.com

Imperial Systems
Mercer, PA
Tomm Frungillo
tfrungillo@isystemsweb.com
(724) 662-2801 | imperialsystemsinc.com

Lincoln Electric
Cleveland, OH
Thomas Brown
thomas_brown@lincolnelectric.com
(216) 383-2951 | lincolnelectric.com

Lineage Metallurgical
Baytown, TX
Landon Hendricks | lhendricks@lineagemet.com
(281) 731-7358

Metallisation Ltd., Dudley
West Midlands, United Kingdom
Stuart Milton | sales@metallisation.com
+44 1384 252464 | metallisation.com

Metallizing Equipment Co. Pvt. Ltd.
Jodhpur, India
Ankur Modi | ankur@mecpl.com
+91 0291 2747601 | mecpl.com
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Midwest Thermal Spray
Farmington Hills, MI
Alex Pocket | ap@midwestthermal.com
(248) 442-6540 | midwestthermal.com

North American Höganäs
Hollsopple, PA
Ana Duminie | ana.duminie@hoganas.com
(814) 361-6875 | hoganas.com

Oerlikon Metco (US) Inc.
Westbury, NY
Daniel De Wet 
daniel.dewet@oerlikon.com
(516) 338-2504 | oerlikon.com/metco

Polymet Corp.
West Chester, OH
Bob Unger | runger@polymet.us
(513) 874-3586 | polymet.us

Praxair Surface Technologies
Concord, NH
Richard Thorpe | richard_thorpe@praxair.com
(603) 224-9585
praxairsurfacetechnologies.com

Rockwell Carbide Powders
Ontario, Canada
Frank Shao | sales@rockwellpowders.ca
(905) 470-8885 | rockwellpowders.ca

Saint-Gobain Ceramic Materials
Worcester, MA
Shari Fowler-Hutchinson
shari.fowler-hutchinson@saint-gobain.com
(508) 795-2351
coatingsolutions.saint-gobain.com

TechMet Alloys LLC
Sealy, TX
James Ryan | j.ryan@techmet-alloys.com
(979) 885-7180 | techmet-alloys.com

Thermach LLC
Appleton, WI
Tim Vanden Heuvel
timvandenheuvel@thermach.com
(920) 779-4299 | thermach.com

Thermion
Silverdale, WA
Dean Hooks | dhooks@thermioninc.com
(360) 692-6469 | thermioninc.com

ASSOCIATE MEMBER ORGANIZATIONS

Advanced Materials and 
Technology Services Inc.
Simi Valley, CA
Robert Gansert | rgansert@adv-mts.com
(805) 433-5251

Airglide
Fort Lauderdale, FL
John Dixon | jdixon@airglide.expert
(954) 249-0127 | airglide.expert

David Lee Consulting
Ligonier, IN
David Lee | dlee@daltsc.com
(574) 849-3636

Florida Institute of Technology
Melbourne, FL
Frank Accornero | faccornero@fit.edu
(386) 506-6900 | fit.edu

Florida International University
Department of Mechanical and
Materials Engineering
Miami, FL
Arvind Agarwal | agarwala@fiu.edu
(305) 348-1701 | mme.fiu.edu

Mason Global Management LLC
Killingworth, CT
Richard P. Mason
rmason@masonglobalmanagementllc.com
(724) 554-9439
masonglobalmanagementllc.com

The Mozolic Group
Londonderry, NH
Jean Mozolic | jean.mozolic@comcast.net
(508) 254-4375

State University of New York at
Stony Brook
Stony Brook, NY
Sanjay Sampath
ssampath@ms.cc.sunysb.edu
(631) 632-8480 | ctsr-sunysb.org

Stronghold Coating Systems
Franklin, OH
Larry Grimenstein | strongholdone@cs.com
(937) 704-4020

SUPPORTING MEMBER SOCIETIES

DVS, The German Welding Society
Jens Jerzembeck
jens.jerzembeck@dvs-hg.de
dvs-home.de/en

GTS E.V., The Association of
Thermal Sprayers
Werner Kroemmer
werner.kroemmer@gts-ev.de
+49 89 31001 5203 | gts-ev.de

Institute of Materials Malaysia (IMM)
Johar Juhari | johar_juhari@petronas.com.my
(603) 5882-3584 | iomm.org.my

Japan Thermal Spray Society (JTSS)
Nick Yumiba | jtss@mb8.seikyou.ne.jp
+81 6 6722 0096 | jtss.or.jp

Metal Powder Industries
Federation (MPIF)
James R. Dale | jdale@mpif.org
(609) 452-7700 | mpif.org

Surface Engineering for Advanced
Materials (SEAM)
Christopher Berndt | cberndt@swin.edu.au
61(0)4 28 237 638 | arcseam.com.au

Thermal Spraying Committee of
China Surface Engineering
Association (TSCC)
Huang Xiao | xiaoou@chinathermalspray.org
+86 10 64882554 | chinathermalspray.org
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