
C1.qxp_Cover  11/16/20  4:04 PM  Page 1



Page 2.qxp_Cover  11/16/20  4:05 PM  Page 2



Table of Contents

Fourth Quarter 2020 / SPRAYTIME 3

On the cover: A typical automated thermal
spray cell. (Photo courtesy of Praxair Inc.)

Published by the International Thermal Spray Association,
a Standing Committee of the American Welding Society

Mission: To be the flagship thermal spray industry publication
providing company, event, people, product, research, and membership
news of interest to industrial leaders, engineers, researchers, scholars,
policymakers, and the public thermal spray community.

OFFICERS
Ana Duminie, Chair, North American Höganäs
Mollie Blasingame, Vice-Chair, Superior Shot Peening & Coatings

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

SPRAYTIME®
Publisher Annette Alonso
Editor Cindy Weihl

Editorial Staff
Kristin Campbell
Katie Pacheco
Roline Pascal 
Alexandra Quiñones

Technical Editor 
Daniel Hayden

Design and Production 
Carlos Guzman
Zaida Chavez

Advertising 
Lea Owen
Sandra Jorgensen

SPRAYTIME® (ISSN 1532-9585 Print) (ISSN 2689-0518 Online) is a
quarterly publication of the International ermal Spray Association.
Printed on Recycled Paper. Copyright© 2020 by the International
ermal Spray Association. Starred (*) items excluded from copyright.

e International ermal Spray Association is not responsible for
the accuracy of information in the editorial, articles, and advertising
sections of this publication. Readers should independently evaluate the
accuracy of any statement in the editorial, articles, and advertising
sections of this publication that are important to him/her and rely on
his/her independent evaluation.

Article submissions (subject to acceptance and edit), advertising
insertions, address correspondence, subscription request, back issue
copies, and changes of address should be sent to:

American Welding Society
Attn: SPRAYTIME
8669 NW 36 St., #130, Miami, FL  33166-6672
(800/305) 443-9353 | spraytime.org

A subscription to SPRAYTIME® is free for individuals interested in the
thermal spray and coatings industry. Visit spraytime.org to subscribe.

AWS Claims Policy: All hardcopy editions are shipped FOB Origin.
Publisher reserves the right to investigate and make a determination on
all claims submitted for missing editions not received by a subscribing
member or institution. Any claim request determined to be valid will be
fulfilled with a digital copy of the edition. Publisher will NOT send any
hardcopy replacement issues for any reason.

Features
    Considerations for ermal Spray Cell Safety  . . . . . . . . . . . . . . . . . . . . .6

    Six Tips for Managing ermal Spray Exhaust  . . . . . . . . . . . . . . . . . . . .8

    Industrial Gas Safety Measures for ermal Spray . . . . . . . . . . . . . . .11*

Departments
    Editorial  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .4
    Industry News  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .14
    ITSA Member News  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .16
    People in the News  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .17
    ITSA Membership Directory  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .18
    Product Spotlight  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .20

TOC Q4.qxp_Layout 1  11/16/20  4:06 PM  Page 3



Within the context of all we’ve experienced
this year, the events of last January seem to
have been an eternity ago. 

Businesses operating through 2020 have had
to cope with unexpected and substantial im-
pacts on their most important and valuable as-
sets: the skilled and talented co-workers and fel-
low team members who step forward each day
to keep our industry running. We’ve been side-
lined by quarantine and furloughed by econom-
ics, while some of us have been forced into idle-
ness by illness. Last January, however, two of
our collegues in the thermal spray community
tragically lost their lives as an explosion tore
through a facility that was, in many ways, very
much like the shops you and I go to work at 
each day.

From what news reports have been able to
determine, a spark set alight propylene fuel gas
that had slowly leaked overnight and had likely
filled the shop. e resulting explosion took the
lives of two men who were on site at the time
and rocked the nearby area, decimating the 
facility, significantly damaging more than 30
neighboring buildings, and affecting hundreds
more in the community. Prior to the explosion,
the operation appeared to be in excellent shape,
having recently added capacity with top-of-the-
line equipment. As a result, this doesn’t appear
to be in any way a matter of sloppy workman-
ship or old equipment in poor repair. It appears
to be the very definition of a massive accident,
and the result of an unanticipated catastrophic
leak and a source of ignition that would have
been normal and completely harmless on any
other day.

Our industry has an admirable safety record,
considering that it is our daily business to work
with large quantities of combustible and poten-
tially explosive materials, some potentially toxic
and hazardous. We do so with high levels of di-
rected energy in the form of heat, flame, and ul-
traviolet and visible radiation. Our work is ac-
companied by loud noise, dust, fume, and par-
ticulate matter. Our work also often involves
machinery and components that are heavy,
cumbersome, and sometimes moving automati-
cally at high speeds. On the very few occasions

when major accidents have occurred, our indus-
try has often acted quickly and transparently to
identify, isolate, and remedy similar potential
risks before these incidents could be repeated. 

e benefit of such a consistent and clean
track record is that our shops are typically de-
signed and developed with common sense as
our guide and practicality taking the lead. Mod-
ern thermal spray equipment is intrinsically
safe to set up and operate, and shop owners can
often depend upon our equipment vendors to
help them design workspaces that are function-
al and safe without venturing into construction
methods that are unnecessarily burdensome or
prohibitively expensive.

at said, while new complete “turnkey”
spray cells from major equipment manufactur-
ers will likely be well thought out, designed, and
fabricated with safety in mind, older cells, ex-
pansions, retrofits, and the buildings that house
them may not get the same thoughtful consid-
eration. In this issue of SPRAYTIME, we have
collected expert input on safe practices in ther-
mal spraying from leaders in three major do-
mains in thermal spray facility design: thermal
spray equipment, air handling and dust and
fume management, and industrial process gas-
es. Each contributor has offered insight into a
range of safety considerations that are as appli-
cable to new construction as to existing facili-
ties. While not intended to be a comprehensive
guide to thermal spray facility design, we hope
the advice these contributors have offered will
help you to make better and safer decisions
about your existing and future operations.

Messer Group GmbH, a global supplier of in-
dustrial gases headquartered in Germany, has
provided an article on the diverse safety con-
cerns of industrial process gases used in thermal
spraying, including gases stored in bulk, a par-
ticular concern for many thermal spray opera-
tions and a key factor in the explosion last Jan-
uary. Donaldson Co., a Minnesota-based multi-
national leader in air filtration technology, pres-
ents a series of key issues in air handling specif-
ic to our industry. As echoed by Messer, ventila-
tion is an essential concern for the safety of the
thermal spray environment, ensuring that haz-
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Daniel C. Hayden
Technical Editor

Safety in Thermal Spraying

“In this issue of
SPRAYTIME, we
have collected
expert input on safe
practices in thermal
spraying from
leaders in three
major domains in
thermal spray
facility design.”
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ardous materials, including process gases,
don’t accumulate in dangerous concen-
trations. Also, Praxair Surface Technolo-
gies, a supplier of thermal spray equip-
ment and complete cells headquartered
in Indiana, discusses the spectrum of
hazards within and around cells and its
integrated approach for managing them
to ensure operator and facility safety.

In addition to the materials presented
in these pages, the American Welding So-
ciety (AWS) provides practical guidance
in its historical publication, ermal
Spraying — Practice, eory, and Applica-
tion, which is available at aws.org/
tss1985. is comprehensive (though
somewhat dated) text discusses all as-
pects of thermal spraying operations, in-
cluding safety, and offers sound recom-
mendations for every area of a typical fa-
cility. In recognition of the focus of this
issue of SPRAYTIME, AWS is offering spe-
cial pricing for the publication for a limit-
ed time. AWS also offers TSM:1996, er-
mal Spraying; ermal Spray Manual; A
Practical Reference Guide, which will also
be available with special pricing for a lim-
ited time at aws.org/tsm1996. Additional-
ly, the ermal Spray Society of ASM 
International has thermal spray safety
content available through its website, 
asminternational.org.

Federal, state, and local codes and reg-
ulations and their local representatives
are also an essential part of safe facility
design. Local regulators, though, are of-
ten unfamiliar with thermal spraying and
the nature of our operations, and it is our
responsibility as industry stakeholders to
ensure they understand our work and its
hazards. At our facility, we have found
that the effort of familiarizing our local
fire department with the work we do, 
the gases we use, and the way we use
them has built a level of trust between
our respective teams. is trust makes us
all feel more comfortable that any possi-
ble incident will be handled quickly and
safely. 

Finally, companies such as those that
have generously contributed to this issue
can provide a wealth of information and
guidance on the safe installation and use
of their products. ese firms have made
safety an essential part of business, and
whether thermal spraying is a core part
of their markets or not, they are often
the most effective source of information
about their field of expertise. We have
found that many are more than willing to
offer guidance and suggestions about
equipment and installations that were in

place prior to working with us on this is-
sue of SPRAYTIME, and many will offer
specialized safety training on their prod-
ucts for local first responders as well as
facility employees.

Our industry is fortunate to be able to
do the work that we do without an abun-
dance of fear for our daily safety and
serve the mission-critical customers who
move our economy forward. We are, I

think, a small and close-knit community
that has often benefited from cooperation
and mutual support. is makes it all the
more startling when tragedy strikes one
of our own, and it emphasizes the need
for organizations like the International
ermal Spray Association and AWS,
which work to ensure that all members
and allies can succeed in their efforts and
go home safely at the end of each day.
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     Whether you are designing a new thermal spray cell or retro-
fitting an existing one, the potential hazards associated with the
thermal spray process must be considered. ese hazards could
range from direct exposure to the thermal spray torch (burns,
UV light, noise), asphyxiation, explosion due to accumulation of
compressed gases, to striking hazards from the robot. Your cell
should be designed to meet all industrial safety standards with
the health and safety of your employees in mind. 
     Considering the complexities and potential hazards of the
thermal spray process, the following best practices have been
employed over the years for thermal spray cell safety. One such
solution to address these hazards is the supervisory safety inter-
lock enclosure developed by Praxair Surface Technologies, TAFA
Division, Concord, N.H. For example, the thermal spray cell can-

not be activated or armed unless the ventilation system is run-
ning to remove any fumes or accumulated gases; the robot can-
not be activated in automatic mode unless all door sensors are
satisfied in a closed position; and emergency stops (E-stops) are
located inside and outside the spray enclosure so all processes
can be shut down in case of an emergency.

Complying with Safety Standards

     Given the motion capabilities of modern industrial robots,
and the inherent risks of injury, all safety circuits must be de-
signed with the highest level of redundancy, utilizing safety-
rated components. e design for a robot cell must comply with
requirements that are stated in the following standards: 

Feature
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By Adam Cook

Considerations for Thermal
Spray Cell Safety

A typical automated thermal spray cell.
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ISO 10218-1, Robots and Robotic
Devices, Industrial Robots;
ISO 10218-2, Robots and Robotic
Devices, Robot Systems and Inte-
gration; and ANSI/RIA 15.06-
2012, American National Standard
for Industrial Robots and Robot
Systems — Safety Requirements.

e E-stop circuits of the ro-
bot, cell, and any other auxiliary
equipment present must be 
completely integrated so that 
depressing (or activating) any 
E-stop device (push button, 
cable switch, light curtain, etc.)
in the cell will deactivate all
equipment/processes.

Definitions of safety func-
tion/regulations can be found in
the following: for electrical
equipment, IEC 60204-1, Safety
of Machinery — Electrical Equip-
ment of Machines; for enabling
device, IEC 60204-1, Safety of
Machinery — Electrical Equip-
ment of Machines; for emergency
stop, ISO 13850, Safety of Ma-
chinery — Emergency Stop Func-
tion — Principles for Design; 

and for interlocking device, ISO 14119, Safety of Machinery —
Interlocking Devices Associated with Guards — Principles for Design
and Selection.
     In typical thermal spray applications, the torch manipulation
robot is often positioned inside an acoustic enclosure for sound
containment and process ventilation. e cell structure also
serves as the robot awareness barrier (as defined in the ANSI
standard) when the robot is operated in auto mode. Prior to the
robot operating in this mode, the interior of the cell must be vi-
sually inspected to ensure safe conditions for full-speed, unat-
tended auto mode operation. ese requirements dictate the use
of an enclosure arming circuit — Fig. 1. e arming circuit al-
lows for the cell operator to request cell arming, inspect the cell,
and close any doors within a predefined time frame before the
robot can run in auto mode. Breaking or interrupting this se-
quence or activating any E-stop must automatically disable robot
auto mode operation.

Positioning the Robot

     Positioning the robot inside a cell creates an additional haz-
ard. In this type of installation, observation of the robot, its re-
stricted envelope, and support equipment from outside the cell
is usually extremely limited. e robot controls, including the ro-
bot’s operating pendant, are usually positioned outside the cell,
making it possible to enable robot motion from outside the en-
closure without adequate sight of the robot and its restricted en-
velope. is situation dictates the need for a safety circuit that
would allow one person to be inside the cell to enable robot mo-
tion in any of the robot’s manual modes (i.e., teach modes) while
in control of the robot’s teach pendant, utilizing the integrated
safety switch, oftentimes referred to as the “dead man switch.”
e enclosure arming circuit allows for this operation when set
to manual/set-up mode. 

     e enclosure arming circuit operates as one component of
the safety interlock enclosure in conjunction with several other
safety circuits to monitor the overall condition of the cell — Fig.
2. ese circuits employ sensors and switches to monitor the
status of critical items including but not limited to the following:
     • Cell door or access point switches — magnetic or locking
E-stops;
     • All external process equipment E-stops; 
     • Additional E-stops (i.e., button and button-and-cable type
devices);
     • Robot operating modes;
     • e robot’s operating key switch mode;
     • Safeguard stops (auto and manual);
     • Arm/setup switch;
     • Optional foot switch;
     • Minimum airflow sensing (airflow sensor in inlet air duct
must detect > 3000 scfh [85 m3/h]);
     • Process gas detection (can be used in conjunction with auto
shut-off valves); and
     • Additional sensors such as area scanners, light curtains, 
finger/palm buttons, keyed switches, and RFID switches. 

Conclusion

     Understanding and identifying the hazards and relevant in-
dustrial safety standards associated with the thermal spray
process are critical to designing a safe cell. A safety interlock en-
closure is a key aspect of a safely designed thermal spray cell.
is design forces all safety protocols to be followed and pro-
vides real-time feedback should a fault in any of the safety cir-
cuits occur. Utilizing this type of system will allow for consis-
tently safe operation of any thermal spray cell.
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Fig. 1 — An enclosure arm-
ing device.

Adam Cook (adam.h.cook@linde.com) is a product manager at
Praxair Surface Technologies, Concord, N.H.

Fig. 2 — Safety interlock enclosure.
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Tip #1: 

Remove both particulates and gases from
the spray process enclosure.

     Regardless of your specific thermal spray process, you will
have some degree of overspray. Depending on the specific ther-
mal spray process, there might also be toxic compounds present
in the materials you’re spraying (such as hexavalent chromium).
Migrating dust from elsewhere in the plant may be drawn into
the thermal spray booth when the system is running. In addition
to these particulates, the air pulled from the thermal spray
process could also be exhausting hazardous gases, such as propy-
lene and acetylene or carbon monoxide from a combustion
process.
     It is important to remove both types of emissions — solid
particulates and gases — from the spray process enclosure. Be-
cause dust collectors are designed primarily to remove particu-
lates from the air and not gases, they should not be relied upon
solely for this job. For the critical job of ventilating process gas-
es, you may need to consider additional forms of treatment,
such as carbon filters.

Tip #2:

Plan a cost-effective exhaust
management system for your business.

     It is easier for companies focused primarily on one applica-
tion to modify their facilities to achieve effective capture of
overspray in enclosures. Perhaps your business focuses on repeat
surface prep and coatings of a variety of small parts that can be
fixtured on a turntable. This may allow you to use shaped ex-
haust hoods to capture the maximum amount of particulate
overspray with a minimal amount of air volume. Conversely, if
your business offers thermal spray coatings to a wide variety of
applications, you may encounter parts that are more challenging
to effectively hood. In those instances, you may struggle to cap-

ture the necessary amount of particulate with even a moderate
amount of air volume.  
     One resource your ventilation professional can consult is In-
dustrial Ventilation, A Manual of Recommended Practice, published
by the American Conference of Governmental Industrial Hy-
gienists. This manual dedicates an entire chapter to local ex-
haust hoods, taking a very scientific approach to effective hood
designs. That chapter states, “Frequently, the location of ex-
haust hoods is mistakenly based on a supposition that the con-
taminant is ‘heavier than air’ or ‘lighter than air.’ In most health
hazard applications, this criterion is of little value.” Therefore, it
is important to observe the specific hood positioning guidelines
discussed in the manual.  
     Typically, thermal spray processes are located within a booth-
style enclosure, where the booth itself helps contain emissions
and noise from the spraying process by functioning as an ex-
haust hood. The air velocities within the booth, however, are
usually highly variable. A booth measuring 8 ×10 ft in area and
perhaps 8 ft tall might require as much as 10,000 ft3 of air vol-
ume every minute (ft3/min) to be exhausted to control dust and
gas emissions. As that 10,000 ft3/min passes through the booth,
the relative air velocity near the entry and exit points of the
booth will experience the highest velocities, while areas such as
corners likely have insufficient velocities to capture and remove
emissions. 
     Tailoring the enclosure and exhaust point locations to cap-
ture overspray within the booth is highly important. A hood de-
sign should always attempt to take advantage of the direction of
spray, using the momentum of the spraying action to direct
overspray into the capture hood, thereby reducing the total air
volume that must be evacuated from the enclosure. This mini-
mizes the volume of air that must be moved and/or filters that
need replacing during operation.

Tip #3:

Transport dust away from the enclosure
effectively.

     Once the particulate has been captured at the hood, the

Feature
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By Paul Richard

Six Tips for Managing Thermal Spray Exhaust

      Dust collection systems play an important role in ther-
mal spray. Without the ability to safely exhaust overspray
particulate and gases, most thermal spray systems would
be unable to operate at all. There are different approaches

to exhausting thermal spray; however, health and safety
should be considered in every step. Here are six tips 
about dust collection systems that can help you reduce
overspray hazards in your facility.
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process of transporting the dust to the collector should be 
carefully addressed. The use of round, rather than square or 
rectangular ducts, will minimize areas of slower airflow in the
corners where dust would otherwise tend to accumulate. Sizing
the duct diameter to allow sufficient transport velocity will 
ensure no material accumulates within the duct — Fig. 1.
     Again, following the guidance of Industrial Ventilation, A Man-
ual of Recommended Practice for Design will help in the design of
an effective duct system. A well-designed duct system will re-
main cleaner, helping reduce the accumulation of potential fuel
in the event of a fire. It may also require less fan energy than a
poorly designed duct system.  
     A variable frequency drive used to control fan speed can help
maintain designed airflow at a lower overall energy level. This
topic was covered in the article “Efficient Control of Thermal
Spray Dust Collectors — Ensuring Operational Gains and Cost
Savings” in the Vol. 18, No. 2 issue of SPRAYTIME.

Tip #4:

Manage worker exposure during routine
maintenance.

     Routine maintenance of the dust collection system, including
periodic filter replacements, can help reduce the accumulation 
of harmful substances on the filters that will be handled during
maintenance — Fig. 2. Accessing filters typically requires 
opening access covers or doors to allow filter removal and 
replacement. 
     Consult with the appropriate regulatory resources to confirm
whether the particulate you’re generating is considered a health
hazard or if a confined space permit may be required for filter re-
placement or maintenance. Personal protective equipment ap-
propriate for the dust in the collector should always be used
when servicing the filters. Take similar precautions when han-
dling and disposing of waste containers under the dust collector. 
     In addition to exposure risk for the employee replacing fil-
ters, consider the physical location of the dust collector. Dust
collection systems serviced in an area occupied by other opera-

tors may increase the risk of exposure during filter replacement.
Special features are available that allow removed filters to be
pulled directly into disposal bags, which can be beneficial.
     And remember, with some applications there may be gases
such as carbon monoxide in the air stream, so it’s important to
locate the exhaust of the dust collection system in an area where
it cannot be pulled back into a building’s ventilation system. 

Tip #5: 

Protect employees from rotating
equipment.

     Although there are relatively few moving parts in a dust col-
lection system, some rotating components may still warrant pre-
cautions. For example, there’s a fan that creates the required air-
flow through the collector and it is often installed either at
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Fig. 1 — Variations in airflow velocity can cause dust particles
to drop out of the stream and rest on the bottom of the duct,
causing dangerous dust buildup.

Particles are suspended

Air velocity at least 3500 ft per min.

Build-up of dust particles

Air velocity < 3500 ft per min.

Fig. 2 — Routine maintenance of a dust collector can help re-
duce accumulation of harmful substances.

Fig. 3 — Belt-drive fan with guards (in yellow) covering rotating
parts.
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ground level or on the top or side of the collector. These fans
may include drive belts that deliver power from the motor to the
driveshaft — Fig. 3. Many fans are now considered direct drive,
which limits some of their complexity. Consult safety procedures
in the fan manufacturer’s operation and maintenance manual
before performing service or maintenance.
     Also, avoid the rotating fan wheel itself, which can remain
spinning for several minutes after it’s powered down. You may
also want to consider the creation of a safe distance around the
fan by installing a fan outlet silencer or outlet duct. If the fan
lacks a safety device at the outlet, add a cage or screen to prevent
access to the wheel. 
     Finally, some dust collectors have a rotary airlock (or rotary
valve) on the hopper outlet to seal the bottom of the collector as
dust is discharged — Fig. 4. Pay attention to all manufacturer
warnings related to these and all other accessories mounted on
the collector. Safety protocols should be developed by the
process owner to ensure that rotating equipment is fully shut-
down, locked-out, and tagged-out prior to any maintenance
work being performed on the dust collection system. 

Tip #6: 

Your dust may be combustible, so plan 
for mitigation.

     Determine whether your dust is combustible. Testing an actu-
al representative sample of dust with a qualified lab will give you
the most reliable information. There are local, state, and federal
mandates that apply to the design and operation of your facility.
Guidance for combustible dust risk management is provided by
many resources, including standards published by the National
Fire Prevention Association (NFPA). NFPA standards are com-
monly enforced by the Occupational Safety and Health Associa-
tion and many municipalities. An excellent place to start is a re-
view of the following three key standards: NFPA 652, Standard
on the Fundamentals of Combustible Dust; NFPA 654, Standard for
the Prevention of Fire and Dust Explosions from the Manufacturing,
Processing, and Handling of Combustible Particulate Solids; and
NFPA 484, Standard for Combustible Metals.
     NFPA 652 mandates facilities that produce or handle com-
bustible dust must have completed a dust hazard analysis for ex-
isting systems by September 7. The first step in the dust hazard
analysis is to identify the characteristics of the dusts and fumes
produced in your facility, including determining their combus-
tion risks where laboratory testing may be necessary. Be sure to
review all areas of your operation and all dusts present, includ-
ing dust and fume mixtures. Remember that metals that might
be stable in one process can be volatile when mingled with other
metals.
     Because metal fires can be very challenging to extinguish,
NFPA 484 provides specific guidance, such as
     • Restricting which dusts and fumes can be collected together;
     • Dedicating work cells, ducting, and dust collectors to sepa-
rate processes; and
     • Applying fire-extinguishing agents, such as water, carbon diox-
ide, or argon that are appropriate for the metal you use, to avoid
explosive reactions. (See Table A.6.3.3 in NFPA 484:2019, Com-
bustible Metal Fire-Extinguishing Agents Quick Reference Chart.)
     For more detailed information on combustible dust mitiga-

tion, please visit donaldson.com/en-us/industrial-dust-fume-
mist/technical-articles/combustible-metals-dust/.

Conclusion

     There should be careful consideration of the hazards posed by
overspray. Variations in facility layout, materials, and equipment
require a customized approach to dust collection. In developing
your protocols, pay attention to both particulate and gas ventila-
tion, ensure dust is captured and controlled as close to the
source as feasible with proper duct layouts, recognize and 
address any combustible dust risk mitigation needs, and 
follow safe practices during filter replacement and equipment
maintenance.
     Every thermal spraying operation is unique. It’s wise to have
an industrial hygiene professional help you identify applicable
exposure limits, sample air from breathing zones around your
workers, review your process, and guide you in developing a risk
management strategy.
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Fig. 4 — A Donaldson Downflo® Evolution dust collector with an
NFPA-rated rotary airlock on the waste hopper.

Paul Richard (paul.richard@donaldson.com) is OEM corporate
accounts manager for the Industrial Air Filtration Division of
Donaldson Company, Minneapolis, Minn. 
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     ermal spray is a coating process in which materials are
deposited onto a surface at high velocity. Coatings applied by
thermal spray processes can be found on everything from
sporting goods to medical devices to aerospace components.
Hydrogen, oxygen, nitrogen, argon, and helium play an essential
role in providing the required momentum to perform these
coating processes and must be understood to ensure safe coating
operations. Each of these gases has special properties in liquid
and gaseous form. eir safe use requires proper choice of
associated storage and application equipment and proper
engineering, installation, and maintenance per industry
standards. 
     High-velocity oxygen fuel (HVOF) spray, arc spray, laser direct
energy deposition, plasma spray, and cold spray utilize industrial
gases for combustion and/or inerting to achieve a high-quality
surface layer to enhance the substrate properties — Fig. 1.

     Molten or near molten metal particles are directed toward a
workpiece at supersonic velocities and temperatures that can
reach 4500F to build up a coating layer on a part. Given the
nature of these processes, close attention is paid to safety and
best practices in the spray booth. In addition to managing risk
associated with the operation of the spray guns, it is imperative
that operators and facility personnel are also familiar with safety
aspects of industrial gases.
     Ironically, it is often the same properties that make a
particular gas ideal for a certain coating process that causes
them to be dangerous if not handled properly. For instance,
oxygen can be used to enhance combustion and to achieve
higher temperatures in processes such as HVOF. However,
materials that may not ordinarily burn will do so in an oxygen-
rich environment, presenting some unique safety challenges.
Large quantities of industrial gases are stored as cryogenic

Industrial Gas Safety Measures for Thermal Spray

Fig. 1 — Laser metal deposition.
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liquids at thermal spray facilities. While transportation and
storage of liquid gases such as hydrogen, nitrogen, argon, and
oxygen is much more efficient than gaseous storage, these liquid
gases are extremely cold — Fig. 2. Should the liquid or an
uninsulated portion of pipe carrying liquid come in contact with
exposed skin, severe low-temperature burns can occur. A
familiarity and understanding of industrial gases by spray booth
operators, engineers, and facility personnel is necessary to
ensure the safe operation of thermal spray systems. Frequently
encountered safety hazards in thermal spray operations, which
are associated with the use of industrial gases and related supply
equipment, include extremely hot and cold temperatures,
flammable gases, asphyxiants, and high pressures.

Hydrogen

     Hydrogen has been handled and used for industrial purposes
over many decades with an impressive safety record. Similar to
its primary use as a fuel throughout the space shuttle program,

hydrogen is commonly used as a fuel gas in HVOF. It is also used
for improved heat transfer in plasma spray and may be used to
obtain a bright surface finish in any pre- or postheat treatment
or annealing operations.  
     Hydrogen has a very high affinity for oxygen and is extremely
flammable in air at compositions between 4 and 74%. Consider
the fire triangle. Fuel, oxygen, and heat or other ignition source
are the elements needed for a fire — Fig. 3. e amount of energy
required to ignite a hydrogen fire is miniscule. e amount of
static electricity from combing hair is approximately 1000 times
greater than the required ignition energy. For this reason, every
piece of hydrogen supply station equipment, including the tank,
vaporizers, regulating manifold, and fence, must be bonded and
grounded (i.e., connected with heavy copper wire to the same
grounding grid) to eliminate any difference in electrical potential
that could result in a spark. No cell phones or other electronic
devices should be taken into the vicinity of a hydrogen supply
station, and proper personal protection equipment must be
worn, including long-sleeve fire-retardant clothing and static
dissipative safety shoes. Synthetic clothing is not recommended
due to its tendency to build static charge.  
     To mitigate the risk of a hydrogen fire and a potentially
dangerous situation, it is imperative to prevent the exposure of
hydrogen to oxygen outside of the process. It is important to
note that hydrogen flames do not radiate much heat and burn
with a pale blue flame. It is likely a hydrogen fire is heard before
it is seen. Employees must know where emergency shut off
valves are located inside and outside the plant and how to
respond should they suspect a leak. Hydrogen process piping
should be selected and installed in accordance with American
Society of Mechanical Engineers (ASME) B31.3, Process Piping.
All overhead piping should be in protected locations, well
labeled, pressure tested, and leak checked upon installation and
after any subsequent changes. Inert gas purging must be
completed before performing any work on process piping
containing hydrogen (or other flammable gases). 
     While small quantities of hydrogen are often supplied in
cylinders, flow requirements for thermal spray applications
frequently necessitate either gaseous tube trailer or bulk liquid
hydrogen supply. e design and location of the supply system
for each user is dependent on several factors, including flow and
pressure requirements, duty cycle, and overall consumption. In
addition to the bonding and grounding described above, there
are several features that make hydrogen supply systems unique
to other gases. 
     Liquid hydrogen is extremely cold at –423F and careful
component selection is required. Like all cryogenic gases, safety
relief valves must be placed at any location in process piping
where liquid may become trapped. For hydrogen supply stations,
gas released from pressure safety relief valves is fed to a stack
vent and discharged at a safe point above the system. Liquid
hydrogen stations are also equipped with low temperature shut-
off devices that arrest the flow of hydrogen gas if the temperature
in the process piping becomes too low, a sign the heat exchangers
are being overdrawn due to excess flow or piping issues. 

Oxygen 

     Utilizing pure oxygen in industrial applications such as thermal
spray also requires expert design for safety. After all, at 20.9% of
the Earth’s atmosphere, it is a key component in the air we
breathe and necessary to sustain life. However, at concentrations
above 23.5%, materials that do not readily ignite in air can burn

Fig. 2 — A Messer Air Separation Unit (ASU) produces nitrogen,
oxygen, and argon.

Fig. 3 — The fire triangle — fuel, oxygen, and heat or other igni-
tion source are the elements needed for a fire. (Source: De-
positphotos.com.)
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rapidly. Once again considering the fire triangle — fuel and
oxygen are always present with oxygen supply systems. It is often
overlooked that the supply piping itself, when in contact with
both an enriched oxygen atmosphere and heat, can serve as the
fuel. Materials such as carbon steel burn more readily than
stainless steels. Careful consideration of the gas velocities must be
made when selecting or changing flow requirements with carbon
steel pipe. To avoid a fire, extreme attention to detail must be paid
to manage risk and avoid possible sources of ignition and heat.
Keep in mind that even stopping flowing oxygen suddenly (i.e.,
with the use of a ball valve) can cause an ignition generated by the
heat of compression.   
     Ignition sources in oxygen supply systems can come from the
system itself or as a result of the work being performed. e
ignition sequence that begins when a small amount of energy is
released and ignites materials with a low ignition temperature is
referred to as the kindling chain. Once the initial fire is started,
the heat generated is often enough to ignite materials with
higher ignition temperatures and so on. Similar to hydrogen
safety shut-off devices, employees must know the location of
emergency shut-off devices to stop the flow of oxygen in the
event of a fire. 
     Understanding common sources of ignition in oxygen systems
is an important first step in risk mitigation. Common ignition
mechanisms include mechanical impact, particle impact,
mechanical friction, flow friction, and adiabatic compression.
Mechanical impact occurs when one object strikes another. For
instance, if a component such as a valve stem were to fracture
and strike a pressure vessel in a pure oxygen environment, a
spark generated could potentially start the kindling chain.
Particle impact is similar in concept. Particles in oxygen process
piping, such as those generated by weld spatter, can reach high
velocities and generate significant heat when striking system
components. Flow friction occurs when oxygen flows over a
flammable material at a high velocity and generates heat. An
example of this would be flow of high-pressure oxygen above 
125 lb/in.2 at supersonic speeds igniting a thread of Teflon.
     Adiabatic compression occurs when oxygen flows through an
orifice from an area of high to low pressure. e gas expands and
the velocity reaches the speed of sound. If the flow is suddenly
stopped, the gas recompresses and enough heat can be
generated to initiate the kindling chain. is phenomenon is of
particular concern when installing regulators on high-pressure
gaseous supply systems such as cylinders or tube trailers.  
     Measures to mitigate risk associated with these common
sources of ignition must be taken into consideration during each
step of the oxygen system design and fabrication process.
Careful attention must be paid to material selection, component
selection, cleaning procedures, and operating procedures. While
system design may seem like a daunting task at first, there are
resources and best practices available. It is recommended that
process piping and components designated are cleaned and
“bagged and tagged” for oxygen service. It is extremely
important that oxygen flow components are replaced with
components cleaned for oxygen service. is is a far too common
cause for accidents. e following standards and best practices
are especially useful when designing oxygen systems for thermal
spray and performing maintenance: 

Compressed Gas Association
     • CGA G-4.1, Cleaning of Equipment for Oxygen Service
     • CGA G-4.4, Oxygen Pipeline and Piping Systems
     • CGA P-1, Safe Handling of Compressed Gas Cylinders

American Society of Mechanical Engineers 
     • ASME B31.3, Process Piping

National Fire Protection Agency 
     • NFPA 51, Standard for the Design of Oxygen-Fuel Gas Systems
for Welding, Cutting, and Allied Processes
     • NFPA 51B, Standard for Fire Prevention in Use of Cutting and
Welding Processes

American Society for Testing Materials
     • ASTM G128, Standard Guide for Control of Hazards and Risks
in Oxygen Enriched Atmospheres
     • ASTM G88, Guide for Designing Systems for Oxygen Service

Inert Gases — Nitrogen, Argon, Helium

     Inert gases such as argon, helium, and nitrogen are used
within many of the thermal spray processes. Frequently, high
pressures are used to facilitate high particle velocities leaving the
spray gun. For instance, cold spray often utilizes pressures in
excess of 2000 lb/in.2. Supply of the inert gases often takes the
form of bulk liquid supply due to flow rate and consumption
requirements. At their simplest, bulk liquid supply solutions
consist of a vacuum jacket insulated liquid storage tank, ambient
air vaporizer(s) (i.e., heat exchangers), and a pressure regulating
manifold to regulate the final line pressure of the gas delivered
to the spray booths.  
     Depending on the pressure requirements of the process, a
pump may be utilized in conjunction with ASME storage vessels.
Given the carbon steel construction of these ASME storage
vessels, low-temperature protection is necessary to prevent low-
temperature embrittlement. Below –20F, many steels undergo a
ductile to brittle transition temperature where material will
fracture catastrophically in a brittle manner vs. a ductile failure.
Carbon steel used as process piping must also be protected due
to this low-temperature embrittlement. Guidelines for
protecting carbon steel vessels and process piping are defined in
CGA P-56, Cryogenic Vaporization Systems – Prevention of Brittle
Fracture of Equipment and Piping.
     In addition to the hazards presented by low temperatures, it
is important to recognize the ability of these gases to displace
oxygen and act as asphyxiants. Gases such as argon and cold
nitrogen tend to sink and displace oxygen in low lying areas. e
opposite occurs with lighter gases such as helium and hydrogen.
Oxygen monitors are recommended in confined spaces where
oxygen displacement may occur.

Safety Training

     As a leading supplier of industrial gases, Messer is committed
to training plant personnel in the safe operation of bulk
industrial gas supply equipment, the proper handling of gases,
and firefighting techniques for our systems. Periodic retraining
of plant personnel is necessary to promote and maintain a safe
work environment for all. Industry experts are available for
training and retraining in the unique properties, safe handling,
emergency procedures, and use of cryogenic gases including
hydrogen, oxygen, nitrogen, helium, and argon. 
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ITSA Enters Into Trans-Pacific Thermal Spray
Partnership

     e American Welding Society (AWS), Miami, Fla., on behalf
of the International ermal Spray Association (ITSA), has en-
tered into a partnership with Swinburne University of Technolo-
gy in Australia to further surface engineering science and tech-
nology within a global context. e agreement will allow both
organizations to expand their international outreach and ensure
a path for the promotion and advancement of fundamental
knowledge and understanding of surface engineering.
     ITSA is a standing comittee of AWS.
     “is partnership between AWS and the Australian Research
Council Training Centre for Surface Engineering for Advanced
Materials (SEAM) is a great outcome,” said SEAM Director, Pro-
fessor Chris Berndt.
     “Part of the AWS mission is to advance the science, technolo-
gy, and application of allied joining processes, including thermal
spraying,” added Alfred Nieves, manager, AWS membership 
operations, and ITSA program manager. “e partnership be-
tween ITSA/AWS and Swinburne aligns with our mission and
will encourage the next generation of engineers to advance both
the technology and their career paths in surface engineering.”

Zircotec Increases Capacity Following 
Investment

     Automotive and motorsports heat management specialist
Zircotec, Abingdon, United Kingdom, is set to grow significantly
this year with a ten-fold increase in capacity. is follows an ap-

proximate $3.2 million investment into a much larger building
and new equipment. e workforce is also increasing to meet the
demand. is comes after having to overcome some unexpected
hurdles over the last 18 months.
     In July 2019, a fire destroyed the previous company home. A
disaster recovery plan was put in place and within days the com-
pany was back up and running in a temporary facility nearby. By
October 2019, following extensive adaptions, the company relo-
cated to the new building. e new permanent home is 300
yards from the old facility. It is a much larger 20,000-sq-ft loca-
tion, compared to the previous site, which was only 9000 sq ft.
     “Back in July, we were all devastated, and the whole work-
force really pulled together,” said Graeme Barette, Zircotec sales
director. “By the end of the year, we were in this much bigger 
and better facility, ready for expansion to meet anticipated
growth . . . then COVID-19 happened. You couldn’t make it up.
ankfully, the workforce is back, with even more staff than be-
fore, and we’re still recruiting to increase our headcount by al-
most a fifth because the demand is there. is has been an ex-
hausting but rewarding period for all of us, and we’re really ex-
cited about the future.”
     e new building is set to accommodate planned growth. is
includes the addition of a bespoke heat shield facility.
     Some of this specialist equipment has also been automated.
Previously, there was one automated booth used for plasma
spraying. is is being increased to five, significantly increasing
the available capacity, to meet growing demand. Automation will
reduce downtime, delivering consistent results at the same time
as massively increasing production output. is is in line with
original equipment manufacturer requirements and mass pro-
duction programs.
     Zircotec has a five-year plan in place to grow the company by
400%. is will be achieved by moving into new markets and an
ongoing investment in the skilled workforce.

Bilsing Automation Implements EHLA and 
HighNo Nozzle

     A Turkish subsidiary of Bilsing Automation GmbH, Bilsing
Automation Tic Ltd. Şti. from Bursa, Turkey, is implementing in-
novations developed by the Fraunhofer Institute for Laser Tech-
nology ILT, Aachen, Germany, and its industrial partners. With
extreme high-speed laser material deposition (EHLA) and the
new HighNo nozzle, Bilsing Automation aims to to tap into new
markets.
     Since 2012, Fraunhofer ILT has been intensively researching
and developing EHLA, a process in which the laser melts the
powder particles above the melt pool. is process applies 25- to
250-µm -thin layers at a speed of up to 500 m/min in an eco-
nomical manner that conserves resources. It has proven to be an
alternative to hard chromium plating. Since then, the process
has been opening up new areas of application and industrial 
sectors.
     Series production, however, requires a new nozzle that can be
easily exchanged so that users can work with EHLA in a safe,
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Zircotec has invested in a larger facility and new equipment 
after a fire destroyed its previous premises.
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precise, and highly reliable manner. 
     For this reason, Fraunhofer ILT, together with the company
Harald Dicker — Special Optics for Laser Technology from
Aachen, has developed a coaxial nozzle called HighNo (high
quality powder nozzle), which directs a ring- or cone-shaped
powder-gas jet onto the workpiece at a very precisely defined
distance. Depending on the application, this precision leads to

powder efficiencies of up to 95%. e nozzle tips are classically
manufactured from a proven copper alloy and then machined
with ultra-high precision.
     e coaxial powder nozzle consists of a nozzle body and a
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EHLA process coating a brake disc. (Photo courtesy of Fraun-
hofer ILT.)

The HighNo nozzle enables powder efficiency of up to 95%. 
Pictured is the base body of the nozzle with nozzle tip module.
(Photo courtesy of Fraunhofer ILT.)

— continued on page 21
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It’s an exciting time at ITSA
as our association expands and
grows with other organizations.
ITSA has executed an agreement
with Swinburne University of
Technology in Australia, which
will further strengthen our in-
ternational outreach (read more
about it in this issue’s Industry
News section). The executive
board feels that the partnership
with Surface Engineering for Ad-
vanced Materials (SEAM), the
ARC Training Centre at Swin-
burne, led by Professor Christo-
pher Berndt, is an exciting step

toward promoting the thermal spray industry, American Weld-
ing Society (AWS)/ITSA, and SEAM as well as the future of our
industry. Please help me in welcoming SEAM members as we
look forward to working closely together in the future. Thank
you to all ITSA and SEAM members, as well as AWS staff, for
supporting the agreement through to its completion. 

In other exiting news, as a result of an ITSA annual meeting
vote, we have reached out to the Thermal Spray Society (TSS)
to discuss the potential of participating in or having a presence
at its International Thermal Spray Conference and Exposition
in May 2021 in Quebec City, Canada (COVID-19 permitting).
We are currently in discussions on how to participate in one 
another’s events to further promote the thermal spray indus-
try. TSS has recently extended ITSA members an invitation to
its “Open Mic Series,” which is a monthly virtual event geared
toward students and emerging professionals. TSS seems equally
as interested as ITSA to expand the thermal spray reach, 
and we hope the dialogue will lead to advancement for both 
organizations.

Lastly, I hope all SPRAYTIME readers enjoy our Q4 2020 is-
sue focused on safety. We have received quality articles from
several companies offering sound advice, and I would like to
take the opportunity to thank everyone for their participation
and efforts to encourage safety in our everyday work lives. A
special thanks to Dan Hayden for his efforts with this issue and
his continuous efforts to promote and support both the ther-
mal spray industry and ITSA. 

ITSA MISSION STATEMENT

The International Thermal Spray Association, a standing
committee of the American Welding Society, is a professional
industrial organization dedicated to expanding the use of 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
     Chair: Ana Duminie, North American Höganäs
     Vice-Chair: Mollie Blasingame, Superior Shot Peening & 
Coatings

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

ITSA SCHOLARSHIP OPPORTUNITIES

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

ITSA THERMAL SPRAY HISTORICAL 
COLLECTION

In April 2000, the International Thermal Spray Association
announced the establishment of a Thermal Spray Historical
Collection that is now on display at the State University of New
York at Stony Brook in the Thermal Spray Research Center,
USA.

Growing in size and value, there are now more than 30 dif-
ferent spray guns and miscellaneous equipment, a variety of
spray gun manuals, hundreds of photographs, and several his-
toric thermal spray publications and reference books.

Future plans include a virtual tour of the collection on the
ITSA website for the entire global community to visit. This is a
world-wide industry collection, and we welcome donations
from the entire thermal spray community.

ITSA SPRAYTIME

Since 1992, the International ermal Spray Association has
been publishing SPRAYTIME for the thermal spray industry.
e mission is to be the flagship thermal spray industry publica-
tion providing company, event, people, product, research, and
membership news of interest to the thermal spray community.

JOIN THE INTERNATIONAL THERMAL 
SPRAY ASSOCIATION

ITSA is a professional, industrial association dedicated to ex-
panding the use of thermal spray technologies for the benefit
of industry and society. ITSA Membership is open to compa-
nies involved in all facets of the industry — equipment and ma-
terials suppliers, job shops, in-house facilities, educational in-
stitutions, industry consultants, and others.

Engage with dozens of like-minded industry professionals at
the Annual ITSA Membership Meeting, where there’s ample 

ITSA Member News
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Ana Duminie
Chair

— continued on page 23

ITSA Member News Q4 Galley.qxp_Layout 1  11/16/20  4:18 PM  Page 16



People in the News

Fourth Quarter 2020 / SPRAYTIME 17

Thermal Spray Society Elects Vice President 

e ermal Spray Society of ASM
International has appointed Rogerio
S. Lima as vice president. Lima, a
one-time recipient of an ITSA
scholarship, holds a PhD in materials
science and engineering from Stony
Brook University, which he received
under the mentorship of Professor
Christopher Berndt (now with
Swinburne University of Technology
in Australia). e topic of his thesis
was the development of thermally
sprayed thermal barrier coatings

(TBCs). After receiving his PhD, he joined the National Research
Council of Canada in 2001 as a research associate working with
the thermal spray team. He was appointed associate research
officer in 2008. In 2015, Lima was promoted to his current
position of senior research officer. He has published 67
referenced journal papers and 63 conference papers. His
scientific papers have been cited more than 3200 times. He is
regularly invited to review papers for international materials

science journals and has given presentations across the globe.
His main research interests are research and development of
TBCs and environmental barrier coatings for aerospace
applications.

ASM International Chooses Vice President

Judith Todd, head of the
Department of Engineering Science
and Mechanics in the Penn State
College of Engineering, has been
named vice president of ASM
International. Todd has served as a
fellow of ASM International since
1997 and as a member of the board of
trustees since 2017. During her time
as a member of the board of trustees,
she was a liaison to both the Women
in Materials Engineering Committee
and the ermal Spray Society. She

was also chair of a task force that focuses on diversity, equity,
and inclusion. 

Rogerio S. Lima

Judith Todd
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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 Inc.
Vernon, CA
Doug Martin | dmartin@benderus.com
(323) 232-2371 | benderus.com/index.html

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

Ellison Surface Technologies Inc.
Mason, OH
John Langello
jlangello@ellisonsurfacetech.com
(513) 770-4928 | ellisonsurfacetech.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

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 | carpenterpowder.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

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

Imperial Systems
Jackson Center, PA
Jeremiah Wann | jwann@isystemsweb.com
(724) 992-1721 | isystemsweb.com

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

Lineage Alloys
Baytown, TX
Scot Miller | smiller@lineagealloysllc.com
(281) 426-5535

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

North American Höganäs
Hollsopple, PA
Andy Hoffman | andy.hoffman@nah.com
(814) 361-6875 | hoganas.com

Oerlikon Metco (US) Inc.
Westbury, NY
Karen Sender | karen.sender@oerlikon.com
(516) 334-1300 | oerlikon.com/metco

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

Praxair Surface Technologies
Concord, NH
Richard orpe | 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

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
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Replacement Filters for Oval
Dust Collectors Reduce 
Operating Costs

     e HemiPleat® replacement filter car-
tridges for oval industrial dust collectors
use patented pleating technology that en-
ables them to outlast and outperform
cartridges fabricated with standard pleat-
ed filter media. e filters’ synthetic
beads hold the pleats open to expose
more media to the airstream, increasing
filter efficiency, lowering pressure drop,
and facilitating a better release of dust
during pulse cleaning. ey also capture
more air pollutants, resulting in a safer,
cleaner work environment with less
maintenance. Replacing standard filter
cartridges with the oval filters also re-
duces a dust collector’s operating costs
because the system uses less compressed
air and energy for the fan motor. e
technology provides the lowest initial
pressure drop and the lowest pressure
drop that lasts through the lifetime of
the filter. e oval filters are available
with efficiency up to MERV 16. ey
come in a variety of filter media, includ-
ing nanofiber, flame retardant, synthetic,
carbon, and polytetrafluoroethylene.
ese filter cartridges can be used safely
to collect any type of dust or fume, in-
cluding fine, fibrous, combustible, sticky,
and toxic dusts.

Camfil APC
camfilapc.com / (800) 479-6801

Report Predicts Thermal Spray
Coating Equipment Market to
Witness Robust Expansion

     ermal Spray Coating Equipment Mar-
ket provides an analysis of the industry
size, revenue forecast, and regional spec-
trum of this business. e report further
illustrates the major challenges and the
latest growth strategies adopted by key
players who are a part of the competitive
spectrum of this industry. e report 
anticipates this industry will accumulate
substantial returns during the 2020–
2025 forecast period, registering a cred-
itable annual growth rate. e report also
offers details regarding the complete val-
uation that the industry presently holds,
the segmentation of the thermal spray
coating equipment market, and vertical
growth prospects. e 138-page report
includes the regional terrain of the mar-
ket, a review of the market segmentation,
market drivers and challengers, the 
marketing strategies undertaken, and a
breakdown of the significant competitors
in the industry.

Market Study Report
marketstudyreport.com / (302) 273-0910

AWS Summer/Fall Catalog
Showcases New Offerings

     e American Welding Society’s
(AWS’s) 2020 Summer/Fall Products and
Services Catalog covers professional, ca-
reer development, and academic re-
sources; exposition programs; and publi-
cations on reference materials, welding
processes, industry applications, and
more. e 94-page digital catalog also an-
nounces nine new products, including
A2.4:2020, Standard Symbols for Welding,
Brazing, and Nondestructive Examination;
F4.2:2020, Safety Guidelines for Proper Se-
lection of Welding Cables; and more. Exist-
ing publications were also showcased, in-
cluding C2.21M/C2.21:2015, Specification
for ermal Spray Acceptance Inspection;
C2.16/C2.16M:2017, Guide for ermal
Spray Operator Qualification Programs;
and A3.0M/A3.0:2020, Standard Welding
Terms and Definitions, Including Terms for
Adhesive Bonding, Brazing, Soldering, er-
mal Cutting, and ermal Spraying. Other

highlights consist of the Certified Resist-
ance Welding Technician Certification,
the Welder Performance Qualifier En-
dorsement, and new courses, such as the
2-Week Online Certified Welding Inspec-
tor Seminar, Professional Development
Training Series, Welding Fundamentals
Curriculum, and Instructional Strategies
for Welding Educators. e catalog can 
be accessed at aws.org/standards/page/
products-and-services-catalog.

American Welding Society
aws.org / (800) 443-9353
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monolithic powder tip module with two conical cones that guide
the powder across a defined gap between the inner and outer
cone. Both cones have the same shape tolerances, so that the
time-consuming adjustment after retooling, otherwise neces-
sary with other nozzles, can be omitted. e surface of the noz-
zles has to meet high quality standards so that the particle flow
can be adjusted in a targeted manner. Both the gap size and wear
resistance of the nozzle can be individually adjusted according to
customer requirements and application.
     Bilsing Automation has already gained experience with EHLA
and recently acquired the new nozzle. It has established long-
standing contacts with Fraunhofer ILT through cooperating on
the laser hardening of tools and the laser material deposition of
titanium Ti-6Al-4V components for the aircraft industry.
     “In the meantime, we have advanced to become a subcontrac-
tor of Turkish Airlines, which also uses the process to repair tita-
nium O-rings for landing gear,” explained Salih Ersungur, man-
aging director at Bilsing Automation.
     Ersungur not only markets the combination of EHLA and
HighNo in Turkey but also intends to present it to customers in
South Africa, Romania, and Russia.

Höganäs and Lincotek Sign Cooperation 
Agreement to Develop New Surface 
Coating Offerings

     Höganäs Product Area Surface and Joining Technologies, 
Höganäs, Sweden, a metal powders producer, and Lincotek Sur-
face Solutions, Parma, Italy, a surface treatment provider, have
signed an agreement to strengthen their ongoing relationship in
product and coating development for thermal spray and surface
technology applications.
     e alliance targets the development of complete surface
treatments for aerospace, energy, automotive, and other indus-
tries. With the combination of Höganäs’s materials experience
and the surface technology knowledge of Lincotek Group as an
equipment supplier and service provider, both companies intend
to offer newly developed products to end user industries for var-
ious applications.
     “To join forces is very exciting for us. We have been cooperat-
ing with Höganäs for many years. Today, market dynamics are
changing rapidly and we need to provide answers to the latest
development needs in the industry. Innovation, quality, cost,
and efficiency are major drivers, and combining our develop-
ment efforts will reduce the time to market for new solutions,”
said Winfried Schaler, group CEO at Lincotek.

Quintus Technologies Hot Isostatic Press Ex-
pands Service Offerings for Italy’s Flame Spray

     A hot isostatic press (HIP) from Quintus Technologies,
Västerås, Sweden, is enabling advanced thermal spray coatings
specialist Flame Spray SpA, Roncello, Italy, to respond to a
growing demand for the densification and heat treatment

process as additive manufacturing increasingly takes hold in
aerospace parts production.
     “Hot isostatic pressing is identified as one of the most prom-
ising technologies for the future,” said Alessandro Zanini, Flame
Spray aerospace key account manager. “Our investment in the
Quintus HIP allows us to provide a more complete range of 
special processes to our customers while satisfying the needs 
of the aerospace industry for high quality, reliability, and 
repeatability.”
     e Quintus press model QIH 122 M URC® streamlines the
workflow by integrating the ability to stress relieve, HIP, heat
treat, and age parts in a single cycle. e combination of high
pressure and heat treatment in one system enhances efficiency
and dramatically reduces per-unit processing costs while gener-
ating significant savings in space, energy, and infrastructure. e
uniform rapid cooling (URC®) capability minimizes thermal dis-
tortion and nonuniform grain growth, producing finished parts
with optimal material properties.
     Built for high performance, the press features a hot work
zone of 26 in. (660 mm) in diameter and 68.9 in. (1750 mm) in
height. It operates at a maximum pressure of 2070 bar (30,000
lb/in.2) and a maximum temperature of 2552°F (1400°C). With
Quintus’s exclusive URC technique, a cooling rate of 500 K/min
can be achieved.
     “e press will also be used to fulfill the needs of many other

— continued from page 15

Industry News

The QIH 122 M URC® press is equipped with Quintus’s
patented URC cooling technology for cost-effective production
and combined HIP and heat treatment.
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markets in which we operate, for example, energy and turbogas,”
said Zanini. “Its size permits us to process not only blades,
vanes, and small parts, but also medium-sized items.”
     e new press was installed in the Flame Spray facility in
Morra De Sanctis, in Southern Italy, in September.

Update to Joint Standard Practice 
SSPC-CPC 1/NACE SP21412

     NACE International, Houston, Tex., and e Society for Pro-
tective Coatings (SSPC), Pittsburgh, Pa., have updated joint
standard practice SSPC-CPC 1/NACE SP21412, Corrosion Preven-
tion and Control Planning.
     e standard defines the key elements/composition of what
corrosion prevention and control planning encompasses for de-
sign, manufacturing, construction, operation, and sustainability
of products and facilities. It is intended for use by U.S. federal
agencies but may be applied to other governmental bodies and

other industries where appropriate. It provides a standardized
framework for a supplier’s plan to control corrosion on products
and facilities.

     e 2020 revision includes the following:

     • Adding two new key elements in the body of the standard
that provide critical and desired characteristics for each element
in the appendix;

     • e addition of an evaluation methodology on how to assess
corrosion prevention and control (CPC) planning of a program/
project as a second appendices; and

     • e key elements for performing CPC planning, desirable
characteristics of each element, and a method for determining
the overall adequacy of CPC planning for a given program or
projects.

Guidelines for submitting a SPRAYTIME® feature article

     Have you thought about writing a feature article for consideration in SPRAYTIME®?

     If so, our staff stays on the lookout for original, noncommercial, practical, and hands-on stories. Potential ideas to focus on
include a case study, recent company project, tips for handling a particular process, and so on.

Here’s an easy breakdown of our guidelines:

• e text of the article should be about 1500 to 2000 words and provided in a Word document.

• Line drawings, graphs, and photos should be sent in high-resolution JPEG or TIFF files with a resolution of 300 or more dots
per inch.

• Plan on one figure for every 500 words, and provide captions for every image. Also, if a nice lead photo is available, please in-
clude it for review.

• e authors’ names, along with the companies they work for and their positions, should be listed.

     If you’d like to discuss a particular idea or email a submission for evaluation, please contact Editor Cindy Weihl at
cweihl@thermalspray.org.
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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 | strongholdone.com

Supporting Member
Societies
DVS, The German Welding Society
Jens Jerzembeck
jens.jerzembeck@dvs-hg.de
die-verbindungs-spezialisten.de

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

Thermal Spraying Committee of
China Surface Engineering
Association (TSCC)
Huang Xiao
xiaoou@chinathermalspray.org
+86 10 64882554 | chinathermalspray.org
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Your SPRAYTIME® publication is provided to you at no charge by our advertisers. We encourage you to thank these advertisers by
visiting, contacting, and referring their products and services at every opportunity.
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— continued from page 19

ITSA Membership

— continued from page 16

ITSA Member News

time for business and personal
discussions. Learn about industry
advancements through the one-day
technical program, participate in the half-
day business meeting, and enjoy your
peers in a relaxed atmosphere complete
with fun social events.

Build awareness of your company and
its products and services through valuable

promotional opportunities — a listing in
SPRAYTIME, exposure on the ITSA
website, and recognition at industry trade
shows.

Plus, ITSA Membership comes with an
American Welding Society (AWS)
Supporting Company Membership and up
to five AWS Individual Memberships to
give to your best employees, colleagues, or

customers. Visit aws.org/membership/
supportingcompany for a complete listing of
additional AWS benefits.

For more information, contact Alfred
Nieves at (800) 443-9353, ext. 467, or
itsa@thermalspray.org. For an ITSA
Membership Application, visit the
membership section at thermalspray.org.
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We’ve Come a Long Way…
For more than 70 years our history has been synonymous with 

thermal spray innovation, education, and standards 
development. As we celebrate this milestone and the progress 
we’ve made over the years, we invite you to learn more about 

us and our impact on the thermal spray industry.

Read our history at go.aws.org/AboutITSA 

or find out more about us at go.aws.org/itsavid
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