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Reducing your heat treating
costs is as easy as one, two.

There are new options for small parts manufacturers to manage their
heat treating and the costs associated with it.

Calculate what you'll save by replacing your mesh belt
furnace. If you currently perform your heat treating in-
house using a mesh belt furnace, check out our online
calculator tool to compare the cost savings and ROI you'll
get from replacing it with a SECO/WARWICK rotary retort
furnace. Give it a try at:
www.secovacusa.com/rotary-vs-mesh-belt.html

Get advice on bringing your heat treating in-house. If you outsource your heat treating
now but would rather start doing it yourself and controlling your costs, our SECO/VISORY
Team can offer the expertise and advice to help you choose the right equipment and get set
up. To make an appointment, call 1-814-332-8598.

SE””/ Wlﬂmgl Mike Jacobs, Product Manager | Phone: 814-332-8598

INVENTION MEETS RELIABILITY Email: mike.jacobs@secowarwick.com | www.secowarwick.com
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Industry Events of Note in 2019

BILL MAYER
Managing Editor

412-306-4350
bill@industrialheating.com

10 APRIL 2019

n what is becoming an annual April tradition,

we’ll take a look at some significant industry

events. As the weather starts to warm, trade-

show season begins heating up. Even if you can’t
attend the following events, it’s important to know
what the industry has to offer in 2019.

Ceramics Expo

In its fifth year, Ceramics Expo will host more than
300 leading global manufacturers and suppliers
from across the supply chain. Held April 30-May

1 in Cleveland, industry leaders will share their
technical expertise in ceramics and provide real-
world case studies, new technologies and materials,
and information on industry trends.

AISTech 2019

Held May 6-9 in Pittsburgh, the steel industry’s
premier technology event will feature technologies
that help steel producers compete more effectively
in today’s global market. Designed for anyone
involved at any level of today’s steel marketplace,
it provides perspective on the technology and
engineering expertise necessary to power a
sustainable steel industry.

Rapid + TCT

North America’s pre-eminent event for innovation
and networking in 3D manufacturing takes place
May 20-23 in Detroit. Dedicated to additive
manufacturing and 3D printing, this show promises
some of the biggest product announcements of the
year as well as presentations from the industry’s
most respected experts.

IndustrialHeating.com

Forge Fair 2019

North America’s largest event dedicated
exclusively to the forging industry hosts more
than 1,650 forging professionals from across the
globe. Attendees can learn about new products,
make purchasing decisions and network with
each other at this biennial event held May 21-23
in Cleveland. Visit FORGE magazine at booth
#233 at the show.

Powdermet 2019

The leading North American technical
conference on powder metallurgy and
particulate materials is held June 23-26 in
Phoenix. Attendees will have access to over
200 technical presentations from worldwide
experts on the industry’s latest research and

development.

Bright World of Metals

This is the big one. Four events are held
concurrently June 25-29 in Diusseldorf,
Germany: Thermprocess 2019, the 12th
international trade fair and symposium for
thermal-processing technology; GIFA 2019,
the 14th International Foundry Trade Fair with
Technical Forum; METEC 2019, the 10th
International Metallurgical Trade Fair; and
Newcast, the 5th International Trade Fair for
Castings with Technical Forum. As a whole,
the event drew 78,000 attendees in 2015.
About 2,000 exhibitors are expected this year.

Heat Treat 2019

Held Oct. 15-17 in Detroit, the 30th Heat
Treating Society Conference & Exposition will
combine new technology, exhibits, technical
programming and networking events geared
toward the heat-treating industry. Industrial
Heating will be in attendance.

Conclusion

Trade shows are important because they provide
education via technical sessions as well as an
opportunity to network with industry
professionals on the show floor. For more
information on these and other industry events,

visit www.industrialheating.com/events. [



Downl oaded from SSECO dat abase in:

www. shol ehsanat . con

| FEDERAL TRIANGLE

A Truly Amazing Art Form

BARRY ASHBY
Washington Editor

202-255-0197
askbarry@industrialheating.com

A beautiful forged
Damascus-steel knife

n April 2006, this column described the
origins of the iron industry in America. Then,
in April 2018, Industrial Heating’s cover story
was about blacksmithing.

I recently visited with specialty knife-maker
Tony LaSeur (www.laseurknives.com) in
Fredericksburg, Va. His art and its unique history
in America offer a wonderful view of this niche as
part of what makes our country great. Our world
since Colonial times has grown and changed
beyond belief, but quality metal arts have survived
and improved significantly.

In the Middle Ages, the need for iron utensils
for cooking and iron blades for sickles, scythes
and axes grew the work and art of blacksmithing.
Iron was the preferred, stronger metal despite
more plentiful metals such as copper. We know
this from the writings of Benedictine monk
Theophilus Presbyter and because Europe is not
well-endowed with quality iron ore.

Blacksmith James Read arrived in Virginia at
Jamestown in May 1607. One year later another
arrived. In 1611, a shipload of mechanics came
to assist together with four more blacksmiths. By
1619, the first colonial full-scale iron works began
operation about 60 miles north of Jamestown. It
was open until 1622, when all the workers were
killed and buildings and equipment destroyed by
indigenous people. The first sustained iron works
opened in Saugus, Mass., in 1647.

Throughout the 18th and 19th centuries,
ironsmiths outnumbered all other metalworkers.
A Boston business directory from 1789 listed
only seven other metalworkers, seven farriers
and 25 blacksmiths. In 1770, the William
Hunter Works in Falmouth Va., made 1.5 tons
of pig iron into bars each day. In 1781, Thomas
Jefferson listed eight iron works in Virginia
making 900 tons of bar annually. These workers
met local citizen needs and did not make or sell
products for sale in Europe because of British
protectionist trade regulations. (Sounds familiar;
government interfering with the private sector
then as well as now.)

Ultimately, higher-quality ore deposits were
discovered in the 1840s in the northern Great
Lakes region, and the U.S. metals manufacturing
sector grew and prospered thereafter. However,

the U.S. was forced to import iron rails from the
U.K. until 1844. Things really changed when
Henry Bessemer made steel from iron in 1855.
Remember that it was not until the 1930s that
automated steel production came about. So, the
heart of blacksmithing had to wait many years
to evolve into what it is today, with the ability
to make knives from higher-quality and less-
expensive materials.

There are well over five dozen types of knives
in common use from craft makers, such as
hunting, kitchen, fillet, razor edge and bowie. It
is necessary to know the type of steel to use (tool,
stainless or carbon). In blades, they go by names
of O1 (tough, oil-quenched, wear-resistant), 1084
(suited to imprecise heat treating), 1075 (heat
treatable with blow torch and affordable) and 1095
(high carbon, rust-resistant and easily sharpened).

If you wanted to take up the hobby, it is
essential that you obtain and learn how to use a
variety of tools, including:

* Metal files to perform grinding, finishing

and smoothing

* Clamps to hold the blade in place while

shaping it

* Hacksaw with high-quality blades

* Bench vise with a 360-degree swivel to hold

the blade in place in correct orientation

* Grinding abrasives of various types

* Drill press to drill holes for handle

attachment

¢ Sharpening stone used in last steps of

fabrication

* Torch to heat the workpiece

* Anvil

You should also have safety gear (e.g.,
glasses, respirators and gloves) and a fire
extinguisher. Getting more proficient with the
hobby of blade-making will prompt adding
items like a belt grinder and an oven with
suitable tongs for insertion and removal of the
workpiece on the anvil.

Having seen LaSeur’s shop, it is evident that an
artisan can fabricate beautiful works of art and
utility in an ordinary workplace where any
blacksmith would be comfortable. It really is
“truly amazing.” =

IndustrialHeating.com &1 APRIL2019 11
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Testing to Determine Material and Mechanical

Pruperties (Part Two: Applying the Tools)

DANIEL H. HERRING
The HERRING GROUP, Inc.

630-834-3017
dherring@heat-treat-doctor.com

12 APRIL 2019

s was discussed last month, having the right

analysis equipment is one thing; being able to

use it effectively is quite another. Several case

studies will illustrate the use of the various tools
available to testing laboratories and universities and how
they help identify the root cause of real-world problems.
Let’s learn more.

Case Study 1: Gear Investigation

Gears of SAE 5115 steel were failing prematurely. The
parts had been low-pressure “vacuum” carburized at
960°C (1760°F) and high-pressure gas quenched from
860°C (1580°F). The quench pressure was not identified.
The gears were submitted to the laboratory for evaluation
of the case-hardened layer.

The critical question to be addressed was if the
cooling rate used was proper. In order to address this,
the following tests were selected: a full metallographic
analysis of the case and core regions, including
determination of grain size and retained austenite levels,
hardness (macro and micro) measurements and a stress

profile in the hardened layer.

Metallographic Examination
A gear-tooth section was cut from the gear, mounted,
ground and polished then evaluated on a standard optical
microscope. The sample was etched with a 2% Nital solution.
The microstructure of the case layer was tempered
martensite with about 20-30% retained austenite (visual).
Surface hardness was 61 HRC. The microstructure of
the core was a combination of ferrite, pearlite and bainite.

400

0 005 01 015 02 025 03
Distance from surface, mm

Fig. 1. Distribution of internal stresses in the case-hardened layer

IndustrialHeating.com

Core hardness was 42 HRC. The grain
size was measured as ASTM No. 10.
Microhardness testing (513 HV1) revealed
an effective case depth of 0.85 mm (0.0335

inch), which met specification.

Stress Profile in the Hardened Layer
Testing of residual stress present in the
case layer (Fig. 1) indicated this area

was in tension, which would explain the
premature failure being experienced in the
field. This suggested (and was confirmed
by a subsequent literature study) that

the gear was cooled too rapidly from
austenitizing temperature.

Case Study 2: Boiler-Plate Screen
Investigation
Pipes installed in the combustion chamber
of a steam boiler were found to have
failed prematurely (Fig. 2). The material
in question was an ASTM A204 Grade-A
pressure-vessel steel (16Mo3). These pipes
operated at a temperature of 360°C and a
pressure of 14.5 MPa (2.1 ksi). The goal
of the investigation was to determine why
these components failed.

The following tests were conducted:

Fig. 2. Damaged steam-boiler combustion tube.
From the furnace-chamber side, the tear is approxi-
mately 400 mm (15 inches) along the pipe axis.
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1 148
1 7 Furnace 2 140
chamber Furnace |3 130
chamber |4 126
Brickwork side 5 128
8 6 138
10 7 142
9 Average |136
8 152
Brickwork 9 150
side
10 152
Fig. 3. Hardness variation of the tube as a function of location  Fig. 4. Baumann micrographic examination for
Average |150.5
the presence of sulfur

visual examination, stereographic microscopy, chemical
composition analysis, hardness measurements (Fig. 3),
metallographic examination, endurance tests, hydrogen analysis
and a Baumann micrographic examination (a qualitative test that
is employed to detect the distribution of sulfur in steel and certain
physical irregularities, such as cracks and porosity, by printing on
photosensitive paper previously soaked in sulfuric-acid solution).

Test Results

The torn pipe edge was observed to be tough and brittle. The
wall thickness was measured and found to be 3.0 mm (0.120
inch), which was below the original design thickness of 3.52 mm
(0.140 inch). On the damaged section in the furnace chamber,
plastic deformation (swelling) of the cross section was observed
and measured at approximately 6.0%. Hardness values (Table 1)
on the exposed side of the pipe averaged 136 HV10 and averaged
150.5 HV10 on the protected (brickwork) side. Additional testing

confirmed the following:

Fig. 5. Cross section from the Fig. 6. Cross section from the

side embedded in the brick wall.

Steel grade 16Mo3, ferrite/pearlite
microstructure, ASTM grain No. 10,
hardness 148 HV10, 100X, 2% Nital

Fig. 7. Cross section from the
furnace chamber. Steel grade
16Mo3, ferrite-carbide structure,
separation of carbides on grain
boundaries, ASTM Grain No. 10,
hardness 126 HV10, 200X, 2% Nital

side embedded in the brick wall.

Steel grade 16Mo3, ferrite/ pearlite
microstructure, ASTM Grain No. 10,
hardness 148 HV10, 500X, 2% Nital

Fig. 8. Cross section from the
furnace chamber. Steel grade
16Mo3, ferrite-carbide structure,
separation of carbides on grain
boundaries, ASTM Grain No. 10,
hardness 126 HV10, 500X, 2% Nital

* The chemical composition was proper for the material in
question.
* The damage section on the combustion chamber side was
found to have a degraded microstructure (Figs. 5-8).
$|_‘D|ue to prolonged high-temperature exposure above 510°C
(950°F), the primary ferrite/pearlite microstructure trans-
formed to a ferrite/carbide microstructure. This was accom-
panied by a reduction in hardness (from approximately 148
to 126 HV10) with an accompanying decrease in strength.
* In the area of the pipe recessed into the brickwork, the
material retained its ferrite/pearlite microstructure. As such,
tensile strength and elongation values were found compliant
with the requirements of the original material specification.

Analysis showed that the tube material did not pick up
hydrogen, but on the side in the combustion chamber the
corrosion products adhering directly to the metal saw a significant
amount of sulfur present (Fig. 4).

Conclusions

The pipe was damaged due to overheating. The pipe exposed to
the combustion chamber has the characteristic features of damage
from prolonged overheating (estimated to be approximately

1,000 working hours), including swelling, brittle (edge) fracture,
microstructural breakdown and loss of strength properties (e.g.,
tensile strength, hardness).

The cause of this type of damage could only be due to excessive
heat or limited/inadequate refrigerant flow. The research
excluded the possibility of hydrogen-assisted cracking as a
potential cause.

Summary

These case studies, and many more like them, show the value of
using a number of different analysis tools to find the root cause
of a problem or failure so that proper corrective action can be
implemented. Picking a laboratory with the type of tools needed
to do the job is a critical component to understanding if a heat-
treatment problem (case study No. 1) or a field operational issue
(case study No. 2) is at fault. [

References available online
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The Evolution of Heat Treat:

When Youth Collides with Wisdom

KELLEY SHREVE
Lindberg/MPH —

Applications Engineer
kelley.shreve@lindbergmph.com
269-849-5232

14 APRIL 2019

Editor’s note: This column is being re-run from
February because it went to print with the incorrect
attribution. The author is Kelley Shreve from
Lindberg/MPH, and we wanted to make sure everyone
knew that. Because of our mistake, Kelley has agreed
to contribute a second column later this year.

n today’s marketplace, from the start of

a college education to the day we retire,

change is inevitable. The science of heat

treat has been around for over 100 years. The
technology and standard practices that have been
developed throughout the ages have constantly
been improved upon.

The requirements that need to be met have
become well defined, and yet the basis for most
heat-treat equipment has changed very little.
Most of the improvements come in the form of
better process control, and we are able to record
more information than ever before.

Today’s young engineers are coming out of
college armed with new technology, ready to take
the world by storm with a hunger to develop the
next big thing. We strive to design something
bigger, better and faster, while the veterans in
the industry have spent many decades perfecting
processes and equipment.

With ever-changing requirements from
customers due to new developments in
manufacturing practices, new materials and strict
requirements for tight temperature uniformity
becoming ever more important, we have reached
a point where changes and improvements must be
constantly made.

There is a saying: “The definition of insanity
is doing the same thing, the same way, over and
over again while expecting different results.”
With all of these new requirements emerging, a
new, fresh perspective is imperative. But we study
history for an equally important reason, and that
is so we don’t repeat the same mistakes from
the past. This relationship is where youth and
wisdom must comingle.

The wisdom of the heat treaters that have been
in the industry for many years has been invested

IndustrialHeating.com

into developing today’s standards. Throughout
their careers, they have figured out what works
and what doesn’t. Like a young child sitting with

a grandparent hanging on every word as they
listen to stories of days gone by, it’s crucial that

the younger generations take this knowledge and
experience to heart. Just as importantly, the seniors
in the industry must be open-minded and allow
the next generation to pursue new, fresh ideas.

Mistakes will be made, and not every new
idea is going to work as planned. Both young
and old must accept this. Mistakes are the fuel
for learning and for gaining experience. Those
of us who are part of this younger group must set
youthful pride aside and humble ourselves enough
to admit that not every idea is going to work every
time. Those of us who have been in the industry
for many years should be willing to take the
younger group under our wings, and when they
fall (and they will on occasion) pick them up, dust
them off and encourage them to keep trying.

For change to be successful, there needs to be a
level of trust from both generations. There needs
to be open communication and respectful debate.

The market is competitive in today’s economy.
Companies must stay ahead of the curve. They
must be willing to invest time and money into
beating their competition to market with that
next big thing.

In the U.S., we are constantly having to go
up against other countries that build similar
equipment for a fraction of the cost. We must sell
our expertise as innovators in our businesses from
lean practices, not single-sourcing vendors and
implementing tools such as process-improvement
exercises to our advantage.

We need to be objective and deliberate in
our thinking. It isn’t easy; it takes hard work,
dedication and commitment. Be proud of the
work you do without being prideful, and don’t
ever be afraid to share your wisdom. Remember,
the day you stop learning is the day you stop
growing and start dying. It is dog eat dog out
there in the real world, and our competitors won’t
think twice about eating us alive. =]
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The Ultimate Capacity Builder for Your
Heat-Treating Operations

TOM MORRISON
CEO MTI Management

tom@heattreat.net
904-249-0448

s the economy continues to grow over the
next 10-15 years, it is important for your
heat-treating division to have three key
elements:

1. Technically trained line staff

2. Trained managers and supervisors

3. Outsourcing partners to maximize capacity

and efficiencies

You need #1 to minimize error rates and the
need to micromanage. You need #2 because the
top reason employees are leaving companies is a
“horrible boss.” With the shortage of labor in the
next eight years, you can’t afford to lose your top
performers through bad management.

The Metal Treating Institute (MTT) solves #1
and #2 with the best in technical and managerial
training at its online training site, www.
MTTIAcademy.com. You should check it out.

Number 3 is where I want to put focus on
growth and expansion. With the heavy cost of
internal expansion, it makes a lot of sense for your
heat-treating division to partner externally with
an MTT commercial heat treater to outsource
special projects or to increase capacity.

MTT is a nonprofit trade association with member
plants in 40 states and five countries. With over 260
plants, MTT is the largest network of commercial
heat treaters in the world serving Fortune 500 manu-
facturers with every process known to heat treating.

As the world economy grows at record levels
over the next 10 years, manufacturers are going to
be under pressure to minimize costs and maintain
their margins in this ever-changing global
economy. But how do you maximize capacity
while minimizing costs?

Heat treating is one of the most labor-, energy-,
safety- and capital-intensive parts of the manufac-
turing process. Expanding internally to meet your
capacity needs and having to hire new employees in
a market where labor is on short supply doesn’t make
much sense. Expanding externally with an MTI
commercial heat treater is a highly efficient strategy.

Meeting manufacturing’s needs for unique
applications and varying demands creates stress

on departments and headaches for managers.
Having to scramble to find new equipment/labor
for special/new applications, acquiring expertise
to handle a new requirement, building capacity
of the organization that won’t be needed later,

or even the stress of an extraordinary amount of
overtime for the staff to meet are all difficult.

MTT offers manufacturers a “capacity expansion

strategy” that lowers your stress, reduces costs per
unit and increases profit margins while keeping
quality at very high levels and minimizing errors.

Through expanded capacity, expertise and a

focus on quality and service, MTI commercial
heat treaters pursue a number of key elements to
ensure they are prepared to meet your needs.

* MTI members have the highest quality stan-
dards achieving certifications including ISO
9000, Nadcap, CQI-9, AS9100 and QS9000
to name a few. There is no process or metal
that is too challenging for an MTI member.

MTI member companies are engaged in one
of the top management training programs in
all of manufacturing, the YES Management
Training Program. Over 400 top managers
have graduated from this intense and
engaging training program since 2007.

MTI member companies are a part of the
MTTI Online Academy, the industry’s premier
online technical training site. Every month,
MTT graduates numerous employees from its
Qualified Furnace Operator and Heat Treat
Specialist Certificate programs.

MTI members are committed to offering man-
ufacturers expertise in metallurgy, research and
development as well as line personnel.

* MTI members put a high emphasis on safety

for the entire plant operations.

Don’t let economic growth run your operation
into the ground for lack of capacity. It’s time to
take a fresh new look at outsourcing. It’s simple
... partner with an MTI member commercial
heat treater. For more information on the MT1
network of commercial heat treaters, visit our
outsourcing website at www.callmti.com. [=]
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Vacuum Pump Services Corp.

Repair, Reconditioning and Service

SINCE 1932

MTI
Metal Treating Institute

904-249-0448
www.HeatTreat.net
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hough it may be a new company, Vacuum
Pump Services has a wealth of experience
in vacuum pump repair and service.
Founded in July 2016, VPS focuses its
efforts on vacuum pump repairs and rebuilds,
troubleshooting and preventive maintenance, oil
changes, helium mass spectrometer leak checking,
and on-site consultation. The Hatfield, Pa.-based
company also provides on-site training services.
The MTT associate member is owned by
Mr. and Mrs. William R. Jones, who also own
commercial heat treater Solar Atmospheres,
vacuum furnace manufacturer Solar
Manufacturing and Magnetic Specialties, a
provider of transformers and power supplies.
Within the operation of Solar Atmospheres,
there was a need to rebuild and repair heavy-duty
Stokes-type vacuum roughing pumps and Roots-
type vacuum blowers. The company wanted to
have a reliable repair and service company to
perform these services at a reasonable cost and to
have those repairs done no more and no less than
required. As a result, VPS was born, and Bob
Sandora, who has over 40 years of experience in
servicing vacuum furnaces, pumps and blowers,
was named president.
Today, VPS services a wide range of OEM

vacuum equipment for industries including

IndustrialHeating.com

heat treating, research and development,
glass, medical, food processing, HVAC and
pharmaceutical.

For repair and rebuilds, VPS technicians will
provide teardown and a quote prior to proceeding
with a solution based on vacuum requirements.
Final testing of all pumps and blowers is
performed with a calibrated helium mass
spectrometer.

For on-site consulting, VPS technicians will
visit your facility to troubleshoot and evaluate
pump breakdowns, leaks, maintenance issues
and other technical concerns regarding a
wide variety of vacuum pumps. In emergency
situations, VPS may even be able to offer a
vacuum pump exchange. Services provided
include:

* Installation and start-up

* Rebuilds and refurbishment

* Replacement of seals, gaskets, O-rings,

springs and bearings as needed

* Performance testing

* Fault diagnostics

* Leak checking

* Preventive maintenance

Visit www.vacpumpservices.com for more
information on Vacuum Pump Services.
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IHEA Events in Full Swing This Spring

1929-201g

Industrial Heating Equipment Assoc.

859-356-1575
www.ihea.org

pring has sprung, and the Industrial
Heating Equipment Association
calendar is filled with events for
everyone. If you are involved in the

industrial thermal-processing industry, join peers
and training experts at one of the following events
to enhance your skills, increase your knowledge
and stay on top of the most current trends.

Complete details and registration information
for all of IHEA’s upcoming events can be found at
www.ihea.org/events.

Fundamentals of Industrial Process
Heating Online Course (April 15-May 26)
The online course offers the opportunity to keep
current with industrial process heating in the
comfort and convenience of your own workplace
or home. The course is designed to give flexibility
as well as interaction with an instructor and
forums to communicate with other students.

This course provides an overview of the
fundamentals of heat transfer, fuels and
combustion, energy use, furnace design,
refractories, automatic control and atmospheres
as applied to industrial process heating. Students
will gain a basic understanding of heat-transfer
principles, fuels and combustion equipment,
electric heating, and instrumentation and control
for efficient operation of furnaces and ovens in
process heating.

Students earn PDHss for passing the course.
For a complete listing of the course topics, visit
www.ihea.org/event/FundamentalsSpring19.

NFPA 86 Updates Seminar (May 14,
Fabricators & Manufacturers
Association, Elgin, IIl.)

Join IHEA for this new, one-day seminar, which
will highlight the recent changes to NFPA 86. If
you already have a good knowledge of NFPA 86,
this seminar will be a great overview and in-depth
summary of the recent changes to the standard
and how they affect you. If you are not familiar
with NFPA 86, IHEA will conduct the complete
two-day Safety Standards & Codes Seminar this
fall in Cleveland (details coming soon).

Noteworthy updates to NFPA 86 include the

following areas: furnace heating systems; safety
equipment and application; programmable logic
controller (PLC) systems; safety shutoff valves; safety
controls and devices; commissioning, operations,
maintenance, inspection, testing and auditing.

Instructors for this course are industry experts

and committee members involved in the discus-
sions and changes to NFPA 86. They include:

* Kevin Carlisle, quality manager at Karl
Dungs, has been involved in codes and
standards for the past 20 years.

* Bryan Baesel, mechanical engineer at
Honeywell Combustion Safety (formerly
CEC), is a member of NFPA 85 and NFPA 86.

* Franklin Switzer, owner/president of S-afe
Inc., serves as a committee member on NFPA
54, NFPA 85, NFPA 86 and NFPA 87.

» Aaron Zoeller, director of sales at Siemens
Combustion Controls (SCC), holds seats
on the NFPA 85 and NFPA 86 standard

committees.

Zoeller said, “NFPA 86 has been the standard
in the U.S. for industrial combustion applications
since the mid-1900s. It is updated every three
to four years to remain relevant with current
technologies. While some guidelines have
remained consistent for years, new technology
in burner controls, PL.Cs, radiant tubes, etc. has
brought important changes in the 2019 edition.
Anyone working in the industry should educate
themselves on the changes each time a new
edition is released.”

For complete details and registration information,

visit www.ihea.org/event/NFPAUpdate.
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News

Hot Isostatic Press (HIP)

Paulo will add hot isostatic pressing to its thermal-processing services with the
acquisition of a hot isostatic press (HIP) from Quintus Technologies. The press is
equipped with Quintus’ proprietary uniform rapid cooling (URC), a feature that improves
material properties in additive manufacturing and investment casting. The HIP will be
installed in Paulo’s recently expanded Cleveland Division in Willoughby, Ohio, which
provides specialized brazing and vacuum heat treatment.

The press has a work zone of 26 inches (660 mm)

in diameter and 68.9 inches (1,750 mm) in

height. It operates at a maximum

temperature of 2552°F (1400°C)

and maximum pressure of 30,000

psi (2,070 bar). The URC feature

streamlines the steps involved in

material densification by combining

heat treatment and cooling in a

single process, known as high-

pressure heat treatment (HPHT).

www.quintustechnologies.com

Mesh-Belt Furnace

AFC-Holcroft received an order from a
Midwestern facility of a U.S.-based manufacturer
of safety-critical fasteners and assembly solutions
for a mesh-belt furnace. The new equipment will
replace an older AFC-Holcroft installation. The
furnace, which will be used in the production

of metal fasteners, will integrate with existing
companion equipment including a loading
system, pre- and post-wash systems, oil quench
and temper furnace. Delivery and start-up of the
new equipment are expected in the first quarter
of 2019. AFC-Holcroft mesh-belt lines can be
customized with a variety of options, including
oil and salt quenching.

www.afc-holcroft.com

Walking-Beam Furnace

Nucor Steel Marion Inc. of Marion, Ohio,
granted SMS group the final acceptance
certificate for the supplied walking-beam furnace

© Air Products and Chemicals, Inc., 2018 (41440)

Keep your furnace in its sweet spot.
It starts with the atmosphere.

Controlling your furnace’s atmosphere is critical for
improved product quality, reducing operating costs, and
increased productivity. That is why for over 40 years heat
treaters have come to rely on Air Products’ industrial
gas-based atmospheres, equipment and technical support
to optimize their heat treating operations.

Contact us for a free gas optimization audit of your furnace
operation to evaluate atmosphere composition, gas use
efficiency, adherence to specification, and more.

800-654-4567
(mention code 10354)

tell me more

airproducts.com/mp

AIR /.
PRODUCTS 4=
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It has an operating temperature range of 1650-2100°F (900-1150°C). Residual wax will be
consumed within the furnace chamber, eliminating the need for an afterburner. A recuperative
combustion system will utilize a series of medium-velocity burners and a cross-flow
recuperator operating in three zones of control. The furnace also incorporates an industrial
PLC and touchscreen-based HMI. www.armilcfs.com

after successful commissioning. The furnace,
which went into service in the existing bar
mill, is capable of delivering 120 short tons
per hour of hot billets at 2255°F (1235°C).
The NOx content of this furnace is close

to 25 parts per million, making it the most Refra Cto ry IVI ate ri a I a n d

energy-efficient furnace with the lowest

etlnis(:io? Val(liles Wit(};in Nucor. Tf}‘le furflace S e rvi Ce S C e nte red
was designed according to specific pre
Around Your Needs

fabrication methods and features proprietary
SMS ZEROFlame burners. In addition,
scale loss measures less than 0.5% in weight,

compared with the 0.75% guaranteed.

www.sms-group.com Powe red by
Furnace System knOWIedgeable

SECO/WARWICK received an order from

a U.S. manufacturer of flat-rolled aluminum

experts with
system to achieve maximum product quality, g e n u i n e

sheet for a sow and T-bar preheat furnace

energy savings and melt safety. The furnace
offers optimum airflow management and a 1

heating system that promotes efficient heat ex pe rl e n Ce
transfer throughout the work. It includes a
patented movable baffle system and fixed
base airflow spacers for maximum heat
transfer to varying height loads. The system
is PLC-controlled with remote I/O and dual
operator-interface control stations.
www.secowarwick.com

Pusher Furnace

Armil CFS Inc. shipped a natural-gas-fired
pusher furnace to a European manufacturer
of investment castings for the medical
industry. The two-row, high-production

furnace will be used for the burnout and

preheating of investment casting molds.
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News

Mesh-Belt Furnace

Can-Eng Furnaces International Ltd. commissioned a continuous mesh-belt heat-treat
system for the production of high-quality automotive fasteners in the Piedmont region of
Italy. The high-volume fastener system features energy-efficient combustion and waste-heat
recovery systems, atmosphere-

controlled mesh-belt hardening

system, oil quench, post-wash

system, temper furnace, soluble

oil system, bi-directional conveyor

discharge and Can-Eng’s Level

2 SCADA system. The system

was commissioned in the fourth

quarter of 2018 and has exceeded

the company’s performance

expectations. www.can-eng.com

Convection Ovens

Lucifer Furnaces supplied several convection ovens to a manufacturer of small medical parts
in the southern U.S. The ovens all have a work-chamber size of 9 inches high x 9 inches wide
x 18 inches long and heat to 1200°F. Uniformity is achieved with recirculating airflow. A rear-
mounted, heavy-duty fan directs air alongside wall heating elements and then through the

Complete line of
HEAT TREATING EQUIPMENT

CONTINUOUS
VACUUM
BATCH VACUUM

BATCH
ATMOSPHERE

CONTINUOUS
ATMOSPHERE

734.656.2000 “
GasbarrelFS@gasbarre.com .. GAS BARRE
www.gasbarre.com I THERMAL PROCESSING SYSTEMS
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work zone. Parts are protected from the
heating elements with a 16-gauge stainless
steel liner. The furnaces are insulated with
4.5 inches of multilayered firebrick and 2
inches of insulating cold-face block with

overlapped seams for reduced thermal loss.
www.luciferfurnaces.com

Advanced Heat Treat

Completes Expansion
Advanced Heat Treat Corp. (AHT)
announced the completion of the
15,000-square-foot building expansion at
its corporate headquarters in Waterloo,
Towa. Three new gas nitriding units are
housed in the new addition in an effort to
separate the gas nitriding equipment from
the ion (plasma) nitriding units. There
are plans to add a fourth gas nitriding
unit by the end of the year. AHT has four
locations: two in Waterloo; one in Monroe,
Mich.; and one in Cullman, Ala. AHT
also plans to expand its other location in
Waterloo, where traditional heat-treating
services such as induction hardening and
carburizing are offered.
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Fiat Chrysler to Invest $4.5

in July. The $70 million investment is equipped with advanced technologies to optimize

BI"IOI], Create 6,500 ]ObS efficiencies and reduce production times. The facility includes heat-treatment, threading and
Fiat Chrysler Automobiles (FCA) plans finishing processes; nondestructive testing (NDT); robotized forging lines; and a state-of-the-
to invest $4.5 billion in five of its existing art quality testing lab. The mill also has an on-site training facility and classroom.

Michigan plants and build a new assembly

plant in Detroit. The proposed projects
would create nearly 6,500 new jobs. The

investment will increase capacity to meet

growing demand for the company’s Jeep and
Ram brands, including production of two a rg e S

new Jeep-branded white-space products as

i Element Bank
in the Industry

U.S. Steel Restarts
Construction of EAF

U.S. Steel announced the restart of
construction on a technologically advanced
electric-arc furnace (EAF) steelmaking
facility at its Tubular Operations in
Fairfield, Ala. The project is expected to
create approximately 150 full-time jobs.
The investment to complete the EAF,
which includes modernization of the
existing rounds caster, is expected to be
around $215 million. The EAF will have
an annual capacity of 1.6 million tons and

is expected to produce steel rounds in the

second half of 2020.

Arconic Investing $100

Million, Creating Jobs in
Tennessee

Arconic Inc. will invest approximately

$100 million to expand its hot-mill

- . New Design | Upgrades | Modernization
capability and add downstream equipment .
capabilities to manufacture industrial Spare PaI’tS | Emergency Repalr
and automotive aluminum products in Recondltlonlng | Replacement

its Tennessee Operations facility near
Knoxville, Tenn. The project, which is
expected to create 70 new jobs, is already
under way and should be complete by the
fourth quarter of 2020.

National Element

American Industrial Heat Engineers
Tenaris to Open
!Vlanufactu ring FaC|I|ty Visit our new website for more information: NationalElement.com
In Texas National Element, Inc 7939 Lochlin Dr. Brighton, Michigan 48116

Tenaris will open a sucker-rods Phone: (800) 600-5511 or +1 (248) 486-1810
manufacturing facility in Conroe, Texas,
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FURNACE CO, I

If you have high-value
loads to heat-treat,
look no further than
L&L Special Furnace.
Our furnaces are the
most reliable on the
market — at any price!
Each one is Special!

MODEL XLE3648 WITH:
*Fan *Inert
*Pneumatic Vertical Door

* Precision eUniformity *Value

L&L CAN MEET THE STRICTEST PROVISIONS OF
AMS2750E FOR AEROSPACE APPLICATIONS

YOUR THERMAL INVESTMENT DESERVES SPECIAL TREATMENT

20 Kent Road Aston, PA 19014 Phone: 877. 846.7628 www.lIfurnace.com
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News

April 29-May 1

Ceramics Expo; Cleveland, Ohio; www.ceramicsexpousa.com

May 6-9

AISTech 2019; Pittsburgh, Pa.; www.aist.org/events/aistech-2019

May 13-16

Interwire 2019; Atlanta, Ga.; www.wirenet.org/events/interwire

May 20-23

Rapid + TCT 2019; Detroit, Mich.; www.rapid3devent.com

June 23-26

Powdermet 2019; Phoenix, Ariz.; www.mpif.org

June 23-26

Conference on Additive Manufacturing with Powder Metallurgy;
Phoenix, Ariz.; www.ampm2019.org

June 25-29

Thermprocess 2019; Disseldorf, Germany; www.thermprocess-online.com
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Hydrogen

uch of this hydrogen is used to create a hydrogen-
rich atmosphere in operations to treat materials and

products, such as bright annealing of stainless steel
and float glass production. Once this hydrogen is
used in the industrial process, it is usually then vented or flared.

Skyre has developed technology that allows manufacturers
to save money by recovering hydrogen used as an atmosphere.
The H2ZRENEW™ system (Fig. 1) uses an electrochemical
process that is derived from fuel-cell technology. Fuel cells have
traditionally been used by NASA and (more recently) Toyota,
Hyundai, Honda and Mercedes as a way to convert the chemical
energy contained in hydrogen into electrical energy.

The system uses a derivative of fuel cells to separate hydrogen
from a gas stream containing other constituents. A version of
this system has been under development with NASA funding
for large-scale separation of hydrogen and helium gas mixtures
used in space rocket-engine test operations.

H2RENEW (the system) enables heat treaters and metals
manufacturers to efficiently recycle hydrogen, thereby reducing
operating costs, site emissions and the carbon footprint
associated with traditional hydrogen production and delivery
(Fig. 2). The system can typically recover up to 75-85% of the
hydrogen from industrial waste streams in a cost-effective and
reliable manner. Since the cost savings of industrial gas recycling
depends on the value of the recovered gas in relation to the
energy consumption of the system, it is designed to minimize
electrical power requirements, resulting in maximum operating
savings for the hydrogen user.

Saving Typically Vented or Flared Hydrogen
Given the increasing cost and tight supply of delivered hydrogen
and the competitive economic climate, the economics of
hydrogen recycling can be very compelling.

Hydrogen cost is a substantial portion of operating expenses

Fig. 1. H2RENEW

in heat-treating processes, and it is often cited as the second
highest non-labor operating cost next to energy for processes
that use high-concentration (75-100%) hydrogen atmospheres.
Depending on how the hydrogen is produced and distributed
(e.g., liquid or gaseous) and the level of purity required, the
cost of delivered hydrogen is around $1.15 or greater per

100 cubic feet (CCF).

Hydrogen consumption rates vary from one industrial user to
the next and are process-dependent, ranging from hundreds of
CCEF per day up to 100,000 CCF per day. Skyre’s H2ZRENEW
has a rated output of 423 CCF per day of recycled hydrogen
gas, which is typical for certain heat-treating processes such as
stainless steel bright-annealing furnaces.

Assuming optimal system operating conditions of 24/7
operations and an 80% hydrogen-recovery rate from the
furnace, hydrogen recycling savings can provide a system
payback in less than two years, depending on factors such as the
cost of delivered hydrogen and electricity to the site. Multiple
systems can be deployed to address larger hydrogen quantities.

Electrochemical Hydrogen Recovery, Recycle
The electrochemical hydrogen recycling system developed by
Skyre is significantly different than the more-conventional
approach that utilizes mechanical compressors, a process
known as pressure-swing adsorption (PSA). PSA requires
expensive compression of the entire gas stream, including non-
hydrogen gases such as nitrogen, in order to process and purify
the hydrogen.

In the electrochemical hydrogen recovery system, a hydrogen
waste stream is fed to a “stack” of electrochemical cells.
An electrical potential is applied to the cell stack, causing
the splitting of hydrogen in the waste-gas stream into its
constituent parts — hydrogen atoms (the smallest element on the
periodic chart).
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The hydrogen atoms cross through a special membrane,
leaving larger gas molecules and other impurities behind. The
hydrogen atoms then re-combine on the hydrogen product side
of the membrane into pure hydrogen, which is returned to the
industrial process (Fig. 3). H2ZRENEW recycles pure hydrogen
back to the furnace or other process. The waste gas that is
filtered out is then vented.

This electrochemical approach and proprietary control
design allow the hydrogen recycling system to extract hydrogen
from industrial-process waste streams without impacting
the furnace’s atmosphere or internal pressure. As a result,
H2RENEW can be used with many types of furnaces that
operate at atmospheric or near-atmospheric pressures.

The system is integrated into the existing furnace exhaust
and hydrogen supply systems, thereby eliminating the potential
of upsetting the heat-treating process. The system is designed
for remote operation, monitoring and reporting of certain
specific maintenance activities, minimizing required interaction
by the end user in the operation of the device.

Skyre technology also inherently compresses the hydrogen
without the need of a mechanical compressor. Pressures as high
as hundreds of psi can be generated with little increase in the
power required. Skyre is developing a version of the system that
can compress to thousands of psi.
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Fig. 2. H2RENEW hydrogen recycling for heat treating
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Filtering Impurities
The system can handle a number of gaseous impurities

commonly found in heat-treating furnace gas exhaust. Gases

such as carbon dioxide, ammonia, nitrogen, sulfides, carbon

monoxide and water vapor are typical in waste streams of

annealing and brazing operations. Most of these gases are

generated from residual protective surface coatings (oils) or

reactions with secondary gases such as nitrogen.

The impurities are handled by a number of proprietary methods

within the system. The final gas cleanup and drying stages are

Table 1. H2ZRENEW specifications

Performance

SCFH 70°F, 1 atm 1760
Maximum H, recycling output ﬁ%?/j‘]yr 0°C, 1 bar 1g0

SLM, 70°F, 1 atm 830
Product H, purity % 99.99
Product water content ppm 1
Product dew point °C(F) -76 (-105)
Input gas pressure psig 0-1
Product hydrogen pressure psig 0-100
Peak H, yield % 95
Typical H, yield % 75-85
System availability % >90

maximum load

Power Supply

AC supply voltage VAC (3-phase) 480
Maximum current draw A 100
Nominal current draw @ A 90

Physical

Ambient temperature C Indoor rated

Relative humidity % 5to 100 Non-condensing
Altitude ft 0to 6,500

Heat rejection kW 60

Dimensions (inLxin WxinH) 74 x 48 x 94
Weight pounds 3600
System noise dBA @ 1 meter 84

Electrical Type (3-phase, GND) | 4-conductor 2 AWG
H, out connection Compression 1/2”

Furnace.waste inlet VNPT o

connection

H2RENEW waste outlet NPT 't

connection

N, supply NPT 3/8”

Tap water connection NPT 1/4”

Water drain connection NPT 1/4”

P
Electrochecal cell stack Remote monitoring data Ethernet
transmission
Fig. 3. Electrochemical cell operation Local communications Ethernet
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dependent on the customer’s process requirements. H2RENEW

is capable of delivering hydrogen at a purity of up to 99.99% il N e
or higher and in many cases with dew points well below -76°C D /:J J et
(-105°F), often exceeding the delivered hydrogen supply quality. — U ) JJ / ) ',: =

The typical operating characteristics of the system are romlhl/ufo
presented in Table 1.

L — ‘
Reduce Capital and Maintenance Costs g [ern o
H2RENEW systems will be commercially available for [ PR
purchase or under a leasing model in 2019. Under the leasing DBl
option, a monthly payment allows customers to pay for recycled F Lrnaces
hydrogen and includes system maintenance costs. The customer
pays for utilities (mainly electricity to operate the system) and I Ternps to 2200°F/1204°C
site preparation for installation. Due to low power consumption, 1 0.4-2.0 cu. . capacity
electricity costs are around $0.25/ CCF of hydrogen processed, Cusrch fank
or less than a quarter of the cost of delivered hydrogen gas from o
| Door hot sids always

an industrial gas company. Under the lease model, savings begin
immediately after the installation of the H2RENEW system. [=

aweay frorn oosrator

_I Lightweignt cerarmnic
For more information: Contact Trent Molter, Ph.D., President & fibsr Insulation
CEO, (tmolter@skyre-inc.com) or Nancy Selman, VP of Business
Development (nselman@skyre-inc.com); Skyre, Inc., 111 Roberts
Street, Suite J, East Hartford, CT 06108; tel: 860-652-9690;

e-mail: info@skyre-inc.com, web: www.skyre-inc.com.
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Regenerative thermal oxidizers (RTOs) are often treated as a mandatory
piece of the operation puzzle. With the right lining, however, they can

add crucial advantages to the manufacturing process.

ir pollution is a hot topic globally and shows no signs of

abating. According to EURACTIV, some 40 million

people in the 115 largest cities of the EU are exposed to

pollution exceeding World Health Organization (WHO)
air quality guideline values (for at least one pollutant). The result
is approximately 100,000 premature adult deaths each year.

Of course, one of the biggest contributors to air pollutants are
gas streams from industrial processes containing volatile organic
compounds (VOCs) and hazardous air pollutants (HAPs). Gas
streams are produced by processes requiring ventilation and are
commonly seen in paint booths, printing and paper mills.

To this end, RTOs have been a longstanding requirement of
industrial manufacturing. Designed to treat exhaust air, RTOs
use a bed of ceramic material to absorb heat from the exhaust gas.
The captured heat feeds back to the incoming process-gas stream
and preheats the pollutants in the exhaust air at temperatures
ranging from 815°C to 980°C (1500-1800°F). The preheating
process makes the combustion and destruction more efficient.

While performing an important (and, in fact, mandatory)
function of destroying air toxins and HAPs, RTOs are seldom
seen as a priority of manufacturing operations. They are viewed
as simply a means of complying with emission standards because
they do not inherently add value to manufacturing production.
Not running the RTO can be in breach of regulations and can
result in the risk of production being shut down entirely because
untreated emissions could result in severe health complications.

This is a short-sighted attitude. The correct commission
and use of RT'O units play an important part in minimizing
operating costs and lowering the fuel burden. A reliable RTO
has a long life span and requires exceptionally low maintenance,
which in turn provides tangible commercial benefits.

The crucial factor in achieving this is in the insulation lining
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on the walls inside of the oxidization tank of the RTO.

Pyro-Bloc® High-Temperature Insulation
Modules vs. Blanket-Based Modules

Ceramic-fiber modules are the most common insulation
material used in RTO units. These fibers prevent heat transfer,
resisting the passage of energy. In terms of gaining better fuel
economy, less heat loss and lowering the fuel burden, the greater
the density of the ceramic material module, the better.

From years of research, our Thermal Ceramics business has
developed Superwool® Pyro-Bloc® high-temperature insulation
modules. Pyro-Bloc modules are made from a unique monolithic
ceramic fiber, Pyro-Log™, and offer the greatest density
available on the market.

Where Value is Added
Adding value to the RTO can be done via two approaches. The
first is to enhance performance and ensure that heat loss is kept

to a minimum (Fig. 1).
350
300

250

Fig. 1. Thermography prior to installing Pyro-Bloc
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Fig. 2. Pyro-Bloc product

This is where Pyro-Bloc modules excel because each module has
less through-joints compared to blanket-based modules (Fig. 2).
Through-joints are gaps in the modules that allow heat from
the process environment to escape. Fewer joints means fewer
opportunities for heat loss and less fuel expense.

In turn, this means Pyro-Bloc module linings offer much
more stable operating conditions. RTOs must maintain stable
combustion temperatures within their unit. Fewer escape routes
for heat mean users can gain better control of the combustion
temperature, and the unit owner stays in compliance with
emission standards.

Another unique characteristic of Pyro-Bloc modules is the
ability to construct a “monolithic” cornerpiece.

Corners and similar transitions are among the highest-
risk areas of RTO units. The ceramic lining can suffer from
gravity and sagging. RTOs are also used in high gas-velocity
environments, and this velocity can cause erosion to the lining.

Pyro-Bloc modules guard against this because they are
the only module that will make the transition from vertical
to horizontal plane in one piece, which reduces gaps, fiber
degradation and ultimately heat loss.

A second way Pyro-Bloc modules enhance performance is in
the way that they can be compressed from all directions. This
gives a more uniform insulation lining and again fewer gaps and
openings for heat to escape.

Where Costs Can be Reduced

Additional value from RTOs can be realized through

cost reduction. Costs can be decreased by installation and
maintenance, as well as by extending the life span of the RTO
lining.

Pyro-Bloc modules deliver a better life span through their
monolithic edge-grain attribute in comparison to folded blanket
systems. This is especially the case when RTO units age when
they are more susceptible to erosion by high-velocity gases.

The untreated rating of Pyro-Bloc increases as the density
increases. On the 128 kg/m? (8 pcf) Pyro-Bloc density, the
untreated rating is 100 feet/sec. Once treated, the rating can
improve by up to 35%, increasing the velocity resistance up to
175 feet/sec. Pyro-Bloc fiber also has an agent that automatically

www. shol ehsanat . con

Fig. 3. Pyro-Bloc RTO lining

hardens the surface upon initial heat-up, minimizing erosion
even further. With less erosion, RT'O end users benefit from
having longer time periods between unit maintenance and the
associated product downtime.

For applications below 980°C (1800°F), which is the
majority of the RTO market, Pyro-Bloc modules also vastly
reduce labor installation costs. This is due to the fact that
horizontal “batten strips” are not required to install the
modules in the side walling since the modules are compressible
in all directions. Instead, Pyro-Bloc can be installed in a
parquet-style module orientation, which is ideal for the roof
and arch sections of the unit (Fig. 3).

Easily Customizable

It is necessary to modify and cut the insulation lining’s modules
to properly insulate the entire unit because all RTOs are
different in size and shape. It is inevitable that fabricators and
installation teams will encounter odd-geometry sections inside
the RTO.

Pyro-Bloc modules, due to their monolithic nature, provide
the greatest ease of modification to meet this requirement while
still maintaining their fiber structure. Compared to Pyro-Bloc
modules, high-density blanket-based modules come with more
installation challenges and require more time overall.

As the modules in high-density blankets are greatly
compressed, they can become unwieldy and harder to handle.
Pyro-Bloc, however, mitigates this problem with a specifically
designed lubricant in the module’s fibers. This lubricant greatly
eases compression, therefore reducing the amount of installation
time needed and overall labor costs.

Superwool Plus vs. Refractory Ceramic Fibers
For many years, refractory ceramic fibers (RCFs) have been the
lining of choice in the industry due to their ability to withstand
extremely high temperatures. Some RCFs have even shown they

can withstand temperatures up to 1650°C (4000°F).
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CUSTOMIZED EQUIPMENT

for out of this World Applications!

The Project: James Webb Space Telescope

The Challenge:

* Thermal cycling of
beryllium mirrors during
final machining

The Requirements:

*-185°C to +200°C

¢ Two mirrors per cycle

* 26 pt. load uniformity with
a ramp & soak deviation
limit of 4°C

* |nert atmosphere

 Multiple cycles without

handling
The Solution: 64” x 74” x 50” CryoTemper

= HBRQILQXHIRSURYLGHRXUBXVIRPHUV (PD [LP X P [SURFHVV AR [LELLNZLIK D)
FRPSIHIHIQHRIERPELQDIRQIXUQDFHIVHH]HUVDMQGIRDGHUV H[FHHGIQJIIKHL
PRUHILIRURXVGHPDQGV RIS O 6 [ITTIIY XNIQKRXVHBHVLIQDQG AR [LEHC

PDQXIDFIXULQJBDSDELLILHVSHIPUIBXVIR P [QIHIUDILRQZUK H [VILQJIMQHV (]

www.CryoSystems.com 915.351.8500
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CERAMICS & REFRACTORIES/
INSULATION

RCEF has been reviewed for its environmental, health and
safety (EHS) concerns in recent years. Results from a number of
studies showed that high doses of respirable fibers could cause
lung cancer and fibrosis. This has led to RCF being classified
as a category 1b carcinogen in Europe and being placed on the
“candidate list” as a substance of very high concern (SVHC)
under registration, evaluation, authorization and restriction of
chemicals (REACH).

Finding alternative solutions has been a high priority for
manufacturers of high-temperature insulation fiber around
the world. Under the EU Carcinogens Directive, substitutes to
RCEF should be used where technically possible. This is where
the Superwool® low biopersistent insulating fiber has been
leading the charge.

As well as being exonerated from any carcinogen classification
under Nota Q,, Superwool also offers 15-20% better thermal
efficiency versus RCF linings. This is because Superwool fiber
material has less shot content by weight percentage.

This means more fiber mass used in the insulation module
contributes to preventing heat loss. Ultimately, Superwool offers
less heat loss per equivalent lining thickness/density and less fuel
expense for the end user. [

For more information: Author Alex Powell is an applications
engineer and Tyler Ferguson is product manager at the Thermal
Ceramics business of Morgan Advanced Materials. Morgan
Advanced Materials has a global presence with over 10,000
employees across 50 countries serving specialist markets in the
energy, transport, healthcare, electronics, petrochemical and
industrial sectors. To find out more about Superwool® Plus, please
visit http://www.morganthermalceramics.com/RTOs.
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A 10-Step Process
for Energy Analysis

Michael Stowe — Advanced Energy; Raleigh, N.C.

This article will help us understand the energy used to transform
raw materials into finished products with a goal of enhancing

energy efficiency.

he industrial sector accounts for about 34% of total

U.S. energy consumption. This energy is consumed as

electricity, which is purchased or self-generated, and as

fossil fuels (e.g., natural gas, propane, fuel oils and coal).
Understanding these energy sources and their associated uses,
equipment, efficiencies, costs, availabilities and waste streams is
critical to developing a sustainable energy-efficiency program.

Every manufacturing (or heat treat) plant has raw materials

that come into the receiving dock and finished products that
are sent out from the shipping dock. Between the receiving and
shipping docks, transformation occurs. Transformation adds
value to the materials in a step-by-step process, and energy is
required. Evaluating the process transformation steps and ener-
gy inputs provides clues about where to look for energy savings.

Energy Efficiency and Intensity

Energy Efficiency

The total energy into a system is E; |, which is the amount that
appears on your utility bill. The total energy out of the system
is Eqgues
the product during the process. The difference between E; ;) and

which represents the useful energy that adds value to

E oyt is the loss.

Loss is wasted energy that is not useful to the process and
degrades efficiency. For sustainable energy efficiency, energy
losses must be identified, documented, tracked, corrected and
prevented from recurring. If the loss was zero, the system would
be 100% efficient, which does not occur in the real world.

A simple way to envision energy efficiency is to think about
water flowing through a pipe — the water represents the energy,
and the pipe is the process. E;, would be the water into the
system in gallons per minute (gpm), and a loss could be a leak in
the pipe that reduces the amount of water available to add value
to the product (Fig. 1).

Using the water-pipe example, we can calculate energy
efficiency: Ein is 100 gpm, and the loss due to leaks is 10 gpm.
Thus, Eqgyt is 90 gpm, and the energy efficiency of the system is
90% (Eout/Ein)-

While water leaking from a pipe is a useful visualization, a
process heated by natural gas is more realistic. In this example,
E;,, is 1,000,000 BT U/hour of natural gas, and the fuel
combustion loss is 100,000 BT U/hour, stack loss is 250,000
BTU/hour, stored heat loss is 75,000 BT U/hour, furnace wall
loss is 50,000 BT U/hour, opening loss is 25,000 BT U/hour and
conveyor loss is 20,000 BT U/hour — for a total loss of 520,000
BTU/hour. E, is the difference between E; |, and the total loss,
which is 480,000 BT U/hour, making the energy efficiency of the
system 48%. Over half of the original natural gas energy input is
lost and not providing useful value-added work in the process.

Energy Intensity

The energy intensity of a manufacturing process is the amount
of energy that is required to produce one logical unit of product
(e.g., kWh/ton metal melted at a foundry, MMBTU/bbl of oil
refined at a refinery, MMBTU/pound of polymer produced at a
chemical plant). Energy intensity provides an order-of-magnitude
estimate of the significance of energy in the production process,
and it varies widely from industry to industry.

Fig. 1. Energy efficiency is analogous to water
flowing through a pipe, where water is the energy
and the pipe is the process. Any leaks in the pipe
are losses that degrade energy efficiency.
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The 10 Steps for Process Energy Analysis

anufacturing processes and the transformation steps that involve heating, 1. Identify the raw materials
M tempering, annealing, drying, curing and others are ripe with potential for 2. Identify the final products

energy savings. Understanding these processes and their associated equipment, 3. Tour the plant
technologies and support systems is key to finding energy-efficient solutions. 4. Develop the process block diagram

This article discusses energy efficiency, energy intensity and transformation, and it 5. Identify energy inputs

presents a 10-step method for conducting an industrial process energy analysis. The 6. ldentify energy wastes
technique focuses on a process block diagram that shows energy inputs, energy wastes, 7. ldentify energy-recovery possibilities
energy recovery and possible energy improvements. Understanding the type and magnitude 8. Identify energy-efficiency opportunities
of the energy inputs helps to prioritize projects for energy improvements and can uncover new 9. Identify new technology opportunities
technology application opportunities. 10. Implement solutions

Transformation
Each step of the transformation process should add value
with minimal waste. Every step requires some type and
amount of energy to carry out the transformation. Certain
steps require a large amount of energy, while others require
very little. Outlining each step and the required energy
inputs is useful for planning and prioritizing energy projects.
To understand transformation, consider the process that
produces a vase from a lump of clay. Figure 2 depicts a step
in the process with energy inputs from manual human labor
and possibly an electric motor to turn the wheel. This step
adds value by transforming the clay into a useful shape.
Table 1 presents the full details of this transformation. The
steps that require a kiln are the obvious big energy users and
would be logical candidates to evaluate for energy savings.
The same approach of evaluating each transformation
step can be applied to complex manufacturing systems.
A process block diagram is useful for outlining the
transformation steps in a process. Consider the process to
manufacture formaldehyde (Fig. 3), which will be referred

to throughout the remainder of the article.

The 10 Steps

Step 1. Identify the Raw Materials

Some industrial processes have one main raw material,
while others have dozens or even hundreds. Raw materials
can come into the process at many places along the
transformation journey. To determine the type and amount
of energy required in the system, first consider these
aspects of the raw materials:

* Type of material (e.g., metal, chemical, mineral,

textile, vegetable, finished goods)

* Physical state (e.g., solid, liquid, gas, subassembly)

* Delivery method (e.g., tanker ship, tanker truck,

common carrier, railcar)

* Delivery storage (e.g., dry bulk, tank farm, warehouse,

sacks, pallets, cardboard boxes)

Defining the raw materials and their details is an initial
step in creating a process block diagram. We will follow
these materials on their journey to their final destination
while evaluating the energy use at each point along the way.
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Step 2. Identify the Final Products

The final product is the destination of the transformation journey.
Manufacturing plants are in the business of making money, so
raw materials are brought in, transformed into something useful
and then sold for a profit. The plant adds value, hopefully very
efficiently, to the raw materials and produces a final product of a

designated design and quality.

Step 3. Tour the Plant
There are many possible ways to get from Point A (raw materials) to
Point B (final product). Touring the manufacturing site with process

operators and maintenance personnel as guides is essential to defining

Fig. 2. Modeling produces a useful shape from a raw lump of clay but
requires energy inputs from human labor and an electric motor.

Table 1. The process steps to transform a lump of clay into a
finished vase

Process Step Energy Input Value Added

Storage warehouse, utilities,
e.g. lights, heating/cooling, | None
ventilation

Storing the clay

Modeling the clay vase Human labor, electric motor | Create a useful shape

Firing the clay vase in a kiln | Electric resistance heat Strength, durability

Painting a glaze on the vase | Human labor Aesthetics

Aesthetics, protective
coating

Refiring the glazed vase

X ) Electric resistance heat
in akiln

Storage, warehouse,
utilities, e.g. lights, heating/ | None
cooling, ventilation

Storing the finished clay
vase
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Fig. 3. Example process block diagram
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the transformation steps and developing the process block diagram. The walk-through
should ideally be conducted chronologically, from raw materials to finished products.

When you tour the plant, bring a blank process block-diagram template that indicates
the raw-material starting point and final product end point and has empty boxes in between
to take notes. The tour may last anywhere from a couple of hours to a couple of days,

depending on the size and complexity of the plant. Ask your tour guides questions and get
3

The Obvious Choice Around the World

Don't take our word for it, read what one of our customers has to say...

v

September 23, 2008
Attn: Mike Kasprzyk

We want you to know that we are very pleased with the quality
burner tubes that your company has provided us. As you know
we have been using your Inex composite radiant tubes since 1997
with great success.

The life of the alloy tubes was typically only 18 to 30 months.
We have a total of 98 straight Inex tubes in service and many
of those are 7 to 11 years old. With the ability of being able to
transfer more Btu’s per sq. inch than alloy, we are able to heat
loads faster and increase the throughput of our furnaces. The
burner tubes have also reduced Natural gas consumption to our
furnaces by the increased heat transfer.

We sincerely appreciate your responsiveness and the way you
conduct business. We have recommended your company to others
because of our satisfaction with your products and service. We
look forward to doing business with you for years to come.

Sincerely,
Chris Zubroski

Operations Manager

LDIULLVILIULD OQLEEL LI'taullly v,

TEN YEARS AGO

Chris Zubroski then operations manager and now owner
of Donohoo Steel Treating wrote the letter above to INEX.
Guess what?

I "
H||| H||| l"' |||||||||||||||I|
9229 Olean Road
Holland, NY 14080
Phone: 716-537-2270
Fax: 716-537-3218
inex@buffnet.net
INEXinc.net

Now TEN YEARS LATER nearly all of those tubes are still
in service. TWENTY YEARS and still providing outstanding
performance and savings.
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their contact information for follow-up
requests. Record or photograph nameplate
data for large pieces of equipment that you
know consume a lot of energy.

Step 4. Develop the Process Block Diagram
You have done your homework and
completed a detailed tour of the
manufacturing site. Now you are ready
to flesh out the process block diagram.
Use your notes, conversations, utility
data and possibly some online research
to document the transformation steps in
the process. The product of your work
should look something like Figure 3,
which shows the basic steps necessary

to transform methanol and air into
formaldehyde. Next, evaluate each block
to identify the energy components,
including energy inputs, energy wastes,
energy-recovery possibilities, energy-
efficiency opportunities and new
technology opportunities (steps 5-9).

Step 5. Identify Energy Inputs
Each step of the process block diagram
must be reviewed to identify the primary
energy inputs required to perform the
transformation. Energy inputs may be
direct energy (e.g., electricity, natural
gas, propane and fuel oil) or derived
energy (e.g., compressed air, steam and
chilled water). Repeating this analysis
for every step helps to produce an overall
qualitative energy-usage model.
Completing an energy-input analysis
for each block in the diagram creates
an overall picture of the process-energy
consumption. If available, information
to help quantify the energy input is
valuable, including motor horsepower,
actual metered cubic feet of natural gas,
electric process sub-metering, etc.

Step 6. Identify Energy Wastes

Energy is wasted to some degree in every
step of the manufacturing process. Major
wastes should be identified when you

are analyzing the process block diagram.
Identifying process waste streams is the
first step to minimizing them, recovering
valuable energy from them and reducing
their environmental impact.
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Step 7. Identify Energy-Recovery
Possibilities

The energy waste streams should be
examined for their energy-recovery
potential. Observations of the waste
streams in Figure 3 might include:

¢ The waste tail gas from the
scrubbers is already being used to
generate site steam, which is good.

* In the tail-gas boiler, hot stack flue
gas could be used to preheat tail-gas
boiler combustion air and tail-gas
boiler feedwater.

* In the tail-gas boiler, hot blowdown
could be used to preheat tail-gas
boiler makeup water.

* There may be an economical way
to extract valuable methanol or
formaldehyde from the scrubber

wastewater.

Step 8. Identify Energy-Efficiency
Opportunities

Each block in the process block diagram
should be evaluated for energy-efficiency
opportunities. Depending on the energy
input for the process operation, a variety of
options may be available to reduce energy
consumption. The motors, compressed
air, chilled-water supply and boiler/steam
supply in Figure 3 have the potential for

energy-efficiency improvements.

Step 9. Identify New Technology

Opportunities

Implementing new or existing process

technologies can provide energy savings

in addition to those identified in step 8.

A goal is to reduce energy intensity, and a

different technology may lower the energy

required to transform one logical unit of

product. Look for opportunities to improve

process equipment with new technology.
In Figure 3, for example, the

wastewater from the scrubbers could

be handled differently. In the current

process, the wastewater is drained away

to an on-site wastewater-treatment plant.

Membrane filters or reverse-osmosis

systems could clean the wastewater

and extract valuable methanol or

formaldehyde from the stream. The

energy and financials would need to be
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evaluated to see if the idea is feasible, but this type of new-technology investigation can
frequently provide energy-efficiency and energy-intensity solutions.

Step 10. Implement Solutions
After you perform the process energy analysis and develop the process block diagram,
the next and most important step is to implement some of the energy-saving solutions

Global
Sales &
Service

Single-Source Installation Packages, Inductor Design, Repair & Rebuild, Development

Quiality Monitoring Systems, System Reliability Services, Preventive Maintenance

Ajax TOCCO is your complete source for induction
heat treating systems, power supplies & installation

Global Service, Support & Manufacturing

= Scanners

= Single Shot

= Lift & Rotate

= Tooth by Tooth
= Power Supplies

= Coil Repair
= Parts & Service

= |Installation &
Construction

World Headquarters
1745 Overland Avenue
Warren, Ohio USA 44483
+1-330-372-8511
+1-330-372-8608 Fax
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I

24 / 7 Customer Service: 800-547-1527
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are made in the U.S.A.
Wlth a focus on pI‘OViding you have identified. Savings will not be realized until the results
. . . are actually applied.
the hlgheSt quahty heatlng elements Your analysis will produce a detailed set of opportunities
and service to the glObal market. for energy improvements. Compile the results in a table or

spreadsheet so they can be evaluated, prioritized, budgeted
and tracked for implementation. Then repeat the approach
periodically for continual improvement.

Closing Thoughts
Pursuing energy improvements often produces benefits in
other areas as well. These non-energy benefits may include
greater plant productivity, higher product quality, fewer process
bottlenecks, improved worker safety, more available floor space
and lower emissions and waste-stream volumes.

When exploring new technologies, a combination may
produce the best energy-saving results. Depending on the

process, there may be numerous technology opportunities
available. Any idea must be subjected to rigorous energy

IR -- Over 50 years of service and reliability
| Squared R Element Co., Inc.
Akron, NY Phone: (716)542-5511
Fax: (716)542-2100 For more information: Contact Michael L. Stowe, PE, CEM, PEM,
is a senior energy engineer with Advanced Energy in Raleigh, NC;
tel: 919-857-9043; e-mail: mstowe@advancedenergy.org; web:
www.advancedenergy.org

and financial analyses to prove its feasibility prior to

implementation. =]

1 Email: sales@isquaredrelement.com
www.isquaredrelement.com

Praxair can help improve your manufacturing process.

Praxair has over 100 years in the use of industrial gases.
We offer a full range of industrial gases and services for
heat treating and combustion applications including:

m Heat treating atmosphere gases

® Purging and inerting process gases

= Award winning oxy-fuel combustion applications

= Gas quenching

= Thermal spray coating services

® Furnace audits and process evaluations

m Integrated gas supply capability

= On-site evaluation, design, testing, and installation
» Start-up and process support

For more information on how we can help :
your business, call 1-800-PRAXAIR or visit Making our planet more productive

www.praxair.com/heattreating.
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Benjamin Sarkoezy — GES Europe GmbH; Gelnhausen, GERMANY

Itis widely known that graphite is used in the automobile and steel industries. Besides
the classical markets, there are new and ever-growing markets, such as lithium-ion
batteries, being driven by the megatrends of digitalization and the Internet

of Things. Of global graphite production, 70% is being accumulated by China.®

or meeting its own population‘s huge demand, China

is already trying to keep the graphite inside of its own

borders by applying export duties. Not least, these

measures caused the increase of graphite prices, which
oscillated $500-600 around the turn of the millenium. Reaching
their peak in 2012 at roughly $3,000 per metric ton (mt), the
prices quickly plummeted under the level of $2,000.

After the market cool-down, however, massive turbulences
erupted in spring 2017 (Fig. 1). Panic purchases by steelworks
managers, unreliability of many partners and general upheaval
were the consequences. The result was an unprecedented high in
graphite electrode prices rising from $2,000/mt to over $10,000/
mt by February 2018.

But what caused this turbulence? We found a total of four
main factors.

1. The decrease of available raw materials for graphite

2. An increase in demand for steel

3. The Chinese government introduced bold restrictions and

shut down several electrode plants.

4. Partners involved acted unpredictably, and contracts were

broken by some producers and traders.

As a result of all these factors, chaotic market situations
emerged, which complicated the situation further. The common
denominator? The biggest graphite producer — China!

The Well-Known Game of Supply and Demand
After the previous year's weak markets, the demand for
graphite electrodes skyrocketed in 2017 due to steel demand.
Unfortunately, the steel industry, which was driving the
recovering global economy, faced empty warehouses because
producers quickly sold most of their stock at relatively low price
levels after they began to rebound.
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Governance and Contracting Parties

Just as in the West, China is increasingly interested in
environmental protection. The former workbench of the world
wants to get rid of its dusty image and face a clean future. In
order to solve this tremendous task, the government tightened
environmental regulations to a strangling degree. This caused
many graphite electrode producers to halt their production until
inspections by the government, shrinking the total output in
spring 2017 to almost zero.

Facing this supply bottleneck, end users paid double or triple
the regular prices for graphite electrodes, causing further price
increases. The Chinese suppliers noticed that willingness,
disregarded contracts and sold in favor of the highest bid.
Consequences were not to be feared, since the contracting
parties were too far abroad. On the other hand, Western
contractors also disregarded contracts in the hope for better

conditions, causing further insecurity.

Why do graphite electrode prices still remain high?
Why have prices not come back to a level of $2,000 as in 2016
and before? Will they ever drop to this level again? We do not

think so. And we have found mainly three reasons to support
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Fig. 1. Price trend for graphite electrodes in the European market
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our claim. What follows is our attempt to explain those reasons
mostly from an inside-China perspective because China is both
the biggest producer of graphite electrodes as well as a fast-
growing user. The relevant time period is April 2018-March
2019.

Reason 1: Global Market Demand Remains High

Due to new environmental regulations introduced in China,
most of the heavily polluting basic oxygen furnaces (BOF)

have been forced to shut down. Most of the induction furnaces
were replaced by electric-arc furnaces (EAF), which consume
graphite electrodes to melt steel scrap.! In China, 353,600 mt of
graphite electrodes have been consumed, which marks a 3.06%
increase compared to 2016.

The demand for Chinese graphite electrodes worldwide
increased even more sharply than the domestic consumption.
The steel industry is increasingly relying on EAF technology
worldwide and demands for made-in-China electrodes.”! In
2017, the total output of Chinese electrodes was 590,900 mt,
from which 237,300 mt were exported to overseas markets, an
increase of 47.39% compared to 2016.™

Reason 2: Limited Stock Inventory
Compared to 2016 and before, stock inventory levels are still
low, with batch productions mainly happening after orders
are placed — make-to-order (MTO) instead of make-to-stock
(MTS). Some sizes still need to be ordered many months in
advance. The manufacturing time of most electrode grades takes
at least 65 days, and the highest grade (UHP electrode grade)
takes 90 days to produce.

Most of the manufacturers stopped production at the end
0f 2016 due to the depression of the electrode market. When
the demand suddenly increased in spring 2017, manufacturers
without strong capital backing and production resources
had difficulties restarting their production. Therefore, stock
inventories could not level off, and they remained insufficient to
match market demand.

Reason 3: Overcapacities of Electrode Producers
While market supply and demand are reaching a balance,
producers’ capacities have yet to be fully realized due to the still-
high raw-material prices and scarcity of production resources.
The current capacity utilization of Chinese producers is
approximately 60%. In particular, smaller manufacturers with
lower market capitalization are struggling. In 2017, raw-material
costs and production costs made up 83.65% of total costs for
graphite giant Fangda. In the prior business year, the raw-
material cost position had increased 15%.M
Additional capacity limitations are set by the manufacturers’
make-or-buy decisions, and most manufacturers choose
to outsource graphitization and machining. Only a few

www. shol ehsanat . con

manufacturers actually invest to integrate both stages.
Graphitization of electrodes constitutes a long process cycle
requiring vast experience. Machining is a key process that
influences the overall quality of the electrodes and also requires
high technical standards.

Several factories specializing solely on graphitization/
machining processes are in high demand. As a reaction to
sudden market price increases of electrodes, these outsourcing
factories may also raise their processing fees. They often
do this disproportionately since the run for electrode
graphitization is so great they can practically choose their
customers. Those are often the electrode producers with the
highest willingness to pay.

Will new electrode manufacturers bring relief?
The year 2019 will bring about major changes in the global
market for graphite electrodes. New entries are happening right
now. The newcomers see their opportunities in a still-lucrative
market with high average returns on their investments. New
investments in 2017 will free up the capacities for an additional
524,000 mt of electrodes that might start operations by the
middle of 2019.2
According to a recent OECD report (2018) and a GF
Securities analysis (2018), steel production capacity increases
taking the EAF route are projected as follows:
* The increase of world output capacity without China
amounted to 37 mmt in 2017 and is projected to be 88 mmt
in 2018/2019.
* China planned to increase its capacity for steel by 31 mmt
in 2017.
* In 2020, the whole world demand for graphite electrodes
will be 1.3 mmt.

If we assume an average electrode consumption rate of
between 1.0 kg and 2.0 kg for each ton of steel output, then the
additional electrode consumption needed for 2018 and 2019 will
be somewhere from 119,000 mt to 238,000 mt.

Let us compare these overestimated demand figures

IndustrialHeating.com ™1 APRIL2019 37
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OVENS & FURNACES

e Temps up to 700°F

Batch Ovens

Curing Ovens

Cabinet Ovens

Drum & Tote
Warming Ovens

Temps up to 2400°F

Car bottom furnace

e Box furnaces
¢ Die preheaters
¢ Mega Block lining
system
i RIFCO
e Air preheaters Industrial Furnaces

benkoproducts.com (440) 934-2180
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with the projected capacity increases of Chinese electrode
manufacturers alone. This was predicted to amount to
524,000 mt, and we can see that supply will be exceeding
demand by far. We write “overestimated” because we compare
the increase in steel production capacity but not the actual

increase in steel production.

Summary

Electrode prices between April 2018 and late 2018 were still
high because of constantly rising global demand, scarce stocks
and overcapacities at electrode manufacturers.

On the other hand, GES forecasts a dramatic increase in
the number of manufacturers for 2019. As a result, the supply
of graphite electrodes will far exceed demand. Whether or not
prices will fall back to a level of $2,000/mt will be determined.
After all, the factories have to be put into operation and
also deliver high-enough-quality products. GES Group will
therefore be very intensively involved in the analysis of new
producers and their products as well as the impacts on both
quality and prices.

Supplementary note

After submission of this article in late 2018, predictions by GES
have proven to be correct. Since the beginning of December
2018, prices for graphite electrodes have dropped significantly
by about $3,000-4,000/mt and have stabilized at a level of
$4,000-6,000/mt, depending on the grade and size. [=]

For more information: Contact Benjamin Sarkoezy, GES Europe
GmbH, In den Augérten 11, 63571 Gelnhausen, GERMANY; tel:
+49 (0) 6051 9671610; e-mail: benjamin.sarkoezy@geseurope.eu;
web: www.geseurope.de.

Sources available online
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Alphabetized Company Listings

elcome to Industrial Heating's 2019 Aftermarket
Services Directory - a comprehensive look at
post-sale parts and services. Browse through
pages 44-52 to find companies that offer the

aftermarket assistance you need to get your equipment up

and running properly. Then cross-reference those companies

to this alphabetical listing to find contact information.

View the fully searchable directory online at

www.industrialheating.com/aftermarket

J

A

ABBOTT
FURNACE
& Abbott Furnace Co.
St. Marys, PA; (814) 781-6355
www.abbottfurnace.com

Abell Combustion Inc.
Kimberton, PA; (610) 827-9137
www.abellcombustion.com

Accurate Sensors Technologies,
3T True Temperature Technologies
Misgav ISRAEL; 972-4-9990025
www.accuratesensors.com

Ace Industrial Mfg.
Temecula, CA; (951) 302-2212
www.aceindustrialmanufacturing.com

A

Across International LLC
Livingston, NJ
www.acrossinternational.com

(888) 988-0899 Fax: (888) 988-1899
SEE OUR AD ON PAGE 9

Advanced Heat Treat Corp.
Cullman, AL; (256) 739-2775
www.ahtcorp.com

Advanced Heat Treat Corp. (Burton)
Waterloo, IA; (319) 232-0745
www.ahtcorp.com

Advanced Heat Treat Corp. (MidPort)
Waterloo, IA; (319) 232-5221
www.ahtcorp.com

Advanced Heat Treat Corp.
Monroe, MI; (734) 243-0063
www.ahtcorp.com

Advanced Vacuum Co. Inc. (ADVACO)
Westminster, MD; (800) 272-2525
www.advaco.com

AEROSPACE TESTING & PYROMETRY
Aerospace Testing and Pyrometry
Bethlehem, PA
www.atp-cal.com
(844) 828-7225; (908) 217-8722
SEE OUR AD ON PAGE 54

aichelin group

~~HOlcrROFE
industrial furnace solutions
AFC-Holcroft
Wixom, MI; (248) 624-8191
www.afc-holcroft.com

Agilent Technologies, Vacuum
Products

Lexington, MA; (800) 882-7426
www.agilent.com/chem/vacuum

AIR 1.
i AR v

Air Products and Chemicals Inc.
Allentown, PA
www.airproducts.com/mp
(800) 654-4567; (610) 706-4730
Fax: (800) 272-4449; (610) 706-6390
SEE OUR AD ON PAGE 18

AirPro Fan & Blower Co.
Rhinelander, WI; (715) 365-3267
www.airprofan.com

Ajax-Tocco De Mexico S.A. DE C.V.
El Marqués, Querétaro. C.P. MEXICO
011-52-442-221-5415
www.ajaxtocco.com.mx

Ajax TOCCO England
Birmingham UNITED KINGDOM
44121 322 8000
www.ajaxtocco.co.uk

View expanded listings online at www.industrialheating.com/aftermarket

Ajax TOCCO Magnethermic Corp.
Albertville, AL; (256) 279-1200
www.ajaxtocco.com

Ajax TOCCO Magnethermic Corp.
Madison Heights, MI; (248) 399-8601
www.ajaxtocco.com

Ajax TOCCO Magnethermic Corp.
North Canton, OH; (330) 818-8080
www.ajaxtocco.com

&jax Foeco-
== F

Ajax TOCCO Magnethermic Corp.
Warren, OH
www.ajaxtocco.com
(330) 372-8622; (800) 547-1527
Fax: (330) 372-8623
SEE OUR AD ON PAGE 33

Ajax TOCCO Magnethermic Corp.
Longview, TX; (903) 297-2526
www.ajaxtocco.com

Ajax TOCCO Magnethermic
Canada Ltd.

Ajax, ON CANADA; (905) 683-4980
www.ajaxtocco.com

Ajax TOCCO Magnethermic
(Shanghai) Co. LTD

Nanhui Indl. Zone

Shanghai CHINA
86-21-68009546
www.ajaxtocco.com

Ajax TOCCO Magnethermic
Tokyo JAPAN; 81-3-3647-7661
www.ajaxtocco.com

Albertus Energy Inc.
Malvern, PA; (610) 644-4048 x124
www.albertusenergy.com

ALD Vacuum Technologies NA Inc.
Wixom, MI; (248) 956-7610
www.aldvac.com

Alhern-Martin Industrial Furnace Co.
Troy, MI; (248) 689-6363
www.alhern-martin.com

Alloy Engineering Co.
Berea, OH; (440) 243-6800
www.alloyengineering.com

Alistates Refractory Contractors LLC
Waterville, OH; (419) 878-4691
www.allstatesrefractory.com

IndustrialHeating.com

Alpha 1 Induction Service Center,
Inductotherm Group

Columbus, OH; (800) 991-2599
www.alphatinduction.com

American Isostatic Presses Inc.
Columbus, OH; (800) 375-7108
www.aiphip.com

ANDRITZ METALS Inc.
Canonsburg, PA; (724) 746-2300
www.andritz.com

N‘ APPLIED TEST

5 SYSTEMS
THE MARK OF RELIABILITY

Applied Test Systems

Butler, PA

www.atspa.com

(724) 283-1212 Fax: (724) 283-6570

SEE OUR AD ON PAGE 28

Baker Furnace
Brea, CA; (714) 223-7262
www.bakerfurnace.com

Birk Manufacturing Inc.
East Lyme, CT; (860) 739-4170
www.hirkmfg.com

BLASDEL

Enterprises
Blasdel Enterprises Inc.
Greenshurg, IN; (812) 663-3213
www.blasdel.net

CAN-ENG Furnaces International Ltd.
Niagara Falls, NY; (905) 356-1327
WWW.can-eng.com

Case Tool Inc.
Livonia, MI; (734) 261-2227
www.casetoolinc.com

Cashvac Inc., Vacuum Pumps
Woodstock, IL; (815) 337-7400
www.cashvac.com

Casso-Solar Technologies LLC
Nanuet, NY; (845) 354-2010
www.cassosolartechnologies.com

Castalloy Inc.
Waukesha, WI; (262) 547-0070
www.castalloycorp.com

Catalytic Products International Inc.
Lake Zurich, IL; (847) 438-0334
www.cpilink.co

APRIL2013 39
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Du-Co Ceramics Co. Eurotherm by Schneider Electric
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Vacuum Industries @

Centorr Vacuum Industries
Nashua, NH

www.centorr.com

(603) 595-7233; (800) 962-8631
Fax: (603) 595-9220

SEE OUR AD ON PAGE 43

CerCo Inc., Diamonite
Shreve, OH; (330) 567-2145
WWW.CErcocorp.com

CM Furnaces Inc.
Bloomfield, NJ; (973) 338-6500
www.cmfurnaces.com

CMI Industry Americas Inc.
Salem, OH; (330) 332-4661
Www.cmigroupe.com

Conrad Kacsik Instrument
Systems Inc.

Solon, OH; (440) 836-0103
www.kacsik.com

Control Concepts Inc.
Chanhassen, MN; (952) 474-6200
WWW.CCipower.com

Convectronics Inc.
Haverhill, MA; (978) 374-7714
www.convectronics.com

Cumberland Vacuum Products Inc.
Vineland, NJ; (856) 691-9155
www.cumberlandvacuum.com

Custom Electric Manufacturing LLC
Wixom, MI; (248) 305-7700
www.custom-electric.com

Dalton Electric Heating Co. Inc.
Ipswich, MA; (978) 356-9844
www.daltonelectric.com

DANTE Solutions Inc.
Cleveland, OH; (440) 234-8477
www.dante-solutions.com

DATAPAQ/Fluke Process Instruments,
Fluke Corp.

Everett, WA; (425) 446-6780
www.flukeprocessinstruments.com

Delta Cooling Towers
Roxbury Township, NJ
(973) 586-2201

www.deltacooling.com

Dry
Coolers

KEEPIN' IT COOL SINCE 1985

Dry Coolers Inc.
Oxford, MI; (800) 525-8173
www.drycoolers.com
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Saxonburg, PA; (724) 352-1511
www.du-co.com

THE § DUFFY COMPANY
Y
" 4
The Duffy Co.
Palatine, IL; www.duffycompany.com
(847) 202-0000 Fax: (847) 202-0004
SEE OUR AD ON PAGE 55

Durex Industries
Cary, IL; (847) 639-5600
www.durexindustries.com

East Coast Induction Inc.
Brockton, MA; (508) 587-2800
www.eastcoastind.com

EBNER

Ebner Furnaces Inc.
Wadsworth, OH; (330) 335-1600
www.ebner.cc

ECM-USA Inc.
Pleasant Prairie, WI; (262) 605-4810
WWW.ecm-usa.com

Edwards Vacuum
Sanborn, NY; (800) 848-9800
www.edwardsvacuum.com/service

EFD Induction Inc.
Madison Heights, MI; (248) 658-0700
www.efd-induction.com

eldec LLC, a member of the
EMAG Group

Auburn Hills, MI; (248) 364-4750
www.inductionheatingexperts.com

ELECTROHEAT LLC
Hartford, WI; (800) 925-8565
www.eheatllc.com

Electronic Development Labs
Inc. (EDL)

Danville, VA; (800) 342-5335
www.edl-inc.com

Elnik Systems LLC
Cedar Grove, NJ; (973) 239-6066
www.elnik.com

Epcon Industrial Systems LP
The Woodlands, TX; (936) 273-3300
www.epconip.com

E.R. Advanced Ceramics Inc.,

US Refractories

East Palestine, OH; (330) 426-9433
www.usrefractories.com

ETS Schaefer LLC
Macedonia, OH; (330) 468-6600
www.etsschaefer.com

IndustrialHeating.com

Ashburn, VA
(703) 724-7300
www.eurotherm.com

Fireye Inc.
Derry, NH; (603) 432-4100
www.fireye.com

Fives North American
Combustion Inc.

Cleveland, OH

(216) 271-6000
combustion.fivesgroup.com

Fuel Applications Ltd.
Hamilton, ON CANADA

(905) 525-9700
www.fuelapplications.ca

F

¢

FURNACARE

Furnacare Inc.

Vacuum Furnace (New & Used) &

Full Technical Service of

all Vacuum Furnaces
Spartanburg, SC; (864) 599-9955
www.furna.care

Furnace Rebuilders Inc.
Denver, NC

(704) 483-4025
www.furnacerebuilders.com

G-M Enterprises

Corona, CA
www.gmenterprises.com
(951) 340-4646

Fax: (951) 340-9090

SEE OUR AD ON BACK COVER

Grieve Corp.

Round Lake, IL
Www.grievecorp.com

(847) 546-8225 Fax: (847) 546-9210
SEE OUR AD ON PAGE 25

22 HW| farbisontater
HarbisonWalker International

Moon Township, PA

www.thinkhwi.com

(412) 375-6600; (800) 492-8349

SEE OUR AD ON PAGE 7

Harper International
Buffalo, NY; (716) 276-9900
www.harperintl.com

Harrop Industries Inc.
Columbus, OH; (614) 231-3621
www.harropusa.com

H.C. Starck Inc., Fabricated Products
Newton, MA; (617) 630-5800
www.hcstarck.com

Heat Treat Central
Wixom, MI; (734) 927-1692
www.heattreatcentral.com

Heat Treat Equipment Co.
Canton, MI; (734) 331-3939
www.heattreatequip.com

Hi-Tech Furnace Systems Inc.
Shelby Twp., MI; (586) 566-0600
www.hi-techfurnace.com

Hi-Temp Products Corp.
Danbury, CT; (800) 822-4335
www.hitempproducts.com

Honeywell Combustion Safety
Brook Park, OH; (216) 749-2992
www.combustionsafety.com

Gasbarre Thermal Processing
Systems

Plymouth, MI
www.gasharre.cum

(734) 656-2000

Fax: (734) 656-2009

SEE OUR AD ON PAGE 20

& Honeywell Thermal Solutions
Combustion Safety, Combustion
Service, Eclipse, Exothermics,
Hauck, Kromschrdder, and Maxon

Houston, TX; (765) 284-3304

www.honeywellprocess.com/hts

GeoCorp Inc.
Huron, OH; (419) 433-1101
WWww.geocorpinc.com

Giltron Inc.

North Dighton, MA
(508) 359-4310
www.giltron.com

Hotface Mechanics Inc.
Lincolnton, NC; (704) 497-5191
www.hotfacemechanics.com

Hydro-Thermal Corp.
Waukesha, WI; (262) 548-8900
www.hydro-thermal.com

HydroThrift Corp.
Massillon, OH; (330) 837-5141
www.hydrothrift.com



Downl oaded from SSECO dat abase i n:

, ., Siicon Carbide &
Molybdenum Disilicide
Heating Elements

| Squared R Element Co. Inc.
Akron, NY
www.isquaredrelement.com

(716) 542-5511 Fax: (716) 542-2100
SEE OUR AD ON PAGE 34

Induction Heating Consultations
Grosse Pointe Woods, MI

(313) 432-1602

Frank Wilson

Induction Professionals
Youngstown, OH; (330) 779-3456
www.inductionprofessionals.com

Induction Resources
Canton, MI; (734) 776-1026

Induction Tooling Inc.
North Royalton, OH; (440) 237-0711
www.inductiontooling.com

Inductoheat Inc.,

an Inductotherm Group Co.

Madison Heights, MI; (248) 585-9393
www.inductoheat.com

Industrial Furnace Interiors

Inc. (IFI Inc.)

Sterling Heights, MI; (586) 977-9600
www.ifi-inc.com

Industrial Gas Engineering
Westmont, IL; (630) 968-4440
www.igefans.com

Dean Keal, V.P./G.M.

Industronics Service Co.
South Windsor, CT; (860) 289-1551
www.industronics.com

T
I “ i |
|” ‘ e gl
INEX Inc.

il
Holland, NY
www.inexinc.net
(716) 537-2270 Fax: (716) 537-3218
SEE OUR AD ON PAGE 32

INFICON
East Syracuse, NY; (315) 434-1100
www.inficon.com

Integral Power Technologies LLC
Mentor, OH; (440) 701-6022
www.integralpowertechnologies.com

International Thermal Systems LLC,
Customer Support Services
Milwaukee, WI; (414) 672-7700
www.internationalthermalsystems.com

sen

Ipsen, Ipsen Customer Service (ICS)
Cherry Valley, IL
www.ipsenusa.com/ics

(844) 464-7736

(815) 332-4941

SEE OUR AD ON PAGE 3

www. shol ehsanat . con

& Lindberg/MPH,

Thermal Product Solutions
Riverside, MI; (269) 849-2700
www.lindbergmph.com

Ircon/Fluke Process Instruments,
Fluke Corp.

Everett, WA; (831) 458-3900
www.flukeprocessinstruments.com

ITW EAE - Despatch
Minneapolis, MN; (952) 469-5424
www.despatch.com

IVA Schmetz GmbH
Menden GERMANY
49 2373 686-0; www.iva-schmetz.de

JACKSON
"TRANSFORMER CO.

am@/ﬁgm Prodeectt
Jackson Transformer Co.
Tampa, FL; (813) 879-5811
www.jacksontransformer.com

JC Cole & Associates Inc.

Vacuum Furnace Insulation Products
Plaistow, NH; (603) 679-2440
www.jccole.net

Keith Co.
Pico Rivera, CA; (562) 948-3636
www.keithcompany.com

Keylon Thermal Consulting
Pollock Pines, CA
(530) 788-8566; keylonthermal.com

L&L Special

FURNACE CO,INC
L & L Special Furnace Co. Inc.
Aston, PA
www.lIfurnace.com
(610) 459-9216; (877) 846-7628
Fax: (610) 459-3689
SEE OUR AD ON PAGE 22

Lanly Co.
Cleveland, OH; (216) 731-1115
www.lanly.com

LECO Corp.
St. Joseph, MI; (269) 985-5496
www.leco.com

Leybold USA Inc.
Export, PA; (724) 327-5700
www.leybold.com

View expanded listings online at www.industrialheating.com/aftermarket

Linn High Therm GmbH
Eschenfelden GERMANY
(49) 9665 9140-0
www.linn.de

Lone Star Induction Inc.
Corsicana, TX; (866) 403-5744
www.lonestarinduction.com

Lucifer Furnaces Inc.
Warrington, PA; (215) 343-0411
www.luciferfurnaces.com

Madison Co.
Branford, CT; (203) 488-4477
www.madisonco.com

Magnetic Specialties Inc.
Telford, PA; (267) 384-5231
Www.magspecinc.com

Mangold Engineering Inc.
Pomona, CA; (909) 622-1091
www.mangoldengineering.com

Marathon Monitors and Control
Systems Corporation (Beijing) Ltd.,
a member of United Process Controls
Shanghai CHINA; 86-21-3463-0376
WWW.group-upc.cn

Metallurgical High Vacuum Corp.
Fennville, MI; (269) 543-4291
https://methivac.com

Metro Services Inc., Combustion &
Controls Engineering

Chattanooga, TN; (423) 870-5558
www.metroservicesinc.com

Midwest Vacuum Pumps Inc.
Terre Haute, IN; (800) 706-0374
www.midwestvacuumpumps.com

Minteq International Inc.,
Pyrogenics Group

Easton, PA; (484) 541-7090
www.pyrographite.com

Mitutoyo America Corp.
Aurora, IL; (630) 820-9666
www.mitutoyo.com

MoviTHERM
Irvine, CA; (949) 699-6600
www.movitherm.com

Nabertherm Inc.
New Castle, DE; (302) 322-3665
www.nabertherm.com

IndustrialHeating.com

Nanmac Corp.
Holliston, MA
(800) 786-4669
WWW.nanmac.com

National Element

American Industrial Heat Engineers

National Element Inc.
Brighton, MI
www.nationalelement.com
(248) 486-1810; (800) 600-5511
Fax: (248) 486-1649

SEE OUR AD ON PAGE 21

The New York Blower Co.
Willowbrook, IL

(630) 794-5755
www.nyb.com

Nitrex Metal Inc.
Montreal, QC CANADA
(877) 335-7191
www.nitrex.com

Nitrex Metal Sp. z 0.0.
Sosnowiec POLAND
48-32-296-66-30
www.nitrex.com
Marcin Stoklosa

North American Cronite Inc.,
Cronite Group

North Ridgeville, OH

(440) 353-6594
WWww.cronite-nac.com

Nutec Bickley

Santa Catarina, N.L. MEXICO
(855) 299-9566
www.nutecbickley.com

Odyssey Technical Solutions
Round Rock, TX

(512) 989-7007
www.odysseyrf.com

Palmer Wahl Instruments Inc.
Asheville, NC

(828) 658-3131
www.palmerwahl.com

Park Thermal International
(1996) Corp.

Georgetown, ON CANADA
(905) 877-5254
www.parkthermal.com

Phoenix Induction Corp.
South Lyon, Ml; (248) 486-8760
www.phoenixinduction.com

Pillar Induction

Brookfield, WI; (800) 558-7733
www.pillar.com

APRIL 2018
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]| Plibrico

Plibrico Co. LLC

Northbrook, IL; www.plibrico.com
(312) 337-9000 Fax: (312) 337-9003
SEE OUR AD ON PAGE 19

ZPRAXAIR

Making our planet more productive
Praxair Inc.
Danbury, CT
www.praxair.com/heattreating
(800) 772-9247 Fax: (800) 772-9985
SEE OUR AD ON PAGE 34

Preco Inc.
Somerset, WI; (715) 247-3285
WWW.precoinc.com

Premier Furnace Specialists/
BeaverMatic

Farmington Hills, MI; (248) 596-9000
www.premierfurnace.com

Poddeciion Conirols, luc,
Electrical Flame Safty Equipment

Protection Controls Inc.

Skokie, IL
www.protectioncontrolsinc.com
(847) 674-7676 Fax: (847) 674-7009
SEE OUR ADS ON PAGES 22 & 55

PVT Inc.
Rancocas, NJ; (609) 267-3933
www.pvt-vf.com

Pyrotek
Spokane, WA; (509) 926-6212
www.pyrotek.com

Qual-Fab Inc.
Avon, OH; (440) 327-5000
www.qual-fab.net

Radyne Corp.,

an Inductotherm Group Co.
Milwaukee, WI; (800) 236-8360
www.radyne.com

Raytek/Fluke Process Instruments,
Fluke Corp.

Everett, WA; (831) 458-3900
www.flukeprocessinstruments.com

The Rembar Co. LLC
Dobbs Ferry, NY; (914) 693-2620
www.rembar.com

R&G Services Inc.
Joliet, IL; (815) 727-3300
www.randgservices.com

RISE IVF AB

MélIndal SWEDEN; 4631706 60 00
www.ivfsmartquench.com
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Rolled Alloys
Temperance, MI; (800) 521-0332
www.rolledalloys.com

Sandvik Heating Technology USA,
Kanthal, part of the Sandvik Group
Ambherst, NY; (716) 564-8500
www.kanthal.com

Sauereisen
Pittsburgh, PA; (412) 963-0303
WWWw.sauereisen.com

SECo/mcoom

The Norih American Vacuum Furnace Company
SECO/VACUUM Technologies LLC
Meadville, PA
www.secovacusa.com
(814) 332-8400
Fax: (814) 724-1407
SEE OUR AD ON PAGE 4

SECO/WARWICK Corp.

Meadville, PA; (814) 332-8400

https://secowarwick.com/en/
professional-technical-services

Selas Heat Technology Co.
Streetshoro, OH; (800) 523-6500
www.selas.com

Shimadzu
Columbia, MD; (410) 381-1227
Www.ssi.shimadzu.com

Signature Vacuum Systems Inc.
Harmonsburg, PA; (814) 333-1110
www.signaturevacuum.com

Skamol Group
Tranbjerg DENMARK; 45 9772 1533
www.skamol.com

SMS Elotherm North America LLC
Shelby Twp., MI; (586) 469-8324
www.us.sms-elotherm.com

MANUFACTURING
Solar Manufacturing
Souderton, PA
www.solarmfg.com
(267) 384-5040
Fax: (267) 384-5060
SEE OUR AD ON INSIDE FRONT COVER

www. shol ehsanat . con

/4 Struers

Struers Inc.
Cleveland, OH; (888) STRUERS
www.struers.com

Sun-Tec Corp.
Novi, MI; (248) 669-3100
www.sunteccorp.com

Super Systems Inc.
Cincinnati, OH; (513) 772-0060
WWW.SUpersystems.com

Surface Combustion Inc.
Maumee, OH; (419) 891-7150
www.surfacecombustion.com

Taylor-Winfield Technologies Inc.
Youngstown, OH; (330) 259-8500
www.inductionheating-tw.com

TE Wire & Cable
Saddle Brook, NJ; (201) 845-9400
www.tewire.com

Teledyne Hastings Instruments
Hampton, VA; (757) 723-6531
www.teledyne-hi.com

Tenova Inc.
Coraopolis, PA; (412) 262-2240
www.tenovacore.com

Thermal Product Solutions

& Thermal Product Solutions,

Blue M, Gruenberg
New Columbia, PA; (800) 586-2473
www.thermalproductsolutions.com

Stelter & Brinck
Harrison, OH; (513) 367-9300
www.stelterbrinck.com

Sticker Corp.
Willoughby, OH; (440) 946-2100
www.stickercorp.com

IndustrialHeating.com

Thermal Technology LLC
Santa Rosa, CA; (707) 571-1911
www.thermaltechnology.com

Thermecraft Inc.
Winston Salem, NC; (336) 784-4800
www.thermcraftinc.com

Thermo Transfer Inc.
Shelbyville, IN; (317) 398-3503
www.thermotransferinc.com

Thermocouple Technology LLC
Quakertown, PA; www.tteconline.com
(215) 529-9394 Fax: (215) 529-9397
SEE OUR AD ON PAGE 25

Trent Inc.
Philadelphia, PA; (215) 482-5000
www.trentheat.com

Trillium US Inc.
Hamburg, NJ; (800) 453-1340
www.trilliumus.com

Tuthill Vacuum & Blower Systems
Springfield, MO; (800) 825-6937
info.tuthill.com/industrialheating

Ulbrich Stainless Steels & Special
Metals Inc.

North Haven, CT

(203) 239-4481

www.ulbrich.com

Ultraflex Power Technologies Corp.
Ronkonkoma, NY

(631) 467-6814

ultraflexpower.com

United Process Controls GmbH
Heiningen GERMANY
49-7161-94888-0
WWW.group-upc.com

United Process Controls Inc.
Oak Creek, WI; (414) 462-8200
WWW.group-upc.com

United Process Controls SARL
Besancon FRANCE

33 (03) 8148-3737
WWW.group-upc.com

United Process Controls Sp. z 0.0.
Sosnowiec POLAND

48 (32) 2966600
WWW.group-upc.com

Unitherm Furnace LLC
Wentzville, MO; (636) 327-5777
www.unithermfurnace.com

VAC AERO International Inc.
Oakville, ON CANADA

(905) 336-0673
WWW.Vacaero.com

Vacuum Processes Inc.
Everett, PA; (814) 652-6767
WWW.Vacpro.com

Vacuum Pump Services
Hatfield, PA; (215) 660-3020
WWW.Vacpumpservices.com

Vitta Corp.
Bethel, CT; (203) 790-8155
www.vitta.com

Watlow
St. Louis, MO; (800) 928-5692
www.watlow.com
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Hot Press
Continuous
Wellman Furnaces Inc., Precious Young Metallurgical Consulting .
Technology Group LLC West Bloomfield, MI; (248) 909-0038 All types of High Temperature Thermal
Shelbyville, IN; (317) 398-4411 www.youngmetallurgicalconsulting.com Processing Vacuum Furnaces
www.wellmanfurnaces.com
(N PRODUCTION AND LABORATORY
() @
m/!: Process
& ZIRCAR Ceramics Inc. Metals and
& Wisconsin Oven Corp. Florida, NY; (845) 651-6600 H
East Troy, WI; (262) 642-3938 Www.zircarceramics.com Ceramics
www.wisoven.com

Zircar Refractory Composites Inc.

WS Thermal Process Technology Inc. (ZRCI) H H
Lorain, OH; (440) 385-6829 Florida, NY; (845) 651-2200 CVI has built over 6,500 furnaces since 1954
www.flox.com Www.zrci.com « Max Possible Temperature: 3,500°C (6,332°F)

« Hot Zones: 10 cc to 28 cu meters (0.6 cu in to 990 cu ft)
* Debind, Sinter, Anneal, Hot Press, Diffusion Bond, CVD,

INDUSTRIAL VL. MIM

HEATI NG « CVI testing in our lab to 2,800°C (5,072°F)

The contents of this directory are intended for the use of individuals and/or - Worldwide Field Service, rebuilds and parts for all makes
companies looking to purchase equipment, components and/or supplies. Use

of this directory for sales solicitations of any type (phone, fax, e-mail or mail) Centorr Vacuum Industries, Inc.

is prohibited unless expressly approved by the publisher. 55 Northeastern Blvd., Nashua NH 03062 USA - Toll free: 800-962-8631

) N ) : : Ph: 603-595- « Fax: 603-595- + E-mail: sal .
If your company was not included in this directory or if any information 603-595-7233 + Fax: 603-595-9220 « E-mail: sales@centorr.com

has been presented inaccurately, please contact Breanne Rozek, directories
manager, at 248-244-6259 or rozekb@bnpmedia.com.

Details at  WWW.Centorr.com

See us at the Ceramics Expo, Booth #228

View expanded listings online at www.industrialheating.com/aftermarket IndustrialHeating.com ™ APRIL2019 43
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Check out our
_UF_'DATED
site with new features

& search functions!
mdustnalheating.com/directories

Aftermarket Parts, Company

GENERAL

Alloy Fabrication

= Abbott Furnace Co.
AFC-Holcroft
AirPro Fan & Blower Co.
Alhern-Martin Industrial Furnace Co.
Alloy Engineering Co.
Baker Furnace
CAN-ENG Furnaces International Ltd.
Castalloy Inc.
CerCo Inc., Diamonite
CMI Industry Americas Inc.
Ebner Furnaces Inc.
Epcon Industrial Systems LP
= G-M Enterprises
= Gasbarre Thermal Processing
Systems
H.C. Starck Inc., Fabricated Products
Hi-Tech Furnace Systems Inc.
Keith Co.
Keylon Thermal Consulting
= Lindberg/MPH

Ajax TOCCO Magnethermic

(Tokyo Japan)
Alhern-Martin Industrial Furnace Co.
Allstates Refractory Contractors LLC
ANDRITZ METALS Inc.
CAN-ENG Furnaces International Ltd.
Case Tool Inc.
Cashvac Inc., Vacuum Pumps
Casso-Solar Technologies LLC
Catalytic Products International Inc.
CMI Industry Americas Inc.
Conrad Kacsik Instrument Systems Inc.
DANTE Solutions Inc.

Dr
m Co¥>ler§_

KEEPIN' IT COOL SINCE 1985
Dry Coolers Inc.
eldec LLC, a member of the
EMAG Group
ELECTROHEAT LLC
Epcon Industrial Systems LP
Fuel Applications Ltd.

-

-

AFC-Holcroft

Ajax TOCCO Magnethermic Corp.
(Warren OH)

Albertus Energy Inc.

Alhern-Martin Industrial Furnace Co.

ANDRITZ METALS Inc.

Baker Furnace

CAN-ENG Furnaces International Ltd.

Casso-Solar Technologies LLC

Catalytic Products International Inc.

Centorr Vacuum Industries

CMI Industry Americas Inc.

Conrad Kacsik Instrument Systems Inc.

Control Concepts Inc.
Convectronics Inc.

EFD Induction Inc.

Epcon Industrial Systems LP
Eurotherm by Schneider Electric
Fireye Inc.

Fives North American Combustion Inc.

Fuel Applications Ltd.

Furnace Rebuilders Inc.

G-M Enterprises

Gasbarre Thermal Processing

United Process Controls Sp. z 0.0.
Unitherm Furnace LLC

VAC AERO International Inc.
Vacuum Processes Inc.

Watlow

Wellman Furnaces Inc.

Equipment Rental & Leasing

Cashvac Inc., Vacuum Pumps
Conrad Kacsik Instrument Systems Inc.
EFD Induction Inc.
eldec LLC, a member of the
EMAG Group
Epcon Industrial Systems LP
Giltron Inc.
Hi-Temp Products Corp.
= Ipsen, Ipsen Customer Service (ICS)
Mangold Engineering Inc.
Park Thermal International
(1996) Corp.
Premier Furnace Specialists/
BeaverMatic
= Thermal Product Solutions
Vacuum Processes Inc.

Mangold Engineering Inc. Furnacare Inc. Systems
= National Element Inc. Furnace Rebuilders Inc. Giltron Inc . P
North American Gronite Inc. = G-M Enterprises o Erioy Cor.p. Gas/Electric Furnace Conversions

Park Thermal International
(1996) Corp.

Giltron Inc.
Heat Treat Equipment Co.

Harper International
Hi-Tech Furnace Systems Inc.

Abell Combustion Inc.
= Aerospace Testing and Pyrometry

= Praxair Inc. Honeywell Combustion Safety . AFC-Holcroft

Premier Furnace Specialists/ Induction Heating Consultations :Iolggl\n?eﬁrggrl:]Ct}zs(t;i%;péafety = Air Products and Chemicals Inc.
BeaverMatic Induction Resources = Honeywell Thermal Solutions = Ajax TOCCO Magnethermic Corp.

Qual-Fab Inc. International Thermal Systems LLC TN e o Ioam el (Warren OH)

The Rembar Co. LLC = Ipsen, Ipsen Customer Service (ICS) International Thermal Systems LLC Albertus Energy Inc.

Rolled Alloys Keylon Thermal Consulting = Ipsen, Ipsen Customer Service (ICS) Alhern-Martin Industrial Furnace Co.

SECO/WARWICK Corp. Lucifer Furnaces Inc. ITW EAE - Despatch Allstates Refractory Contractors LLC

Sticker Corp. Mangold Engineering Inc. Keith Co ANDRITZ METALS Inc.

Surface Combustion Inc. Marathon Monitors and Control Keylon Thermal Consulting Baker Furnace

Thermo Transfer Inc. Systems Corporation (Beijing) Ltd. Lanly Co CAN-ENG Furnaces International Ltd.

Ulbrich Stainless Steels & Special
Metals Inc.
Unitherm Furnace LLC
Vacuum Processes Inc.
Vitta Corp.
Wellman Furnaces Inc.
= Wisconsin Oven Corp.

Consulting

Advanced Heat Treat Corp.
(Waterloo IA, Burton)

Advanced Heat Treat Corp.
(Waterloo IA, MidPort)

Advanced Heat Treat Corp.
(Monroe M)

= Aerospace Testing and Pyrometry

Ajax-Tocco De Mexico S.A. DE C.V.

Ajax TOCCO Magnethermic Corp.
(Albertville AL)

-

Metro Services Inc.

MoviTHERM

Nanmac Corp.

Nitrex Metal Inc.

Nitrex Metal Sp. z 0.0.

Nutec Bickley

Park Thermal International
(1996) Corp.

Praxair Inc.

Premier Furnace Specialists/
BeaverMatic

R&G Services Inc.

Sauereisen

Signature Vacuum Systems Inc.

Thermal Technology LLC

United Process Controls GmbH

United Process Controls Inc.

United Process Controls SARL

United Process Gontrols Sp. z 0.0.

Unitherm Furnace LLC

-

-

Lindberg/MPH

Magnetic Specialties Inc.

Mangold Engineering Inc.

Marathon Monitors and Control
Systems Corporation (Beijing) Ltd.

Metro Services Inc.

Nanmac Corp.

Nitrex Metal Inc.

Nitrex Metal Sp. z o.0.

Nutec Bickley

Park Thermal International
(1996) Corp.

Premier Furnace Specialists/
BeaverMatic

Protection Controls Inc.

R&G Services Inc.

SECO/WARWICK Corp.

Signature Vacuum Systems Inc.

Stelter & Brinck

Super Systems Inc.

Casso-Solar Technologies LLC
CMI Industry Americas Inc.
Conrad Kacsik Instrument Systems Inc.
Control Concepts Inc.
Custom Electric Manufacturing LLC
Ebner Furnaces Inc.
Epcon Industrial Systems LP
Fives North American Combustion Inc.
Fuel Applications Ltd.
Furnace Rebuilders Inc.

= Gasharre Thermal Processing

Systems

= Grieve Corp.
Harrop Industries Inc.
Heat Treat Equipment Co.
Hi-Temp Products Corp.

= Honeywell Thermal Solutions
Hotface Mechanics Inc.

= | Squared R Element Co. Inc.
Industrial Furnace Interiors Inc.

Aj?K/IT(?'CCO Ill\llggr:]tetr'{zlr)mic core vacuurm Processes Inc. Surface Combustion Inc (IFt Inc.)
MSEDISOI [AERS ) Wellman Furnaces Inc. : : Industronics Service Co.
Ajax TOCCO Magnethermic Corp. Young Metallurgical Consulting TE Wire & Cable = INEX Inc.

(North Canton OH)
Ajax TOCCO Magnethermic Corp.

Controls Troubleshooting

Tenova Inc.
Thermal Product Solutions

= |psen, Ipsen Customer Service (ICS)
ITW EAE - Despatch

Longview TX Thermal Technology LLC !
Aje(lx TOCCO Mag;nethermic & Upgrades Thermcraft Inc. ﬁe'tlh c?h | Consulti
Canada Ltd. = Abbott Furnace Co. United Process Controls GmbH LaexlonCo ermal Consulting
Ajax TOCCO Magnethermic = Across International LLC United Process Controls Inc. y L0.

(Shanghai) Co. LTD

44  APRIL 2019
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Aerospace Testing and Pyrometry

United Process Controls SARL

= Lindberg/MPH

= |ndicates an advertiser in this issue
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Mangold Engineering Inc.

Marathon Monitors and Control
Systems Corporation (Beijing) Ltd.

Metro Services Inc.

Nitrex Metal Inc.

Nitrex Metal Sp. z 0.0.

Park Thermal International
(1996) Corp.

Premier Furnace Specialists/
BeaverMatic

R&G Services Inc.

Sandvik Heating Technology USA,
Kanthal

SECO/WARWICK Corp.

Solar Manufacturing

Stelter & Brinck

Surface Combustion Inc.

Thermal Product Solutions

Thermcraft Inc.

Thermo Transfer Inc.

United Process Controls GmbH

United Process Controls Inc.

United Process Controls SARL

United Process Controls Sp. z 0.0.

Unitherm Furnace LLC

Vacuum Processes Inc.

Wellman Furnaces Inc.

Wisconsin Oven Corp.

ZIRCAR Ceramics Inc.

Instrument Analysis,
Replacement, Service

-

-

Albertus Energy Inc.

Alhern-Martin Industrial Furnace Co.
ANDRITZ METALS Inc.

Catalytic Products International Inc.

Conrad Kacsik Instrument Systems Inc.

Electronic Development Labs
Inc. (EDL)
Eurotherm by Schneider Electric
Fuel Applications Ltd.
Furnace Rebuilders Inc.
Gasbarre Thermal Processing
Systems
Industronics Service Co.
International Thermal Systems LLC
Ipsen, Ipsen Customer Service (ICS)
Mangold Engineering Inc.
Marathon Monitors and Control
Systems Corporation (Beijing) Ltd.
Metro Services Inc.
Park Thermal International
(1996) Corp.
Premier Furnace Specialists/
BeaverMatic
R&G Services Inc.
Signature Vacuum Systems Inc.
Super Systems Inc.
Teledyne Hastings Instruments
Tenova Inc.
United Process Controls GmbH
United Process Controls Inc.
United Process Controls SARL
United Process Controls Sp. z 0.0.
Unitherm Furnace LLC
Vacuum Processes Inc.
Wellman Furnaces Inc.

Catalytic Products International Inc.

= Centorr Vacuum Industries
Conrad Kacsik Instrument Systems Inc.

DATAPAQ/Fluke Process Instruments
Electronic Development Labs

Inc. (EDL)
Eurotherm by Schneider Electric

= G-M Enterprises
= Gasbarre Thermal Processing

Systems
GeoCorp Inc.
Industronics Service Co.
International Thermal Systems LLC

= Ipsen, Ipsen Customer Service (ICS)

ITW EAE - Despatch

LECO Corp.

Mangold Engineering Inc.

Marathon Monitors and Control
Systems Corporation (Beijing) Ltd.

Metro Services Inc.

Mitutoyo America Corp.

Nanmac Corp.

Palmer Wahl Instruments Inc.

= Praxair Inc.

Premier Furnace Specialists/
BeaverMatic

Raytek/Fluke Process Instruments

R&G Services Inc.

Sun-Tec Corp.

Surface Combustion Inc.

TE Wire & Cable

Teledyne Hastings Instruments

Tenova Inc.

Thermcraft Inc.

United Process Controls GmbH

United Process Controls Inc.

United Process Controls SARL

United Process Controls Sp. z 0.0.

Unitherm Furnace LLC

VAC AERO International Inc.

Vacuum Processes Inc.

Materials Testing & Metallurgical
Evaluations

Instrument Calibration

-

-

Aerospace Testing and Pyrometry

Agilent Technologies, Vacuum
Products

Alhern-Martin Industrial Furnace Co.

ANDRITZ METALS Inc.

Applied Test Systems

= Across International LLC

Advanced Heat Treat Corp.
(Cullman AL)

Advanced Heat Treat Corp.
(Waterloo IA, Burton)
Advanced Heat Treat Corp.
(Waterloo 1A, MidPort)
Advanced Heat Treat Corp.

(Monroe MI)
DANTE Solutions Inc.
Elnik Systems LLC
Harrop Industries Inc.
Induction Tooling Inc.
Inductoheat Inc.,

an Inductotherm Group Co.

= |psen, Ipsen Customer Service (ICS)

LECO Corp.

Mangold Engineering Inc.
Minteq International Inc.
Nitrex Metal Inc.

Nitrex Metal Sp. z 0.0.

= Praxair Inc.

Preco Inc.

Shimadzu

Struers Inc.

Sun-Tec Corp.

Surface Combustion Inc.
Taylor-Winfield Technologies Inc.
TE Wire & Cable

Ultraflex Power Technologies Corp.

View expanded listings online at www.industrialheating.com/aftermarket
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Post-Quench Spray/Drink
Washer-Process Upgrade

AFC-Holcroft

CMI Industry Americas Inc.

Epcon Industrial Systems LP

Gasbarre Thermal Processing
Systems

Madison Co.

Mangold Engineering Inc.

Process Improvement & Cost
Reduction Analysis

-

Accurate Sensors Technologies
Aerospace Testing and Pyrometry
Air Products and Chemicals Inc.
Albertus Energy Inc.

Alhern-Martin Industrial Furnace Co.
Allstates Refractory Contractors LLC
ANDRITZ METALS Inc.

CAN-ENG Furnaces International Ltd.
Casso-Solar Technologies LLC
Catalytic Products International Inc.
CMI Industry Americas Inc.

DANTE Solutions Inc.
DATAPAQ/Fluke Process Instruments
Ebner Furnaces Inc.

ECM-USA Inc.

Elnik Systems LLC

Epcon Industrial Systems LP

Fives North American Combustion Inc.

Furnace Rebuilders Inc.
G-M Enterprises
Gasbarre Thermal Processing
Systems
Giltron Inc.
Hi-Tech Furnace Systems Inc.
Honeywell Combustion Safety
Honeywell Thermal Solutions
Hydro-Thermal Corp.
Induction Resources
Industronics Service Co.
International Thermal Systems LLC
Ipsen, Ipsen Customer Service (ICS)
Keith Co.
Lanly Co.
Mangold Engineering Inc.
Marathon Monitors and Control
Systems Corporation (Beijing) Ltd.
Nanmac Corp.
Nitrex Metal Inc.
Nitrex Metal Sp. z o.0.
Nutec Bickley
Park Thermal International
(1996) Corp.
Preco Inc.
Premier Furnace Specialists/
BeaverMatic
Sandvik Heating Technology
USA, Kanthal
SMS Elotherm North America LLC
Stelter & Brinck
Struers Inc.
Taylor-Winfield Technologies Inc.
Tenova Inc.
United Process Controls GmbH
United Process Controls Inc.
United Process Controls SARL
United Process Gontrols Sp. z 0.0.
Vacuum Processes Inc.
WS Thermal Process Technology Inc.
Young Metallurgical Consulting

Pyrometry Services

-

Aerospace Testing and Pyrometry
Conrad Kacsik Instrument Systems Inc.

IndustrialHeating.com

GeoCorp Inc.

Nanmac Corp.

Nutec Bickley
Unitherm Furnace LLC

Surface Cleaning Equipment,

Chemicals & Technical Support

-

Ajax TOCCO Magnethermic Corp.
(Warren OH)

Hi-Tech Furnace Systems Inc.

Madison Co.

Temperature Control/Calibration

-

-
-

-

-

-

Abbott Furnace Co.
Accurate Sensors Technologies
Across International LLC
Aerospace Testing and Pyrometry
Alhern-Martin Industrial Furnace Co.
American Isostatic Presses Inc.
ANDRITZ METALS Inc.
Applied Test Systems
CMI Industry Americas Inc.
Conrad Kacsik Instrument Systems Inc.
Convectronics Inc.
DATAPAQ/Fluke Process Instruments
Durex Industries
Electronic Development Labs
Inc. (EDL)
Elnik Systems LLC
Eurotherm by Schneider Electric
Fuel Applications Ltd.
Furnace Rebuilders Inc.
G-M Enterprises
GeoCorp Inc.
Giltron Inc.
Harrop Industries Inc.
Industronics Service Co.
International Thermal Systems LLC
Ipsen, Ipsen Customer Service (ICS)
Ircon/Fluke Process Instruments
ITW EAE - Despatch
Lanly Co.
Madison Co.
Mangold Engineering Inc.
Marathon Monitors and Control
Systems Corporation (Beijing) Ltd.
Metro Services Inc.
MoviTHERM
Nabertherm Inc.
Nanmac Corp.
Nutec Bickley
Palmer Wahl Instruments Inc.
Park Thermal International
(1996) Corp.
Praxair Inc.
Premier Furnace Specialists/
BeaverMatic
Raytek/Fluke Process Instruments
R&G Services Inc.
SECO/WARWICK Corp.
Stelter & Brinck
Super Systems Inc.
Surface Combustion Inc.
TE Wire & Cable
Tenova Inc.
Thermcraft Inc.
Thermocouple Technology LLC
Ultraflex Power Technologies Corp.
United Process Controls GmbH
United Process Gontrols Inc.
United Process Controls SARL
United Process Controls Sp. z 0.0.
Unitherm Furnace LLC
VAC AERO International Inc.
Vacuum Processes Inc.
Watlow
Wellman Furnaces Inc.
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Temperature Uniformity Survey

= Abbott Furnace Co.
= Aerospace Testing and Pyrometry
= Ajax TOCCO Magnethermic Corp.
(Warren OH)
ALD Vacuum Technologies NA Inc.
Alhern-Martin Industrial Furnace Co.
Allstates Refractory Contractors LLC
American Isostatic Presses Inc.
ANDRITZ METALS Inc.
Baker Furnace
CAN-ENG Furnaces International Ltd.
= Centorr Vacuum Industries
CM Furnaces Inc.
CMI Industry Americas Inc.
Conrad Kacsik Instrument Systems Inc.
DATAPAQ/Fluke Process Instruments
Electronic Development Labs
Inc. (EDL)
Elnik Systems LLC
Eurotherm by Schneider Electric
Fuel Applications Ltd.
Furnacare Inc.
= Gasbarre Thermal Processing
Systems
GeoCorp Inc.
Hi-Tech Furnace Systems Inc.
Industronics Service Co.
International Thermal Systems LLC
= |psen, Ipsen Customer Service (ICS)
Ircon/Fluke Process Instruments
ITW EAE - Despatch
Lanly Co.
= Lindberg/MPH
Mangold Engineering Inc.
Marathon Monitors and Control
Systems Corporation (Beijing) Ltd.
Metro Services Inc.
MoviTHERM
Nabertherm Inc.
Nanmac Corp.
Nutec Bickley
Premier Furnace Specialists/
BeaverMatic
PVT Inc.
Raytek/Fluke Process Instruments
R&G Services Inc.
SECO/WARWICK Corp.
Super Systems Inc.
Surface Combustion Inc.
TE Wire & Cable
Tenova Inc.
= Thermal Product Solutions
Thermal Technology LLC
United Process Controls GmbH
United Process Controls Inc.
United Process Controls SARL
United Process Controls Sp. z 0.0.
Unitherm Furnace LLC
VAC AERO International Inc.
= Wisconsin Oven Corp.

Training & Education

= Aerospace Testing and Pyrometry
AFC-Holcroft
Agilent Technologies, Vacuum Products
= Ajax TOCCO Magnethermic Corp.
(Warren OH)
Albertus Energy Inc.
ALD Vacuum Technologies NA Inc.
Alhern-Martin Industrial Furnace Co.
ANDRITZ METALS Inc.
= Applied Test Systems
CAN-ENG Furnaces International Ltd.
Case Tool Inc.
Catalytic Products International Inc.
CM Furnaces Inc.
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CMI Industry Americas Inc.

Conrad Kacsik Instrument Systems Inc.

DANTE Solutions Inc.

EFD Induction Inc.
ELECTROHEAT LLC

Eurotherm by Schneider Electric

Fives North American Combustion Inc.

Furnacare Inc.

Gasbarre Thermal Processing
Systems

Honeywell Combustion Safety

Honeywell Thermal Solutions

Hotface Mechanics Inc.

Induction Resources

Industronics Service Co.

International Thermal Systems LLC

Ipsen, Ipsen Customer Service (ICS)

ITW EAE - Despatch

Keylon Thermal Consulting

Lanly Co.

Mangold Engineering Inc.

Metro Services Inc.

Mitutoyo America Corp.

Nutec Bickley

Premier Furnace Specialists/
BeaverMatic

PVT Inc.

Signature Vacuum Systems Inc.

Stelter & Brinck

Super Systems Inc.

Surface Combustion Inc.

Tenova Inc.

Thermal Technology LLC

Vacuum Processes Inc.

Wellman Furnaces Inc.

Young Metallurgical Consulting

Troubleshooting & Repair

-

-

-

IndustrialHeating.com

Abbott Furnace Co.

Across International LLC

AFC-Holcroft

Ajax-Tocco De Mexico S.A. DE C.V.

Ajax TOCCO Magnethermic Corp.
(Albertville AL)

Ajax TOCCO Magnethermic Corp.
(Madison Heights MI)

Ajax TOCCO Magnethermic Corp.
(North Canton OH)

Ajax TOCCO Magnethermic Corp.
(Warren OH)

Ajax TOCCO Magnethermic Corp.
(Longview TX)

Ajax TOCCO Magnethermic
Canada Ltd.

Ajax TOCCO Magnethermic
(Shanghai) Co. LTD

Ajax TOCCO Magnethermic
(Tokyo Japan)

Albertus Energy Inc.

ALD Vacuum Technologies NA Inc.

Alhern-Martin Industrial Furnace Co.

Allstates Refractory Contractors LLC

Applied Test Systems

Baker Furnace

Blasdel Enterprises Inc.

CAN-ENG Furnaces International Ltd.

Case Tool Inc.

Catalytic Products International Inc.

Centorr Vacuum Industries

CM Furnaces Inc.

CMI Industry Americas Inc.

Conrad Kacsik Instrument Systems Inc.

Control Concepts Inc.

EFD Induction Inc.

ELECTROHEAT LLC

Electronic Development Labs
Inc. (EDL)

Epcon Industrial Systems LP

Eurotherm by Schneider Electric
Fives North American Combustion Inc.
Fuel Applications Ltd.
Furnacare Inc.
Furnace Rebuilders Inc.
= G-M Enterprises
= Gasharre Thermal Processing
Systems
Giltron Inc.
Harrop Industries Inc.
Heat Treat Equipment Co.
Hi-Temp Products Corp.
Honeywell Combustion Safety
= Honeywell Thermal Solutions
Hotface Mechanics Inc.
Inductoheat Inc.,
an Inductotherm Group Co.
Industrial Gas Engineering
Industronics Service Co.
Integral Power Technologies LLC
International Thermal Systems LLC
= |psen, Ipsen Customer Service (ICS)
ITW EAE - Despatch
Keith Co.
Keylon Thermal Consulting
Lanly Co.
= Lindberg/MPH
Mangold Engineering Inc.
Marathon Monitors and Control
Systems Corporation (Beijing) Ltd.
Metro Services Inc.
Nabertherm Inc.
Nanmac Corp.
Nutec Bickley
Odyssey Technical Solutions
Park Thermal International
(1996) Corp.
Premier Furnace Specialists/
BeaverMatic
= Protection Controls Inc.
PVT Inc.
R&G Services Inc.
SECO/WARWICK Corp.
Selas Heat Technology Co.
Signature Vacuum Systems Inc.
SMS Elotherm North America LLC
Stelter & Brinck
Sun-Tec Corp.
Super Systems Inc.
Surface Combustion Inc.
Taylor-Winfield Technologies Inc.
Tenova Inc.
= Thermal Product Solutions
Thermal Technology LLC
Thermcraft Inc.
Thermo Transfer Inc.
United Process Controls GmbH
United Process Controls Inc.
United Process Controls SARL
United Process Controls Sp. z 0.0.
Unitherm Furnace LLC
VAC AERO International Inc.
Vacuum Processes Inc.
Wellman Furnaces Inc.
= Wisconsin Oven Corp.

REFRACTORY &
INSULATION

Refractory Installation & Dry Out

AFC-Holcroft

Albertus Energy Inc.

Allstates Refractory Contractors LLC
Baker Furnace

CMI Industry Americas Inc.

ETS Schaefer LLC

Fives North American Combustion Inc.

Fuel Applications Ltd.
Furnace Rebuilders Inc.
= HarbisonWalker International
Harrop Industries Inc.
Hi-Tech Furnace Systems Inc.
Hotface Mechanics Inc.
Industronics Service Co.
= |psen, Ipsen Customer Service (ICS)
Keith Co.
Keylon Thermal Consulting
= Lindberg/MPH
Linn High Therm GmbH
Mangold Engineering Inc.
Nutec Bickley
Park Thermal International
(1996) Corp.
= Plibrico Co. LLC
Premier Furnace Specialists/
BeaverMatic
R&G Services Inc.
SECO/WARWICK Corp.
Skamol Group
SMS Elotherm North America LLC
Surface Combustion Inc.
Thermo Transfer Inc.
Unitherm Furnace LLC
Vacuum Processes Inc.
Zircar Refractory Composites
Inc. (ZRCI)

Refractory Repair,
Replacement & Upgrade

Ace Industrial Mfg.
= Aerospace Testing and Pyrometry
AFC-Holcroft
Albertus Energy Inc.
Allstates Refractory Contractors LLC
Baker Furnace
CerCo Inc., Diamonite
CMI Industry Americas Inc.
Electronic Development Labs
Inc. (EDL)
Elnik Systems LLC
E.R. Advanced Ceramics Inc.,
US Refractories
ETS Schaefer LLC
Fives North American Combustion Inc.
Fuel Applications Ltd.
Furnace Rebuilders Inc.
= Gasharre Thermal Processing
Systems
= HarbisonWalker International
Harper International
Harrop Industries Inc.
Hi-Tech Furnace Systems Inc.
Hi-Temp Products Corp.
Hotface Mechanics Inc.
Industronics Service Co.
= |psen, Ipsen Customer Service (ICS)
Keith Co.
= Lindberg/MPH
Linn High Therm GmbH
Mangold Engineering Inc.
The New York Blower Co.
Nutec Bickley
Park Thermal International
(1996) Corp.

J2| Plibrico

= Plibrico Co. LLC
Premier Furnace Specialists/
BeaverMatic
Pyrotek
R&G Services Inc.
SECO/WARWICK Corp.
Skamol Group

= |ndicates an advertiser in this issue
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SMS Elotherm North America LLC
Surface Combustion Inc.
Tenova Inc.
Thermo Transfer Inc.
Unitherm Furnace LLC
VAC AERO International Inc.
Vacuum Processes Inc.
ZIRCAR Ceramics Inc.
Zircar Refractory Composites
Inc. (ZRCI)

Environmental,
Hazardous Waste & EPA

Catalytic Products International Inc.
Epcon Industrial Systems LP

ITW EAE - Despatch

Keylon Thermal Consulting

Minteq International Inc.

Stelter & Brinck

Tenova Inc.

Military, Aircraft &
Industry Specification

-

Across International LLC
Aerospace Testing and Pyrometry
Baker Furnace
Catalytic Products International Inc.
Conrad Kacsik Instrument Systems Inc.
DATAPAQ/Fluke Process Instruments
Epcon Industrial Systems LP
G-M Enterprises
GeoCorp Inc.
Ipsen, Ipsen Customer Service (ICS)
ITW EAE - Despatch
Keylon Thermal Consulting
Lindberg/MPH
Minteq International Inc.
Mitutoyo America Corp.
Nabertherm Inc.
Nanmac Corp.
Park Thermal International
(1996) Corp.
Premier Furnace Specialists/
BeaverMatic
Sauereisen
Unitherm Furnace LLC
VAC AERO International Inc.

NFPA

-

-

-

Abell Combustion Inc.

Ajax TOCCO Magnethermic Corp.
(Warren OH)

Alhern-Martin Industrial Furnace Co.

Blasdel Enterprises Inc.

Centorr Vacuum Industries

CMI Industry Americas Inc.

Conrad Kacsik Instrument Systems Inc.

Epcon Industrial Systems LP

Fives North American Combustion Inc.

Grieve Corp.

Honeywell Combustion Safety

Honeywell Thermal Solutions

Ipsen, Ipsen Customer Service (ICS)

ITW EAE - Despatch

Lanly Co.

Metro Services Inc.

Nutec Bickley

Premier Furnace Specialists/
BeaverMatic

Protection Controls Inc.

SECO/WARWICK Corp.

Stelter & Brinck

Surface Combustion Inc.

Thermo Transfer Inc.

United Process Controls Inc.
Unitherm Furnace LLC
Wellman Furnaces Inc.

Worker Safety/0SHA

Alistates Refractory Contractors LLC
= Centorr Vacuum Industries
CMI Industry Americas Inc.
Epcon Industrial Systems LP
Furnace Rebuilders Inc.
Honeywell Combustion Safety
= Honeywell Thermal Solutions
= [psen, Ipsen Customer Service (ICS)
ITW EAE - Despatch
Keylon Thermal Consulting
Minteq International Inc.
Nutec Bickley
Unitherm Furnace LLC
Vacuum Processes Inc.

Technical Standards & Safety
Authority (TSSA) Submissions
& Approvals

Fuel Applications Ltd.
= Honeywell Thermal Solutions

DIRECT-FIRED,
ELECTRIC &

ATMOSPHERE
FURNACE SYSTEMS

Atmosphere Composition Analysis

Alhern-Martin Industrial Furnace Co.
CMI Industry Americas Inc.
Ebner Furnaces Inc.
= G-M Enterprises
= Gasharre Thermal Processing
Systems
Heat Treat Equipment Co.
Honeywell Combustion Safety
= |psen, Ipsen Customer Service (ICS)
Keylon Thermal Consulting
Lucifer Furnaces Inc.
Mangold Engineering Inc.
Marathon Monitors and Control
Systems Corporation (Beijing) Ltd.
Nitrex Metal Inc.
Nitrex Metal Sp. z 0.0.
Premier Furnace Specialists/
BeaverMatic
SECO/WARWICK Corp.
Surface Combustion Inc.
Tenova Inc.
United Process Controls GmbH
United Process Controls Inc.
United Process Controls SARL
United Process Controls Sp. z 0.0.
Vacuum Processes Inc.

Atmosphere Generator Services

= Abbott Furnace Co.

= Across International LLC
AFC-Holcroft
Alhern-Martin Industrial Furnace Co.
Allstates Refractory Contractors LLC
Baker Furnace
CAN-ENG Furnaces International Ltd.
CMI Industry Americas Inc.
Conrad Kacsik Instrument Systems Inc.
Furnace Rebuilders Inc.

= Gasharre Thermal Processing

Systems

Heat Treat Equipment Co.
Hotface Mechanics Inc.
Industronics Service Co.

= |psen, Ipsen Customer Service (ICS)
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Keylon Thermal Consulting

Lindberg/MPH

Mangold Engineering Inc.

Marathon Monitors and Control
Systems Corporation (Beijing) Ltd.

Premier Furnace Specialists/
BeaverMatic

R&G Services Inc.

SECO/WARWICK Corp.

Super Systems Inc.

Surface Combustion Inc.

Tenova Inc.

Thermo Transfer Inc.

United Process Controls GmbH

United Process Controls Inc.

United Process Controls SARL

United Process Gontrols Sp. z 0.0.

Unitherm Furnace LLC

Combustion Systems Services

-

-

-

Abell Combustion Inc.

Aerospace Testing and Pyrometry

AFC-Holcroft

Ajax TOCCO Magnethermic Corp.
(Warren OH)

Albertus Energy Inc.

Alhern-Martin Industrial Furnace Co.

Allstates Refractory Contractors LLC

ANDRITZ METALS Inc.

Baker Furnace

CAN-ENG Furnaces International Ltd.

CMI Industry Americas Inc.

Conrad Kacsik Instrument Systems Inc.

Epcon Industrial Systems LP
Fireye Inc.

Fives North American Combustion Inc.

Fuel Applications Ltd.

Furnace Rebuilders Inc.

Gasbarre Thermal Processing
Systems

Harrop Industries Inc.

Heat Treat Equipment Co.

Honeywell Combustion Safety

Hotface Mechanics Inc.

Industronics Service Co.

INEX Inc.

Ipsen, Ipsen Customer Service (ICS)

ITW EAE - Despatch

Keith Co.

Keylon Thermal Consulting

Lanly Co.

Lindberg/MPH

Lucifer Furnaces Inc.

Mangold Engineering Inc.

Marathon Monitors and Control
Systems Corporation (Beijing) Ltd.

Metro Services Inc.

Nutec Bickley

Park Thermal International
(1996) Corp.

Praxair Inc.

Premier Furnace Specialists/
BeaverMatic

Protection Controls Inc.

R&G Services Inc.

SECO/WARWICK Corp.

Selas Heat Technology Co.

Stelter & Brinck

Super Systems Inc.

Surface Combustion Inc.

Tenova Inc.

Thermcraft Inc.

Thermo Transfer Inc.

United Process Controls GmbH

United Process Controls Inc.

United Process Controls SARL

United Process Gontrols Sp. z 0.0.

Unitherm Furnace LLC

WS Thermal Process Technology Inc.

IndustrialHeating.com

Emission Testing

Albertus Energy Inc.

Alhern-Martin Industrial Furnace Co.
Epcon Industrial Systems LP

Fives North American Combustion Inc.
Ircon/Fluke Process Instruments
Mangold Engineering Inc.

Metro Services Inc.

Nutec Bickley

Raytek/Fluke Process Instruments
SECO/WARWICK Corp.

Tenova Inc.

Vacuum Processes Inc.

WS Thermal Process Technology Inc.

Field Service

-

-

-

Abbott Furnace Co.

Across International LLC

Aerospace Testing and Pyrometry

AFC-Holcroft

Ajax-Tocco De Mexico S.A. DE C.V.

Ajax TOCCO Magnethermic Corp.
(Albertville AL)

Ajax TOCCO Magnethermic Corp.
(Madison Heights MI)

Ajax TOCCO Magnethermic Corp.
(North Canton OH)

Ajax TOCCO Magnethermic Corp.
(Warren OH)

Ajax TOCCO Magnethermic Corp.
(Longview TX)

Ajax TOCCO Magnethermic
Canada Ltd.

Ajax TOCCO Magnethermic
(Shanghai) Co. LTD

Ajax TOCCO Magnethermic
(Tokyo Japan)

Albertus Energy Inc.

Alhern-Martin Industrial Furnace Co.

Allstates Refractory Contractors LLC

ANDRITZ METALS Inc.

Baker Furnace

CAN-ENG Furnaces International Ltd.

Catalytic Products International Inc.

Centorr Vacuum Industries

CM Furnaces Inc.

CMI Industry Americas Inc.

Conrad Kacsik Instrument Systems Inc.

Ebner Furnaces Inc.

Epcon Industrial Systems LP

ETS Schaefer LLC

Fives North American Combustion Inc.

Fuel Applications Ltd.

Furnace Rebuilders Inc.

Gasbarre Thermal Processing
Systems

Grieve Corp.

Harper International

Harrop Industries Inc.

Heat Treat Equipment Co.

Hi-Tech Furnace Systems Inc.

Hi-Temp Products Corp.

Honeywell Combustion Safety

Hotface Mechanics Inc.

Industronics Service Co.

International Thermal Systems LLC

Ipsen, Ipsen Customer Service (ICS)

ITW EAE - Despatch

Keith Co.

Keylon Thermal Consulting

Lanly Co.

Lindberg/MPH

Mangold Engineering Inc.

Marathon Monitors and Control
Systems Corporation (Beijing) Ltd.

Metro Services Inc.

Nabertherm Inc.
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Nutec Bickley
Park Thermal International
(1996) Corp.
Premier Furnace Specialists/
BeaverMatic

R&G Services Inc.
SECO/WARWICK Corp.
Selas Heat Technology Co.
Stelter & Brinck
Surface Combustion Inc.
Tenova Inc.

= Thermal Product Solutions
Thermal Technology LLC
Thermcraft Inc.
Thermo Transfer Inc.
United Process Controls GmbH
United Process Controls Inc.
United Process Controls SARL
United Process Controls Sp. z 0.0.
Unitherm Furnace LLC
Vacuum Processes Inc.
Wellman Furnaces Inc.

= Wisconsin Oven Corp.
WS Thermal Process Technology Inc.

Heat Transfer Analysis

= Across International LLC
Alhern-Martin Industrial Furnace Co.
Allstates Refractory Contractors LLC
ANDRITZ METALS Inc.
CMI Industry Americas Inc.
DANTE Solutions Inc.
Epcon Industrial Systems LP

Fives North American Combustion Inc.

= Gasbarre Thermal Processing
Systems
Honeywell Combustion Safety
Hotface Mechanics Inc.
Hydro-Thermal Corp.
= [NEX Inc.
International Thermal Systems LLC
= |psen, Ipsen Customer Service (ICS)
Mangold Engineering Inc.
Minteq International Inc.
Nabertherm Inc.
Nanmac Corp.
Nutec Bickley
= Praxair Inc.
Premier Furnace Specialists/
BeaverMatic
SECO/WARWICK Corp.
Stelter & Brinck
Tenova Inc.
Vacuum Processes Inc.
Wellman Furnaces Inc.
WS Thermal Process Technology Inc.

Heating Element Analysis

= Across International LLC
Alhern-Martin Industrial Furnace Co.
Birk Manufacturing Inc.
Blasdel Enterprises Inc.

= Centorr Vacuum Industries
CMI Industry Americas Inc.

Conrad Kacsik Instrument Systems Inc.

Custom Electric Manufacturing LLC
= Gasbarre Thermal Processing
Systems
Hi-Tech Furnace Systems Inc.
Hi-Temp Products Corp.
Hotface Mechanics Inc.
= | Squared R Element Co. Inc.
Industrial Furnace Interiors Inc.
(Il Inc.)
Industronics Service Co.
= |psen, Ipsen Customer Service (ICS)
Ircon/Fluke Process Instruments
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ITW EAE - Despatch

Keith Co.

Mangold Engineering Inc.

MoviTHERM

National Element Inc.

Nutec Bickley

Park Thermal International
(1996) Corp.

Premier Furnace Specialists/
BeaverMatic

Raytek/Fluke Process Instruments

R&G Services Inc.

Sandvik Heating Technology
USA, Kanthal

SECO/WARWICK Corp.

Tenova Inc.

Thermal Technology LLC

Thermcraft Inc.

Thermo Transfer Inc.

Vacuum Processes Inc.

Watlow

Wellman Furnaces Inc.

ZIRCAR Ceramics Inc.

Installation & Start-Up

-

-

-

-

-

-

IndustrialHeating.com

Abell Combustion Inc.

Aerospace Testing and Pyrometry

AFC-Holcroft

Ajax-Tocco De Mexico S.A. DE C.V.

Ajax TOCCO Magnethermic Corp.
(Albertville AL)

Ajax TOCCO Magnethermic Corp.
(Madison Heights MI)

Ajax TOCCO Magnethermic Corp.
(North Canton OH)

Ajax TOCCO Magnethermic Corp.
(Warren OH)

Ajax TOCCO Magnethermic Corp.
(Longview TX)

Ajax TOCCO Magnethermic
Canada Ltd.

Ajax TOCCO Magnethermic
(Shanghai) Co. LTD

Ajax TOCCO Magnethermic
(Tokyo Japan)

Albertus Energy Inc.

Alhern-Martin Industrial Furnace Co.

Allstates Refractory Contractors LLC

ANDRITZ METALS Inc.

Applied Test Systems

Baker Furnace

CAN-ENG Furnaces International Ltd.

Casso-Solar Technologies LLC

Centorr Vacuum Industries

CM Furnaces Inc.

CMI Industry Americas Inc.

Conrad Kacsik Instrument Systems Inc.

Ebner Furnaces Inc.
Epcon Industrial Systems LP

Fives North American Combustion Inc.

Fuel Applications Ltd.

Furnace Rebuilders Inc.

G-M Enterprises

Gasbarre Thermal Processing
Systems

Grieve Corp.

Harper International

Harrop Industries Inc.

Heat Treat Equipment Co.

Honeywell Combustion Safety

Hotface Mechanics Inc.

Industronics Service Co.

International Thermal Systems LLC

Ipsen, Ipsen Customer Service (ICS)

ITW EAE - Despatch

Keith Co.

Keylon Thermal Consulting

Lanly Co.

= Lindberg/MPH
Mangold Engineering Inc.
Marathon Monitors and Control
Systems Corporation (Beijing) Ltd.
Metro Services Inc.
Nabertherm Inc.
Nitrex Metal Inc.
Nitrex Metal Sp. z 0.0.
Nutec Bickley
Park Thermal International
(1996) Corp.
Premier Furnace Specialists/
BeaverMatic
R&G Services Inc.
SECO/WARWICK Corp.
Stelter & Brinck
Surface Combustion Inc.
Tenova Inc.
= Thermal Product Solutions
Thermal Technology LLC
Thermcraft Inc.
Thermo Transfer Inc.
United Process Controls GmbH
United Process Controls Inc.
United Process Controls SARL
United Process Controls Sp. z 0.0.
Unitherm Furnace LLC
Vacuum Processes Inc.
Wellman Furnaces Inc.
= Wisconsin Oven Corp.
WS Thermal Process Technology Inc.

Preventative Maintenance

= Abbott Furnace Co.
= Across International LLC
= Aerospace Testing and Pyrometry
AFC-Holcroft
Ajax-Tocco De Mexico S.A. DE C.V.
Ajax TOCCO Magnethermic Corp.
(Albertville AL)
Ajax TOCCO Magnethermic Corp.
(Madison Heights MI)
Ajax TOCCO Magnethermic Corp.
(North Canton OH)
= Ajax TOCCO Magnethermic Corp.
(Warren OH)
Ajax TOCCO Magnethermic Corp.
(Longview TX)
Ajax TOCCO Magnethermic
Canada Ltd.
Ajax TOCCO Magnethermic
(Shanghai) Co. LTD
Ajax TOCCO Magnethermic
(Tokyo Japan)
Albertus Energy Inc.
Alhern-Martin Industrial Furnace Co.
Allstates Refractory Contractors LLC
ANDRITZ METALS Inc.
= Applied Test Systems
Baker Furnace
CAN-ENG Furnaces International Ltd.
= Centorr Vacuum Industries
CM Furnaces Inc.
CMI Industry Americas Inc.

Conrad Kacsik Instrument Systems Inc.

Custom Electric Manufacturing LLC
Ebner Furnaces Inc.
Epcon Industrial Systems LP

Fives North American Combustion Inc.

Fuel Applications Ltd.
Furnace Rebuilders Inc.

= Gasharre Thermal Processing

Systems

= Grieve Corp.
Harper International
Heat Treat Equipment Co.
Hi-Tech Furnace Systems Inc.
Hotface Mechanics Inc.

Industrial Furnace Interiors
Inc. (IFl Inc.)
Industronics Service Co.
International Thermal Systems LLC
= Ipsen, Ipsen Customer Service (ICS)
Ircon/Fluke Process Instruments
ITW EAE - Despatch
Keith Co.
Lanly Co.
= Lindberg/MPH
Mangold Engineering Inc.
Marathon Monitors and Control
Systems Corporation (Beijing) Ltd.
Metro Services Inc.
Nutec Bickley
Park Thermal International
(1996) Corp.
Premier Furnace Specialists/
BeaverMatic
Raytek/Fluke Process Instruments
Sauereisen
SECO/WARWICK Corp.
Selas Heat Technology Co.
Stelter & Brinck
Surface Combustion Inc.
Tenova Inc.
= Thermal Product Solutions
Thermal Technology LLC
Thermcraft Inc.
Thermo Transfer Inc.
United Process Gontrols GmbH
United Process Controls Inc.
United Process Controls SARL
United Process Controls Sp. z 0.0.
Unitherm Furnace LLC
Vacuum Processes Inc.
= Wisconsin Oven Corp.
WS Thermal Process Technology Inc.

Rebuilds, Upgrades, Overhauls
& Modifications

= Abbott Furnace Co.
Abell Combustion Inc.
Ace Industrial Mfg.
= Across International LLC
= Aerospace Testing and Pyrometry
AFC-Holcroft
Ajax TOCCO Magnethermic Corp.
(Albertville AL)
Ajax TOCCO Magnethermic Corp.
(Madison Heights MI)
Ajax TOCCO Magnethermic Corp.
(North Canton OH)
= Ajax TOCCO Magnethermic Corp.
(Warren OH)
Ajax TOCCO Magnethermic Corp.
(Longview TX)
Ajax TOCCO Magnethermic
Canada Ltd.
Ajax TOCCO Magnethermic
(Shanghai) Co. LTD
Albertus Energy Inc.
Alhern-Martin Industrial Furnace Co.
Alloy Engineering Co.
Allstates Refractory Contractors LLC
ANDRITZ METALS Inc.
= Applied Test Systems
Baker Furnace
Blasdel Enterprises Inc.
CAN-ENG Furnaces International Ltd.
Casso-Solar Technologies LLC
= Centorr Vacuum Industries
CM Furnaces Inc.
CMI Industry Americas Inc.
Conrad Kacsik Instrument Systems Inc.
Control Concepts Inc.
Custom Electric Manufacturing LLC
Ebner Furnaces Inc.

= |ndicates an advertiser in this issue
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Elnik Systems LLC

Epcon Industrial Systems LP
ETS Schaefer LLC

Fireye Inc.

Fives North American Combustion Inc.

Fuel Applications Ltd.

Furnace Rebuilders Inc.

G-M Enterprises

Gasbarre Thermal Processing
Systems

Harper International

Harrop Industries Inc.

Heat Treat Equipment Co.

Hi-Tech Furnace Systems Inc.

Hi-Temp Products Corp.

Honeywell Combustion Safety

Hotface Mechanics Inc.

Industrial Furnace Interiors
Inc. (IFI Inc.)

Industronics Service Co.

INEX Inc.

International Thermal Systems LLC

Ipsen, Ipsen Customer Service (ICS)

ITW EAE - Despatch

Keith Co.

Keylon Thermal Consulting

L & L Special Furnace Co. Inc.

Lanly Co.

Lindberg/MPH

Linn High Therm GmbH

Lucifer Furnaces Inc.

Magnetic Specialties Inc.

Mangold Engineering Inc.

Marathon Monitors and Control
Systems Corporation (Beijing) Ltd.

Metro Services Inc.

Nabertherm Inc.

The New York Blower Co.

Nitrex Metal Inc.

Nitrex Metal Sp. z 0.0.

Nutec Bickley

Odyssey Technical Solutions

Park Thermal International
(1996) Corp.

Premier Furnace Specialists/
BeaverMatic

Pyrotek

Qual-Fab Inc.

R&G Services Inc.

SECO/WARWICK Corp.

Selas Heat Technology Co.

Stelter & Brinck

Surface Combustion Inc.

Tenova Inc.

Thermal Product Solutions

Thermal Technology LLC

Thermcraft Inc.

Thermo Transfer Inc.

United Process Controls GmbH

United Process Controls Inc.

United Process Controls SARL

United Process Gontrols Sp. z 0.0.

Unitherm Furnace LLC

Vacuum Processes Inc.

Wellman Furnaces Inc.

Wisconsin Oven Corp.

ZIRCAR Ceramics Inc.

Replacement & Spare Parts

-

-
-

Abbott Furnace Co.

Abell Combustion Inc.

Ace Industrial Mfg.

Across International LLC

Aerospace Testing and Pyrometry

AFC-Holcroft

Ajax-Tocco De Mexico S.A. DE C.V.

Ajax TOCCO Magnethermic Corp.
(Albertville AL)

-

-

-

-

-

-

-
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Ajax TOCCO Magnethermic Corp.
(Madison Heights MI)

Ajax TOCCO Magnethermic Corp.
(North Canton OH)

Ajax TOCCO Magnethermic Corp.
(Warren OH)

Ajax TOCCO Magnethermic Corp.
(Longview TX)

Ajax TOCCO Magnethermic
Canada Ltd.

Ajax TOCCO Magnethermic
(Shanghai) Co. LTD

Ajax TOCCO Magnethermic
(Tokyo Japan)

Albertus Energy Inc.

Alhern-Martin Industrial Furnace Co.

Alloy Engineering Co.

ANDRITZ METALS Inc.

Applied Test Systems

Baker Furnace

Blasdel Enterprises Inc.

CAN-ENG Furnaces International Ltd.

Casso-Solar Technologies LLC

Catalytic Products International Inc.

Centorr Vacuum Industries

CerCo Inc., Diamonite

CM Furnaces Inc.

CMI Industry Americas Inc.

Conrad Kacsik Instrument Systems Inc.

Control Concepts Inc.

Convectronics Inc.

Custom Electric Manufacturing LLC

Dalton Electric Heating Co. Inc.

Du-Co Ceramics Co.

Ebner Furnaces Inc.

Elnik Systems LLC

Epcon Industrial Systems LP

E.R. Advanced Ceramics Inc.,
US Refractories

Fireye Inc.

Fives North American Combustion Inc.

Fuel Applications Ltd.

Furnace Rebuilders Inc.

G-M Enterprises

Gasbarre Thermal Processing
Systems

GeoCorp Inc.

Grieve Corp.

Harper International

Harrop Industries Inc.

H.C. Starck Inc., Fabricated Products

Heat Treat Central

Heat Treat Equipment Co.

Hi-Tech Furnace Systems Inc.

Hi-Temp Products Corp.

Hotface Mechanics Inc.

Hydro-Thermal Corp.

| Squared R Element Co. Inc.

Industrial Furnace Interiors
Inc. (IFI Inc.)

Industrial Gas Engineering

Industronics Service Co.

INEX Inc.

International Thermal Systems LLC

Ipsen, Ipsen Customer Service (ICS)

ITW EAE - Despatch

Keith Co.

Keylon Thermal Consulting

Lanly Co.

Lindberg/MPH

Linn High Therm GmbH

Lucifer Furnaces Inc.

Magnetic Specialties Inc.

Mangold Engineering Inc.

Marathon Monitors and Control
Systems Corporation (Beijing) Ltd.

Metro Services Inc.

Nabertherm Inc.

Nanmac Corp.

View expanded listings online at www.industrialheating.com/aftermarket

= National Element Inc.

North American Cronite Inc.

Nutec Bickley

Qdyssey Technical Solutions

Park Thermal International
(1996) Corp.

Premier Furnace Specialists/
BeaverMatic

The Rembar Co. LLC

R&G Services Inc.

Sandvik Heating Technology
USA, Kanthal

SECO/WARWICK Corp.

Selas Heat Technology Co.

Stelter & Brinck

Sticker Corp.

Super Systems Inc.

Surface Combustion Inc.

TE Wire & Cable

Tenova Inc.

Thermal Product Solutions

Thermal Technology LLC

Thermcraft Inc.

Trent Inc.

United Process Controls GmbH

United Process Controls Inc.

United Process Controls SARL

United Process Controls Sp. z 0.0.

Unitherm Furnace LLC

Vacuum Processes Inc.

Wellman Furnaces Inc.

Wisconsin Oven Corp.

ZIRCAR Ceramics Inc.

High-Temperature Alloy Fans

AFC-Holcroft

AirPro Fan & Blower Co.
Alloy Engineering Co.
Baker Furnace

CMI Industry Americas Inc.
Ebner Furnaces Inc.
Hotface Mechanics Inc.
Industrial Gas Engineering

= |psen, Ipsen Customer Service (ICS)

Keith Co.
Keylon Thermal Consulting

= Lindberg/MPH

Mangold Engineering Inc.

Premier Furnace Specialists/
BeaverMatic

Qual-Fab Inc.

SECO/WARWICK Corp.

Unitherm Furnace LLC

Vacuum Processes Inc.

VACUUM FURNACE
SYSTEMS

Field Service

= Across International LLC
= Aerospace Testing and Pyrometry

Ajax-Tocco De Mexico S.A. DE C.V.

Ajax TOCCO Magnethermic Corp.
(Albertville AL)

Ajax TOCCO Magnethermic Corp.
(Madison Heights MI)

Ajax TOCCO Magnethermic Corp.
(North Canton OH)

= Ajax TOCCO Magnethermic Corp.

(Warren OH)
Ajax TOCCO Magnethermic Corp.
(Longview TX)
Ajax TOCCO Magnethermic
Canada Ltd.
Ajax TOCCO Magnethermic
(Shanghai) Co. LTD
ALD Vacuum Technologies NA Inc.
Allstates Refractory Contractors LLC

IndustrialHeating.com

-

-

-

-

Baker Furnace

Cashvac Inc., Vacuum Pumps

Centorr Vacuum Industries

Conrad Kacsik Instrument Systems Inc.

ECM-USA Inc.

Edwards Vacuum

Elnik Systems LLC

Furnacare Inc.

Furnace Rebuilders Inc.

G-M Enterprises

Gasbarre Thermal Processing
Systems

Ipsen, Ipsen Customer Service (ICS)

IVA Schmetz GmbH

Keylon Thermal Consulting

Lindberg/MPH

Mangold Engineering Inc.

Metallurgical High Vacuum Corp.

Nutec Bickley

Premier Furnace Specialists/
BeaverMatic

PVT Inc.

SECO/VACUUM Technologies LLC

SECO/WARWICK Corp.

Signature Vacuum Systems Inc.

Solar Manufacturing

Surface Combustion Inc.

Thermal Technology LLC

Tuthill Vacuum & Blower Systems

VAC AERO International Inc.

Vacuum Processes Inc.

Vacuum Pump Services

Hot Zone Rebuild & Replacement

-
-

-

-
-

-

-

-

Across International LLC

Aerospace Testing and Pyrometry

ALD Vacuum Technologies NA Inc.

Alloy Engineering Co.

Allstates Refractory Contractors LLC

Centorr Vacuum Industries

Elnik Systems LLC

Furnacare Inc.

Furnace Rebuilders Inc.

G-M Enterprises

Gasbarre Thermal Processing
Systems

H.C. Starck Inc., Fabricated Products

Heat Treat Equipment Co.

Hi-Temp Products Corp.

Ipsen, Ipsen Customer Service (ICS)

IVA Schmetz GmbH

JC Cole & Associates Inc., Vacuum
Furnace Insulation Products

Keylon Thermal Consulting

Mangold Engineering Inc.

Nutec Bickley

Premier Furnace Specialists/
BeaverMatic

PVT Inc.

The Rembar Co. LLC

SECO/VACUUM Technologies LLC

SECO/WARWICK Corp.

Signature Vacuum Systems Inc.

Solar Manufacturing

Surface Combustion Inc.

Thermal Technology LLC

VAC AERO International Inc.

Vacuum Processes Inc.

Vacuum Pump Services

Zircar Refractory Composites
Inc. (ZRCI)

Installation & Start-up

-
-

Across International LLC

Aerospace Testing and Pyrometry

Ajax-Tocco De Mexico S.A. DE C.V.

Ajax TOCCO Magnethermic Corp.
(Albertville AL)
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-

Ajax TOCCO Magnethermic Corp.
(Madison Heights MI)

Ajax TOCCO Magnethermic Corp.
(North Canton OH)

Ajax TOCCO Magnethermic Corp.
(Warren OH)

Ajax TOCCO Magnethermic Corp.
(Longview TX)

Ajax TOCCO Magnethermic
Canada Ltd.

Ajax TOCCO Magnethermic
(Shanghai) Co. LTD

ALD Vacuum Technologies NA Inc.

Allstates Refractory Contractors LLC

Centorr Vacuum Industries

Conrad Kacsik Instrument Systems Inc.

ECM-USA Inc.

Furnacare Inc.

Furnace Rebuilders Inc.

G-M Enterprises

Gasbarre Thermal Processing
Systems

Heat Treat Equipment Co.

Ipsen, Ipsen Customer Service (ICS)

Keylon Thermal Consulting

Mangold Engineering Inc.

Marathon Monitors and Control
Systems Corporation (Beijing) Ltd.

Nabertherm Inc.

Nutec Bickley

Premier Furnace Specialists/
BeaverMatic

PVT Inc.

SECO/VACUUM Technologies LLC

SECO/WARWICK Corp.

Signature Vacuum Systems Inc.

Solar Manufacturing

Surface Combustion Inc.

Thermal Technology LLC

Tuthill Vacuum & Blower Systems

United Process Controls GmbH

United Process Controls Inc.

United Process Controls SARL

United Process Gontrols Sp. z 0.0.

VAC AERO International Inc.

Vacuum Processes Inc.

Vacuum Pump Services

Leak Detection & Repair

-

-

-

-
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Across International LLC
Advanced Vacuum Co. Inc. (ADVACO)
Aerospace Testing and Pyrometry
Agilent Technologies,
Vacuum Products
ALD Vacuum Technologies NA Inc.
Cashvac Inc., Vacuum Pumps
Centorr Vacuum Industries
Cumberland Vacuum Products Inc.
Furnacare Inc.
Furnace Rebuilders Inc.
G-M Enterprises
Gasbarre Thermal Processing
Systems
Honeywell Combustion Safety
INFICON
Ipsen, Ipsen Customer Service (ICS)
IVA Schmetz GmbH
Keylon Thermal Consulting
Leybold USA Inc.
Madison Co.
Mangold Engineering Inc.
Metallurgical High Vacuum Corp.
Nutec Bickley
Praxair Inc.
Premier Furnace Specialists/
BeaverMatic
PVT Inc.
SECO/VACUUM Technologies LLC
SECO/WARWICK Corp.

-

www. shol ehsanat . con

Signature Vacuum Systems Inc.
Solar Manufacturing

Super Systems Inc.

Surface Combustion Inc.
Thermal Technology LLC

VAC AERO International Inc.
Vacuum Processes Inc.

Vacuum Pump Services

Preventative Maintenance

-

-

-

-

-

-

-

-

Across International LLC

Advanced Vacuum Co. Inc. (ADVACO)

Aerospace Testing and Pyrometry

Ajax-Tocco De Mexico S.A. DE C.V.

Ajax TOCCO Magnethermic Corp.
(Albertville AL)

Ajax TOCCO Magnethermic Corp.
(Madison Heights MI)

Ajax TOCCO Magnethermic Corp.
(North Canton OH)

Ajax TOCCO Magnethermic Corp.
(Warren OH)

Ajax TOCCO Magnethermic Corp.
(Longview TX)

Ajax TOCCO Magnethermic
Canada Ltd.

Ajax TOCCO Magnethermic
(Shanghai) Co. LTD

ALD Vacuum Technologies NA Inc.

Allstates Refractory Contractors LLC

Baker Furnace

Cashvac Inc., Vacuum Pumps

Centorr Vacuum Industries

Conrad Kacsik Instrument Systems Inc.

Cumberland Vacuum Products Inc.

ECM-USA Inc.

Elnik Systems LLC

Furnacare Inc.

Furnace Rebuilders Inc.

G-M Enterprises

Gasbarre Thermal Processing
Systems

Heat Treat Equipment Co.

Ipsen, Ipsen Customer Service (ICS)

Ircon/Fluke Process Instruments

IVA Schmetz GmbH

Keylon Thermal Consulting

Lindberg/MPH

Mangold Engineering Inc.

Metallurgical High Vacuum Corp.

Nutec Bickley

Premier Furnace Specialists/
BeaverMatic

PVT Inc.

Raytek/Fluke Process Instruments

Sauereisen

SECO/VACUUM Technologies LLC

SECO/WARWICK Corp.

Signature Vacuum Systems Inc.

Solar Manufacturing

Surface Combustion Inc.

Thermal Technology LLC

Tuthill Vacuum & Blower Systems

VAC AERO International Inc.

Vacuum Processes Inc.

Vacuum Pump Services

Pump Repair & Maintenance

-

-

IndustrialHeating.com

Across International LLC
Advanced Vacuum Co. Inc. (ADVACO)
Aerospace Testing and Pyrometry
Agilent Technologies,

Vacuum Products
ALD Vacuum Technologies NA Inc.
Cashvac Inc., Vacuum Pumps
Cumberland Vacuum Products Inc.
Edwards Vacuum
Furnacare Inc.

-
-

-

G-M Enterprises

Ipsen, Ipsen Customer Service (ICS)

Keylon Thermal Consulting

Leybold USA Inc.

Mangold Engineering Inc.

Metallurgical High Vacuum Corp.

Midwest Vacuum Pumps Inc.

Premier Furnace Specialists/
BeaverMatic

SECO/VACUUM Technologies LLC

SECO/WARWICK Corp.

Signature Vacuum Systems Inc.

Thermal Technology LLC

Trillium US Inc.

Tuthill Vacuum & Blower Systems

VAC AERO International Inc.

Vacuum Processes Inc.

Vacuum Pump Services

Rebuilds, Upgrades,
Overhauls & Modifications

-

-

Across International LLC

Aerospace Testing and Pyrometry

Agilent Technologies, Vacuum Products

Ajax-Tocco De Mexico S.A. DE C.V.

Ajax TOCCO Magnethermic Corp.
(Albertville AL)

Ajax TOCCO Magnethermic Corp.
(Madison Heights MI)

Ajax TOCCO Magnethermic Corp.
(North Canton OH)

Ajax TOCCO Magnethermic Corp.
(Longview TX)

Ajax TOCCO Magnethermic
Canada Ltd.

Ajax TOCCO Magnethermic
(Shanghai) Co. LTD

ALD Vacuum Technologies NA Inc.

Alloy Engineering Co.

Allstates Refractory Contractors LLC

Baker Furnace

Cashvac Inc., Vacuum Pumps

Centorr Vacuum Industries

Conrad Kacsik Instrument Systems Inc.

Control Concepts Inc.

ECM-USA Inc.

ETS Schaefer LLC

Furnacare Inc.

Furnace Rebuilders Inc.

G-M Enterprises

Gasbarre Thermal Processing
Systems

H.C. Starck Inc., Fabricated Products

Heat Treat Equipment Co.

Ipsen, Ipsen Customer Service (ICS)

Keylon Thermal Consulting

Lindberg/MPH

Magnetic Specialties Inc.

Mangold Engineering Inc.

Marathon Monitors and Control
Systems Corporation (Beijing) Ltd.

Metallurgical High Vacuum Corp.

The New York Blower Co.

Nutec Bickley

Park Thermal International
(1996) Corp.

Premier Furnace Specialists/
BeaverMatic

PVT Inc.

Qual-Fab Inc.

The Rembar Co. LLC

SECO/VACUUM Technologies LLC

SECO/WARWICK Corp.

Signature Vacuum Systems Inc.

Solar Manufacturing

Surface Combustion Inc.

Thermal Technology LLC

United Process Controls GmbH

United Process Controls Inc.
United Process Controls SARL
United Process Controls Sp. z 0.0.
VAC AERO International Inc.
Vacuum Processes Inc.

Vacuum Pump Services

Replacement & Spare Parts

-

-

Across International LLC

Aerospace Testing and Pyrometry

Agilent Technologies, Vacuum Products

AirPro Fan & Blower Co.

Ajax-Tocco De Mexico S.A. DE C.V.

Ajax TOCCO Magnethermic Corp.
(Albertville AL)

Ajax TOCCO Magnethermic Corp.
(Madison Heights MI)

Ajax TOCCO Magnethermic Corp.
(North Canton OH)

Ajax TOCCO Magnethermic Corp.
(Warren OH)

Ajax TOCCO Magnethermic Corp.
(Longview TX)

Ajax TOCCO Magnethermic
Canada Ltd.

Ajax TOCCO Magnethermic
(Shanghai) Co. LTD

ALD Vacuum Technologies NA Inc.

Alloy Engineering Co.

Baker Furnace

Centorr Vacuum Industries

CerCo Inc., Diamonite

Conrad Kacsik Instrument Systems Inc.

Control Concepts Inc.

Convectronics Inc.

Cumberland Vacuum Products Inc.

Dalton Electric Heating Co. Inc.

Du-Co Ceramics Co.

Durex Industries

ECM-USA Inc.

Edwards Vacuum

Elnik Systems LLC

E.R. Advanced Ceramics Inc.,
US Refractories

Furnacare Inc.

Furnace Rebuilders Inc.

G-M Enterprises

Gasbarre Thermal Processing
Systems

H.C. Starck Inc., Fabricated Products

Heat Treat Equipment Co.

Hi-Temp Products Corp.

Industrial Furnace Interiors Inc.
(IFl Inc.)

Industrial Gas Engineering

Ipsen, Ipsen Customer Service (ICS)

IVA Schmetz GmbH

JC Cole & Associates Inc., Vacuum
Furnace Insulation Products

Keylon Thermal Consulting

Leybold USA Inc.

Lindberg/MPH

Magnetic Specialties Inc.

Mangold Engineering Inc.

Metallurgical High Vacuum Corp.

Nabertherm Inc.

Nanmac Corp.

National Element Inc.

North American Cronite Inc.

Nutec Bickley

Park Thermal International
(1996) Corp.

= |ndicates an advertiser in this issue
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Premier Furnace Specialists/
BeaverMatic
PVT Inc.
Qual-Fab Inc.
The Rembar Co. LLC
= SECO/VACUUM Technologies LLC
SECO/WARWICK Corp.
Signature Vacuum Systems Inc.
= Solar Manufacturing
Surface Combustion Inc.
TE Wire & Cable
Teledyne Hastings Instruments
Thermal Technology LLC
Tuthill Vacuum & Blower Systems
VAC AERO International Inc.
Vacuum Processes Inc.
Vacuum Pump Services

INDUCTION
SYSTEMS

Coil Design & Efficiency
Improvements

= Across International LLC

Ajax-Tocco De Mexico S.A. DE C.V.

Ajax TOCCO England

Ajax TOCCO Magnethermic Corp.
(Albertville AL)

Ajax TOCCO Magnethermic Corp.
(Madison Heights MI)

Ajax TOCCO Magnethermic Corp.
(North Canton OH)

= Ajax TOCCO Magnethermic Corp.

(Warren OH)

Ajax TOCCO Magnethermic Corp.
(Longview TX)

Ajax TOCCO Magnethermic
Canada Ltd.

Ajax TOCCO Magnethermic
(Shanghai) Co. LTD

Ajax TOCCO Magnethermic
(Tokyo Japan)

Alpha 1 Induction Service Center

Case Tool Inc.

Durex Industries

EFD Induction Inc.

eldec LLC, a member of the
EMAG Group

ELECTROHEAT LLC

Giltron Inc.

Induction Professionals

Induction Resources

Induction Tooling Inc.

Inductoheat Inc., an Inductotherm
Group Co.

Minteq International Inc.

Pillar Induction

Radyne Corp.

SMS Elotherm North America LLC

Taylar

Winkield
Tec 5 Inc.
Taylor-Winfield Technologies Inc.

Ultraflex Power Technologies Corp.
Vacuum Processes Inc.

Coil Repair & Replacement

= Across International LLC

Ajax-Tocco De Mexico S.A. DE C.V.

Ajax TOCCO England

Ajax TOCCO Magnethermic Corp.
(Albertville AL)

Ajax TOCCO Magnethermic Corp.
(Madison Heights M)

Ajax TOCCO Magnethermic Corp.
(North Canton OH)

= Ajax TOCCO Magnethermic Corp.

(Warren OH)

Ajax TOCCO Magnethermic Corp.
(Longview TX)

Ajax TOCCO Magnethermic
Canada Ltd.

Ajax TOCCO Magnethermic
(Shanghai) Co. LTD

Ajax TOCCO Magnethermic
(Tokyo Japan)

Alpha 1 Induction Service Center

Case Tool Inc.

Durex Industries

East Coast Induction Inc.

EFD Induction Inc.

eldec LLC, a member of the
EMAG Group

ELECTROHEAT LLC

Giltron Inc.

Induction Professionals

Induction Tooling Inc.

Inductoheat Inc., an Inductotherm

Group Co.
Lone Star Induction Inc.
Magnetic Specialties Inc.
Phoenix Induction Corp.
Pillar Induction
Radyne Corp.

ELOTHERM

SMS group

SMS Elotherm North America LLC

Taylar

lliinl‘m@ﬂid
nc.

Technolc

Taylor-Winfield Technologies Inc.

Ultraflex Power Technologies Corp.

Vacuum Processes Inc.

Field Service

= Across International LLC

Ajax-Tocco De Mexico S.A. DE C.V.

Ajax TOCCO England

Ajax TOCCO Magnethermic Corp.
(Albertville AL)

Ajax TOCCO Magnethermic Corp.
(Madison Heights MI)

Ajax TOCCO Magnethermic Corp.
(North Canton OH)

= Ajax TOCCO Magnethermic Corp.

(Warren OH)

Ajax TOCCO Magnethermic Corp.
(Longview TX)

Ajax TOCCO Magnethermic
Canada Ltd.

Ajax TOCCO Magnethermic
(Shanghai) Co. LTD

Ajax TOCCO Magnethermic
(Tokyo Japan)

Allstates Refractory Contractors LLC

Alpha 1 Induction Service Center
= Centorr Vacuum Industries

EFD Induction Inc.

eldec LLC, a member of the
EMAG Group

ELECTROHEAT LLC

Furnace Rebuilders Inc.

Giltron Inc.

Induction Tooling Inc.

Inductoheat Inc., an
Inductotherm Group Co.

Integral Power Technologies LLC

Mitutoyo America Corp.

Phoenix Induction Corp.

Pillar Induction

Radyne Corp.

View expanded listings online at www.industrialheating.com/aftermarket

www. shol ehsanat . con

SMS Elotherm North America LLC
Stelter & Brinck
Taylor-Winfield Technologies Inc.

Ultraflex Power Technologies Corp.

Vacuum Processes Inc.

Vacuum Processes Inc.

Power Supply Service & Upgrades

= Across International LLC
Ajax-Tocco De Mexico S.A. DE C.V.

Installation & Start-up

Ajax TOCCO England

-

-

Across International LLC

Ajax-Tocco De Mexico S.A. DE C.V.

Ajax TOCCO England

Ajax TOCCO Magnethermic Corp.
(Albertville AL)

Ajax TOCCO Magnethermic Corp.
(Madison Heights MI)

Ajax TOCCO Magnethermic Corp.
(North Canton OH)

Ajax TOCCO Magnethermic Corp.
(Warren OH)

Ajax TOCCO Magnethermic Corp.
(Longview TX)

Ajax TOCCO Magnethermic
Canada Ltd.

Ajax TOCCO Magnethermic
(Shanghai) Co. LTD

Ajax TOCCO Magnethermic
(Tokyo Japan)

Alpha 1 Induction Service Center

Centorr Vacuum Industries

EFD Induction Inc.

eldec LLC, a member of the
EMAG Group

Giltron Inc.

Induction Tooling Inc.

Inductoheat Inc., an Inductotherm
Group Co.

Integral Power Technologies LLC

Phoenix Induction Corp.

Pillar Induction

Radyne Corp.

SMS Elotherm North America LLC

Stelter & Brinck

Taylor-Winfield Technologies Inc.

Ultraflex Power Technologies Corp.

Vacuum Processes Inc.

Ajax TOCCO Magnethermic Corp.
(Albertville AL)

Ajax TOCCO Magnethermic Corp.
(Madison Heights MI)

Ajax TOCCO Magnethermic Corp.
(North Canton OH)

= Ajax TOCCO Magnethermic Corp.

(Warren OH)

Ajax TOCCO Magnethermic Corp.
(Longview TX)

Ajax TOCCO Magnethermic
Canada Ltd.

Ajax TOCCO Magnethermic
(Shanghai) Co. LTD

Ajax TOCCO Magnethermic
(Tokyo Japan)

Alpha 1 Induction Service Center

Control Concepts Inc.

East Coast Induction Inc.

EFD Induction Inc.

eldec LLC, a member of the
EMAG Group

ELECTROHEAT LLC

Giltron Inc.

Induction Heating Consultations

Inductoheat Inc., an Inductotherm
Group Co.

Integral Power Technologies LLC

Magnetic Specialties Inc.

Phoenix Induction Corp.

Pillar Induction

Radyne Corp.

SMS Elotherm North America LLC

Taylor-Winfield Technologies Inc.

Ultraflex Power Technologies Corp.

Vacuum Processes Inc.

Preventive Maintenance

Load Matching Services

= Across International LLC

-

Across International LLC

Ajax-Tocco De Mexico S.A. DE C.V.

Ajax TOCCO England

Ajax TOCCO Magnethermic Corp.
(Albertville AL)

Ajax TOCCO Magnethermic Corp.
(Madison Heights MI)

Ajax TOCCO Magnethermic Corp.
(North Canton OH)

Ajax TOCCO Magnethermic Corp.
(Warren OH)

Ajax TOCCO Magnethermic Corp.
(Longview TX)

Ajax TOCCO Magnethermic
Canada Ltd.

Ajax TOCCO Magnethermic
(Shanghai) Co. LTD

Ajax TOCCO Magnethermic
(Tokyo Japan)

Alpha 1 Induction Service Center

eldec LLC, a member of the
EMAG Group

ELECTROHEAT LLC

Giltron Inc.

Inductoheat Inc., an Inductotherm
Group Co.

Integral Power Technologies LLC

Phoenix Induction Corp.

Pillar Induction

Radyne Corp.

Taylor-Winfield Technologies Inc.

Ultraflex Power Technologies Corp.

Ajax-Tocco De Mexico S.A. DE C.V.

Ajax TOCCO England

Ajax TOCCO Magnethermic Corp.
(Albertville AL)

Ajax TOCCO Magnethermic Corp.
(Madison Heights MI)

Ajax TOCCO Magnethermic Corp.
(North Canton OH)

= Ajax TOCCO Magnethermic Corp.

(Warren OH)

Ajax TOCCO Magnethermic Corp.
(Longview TX)

Ajax TOCCO Magnethermic
Canada Ltd.

Ajax TOCCO Magnethermic
(Shanghai) Co. LTD

Ajax TOCCO Magnethermic
(Tokyo Japan)

Allstates Refractory Contractors LLC

Alpha 1 Induction Service Center

Case Tool Inc.

EFD Induction Inc.

eldec LLC, a member of the
EMAG Group

Furnace Rebuilders Inc.

Giltron Inc.

Induction Professionals

Induction Resources

Induction Tooling Inc.

Inductoheat Inc., an Inductotherm
Group Co.

Integral Power Technologies LLGC

Ircon/Fluke Process Instruments
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Phoenix Induction Corp.

Pillar Induction

Premier Furnace Specialists/
BeaverMatic

Radyne Corp.

Raytek/Fluke Process Instruments

SMS Elotherm North America LLC

Stelter & Brinck

Taylor-Winfield Technologies Inc.

Ultraflex Power Technologies Corp.

Vacuum Processes Inc.

Rebuilds, Upgrades,
Overhauls & Modifications

Across International LLC

Ajax-Tocco De Mexico S.A. DE C.V.

Ajax TOCCO England

Ajax TOCCO Magnethermic Corp.
(Albertville AL)

Ajax TOCCO Magnethermic Corp.
(Madison Heights M)

Ajax TOCCO Magnethermic Corp.
(North Canton OH)

Ajax TOCCO Magnethermic Corp.
(Warren OH)

Ajax TOCCO Magnethermic Corp.
(Longview TX)

Ajax TOCCO Magnethermic
Canada Ltd.

Ajax TOCCO Magnethermic
(Shanghai) Co. LTD

Ajax TOCCO Magnethermic
(Tokyo Japan)

Albertus Energy Inc.

Allstates Refractory Contractors LLC

Alpha 1 Induction Service Center

East Coast Induction Inc.

EFD Induction Inc.

eldec LLC, a member of the
EMAG Group

ELECTROHEAT LLC

ETS Schaefer LLC

Furnace Rebuilders Inc.

Giltron Inc.

Induction Heating Consultations

Induction Professionals

Inductoheat Inc., an Inductotherm
Group Co.

Integral Power Technologies LLC

Lone Star Induction Inc.

The New York Blower Co.

Park Thermal International
(1996) Corp.

Phoenix Induction Corp.

Pillar Induction

Premier Furnace Specialists/
BeaverMatic

Pyrotek

Radyne Corp.

SMS Elotherm North America LLC

Stelter & Brinck

Taylor-Winfield Technologies Inc.

Ultraflex Power Technologies Corp.

Vacuum Processes Inc.

Ajax TOCCO Magnethermic Corp.
(Longview TX)

Ajax TOCCO Magnethermic
Canada Ltd.

Ajax TOCCO Magnethermic
(Shanghai) Co. LTD

Ajax TOCCO Magnethermic
(Tokyo Japan)

Alpha 1 Induction Service Center

Case Tool Inc.

CerCo Inc., Diamonite

Convectronics Inc.

Du-Co Ceramics Co.

Durex Industries

East Coast Induction Inc.

EFD Induction Inc.

eldec LLC, a member of the
EMAG Group

ELECTROHEAT LLC

Furnace Rebuilders Inc.

Giltron Inc.

Induction Heating Consultations

Induction Professionals

Induction Tooling Inc.

Inductoheat Inc., an Inductotherm
Group Co.

JC Cole & Associates Inc., Vacuum
Furnace Insulation Products

Magnetic Specialties Inc.

North American Cronite Inc.

Phoenix Induction Corp.

Pillar Induction

Premier Furnace Specialists/
BeaverMatic

PVT Inc.

Radyne Corp.

SMS Elotherm North America LLC

Taylor-Winfield Technologies Inc.

Ultraflex Power Technologies Corp.

Vacuum Processes Inc.

Zircar Refractory Composites
Inc. (ZRCI)

Transformer Maintenance,
Repair & Replacement

Replacement & Spare Parts

-

-
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Across International LLC

Ajax-Tocco De Mexico S.A. DE C.V.

Ajax TOCCO England

Ajax TOCCO Magnethermic Corp.
(Albertville AL)

Ajax TOCCO Magnethermic Corp.
(Madison Heights MI)

Ajax TOCCO Magnethermic Gorp.
(North Canton OH)

Ajax TOCCO Magnethermic Corp.
(Warren OH)

IndustrialHeating.com

Ajax-Tocco De Mexico S.A. DE C.V.

Ajax TOCCO England

Ajax TOCCO Magnethermic Corp.
(Albertville AL)

Ajax TOCCO Magnethermic Corp.
(Madison Heights MI)

Ajax TOCCO Magnethermic Corp.
(North Canton OH)

Ajax TOCCO Magnethermic Corp.
(Warren OH)

Ajax TOCCO Magnethermic Corp.
(Longview TX)

Ajax TOCCO Magnethermic
Canada Ltd.

Ajax TOCCO Magnethermic
(Shanghai) Co. LTD

Ajax TOCCO Magnethermic
(Tokyo Japan)

Alpha 1 Induction Service Center

Case Tool Inc.

East Coast Induction Inc.

EFD Induction Inc.

eldec LLC, a member of the
EMAG Group

ELECTROHEAT LLC

Giltron Inc.

Induction Heating Consultations

Induction Professionals

Inductoheat Inc., an Inductotherm
Group Co.

Integral Power Technologies LLC

Jackson Transformer Co.

Lone Star Induction Inc.

Magnetic Specialties Inc.

Phoenix Induction Corp.

Pillar Induction

Premier Furnace Specialists/
BeaverMatic

Radyne Corp.

SMS Elotherm North America LLC

Taylor-Winfield Technologies Inc.

Ultraflex Power Technologies Corp.

Vacuum Processes Inc.

LLARY
PMENT

Cooling Equipment Repair
& Replacement

-

-

-

Across International LLC

AirPro Fan & Blower Co.
Alhern-Martin Industrial Furnace Co.
Alpha 1 Induction Service Center
Blasdel Enterprises Inc.
Casso-Solar Technologies LLC

CMI Industry Americas Inc.

Delta Cooling Towers

Dr
k Co%lerg

KEEPIN' IT COOL SINCE 1985

Dry Coolers Inc.

eldec LLC, a member of the
EMAG Group

Gasbarre Thermal Processing
Systems

Giltron Inc.

Heat Treat Equipment Co.

Hi-Tech Furnace Systems Inc.

HydroThrift Corp.

Induction Professionals

Ipsen, Ipsen Customer Service (ICS)

Keylon Thermal Consulting

Lanly Co.

Madison Co.

Mangold Engineering Inc.

Metro Services Inc.

Nitrex Metal Inc.

Nitrex Metal Sp. z o.0.

Park Thermal International
(1996) Corp.

Premier Furnace Specialists/
BeaverMatic

Radyne Corp.

RISE IVF AB

Signature Vacuum Systems Inc.

Sticker Corp.

Taylor-Winfield Technologies Inc.

Tenova Inc.

Vacuum Processes Inc.

ENERGY
CONSERVATION

Energy Audit

Albertus Energy Inc.
Alhern-Martin Industrial Furnace Co.
Allstates Refractory Contractors LLC
ANDRITZ METALS Inc.
CAN-ENG Furnaces International Ltd.
CMI Industry Americas Inc.
Fives North American Combustion Inc.
Furnace Rebuilders Inc.

= G-M Enterprises
Honeywell Combustion Safety

= [psen, Ipsen Customer Service (ICS)
Ircon/Fluke Process Instruments
Keith Co.
Lanly Co.
Magnetic Specialties Inc.
Metro Services Inc.
Nutec Bickley
Raytek/Fluke Process Instruments
SECO/WARWICK Corp.
Stelter & Brinck
Tenova Inc.
WS Thermal Process Technology Inc.

Heat Recovery

Albertus Energy Inc.

Allstates Refractory Contractors LLC
Catalytic Products International Inc.
CMI Industry Americas Inc.

Dr
I Co¥:ler§

KEEPIN' IT COOL SINCE 1955‘
Dry Coolers Inc.
Epcon Industrial Systems LP
Fives North American Combustion Inc.
Fuel Applications Ltd.
Furnace Rebuilders Inc.
= G-M Enterprises
Harrop Industries Inc.
Honeywell Combustion Safety
= Honeywell Thermal Solutions
HydroThrift Corp.
= [NEX Inc.
Keith Co.
Lanly Co.
Metro Services Inc.
Nutec Bickley
SECO/WARWICK Corp.
Stelter & Brinck
Vacuum Processes Inc.
WS Thermal Process Technology Inc.

Solvent Recovery

Software

-

CMI Industry Americas Inc.

Conrad Kacsik Instrument Systems Inc.

DANTE Solutions Inc.

Ipsen, Ipsen Customer Service (ICS)

Marathon Monitors and Control
Systems Corporation (Beijing) Ltd.

Mitutoyo America Corp.

Nabertherm Inc.

Premier Furnace Specialists/
BeaverMatic

RISE IVF AB

SECO/WARWICK Corp.

Super Systems Inc.

United Process Controls GmbH

United Process Controls Inc.

United Process Controls SARL

United Process Controls Sp. z 0.0.

= Across International LLC
Vacuum Processes Inc.

INDUSTRIAL

HEATING

The contents of this directory are
intended for the use of individuals and/
or companies looking to purchase
equipment, components and/or supplies.
Use of this directory for sales solicitations
of any type (phone, fax, e-mail or mail) is
prohibited unless expressly approved by
the publisher.

If your company was not included in this
directory or if any information has been
presented inaccurately, please contact
Breanne Rozek, directories manager, at
248-244-6259 or rozekb@bnpmedia.com

= |ndicates an advertiser in this issue



Downl oaded from SSECO dat abase in:
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Induction Heaters

Across International

Founded and based in New Jersey, Across
International supplies laboratory equipment
in the areas of heat treatment and material
processing for universities, research facilities
and labs.We have more than 20 years of
industrial manufacturing experience with
induction heaters, drying ovens, ball mills, lab
furnaces and pellet presses.
www.acrossinternational.com

Materials Testing Equipment
Applied Test Systems

This brochure gives an overview of
ATS' extensive line of affordable yet
uncompromising materials testing
equipment. ATS is large enough to offer
an extensive line of standard products.
However, it is and always will be flexible
enough to custom-tailor any systems for a
specific application.

www.atspa.com

Vacuum and Controlled Atmosphere
Furnaces

Centorr Vacuum Industries

The MIM-Vac M is specifically for the metal
injection molding (MIM) market. It is
designed primarily for second stage binder
removal and sintering and has a number of
design improvements specific for use with
MIM feedstocks.

www.centorr.com

Ovens and Furnaces

Grieve Corp.

Over 400 standard ovens and furnaces, with
temperatures to 2700°F, are described in
this catalog from Grieve. Custom-designed
heat-processing systems are also included.
Grieve offers laboratory, bench, cabinet,
truck, walk-in and conveyor ovens; clean-
room and pharmaceutical ovens; laboratory
and industrial furnaces; environmental test
chambers; and more.

www.grievecorp.com

Silicon-Carbide Heating Elements
I Squared R Element Co.

Starbar and Moly-D elements are made

in the U.S. with a focus on providing the
highest-quality heating elements and service
to the global market.| Squared R Element
has been providing high-quality service for
over 40 years.

www.isquaredrelement.com

www. shol ehsanat . con

Radiant Tubes

INEX Incorporated

INEX Incorporated offers a line of silicon/
silicon carbide radiant tubes capable of tem-
peratures of 2450°F. These tubes have been
in use in heat-treat furnaces since 1988 and
have proven that their superior performance
and long life can significantly reduce mainte-
nance and operating costs.

www.inexinc.net

Furnaces & Ovens

L&L Special Furnace Co. Inc.

L&L Special Furnace Co.Inc.designs and
builds high-temperature furnaces, ovens, kilns,
guench tanks and heat-treating systems. We
specialize in batch production furnaces and
ovens, particularly applications requiring high
uniformity and controlled atmosphere. L&L
sells and services equipment worldwide.
www.llfurnace.com

Custom-Engineered Precast
Refractory Shapes

Plibrico

Ready to install, Redi-Shapes reduce your
downtime that can result in lower repair
costs. Plibrico Redi-Shapes provide you
with fast refractory lining replacement in
recurring high-wear zones. Big or small, our
high-quality tailor-made shapes are formed
to your exact specifications.
www.plibrico.com/contractors/ohio/
#redi-shapes

Vacuum Furnaces

SECO/Vacuum Technologies

A new brochure from SECO/Vacuum
Technologies (SVT) describes the company’s
mission to serve the North American
vacuum heat-treatment, brazing, sintering
and metallurgy markets with vacuum
furnace technologies and support close to
home. Innovative technologies, advanced
engineering and a unique Value Incentive
Program distinguish SECO/Vacuum as an
industry leader. www.SecoVacUSA.com

Surface Combustion

Heat-Treating Solutions

Surface Combustion has earned a trusted
reputation over 100 years of providing
rugged, reliable heat-treating solutions
equipped with the latest technology and
backed by strong technical support.
www.surfacecombustion.com

IndustrialHeating.com ¥ APRIL2019 53
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Products

Fixed Infrared Sensor

Palmer Wahl Instruments

The R10 series of fixed infrared sensors is designed for use in OEM

equipment and industrial process control and monitoring applications.

All models have a temperature range of 32-932°F (0-500C) and

feature 4 — 20 mA output. The non-contact sensors are powered

by 24VDC to easily interface with standard PLCs, temperature

controllers or panel meters. The 20:1 distance-
to-spot ratio is suited for measuring smaller
target areas or in applications where the
distance between the sensor and the
measurement area is larger. The rated
accuracy is + 1% of reading, and the
fixed emissivity at 0.95 is suitable for
measuring a wide variety of materials.
www.palmerwahl.com

Horizontal Forging Reciprocator
Industrial Innovations
A horizontal forging reciprocator features Spra-Rite technology.

The electronic servo-driven controls package and high-speed linear

PYROMETRY SERVICES

PYROMETRY TRAINING

NADCAP & HEAT TREAT CONSULTING
METROLOGY LABORATORY CALIBRATIONS

REGIONAL OFFICES
Hartford, CT  Tulsa, OK ¢ Cleveland, OH « Muskegon, Ml « Los Angeles, CA
Bedford, OH — Calibration Laboratory

844-828-7225 wissire wmain caicom
Profit from Our Knowledge because
Quality is Our Standard

Aerospace Testing & Pyrometry, Inc. is an ISO/IEC 17025 accredited
company specializing in the onsite calibration of temperature processing
instrumentation, calibration of vacuum measuring systems and temperature
uniformity surveys for thermal processing equipment. We specialize in value
added services such as: Laboratory calibrations for field test & secondary
test instruments, consulting and training in Pyrometry specifications,
Heat Treat Consulting & Procedure Writing and Consulting for Nadcap
Accreditations in Heat Treating, Non-Destructive Testing (NDT), Welding,
Brazing & Materials Test Laboratories

CORPORATE OFFICE: 4371 Saratoga Drive * Bethlehem, PA 18020

54 APRIL 2019
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assembly of the reciprocating
sprayer
deliver
precision
and smooth
operation at speeds of 50 inches/
second. This helps to achieve
faster cycles for more parts per
hour, improved part quality and
reduced lubrication consumption.
This automated sprayer has been
developed specifically for harsh
environments using both graphite and synthetic release agents. A
user-friendly controls system includes an 8-inch touchscreen with
built-in prompts. There is 100 recipe program storage capability
for quick recall of die setups. www.industrialinnovations.com

Non-Hazardous Hydraulic Fluids

Non-Haz Hydraulic Fluids LLC

Non-Haz 32 and Non-Haz FRHF 46 feature biodegradable,
water-based, non-glycol formulas, offering a premium, completely
non-hazardous solution for hydraulic systems. Non-Haz FRHF 46
hydraulic fluid is Factory Mutual-approved and has unique fire-
resistant and non-hazardous advantages. It contains enough water
to prevent fire ignition with no flash or fire point. Globally accepted
Non-Haz 32 and Non-Haz FRHF 46 fluids are ideal for the die-
casting and manufacturing industries, but they can be used for any
industry that needs optimal performance from its hydraulic energy
systems while being completely non-hazardous. Unlike other water-
based fluids or straight oils, their advanced anti-wear components
and exceptional heat-transfer properties lower maintenance costs by
extending pump life and increasing lubricity with wear. Non-Haz
FRHF 46 also protects high-pressure, high-temperature machines
from fire and corrosion. Www.non-hazhydraulicfluids.com

Lubricant

Sisu Chemical LLC

Scibond SL-87 is an environmentally friendly blend of water-
based polymers that is applied as a coating, rather than a reactive
bath like zinc phosphate. The one-step lubricant can replace both
the zinc phosphate system and halogenated oils. This lubricant
reduces the process to simply an application onto bare metal and
drying (either air or oven dried). There are no hazardous wastes or
residual chemicals to handle. Water rinses are not required, and no
additional water is necessary during processing except to dilute the
lubricant, eliminating waste streams to municipal water-treatment
plants. Scibond SL-87 has passed extensive production trials for
tube drawing of welded carbon steel. Preliminary trials have also
shown that it is suitable for forging applications such as cold heading,
stamping and large tube bending. www.sisuchem.com
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Metrology Vision System

L.S. Starrett Co.

The AV450 Automatic Vision System allows users to cost-
effectively achieve high throughput in their inspection process.
It is ideal for both repetitive, larger part-run applications and
routine quality assurance. Featuring a larger X, Y, Z measuring
envelope of 18 inches x 14 inches x 8 inches, the AV450 has high-
resolution video zoom optics and can be pre-programmed (CNC)
for repetitive part inspection or driven manually via a trackball
for individual measurements. Throughput is enhanced by either
QC5000 or MetLogix M3 software that controls video edge
detection and multiple-channel fiber optic or LED illumination.
The AV450 has an external

motion control unit and

includes a Windows-based

operating system with

an operator interface via

desktop PC with a 24-

inch touchscreen

monitor and

Wi-Fi network

connectivity.

CAD files can

be imported/

exported, and

reports can be

generated and

archived.

www.starrett.com

Dry Screw Pump

ULVAC Technologies

The LS series of dry screw pumps is a more compact and lower-
cost replacement to multi-stage dry Roots pumps for a wide range
of vacuum applications. With four pumping speeds from 120 to
1,000 m3/h, the LS series provides high pumping speed and low
power consumption. The pump features a pair of conical-shaped,
variable-pitch, deeply machined steel screws that allow the pump to
be 1/3 shorter in length and 1/3 lighter in weight than other screw
pumps in the same pumping speed class. This design also increases
the pumping speed near atmospheric pressure, allowing the LS
pump to deliver a 20% faster pump-down time while using less

power. A built-in silencer reduces the noise level to no more than

61dB(a). .eovriann

www. shol ehsanat . con

FOR SUPER SAFETY

INTRODUCING

DUAL/REDUNDANT SELF
CHECK UV FLAME SENSOR
AND COMBUSTION
SAFEGUARD CONTROL

1t Gas PROTECTOFIER CONTROL

Gos Supiy

"?F

)]

UG os

Dual/Redundant Pilot Gas Valves
Dual Redundant Main Gas Valves

Dual/Redundant Self Check
UV Sensor and Combustion
Safeguard

No moving parts; high signal strength; recommended
for over 24 hours of continuous operation application

For over 60 years, we have provided Electrical Safety
Equipment for Industry. For complete information, contact us at
e-mail @ protectioncontrolsinc.com or visit our website

at www.protectioncontrolsinc.com

7317 N. LAWNDALE AVE. « P.0. BOX 287 » SKOKIE, IL 60076-0287
(847) 674-7676 » CHICAGO: (773) 763-3110 * FAX: (847) 674-7009

- >

ep Case Stop-Off Paint
or Gas Carburizing

T Y
HE l hyppy coMPAY

283 E. Helen Road

Palatine, IL 60067
= Phone: 847-202-0000
Fax: 847-202-0004
www.duffycompany-

com
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e Aftermarket

PARTS ¢ SERVICE ¢ CONSULTING

Contact: Becky McClelland * Phone: 412-306-4355 © Fax: 248-502-1076 ® becky@industrialheating.com
2019 Rates: Just $150 per month for a single card, $295 for a double card. We'll post your ad online for an additional $30.

aichelin group

~~~HOlCROFE

industrial furnace solutions

PREVENT IT

INDUGTTION
EATTING

N

Phone: +1 248 624 8191 | Fax: +1 248 668 9604

spareparts@afc-holcroft.com
www.afc-holcroft.com

CASHVAC INC.

"Vacuum Pump Specialists"

1840 Industrial Dr.
Libertyville 1l 60048
Phone: 800-397-1600
Fax: 847-816-0893
e-mail: cashvac@aol.com
Contact: Bob Fergus,
www.cashvac.com

ELECTR@HEAT

Specializing in Induction Heating Technologies
 Coil Repair, Design & Development Services
* Induction Heating Systems: design, sales & service
 Application Development
ELECTROHEAT, LLC
4925 Krebs Drive Fax: (262) 644-5115
Hartford, WI 53027 Cell: (414) 659-7570

Website: www.eheatllc.com

Phone: (262) 644-5100

14 1 I duldy
Quality Used Heat Treating Equipment
Installation and Start-Up Services
Appraisal Services
Visit www.heattreatequip.com
for current inventory
John L.Becker, Il - Ph:734-331-3939
Fax:734-331-3915 - Cell: 734-516-2814

AFTERMARKET SERVICES

® Field Service Installation

* Vacuum Leak Testing/Repair
® Preventative Maintenance

® Used/Rebuilt Furnaces

Alan Fostier: afostier@centorr.com
Dan Demers: ddemers@centorr.com
CUSTOM HIGH-TEMPERATURE
VACUUM FURNACES

www.cenforr.com

;ﬁj‘CENTORR

Vacuum Industries

55 Northeastern Blvd., Nashua, NH 03062

Ph: 603-595-7233  Fax: 603-595-9220
sales@centorr.com

Heat Treating Furnaces
« Highly Uniform
« Custom & Standard
« Excellent Reputation for Quality
« Atmosphere Controlled
« Local Service
YOUR THERMAL INVESTMENT
DESERVES SPECIAL TREATMENT

&L Special

Industrial Furnaces, Ovens and Quench Tanks

877.846.7628 - www.lIfurnace.com

20 Kent Road Aston, PA 19014

Ipsen Customer
Service

1-844-Go-Ipsen

International: +1-815-332-2530

Sevice | Parts | Hot Zones

Upgrades | Retrofits sen

AFTERMARKET ONLINE: WWW.INDUSTRIALHEATING.COM/AFTERMARKET

56 APRIL 2019 I IndustrialHeating.com

Single or
NEW DOUBLE
Aftermarket
Canrds

Big Impact
for a Small Price!
Starting at $150 per month for a black & white card
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3 THE AFTERMARKET |

B&G Services, Tne.
For more information

contact us at HEAT TREAT EQUIPMENT ° New and Used
800_558_7733 SERVICE * INSTALLATION * REBUILDING
gy Nickel Catalyst Cubes In Stock
' l PILLAR 101 Bissell Street, Joliet, IL 60432
l . INDUCTION¥ Phone: (815) 727-3300

INDUSTRI AL Website: www.randgservices.com

I I E ATI N G Email: weston@randgservices.com

Replacement Parts

Rebuild and Repair

Upgrades & Design Modifications

Preventative Maintenance & Training
Advanced Controls
Customer Service Programs

INDUSTRIAL INDUSTRIAL INDUSTRIAL INDUSTRIAL INDUSTRIAL INDUSTRIAL

HEATING | HEATING  HEATING | HEATING | HEATING | HEATING

4 izad oz Bad ndustry, U

PR

il

Indugtry Looking Up

Blacksmithing
P fis Hot
Hand Brazing

INDUSTRIAL INDUSTRIAL INDUSTRIAL INDUSTRIAL INDUSTRIAL INDUSTRIAL

HEATING  HEATIN HEATING | HEATING  H -~:l < |HEATING

(-omne

e Testing Basics

nagf” e

www.industrialheating.com/subscribetoday

INDUSTRIAL
A

- 1IN
for REPRINT PLAQUES
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| CLASSIFIED MARKETPLACE [

INDUSTRIAL

HEATING

offers high-impact packages so you can
find the most qualified job candidates!

Contact Becky McClelland at: 412-306-4355 or becky@industrialheating.com

2019 Print Rates: $150 per column inch for 1x frequency; $140 for 3x; $125 for 6x; $120 for 12x
» Print ad PLUS online posting: Add $49.00

» Print ad, Online Ad PLUS IH Daily News Brief Eblast: Add $75.00

Web ONLY! Need Maximum Exposure Right Away? Online Ad Posting, IH Daily Newsbrief and Listing: $250.00

FOR SALE HELP WANTED

* Coil Specialists: Design, Build & Repair
« Forging/Heating & Coreless Coils

« Heat Treating Coils

» Machined Quality Coils

 \Workhead Transformers

* Open and/or Cast Block Design

» Skid Rails
248-486-8760
sales@phoenixinduction.com
www.phoenixinduction.com
*Registered trademarks of their respective companies

[Ipsen

LOOKING TO HIRE:
Passionate Field Service Engineers

AREAS WITH IMMEDIATE OPENINGS: Connecticut, Southern California,
South Carolina, Pacific Northwest; Houston, Texas; Indianapolis, Indiana;
Toronto, Canada

Ipsen designs and manufactures world-class heat treating equipment and
is sprinting into its sixth consecutive year of record furnace sales. We are

FOR SALE openings for experienced* service technicians who:

committed to giving our customers world-class support and have several

Are passionate about customer satisfaction.

Mowry Enterprises, Inc.

New * Used *x Rebuilt x Solutions

¥ Thrive in a challenging technical environment.
¥ Are highly motivated to learn, teach and solve.

* FOR SALE *

Surface / GM: 48 x 48 x 60, High vacuum, 2
Bar internal quench, rebuilt (very little use)

* Ipsen will consider intermediate and entry-level technicians who display the
right attitude and basic skill set. Less experienced candidates with the right
stuff will be enrolled in the 2019 Ipsen Corporate Academy and spend

Abar HR 34-60 : 24h x 24w x 60d, 2 Bar
Graphite hot zone, high vac port

(up to) 6 months of comprehensive classroom and hands-on, paid training
before transitioning to their permanent assignment.

Surface 20 22 36 2 bar, High vacuum,
Graphite hot zone

Learn more about the Ipsen Corporate Academy, an exclusive program that

TM 12 x 12 x 24 6 Bar: New graphite CFC
hot zone, 6 Bar positive quench

emphasizes the expertise needed to be an effective Field Service Engineer.

Abar HR 26 2 Bar: 2400°F, 18” x 24” x 36”
graphite hot zone, High vacuum, 2 bar Pressure
Quench

Ipsen serves a diverse group of customers, and members of our Field Service
Team have the opportunity to work with leading Aerospace, Medical, Energy
and Automotive companies. You will:

C.l. Hayes 24 x 24 x 36 Vacuum
Temper: 1450°F

 Supervise equipment installation

Ipsen 72 x 72 Bottom load, 2 Bar

o Troubleshoot problems
o Install upgrades

Vac Aero 60 x 60 Rebuilt bottom
load 2 bar.

o Perform preventative maintenance

Ipsen 14 x 24 x 36 5 Bar, very little
use on new hot zone

« Provide personnel training

If you have experience with large capital equipment, enjoy variety, stay calm in

Borel 18 x 24 x 36 Hydrogen Retort
Furnace: 1832°F

stressful situations, have solid electrical and mechanical skills, and are available

TM 12 x 12 x 20: graphite hot zone, high
vacuum, internal quench, 5 psig positive quench

to travel regularly, Ipsen may have the opportunity you are looking for.

www.mowryenterprises.com
email: grm@mowryenterprises.com

Phone: 508-845-4768 Fax: 508-845-4769 | \_ Want to know more? You can find a job description at: https://bit.ly/2Htvt]e )

Read enough and think you have what it takes?
Send your resume to Resumes@IpsenUSA.com.

58 APRIL 2019 I IndustrialHeating.com
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EQUIPMENT FOR SALE

AMERICAN

EXPRESS I
VISA

We Have Over 500 Pieces of Equipment in Stock
If your needs are not listed below, please let us know and we will

locate a furnace/oven to suit your needs. We have all the ancillary
equipment available for the above such as Tempering Furnaces,
Washers, Charge Cars and Endo Generators.

Price is what you pay. Value is what you get. —Warren Buffett

BAKER

PARK THERMAL

Baker Gas Fired Oven with Cooling, 7’W
X 7’H x 8'L (Heating chamber), 7’W x 7’H x
8 L (Cooling chamber), vertical rising door
between chambers, 600°F, 750,000 BTUH,
powered carts, stainless steel interior and
controls.

SELAS

Park Thermal Gas Fired Mesh Belt Furnace,

17-1/2"W x 7"H x 15" 8”L, 375,000 BTUH,
900°F ¢/w controls.

SURFACE COMBUSTION

Electric Batch/Qil Quench Furnace,

Selas Gas Fired Car Bottom Furnace, 6'W x
7’Hx10L, 1,800°F, 3,000,000 BTUH, 6 North
American Tempest Burners, 460V/3Ph/60Hz,
variable speed drive, combustion blower
complete with free-standing panel and
controls.

SHERWOO0D

Sherwood Gas Fired Mesh Belt Furnace, 5’'W
x 10’H x 30’L (Heated), 500°F, 500,000 BTUH
¢/w controls.

VACUUM INDUSTRIES (CENTORR)

Vacuum Industries (Centorr) VII Metallurgical

Vacuum System, 6"W x 5”H x 15”L, 2,400°F,
460V/3 PHASE/60 CY/55 AMPS/38 KVA c/w
controls, pumps etc

CAR BOTTOM FURNACE

Gas Fired Car Bottom Furnace, 10’ wide x 25’
long x 8" high, 1,650°F, 18,000,000 BTUH, 16
North American Burners, 3 zones of control,
440V, 3 Phase, 60 Cycle complete with
controls.

INDUSTRIAL HEATING EQUIPMENT

Industrial Heating Equipment Gas Fired Mesh
Belt Furnace, 24”W x 10”H x 22°L, 500,000
BTUH, 950°F c¢/w controls.

30” W x 30” H x 48”L, Max. Temp. 1,950°F,
System 1 Rear Handler, 3500 Gal. Quench
Tank, 2 Agitators & Controls.

AFC - HOLCROFT

(2) INTEGRAL QUENCH FURNACES, 36"W x
30”H x 48"L, 1,800°F Max, Recuperated with
Top Cool, Rear Handler, Oil Heaters (54kW),

Re-Circ. Fan, Control System.

SURFACE COMBUSTION

INTEGRAL QUENCH FURNAGE,

30”"W x 30”H x 48”L, 1,750°F, 1,000,000
BTUH, Trident Tubes, Endo/Natural Gas/
Ammonia, SSI Atmosphere Controllers,

SSI Gold Probes, Qil Filters And SBS Coolers.
System Comes Complete with a Gas Fired
Temper, Washer and Charge Car.

SURFACE COMBUSTION

INTEGRAL QUENCH FURNACE, 10,000 Ib.
payload, 87” W x 87” L x 36" H, 1,850°F,
4,600,000 BTUH, 12,500 Gallons, 6 Agitators,
Eclipse Burners, 3 Rear Handlers & Controls
with PLC.

HOLCROFT

Holcroft Gas Fired Mesh Belt Furnace,
24”W x 9”H x 14’ 8”L, 400,000 BTUH, 750°F
c¢/w controls.

' * Visit us online at: www.parkthermal.com *

Park Thermal International (1996) Corp.

62 Todd Road, Georgetown, ON L7G 4R7
Tel: (905) 877-5254 « Fax: (905) 877-6205 © Toll Free: (877) 834-HEAT (4328)

Since 1938

) f

Email: jmistry@parkthermal.com e Website: www.parkthermal.com

FOR SALE

VFC/Ipsen Vacuum Furnace
¢ ID: 48" x 48” x 36" High
* Horizontal Loading
« [ORI\[ZLQHG BT
e Mech. Pumps + Diffusion Pump
¢ PLC Digital Controls
e Rebuilt in 2015
¢ Operational (Aerospace)
Cleveland, OH

Ph: 440-519-3800
Email: sales@whkay.com

ENDOTHERMIC CATALYST

THE FINEST QUALITY THE LOWEST PRICE

FOR SALE

CARBURIZE FASTER?

IT ONLY SEEMS
IMPOSSIBLE

[Tk WK MRV ) [GHZ [SRIQH
* CH, [IVIDIZD\VXQGHUERQIUR!

[DVLU\BULYHDQ\ IHVLGXDIEDUERQT
[CRIRIKHIQH [ITRDGRISDUNVC]
(MREXUQRIIBILREZDVIHC

(15 (2 [IBIPRQIKV]

MY XIXUH YDYLQJV DUHDNSURAIL]

700 |b. gear
carburized
18% faster

]
AN
N

£ HEAVY CARBON €O, LLC

Please send questions & specks to:
George Barbour
heavycarbon@frontiernet.net
Online at www.heavycarbon.com
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0

SPARK D __ =
IGNITERS /
Used Heat Treating Furnaces and Ovens

—— ATMOSPHERE GENERATORS MISCELLANEOUS (continued)
750CFH Endothermic Ipsen Gas SBS Air/Qil Coolers (4)
800CFH Endothermic Surface Gas AFC Pusher Line (Atmos.) Gas 1750°F
1,000CFH Exothermic Gas Atmos. Gas 36" Wide Table — Rotary Hearth (Atmos.)  Elec 1850°F
1,500CFH Endothermic Lindberg (Air) Gas 30"x 48" Surface Roller Table (2) 44’
2,000CFH Ammonia Dissoc. Drever (3) Elec 36"x 48" Holcroft Charge Car (DE)
3,000CFH Endothermic Lindberg (3) - Air Gas 48"'x60"x60"  Steel "Roll-in" Carts (3)
3,600CFH Endothermic Surface (2) Gas 54"Diax 108"H Ebner Bell (Atmos.) Gas 1650°F
5,600CFH Endothermic Surface (2) Gas
6,000CFH  Gas Atmos. Nitrogen Generator ~ Gas OVENS/BOX TEMPERING
8'x18"x 8" Lucifer Elec 1250°F
BOX FURNACES ——— 12'x16"x 18" Lindberg (3) Elec 1250°F
12"x 24" x 10" Lindberg (Atmos.) Elec 2000°F 14"x 14" x 14" Blue-M Elec 1050°F
12"x 24" x 10" Lindberg (Atmos.) Elec 2500°F 14"x14"x 14" Gruenberg Elec 1200°F
* Improved 12" x 24" x 12" Hevi Duty (2) Elec 1950°F 14" x 14" x 14" Blue-M Elec 650°F
Performance 12'x 32" x 12" L&L (Retort) Elec 2000°F 14"x 14"x 14" Gruenberg (solvent) Elec 450°F
* Longer Life 13'x 24'x 12" Electra Up/Down Elec2000°F  15'x24'x 12" Sunbeam (N,) Elec 1200°F
° Larggr Gap 17'x14.5"'x12" L&L (New) Elec 2350°F 20"x 18"x 20" Blue-M Elec 400°F
* Floating Spark 18'x30"x 13" Hevi-Duty Elec1850°F 20 x18'x 20"  Despatch Elec 650°F
* Direct Replacement 18" %36 x 18” Lindberg (Atmos) Elec 2500°F  20'x18'x 20"  Blue-M Elec 650°F
Call for model/ 187 36" x 18" Hevi Duty Elec2000°F  20°x18'x20"  Blue-M (2) Elec 800°F
pricing information 18'x36'x 18" Lindberg (Fan) Elec1850°F  24'x20'x 20"  Blue-M Elec 1000°F
& 20"x 48" x 12" Hoskins Elec 2000°F 24'x 24" x 24" Grieve Elec 500°F
“We offer both designs 36"x72'x42"  Eisenmann (Car Bottom)  Gas 3100°F 20" x 24" x 20" Despatch Elec 1350°F
60'x216'x48"  IFSI (Car Bottom) (Gas 2400°F 24" x 24" x 36" New England Elec 800°F
THE | DUFFY COMPANY 60'x156'x60"  Lindberg Car Bottom Gas1850°F  24'x24'x48"  Blue-M Elec 600°F
. 96"x360"x48” Sauder Car Bottom Elec 1400°F 24'x 36"x 24" Grieve Elec 500°F
"W 283 East Hellen Road « Palatine, IL 60067 126%420’<72" Drever Lit-OfF (2) (Mmos) Gas 14509  24'x36'x 24"  Demtec (N,) Elec 500°F
& Tel: 847.202.0000  Fax: 847.202.0004 24°x36'x 24 AFC (N Elec 1250°F
www.duffycompany.com S PIT FURNACES —_— 24" x 36" x 24" Grieve Elec 1000°F
14 D!a x 60D Procedyne F!UId Bed Elec 1850°F 24" x 36" x 24" Trent Elec 1400°F
72'Diax72°D Flynn+Dreffein (2) (Atmos.) ~ Elec 1400°F 25'% 20" x 20" Blue-M Elec 650°F
60" Diax 52'H “Bell” Nitrider (Retort) Elec 1200°F 94"« 36'x 48  Gruenberg Elec 500°F
= = 25"x20"x 20" Blue-M (Inert] Elec 1100°F
Visit g ez e N RN CES = 262638 Griewe ((2) ) Elec 850°F
industrialheati / 24" x36'x 18" Hayes (0il Quench) Elec2400°F 0, x 30 x60"  Gruenberg Elec 450°F
www.inaustriainea |ngcom 20'x36'x 24 T - Temper B 1400F  30'x30"x 48" Process Heat Elec 650°F
.o 48'x 48" x 24" Surface (2-Bar) Elec 2400°F 30"x 38"x 48" Gruenberg (Inert) (2) Elec 450°F
classified 48'x 48" x36" Ipsen “Like New” Elec2400F o0, x48'x30" Surface (2) Elec 1400°F
to find out how the 60" Diax96°H Ipsen Bottom Loag®  Elec2400F o0, %48 < 80 Surface e
72" Diax 96"H Abar “Bottom Load” (5 Bar) Elec 2400°F 36" x 36" x 36" Grieve Elec 350°F

INDUSTRIAL INTEGRAL QUENCH FURNACES ggx %%x 3:?6 1Efluetl\ll Enviroment Chamber (.guc t?;gg“?
24'x36'x 24" AFC (Top-Cool-Line)  Elec 1850°F "% 30" x 36" Tren ec

H E A I I N G 30" x 48" x 20"  Surface (2) Gas 1750°F 36"x42'x 72" Gruenberg Elec 450°F
307 x 48" x 24”  Surface Gas 1750°F 36"x48"x 36" Pollution Control Burn Off  Gas 850°F
36"x48"x 36"  Grieve Elec 350°F
BELT FURNACES/OVENS 36"x48"x 36"  AFC Gas 1250°F
LA I F I E D 10"x 6" x 7" Abbott (Brazing) “Like New” Elec 2150°F 36" x 48" x 36" TPS (Environmental) Elec -40°C to +200°C
24" x 12" x 18" Gruenberg Elec 450°F 36"x60"x 36"  CEC (2) Elec 650°F
24" x 18'L Thermal Basic Belt Line Gas 1750°F 36" x 36" x 78”  Despatch Elec 1050°F
32'x 24" x 12" 0S| Slat Belt Gas 450°F 36"x 84"x 36"  Lindberg (1996) Gas 850°F
36'x 24' x 8" Surface Cast Belt (Line) Gas 1750°F 37"'x25"x 37" Despatch Elec 500°F
60" x 30" x 10" Sherwood (Gas 500°F 37" x 25" x 37" Despatch Elec 850°F
60" x 40' x 14" GE Roller Hearth (Atmos)  Elec 1650°F 38"x20"x 26"  Grieve Elec 500°F
can hel p yOU ta rget 60" x 40" x 14" Wellman Roller Hearth (Atmos) Elec 1650°F 42"x72"'x 36"  Despatch Elec 1350°F
AleR p 2 48" x 24" x 36"  Blue-M Elec 600°F
qualified job candidates! — MISCELLANEOUS——— g rag o0 Ui A
indberg (Hyd. Press Elec 1250°F
Combustion Air Blowers (All sizes) 48" : 34" i 52" Heat M??Cf(] }(/2) ) Elec 500°F
24 x3E Lindberg Charge Car (Manual) 48'x48'x48'  TPS - Environmental Elec 392°F
?:“et 30" x 48” Surface Scissor Lift Elec 48" x 48" x 60" Blue-M Elec 400°F
30"x 48" Surface Charge Car (SE-ER) 48'x48'x 72" Gruenberg Elec 500°F
gg? Aslgp"zcgfllefg (ﬁ)Q Tk () Eeo 1000F 54" x 68" x 66" Despatch (2) Elec 500°F
x 30 x alt Quench fanks ec 1000° 55'x 30" x 60" Precision Quincy Elec 350°F
or contact Becky McClelland 307 x 48" x 30 Surface Washer Gas RayySoa .
48" x 48" x 72" Blue M Elec 400°F
t 4 1 2 306 43 55 30" x 48" x 30" Surface Washer (2) Gas 72" : 72" i 72" Despatch (2) Gas 500°F

a S - or (226) Be1II5§ G;Jgf&}ﬁ "ghﬁw Tﬁbe/"DHeatﬁEXChangefS ] 72" x120"x 72" Despatch Gas 500°F

i i i x19°x elt Washer/Uryo as 72" x 120" x 72" Precision Quincy Elec 500°F -
beCky@l ndustrialheating.com 36"x 48 AFC Charge Car (DE) Elec  72'x252'x 60" Precision Quincy “Car Oven” Gas 500°F

24” Wide Table ~ Surface rotary Hearth ~ Gas 1750°F 96” x 360" x 48" Sauder Car Bottom Elec 1400°F
30" x30"x 30"  Subzero -105 to 375°F Elec. 108" x 96" x 65"  Eisenmann (3) Gas 1200°F

30925 Aurora Road * Cleveland, Ohio 44139 * (440) 519-3800 Fax (440) 519-1455
web: www.whkay.com e-mail: sales@whkay.com

Employment Marketplace
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HEAT TREAT EQUIPMENT

42056 Michigan Avenue. Canton, M| 48188
Phone: 734-331-3939 « Fax: 734-331-3915
E-mail: john@heattreatequip.com

0052 Surface Combustion Temper Furnace (30"W x 48'L

x 30"H, 1200°F, gas-fired)

€0068 Despatch Aluminum Aging Box Furnace (60"W x
72'D x 66'H, 395°F, electric)

U3624 Lindberg Nitrogen Temper Furnace (24'W x 36'D x
18'H, 1350°F, gas-fired)

U3656 Despatch Batch Temper Furnace (56”"W x 72D x
55”H, 1400°F, electric)

V1010 Dow Batch Temper Furnace (30"W x 48”L x 20"H,
1250°F, gas-fired)

V1024 PIFCO Batch Temper Furnace, Skid Hearth (36”W
x 48”L x 30"H, 1200°F, electric)

V1095 Surface Combustion Temper Furnace (30'W x 48'D
x 30"H, 1250°F, gas-fired)

V1106 Dow Batch Normalizer Furnace (45"W x 84'D x
32'H, 1800°F, gas-fired)

Batch High-Temp Furnaces

U3556 Pacific Industrial Batch High-Temp Furnace (24"W
x 36”L x 18”H, 2800°F, electric)

U3637 Pacific Scientific Batch Temper Furnace (30"W x
48"D x 24”H, 1600°F, gas-fired)

U3643 Surface Combustion Temper Furnace (30"W x
48"D x 42"H, 1400°F, electric, 81kw)

V1013 Thermolyne High-Temp Batch Furnace (10"W x
14'L x 9'H, 2000°F, electric)

V1067 Seco Warwick High-Temp Batch Furnace (24'W x
36'D x 24'H, 2000°F, electric)

V1068 Surface Combustion Oil Quench Furnace (30"W x
30"D x 48”H, 1950°F, gas-fired)

V1130 Onspec Slot Forge Furnace (72'W x 96'D x 48'H,
2400°F, gas-fired)

Car Bottom Furnaces

U3653 Thermal Dynamix Car Bottom Furnace (5'W x 10°'D
x 5’H, 1650°F, gas-fired)

V1144 Selas Car Bottom Furnace (72"W x 120”D x 84”H,
1800°F, gas)

Drop Bottom Furnaces

C0069 Enviro-Pak Drop Bottom Furnace (48"W x 48'D x
48"H, 1200°F, electric)

U3543 Despatch AL Quench Drop Bottom Furnace (48'W
X 72'L x 48'H, 1200°F, electric)

Internal Quench Furnaces

€0064 Lucifer 1Q Furnace (18'W x 24'D x 18'H, 1900°F,
electric)

U3569 Surface Combustion 1Q Furnace (24"W x 36”D x
18”H, 1750°F, gas-fired)

V1046 Surface Combustion 1Q Furnace (87'W x 87'L x
36'H, 1850°F, gas-fired)

V1082 Holcroft IQ Furnace with Top Cool (36"W x 48'D x
30'H, 1850°F, gas-fired)

V1111 Surface Combustion 1Q Furnace (30"W x 48'D x
30'H, 1850°F, gas-fired)

Mesh Belt Brazing Furnaces

C0102JL Becker MB Brazing Furnace w/Exo & Dryer
(30"W x 24’5"heated L x 10”H, 2050°F, electric)

U3529 Cl Hayes Mesh Belt Brazing Furnace (18"W x 6'H x
8' heating, 2100°F, electric)

U3592 JL Becker Mesh Belt Brazing Furnace (12'W x 6'H,
2100°F, electric)

V1035 Seco Warwick Mesh Belt Brazing Furnace (18"W x
12”H x 8'heated, 2100°F, electric)

Mesh Belt Tempering Furnaces

0044 CGS Moore Mesh Belt Curing Oven (22'W x 20'L x
10'H, 500°F, gas-fired)

0073 Heat Machine Mesh Belt Tempering Furnace (24"W
x 10'L x 4'H, 1000°F, gas-fired)

€0075 Industrial Heating Mesh Belt Tempering Furnace

0080 Surface Combustion Mesh Belt Temper Furnace
(18'W x 11'H, 13" long, 1000°F, gas-fired)

€0081 Park Thermal Mesh Belt Temper Furnace (17.5"W
x 7"H, 15'8" long, 900°F, gas-fired)

€0083 Eltropuls Plasma Furnace System (56'Dia x 80'D,
1022°F, electric)

C0090 Hengli Mesh Belt Sealing Furnace - Atmosphere
(6"W x 3.5'H, 2100°F, electric)

U3638 American Gas Furnace MB Temper Furnace (31"W
x 5'H, 17" heated length, 1200°F, gas-fired)

Pusher Furnaces

U3648 Ipsen P-12 Pusher Furnace (30"W x 30'L x 30"H,
1650°F,gas-fired)

Roller Hearth & Rotary Furnaces

U3550 PIFCO Powered Roller Hearth Temper Furnace
(21"W x 120°L x 18"H, 1000°F, electric)

V1009 Ipsen Continuous Temper Roller Hearth Furnace
(24”W x 120'L x 18”H, 1350°F, electric)

V1091 Finn & Dreffein Rotary Hearth Furnace (13'3"ID x
5'3"ID x 4'W x 2'8"H, 2275°F, electric)

Steam Tempering Furnace

U3616 Degussa Durferrit Steam Tempering Furnace
(24"Dia x 48'D, 1200°F, electric)

Tip Up Furnaces

€0043 Industrial Furnace Tip-Up Furnace (8'W x 22'4'D x
6'H, 1800°F, gas-fired)

Vacuum Furnaces

€0013 Cl Hayes Qil Quench Vacuum Furnace (24'W x
36'D x 18'H, 2400°F, electric)

€0027 Pacific Scientific Vacuum Temper Furnace (24”W x
36"D x 24"H, 1450°F, electric)

C0111 Lindberg Vacuum Furnace (15"W x 24'L x 12'H,
2400°F, electric)

C0137 Surface Combustion 2-Bar Vacuum Furnace
(48"W x 60D x 48'H, 2400°F, elect)

U3612 AVS Vacuum Annealing Furnace 2-Bar (18'W x
24'D x 12"H, 2400°F, electric)

V1004 Cl Hayes Vacuum Furnace, Oil Quench (18”W x
30”L x 12"H, 2400°F, electric)

V1131 Abar Vacuum Furnace (24"W x 60'D x 24'H,
2250°F, electric)

V1135 Abar Vacuum Furn Vert Bottom Load 2 Bar (72'Dia
x72'Deep, 2400°F, electric)

V1136 Surface Combustion Vacuum Furnace, 2-Bar
(26"W x 36'L x 22'H, 2400°F, electric)

V1138 Ipsen Vacuum Furnace, 5-Bar (24"W x 36'L x
14"H, 2400°F, electric)

V1143 Surface Combustion Vacuum 2-Bar Furnace (48'W
x 60'D x 48'H, 2400°F, elect)

Endothermic Gas Generators

U3594 AFC-Holcroft Gas Generator (3,000 CFH Endo,
gas)

U3635 Lindberg Hydryzing Gas Generator
(6000 CFH Endo, gas)

U3647 Lindberg Gas Generator (3000 CFH Endo, 2050°F,
gas)

U3658 JL Becker Gas Generator (8,000 CFH Exo, gas)

V1075 Lindberg Gas Generator (3,000 CFH Endo, gas)

Exothermic Gas Generators

U3652 Surface Combustion Gas Generator (10,000 CFH
Exo, gas)

V1036 Seco Warwick Gas Generator
(3,000 CFH Exo, gas)

Material Handling - Conveyors

U3565 Conveyor - Roller (48”"W x 20'L)

U3625 Lindberg Atmosphere Oven (38"W x 38'D x 38'H,
850°F, electric)

U3629 Cabinet Oven (30"W x 30"D x 36"H, 750°F, electric)

U3642 Blue-M Oven/Ref, 20"W x 18”D x 20"H,
(-4°F/400°F)

Ovens - Walk-In

€0039 Gehnrich Walk-In Oven (72"W x 96'L x 72'H,
400°F, electric)

U3654 Precision Quincy Walk-In Oven (60”"W x 72”D x
72"H, 700°F, gas-fired)

U3655 Wisconsin Oven Walk-In Oven (61"W x 144”D x
97”H, 650°F, elect)

V1129 Webber Freezer (-120°F, electric)

Blowers

U018  Twin City Blower (20 HP, RBA-SW, Class 22)

Charge Cars

U3621 Dow Charge Car, DEDP (66"W x 60'D x 54'H)
V1085 Holcroft Charge Car (DE/DP, 36"W x 48'D)

Scissors Lifts & Holding Tables

V1086 Holcroft Scissors Lift & (2) Holding Tables

Heat Exchanger Systems

U030 Graham Systems Heat Exchanger - Plate
V1104 SBS Heat Exchanger - Air Cooled

Holding & Cooling Stations

V1113 Surface Combustion Forced Cool Station (30"W x
48'D x 30'H)
Many other holding stations - ask for details

Water Cooling Systems

U3404 JL Becker Cooling Tower with Tank: Tower: (51"W
x 36”D x 64”H, Tank: 72”"W x 84”D x 66”H)

U3595 JL Becker 2-Tank Water Cooling System, 2 Dayton
1HP Motors

U3646 HydroThrift, Duplex Pump Base, Water Cooling
System

V1038 Bell & Gossett Shell & Tube Heat Exchanger with
Tank

€0134 Surface Combustion Washer (60"W 60D 40'H,
180°F, gas-fired)

V1084 Holcroft Spray/Dunk Washer (36"W x 48'D x 30'H,
190°F, gas-fired)

V1101 Surface Combustion Spray Washer (36'W x 48'D x
30"H, 180°F, electric, 58kw)

Extensive inventory of all types of transformers for any
and all applications

Baskets & Boxes

Extensive inventory of heat treat baskets and
boxes Heat Treat Lines

Heat Treat Lines

V1137 T-6 Annealing & Aging Furnace Line

HEAT TREAT EQUIPMENT

For miscellaneous parts inventory
and complete equipment listings
use this QR-Code to go directly

to our listings, or visit
www.heattreatequip.com

(24"W x 22'L x 10'H, 950°F, gas-fired)
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Across International LLC
Aerospace Testing & Pyrometry
Air Products & Chemicals Inc.
Ajax TOCCO Magnethermic Corp.
Applied Test Systems
Association For Iron & Steel Technology
Benko Products

Centorr Vacuum Industries Inc.
DMP CryoSystems

Duffy Co., The

G-M Enterprises

Gasbarre Thermal Processing Systems
Graphite Metallizing Inc.

Grieve Corp., The

Harbison Walker International

| Squared R Element Co. Inc.
INEX Inc.

Ipsen Inc.

L & L Special Furnace Co., Inc.
National Element, Inc.

Plibrico Company, LLC

Praxair

Protection Controls Inc.
SECO/Vacuum Technologies LLC
Solar Manufacturing

Thermocouple Technology, LLC
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Phone

888-988-0899
908-217-8722
800-654-4567
800-547-1527
800-299-6408
724-814-3000
440-934-2180
800-962-8631
915-351-8500
847-202-0000
951-340-4646
734-656-2000
914-968-8400
847-546-8225
800-492-8349
716-542-5511
716-537-2270
800-727-7626
910-459-9216
800-600-5511
312-337-9000
800-PRAXAIR

847-674-7676
814-332-8400
267-384-5040
800-784-3783

Website

www.acrossinternational.com
www.atp-cal.com
www.airproducts.com
www.ajaxtocco.com
www.atspa.com
www.aist.org
www.benkoproducts.com
www.centorr.com
www.CryoSystems.com
www.duffycompany.com
www.gmenterprises.com
www.gasharre.com
www.graphalloy.com/IH
WWW.grievecorp.com
www.thinkhwi.com
www.isquaredrelement.com
www.INEXinc.net
WWW.ipsenusa.com
www.lIfurnace.com
www.nationalelement.com
www.plibrico.com
WWW.praxair.com
www.protectioncontrolsinc.com
www.SecoVacUSA.com
www.solarmfg.com

www.tteconline.com

Get Connected with
INDUSTRIAL

HEATING

( ) Facebook
www.facebook.com/
IndustrialHeating

YouTube
www.youtube.com/
industrialheating

Twitter
www.industrialheating.
com/twitter

LinkedIn
www.industrialheating.
com/linkedin
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THE SUPPLIERS AND MANUFACTURERS
YOU NEED, ALL IN ONE PLACE!

* Annealing
(1 : - * Association Membership
‘ @ * Brazing

* Carbonitriding

* Carburizing

* Certifications

* Ferritic Nitrocarburizing
* Hardening (Q&T)

* High Speed Steel

* Nitriding

* Tool Steel

INDUSTRIAL
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“G-M Furnaces are simply outstanding: especially the hot zones, controls and powerful external quench system.....
they are the best | have seen. Our G-M Furnaces are work-horses and require minimum maintenance. G-M has the best

service and “after the sale” support we have experienced.
We have twenty-four (24) G-M Vacuum Furnaces and three (3) more High Temperature Box Furnaces. Twenty-

four (24) Vacuum Furnaces consist of three (3) 15-Bar thirteen (13) 6-Bars, three (3) 10-Bars and five (5) 2-Bars In
addition to Furnaces we have also purchased nine G-M replacements Hot Zones for our other Vacuum Furnaces.”

- Bob Muto, Plant Manager
3$8/2R&/(9(/$1T

a Division of Paulo Products Company

Furnaces that work

Vacuum Furnaces - Atmosphere Furnaces - Replacement Parts - Hot Zones

Locations: East Coast, Midwest & West Coast
www.gmenterprises.com  phone (951) 340-4646  fax: (951) 340-9090

EMTERPRISES
L1





