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INDUCTION HEAT TREATMENT CHALLENGES IN
A HIGHLY DIGITIZED WORLD

he technology of heat
Ttreating by means of elec-

tromagnetic induction is
advancing at an accelerated rate,
addressing new challenges and
a rapidly changing business en-
vironment. The variety of parts
gets larger while product cycle
times get shorter. In many induc-
tion applications, heating time is
less than a few seconds and is only a fraction of a second in
some cases.

Factors traditionally used by commercial heat treaters
to evaluate induction equipment include technical capabili-
ty, performance consistency, delivery time, machine longev-
ity, and price. With recent industrial trends, the decision to
purchase heat treat equipment also requires consideration
of additional factors including equipment flexibility, trace-
ability of component heat treatment quality, digital connec-
tivity, and the ability to store and access process data.

Piece-by-piece processing capability with individual
component traceability, readiness for automation, and digi-
tization of process control and monitoring have always been
among the most attractive features of induction heat treat-
ment relevant to the fourth industrial revolution (Industry
4.0). Continual advancements in microprocessor and micro-
controller technology have resulted in previously unavail-
able sophisticated control/monitoring systems.

However, such sophistication can add considerable
cost to equipment, discouraging some aspects of imple-
menting Industry 4.0 operating strategy. For example, in-
cluding all possible “bells and whistles” into equipment de-
sign to enhance monitoring/control capabilities and digital
data collection might result in a price that greatly exceeds
what the buyer is willing to pay. That is a reality.

Also, extremely large amounts of data gathered must
be analyzed to assess how changes in the process affect the
product, which takes time and costs money. It might be more
sensible in some instances to use less involved monitoring
and control techniques, with appropriate preventive and/or
predictive maintenance programs. Therefore, the question
for the prudent engineer changes from “What can be done?”
to “What needs to be done?”

One of the first steps in implementing industry digiti-
zation is applying digital meters that use special integrated
circuits as an alternative to analog meters widely used in the
past. Used within their rating, digital meters provide accu-
rate measurement of the power supply output electrical pa-
rameters. Because the response time of digital meters could
still be too slow for rapid induction heat treat processes,
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some manufacturers provide a quick-responding bar graph
in combination with the slower responding digital readout
of the parameter value in the same meter housing. However,
more work needs to be done to further reduce response time
of digital meters and circuits.

Itis expected that signature-type monitoring of the pro-
cess in real time will continue to be in high demand. The sys-
tem verifies critical machine settings to provide confidence
in processing quality parts. Modern heat-treat systems offer
control, data acquisition, and signature monitoring in one
package using a computerized front end with human-ma-
chine interface (HMI) coupled with PLC control to provide the
best of both technologies. Many manufacturers have devel-
oped proprietary solutions for digital monitoring circuitry,
which increases accuracy and minimizes response time.

According to the Law of Large Numbers, installing an
excessive number of sensors, detectors, and related devic-
es/systems could negatively impact equipment uptime and
overall system reliability. Therefore, it is imperative to estab-
lish a minimum number of truly crucial process parameters
for a heat treat application that requires monitoring, which is
why the design of modern induction equipment has become
holistic. Attempts have been made to design modern induc-
tion systems that have a sophisticated, rigid construction,
yet a simple design with minimum components making it
more reliable, compact, and easier to operate and maintain.
Every effort must be made to detect and prevent defective
parts from reaching the assembly.

Cyber security has become crucial in our highly digi-
tized world due to the potential risk of hacking, compromis-
ing process recipes/protocols/validation and equipment cal-
ibration, as well as digital data collection. Electronic records
must be created and stored, and measures should be taken
to avoid their alteration without detection. This is associated
with appropriate programs and implementing safety fea-
tures, and results in additional cost, which can be challeng-
ing for some small-size equipment manufacturers.

In the past, suppliers would often have a particular part
contract for many years. Today, contracts can move from
supplier to supplier much more frequently. Therefore, win-
ning a contract over the competition could require a supplier
to evaluate new induction equipment to ensure it can per-
form the job, purchase and set up the machine, complete
a production part approval process (PPAP), and be produc-
tion-ready in a short period of time. Modern high-quality, reli-
able equipment should allow easy retooling and reprogram-
ming to process different parts. Development of innovative
power supplies (for example, Inductoheat’s IFP technology)
that enable instant, independent adjustment of power and
frequency in a preprogrammed digitized manner during the
heating cycle represents a significant step forward in en-
hancing equipment flexibility and optimizing metallurgical

quality of heat-treated parts. (continued on page 4)
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(continued from page 2)

One cannot overestimate the importance of numerical
computer modeling capabilities in our highly digitized world.
Some commercial software packages enable users to create
highly specialized proprietary application software (apps),
which can be included into equipment packages. Such apps
are already a reality, because some induction manufactur-
ers have incorporated proprietary software tools into their
equipment packages. There is a strong indication that this
tendency will continue to grow.

The ASM Heat Treating Society’s Research and Devel-
opment Committee currently is working on the Heat Treat
R&D Roadmap 2030, which will help identify and categorize
technology development pathways for cost efficient, envi-
ronmentally friendly, and globally competitive heat treat
technologies and materials.

Valery Rudnev, FASM, IFHTSE Fellow
Director, Science and Technology, Inductoheat Inc.

HTS NAMES NEW BOARD MEMBERS FOR 2019

The Heat Treating Society (HTS) board, at the recom-
mendation of the HTS Awards and Nominations Commit-
tee, named new officers including Lesley Frame to serve as
vice president for the 2019-2021 term; Douglas Puerta and
Robert Madeira to serve on the HTS Board for the 2019-
2022 term; Michael Brant to serve as emerging professional
board member for the 2019-2020 term; and Noah Tietsort
to serve a second term as student board member for the
2019-2020 term. Robert Cryderman has been reappointed
to serve a second term as secretary during 2019-2021. Terms
begin October 1. Continuing on the board are Benjamin
Bernard, Chuck Faulkner (member), Marc Glasser (mem-
ber), Fred Hamizadeh (member), Deidra Minerd (mem-
ber), and Thomas Wingens (member). Jim Oakes becomes
past president and Eric Hutton becomes president on
October 1. Leaving the board are Steve Kowalski (past presi-
dent), Joseph Powell (member), Olga Rowan (member),and
Joseph Fignar (emerging professional board member).

Eric Hutton is vice president of
operations, Aerospace, Defense and
Energy (ADE) North America East for
Bodycote International. He is responsi-
ble for sales and operations for Body-
cote aerospace plants located in New
England, Ohio, and South Carolina. Be-
fore joining Bodycote ADE in 2015, he
served as vice president of operations
for Bodycote’s North American automotive businesses. His
B.A. in marketing is from Bob Jones University, Greenville,
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S.C., and his M.S.M. from Walsh College of Accountancy,
Troy, Mich. Hutton has 20 years of experience in commercial
heat treating, and his background in the automotive and
aerospace industries and executive experience with Body-
cote provide a valuable foundation for being part of the
HTS leadership. He has been involved with HTS activities for
many years, including the Heat Treat Conference & Exposi-
tion and HTS committees, and is a member of the ASM De-
troit Chapter.

Lesley Frame is an assistant pro-
fessorinthe materials science and engi-
neering department at the University
of Connecticut. Prior to UConn, she
was an associate professor in technol-
ogy management at the University of
Bridgeport. Before her academic ca-
reer, she spent five years at Thermatool
Corp. in East Haven, Conn., as director of product develop-
ment and manager of materials engineering and product
development. Frame received her B.S. from the department
of materials science and engineering at Massachusetts Insti-
tute of Technology, and her M.S. and Ph.D. from the Universi-
ty of Arizona (UA) in the same field. She remained at UA as a
postdoctoral researcher with The Arizona Research Institute
for Solar Energy. In 2011, Frame conducted research at Car-
diff University and the Rutherford Appleton Laboratory as a
Fulbright Scholar. Frame is chair of the Heat Treat Society
Technology and Programing Committee and chair of ASM’s
Women in Materials Engineering Committee.

Douglas Puerta is CEO at Stack
Metallurgical Group, Portland, Ore.
Puerta earned his B.A. in chemistry
from Franklin & Marshall College in
1995 and his M.S. in materials science
and engineering from Lehigh University
in 1997. He held engineering positions
at lon Bond, PMI, and Buehler Ltd., be-
fore joining IMR Test Labs in 2002 as
manager of metallurgical services and later was promoted
to director of metallurgical engineering. In 2008, he became
the laboratory director for IMR KHA - Portland. Puerta com-
pleted a joint MBA program through Cornell University and
Queen’s University in 2009. In 2017, he moved into manufac-
turing as operations manager with Precision Castparts. He
returned to heat treating in 2018 as CEO of the Stack Metal-
lurgical Group. Puerta has served as chair of ASM’s Twin Tier
Chapter, treasurer of the ASM Oregon Chapter, and president
of ASM’s Thermal Spray Society.



