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ADVANCED THERMAL SPRAY SYSTEM

PLASMA SPRAY SYSTEM

MASS FLOW CONTROLLED
PLASMA SPRAY SYSTEM

Model - AP-2700

AP-2700 FEATURES -
- Data logging.

« Recipe selection.

« Remote diagnostics.
» Slave / master / manual modes.
»  Meet Requirement of Industry 4.0.
« Touch screen mass flow controlled.
« 80kw Standard, 120kw Optional Power Capacity.

MASS FLOW VIEW
PLASMA SPRAY SYSTEM

Model - MPS-80

MPS-80 FEATURES :-

«  “CE" Approved.

« PLC Controlled.

« Auto & Manual Modes.
« Support 2 Powder Feeder Operation.
« Can Be Integrated With Chiller, Door, External Interlock.

HIGH VELOCITY OXY FUEL
SPRAY SYSTEM

Model - AK-2700

AK-2700 FEATURES -
« Datalogging.

« Recipe selection.

« Remote diagnostics.
» Slave / master / manual modes.
»  Meet Requirement of Industry 4.0.

«  Touch screen mass flow controlled.

XPOJET-5250

XPOJET-5000

¥ = <
a—_ MJP-6000
LN

FLAME SPRAY

SYSTEM

POWDERJET-86 A

CONTROL PANEL,
- Massflow controlled.
« Auto Ignition.

* Built in powder feeder.

CERAJET GUN
(PatentApplied)

HV-3100

SINCE 1967

METALLIZING EQUIPMENT COMPANY 7.0

E-101, M.L.A., Phase-Il, Basani, Jodhpur - 342005 (India)

Ph: +91 291 2747601 / 2746359

E-mail: marketing@mecpl.com / sales@mecpl.com / biz@mecpl.com

Web: www.mecpl.com




ACS is a COMPLETE solutions provider for the
Thermal Spray Industry representing some of the
. best-manufactured brands in the industry. We are a
one-stop shop offering the highest quality products

ALLOY COATING SUPPLY from new spray systems through diamond abrasives

to final NDT materials.

POWDERS

A wide range of POWDERS
to include Tungsten, Nickel,
Cobalt and Iron bases
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MASKING MATERIALS

Master Jet® 3s High Performance MASKING MATERIALS
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SUPER-ABRASIVES
! Diamond & CBN, Flap Wheels, Discs, Spiral Bands,
5| : Belts, Hand Pads, Flap Discs, Grinding Wheels
=
c il o
T —f‘ | 2 519 3 \
ol £ F" '1""
w “\\; y L LU —

Complete Thermal Spray Coating

SYSTEMS for all applications, HVOF
(Gas & Liquid Fueled) SPRAY
GUNS and SPARE PARTS for
most popular brands

/NSM @ l"FIh B kennamere  BINTKS _mnl’ﬂm

SAINT-GOBAIN - QUALITY ABRASIVES DYNABRADE SAINT-GOBAIN

AlloyCoatingSupply.com < (281) 528-0980
1219 Wunsche Loop, Spring, Texas /7 /7373
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On the cover: Dimensional
restoration of copper component
using a SST PX manual cold spray
gun. Courtesy of CenterlLine
(Windsor) Ltd. Photo by Gene
Schilling
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As we reach the end of
another year, | am excited
to reflect on the success of
our organization.

In 2022, the International
Thermal Spray Association
(ITSA) continued a positive
growth trajectory by adding
new members, developing
new standards, and sup-
porting the advancement
of thermal spray technol-
ogy. The year was capped
off by an energetic gathering
during the FABTECH show on
November 9 in Atlanta, Ga.

During FABTECH, we hosted a breakfast social, member
presentations, and a business meeting. It was a great success,
with five companies presenting information on the latest
technology eachis working on. One presentation was deliv-
ered by one of our newest members, Richard Bajan of IKH,
who shared his unique insights into specialized processes.

It was wonderful to speak with so many ITSA members
in person, including several individuals | met face-to-face
for the first time. | look forward to seeing our membership
continue to grow in 2023, especially as we look ahead to our
official gathering next year.

With that in mind, here’s the wonderful news coming out of
FABTECH. ITSA members voted to host a traditional meeting
in Spring 2023 in Miami. The central location of the 2023 ITSA
Symposium will be the AWS headquarters. The first day will
include a series of technical presentations and a tour of the
new Cold Spray and Rapid Deposition (ColRAD) laboratory
at Florida International University (FIU).

The second day of the gathering will include a choice
between a golf outing or an only-in-Miami type excursion.
Then, we will all reconvene for a social hour followed by
dinner. | encourage you to make plans to attend the ITSA
meeting next year. Be on the lookout for official dates and
other information for our first in-person, traditional ITSA
Meeting since 2019.

Mollie Blasingame
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. ITSAinvites all interested companies to
talk with our officers and company representatives to better
understand member benefits.

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

ITSA MEMBER NEWS

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

ITSA SCHOLARSHIP OPPORTUNITIES

ITSA offers annual graduate scholarships. Since 1992, the
ITSA scholarship program has contributed to the growth of
the thermal spray community, especially in the development
of new technologists and engineers. ITSAis very proud of this
education partnership and encourages all eligible partici-
pants to apply. Visit thermalspray.org for criteriainformation
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 ther-
mal spray industry publication providing company, event,
people, 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
aboutindustry advancements through the one-day technical
program, participate in the half-day business meeting, and
enjoy your peersin 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 Supporting
Company Membership and up to five AWS Individual Mem-
berships 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 (800) 443-9353, ext.
295, or itsa@thermalspray.org.

Foran ITSA Membership application, visit the membership
section at thermalspray.org. A
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INDUSTRY NEWS

Wall Colmonoy Announces $2.5 Million Modernization of Los Lunas Plant

Wall Colmonoy, a global materials engineering group
engaged in the manufacture of surfacing and brazing prod-
ucts, castings, and engineered components, will spend $2.5
million to modernize its 52,000-sq-ft alloy products plant
in Los Lunas, N.Mex. The company plans to increase capac-
ity; improve processes; add new capabilities; and upgrade
the plant’s infrastructure and environment, alloy furnace
equipment, and R&D laboratory.

“This investment is a reflection of our commitment to our
customers to provide the very best quality products and to
ourteam members to provide them with safe and advanced
working environments,” Plant Manager Kurt Boehm said.

State-of-the-art analytical equipment, including a wet/dry
sieve vibrator, robotic paste dispenser, hardness tester, and
vacuum mixer, have been purchased for the R&D laboratory.
A modern digital microscope was installed that captures
high-resolution images up to 2000x magnification. A new
inductively coupled plasma (ICP) analyzer and carbon/
sulfur analyzer will allow for quicker testing and reduce cycle
time in the lab, a moisture analyzer will accurately assess
raw materials before production to eliminate rework, and
a new air jet sieve will characterize fine powder particles.

For the safety and health of its employees, the melting deck
was reinforced to improve and secure structural integrity,
and a central vacuum system was installed to improve dust
collection. The company also purchased new fork trucks,
racking, lifts, and hoists.

A view of Wall Colmonoy’s Los Lunas, N.Mex., facility.

Titomic and Repkon Joint Venture Will Create Hybrid Cold Spray

Manufacturing Facility

Australia-based Titomic Ltd., a global cold spray additive
manufacturing technology company with primary applica-
tionsin aerospace and defense, signed a comprehensive joint
venture agreement with Repkon Machine and Tool Industry
and Trade Inc., Istanbul, Turkey, to establish a hybrid cold
spray, flow-forming manufacturing facility.

Titomic signed a comprehensive joint venture with
Repkon Machine and Tool Industry and Trade to
establish what it claims is the world’s first hybrid
cold spray, flow-forming manufacturing facility.

SPRAYTIME

“The joint venture shows that Titomic’s cold spray pro-
cess enables metal additive manufacturingin a high-volume
commercial manufacturing environment for a technically crit-
ical end application,” said Herbert Koeck, managing director
of Titomic. “It opens up a world of many design features for
barrel manufacturing which were not previously possible.”

The joint venture’s facility in Turkey will leverage both Tit-
omic’s Titomic Kinetic Fusion (TKF) systems and Repkon’s
flow-forming technologies. This collaboration introduces new
capabilities, including reduced lead times, diverse and unique
material compositions, reduced weight, and improved per-
formance, to barrel manufacturing within the defense sector.

To establish the facility, Titomic expects to sell two TKF
systemsto the joint venture. The systems will provide one of
the two core processesin the manufacturing of barrels for the
defense sector. Thiswill include aTKF1000, with an estimated
sale price of about $1.6 million, and a bespoke TKF 3250R,
with an estimated sale price of about $3.48 million. Titomic
will also sell consumables (powder) to the joint venture and
receive a share in profits from barrel sales.



Cellforce Group and Diirr Establish Joint Mass Production Process for

Double-Sided Electrode Coating

The Cellforce Group (CFG), Tubingen, Germany, a joint
venture of Porsche and battery specialist CUSTOMCELLS,
and Diirr AG, a global mechanical and plant engineering
company, jointly commissioned a high-tech coating facil-
ity for high-performance battery cells at Diirr’s plant in
Bietigheim-Bissingen, Germany.

CFGwill use a special process from Diirr that enables both
sides of an electrode to be coated simultaneously, allowing
the coating process to be accelerated and the precision and
quality significantly increased when compared to the stan-
dard procedure. The company has implemented production
on a factory line.

“For us, it was important that Diirr, as our technology
partner, could act quickly and make possible adjustments
directly,” said Markus Woland, CFG’s director of operations.
“That’s why we chose this Cellforce proprietary approach,
which has greatly increased the speed of development of our
coating process and allows us to build up shared knowledge
atan early stage.”

The technology for the double-sided electrode coating
was developed by Diirr’s U.S. subsidiary Megtec, which it
acquired in 2018.

“We have a special technology that enables the Cellforce
Group to manufacture top-quality, high-performance cells
and to do so with a highly efficient and sustainable produc-
tion process,” said Dr. Jochen Weyrauch, CEO of Diirr AG.
“By working directly with the Cellforce Group, we can opti-
mally align the technology with their needs and thus support
them in the future development and production of high-
performance cells with high-energy density.”

CFG is building a state-of-the-art development and
production site for battery cells in the Reutlingen-
Kirchentellinsfurtindustrial park near Stuttgart. When com-
pleted, the production processes set up at Diirr can be taken
over and continued directly. To ensure sustainable opera-
tion of the coating line, Diirr is also supplying equipment for

exhaust air purification and the recovery of more than 99%
of the solvents used.

e
;e

The Cellforce Group will soon use a special process
from Diirr that enables both sides of an electrode to
be coated simultaneously. In this way, the coating
process can be accelerated and the precision and
quality significantly increased when compared to the
standard procedure.

el

VRC Metal Systems Partners with Flame-Spray Industries to Develop and

Market Automotive Cold Spray

VRC Metal Systems, a developer of advanced cold spray
technologies based in Box Elder, S.Dak., signed a memoran-
dum of understanding (MOU) with Flame-Spray Industries
Inc. (FSI), Port Washington, N.Y., a provider of thermal-sprayed
coatings. The companies plan to use their cold spray technol-
ogies, products, and processes to design, manufacture, and
market to the automotive industry and the on- and off-road
industrial equipment industry.

VRCis afull-service cold spray company that designs and
manufactures equipment and handles the development of
component repairapplications, equipmentintegration, train-
ing, and on-site and regional support for a range of industries.

FSI has been developing and implementing advanced
thermal spray services for more than 50 years and serves a
wide variety of industries, including R&D, automotive manu-
facturing, and heavy equipment engine manufacturing. The
company invented the plasma transferred wire arc (PTWA)
thermal spraying process.

“VRC has enjoyed a very productive relationship with Flame
Spray Industries for many years,” VRC CEO Rob Hrabe said.
“This new cold spray partnership will further solidify the lead-
ership position of both companies within the automotive
coatings industry.”

FOURTH QUARTER 2022
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IGS Finishes Top Three in 2022 Hydrocarbon Processing Awards

Integrated Global Services (IGS), an international provider
of surface protection solutions, was a top-three finalist in the
Best Asset Reliability/Optimization Technology category of
the sixth annual 2022 Hydrocarbon Processing® Awards. IGS
was nominated for its High Velocity Thermal Spray (HVTS)
technology.

Based in Richmond, Va., IGS developed HVTS after decades
of field application. The solution is designed to protect base
metals in high-corrosion environments and provides many
more benefits than traditional weld metal overlay (WMO),
such as faster application, up-front cost reduction, and long-
term return on investment.

“Hydrocarbon Processing received several nominations
for the Best Asset Reliability/Optimization Technology cat-
egory, and the HVTS technology developed by IGS was one
of the highest-rated by our esteemed advisory board,” said
Lee Nichols, editor and associate publisher of Hydrocarbon
Processing magazine. “The range of benefits and flexibility
it can provide facilities around the world is very exciting and
is a welcome industry advancement.”

Recently, HVTS has been used in several renewable conver-
sion projects, including a former refinery in eastern Canada
that has been preparing to convert to processing sustainable
aviation fuel. HYTS was chosen to upgrade the metallurgy to
cope with the new operating environment. The project saved
the refinery 50% in costs and time compared to automated
welding.

Cornell Professor Wins NSF Award to
Further AM Research

fessor in the university’s Sibley School of Mechanical and

$600,000 from the program, which supports early-career
faculty who, according to the NSF, “have the potential to
serve as academic role models in research and education
and to lead advances in the mission of their department or
organization.”

melting metal AM, such as cold spray technology, in which
tiny powder particles are accelerated to a supersonic speed

to collide, bond together, and build up underlying materials :
i business “will continue to build the product lines and grow

uponimpact. The research isaimed at bolstering the national

defense and other industries through enabling sustainable
and agile manufacturing and repair at the point of need. Has-
sani’s team will engage educators and underrepresented K-12

SPRAYTIME

. students and educators through hands-on activities with a
¢ designed AM toolkit. — Tom Fleischman, Cornell Chronicle

Kymera International Acquires

Mostafa Hassani was one of six Cornell University faculty AmeriTi Mfg

members to receive a National Science Foundation (NSF)
Early Career Development Award. Hassani, an assistant pro-

Kymera International, Research Triangle Park, N.C.,a global

Aerospace Engineering in Ithaca, N.Y., will use the award to developer and manufacturer of advanced specialty materials,

advance the field of additive manufacturing (AM), which is :

used in high-value metallic component manufacture butis Mich., AmeriTi manufactures value-added ferrotitanium,

sometimes limited by high process temperatures and the : titanium sponge, titanium powders, and specialty forms.

large associated thermal gradients and rapid cooling rates.
Over the next five years, Hassani will receive up to : AmeriTi’s parts business, now known as TriTech Titanium
i Parts, was not included in the transaction.

has acquired AmeriTi Mfg. Co. Headquartered in Detroit,

The terms of the transaction were not disclosed, but

“AmeriTiis a growing company that culturally aligns with

. our mission and objectives to be the leading manufacturer
. of specialty materials that shape the future,” said Barton
¢ White, CEO of Kymera. “[This] synergistic acquisition will give

Hassani’s project will further the understanding of non- | our combined company strong technical and commercial

resources to help fuel our growth in the aerospace, medical,
defense, and industrial markets.”

AmeriTi’s former owner Bob Swenson said the combined

into new areas.” A



Inner-Diameter HVOF Coating System Delivers
Abrasion Resistance

The IDX internal-diameter high-velocity oxygen fuel (HVOF) coating
system provides a high-performance tungsten carbide nanocoating for
diametersas smallas 3in., lengths up to 8 ft,and thicknesses up to 0.015
of aninch. The thermal spray system, consisting of a delivery mecha-
nism and coating material, provides a tungsten carbide, cobalt chrome
coating that delivers abrasion resistance and three times the service
life of chrome-plated parts. The internal-diameter HVOF coating is also
corrosion resistant and crack free. It is 99% porosity free. The system
is targeted for a range of oil and gas applications, including housings,
cylinders, bushings, sleeves, mechanical seals, and hydraulic cylinders.

Extreme Coatings
extremecoatings.net / (888) 367-2569

PRODUCT SPOTLIGHT —

Report Focuses on the Impact of the
Pandemic on the Powder Metallurgy for
Electric Vehicles Market

Global and United States Powder Metallurgy for Electric Vehicles
Market Report & Forecast 2022-2028 analyzes the impact of
the COVID-19 pandemic on the powder metallurgy for electric
vehicles market from a global and regional perspective. Accord-
ing to the report, due to the pandemic, the global market size is
estimated to be worth $355.3 million in 2022 and is forecasted
to reach $358.5 million by 2028 at a compound annual growth
rate of 47.0% during the review period. The key manufacturers of
powder metallurgy components for electric vehicles include GKN,
Sumitomo Electric Industries, and more. The top five manufactur-
ers hold a market share of about 40%. Asia Pacific is the largest
market, with a share of about 52%, followed by Europe and North
Americawith the share of about 34 and 13%), respectively. The 113-
page report outlines the market size, market characteristics, and
market growth, categorized by type, application, and consumer
sector. Inaddition, it provides a comprehensive analysis of aspects
involved in market development before and after the COVID-
19 pandemic. The report also conducted a political, economic,
sociological, technological, legal, and environmental analysis in
the industry to study key influencers and barriers to entry.

Market Growth Reports
marketgrowthreports.com / (424) 253-0946

Study Forecasts Growth in the Global
Thermal Spray Market due to the
Aerospace Industry

Thermal Spray Market — Growth, Trends, COVID-19 Impact, and
Forecasts (2022-2027) estimates the global thermal spray market
to be valued at $10,399.73 million in 2022 and is expected to
reach a value of $12,729.79 million by 2027, registering a com-
pound annual growth rate of 4.13% between 2022 and 2027.The
425-page report states that this market was negatively affected
by the COVID-19 pandemicin 2020. The levels of activities were
very low, and many project schedules were changed or postponed.
Duetoall these interruptions, industrial activities and plant con-
struction projects across all industries were also affected. Such
a global scenario negatively affected the global thermal spray
market for the existing plants in the end-user industries, such
as aerospace, turbines, automotive, electronics, oil and gas, and
power, which were temporarily shut down worldwide. Over the
medium term, the primary drivers of the thermal spray market
are the increasing usage of thermal spray coatings in medical
devices, the rising popularity of thermal spray ceramic coatings,
the replacement of hard chrome coatings, and the increasing use
of thermal spray coatingsin the aerospace industry. The aerospace
end-use industry dominated the marketand is expected to grow
significantly during the forecast period. North America dominated
the global thermal spray market, owing to the expansion of end-
userindustries such as automotive, aerospace, power, industrial
gasturbine,and others, which is expected to benefit the thermal
spray materials market over the forecast period.

ReportLinker
reportlinker.com / (718) 618-4302
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Advantages of

Novel Nonpressurized
Powder Feeders for

LOW-PRESSURE
COLD SPRAY

BY JULIO VILLAFUERTE

c old spray is asolid-state metal consolidation process
that uses a high-speed gas jet to propel metal and
other powder particles against a substrate where
particles deform at high strain rates and consolidate upon
impact. The term “cold spray” refers to the relatively low tem-
perature involved in the deposition process, which is typically
much lower than the melting point of the spray material and
substrate. These attributes make cold spray uniquely suitable
for depositing a range of temperature-sensitive materials.
The process works on the principle of obtaining supersonic
speed jets by passing compressed and heated gas through
a convergent divergent (de Laval) nozzle.

UPSTREAM INJECTION

DOWNSTREAM INJECTION

= ]

Fig. 1 — Upstream vs. downstream feeding
techniques. (Courtesy of CenterLine Windsor Ltd.)

SPRAYTIME

Powder Feeding

The material to be deposited is typically in the form of a
dry powder, which can be injected into the supersonic gas
jet, eitherat the convergent high-pressure side of the nozzle

Fig. 2. — A
commercial
slotted-wheel,
low-pressure
powder feeder
cart assembly.
(Courtesy of
CenterlLine
Windsor Ltd.)




Fig. 3 — New non-pressurized continuous feed
powder feeder. (Courtesy of CenterLine Windsor Ltd.)

(upstream injection) or at the divergent low-pressure side
of the nozzle (downstream injection) — Fig. 1.

Commercial powder feeders combine several powder feed-
ing techniques, including volumetric positive displacement
devices, the Bernoullivacuum, vibration, gravity, and induced
pressurization — Fig. 2. In all cases, a steady flow of powder
to the spray nozzle significantly depends on the presence of
a positive pressure differential of the carrier gas between the
powder supply and the injection point at the nozzle.

Inthe case of upstream powder injection, the powder car-
rier gas pressure must exceed the pressures present at the
convergent section of the nozzle, which can be up to about
60 bar, making the feeding device a pressurized vessel. In
the case of downstream injection, the feeding gas pressure

Nitrogen Gas Pressure (psi)

10.0 1 T

e 208TDUL
6.0 -rmmmmmommm oo
e 208$TDUF

Entry Port Vacuum (psi)

-14.0

Nitrogen Gas Pressure (psi)

® 20EVBUF

e 20EVBUL

2.0

200 300 400 500

Entry Port Vacuum (psi)
o

ciwe

-10.0 1 e

-14.0

Fig. 4 —Effect of the new nozzle design on the level of
downstream Bernoullivacuum at higher upstream gas
pressures in de Laval nozzles. (Courtesy of CenterLine
Windsor Ltd.)

must overcome much lower pressures present at the diver-
gentside of the de Laval nozzle. Depending on upstream gas
pressure, nozzle design, and exact injection point along the
nozzle, this pressure could even be lower than atmospheric
(14.7 1b/in.?) due to the Bernoulli effect at the nozzle throat.

Pressurized Feeding for Cold Spray

Since the introduction of commercial downstream injec-
tion spray units, powder feeding has relied on the Bernoulli
effect present at the throat of the nozzle. This effect, com-
bined with gravity and vibration, often generates enough
powder flow at relatively low spray gas pressures (less than
12 bar). At higher spray gas pressures, the minimum pressure

FOURTH QUARTER 2022
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at the nozzle throat increases, which reduces the Bernoulli
effectin relation to atmospheric pressure. The latter makes
Py —— non-pressurized powder feeding devices insufficient for
Powder: SST-A0050 (Al+Al,0,) o consistent powder feeding at higher spray pressures. Sub-
&1 sequently, the use of traditional slotted-wheel pressurized
powder feeders became a necessity in downstream injection
units operating at higher pressures. However, as applications
grew into mass production applications requiring higher gun
travel speeds and other industrial demands, the limitations
of slotted-wheel pressurized feeders became apparent.
47 Some of these limitations included the occurrence of wavy
= or regularly inconsistent spray deposition patterns at high
travel speeds (> 1000 mm/s). Additionally, slotted-wheel
5 h i e 560 550 460 pressurized feeders presented challenges, such as difficulty
Motor Speed (°/s) feeding nonfree flowing powders (amorphous), seizing with

100

@
1=}

Powder Feed Rate (g/min)
'S
o

20

] ] - soft powders, limited feed range tied to slot configuration,
Fig. 5 — Relationship between feed rate control inconsistent feed rate from full-to-empty, and tedious clean-
and actual feed rate (§/minute) in the new non- ing and maintenance.

pressurized powder feeding systems.

Travel speed: 40 mm/s - Feed Rate: 20 g/min
Gas Pressure: 16.5 bar - Gas Temperature: 500 C
Powder: SST-A0050 (Al-Al,0,)

T T2 T3 £ Slotted Wheel Pressurized Non-Pressurized
£
I()- _/_,_;—rh‘_'_‘—“_"
o
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Fig. 6 — The occurrence of wavy deposition when spraying with slotted-wheel powder feeders. (Courtesy of
CenterLine Windsor Ltd.)

. Maintenance Interval 40 900
User: Automotive Customer S

Application: Production Repair of Al Castings o\ 1 crare parts $458 x 22.5 ($10,305)  $20 x 1 ($20)

Duration: 1 year / 900 spray hours (USD)
Material: SST-A0050 Time to change seals and 2.7 x 22.5 (60 hours) 1.5 x 1 (1.5 hours)
Feed Rate: 20 g/min spare parts (Hr)
Powder Usage: 1080 Kg (2,376 |bs) Labour to Change parts $3,000 $75
(Labour @ $50/hr)
Cost per Ibs Sprayed $5.60 $0.04
Non productive % / Hrs 6.7 % <0.5%
Feed Gas (Nitrogen) $4 x 900 = $3,600 $0

Fig. 7 — Comparing the cost of maintenance between a slotted-wheel pressurized feeder and the new non-
pressurized feeders for downstream injection cold spray.
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New Non-Pressurized Feeding for
Low Pressure Cold Spray

The development of the new non-pressurized powder
feeding technology (Fig. 3) involved maximizing vacuum at
the nozzle injection point by optimizing the nozzle design.
The new design promotes significant negative pressures
(below atmospheric) downstream around the nozzle throat
for higher gas stagnation pressures at the high-pressure side
of the de Laval nozzle — Fig. 4.

The combination of better vacuum along with volumetric
feed through continuous positive displacement and vibra-
tion led to new feeding devices that are more consistent.
Figure 5illustrates the relationship between the actual feed
rate (g/minute) and the step motor speed that controls the
continuous positive displacement feed device.

Another advantage of the new non-pressurized feed-
ing technology relates to better deposition consistency at
increasing gun travel speeds — Fig. 6. This is ascribed to the
continuous nature of the mechanical displacement feed
device as opposed to mechanical displacement devices that
move the powders in discrete regular pockets of material.

Low Maintenance Cost

One of the ultimate advantages of a newer non-pressurized
powder feeder is its low cost of maintenance compared to
previous generations’. Figure 7 illustrates a side-by-side
comparison of the actual cost of maintenance between a
traditional slotted-wheel feeder and a new non-pressurized
feeder for areal-life production study within an automotive
production cold spray environment. According to this study,
with this application, the maintenance costs for one feeder
device represent only a small fraction of the normal main-
tenance costs of one standard pressurized feeder device.
That makes it more than 90% more economical to maintain.

Conclusion

The new non-pressurized feeder technology for down-
stream injection cold spray promises operational capabilities
that are quite appropriate for a number of emerging pro-
duction applications for cold spray technology. A

Julio Villafuerte (julio.villafuerte@cntrline.com) is corporate
technology strategist at CenterLine Windsor Ltd., Windsor, Ontario,
Canada.

THERMAL SPRAY COATING SYSTEMS

THERMACH Manufacturer of Equipment & Parts

for the Thermal Spray Industry.

Your coating partner, not your competitor.

Equipment that lasts.
Precision parts that work.

(920) 779-4299 | sales@thermach.com

Made in the USA for extreme
conditions everywhere.

Solutions that allow your
coatings to excel.
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www.thermach.com
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Cover of Jeff:
Sprayed Molten
Metal on Canvas

JEFF }~SPRAYED MOLTEN METAL ON CANVAS

Thermal Spray Art

How One Artist Turned Molten Metal into an Art Form

tis said that artists often view the world as raw materials H
they can useto create. Forone artist, itisn’t just the world MetaIIZIng Canvas
he sees differently but the mediums that can be used to
create art.

During the 1970s and 1980s, Jeff, an artist, gave up wood
sculpture, watercolors, and acrylics for a new medium —
molten metal heated between 787°and 4000°F and sprayed
onto canvas through a spray gun used to coat spacecrafts.
He called his technique “metalizing.”

Donning a heat-protective bodysuit and a helmet with a
face shield, Jeff began to experiment with adhering molten
metal onto canvas. He succeeded by applying thick layers of
textured acrylic medium, allowing the metal to bite into the
surface and hold rather than slide off. Spraying a base layer
of molten zinc before adding hotter-burning metals, such as
copper and steel, protected the canvas from scorching. From

14 | SPRAYTIME



Fig.1 — A — Jeff at
work on Slate, 1977,
spraying molten
zinc over acrylic on
canvas. B — Slate,
1977, the finished
piece measures

75 x 75 x 12 in.

1974 to 1984, Jeff created 35 large and 100 small abstract
metal works for exhibition in art galleries and acquisition by
museums and private collectors.

As he got more passionate about his art form, Jeff started
to explore structure vs. nonstructure. He would divide his
canvases into two parts, arranging one side over a three-
dimensional armature and the other side without structured
support. He played with more-subtle effects, highlighting
the raised painterly swirls on the surface and incorporating
a cross hatching of controlled linear marks, sometimes in
combination with sweeping curves. He abraded the surfaces
with electric belt sanders and other tools, scratching through
the top layers to expose hidden metallic colors and, in some
places, the textured acrylic layer below. He added chemical
patinas to colorize and transform the artworks. In the end,
he left the surfaces unsealed, letting the skin breathe, and
allowing the metals to gradually change.

Jeff’s sprayed metal works, neither paintings nor sculp-
tures, presented a hybrid blend of different art forms. The
artworks dominated exhibition spaces while challenging
conventional norms. Each was hung 6 in. above the floor,
rather than centered visually at eye level, shifting the focal

point well below eye level and prompting a consideration of
the artist’s intentions with the unusual display.

A 1977 piece titled Slate is one of the first successful
sprayed metal works — Fig. 1. It is entirely sprayed zinc with
asanding of the surface to a luster. It demonstrates a recurring
theme in Jeff’s work: the contrast of hard-stretched canvas
to a soft, drapey flap. Zinc was determined to be the first
undercoat of metal because it could be sprayed at a cooler
temperature, which did not burn or damage the canvas. Steel
and copper followed the zinc step in subsequent works, as
did chemical patinas.

Art Critics Take Notice

Though difficult to categorize, Jeff’s metalized canvases
were well-received in critical reviews and garnered interna-
tional attention. The canvases were hung in shows in New
York City as well as in museum exhibitions, and private and
public collections throughout the world. He was awarded a
National Endowment for the Arts Visual Artists Fellowship
Grant for his metalized canvases work.
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Fig. 2 — Serious Art, 1981, features flashing electrical bulbs along
with sprayed molten steel on canvas measuring 71 x 121 in. It is in the
collection of the Neuberger Museum of Art, Purchase, N.Y.




Contemporary reviews of the canvases
recognized the groundbreaking aspects
of Jeff’s use of thermal spray to create art.

Inthe May 1978 issue of the now defunct
Arts Magazine, critic Hedy O’Beil com-
mented that “Jeff appears to be an artist
who wants a foot in both camps (old and
new) ... He selects an industrial product,
molten metal,and...sprays the liquid onto
aprepared canvas. This medium, borrowed
from the world of modern technology, is
then distressed, scratched, rubbed, bur-
nished, so that the surface resembles a
piece of archaic metal wall, replete with
marks and oxidized colorations as a result
of exposure and time. Within the stark
metalized work, convex and concave, flat
or bent expanses are coupled, producing
both two- and three-dimensional form;
consequently they are neither paintings
nor sculptures.”

William Zimmer of the SoHo Weekly News
wrote in September of 1979, “Jeff’s work
liesin that territory between sculpture and
painting. They are formidable banners.”

Inanother review in Arts Magazine from
January 1980, critic Robbie Erhlich stated,
“Jeff’s works . .. exist between opposing
pairs of concepts. This duality is manifest
on their most fundamental levels where
they may be described with equal valid-
ity as paintings or architectural reliefs.
Because neither aspect is dominant or
compromised, both coexist in an integral
aesthetic security.”

Ivan C. Karp, an early advocate for pop
art artists Andy Warhol, Roy Lichtenstein,
and Claes Oldenburg, pioneered the SoHo
gallery districtin Manhattan in the 1960s.
When opening his OK Harris Works of Art
galleryin 1969, he sought artists creating
“the broadest spectrum of the most adven-
turesome art.” In1979, the OK Harris Works
of Art gallery promoted its exhibit of Jeff’s
metalized canvases in a press release,
describing the works as “shaped canvases
coated with sprayed molten metal...com-
prised of two sections similar in size and
shape, the two halves differingin that one is
stretched, the other unstretched. Brought
together by the uniformity of surface, the
metal acts both visually and physically as
a structural element.”

While all pieces of their work are special
to an artist, Jeff is especially fond of his

1981 work titled Serious Art,an artistic and
technical feat. For this piece, 1310 yellow
and red hand-dipped bulbs were soldered
into azigzag sign under a flap of steel metal
canvas. The bulbs were synchronized to
flash in three different sequences of color
combinations. Marcia Tucker, founder of
the successful New Museum in New York
City, known for identifying new talent and
curating their work for her shows, placed
Serious Art at the entry of her 1984 show
Not Just For Laughs: The Art of Subversion.
Itis nowin the collection of the Neuberger
Museum of Art in Purchase, N.Y. — Fig. 2.

New Book Explores
Jeff’s Art

A new book, Jeff: Sprayed Molten Metal
on Canvas (see lead photo), is a docu-
mented record of his metalized canvases,
a body of work that challenges percep-
tions of painting and sculpture. The book
opens with an essay that provides back-
ground on the traditional use of thermal
spray for protection and restoration while
also promoting it as an unconventional
and dynamic artistic medium. A critical
art historical essay by Museum Director
and Curator Klare Scarborough explores
Jeff’s metalized canvases as “Conceptual
Works in Space.” Some of her text has been
incorporated into this article with her
permission.

Conclusion

“Artists have a need to make something
they haven’t seen before, expressing them-
selves in creating objects that haven’t yet
existed,” Jeff explained regarding his
exploration of thermal spray as an artistic
medium. “My interest started as an interest
in the technology, to see what it could do
and whether it could be used in the creative
art process at all. Ultimately, | like the way
that light travels across the surface, keep-
ing the work alive.”

Copies of Jeff’s book can be purchased
by contacting him directly via email at
jeffart@epix.net. A

Marjorie Angelo (joliecoeur@bellosuth.net) is
a marketing consultant at Plasma Powders &
Systems Inc., Marlboro, N.J.
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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
(823) 232-2371| benderccp.com

Byron Products

Fairfield, OH

Keith King | kking@byronproducts.com
(513) 870-9111 | byronproducts.com

Cincinnati Thermal Spray Inc.
Cincinnati, OH

Kirk Fick | kfick@cts-inc.net

(513) 699-3992 | cts-inc.net

Curtiss-Wright Surface Technologies
Windsor, CT

Peter Ruggiero | peter.ruggiero@cwst.com
(860) 623-9901 | cwst.com

Exline Inc.

Salina, KS

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

Fusion Inc.

Houston, TX

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

Hayden Corp.

West Springfield, MA

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

HFW Industries Inc.

Buffalo, NY

Matt Watson | mwatson@hfwindustries.com
(716) 875-3380 | hfwindustries.com

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
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ITSA MEMBERSHIP DIRECTORY

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

GarretHaegelin | garret.haegelin@sulzer.com
(281) 848-3700 | sulzer.com

Superior Shot Peening Inc.
Houston, TX

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

SUPPLIER MEMBER COMPANIES

AAF International

Louisville, KY

David Kolstad | dkolstad@aafintl.com
(800) 477-1214 | aafintl.com

Alloy Coating Supply

Spring, TX

Jeffrey Noto | jnoto@alloycoatingsupply.com
(281) 528-0980 | alloycoatingsupply.com

Ametek Inc.

Eighty Four, PA

Cindy Freeby | cindy.freeby@ametek.com
(724) 225-8400 | ametekmetals.com

ARC Specialties

Houston, TX

Daniel Allford | dan@arcspecialties.com
(713) 631-7575 | arcspecialties.com

Ardleigh Minerals Inc.
Beachwood, OH

Ernie Petrey | epetrey@ardleigh.net
(216) 464-2300 | ardleigh.net

Carpenter Powder Products
Pittsburgh, PA

Jason Simmons | jsimmons@cartech.com
(412) 257-5102 | carpentertechnology.com

CenterLine (Windsor) Ltd.
Windsor, ON, Canada

Julio Villafuerte
julio.villafuerte@cntrline.com

(519) 734-8464 | supersonicspray.com

DeWAL Industries Inc.
Narragansett, Rl

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

Imerys Fused Minerals
Greeneville, TN

Mitch Krieg | mitch.krieg@imerys.com
imerys.com

Imperial Systems

Mercer, PA

Tomm Frungillo
tfrungillo@isystemsweb.com

(724) 662-2801 | imperialsystemsinc.com

Lincoln Electric

Cleveland, OH

Thomas Brown

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

Lineage Metallurgical

Baytown, TX

Josh McKnight | jmcknight@lineagemet.com
(281) 426-5535

Metallisation Ltd. Dudley

West Midlands, United Kingdom
Stuart Milton | sales@metallisation.com
+441384 252464 | metallisation.com

Metallizing Equipment Co. Pvt. Ltd.
Jodhpur, India

Ankur Modi | ankur@mecpl.com

+91 02912747601 | mecpl.com

Midwest Thermal Spray
Farmington Hills, MI

Alex Pocket | ap@midwestthermal.com
(248) 442-6540 | midwestthermal.com

North American Héganas
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 Thorpe
richard_thorpe@praxair.com
(603) 224-9585
praxairsurfacetechnologies.com

Rockwell Carbide Powders
Ontario, Canada

Frank Shao | sales@rockwellpowders.ca
(905) 470-8885 | rockwellpowders.ca

Saint-Gobain Ceramic Materials
Worcester, MA

Shari Fowler-Hutchinson
shari.fowler-hutchinson@saint-gobain.com
(508) 795-2351
coatingsolutions.saint-gobain.com

TechMet Alloys LLC

Sealy, TX

James Ryan | j.ryan@techmet-alloys.com
(979) 885-7180 | techmet-alloys.com

Thermach LLC

Appleton, Wi

Tim Vanden Heuvel
timvandenheuvel@thermach.com
(920) 779-4299 | thermach.com

Thermion

Silverdale, WA

Dean Hooks | dhooks@thermioninc.com
(360) 692-6469 | thermioninc.com

ASSOCIATE MEMBER
ORGANIZATIONS

Advanced Materials and
Technology Services Inc.

Simi Valley, CA

Robert Gansert | rgansert@adv-mts.com
(805) 433-5251

Airglide

Fort Lauderdale, FL

John Dixon | jdixon@airglide.expert
(954) 249-0127 | airglide.expert

David Lee Consulting
Ligonier, IN

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

Florida Institute of Technology
Melbourne, FL

Frank Accornero | faccornero@fit.edu
(386) 506-6900 | fit.edu

Florida International University
Department of Mechanical and
Materials Engineering

Miami, FL

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

Mason Global Management LLC
Killingworth, CT

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

ADVERTISER INDEX

ssampath@ms.cc.sunysb.edu
(631) 632-8480 | ctsr-sunysh.org

Stronghold Coating Systems
Franklin, OH

Larry Grimenstein | strongholdone@cs.com
(9387) 704-4020 | strongholdone.com

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
+49 89 310015203 | 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
+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 28 237 638 | arcseam.com.au

Thermal Spraying Committee of
China Surface Engineering
Association (TSCC)

Huang Xiao | xiaoou@chinathermalspray.org
+8610 64882554 | chinathermalspray.org

Your SPRAYTIME® publication is provided to you at no charge by out advertisers. We encourage you to thank these
advertisers by visiting, contacting, and referring their products and services at every opportunity.

Alloy Coating Supply

Arzell Inc.
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% Arzell, Inc.

THERMAL SPRAY INTEGRATION & ROBOT AUTOMATION

MULTUS

CASCADE PLASMA SPRAY SYSTEM
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Arzell, Inc.s new Multus modular plasma spray system combines the latest
technology in process control and plasma spray torch design. Installed with
the patented C+ Cascade Plasma torch, this combination allows the user to
reach operating conditions previously not achievable to produce markedly
better coatings, at lower costs, with greater efficiency and reproducibility.
New levels of plasma parameters consistency are reached by eliminating arc
pulsing and drifting common to legacy plasma systems. Torch design
robustness allows for operation using any combination of plasma gases.
Additionally, utilizing nitrogen as the primary gas allows for the realization of
the full potential of plasma to harness its low cost and energy density
advantages. Reliable operation at previously unattainable enthalpy levels is
now possible. Amazingly, torch part life is not compromised and is
actually significantly increased!
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Multus System Specifications, Full Package:

¢ Main Control Panel with HMI
* Modular gas system
Anode gases, Ar & N2
o Cathode gases, Ar & N2, He, H2
Carrier gas, 2 X Ar
Model 5 C+ Plasma Torch, 60 kJ/g enthalpy

120kW power supply

Distribution module

Hose connection package

20 ton (70 kW) chiller recommended

Frolected by US Palenls US 8 150 348, U5 8 376 740, Japanese Paten! Mo, E262670, 2017, European Paten! Mo, EP 2 822 724 B1, 2013

CALLUS TODAY 13622 KLUGE RD. CYPRESS, TX 77429

281 213 4085 WWW.ARZELL.COM
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