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ACS offers comprehensive solutions for the thermal spray

industry, stocking a wide range of HVOF and plasma gun
spares, auxiliary equipment, and providing fully integrated
robotic systems and installations. For clients performing
in-house grinding and polishing, we supply diamond abrasives
to achieve precise final finishes. ACS delivers end-to-end
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ITSA MEMBER NEWS

Dear ITSA members and
colleagues,

I’m happy to report that
ITSA had a strong presence
at the AMPP Annual Meeting
in Nashville, Tenn., where we
hosted a booth that drew
consistent traffic through-
out the show. We gathered a
solid list of leads from those
interested in thermal spray
services and ITSA member-
ship. A special thank you to
Alina Blanco at AMPP for
providing the booth, as well
as ITSA Vice Chair Ashley Hunsaker and ITSA Program Man-
ager Adrian Bustillo for helping plan and representing ITSA
so well at the booth!

As a reminder, the deadline for the 2025 ITSA Scholarship
is August 30, and it’ll be here before you know it. If you know
someone pursuing a graduate degree in thermal spray or a
related field, please encourage them to apply. It’s a great
opportunity to support the next generation of leaders in our
industry.

We’re excited to announce that the 2025 ITSA Annual
Meeting and Symposium will take place November 10-12 at
the Peoria Marriott Pere Marquette in Peoria, Ill. This year’s
event is presented in partnership with AMPP, highlighting
our ongoing collaboration to advance thermal spray technol-
ogies across key industries.

Our technical program will spotlight applications in
mining, agriculture, and overhaul/repair areas where surface
engineering continues to deliver real value. Expect insight-
ful presentations, case studies, and practical research that
speak directly to the needs and innovations in these sectors.

We’re also pleased to offer a tour of the Caterpillar
production facility, giving attendees a unique behind-the-
scenes look at how coatings support modern manufacturing
in heavy equipment.

I hope to see many of you in Peoria this fall as we come
together to share knowledge and advance our industry.

Lastly, don’t forget that submitting articles or updates for
SPRAYTIME consideration is free and a great way to promote
your work or company. We’re seeking content for:

- Q3 (September) — Thermal Spray in Aerospace

» Q4 (December) — Thermal Spray Powders

Submissions are due two months before publication. For

details, please contact Cindy Weihl (cweihl@aws.org).

Kirk Fick
Chair

ITSA MISSION STATEMENT

The International Thermal Spray Association (ITSA), a
standing committee of the American Welding Society, is a
professional industrial organization dedicated to expand-
ing the use of thermal spray technologies for the benefit of
industry and society. ITSA invites all interested companies to
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talk with our officers and company representatives to better
understand member benefits.
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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 develop-
ment 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 infor-
mation 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
consultants, and others.

Engage with dozens of like-minded industry profession-
als at the Annual ITSA Membership Meeting, where there’s
ample time for business and personal discussions. Learn
about industry advancements through the one-day techni-
cal 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
listing in SPRAYTIME, exposure on the ITSA website, and
recognition at industry trade shows.

Plus, ITSA Membership comes with an AWS Support-
ing 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 Adrian Bustillo at (786) 937-9595 or
abustillo@aws.org.

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

NOW ACCEPTING

SCHOLARSHIP APPLICATIONS

Since 1991, ITSA has supported technologists and engineers by offering scholarships for

postgraduate studies in thermal spray processes (plasma, flame, arc, HVOF) or materials science

at accredited universities across the United States.

Up to three (3) scholarships
$2,000 each

Application Deadline:

For more eligibility information or to apply,
visit thermalspray.org/scholarship

Stay Connected
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Attend the ITSA 2025 Annual Meeting

The International Thermal Spray Association (ITSA)
will hold its 2025 Annual Meeting at the Peoria Marriott
Pere Marquette in Peoria, Ill., from November 10 to 12 in
conjunction with the Association for Materials Protection
and Performance (AMPP).

The Annual Meeting is a must-attend for thermal spray
industry professionals, offering the opportunity to connect
with peers and discover the impact of thermal spray
technologies in heavy machinery, overhaul, and mining. This
two-and-a-half-day event includes the AWS C2 Committee
on Thermal Spraying and ITSA executive committee meet-
ings and a tour of Caterpillar’s tractor assembly plant and
the Visitors Center. A formal ITSA business meeting will also
be held. Additional information about this event will become
available in the coming months. Updates on the 2025
Annual Meeting will be posted at thermalspray.org.

Apply for a $2000 ITSA Scholarship

Applications for the International Thermal Spray Associ-
ation’s (ITSA’s) Scholarship Program will be accepted until
October 30. Up to three one-year scholarships worth $2000
each may be awarded. Since 1991, the ITSA Scholarship
Program has contributed to the growth of the thermal spray
community, especially the development of new technolo-
gists and engineers.

To be considered, applicants must meet all the following
criteria:

m Be actively pursuing a postgraduate degree in thermal
spray processes (plasma, flame, arc, high-velocity oxygen fuel)
or materials at an accredited U.S. university,

m Have at least one year of studies remaining after this year,

m Berecommended by a supervisor/professor of the university
they are attending (a professor must verify the student’s financial
need, and the student must also be recommended by at least
one industrial source), and

m Present an essay about their interest in pursuing a career
in thermal spray (maximum of three typed pages).

The application can be accessed at aws.org/about/
industry-partners/itsa/ITSA-Scholarship. Winners will be
announced in the fall.

New AWS A3.0 Standard Features

Thermal Spray Terms and Definitions
AWS, Miami, Fla., has recently released A3.0M/A3.0:2025,

Standard Welding Terms and Definitions Including Terms for

Additive Manufacturing, Adhesive Bonding, Brazing, Solder-
ing, Thermal Cutting, Thermal Spraying, and Nondestructive
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AWS A3.0M/A3.0:2025
An American National Standard

Standard
Welding Terms
and Definitions

Including Terms for Additive
Manufacturing, Adhesive
Bonding, Brazing, Soldering,
Thermal Cutting, Thermal
Spraying, and Nondestructive
Examination

\
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@ American Welding Society™

The updated AWS A3.0M/A3.0:2025 features a
glossary of technical terms used in the welding
industry, including revised terms and definitions for
the thermal spray industry.

Examination. This American National Standard is available
through the AWS Bookstore at pubs.aws.org.

This edition represents an update to the 2020 version. It
features a glossary of technical terms used in the welding
industry, including thermal spray (see next section), to
establish standard terms to aid in communicating informa-
tion related to welding and allied processes.

“Using accurate welding terminology is critical,” said
Stephen Borrero, secretary to the AWS A2 Committee on
Definitions and Symbols. “Clear and consistent definitions
ensure professionals can communicate effectively and
avoid costly mistakes. A misinterpreted term in a welding
procedure, inspection report, or blueprint can create safety
hazards, cause project delays, and result in expensive
errors.”

Since itis intended to be a comprehensive compilation of
welding terminology, nonstandard terms used in the welding
industry are also included. All terms are either standard or
nonstandard. They are arranged in word-by-word alphabet-
ical sequence.

AWS A3.0M/A3.0:2025 includes the following updated
terms and definitions for the thermal spray industry:

= Thermal spray pass. A single progression of the thermal
spraying torch across the substrate surface.

= Thermal sprayer. One who performs manual or semiautomatic
thermal spraying. Variations of this term are arc sprayer, flame
sprayer, and plasma sprayer.

= Thermal spraying torch. A device for heating, feeding,
and directing the flow of surfacing material.



Alleima to Develop Thermal Spray
Products

Alleima, Sandviken, Sweden, a global manufacturer of
advanced stainless steel, specialty alloys, and industrial
heaters, is investing in thermal spray technology to develop
new products in sustainable energy. The company has sent
the first prototype of the coated material to a customer.

“This investment is part of the company’s long-term strat-
egy to drive innovation and create sustainable solutions,”
said Tom Eriksson, head of strategic research at Alleima. “It
is a pilot that will primarily be used for research purposes but
will also be used for small-scale production when possible.
By using this technology in our manufacturing processes, we
can offer advanced materials and components that meet the
high demands of hydrogen production. This initially includes
the development of components for electrolyzer cells but

components used in green hycdrogen production.

www.coatingsolutions.saint-gobain.com

Discover the evolved Rokide®
Gun that unites the best of
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also other applications that require robust and durable
coatings.”

The technology will eventually allow the development of
products that replace expensive material solutions. This will
help reduce the cost of electrolyzer stacks, which in turn
can promote the increased use of green hydrogen and thus
reduce carbon emissions.

Titomic Unites with DNV for
Global Certification

Titomic Ltd., an Australian provider of 3D metal printing
and cold spray technology, is collaborating with DNV, a risk
management company in Oslo, Norway, to obtain certifica-
tions for its advanced coating and repair technologies in the
oil and gas and maritime sectors.

The collaboration aims to achieve qualification under
NORSOK M-501, Surface preparation and protective coating,
a global standard developed by the Norwegian petroleum
industry for offshore installations. This certification will
validate the Titomic Kinetic Fusion™ cold spray additive
manufacturing technology for high-performance, corrosion-
resistant applications in harsh marine and offshore environ-
ments.

“This agreement with DNV marks a significant step
forward for Titomic as we expand into the global energy

© TikiaiSeray
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In partnership with AMPP and hosted by ITSA.

Join thermal spray industry leaders for two
days of insights, innovation, and networking.
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and maritime markets,” Klaas Rozema, president of Titomic
EMEA, said. “NORSOK M-501 and related maritime certifi-
cations will enable Titomic Kinetic Fusion™ to be recognized
for thermal spray aluminum repairs; surface protection of
field welds; and restoration of marine hulls, ballast tanks,
subsea infrastructure, and pipeline systems. Working with
DNV ensures our technology is held to the highest interna-
tional standards.”

HC Starck Joins the Mitsubishi
Materials Group

Mitsubishi Materials Europe BV, Amsterdam, Netherlands,
a subsidiary of the Mitsubishi Materials Corp. Group (MMC),
has completed its acquisition of HC Starck Holding GmbH
(HC Starck Group), Goslar, Germany.

The acquisition includes HC Starck Tungsten GmbH, which
operates production facilities in Germany, Canada, and
China, as well as sales offices in the United States, China,
and Japan. The deal also covers Chemilytics GmbH & Co. KG
and Chemitas GmbH, which operate at the Metallurgie Park
Oker in Goslar.

MMC, a manufacturer of metal-based high-performance
materials, operates its tungsten recovery facility in Japan
and has long sourced tungsten-based products from HC
Starck. The acquisition supports the company’s continued
focus on recycling and raw material sustainability.

“The change of ownership opens up new, promising per-
spectives for the strategic development of our group,” Hady
Seyeda, CEO of the HC Starck Group, said. “On the one hand,
our recycling capabilities harmonize perfectly with MMC’s
stated goal of focusing on particularly sustainable activities.
On the other hand, forward integration into MMC’s metal
processing value chains promises significant synergies.”

AZZ Announces Leadership Changes
at Precoat Metals

AZZ Inc., Fort Worth, Tex., an independent provider of hot
dip galvanizing and coil-coating solutions, has appointed
Jeff Vellines as president and chief operating officer (COO)
of its Precoat Metals business segment. Kurt Russell, who
previously held the position, will transition to the role of
senior vice president and chief strategic officer.

Vellines joined Precoat Metals in 2011 as director of
strategic planning, leading the integration of Roll Coater. He
was promoted to vice president of sales in 2013 and later to
senior vice president, overseeing all commercial operations.
He became president of AZZ Precoat Metals in early 2024.
His prior experience includes leadership roles at Roll Coater
and Material Sciences Corp.

“We are excited to have Kurt Russell, with his tremendous
experience in the metal coatings industry and successful
track record leading AZZ Precoat Metals, move into the
newly created chief strategic officer role,” said Tom Fergu-
son, CEO of AZZ. He added that Vellines will assume Russell’s
responsibilities as COO. 4
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Coatings Science International
Conference

June 30-July 3

Noordwijk, The Netherlands
coatings-science.com

AMPP LatinCORR + Panamerican
Corrosion Conference

July 17,18

Panama City, Panama
ampp.org/events/latincorr-
panamerican-corrosion-conference

AMPP Central Conference
September 8-10

Odessa, TX
ampp.org/events/central-conference
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ITSA Annnual Meeting &
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December1-3

Melbourne, Australia
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2026

AMPP Annual Conference + Expo
March 15-19

Houston, TX
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International Thermal Spray
Conference and Exposition
(ITSC 2026)

March 18-20

Bangkok, Thailand
asminternational.org

American Coatings Show +
Conference

May 5-7

Indianapolis, IN
american-coatings-show.com
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BY DANIEL C. HAYDEN

MACHINING THERMAL

SPRAY COATINGS

resistance and can quickly build up dimensions on

metallic components that have been worn down or
mismachined. They’re fast, affordable, and effective, and
they are way off the radar of many of the engineers and
machinists who might use them. The result is that, despite
this technology’s flexibility and utility, there aren’t many
prints out there that call for thermal spray coatings. And,
when they do, manufacturers, programmers, engineers, and
machinists seldom know how to work with them. Thermal
spray coatings are functional and highly effective when used
properly. But, to the uninitiated, they can be brittle, tough,
flaky, and frustrating to work with.

This article intends to shed some light onto the nature of
these materials and how to handle them when they’re being
machined. Depending on the application, thermal sprayed
materials are used as is, in their as-applied condition, or they
are required to be finished to a specific dimension and/or
surface finish. When finishing is required, grinding is often
preferable because coating materials are often hard and
respond well to the slow material removal rate typical of a
grinding operation. Grinding is the only finishing option for
very hard metallic coatings, tungsten carbide composite
coatings, and ceramics.

Most metallic thermal sprayed coatings can be tooled if
the proper care is taken, and this alternative may be attrac-
tive for reasons such as speed, price, and portability of the
tooling process. Since tooling is a more technique-sensitive
finishing method, we’ll focus on the fundamentals of tooling
thermal sprayed coatings.

Thermal spray coatings can provide wear and corrosion

Preparation

Itis important for the machinist to understand that
thermal sprayed coatings are not wrought materials, and
they won’t tool like them. First, the bonding mechanism
is mechanical, not ionic or covalent. The structure is like a
tightly packed and very hard sandcastle. Particles of coating
lock into the particles around them using high heat and
pressure, and the strength of the bond is dependent upon
the intricacy of the interlocking joint and the yield strength
of the sprayed material. What’s more, as the coating is built
thicker, often the tensile stresses within the coating will
accumulate, fighting against the mechanical forces holding
the coating in place, and reinforcing the coating’s tendency
to pop. In compression, even heavy, high-shrink materials
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Fig. 1 — The coating lifted and failed where it was
wrapped around a radius.

might continue to perform. But, with the application of an
additional mechanical stress in opposition to the bonding
mechanism, failure at the bondline and within the coating is
highly likely.

A further aggravation to this already sensitive system is
the presence of features within the coated geometry that
could lead to an uneven distribution of stresses within the
coating. When a coating is wrapped over a sharp corner or
peak, as it cools, more of the coating’s internal stresses
will accumulate over that feature — Fig. 1. Less effort will
be required to initiate a failure at that point than at another
less-irregular region of the coating.

Areas where the coating integrity is compromised also
produce failure-prone regions with the coating system. A
common example is a coating applied to an undercut region,
such as the outside diameter of a shaft, where a damaged
area has been repaired with thermal spray. If the undercut
is prepared with straight sides, then soot, fines, and other
impurities can become trapped in the sharp relief, making
the coating in that area more porous and less well bonded
than the adjacent coating structure. Since this phenomenon



Fig. 2 — Sides of undercut pockets for coating should not be vertical (left) but should be chamfered (center)

or radiused (right).

occurs at the edge of the coating, a failure here will allow
the rest of the coated area to be attacked from the side,
interfering directly with the bondline and, more likely than
not, leading to catastrophic coating failure.

For these reasons, it is best to ensure that thermal
sprayed coatings are never applied over potential stress
risers, that coating geometries do not tend to leave coated
areas exposed to potential attack from impact or gouging
stresses, and that, when the coating is applied within a pre-
pared undercut pocket (often the best practice), the pocket
is prepared with chamfered or radiused borders — Fig. 2.

Following these basic guidelines will ensure that the
coating performs well and withstands only the abuse for
which it was designed. The most common reason thermal
spray coatings are tooled, rather than ground, is that the
application must be done in the field, and tooling equipment
is more portable than grinding. Thermal spray is well suited
to repairing damage and bringing failed equipment back
online in short order because the coating can be applied
and finished in the field. Spun bearings and failed seals
are good examples. The resulting damage is typically on
a mission-critical diameter that is now undersized and
possibly irregular. For the equipment to return to service, the
diameter must be cleaned up, restored to size, and brought
to a suitable finish. A uniform buildup on cylindrical work
is easy to achieve because the consistent surface speed
required for thermal spray coating can be achieved by
rotating the shaft and slowly traversing the spray gun. The
coating can then be tooled with a portable lathe and brought
to finish with emery, sometimes without removing the piece
from its service location.

Materials

Materials for repair must have performance character-
istics at least equivalent to the original base material. They
must also be relatively easy to machine because rework
will only exacerbate downtime. Stainless steels in the 300
and 400 series are readily available in powder and wire.
Whether plasma, flame, or arc sprayed, they can usually be
tooled, and some respond well to being built to fairly heavy
thicknesses without risk of failure.

In addition to their flexibility for a variety of applications,
these materials also tend to be hard and durable, a good fit
for the repair of rotating equipment that has seen significant

material loss. Another attractive feature of these materials
is the ease with which a quality repair can be made using arc
spray. Since this spray process has few utility requirements,
only power and compressed air, it is often a simple matter
to get the hardware in place to do a repair in the field, even
under less than favorable conditions. High-bonding alloys
like nickel aluminide, aluminum bronze, and molybdenum
also make great repair and salvage materials, depending on
the application. Like the steels, they can nearly universally
be built to significant thickness without risk of failure and
can be tooled, rather than ground. Though some of these
materials are softer than steel, this may not be a concern,
for example, in corrosive environments, where wear is less a
concern than chemical attack or galling.

Applications

Following are some generic application categories where
coatings are commonly applied and then machined to
dimension for repair purposes. The selection is designed to
illustrate commonly successful types of repairs rather than
unusual or exotic applications.

As mentioned previously, journal and bearing area repair
is common because of the depth and breadth of rotating
equipment in service. In nearly any instance where a
machine component includes a spinning shaft, that shaft
will be supported by some kind of bearing, and that bearing
is protected by some kind of lubrication system. When the
lubrication system fails, if the machine continues to operate,
the deterioration of the shaft beneath the bearing can be
quick and significant. To repair an area where a bearing
has seized or spun, the area must usually be excavated to
restore the diameter to some uniform dimension. Again, it is
important to make the undercut with chamfered sides.

Depending on the thickness of the coating required to
restore dimension, either a high-building steel or a bond
coat with steel top coat will likely be used. A tight fit with a
close tolerance is usually required for bearing areas, and,
while this usually requires grinding between centers, a field
repair can be brought into approximate finish by tooling and
then polishing with emery tape.

Military standard procedures for the repair and overhaul
of marine equipment have been in place for decades. While
becoming qualified to perform these repairs for government
agencies can be time consuming and difficult, the proce-
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dures demonstrate the usefulness of corrosion-resistant
thermal sprayed materials for the salvage of mission-critical
equipment in hard-wearing and corrosive environments.

In typical applications, the material applied for repair or
rework is similar to the base material, e.g., aluminum bronze
or nickel aluminum for naval bronze castings, Monel™ or
nickel copper for nickel-based alloys, and austenitic steels
for carbon and low-alloy stainless steels. For pump housings
and impellers, valves, hatches, and other components that
come in contact with seawater, effective cleaning prior to
coating is essential. Oxides remaining on the surface prior
to coating can negatively impact bond strength and cause
the coating to delaminate under lower stress. Depending on
the geometry and the nature of the repair, either hand spray
or automation can be used. Most materials used in these
applications are easily tooled, so the accuracy of the spray
application is less critical than for many other jobs. Hand
blending, including die grinding and sanding, can be used to
effect many repairs.

A large percentage of commonly applied roll coatings
are used as surface enhancements. Traction coatings are
often applied and used in their as-sprayed condition. Hard
coatings used to extend the life of roll surfaces are typically
ground, rather than tooled. The chief exception is restoration
of dimension. When diameter is critical, and a roll has been
ground or reground and is now under the minimum service-
able diameter, its life can be extended almost limitlessly by
rebuilding the surface and then tooling it back to size. This
can be especially valuable for the salvage of rolls that have
suffered minor damage, such as gouges or dings — Fig. 3.

Twin-arc-sprayed 400-series stainless steel is often
compatible, in terms of chemistry and coefficient of thermal
expansion, with most roll shells. It can be applied quickly
and built to significant thickness, and it is easily tooled to
a decent finish. Gouges and other inconsistencies in the
surface are often best treated by machining the entire
circumference undersize in the affected zone until the
damage has been eliminated and then blasting and rebuild-
ing. Alternately, coating the entire roll face and then tooling
to smooth can be used to clear up multiple small blemishes
and/or restore cylindricity.

As with spun bearings, sealing or packing areas on
rotating shafts often develop circumferential wear patterns

-

Fig. 3 — Common repair and enhancement of the
packing area on pump sleeves.
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that can be significantly under the original shaft diameter.
Unlike bearing fits, deterioration in these zones can happen
far more slowly and with less obvious consequences. None-
theless, proper functioning of a seal or packing is essential
to the proper operation of valve stems and pump shafts, and
restoration of the lost dimension will eliminate leaking and
restore the sealing integrity of the coupling. Materials used
for the repair of sealing and packing areas must typically be
hard enough to withstand the constant sliding wear of the
active seal but must also be free from porosity, incomplete
bonds, cracks, or other discontinuities that can lead to
premature deterioration of the sealing or packing material.
Nickel-chromium alloys are particularly well suited to the
repair of wet-service components in sealing applications.
The alloys are largely corrosion resistant and wear very well
but also tend to exhibit good homogeneity; there are no hard
carbide particles, choppy oxides, or excessive porosity that
can tear into and abrade sealing components. They also can
be tooled and polished fairly easily.

Tooling Fundamentals

Tooling thermal sprayed coatings is not overly complex, so
long as it is understood that the material cannot be treated
asifitis solid or wrought. Understanding that there are
limits to the bond strength of the coating and that tooling
forces must be controlled to remain clear of these limits is
the fundamental challenge. Largely, the practice of taking
light cuts with a sharp tool at lower-than-usual surface
speeds will translate to success in machining sprayed
coatings. Erring on the side of caution is also helpful. Some
more specific practices are as follows:

Avoid attempting to machine any applied material with
a nominal hardness in excess of 55 HRC. Many thermal
sprayed coatings, particularly those discussed previously,
fall well below this limit, but attempting to tool a harder
material, or overworking a work-hardening material, will
lead to excessive tool wear; poor cut quality; and probably
cracking, failure of the overlay, and frustration.

Be sure to mount tools rigidly, with the tool holder as
close as possible to the cutting point. Any possibility of
vibration or deflection of the tool that might compromise
the quality of the cut will lead to premature tool wear and the
headaches that follow.

Keep tools sharp. Once a tool begins to wear, the friction
imparted will begin to heat the coating, eventually leading

to rubbing and blistering of the coating. At the first sign of
anything other than an easy, consistent cut, replace or rotate
the insert and continue the cut. Use a smaller infeed or
slower traverse if an uninterrupted cut is essential. A sharp
pointed tool, such as a threading insert or grooving tool,

will typically wear too quickly, and some amount of radius
(0.0156 to 0.125 in.) will help extend the effective tool life.

In general, though, the tool radius should be as small as can
be tolerated for the finish required. A larger nose radius will
lead to a wider cut with more surface area in contact with the
tool, which will increase the risk of overheating the coating.



Table 1 — Feed Rates and Spindle Speeds for Commonly Sprayed Metals

20 to 35 HRC coating hardness
35 to 50 HRC coating hardness
50 to 55 HRC coating hardness

> 55 HRC coating hardness

Across the board, harder inserts are better. Although the
material being tooled may not be hard in its typical form,
thermal spraying can often lead to the development of
oxides within the coating structure. These hard formations
can be aggressively damaging to low-grade tools, and higher
quality, harder inserts will tend to perform better longer.
Tungsten carbide is a de facto choice. Cubic boron nitride
and diamond tools have been used, but the additional cost is
typically unnecessary.

Feeds and Speeds

Zero degrees of rake (vertical tool pitch) is a safe position
for machining most sprayed coatings. Negative rake (down
angle) will just lead to dragging and loading, and the coating
will quickly fail. Positive rake is possible, but only to a limited
degree and only on fine cuts, as there is a significant risk
of gouging the coating or catching an area of incomplete
bond and lifting the material away, resulting in catastrophic
failure. Bear in mind that once a tool has gotten beneath a
coating, the coating will lift off, like when paint is scraped.

In general, harder materials will require slower feeds and
speeds to cut effectively. You’ll quickly know that you’re
moving too fast when the tool either snaps or grinds away.
Provided the inserts are sharp and you are taking care to
proceed gently with the cutting effort, some combination
of feeds and speeds will cut nearly any metallic commonly
sprayed. Table 1 provides a good rule of thumb for most
coatings.

The following list has some common traps both inexpe-
rienced and experienced machinists fall into when tooling
coatings.

Fig. 4 — The insert began cutting freely (hottom) but
got progressively more dull, eventually overheating
and blistering the coating

Grind, do not tool

30-60 ft/min, 0.050 in. depth of cut, 0.005 in. infeed per spindle revolution
20-50 ft/min, 0.020 in. depth of cut, 0.002 in. infeed per spindle revolution

10-30 ft/min, 0.010 in. depth of cut, 0.005 in. infeed per spindle revolution

= Not keeping the inserts sharp or not replacing inserts
often enough — Fig. 4. This can allow the tool to plow or
burnish the coating rather than cut it. When this excess
heatisimposed, the coating may blister and fail.

m  Attempting to make an interrupted cut in a coated zone,
such as a keyway, may lead to the coating chipping at the
far side of the interruption. It is preferable not to tool an
interrupted coating, but, if you must, consider filling the
gap with a carbon or brass insert.

m  Attempting to cut too quickly will dull the tool, leading to
the aforementioned plowing and blistering.

= Failing to keep the tool cool can cause some coating
materials to work harden, which can quickly make a
material uncuttable.

= Aswith any coating, there are risks of taking too much
material off and breaking through in one or more areas,
which will introduce a failure-prone zone in the coating.
Carefully addressing runout prior to machining should
ensure that the coating thickness is consistent on all
sides.

m  Ontheotherside of the same coin, the spray technician
must be sure to apply enough coating so that the
machinist can restore the required dimension without
leaving a low spot where the tool fails to take a chip.

Working carefully and taking light cuts will help you
avoid nearly all of these mistakes. Again, it is most helpful
to remain aware that the material being cut is a coating
on top of the original piece and not an integral part of the
component. Approaching the tooling of a coated surface
as if it were a thin, hard shell on a mandrel, which to some
extent it is, should guide a machinist to make smarter
choices about tool selection and feeds and speeds. From a
practical standpoint, the much lower stock-removal rates
characteristic of a grinding or lapping process might make
this a better option than tooling when the option is available.
Grinding also offers an improved range of surface finishes
and the ability to cut very hard materials like tungsten car-
bide and ceramic coatings by using superabrasive grinding
wheels. Grinding thermal spray coatings also has its own set
of peculiarities, but this is a topic for another time. A

DANIEL C. HAYDEN (daniel.hayden@haydencorp.com) is presi-
dent, Hayden Corp., West Springfield, Mass., chair of the AWS C2
Committee on Thermal Spray, and technical editor of SPRAYTIME.

This article was originally published in the September 2011
Welding Journal.
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ITSA Scholarship Recipient

2024 ITSA scholarship
recipient Anit Lama
programs a cold

spray robot at Florida
International University’s
Cold Spray and Rapid
Deposition Laboratory
(ColRAD).
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nil Lama is pursuing a PhD in materials science and
Aengineering at Florida International University (FIU),

Miami, Fla., and will graduate this fall. With a strong
passion for surface engineering and a deep-seated inter-
est in thermal spray technologies, particularly cold spray,
Lama’s academic and professional trajectory has been
shaped by a desire to bridge advanced scientific research
with impactful, real-world applications. His commitment
to pushing the frontiers of cold spray technology is evident
through his scholarly work, mentorship, and recognition
within the materials science community. For these reasons,
he was selected as one of three 2024 ITSA Scholarship
recipients.

Discovering Cold Spray

Lama was drawn to thermal spray, especially cold spray,
because of its unique ability to merge advanced materials
science with real-world engineering applications.

“The world of thermal spray technology, particularly
cold spray, has become a cornerstone of my academic and
professional journey. My initial fascination began during my
master’s studies at the Skolkovo Institute of Science and
Technology, Moscow, Russia, where | took a course on ther-
mal spray coatings. That foundational experience opened
the door to a deeper exploration of the field, which has since
grown into a focused academic and research-driven pas-
sion,” said Lama.

Joining the Cold Spray and Rapid Deposition Laboratory
(ColRAD) at FIU further cemented his commitment.

“My decision to pursue doctoral studies was a deliberate
one. | wanted to contribute to the scientific advancement
of surface engineering, with a particular emphasis on cold
spray technology. This field offers immense potential to
solve pressing real-world problems, and | am driven to push
the boundaries of our understanding and capabilities,” he
explained.

Recognition through the ITSA
Scholarship

Since receiving the ITSA scholarship, Lama’s research has
continued to evolve. He is focused on the development of
cold-sprayed coatings for applications ranging from struc-
tural integrity and radiation shielding to wear resistance. His
work has led him to present at prestigious conferences such
as TMS2025 and IMECE2024 and author several research
manuscripts. He has also mentored undergraduate students

on senior design projects, providing guidance in technical
planning and experimental design.

“One of the most affirming moments of my academic path
was being awarded the ITSA scholarship. This recognition
was more than financial support — it was a profound valida-
tion of my work and aspirations. It provided the freedom to
focus fully on my studies and experimental work without the
burden of financial stress. More importantly, it connected
me to a vibrant professional community of researchers and
practitioners who share a passion for innovation in thermal
spray technologies,” he shared.

Forging Future Paths

Looking ahead, Lama envisions a career as a leader in
advanced materials research either in the industry or at a
national laboratory. He is especially interested in roles within
the aerospace and defense sectors, where he believes ther-
mal spray technologies can deliver a transformative impact.
He’s also open to academic roles that combine teaching
and research, as he finds fulfillment in mentorship and
knowledge-sharing.

For other students considering a path in thermal spray,
Lama encourages them to pursue their dreams and not shy
away from any challenges they may encounter.

“Seek out research experiences, pursue internships, and
find mentors who can guide you. The learning curve is steep,
but the rewards are worth it. The thermal spray community
is supportive, and the field is rich with opportunities to inno-
vate and make a meaningful difference,” he said.

2025 Scholarship Applications Now
Open

Lama was one of three outstanding students awarded a
2024 ITSA scholarship, recognizing their academic excel-
lence and innovative research in the thermal spray field.

The two other recipients were Proches Nolasco Mkawe from
Binghampton University, Binghampton, N.Y.; and Tyler Klein-
sasser from South Dakota School of Mines &Technology,
Rapid City, S.Dak. The ITSA scholarship committee is now
accepting applications for 2025. Visit page 6 of this issue of
SPRAYTIME for more information on how to apply. A

CINDY WEIHL (cweihl@aws.org) is editor of SPRAYTIME.
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Z~ PRODUCT SPOTLIGHT

Gauge Offers Noncontact Wet Film
Thickness Measurements

The coatmaster® Flex advanced measurement gauge is designed
for noncontact wet film thickness measurements. It requires
minimal calibration, is unaffected by the angle and distance of
measurement, and allows for the measurement of coating thick-
ness immediately after application, before drying or curing. Its
reliability, user-friendliness, safety, cost-effectiveness, precision,
and accuracy can be valuable to major coating line manufacturers,
large paint producers, experts, and coaters worldwide. Key features
include the ability to measure on wet, powder, and cured coatings
(regardless of material, thickness, or color, including white); early
detection and correction of deviations in the process; patented
process-controlled technology that saves material; and the ability

to reduce rejects and increase
production quality through
immediate testing. It offers coat-
ing material savings of10-30%,
reduced time for color changes,
prevention of costly rejects and
reworks, documentation of coat-
ing processes, the establishment
of Industry 4.0 standards, and
online connection to the enter-
prise resource planning system.

Paul N. Gardner Co. (Gardco)
gardco.com / (954) 946-9454

Thermal Spray Coatings Market on a
Growth Path to $18.25 Billion

Thermal Spray Coatings Market Size, Share and Growth Forecast
for 2024-2031reports the market is projected to witness signifi-
cant growth in the coming years, driven by the increasing demand
across diverse industries, including automotive, aerospace, energy,
and manufacturing. The market was valued at approximately $12.09
billion as of 2024 and is expected to reach $18.25 billion by 2031,
a steady compound annual growth rate of 6.1% from 2024 to 2031.
Thermal spray coatings are gaining widespread acceptance due to
their ability to improve durability, wear resistance, and corrosion
resistance. The market is supported by several key factors, includ-
ing the growing industrial applications of thermal spray coatings,
advancements in technology, and increased investments in indus-
tries requiring high-performance materials. The automotive and
aerospace industries are the largest consumers of thermal spray
coatings, as these sectors demand coatings that can withstand
extreme conditions and provide enhanced performance. Addi-
tionally, the growing trend toward eco-friendly and cost-effective
surface treatments is boosting the adoption of these coatings in
various industries. Geographically, the North American region holds
the largest market share, followed by Europe, owing to the robust
industrial base and high demand for advanced coating solutions in
these regions.

Persistence Market Research
persistencemarketresearch.com / (646) 878-6329

Powder Coatings Market Expected to
Rise at 5.9% CAGR by 2032

According to Global Powder Coatings Market, the market size
was valued at $14.5 billion in 2023 and is poised to grow from
$15.36 billion in 2024 to $24.29 billion by 2032, a compound
annual growth rate (CAGR) of 5.9% during the 2025-2032 fore-
cast period. The powder coatings market is witnessing notable
growth, backed by factors like durability and performance and
technological advances. Powder coatings provide high durability,
aesthetic appeal, and corrosion resistance, fueling market demand.
Moreover, improvements and innovations in technology, such as
application techniques and enhanced color options, are notably
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impacting market growth. However, the market is hindered by
application limitations, since these coatings may not be suitable
for all types of substrates, and heavy market competition by liquid
coatings, which have wider applications. The reportillustrates
market opportunity by region and segments. Production and con-
sumption patterns are carefully compared to forecast the market.
Other factors considered are the growth of the adjacent market,
revenue growth of the key market vendors, scenario-based analysis,
and market segment growth. Market size was determined through
atop-down and bottom-up approach, which was further validated
with industry interviews. To determine growth, factors such as
drivers, trends, restraints, and opportunities were identified, and
the impact of these factors was analyzed. The market’s continued
growth will be driven by evolving consumer preferences and ongo-
ing innovations.

SkyQuest Technology
skyquestt.com / (351) 333-4748

Thermal Spray Market Expected to Grow at
a CAGR of 7.2% from 2024 to 2031

The global thermal spray market is expected to grow at a com-
pound annual growth rate (CAGR) of 7.2% during the 2024-2031
forecast period, according to Thermal Spray Market Size, Share,
Industry, Forecast and Outlook (2024-2031). The report pro-
vides in-depth insights and analysis on key market trends, growth
opportunities, and emerging challenges. Through a combination
of qualitative and quantitative research methods, it offers com-
prehensive reports to help companies navigate complex market
landscapes, drive strategic growth, and seize new opportunities
in an ever-evolving global market. Various industry-affecting
factors are examined, including governmental regulations, market
conditions, competitive levels, historical data, market situation,
technological advancements, upcoming developments in related
businesses, market volatility, prospects, potential barriers, and
challenges. The regional analysis of the market covers key regions
such as North America, Europe, Asia-Pacific, Middle East & Africa,
and South America.

DataM Intelligence
datamintelligence.com / (877) 441-4866
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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
(823) 232-2371| benderccp.com

BryCoat Inc.

Oldsmar, FL

Kevin Smith | ksmith@brycoat.com
(727) 490-1000 | brycoat.com

Cincinnati Thermal Spray Inc.
Cincinnati, OH

Kirk Fick | kfick@cts-inc.net

(513) 793-0670 | cts-inc.net

Exline Inc.

Salina, KS

Brent Hilbig | b.hilbig@exline-inc.com
(785) 825-4683 | exline-inc.com

Fusion Inc.

Houston, TX

Jeff Fenner | jffenner@fusionhouston.com
(713) 691-6547 | fusionhouston.com

Hayden Corp.

West Springfield, MA

Dan Hayden
daniel.hayden@haydencorp.com
(413) 734-4981 | haydencorp.com

H&M Plating Co. Inc.

Houston, TX

Kevin Crenshaw | kcrenshaw@hmplating.com
(713) 643-6516 | hmplating.com

HTS Coatings

Madison, IL

Ashley Hunsaker
ahunsaker@htscoatings.com
(618) 215-8161

Kermetico Inc.

Benicia, CA

Andrew Verstak | averstak@kermetico.com
(707) 745-3862 | kermetico.com

Linde Advanced Material
Technologies Inc.
Indianapolis, IN

Michael Brennan
michael.brennan@linde.com
(817) 240-2500 | linde-amt.com
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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

Revesteel

Pinhais, PR, Brazil

Edison Luiz Marge | edison@revesteel.com.br
+55 41 3668-0156 | revesteel.com.br/en

Spraywerx

North Vancouver, BC, Canada

Alan Burgess | aburgess@spraywerx.com
(604) 306-2061 | spraywerx.com

Superior Shot Peening Inc.
Houston, TX

Mollie Blasingame
mmb@superiorshotpeening.com
(281) 449-6559
superiorshotpeening.com

TMS Metalizing Systems

Silverdale, WA

Ryan Wixson | ryanw@tmsmetalizing.com
(860) 692-6656

SUPPLIER MEMBER COMPANIES

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

Arzell Inc.

Cypress, TX

Michael Gray | mike@arzell.com
(281) 213-4085 | arzell.com

Carpenter Technology

Philadelphia, PA

Jason Simmons | jsimmons@cartech.com
(610) 208-2000 | 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 & Powders Corp.
Towanda, PA

Laura Morelli
laura.morelli@globaltungsten.com
(570) 268-5000 | globaltungsten.com

Haynes International

Mountain Home, NC

Brandon Furr | bfurr@haynesintl.com
(828) 692-5791 | 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

INDO-MIM Inc.

Bangalore, India

Jag Holla | jag.h@indo-mim.com
(734) 834-1565 | indo-mim.com

Lincoln Electric

Cleveland, OH

Thomas Brown

thomas_ brown@lincolnelectric.com
(216) 383-2951 | lincolnelectric.com

Lineage Metallurgical LLC

Baytown, TX

Landon Hendricks | lhendricks@lineagemet.com
(281) 426-5535 | lineagemet.com

North American Héganas
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) 334-1300 | oerlikon.com/metco

Polymet Corp.

West Chester, OH

Bob Unger | runger@polymet.us
(513) 874-3586 | polymet.us

Saint-Gobain Ceramic Materials
Worcester, MA

Shari Fowler-Hutchinson
shari.fowler-hutchinson@saint-gobain.com
(508) 795-5264
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

David Lee Consulting
Ligonier, IN

David Lee | dlee@daltsc.com
(574) 849-3636

Florida International University
Department of Mechanical and
Materials Engineering

Miami, FL

Arvind Agarwal | agarwala@fiu.edu
(805) 348-1701 | mme.fiu.edu

Mason Global Management LLC
Killingworth, CT

Richard P. Mason
rmason@masonglobalmanagementlic.com
(724) 554-9439
masonglobalmanagementlic.com

State University of New York at
Stony Brook

Stony Brook, NY

Sanjay Sampath
ssampath@ms.cc.sunysb.edu

(631) 632-8480 | ctsr-sunysb.org

The Mozolic Group

Londonderry, NH

Jean Mozolic | jean.mozolic@comcast.net
(508) 254-4375

SUPPORTING MEMBER SOCIETIES

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

GTS E.V,, The Association of
Thermal Sprayers

Werner Kroemmer
werner.kroemmer@gts-ev.de
+4989 310015203 | gts-ev.de

Institute of Materials, Malaysia (IMM)
Johar Juhari| johar_juhari@petronas.com.my
+6018 9113480 | iomm.org.my

Japan Thermal Spray Society (JTSS)
Nick Yumiba | jtss@mb8.seikyou.ne.jp
+816 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 | cherndt@swin.edu.au
+61(0)4 28 237638 | 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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% Arzell, Inc.

THERMAL SPRAY INTEGRATION & ROBOT AUTOMATION

MULTUS SPRAY SYSTEMS

The family of Multus Spray Systems by Arzell, Inc. delivers
modern, high-efficiency solutions without requiring you to
abandon what already works. Whether you're upgrading

legacy equipment or building a new line, Multus offers
seamless integration across liquid fuel, gas fuel, plasma,
and flame spray processes.

Designed for performance. Built for flexibility.

Multus-C Multus-LF

Cascade & Non-Cascade Plasma Liquid Fuel HVOF % E""‘
JP5220, JP8200

Model 3 & 5 C+, CV+, 3MB, 9MB, SG100, F4, F100, Sinplex, 100HE

% & F ‘ Multus-GF
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Non-Cascade Plasma
3MB, 9MB, SG100, F4, F100, Sinplex M u ltu S- F

Flame Spray
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