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To Our Members and Friends,

We are pleased to present this guide to the 2021 virtual Metalcasting Congress. In this
guide, you’ll find summaries of more than 60 research papers, panel presentations, and
buyer/designer sessions that comprise the heart of Metalcasting Congress.

The guide also includes valuable information about the industry suppliers and
foundries that are virtual exhibitors, and we trust that registrants will take full
advantage of the chance to learn about exhibitors’ offerings. Plus, there are tips on
how to make the most of the virtual Metalcasting Congress 2021 experience.

Whether you are a foundry representative, supplier to the industry, casting buyer/
designer, or AFS student member, there is much for everyone to visit, learn and enjoy.
With all that it has to offer, Metalcasting Congress 2021 is an industry event unlike any
other.

We salute our session presenters and panelists, event sponsors, exhibitors and
registrants. Enjoy the experience and thank you for your involvement!

Sincerely, ADVOC47,.
g,
A
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MONDAY, APRIL 12
HOYT LECTURE KEYNOTE SPEAKER
SPONSORED BY LAEMPE REICH

GREG MISKINIS

Retired, Waupaca Foundry

“Transformation of the Modern Foundry”

The foundry industry has been in a state of transformation
for over 2,600 years. From shapes carved into stone, to
topologically optimized and additive manufacturing-
facilitated creations, the evolution of metalcasting is easily
witnessed. Whether this change has come about by man,
method, material or market is debatable. With the gradual
shift from personal vehicles with internal combustion engines to semi- or fully
autonomous electric vehicles, competing in these shrinking markets will likely require
agile and novel foundry solutions. This Hoyt Lecture will examine how foundries have
been transformed primarily by shifts in the workforce, market pressures brought by
global flattening (competition), environmental, health and safety changes and even
by disaster.

MONDAY, APRIL 19
KEYNOTE SPEAKER

HARRY MOSER

Founder, Reshoring Initiative

“How to Benefit From Shorter Supply Chains”

Reshoring and foreign direct investment (FDI) have
brought back over 700,000 U.S. manufacturing jobs in
the last 11 years. At the same time, the COVID crisis has
demonstrated the risk of long supply chains. In fact, a
recent BDO survey showed that 24% of companies are
planning to change the country in which they source or
produce, and 22% plan to reshore to the U.S.

Harry Moser, president of Reshoring Initiative, will explore how U.S. foundries can
take advantage of the trend toward shorter supply chains and what that means for
reshoring and FDI. Plus, discover how Reshoring Initiative’s Total Cost of Ownership
Estimator and the Import Substitution Program can help your company land
contracts that otherwise would have gone overseas.

TUESDAY, APRIL 20
HOYT LECTURE KEYNOTE SPEAKER

TOM PRUCHA

President, Metal Morphasis LLC
Editor-in-Chief, International Journal of Metalcasting

“Metalmorphasis Change and Transition”

Change is constant, as nothing stays the same. Consider
the words of the Chinese philosopher Lao Tzu: “Life is a
series of natural and spontaneous changes. Don’t resist
them—that only creates sorrow. Let reality be reality. Let

‘ things flow naturally forward in whatever way they like.”
Some changes are the result of biology and the passage of time, within the natural
cycle or order of things. Others are self-generated, under our own control and willful
effort, or dependent upon encounters with significant others—family, friends, col-
leagues, and others close to us. Still, other changes occur because of circumstance or
fate, a proverbial “date with destiny” and often beyond what we feel is in our control.
Whether it is our personal life or occupation, like metalcasting, this change can facil-
itate transition and transformation. Prucha has coined the term metalmorphasis, and
this lecture is a reflection of how to embrace change and use it as a vehicle for new
opportunities. Beyond the philosophical, this lecture looks at how we as metallurgists
and metalcasters apply change (time, temperature, pressure, chemical reactions, etc.)
to transform metals and create metalmorphasis.

ADVOC4 .
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ABOUT METALCASTING
CONGRESS 2021

Metalcasting Congress 2021 is a virtual event that allows you to participate from any-
where in the world - all you need is a web browser and an Internet connection. Here
are a few things to know.

ACCESSING METALCASTING CONGRESS

Log in with your email address at
https://afs.6connex.us/event/MetalcastingCongress/login.

\
4

You will receive detailed login instructions via email prior to the show.

/ Not registered?
= Purchase a pass at www.metalcastingcongress.org.

PARTICIPATION & SCHEDULES

[ |
Metalcasting Congress is open to visitors 24/7 from April 12-22, 2021, with live events
— happening Mondays through Thursdays. To view a presentation, visit the Exhibit Hall,

or take part in other activities, simply click the corresponding area in the Metalcasting
Congress lobby, where you’ll be directed after logging in.

' N
T *« Most booths in the Exhibit Hall will be staffed by representatives from 9 a.m. to 4
p.m. CDT, April 12-15 and April 19-22. Exhibits are on display 24/7.
|

Live support will be available 9 a.m. to 4 p.m. CDT, April 12-15 and April 19-22.

Schedules of presentations and other live events are shown in this guide. Unless
otherwise noted, times reflect the North American Central Time Zone (Chicago).

VIEWING ON DEMAND
Discover the secret of successful metal casters. - . |
Many Congress sessions will be recorded and made available to stream at any time.
You can view all on-demand presentations after they go live through May 17, 2021.
Just log in with your registration credentials to stream this content.

MORE INFORMATION & WAYS TO CONTACT US

MAGMASOFT © is the comprehensive and effective optimization tool for improving
metal casting quality, optimizing process conditions and reducing production costs.

You can view a list of FAQs at www.afsinc.org/frequently-asked-questions. Need more
help? If you’re an exhibitor, please contact us at exhibits@metalcastingcongress.org.

Attendees and others should email customerservice@afsinc.org.

MAGMA Foundry Technologies, Inc. 10 N. Martingale Road, Suite 425 Schaumburg, IL 60173 . . .
Phone: 847-969-1001 | info@magmasoft.com | www.magmasoft.com MA MA The following schedule is subject to change.
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9 a.m. | Auditorium
ALUMINUM & LIGHT METALS DIVISION

RELATION BETWEEN THE
POROSITY LEVEL AND THE
RADIOGRAPHIC QUALITY IN
ALUMINUM A356 CASTINGS
(2021-007)

Franco Chiesa, Jean-Nicolas Rousseau,
David Levasseur, Quebec Metallurgy
Center, Trois-Riviéres, QC, Canada

Aluminum A356 stepped castings, with
plates 6mm, 19mm and 38mm in thick-
ness, were sand cast from melts with
three gas contents, providing a wide
range of casting conditions and solidifi-
cation times varying from 0.6 min to 15
min. The plates were radiographed and
the local microporosity distribution mea-
sured so the level of microporosity could
be related to the radiographic quality ex-
pressed by a frame number per standard
ASTM E155 reference radiographs. This
made predicting the radiographic quality
of a casting by solidification modeling
possible.

9 a.m. | Auditorium
CAST IRON DIVISION

PANEL: NON-SILICA
SANDS (2021-106)

Scott Giese, University of Northern lowa,
Cedar Falls, IA; Jerrod Miller, Wear-Tek,
Spokane, WA, Chris Barnes, Caterpillar
Inc., Deerfield, IL

Iron casting experiments were performed
to observe the effect of a high- and
low-thermal diffusivity ceramic sand on
graphite morphology and ferrite/pearl-
ite ratio. When compared to baseline
silica sand, observable differences in me-
chanical properties were noted as a result
of the thermal behavior of the ceramic
sands. Panelists from both academia and
industry will speak to the challenges and
considerations when operating a foundry
using non-silica sands.

9 a.m. | Innovation Theater
INNOVATION THEATER
SPONSOR PRESENTATION:

PRACTICAL EXAMPLES OF
HOW FOUNDRIES BENEFIT
FROM DIGITALIZATION

INDUCTION

9:30 a.m. | Auditorium
ALUMINUM & LIGHT METALS DIVISION

HOT TEARING SUSCEPTIBILITY
OF AL-ZN ALLOYS (2021-011)

Kumar Sadayappan, CanmetMaterials,
Hamilton, ON, Canada; Amanada Aguiar,
Sumanth Shankar, Light Metal Casting
Research Centre, Mechanical
Engineering, McMaster University,
Hamilton, ON, Canada

Hot Tearing Susceptibility of aluminum
alloys was investigated using a con-
strained rod hot tearing test apparatus
to simulate and characterize hot tearing.
The test apparatus and procedure were
validated using Al-Si-Mg and Al-Cu fam-
ilies of alloys. Subsequently, the test was

used to characterize new structural Al-Zn

alloys being developed for high-pressure
die casting application. It was found that

introducing small amounts of Fe that pro-

motes evolution of eutectic phases can
alleviate the hot tearing problem. In this
presentation, the details of the investiga-
tion are presented and discussed.

10:30 a.m. | Auditorium
HOYT LECTURE

1 p.m. | Innovation Theater
CASTING DESIGNERS AND BUYERS

TRANSFORMATION OF THE
MODERN FOUNDRY (21-126)

Greg Miskinis
Retired, Waupaca Foundry

The foundry industry has been in a state
of transformation for over 2,600 years.
From shapes carved into stone, to topo-
logically optimized and additive manu-
facturing-facilitated creations, the evolu-
tion of metalcasting is easily witnessed.
Whether this change has come about

by man, method, material or market is
debatable. With the gradual shift from
personal vehicles with internal combus-
tion engines to semi- or fully autonomous
electric vehicles, competing in these
shrinking markets will likely require agile
and novel foundry solutions. This Hoyt
Lecture will examine how foundries have
been transformed primarily by shifts in
the workforce, market pressures brought
by global flattening (competition), en-
vironmental, health and safety changes,
and even by disaster.

SPONSORED BY:

LAEMPE

TRENDS IN REDUCING
WEIGHT WITH METAL CASTINGS
(2021-137)

Andrew Halonen, Mayflower Consulting
LLC, Calumet, M/

Opportunities for lightweighting with
metal castings abound through material
choice and smart designs. Examples in
iron and aluminum will be shared, along
with current trends and future opportu-
nities for reducing weight in cast compo-
nents.

1 p.m. | Auditorium
COPPER DIVISION

LEAD CONTRIBUTORS IN
DRINKING WATER AND
BEYOND—WHAT THE SCIENCE
IS SAYING (2021-133)

Justine Parker, Cardno Chemrisk,
Boulder, CO

The continued appearance of lead in
drinking water is likely due to a variety
of conditions besides the 0.25% in the
newer brass fittings. This talk will look at
the range of possible lead sources that
could be significant contributors to lead
in drinking water and how this compares
to brass fitting data. We will also take

a broader view and discuss what the
current science is saying regarding the
sources of lead contributions to elevated
blood lead levels in children.

Il KEYNOTE SPEAKERS

. TECHNICAL TRACK

. MANAGEMENT TRACK

. CASTING DESIGNERS
AND BUYERS TRACK
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Solution Provider
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Humtown is the Global
Leader in Conventional

\Iﬂ and Additive Sand
Cores and Molds

HumTfown

Always innovating.

330.482.5555
humtown.com
mail@humtown.com

Humtown, the 2020 NAM Manufacturer of the Year, has
accelerated innovation in one of the oldest trades on earth
- the foundry industry. With our unique hybrid capabilities,
we offer both conventional and additive manufacturing,
supplying foundries with even the most complex sand cores
and molds for any deadline, specs, or application.

Contact us today to see how we partner with foundries to produce the highest quality castings.

Visit our booth at the
AFS Virtual Metalcasting Congress 2021!

Conventional Sand Cores & Molds | 3D Printed Sand Cores & Molds | UNItube Blow Tube System

2 p.m. | Auditorium
WOMEN IN METALCASTING

2020 HINDSIGHT: REFLECT ON
DIVERSITY, EQUALITY, AND
INCLUSION (2021-135)

Sandy Calabrese, General Motors,
Defiance, OH

The social movements that defined 2020
are causing companies to identify and
address barriers to creating and sustain-
ing a more diverse and inclusive work-
force. What steps can individuals take to
nurture diversity, equality, and inclusion?
Join us for a presentation on how we can
champion ourselves and others toward
achieving professional milestones and
progressing equal-access opportunities.

TUESDAY, APRIL 13

9 a.m. | Auditorium
ALUMINUM & LIGHT METALS DIVISION

SPRUE BUSHING FILTER
BENEFITS IN THE LOW
PRESSURE CASTING PROCESS
(2021-078)

Rafael Gallo, Spencer Bishop,
Pyrotek Inc., Aurora, OH

The intention of this paper is not to delve
in all the engineering and metallurgical
intricacies of the low pressure casting
process but rather to concentrate in

one specific area, which is sometimes
neglected: the filter being used in the

MONDAY, APRIL 12 | 15

Lobby
CASTING OF THE
YEAR COMPETITION

View the best in foundry achievements in
the Casting of the Year gallery. Presented
by AFS and Casting Source magazine,
this annual competition recognizes man-
ufacturing excellence by North American
metalcasters and designers/users of
metal castings.

SPONSORED BY:

MIIGMII

Lobby
PRODUCT SHOWCASE

Gain in-depth insight into a selection of
curated products and services for found-
ry customers in the Product Showcase,
accessible 24/7 from the virtual lobby.

sprue bushing during the filling of the
mold cavity. While the final quality of

the casting is strongly affected, among
many other variables, by the mold filling
process, the efficiency and throughput of
the process is negatively influenced by
operational issues encountered around
mold filling factors induced by using
steel filters, such as erosion of the sprue
bushing and the spreader, need of special
handling of sprue returns, more frequent
mold changes, lack of casting process
consistency, etc. A filter technology is
introduced to assist in eliminating and/or
reducing the mentioned issues. Detailed
gqualitative and quantitative analysis of
the benefits are provided.



9 a.m. | Auditorium
CAST IRON DIVISION

9:30 a.m. | Auditorium
ALUMINUM & LIGHT METALS DIVISION

EFFECT OF THE TYPE OF
INOCULANT ON THE SHRINKAGE
POROSITY OF HIGH SILICON

SG IRON (2021-028)

Gorka Alonso, Jon Sdnchez, Gorka
Zarrabeitia, Ramon Suarez, IK4-Azterlan,
Durango, Spain, Dr. Doru Stefanescu,
The Ohio State University and University
of Alabama, Dublin, OH

High-silicon spheroidal graphite (5G)
irons present significant challenges to the
production of sound castings as it is par-
ticularly susceptible to significant shrink-
age defects. The critical phase is the end
of solidification when, as the amount of
eutectic graphite generated decreases,
graphite expansion may become insuf-
ficient to compensate the solidification
shrinkage, increasing the risk of micro-
shrinkage (microporosity) formation. The
goal of this industrial research was to
assess the efficiency of eight commercial
inoculants in minimizing porosity occur-
rence in a 3.45%C, 3.75%Si SG iron. Metal-
lographic analysis was conducted on the
TA cups to evaluate the nodule count and
size distribution. SEM analysis was used
to study the type of nuclei, and tomog-
raphy to quantify the amount of porosity
in each TA cup. An attempt was made

to correlate the graphite formation rate
during eutectic solidification with the po-
rosity level. Inoculants rich in Zr seemed
to produce the best results.

9 a.m. | Innovation Theater
INNOVATION THEATER
SPONSOR PRESENTATION:

LAEMPE

When being there soon is not soon
enough.

LAEMPE

MELT-REFRACTORY
INTERACTIONS DURING
ALUMINUM MELT
PROCESSING (21-041)

Emre Cinkilic, Michael Moodispaw,

The Ohio State University, Columbus, OH;
Yeou-Li Chu, Ryobi Die Casting,
Shelbyville, IN; Xinyan Yan, Alcoa
Technical Center, New Kensington, PA;
Francis Caron, Alcoa Technical Center,
Deschambault, QC, Canada

Molten aluminum processing is crucial to
energy and melt efficiency and product
quality (chemistry and cleanliness) in

the casting industry. Many materials are
involved in aluminum melt processing, in-
cluding refractory and flux materials. The
fundamental thermodynamic reactions
among these materials in melt process-
ing determine the energy efficiency and
throughput (melt recovery) of the melt-
ing and casting operations. Currently,
most of the process control and optimi-
zation in molten aluminum processing is
conducted using traditional trial-and-er-
ror and design of experiment methods,
with limited use of analytical tools avail-
able to the industry. This session presents
fundamental thermodynamic modeling
for aluminum melt processing involving
refractory materials. Various ingredients
of refractory materials were evaluated for
higher melt recovery rates, and the mod-
eling results were validated in lab-scale
experiments.

. KEYNOTE SPEAKERS
. TECHNICAL TRACK
. MANAGEMENT TRACK

CASTING DESIGNERS
AND BUYERS TRACK

9:30 a.m. | Auditorium
CAST IRON DIVISION

THE HISTORY AND EVOLUTION
OF INOCULANTS (2021-038)

Cathrine Hartung, Elkem Foundry
Products, Kristiansand, Norway, Robert
Logan, Elkem, Mooresville, NC; Leander
Michels, Elkem Silicon Products,
Kristiansand, Norway

Historically, inoculation has been around
since the 1930s. Over the years, many
different theories have evolved to explain
how inoculation works. At the same time,
many different inoculation compositions
have been developed for use in foundry
operations. In today’s foundry, the inoc-
ulation process utilizes a typical addition
of between 0.05 to 1% of a specialized
FeSi alloy containing controlled amounts
of one or more elements, including Al,
Ca, Ba, Sr, Ce, La, Mn, Bi, S, O, and Zr.
The inoculant provides nucleation sites
that promote graphite precipitation and
growth, together with iron solidifica-

tion based on a stable Fe-C system. In
this session, the history and evolution

of inoculation will be presented, along
with a description of the common under-
standing of what an inoculant is, how the
effect and performance of an inoculant
can be measured, and what factors can
affect inoculation performance.

10:30 a.m. | Auditorium
METALCASTING RESEARCH

DATA DRIVEN
DESIGN & INTELLIGENT
MANUFACTURING (2021-156)

Jiten Shah, PDA LLC, Naperville, IL

Shah will give an update on a newly up-
graded, user-friendly, web-based Cast-
ing Alloy Data Search (CADS V 3.0) tool
for casting design engineers with over
350 engineering properties data sets of
commonly used ferrous and nonferrous
alloys with pedigree information, such as
the molding process, section thickness
and composition. Also, another ongoing
research project focused on data mining

16 | TUESDAY, APRIL 13 TUESDAY, APRIL 13 | 17

historical production data and applying
modern tools, such as physics-based
virtual simulation, ICME, machine learn-
ing and artificial intelligence, to develop
meta models for better casting designs
and an intelligent manufacturing system,
will be presented. This Industry 4.0 big
data project demonstrates how to opti-
mize design and solve quality issues and
is capable of real time process control
with further integration. Both research
projects are funded by AMC/DLA, man-
aged by AFS and led by PDA LLC.

1 p.m. | Innovation Theater
CASTING DESIGNERS AND BUYERS

WORKING WITH YOUR
FOUNDRY TO DESIGN FOR
MANUFACTURABILITY (2021-141)

Andy Mastalir, The C.A. Lawton Co.,
De Pere, W/

Small but important changes to a com-
ponent’s design can lead to significant
cost, weight, and time savings. Early de-
sign discussions with a qualified casting
source will pay dividends.

1 p.m. | Auditorium
COPPER DIVISION

INVESTIGATING THE EFFECTS OF
TURBULENT GATING ON C89833
MATERIAL (2021-110)

Andy Shea, A.Y. McDonald
Manufacturing Co., Dubuque, I1A

Brass foundries have seen an increase

in leaker scrap when pressure testing
brass castings since the switch to no-lead
materials. This investigation examines the
impact of turbulent gating on pressure
tightness and mechanical properties for
the C89833 material.



2:30 p.m. | Auditorium
FUTURE LEADERS OF METALCASTING

PANEL: FOUNDRY EXECUTIVES
SHARE KEY LESSONS — A Q&A
SESSION (2021-136)

Your 1st Year in Metalcasting
JB Brown, BC/ Solutions Inc., Bremen, IN

3 C’s- Culture, Connection and
Dana Cooper-Hayes, Cooper Hayes LLC,
Stevensville, M/

How to Influence Without Authority
Denny Dotson, Dotson Iron Castings,
Madison Lakes, MN

The Importance of Data Driven Goals
Henry Lodge, Lodge Mfg. Co., South
Pittsburg, TN

18 | TUESDAY, APRIL 13

Leadership Self-Awareness
John Wiesbrock, Waupaca Foundry,
Waupaca, WI

AFS Future Leaders of Metalcasting pres-
ents an interactive session of metalcast-
ing leaders sharing their stories with at-
tendees through panel discussions. Bring
your questions and share your stories in
these worthwhile mentoring discussions.

SPONSORED BY:

CLTW
VALVE CO.

LAEMPEREICHK

WEDNESDAY APRIL 14

9 a.m. | Auditorium
ALUMINUM & LIGHT METALS DIVISION

NOVEL APPROACH TO THERMAL
PROCESSING DEVELOPMENT
FOR PRECISION SAND CASTING
PROCESS (PSCP) IN ALUMINUM
319 ALLOY (2021-070)

Robert Mackay, Glenn Byczynski, Nemak
US/CAN Business Unit, Windsor, ON,
Canada; Abdallah Elsayed, University of
Guelph, Guelph, ON, Canada

The latest generation of high-perfor-
mance cylinder blocks are produced
with the precision sand casting process
(PSCP). To achieve the required prop-
erties, integrated chills are incorporat-
ed and can result in large variations in
secondary dendrite arm spacing (12)
throughout the casting, providing unique
challenges to optimizing the heat treat-
ment (T7 temper) and complying with
existing automotive requirements. This
work proposes a new way to fully assess
the appropriate heat treat development

for PSCP engine blocks. The results in-
dicated artificial age temperature dif-
ferences of as little as 4C (within CQI-9
for furnace temperature specification of
35C) can produce significantly different
casting properties. Mechanical properties,
the Quality Index, and cryogenic stress
testing were all measured to determine
casting suitability for service. The work
finally outlines a more effective protocol
for the selection of artificial age tempera-
ture which produces an optimized and
functional engine block casting.

. KEYNOTE SPEAKERS
. TECHNICAL TRACK
. MANAGEMENT TRACK

. CASTING DESIGNERS
AND BUYERS TRACK

Visit our Virtual Booth

¢’Elkem

Your Partner in Finding
Innovative Foundry Solutions

Offering Innovative Alloys for...

Ductile Iron

y  Chill and Carbides Eliminated y  Higher Magnesium Recoveries

Gray lron

N Less Casting Porosity with Fewer Emissions

N Improved Nucleation and

N Improved Mechanical .
Graphite Structure

Properties

u  Lower Scrap Rates N Less Casting Porosity

N Better Machinability ¥ Lower Scrap Rates

v Lower Total Costs N Improved Machinability

N Lower Total Costs

Elkem’s innovative alloys include specialty inoculants, nodulizers, cover alloys for ductile-
iron treatment pockets, and preconditioners.

For More Information:

Visit Elkem’s virtual booth at the 2021 AFS Metalcasting Conference or the contact below.
Your Elkem technical-sales representative will work with you to select the product and alloy-
addition practice that is most suitable for your foundry conditions.

Elkem Silicon Products

U.S.A.: P.O. Box 266; Pittsburgh, PA 15230; Tel: +1-412-299-7234;
Toll-Free: +1-800-848-9795; Fax: +1-412-299-7238; E-Mail: customerservice@elkem.com

Canada: Tel: +1-905-570-2783; E-Mail: chris.lisso@elkem.com

www.elkem.com/foundry



9 a.m. | Auditorium
CAST IRON DIVISION

9:30 a.m. | Auditorium
ALUMINUM & LIGHT METALS DIVISION

HONORARY LECTURE:
TECHNOLOGY TRENDS AND
CHALLENGES FOR IRON
FOUNDRIES (2021-090)

Patricio Gil, MAPPSA,
Ramos Arizpe, Mexico

Understand the current world market
trends in terms of manufacturing technol-
ogy and how those changes are affecting
the iron foundry industry and questioning
the traditional business models. Gil will
review the main variables that influence
the iron foundry’s performance from a
management perspective and discuss
how those variables are linked to our
technical infrastructure and our market
decisions.

9 a.m. | Innovation Theater
INNOVATION THEATER
SPONSOR PRESENTATION:

LEARN HOW INDUSTRY 4.0 AND
ARTIFICIAL INTELLIGENCE HELP
CUT SCRAP BY 40%

Starting your digital journey doesn’t have
to be complicated. You can start small
with Industry 4.0 tools to centralize all
your foundry data, and then apply Al to
consistently cut scrap. We will show you
how a green sand foundry cut scrap by
40% using Al-driven recommendations to
identify process optimization across the
entire casting process.

DiSA

A Norican Technology

MACHINABILITY
CHARACTERISTICS OF
ALUMINUM CAST ALLOYS
(2021-029)

Dr. Yasser Zedan, Marawn Hamid, British
University in Egypt, Cairo, EQypt; Yasser
Zedan, ETS-Montreal, Canada,
Montreal, QC, Canada; Herbert Doty,
General Motors, Pontiac, Ml; Salvador
Valtierra Gallardo, Nemak, S.A.,

Garza Garcia, N.L., Mexico

The present study was carried out to
study the machinability, i.e., milling
characteristics, of an Al-6%Cu-0.7%Si
alloy (in the as-cast, T5 and T7 aging
conditions) and compare these charac-
teristics to those of well-defined B319.0
(as-cast, T7-treated) and A356.0 (as-
cast, To-treated) alloys. Wet milling was
carried out on 15 blocks prepared from
each alloy using new carbide inserts for
about 120m machining distance. Thir-
ty-five blocks (12 in x 7 in x 1.5 in) were
employed. The experiment comprised the
CNC machine, the blocks to be machined,
a table dynamometer with piezoelectric
sensors that are responsible for detecting
and measuring the cutting forces, a sig-
nal amplifier and an A/D converting unit.
New and dull cutting inserts were used
for each alloy group. Thirteen layers of
material were removed from each block,
where each layer consisted of 10 paths,
and the depth of cut was 1.35 mm.

Over 70 years of experience means the heavy-duty, custom built foundry
equipment developed by Carrier Vibrating Equipment is engineered to
Il KEYNOTE SPEAKERS withstand the harsh environment of a foundry while being reliable, easy
fo maintain, and produce the best quality castings possible.

Carrier

Vibrating Equipment,inc.

. TECHNICAL TRACK

I MANAGEMENT TRACK CarrierVibrating.com
B 2N BUYERS TRACK 502.969.3171
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10 a.m. | Auditorium
CAST IRON DIVISION

UNDERSTANDING THE
EFFECT OF BORON IN GRAY
IRON (2021-073)

Laura Bartlett, Simon Lekakh, Suyash
Pawaskar, Missouri University of Science
and Technology, Rolla, MO

Increasing usage of boron in automotive
steels progressively contaminates cast
iron charge mixtures. Many controversial
opinions are held about boron’s effect on
the structure and properties of cast iron
with no agreement about acceptable crit-
ical concentrations of this element in cast
iron. Therefore, an experimental study
was performed to uncover the effects of
boron in Class-30 gray iron. Ferro-boron
additions were used to increase boron
up to 130 ppm in several laboratory
heats. Thermal analysis was utilized to
determine the effect of boron on phase
transformations during solidification and
the eutectoid transformation. Mechanical
property tests and microstructural anal-
ysis were conducted to determine the
effect of boron at different carbon equiv-
alents. The results showed that the effect
of boron in cast iron was significantly
affected by carbon equivalent. Prelimi-
nary discussion about the mechanisms of
boron effects on phase transformations
and properties of gray cast iron will be
presented.

10:30 a.m. | Auditorium
CAST IRON DIVISION

DUCTILE IRON FRONT-END
ULTRASONIC NODULARITY
DETERMINATION USING
STANDARD COUPONS
(2021-009)

James Cree, Mike Robles, Jr., Adam
Hoover, Grede - New Castle,
New Castle, IN

Ductile iron nodularity is of critical im-
portance to its quality, but nodularity
determination by metallographic analy-

sis can be problematic. The widespread
practice of estimating nodularity via
comparator chart is highly subjective and
prone to unacceptably high variation. An
improvement over visual metallographic
estimates is digital image analysis (I1A)

by which subjectivity can be greatly
reduced, but the more reliable results
obtained from IA are time consuming
and difficult to implement in a production
environment. For this session, the use of
ultrasonic velocity testing via a standard
coupon was evaluated as a possibly more
reliable technique for determining front-
end (real time) nodularity. Major results
will be presented, along with details
necessary for implementation of front-
end ultrasonic nodularity determination
using standard coupons (FEUNDUSC) as
standard practice.

1 p.m. | Innovation Theater
CASTING DESIGNERS AND BUYERS

FINDING A SOLUTION WITH
LOST FOAM: AN ALUMINUM
CASE STUDY (2021-142)

Curtis Taylor, BRP, Spruce Pine, NC

Hear the story of how the two-stroke
300HP V-6 marine engine block called
the G2 Snipe came to be cast in alu-
minum via the lost foam method. The
one-piece design eliminated the need for
multiple castings, weldments, and their
assembly. Casting such a complicated
part may seem like more trouble than it’s
worth, but the cost savings from eliminat-
ing individual parts were considerable.

Il KEYNOTE SPEAKERS
B TECHNICAL TRACK
I MANAGEMENT TRACK

. CASTING DESIGNERS
AND BUYERS TRACK

1 p.m. | Auditorium
GOVERNMENT AFFAIRS DIVISION

KEY METALCASTING ISSUES
MOVING THROUGH THE U.S.
CONGRESS AND KEY AGENCIES
(2021-139)

Eric Meyers, Oil City Iron Works Inc.,
Corsicana, TX; Stephanie Salmon, AFS
Washington Office, Washington, D.C.
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AFS is focused on ensuring that poli-
cies crucial to the metalcasting industry
remain front and center of the new 117th
Congress and Biden Administration. Hear
critical updates on the most recent advo-
cacy efforts related to AFS priority issues
in Washington, D.C., on pandemic relief,
infrastructure, trade and safety.

THURSDAY, APRIL 15

9 a.m. | Auditorium
STEEL DIVISION

THE VALUE OF SCRAP,
REWORK AND YIELD AT
STEEL FOUNDRIES (2021-036)

Roy Stevenson, Daniel Coyle, Gerald
Richard, MAGMA Foundry Technologies,
Schaumburg, IL

Steel foundries seeking to survive and
thrive in difficult economic environments
must consider both internal and external
opportunities and threats when plan-
ning for the short- and long-terms. While
external threats, such as sharp decreases
in steel casting demand, are outside of
the control of steel foundry management,
opportunities are present within all steel
foundries to reduce costs, improve on-
time delivery performance and shorten
lead times. This session will investigate
the impact inconsistent as-cast quality
has on scrap and rework costs and how
inconsistent as-cast quality makes it diffi-
cult for steel foundries to remain respon-
sive while trying to win new work and/or
meet customer delivery requirements. A
model will be used to estimate the cost
of scrap, rework and yield for different
size steel foundries and case studies will
help to highlight the potential that exists
for each of these categories.

9 a.m. | Innovation Theater
INNOVATION THEATER

SPONSOR PRESENTATION:
AUTOMATED TECHNOLOGIES

FOR TODAY’S MELT SHOP

Having been at the forefront of the ther-
mal processing industry for close to 70
years—Inductotherm knows how to take
foundry automation to the next level.

By providing melt shops with efficient,
customized equipment for their induction
melting, heating, holding and pouring
requirements while employing the latest
“end-to-end” automated technology like
loT and robotics for virtually any metal or
material, we are able to provide foundries
with advanced solutions. Please watch
our presentation to learn how technolo-
gy is shaping the future of the melt shop
and what it can do for you.

INDUCTOTHERM



ABPP

INDUCTION

PEOPLE.
TECHNOLOGY.
SUCCESS.

We are an international market
and technology leader of induction
systems for melting, pouring and
holding of ferrous and nonferrous
metals.

Our success is based on our more
than 400 dedicated employees.

They provide the perfect combination
of proven and innovative technology.

ABP Induction LLC - 1460 Livingston Ave. - North Brunswick, NJ 08902 - Phone: +1 732-932-6400 - www.abpinduction.com

9:30 a.m. | Auditorium
STEEL DIVISION
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10:30 a.m. | Auditorium
STEEL DIVISION

SAND CASTING OF
SURFACE-ALLOYED
BUTTERFLY VALVE WITH
IMPROVED HARDNESS AND
CORROSION RESISTANCE BY
INCORPORATING METAL
POWDERS IN-MOLD COATINGS
(2021-093)

Kaustubh Rane, Michael Beining,

Swaroop Behera, Amir Kordijazi, Ajay
Kumar, Radeep Rohatgi, University of
Wisconsin-Milwaukee, Milwaukee, WI

A cost-effective procedure to surface
alloy WCB steel butterfly valve sand cast-
ings using mold coatings incorporating
metal and ferroalloy powders was stud-
ied in this research.

10 a.m. | Auditorium
STEEL DIVISION

TITANIUM MASTER ALLOY
EFFECT ON 1030 (2021-018)

Robert Tuttle, Saginaw Valley State
University, University Center, M/

The work presented in this session uses
two different TiC master alloys in casting
experiments. The goal was to determine
whether these master alloys could pro-
duce grain refinement. Metallography,
mechanical testing, and thermal analysis
were employed to understand the role of
these master alloys on the microstructure
of 1030. The mechanical properties of the
treated steels were lower than the base-
line, yet the macrostructure was finer

in the treated steels. Thermal analysis
found no change in solidification reac-
tions. It appears that TiC is likely formed
at the end of solidification and acts as a
grain growth restrictors while the casting
cools.

POTENTIAL APPLICATIONS
OF PATENTED LIGHTWEIGHT
STEEL IN ARMORED
VEHICLES (2021-019)

Hathibelagal Roshan, Maynard Steel
Casting Co., Milwaukee, W/

Development of lightweight steel for use
in armored vehicles has been the subject
matter of research by several institutions
for many years. Maynard Steel Casting
Company in Milwaukee has invented
lightweight steel weighing up to 70%
less than solid steel on an industrial scale
using a sand casting process. Two U.S.
patents have been granted for this inven-
tion. In order for a material to be used to
make components in armored vehicles,

it needs to have ballistic- and blast-re-
sistant properties listed in military spec-
ifications. The designers of components
in military vehicles expect optimization
of the behavior of the component based
on computer simulations using appropri-
ate failure models. There is a paradigm
shift from design-make-shoot and eval-
uate concept to model-simulate-opti-
mize-make-shoot and evaluate. Various
requirements of components used in
armored vehicles and the research efforts
to meet these requirements will be pre-
sented and discussed.

Il KEYNOTE SPEAKERS
B TECHNICAL TRACK
I MANAGEMENT TRACK

. CASTING DESIGNERS
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11 a.m. | Auditorium
STEEL DIVISION

1 p.m. | Auditorium
ALUMINUM & LIGHT METALS DIVISION

QUANTIFYING THE EFFECT
OF FILLING CONDITIONS ON
8630 STEEL CASTING
QUALITY (2021-079)

Laura Bartlett, Koushik Karthikeyan
Balasubramanian, Missouri University of
Science and Technology, Rolla, MO, Zach
Henderson, Doug Imrie, Southern Cast
Products, Jonesboro, AR, Mingzhi Xu,
Georgia Southern University, Statesboro,
GA

Gating system design plays an import-
ant role in determining the quality and
mechanical properties of castings. Re-
cently developed naturally pressurized
gating systems have been proclaimed by
some to completely eliminate defects in
steel castings; however, this has not been
quantitatively studied. In the current
study, the efficiency of different gating
systems on reduction of inclusions and
the corresponding mechanical proper-
ties was studied in quenched and tem-
pered SAE 8630 steel castings using a
combination of computational modeling
coupled with experimental evaluation

of industrially produced test castings. A
novel mold design allowed for the simul-
taneous comparison of four different best
practices and gating systems. Inclusion
analysis revealed presence of mainly
Al203, complex AI203-MnS inclusions,
and eutectic type Il MnS. The naturally
pressurized system provided the cleanest
castings with the highest notch tough-
ness. Eutectic type Il MnS that formed
during solidification negatively affected
toughness and this obscured the effect of
pre-existing alumina inclusions.

PREDICTIVE ANALYSIS OF
WATER WETTABILITY AND
CORROSION RESISTANCE OF
SECONDARY AISi1lOMnMg(Fe)
ALLOY MANUFACTURED BY
VACUUM ASSISTED HIGH
PRESSURE DIE CASTING
(2021-048)

Swaroop Behera, Amir Kordijazi, Arthur
Jamet, Pradeep Rohatgi, University of
Wisconsin-Milwaukee, Milwaukee, WI;
Ana Ferndndez-Calvo, AZTERLAN,
Basque Research and Technology
Alliance (BRTA), Durango, Spain

An Artificial Neural Network was devel-
oped to investigate the effect of section
size and type of AlSiIOMnMg alloys (pri-
mary or secondary) on water wettability
of the cast samples. Additionally, corro-
sion resistance was studied using a linear
polarization experiment. The developed
model was able to predict CA values with
the Pearson correlation coefficient of
0.96. The section size of the casting did
not appear to have a measurable effect
on the contact angle. However, the sec-
ondary alloy exhibited significantly higher
contact angles than the primary alloy; as
demonstrated by confocal microscopy
images, the secondary alloy exhibited
higher surface roughness than the pri-
mary alloy when polished under identi-
cal conditions, presumably due to more
intermetallic compounds. The primary
alloy possesses more corrosion resis-
tance than the secondary alloy, possibly
due to the larger fraction of intermetallic
compounds in the microstructure of the
secondary alloy serving as galvanic sites
in the corrosion reaction.

Il KEYNOTE SPEAKERS

. TECHNICAL TRACK
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. CASTING DESIGNERS
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1 p.m. | Innovation Theater
CASTING DESIGNERS AND BUYERS
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2:30 p.m. | Auditorium
MARKETING DIVISION

3D PRINTING: FROM PROTOTYPE
TO PRODUCTION (2021-143)

Dave Rittmeyer, Hoosier Pattern Inc.,
Decatur, IN

Advancements in additive sand technol-
ogy have fostered its emergence from a
prototype-only process to a process
viable for production casting applica-
tions. This presentation will provide a
view of how the use of additive sand for
production castings will grow in the
coming years.

1:30 p.m. | Auditorium
ALUMINUM & LIGHT METALS DIVISION

THERMODYNAMIC MODELING
OF SOLID FLUX INTERACTIONS
WITH MOLTEN ALUMINUM
(2021-034)

Michael Moodispaw, Emre Cinkilic,
Alan Luo, The Ohio State University,
Columbus, OH

The total melt loss generated during
melt processing can be greatly reduced
by efficient use of flux, particularly for
melting aluminum scrap or secondary
alloys. Effective use of cover fluxes can
significantly reduce dross generation and
the amount of metallic aluminum trapped
within the dross, while drossing fluxes
can return up to 50% of the trapped alu-
minum. To evaluate flux ingredients used
in the casting industry, computational
thermodynamic software was used to
calculate the driving force for reactions
between 15 flux ingredients and 15 com-
mon alloying and impurity elements in
foundry alloys. The thermodynamic cal-
culations, combined with other proper-
ties, were used to provide a desirable list
of cover and drossing ingredients, which
are being experimentally validated.

MODERN DAY PROSPECTING
AND SELLING FOR ELITE
PERFORMANCE (2021-155)

Rich Austin, Corporate Strategies,
A Sandler Training Center, Naperville, IL

Selling in the COVID era has not changed
what we sell; it has changed how we sell
it. Twenty-five years ago, salespeople
thrived by developing expertise in their
products and services and furthermore,
the features and benefits associated
with both. Today, prospective clients are
savvy, sophisticated, and well-educated.
They are no longer looking for features
and benefits; they crave value-added,
customized, efficient interactions that
are personally impactful. With furloughs,
budget freezes, and work-from-home
policies, getting prospective deci-
sion-makers to engage is indefinitely
harder and every opportunity needs to
be re-qualified in each step of the sales
process. It is no wonder that salespeople
are reluctant to hunt for new business
and fear their approach is intrusive or
inappropriate in the current environment.

Re-envisioning the psychology that
drives salesperson and prospect behav-
ior today provides striking data toward
process change for the success of both
parties. This session will peer behind the
curtain of the adaptation of modern sales
and give attendees a glance at not only
what overperforming salespeople are
doing right now, but the technology they
are leveraging to change the game.

Attendees will learn:

« The top five psychological anchors
that hamper salespeople.

« How to engage in ethical prospecting
practices.

* Habits of consistently overperforming
salespeople.

e How to leverage a predictable pro-
cess for sales efficiency during unpre-
dictable times.



9 a.m. | Auditorium
ENGINEERING DIVISION

CASTING COOLING
TECHNOLOGY: NEW SOLUTIONS
AND APPLICATIONS (2021-032)

Gaetano Coraggio,
Magaldi Technologies LLC, Atlanta, GA

Over the years, the casting procedures
for steel and aluminum alloy products
have developed distinctive features in
terms of casting practices, machinery,
process, and quality control methodolo-
gies. This session will discuss the casting
cooling curves that affect the material
properties and how it is possible to cool
down the castings per client requests
through accurate cooling system design.
The combined use of analytical methods
(i.e., CFD analysis), experimental tests,
an in-house built test rig, and on-field
measurements allow setting the correct
parameters to obtain an effective cooling
process.

9 a.m. | Auditorium
MOLDING METHODS
& MATERIALS DIVISION

CAST MAGNESIUM FOAM FOR
ENERGY ABSORPTION AND
BONE REGROWTH (2021-052)

Hannah Ullberg, Kaustubh Rane, Amir
Kordijazi, Pradeep Rohatgi, University of
Wisconsin-Milwaukee, Milwaukee, W/

In this work, a critical review of the
casting of metal foams for biomedical
applications is presented, outlining the
opportunities for markets for castings.
Additionally, this work presents a nov-
el, low-cost pressure infiltration casting
technique which enables the synthesis
of magnesium foams for use as bone
scaffolds. Foam and mold shapes were
designed to take into account the re-
quirements of bone cell regrowth. These
designs were 3D printed using

MONDAY, APRIL 19

polylactic acid (PLA), then placed in plas-
ter to form the molds. The plaster molds
were sintered, then pressure infiltrated
with a magnesium alloy, AZ91E, to form
foams. Simulations were performed

for compression response of foams for
varying beam and pore sizes and shapes.
A simulated foam compressed 0.23mm
under loading that cortical bone can
withstand, 150MPa. The experimental
and simulated results show that a low-
cost magnesium foam can be cast with a
controlled porosity and strength similar
to bone.

9:30 a.m. | Auditorium
MOLDING METHODS
& MATERIALS DIVISION

ROOT-CAUSE ANALYSIS AND
PROBLEM SOLVING OF SHRINK
DEFECTS IN ALUMINUM ALLOY
BY SOLIDIFICATION RATE STUDY
(2021-013)

Sritama Kar, ASK Chemicals LP,
Dublin, OH

In order to investigate the root cause of
shrink defects in aluminum alloy A319,
the solidification rate of this alloy in the
sand molds prepared by a Cold Box sys-
tem, has been studied. A statistical analy-
sis is done on the time-temperature data
collected during the solidification pro-
cess in the range of 650C to 583C right
before the liquid metal loses its ability to
flow as it reaches the critical fraction of
solid. This analysis predicts the factors
that would affect the rate of solidification
of the castings by a certain percentage.
The order of impact of the factors found
in this study is different than that of the
previous study based on the temperature
range of 650C-400C degrees - 400 and
conclusive for finding a solution to shrink
defects.

“The way cores were meant to be made.”

Production-ready sand 3D printing now available

Precise, complex, and consolidated cores reduce labor, assembly, defects, and scrap

Speed time to market with build speeds that deliver final parts in days, not weeks or months
Multiple sand and binder combinations available, including inorganic binders

Eliminate pattern and mold inventory — print directly from CAD models that can be easily modified
New production-ready options: desanding stations, interchangeable box design for 24/7 operations,
and digital monitoring, quality analysis, and notifications with the Scout app

®

S-Max® Pro
1800 x 1000 x 700 mm job box
Speeds up to 125 I/h with furan
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2 Collaborate. Innovate. Accelerate.
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10:30 a.m. | Auditorium
KEYNOTE SPEAKER

HOW TO BENEFIT FROM
SHORTER SUPPLY CHAINS
(2021-144)

Harry Moser
Reshoring Initiative, Kildeer, IL

Reshoring and foreign direct investment
(FDI) have brought back over 700,000
U.S. manufacturing jobs in the last 11
years. At the same time, the COVID crisis
has demonstrated the risk of long sup-
ply chains. In fact, a recent BDO sur-

vey showed that 24% of companies are
planning to change the country in which
they source or produce, and 22% plan to
reshore to the U.S.

Harry Moser, president of Reshoring
Initiative, will explore how U.S. found-
ries can take advantage of the trend
toward shorter supply chains and what
that means for reshoring and FDI. Plus,
discover how Reshoring Initiative’s Total
Cost of Ownership Estimator and the Im-
port Substitution Program can help your
company land contracts that otherwise
would have gone overseas.

1 p.m. | Auditorium
ADDITIVE MANUFACTURING DIVISION

THE PREFERRED NUMERICAL
METHOD FOR PROCESS
SIMULATION OF 3D PRINTED
SAND MOLD CASTINGS
(2021-058)

Ken Siersma, Mahfuj Ahbab, Chung-Whee
Kim, EKK, Inc., Farmington Hills, M/

Product designs created with topology
optimization or generative design in-
clude geometrical features that are lean
and organically derived. Metalcasting
continues to be a practical process for
manufacturing, but traditional casting
processes are often incapable of cre-
ating parts with such complex organic
geometries. 3D printed sand mold cast-
ing technology can eliminate or greatly
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reduce this limitation. Accurately model-
ing the filling and solidification processes
for these complex castings is of utmost
importance. This session will show that

a geometrically flexible finite element
method mesh is particularly suitable for
3D printed sand mold casting simulation,
compared to the more commonly used
orthogonal structured mesh. A demon-
stration of a novel advanced mesh coars-
ening scheme will be included.

1:30 p.m. | Auditorium
ADDITIVE MANUFACTURING DIVISION

WIRELESS FOUNDRY PROCESS
SENSORS FOR IOT
APPLICATIONS (2021-096)

Jerry Thiel, University of Northern lowa,
Cedar Falls, IA; Eric MacDonald,
University of Texas at El Paso, El Paso, TX

Molding process variation has been the
source of casting defects and ultimately
delays in product delivery. It is estimat-
ed that quality issues including casting
defects resulting from process variation
can cost manufacturers millions in reject-
ed parts or delivery delays. Determining
variations in the molding and casting
processes can provide valuable infor-
mation to improve the casting process.
This information can form the basis for
foundries to advance into manufacturing
4.0. Data from the molding and casting
process can aid metalcasters in refining
their processes to higher levels than ever
before possible. Sensors within molds
can collect process data which includes
temperature, pressure, moisture, and gas
chemistries. Temperature as well as mold
gas emissions are used to determine

the degree of sand curing by measuring
volatile organic compounds released
during polymerization. Sensors in areas
or rooms of the foundry can measure
environmental conditions as well as respi-
rable dust.
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2:30 p.m. | Innovation Theater
CASTING DESIGNERS AND BUYERS

THE UNDERUTILIZED
COMPETITIVE ADVANTAGE:
BENEFITING FROM LIFE CYCLE
ANALYSES (2021-025)

Jeremy Lipshaw, Unaffiliated,
Ferndale, M/

The casting supply chain has an opportu-
nity to leverage the inherent strengths of
its product into a competitive advantage
by embracing sustainability assessments
based on Life Cycle Analysis (LCA). While
classical vehicle sustainability metrics
primarily consider how materials affect
fuel economy via lightweighting, LCA
accounts for the entire life cycle of the
material or product, including the pro-
duction, use, and end-of-life. Due to their
recyclability and lower embodied energy,
castings have the potential to be more
sustainable in this framework compared
to other metals manufacturing methods.
However, the casting industry is current-
ly underprepared to compete in LCA-
based evaluations. There is a significant
shortage of LCA literature for castings
compared to other material processes.
Furthermore, the well-documented and
inaccurate perception problem with-

in industry that castings are heavy and
outdated discourages researchers from
considering this line of study. This pre-
sentation speaks about how the casting
industry would benefit from LCA-based
sustainability metrics.

2:30 p.m. | Auditorium
LOST FOAM DIVISION

THIN-WALLED DUCTILE IRON
WITH CARBIDE-FREE
MICROSTRUCTURE DOWN TO
UNDER ONE MILLIMETER IN LOST
FOAM AND NOBAKE CASTING
(2021-068)

Sarah Jordan, Mark DeBruin, Skuld, LLC,
Gahanna, OH; Alan Luo, Emre Cinkilic,
The Ohio State University, Columbus, OH

Ductile iron is desirable for lightweighting

as it has an optimum specific strength
when cost is considered. This is espe-
cially true for its heat-treated variation,
austempered ductile iron (ADI). The
authors report on U.S. Department of
Energy funded research for thin-walled
ductile iron. The influence of chemistry
for 65-45-12, 80-55-06, and 100-70-03
was studied across various thicknesses
for ductile iron cast in lost foam and resin
bonded nobake sand. Carbide-free re-
sults in sections as thin as 0.76mm were
obtained. Lost foam casting’s dimension-
al tolerance control was also investigated.

3 p.m. | Auditorium
LOST FOAM DIVISION

HOW ANY FOUNDRY CAN
DIVERSIFY INTO LOST FOAM
CASTING AT NEGLIGIBLE COST
(2021-067)

Sarah Jordan, Mark DeBruin,
Skuld, LLC, Gahanna, OH

Decades ago, it was predicted that lost
foam would take over nearly 30 percent
of the casting industry. Yet despite its
advantages, the process has a negligible
market share. This presentation will ad-
dress the idea that lost foam is unsuitable
for small volumes. Many hold the belief
that lost foam casting requires expen-
sive tooling and specialized equipment.
This large upfront investment in tooling
and equipment then has to be amor-
tized across large production volumes.
However, lost foam casting can be done
by machining foam and manual com-
paction. This method still maintains the
tight dimensional tolerances of lost foam
casting: typically 0.002 per inch toler-
ance plus the machined foam tolerance.
Process details on how any foundry can
diversify into lost foam casting as well as
common defects to avoid will be shared.
The design benefits of lost foam, includ-
ing the latest research showing the ability
for as-cast threads, will also be covered.

9 a.m. | Auditorium
ADDITIVE MANUFACTURING DIVISION
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TUESDAY, APRIL 20

9 a.m. | Auditorium
LOST FOAM DIVISION

PANEL: RESEARCH, SUPPLIER,
OPERATOR, A LOOK AT THE
FUTURE OF AM4AMC (2021-091)

Brandon Lamoncha, Humtown Products,
Columbiana, OH, Kelley Kerns,
HA-International LLC, Westmont, IL;
Travis Frush, University of Northern lowa,
Cedar Falls, 1A

The panel, made up of researchers, mate-
rial suppliers and operators, will discuss
where we were, where we are and where
we are going in additive manufacturing
in the foundry Industry. The presenta-
tion will cover the latest advancements

in materials and equipment for 3D sand
printing.

LOST FOAM STAINLESS STEEL
(2021-063)

Marshall Miller, Tesserract4D, Irving, TX

While successful in the production of
aluminum base, copper base, irons and
carbon steel, the lost foam process has
been unable to produce lower carbon
content stainless steels such as CF8M
(0.08C maximum) due to carbon pick up
and non-uniform carbon distribution. The
session will demonstrate the success-

ful production of CF8M stainless steel
through the application of the latest in
bead technology for patterns and gating,
gating design, aggregate permeability
and LOI impact and coating as developed
by the lost foam process products sup-
ply chain in the actual operating foundry
environment.
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10:30 a.m. | Auditorium
HOYT MEMORIAL LECTURE

1 p.m. | Innovation Theater
CASTING DESIGNERS AND BUYERS

HOYT MEMORIAL LECTURE:
METALMORPHASIS CHANGE
AND TRANSITION (2021-127)

Tom Prucha

Metal Morphasis LLC, Editor-in-Chief,
International Journal of Metalcasting,
Rochester Hills, M|

Change is constant, as nothing stays the
same. Consider the words of the Chinese
philosopher Lao Tzu: “Life is a series of
natural and spontaneous changes. Don’t
resist them—that only creates sorrow. Let
reality be reality. Let things flow naturally
forward in whatever way they like.” Some
changes are the result of biology and the
passage of time, within the natural cycle
or order of things. Others are self-gener-
ated, under our own control and willful
effort, or dependent upon encounters
with significant others—family, friends,
colleagues, and others close to us. Still,
other changes occur because of circum-
stance or fate, a proverbial “date with
destiny” and often beyond what we feel
is in our control. Whether it is our per-
sonal life or occupation, like metalcast-
ing, this change can facilitate transition
and transformation. Prucha has coined
the term metalmorphasis and this lec-
ture is a reflection of how to embrace
change and utilize it as a vehicle for new
opportunities. Beyond the philosophical,
this lecture looks at how we as metal-
lurgists and metalcasters apply change
(time, temperature, pressure, chemical
reactions, etc.) to transform metals and
create metalmorphasis.

IRON CASTING CONVERSION
CASE STUDY (2021-138)

Mark Mundell, Lethbridge Iron Works Co.
Ltd., Lethbridge, AB, Canada

In this case study presentation on the
2020 Casting of the Year, Mundell will
talk about the process of manufacturing
an opener main body casting — a text-
book example for a casting conversion
from a steel fabrication.

1 p.m. | Auditorium
MOLDING METHODS
& MATERIALS DIVISION

SHAPING THE FUTURE OF INDUCTION

Induction 3
Melting ‘"8
Solutions ‘&

Iy { »

Service, Support, & Manufacturing

World Headquarters

SILVER ANNIVERSARY LECTURE:
AIR FLOW VARIATIONS WITHIN
A COREBOX: A STUDY OF

VENT OPEN AREA AND

SAND VARIABLES (2021-121)

David Gilson, SinterCast Inc.,
Naperville, IL

This Silver Anniversary Lecture provides
a timely update on a paper originally pre-
sented at Metalcasting Congress in 1996,
“Air Flow Variations Within a Corebox:

A Study of Vent Open Area and Sand
Variables” by D.M. Gilson, K.B. Horton,
and P.B. Carr of Ashland Chemical Co. in
Columbus, Ohio. This study confirmed
some generally accepted venting guide-
lines, but also contradicted some expect-
ed outcomes. Gilson will provide new
insights into this research on the air flow
characteristics of common foundry vents.
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2 p.m. | Auditorium 2 p.m. | Auditorium
ADDITIVE MANUFACTURING DIVISION ENGINEERING DIVISION
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Su . IR have revolutionized the foundry indus- erational "leeches,” such as excess hold-

ing of molten metal, charging methods
and practices, as well as improved de-
signs for gates and sprues. Another leech
in foundry operations is compressed air.
Dirty inlet filters, excessive operating
pressures or air leaks are all leeches that
can be easily recognized and corrected
— with sustained maintenance practices.
Additionally, lighting leeches are often
overlooked, but improvement in this area
is extremely beneficial. Outdated, dirty

"ﬁ@;’?“‘“ try’s capability to create molds, cores,
s and expendable tooling. While extensive

research has been conducted to opti-
mize materials and parameters used in
3D sand printing, little progress in these
areas has been made in the field of
expendable tooling for investment cast-
ing. The University of Northern lowa has
completed a preliminary investigation
to realize the effect of binder satura-
tion and wax infiltration on the burnout : . ) . i

_ Also Featuring: characteristics, as well as the physical light fixtures or simply leaving lights on

and mechanical properties of a commer- unnecessarily are both oppprtunities to
P Mold Dump Conveyors cially available polymethyl methacrylate conserve energy consumption.
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the University VX1000 3D printing sys-
tem and subsequently post-processed
/ b Vibratory Screeners according to the manufacturer’s specifi-
/ . - cations. It was determined that both the
' Undermill Oscillators saturation level and wax infiltration pro-

cess significantly influence the measured
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2:30 p.m. | Auditorium
ADDITIVE MANUFACTURING DIVISION

EVALUATION OF A LOW-COST
MATERIAL EXTRUSION PRINTER
FOR INVESTMENT CASTING
APPLICATIONS (2021-148)

Tom Mueller, Mueller AMS, New Berlin, W/

3D-printed patterns have been used to
create prototype investment castings

for more than 25 years and have be-
come the preferred method of creating
prototype castings. Not only do printed
patterns save time and money in the
development of investment castings, they
reduce the risk of cost overruns and de-
lays in market introduction of the product
incorporating that casting. However, the
additive manufacturing systems currently
used to print the vast majority of proto-
type patterns range in price from $70k to
$800k. Considering prototype castings
average about 2% of most investment
foundry revenues, it is hard for foundries
to justify making that large of a capital
investment that only affects a small per-
centage of their revenues.

3 p.m. | Auditorium
ADDITIVE MANUFACTURING DIVISION

3D-PRINTED SAND PRECISION
CASTING PROCESS EXPERIENCE
AND DIMENSIONAL TOLERANCE
ASSESSMENT UPDATE (2021-149)

Tyler Nooyen, Waupaca Foundry,
Waupaca, WI; Jiten Shah, Product
Development & Analysis LLC,
Naperville, IL

3D printed sand processes are being
adopted by conventional production
foundries over the last few years and has
a promise to provide tighter dimensional
tolerances than conventional sand cast-
ings, in addition to the design and rigging
flexibility and agility without the need for
any hard tooling. Authors will give an up-
date on an AFS-funded research project
on the dimensional tolerance assessment
with 3D-printed sand iron castings.

Additionally, Waupaca Foundry will share
its experiences with 3D printed sand
cores in a production environment.

3:30 p.m. | Auditorium
ADDITIVE MANUFACTURING DIVISION

LIGHTWEIGHTING AN
AIRCRAFT CASTING: A
CASE STUDY (2021-147)

Tom Mueller, Mueller AMS, New Berlin, W/

Weight is critical in aircraft and is a pri-
mary driver of fuel costs. This case study
documents the efforts of Solidiform, an
aluminum aerospace investment found-
ry, to undertake a lightweighting study
on a casting they currently provide to

a military supplier but that was target-
ed to be replaced with a lighter weight
component. Solidiform teamed with an
AM company and a software company

to use topology optimization to redesign
the component, use filling and solidi-
fication simulation to ensure that the
redesigned casting could be successfully
cast, and provide financial justification for
a change to the new design. The effort
resulted in a 65% reduction in weight and
an 18-month payback for the military.

Il KEYNOTE SPEAKERS
B TECHNICAL TRACK
I MANAGEMENT TRACK

. CASTING DESIGNERS
AND BUYERS TRACK

9 a.m. | Auditorium
MELTING METHODS
& MATERIALS DIVISION

PANEL: CORELESS INDUCTION
FURNACE MAINTENANCE
(2021-129)

Pete Satre, Allied Mineral Products Inc.,
Columbus, OH, Chuck Cushing, EMSCO
Inc., Oregon, WI

This panel presents various aspects of
coreless induction furnace startup, main-
tenance, controls upgrade and coil repair.

9 a.m. | Auditorium
MOLDING METHODS
& MATERIALS DIVISION

REVISITING THE DALTON CHART:
PREDICTING THE IMPACT ON
GREEN SAND PROPERTIES AS A
FUNCTION OF CARBONACEOUS
ADDITIVE CONCENTRATION
(2021-053)

Liam Miller, Larry Kaiser,
Jerald Darlington, Minerals
Technologies Inc., Hoffman Estates, IL

Bentonite bonded molding sands of-

ten use green sand additives to provide
beneficial properties to the molding sand
and the casting process. In the 1980s,
the AFS Green Sand Additive Commit-
tee generated the Dalton Chart, which
outlines the relative impact common
green sand additives have on green sand
properties. Carbonaceous materials such
as seacoal and causticized lignite are two
additives that are widely used in green
sand molding and appear in the Dalton
Chart. In the present study, the impact of
adding seacoal and causticized lignite to
clay bonded molding sands was evalu-
ated using a Design of Experiment and
Analysis of Variance (ANOVA) method-
ology. Lab-prepared green sand mixtures
were prepared and tested for all green
sand properties listed in the original Dal-

WEDNESDAY, APRIL 21

ton chart. The findings will be discussed
and compared to the original findings in
the Dalton Chart.

9:30 a.m. | Auditorium
MOLDING METHODS
& MATERIALS DIVISION

EVALUATING FOUNDRY
MOLDING EMISSION REDUCTION
THROUGH USE OF SLURRY FROM
DUST RECLAMATION (2021-081)

Victor LaFay, Patricia LaFay, Common
Sense Applications, Cincinnati, OH;
Robert Steele, FACT, PonteVedra Beach,
FL,; Sandra Boehnke, IMERYS,
Oberhausen, Germany

The green sand metalcasting process will
generate emissions during pouring, cool-
ing and shakeout because of the decom-
position of organic materials that exist in
the prepared molding sand. The selection
of molding additives and core process
has been the historical method of reduc-
ing these emissions. Through the intro-
duction of a slurry that was recovered
from a foundry green sand dust collec-
tion, a sustained reduction in emissions
can be achieved.

10:30 a.m. | Auditorium
ENVIRONMENTAL,
HEALTH, AND SAFETY DIVISION

COMMUNITY ENGAGEMENT
STRATEGIES FOR THE
PROACTIVE METALCASTER
(2021-123)

Bryant Esch, Waupaca Foundry Inc.,
Waupaca, WI; Jenny Pappalardo,
Charlotte Pipe and Foundry Co.,
Charlotte, NC; Zeydi Gutierrez, McWane,
Oakland, CA

Speakers will go over proactive vs.
reactive community engagement, best
practices for engagement strategies,
case studies in community/stakeholder
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involvement (both positive and negative
outcomes), and implementing a proactive
engagement strategy at your facility.

11 a.m. | Auditorium
ENVIRONMENTAL,
HEALTH, AND SAFETY DIVISION

ENGAGEMENT: SAFETY’S
GOLDEN STANDARD (21-124)

Dr. Ken Chapman, Ken Chapman &
Associates, Tuscaloosa, AL

*« No organization rises above its leader

« The connection between engagement
and behavior

¢  From Engagement to behavior to
ownership

¢ How “perspective” anchors “owner-
ship”

1 p.m. | Innovation Theater
CASTING DESIGNERS AND BUYERS

WORKING WITH YOUR
CASTING VENDOR FOR A
FLAWLESS PRODUCT
LAUNCH (2021-145)

James Bohlen, Allison Transmission Inc.,
Indianapolis, IN

A supplier quality development engineer
shares best-practice strategies for cast-
ing sourcing.

1 p.m. | Auditorium
ENGINEERING DIVISION

BEYOND THE BUZZ, A
PRACTICAL IMPLEMENTATION
AND RESULTS OF INDUSTRY
4.0 IN WORKING FOUNDRIES
(2021-066)

Jim Wenson, Roberts Sinto Corp.,
Lansing, MI; Eric Nelson, Dotson Iron
Castings, Mankato, MN; Lizeth
Medina-Balliet, Neenah Foundry,
Neenah, WI

This session shares a practical case study
on how several industry foundries im-
plemented real-time data collection to

visualize and optimize their processes

in order to increase their OEE (Over-

all Equipment Efficiency) and reduce
operating costs. These improvements
stemmed from the use of data driven
predictive maintenance, machine and
operation optimization and by providing
complete visibility of the process to their
teams.

2 p.m. | Auditorium
MELTING METHODS
& MATERIALS DIVISION

ENVIRONMENTALLY FRIENDLY

PROCESS FOR FULLY RECYCLING

ALKALINE BATTERIES
IN CUPOLAS (2021-154)

Bruno Sokoloff, ECO Ring,
Chambeon, France

An environmentally friendly process for
fully recycling alkaline batteries in hot-air
cupolas to gray iron was initially devel-
oped and tested in France and is now
fully deployed in production foundries in
France and ltaly (Germany expected in
2021). This process reduces cost, CO2,
and FeMn briquette/alloys requirements
while meeting all other environmental
restrictions. This session presents the
sourcing, permitting, process, and metal-
lurgical aspects for success.

]l KEYNOTE SPEAKERS
B TECHNICAL TRACK
I MANAGEMENT TRACK

. CASTING DESIGNERS
AND BUYERS TRACK
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2 p.m. | Auditorium
MOLDING METHODS
& MATERIALS DIVISION

SAND PROCESSING METHODS
SHOW REDUCTION OF
RESPIRABLE SILICA FOR THE
FOUNDRY INDUSTRY (2021-092)

Jerry Thiel, Sairam Ravi, University of
Northern lowa, Cedar Falls, I1A

Research into the breakdown of silica
sand through mechanical attrition has
led University of Northern lowa research-
ers to information that could reduce the
generation of respirable silica dust in the
foundry. Although the results of the test-
ing are preliminary, the information sheds
new light at the current issue of meeting
recent changes to the permissible expo-
sure limit for respirable silica. This new
information could allow some foundries
that are at risk to meet the new regula-
tions without extensive engineering solu-
tions or material changes. The research
demonstrates current technologies that
can be used to reduce silica breakdown
and control respirable silica.

2:30 p.m. | Auditorium
MOLDING METHODS
& MATERIALS DIVISION

MACHINE-LEARNING BASED
DYNAMIC COMPACTIBILITY
SET-POINT CONTROL SOLUTION
FOR IMPROVED CASTING
OUTCOMES (2021-037)

Deepak Chowdhary, MPM INFOSOFT
PRIVATE LIMITED, Chennai, India

Metalcasters have traditionally relied on
experiential expertise in adjusting com-
pactibility set-point at the compactibility
controller. However, dynamically vary-
ing the set-point at the controller for
near-precise translation to an optimal lab
compactibility, factoring several influenc-
ing variables like relative humidity, am-
bient temperature, return sand moisture
and temperature, GFN of the sand, and
sand additives, is a challenge for most.

Advanced machine learning technologies
based on data-driven optimization of the
green sand are applied to predict opti-
mal lab compactibility. The research also
integrates historical and real-time data
of influencing variables from sensors and
SCADA to predict dynamic and variable
compactibility set-point at the controller.
The study shows reduced variance of the
delta between set and lab compactibility.
Correspondingly, reduction in standard
deviation in related sand properties and
in casting defects was observed com-
pared to pre and post machine-learning
based compactibility control.

3 p.m. | Auditorium
GOVERNMENT AFFAIRS DIVISION

NAVIGATING COMPLIANCE
AND ENFORCEMENT OF THE
BUY AMERICA AND THE BUY
AMERICAN PROVISIONS
(2021-140)

Christopher Weld, Wiley Rein LLP,
Washington, D.C.

In recent years, Buy America and the Buy
American Acts within the various fed-
eral agencies have received heightened
focus and changes. This session will help
American metalcasting facilities navigate
through the various agency programs
and requirements. You will learn what
are the main differences between Buy
America and Buy American, how agen-
cies grant waivers, and how they enforce
these key provisions.

Il KEYNOTE SPEAKERS
B TECHNICAL TRACK
I MANAGEMENT TRACK

. CASTING DESIGNERS
AND BUYERS TRACK
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9 a.m. | Auditorium
MELTING METHODS
& MATERIALS DIVISION

PANEL: CHANNEL INDUCTION
FURNACE REFRACTORY
TROUBLESHOOTING (2021-128)

Pat Leper, Saveway USA Corp., North
Canton, OH, Tim Hoyt, Allied Mineral
Products, Columbus, OH

In the attempt to increase utilization and
reduce costs per ton of alloy throughput,
channel furnace operators inherently
have issues that need to be addressed.
These issues can be costly or develop
into added costs or reduced production
over time. Some of the more common
areas of concern are inductor issues, floor
concerns, uppercase refractory issues
such as erosion and build-up of materi-
als, receiver and refractory cleaning. Our
panel of refractory and operational
experts will address these issues and be
available for questions at the end of the
presentation.

9 a.m. | Auditorium
MOLDING METHODS
& MATERIALS DIVISION

SMOKE SUPPRESSION IN
PHENOLIC URETHANE-BONDED
SAND SYSTEMS THROUGH THE
USE OF ENGINEERED SAND
ADDITIVES (2021-045)

Paula Vivas, Matthew Shoffner, Lee
Horvath, ASK Chemicals LP, Dublin, OH

Chemically bonded resin systems like

the phenolic urethane binder (PUB) are
great binder systems for foundry core
mold-making productivity and gener-
ation of high-quality castings. One of

the drawbacks of some of these resin
systems is the generation of high levels
of smoke as the molten metal comes in
contact with the chemically bonded sand
structures (CBSS). Although a lot of work

has been done to reduce pollutants and
emissions by reformulating resin systems,
the level of contaminants can still be an
issue. This session will show the poten-
tial of a recently developed dual system
engineered sand additive (ESA) that can
reduce, in addition to veining, the level
of smoke. This kind of dual engineered
concept could improve foundry air qual-
ity and reduce undesired emissions and
pollutants.

9:30 a.m. | Auditorium
ENGINEERING DIVISION

FLASH PREDICTION THROUGH
MOLD DISTORTION
SIMULATIONS (2021-059)

Johnathan Corkery; Ken Siersma;
Chung-Whee Kim, EKK, Inc.,
Farmington Hills, MI

Thermal distortion simulation has played
a large role in identifying possible issues
in the casting process. Despite the ben-
efits of mold distortion simulations, flash
remains a problem for casting manufac-
turers. It has been demonstrated that,
using sufficiently accurate, yet-cost-ef-
fective, mold distortion simulations for
multiple mold sections in conjunction
with proper sets of simulation parame-
ters, the areas most prone to flash can be
identified. With further analysis, the areas
of flash can be ranked in severity and
visualized so the process and mold can
be engineered to reduce post-processing
and machining costs. Using this process,
a strong correlation between flash pre-
dicted in the simulation and created in
the casting process was observed.

10 a.m. | Auditorium
MOLDING METHODS
& MATERIALS DIVISION

AUTOMATED IMPACT TESTING
USING AN AFS STANDARD
DISC-SHAPED SPECIMEN (21-061)

Owen Herner, General Motors; Sam
Ramrattan, Western Michigan University,
Kalamazoo, M/

An automated impact testing machine
was developed at Western Michigan
University. The device can accommodate
the AFS standard 50 mm diameter by 8
mm thick disc-shaped specimen (cookie).
The new design allows the specimen to
be automatically brought into test posi-
tion. A linear impact energy is delivered
to destructively fail the specimen. Fur-
ther, the machine is designed to run with
inline production of chemically bond-

ed sand cores, molds, and disc-shaped

specimens. The instrument measures the
toughness of the sand binder compos-
ite and saves the data for analytics. This
paper presents the machine design and
tests results for various chemically bond-
ed disc-shaped specimens.

1 p.m. | Innovation Theater
CASTING DESIGNERS AND BUYERS

SHOULD YOU CAST IT?
(2021-146)

Jiten Shah, PDA LLC, Naperville, IL

This session, led by Casting Source De-
sign Details columnist Jiten Shah, covers
the tell-tale factors of a component or
assembly that indicate producing it as an
engineered cast metal part would save
time and money and increase value.
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1 p.m. | Auditorium
ENVIRONMENTAL,
HEALTH, AND SAFETY DIVISION

PANEL: EHS HOT TOPICS
(2021-122)

Jeet Radia, McWane Inc., Birmingham,
AL, Stephanie Salmon, AFS Washington
Office, Washington, D.C.

¢ Water, Waste and Byproducts
Management Committee

¢ Air Quality Committee

¢ Health and Safety Committee

2 p.m. | Auditorium
ENGINEERING DIVISION

STRATEGIC ENERGY
MANAGEMENT OPPORTUNITIES
FOR FOUNDRIES: DETAILS ON
A DEPARTMENT OF ENERGY
FUNDED COHORT PROGRAM
(2021-132)

Michael Stowe, Advanced Energy,
Raleigh, NC

Foundry processes tend to be very ener-
gy intense as it requires large amounts of
energy in various forms to melt, hold and
then process molten metals. Managing
and optimizing the consumption of this
energy can provide economic, environ-
mental and process improvements. This
session will focus on the opportunity for
AFS member foundries to participate in a
strategic energy management cohort for
implementing the principals of the ISO
50001 Energy Management standard and
the DOE 50001 Ready program through
a program sponsored by the Department
of Energy (DOE) Advanced Manufactur-
ing Office (AMO). This presentation will
provide an overview of the ISO 50001
Energy Management Standard, the 50001
Ready program, and the DOE AMO co-
hort program.
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2:30 p.m. | Auditorium
MELTING METHODS
& MATERIALS DIVISION

STATISTICAL COMPARISONS

OF FOUR DIFFERENT THERMAL
ANALYSIS SAMPLE CUP TYPES
FOR CHEMISTRY CONTROL OF
DUCTILE BASE IRON (2021-046)

With the standard market availability of
four different thermal analysis cup types
encompassing the two binary choices of
round vs. square and plain vs. tellurium in
amounting to the four choices, thorough
comparative testing of each cup type
was conducted for gage repeatability
and reproducibility analyses and other
correlativity analyses. Major results of this
testing and data analysis are presented
herein along with discussion and con-
clusions regarding the relative merits of
each of the four available cup types.

James Cree, Mike Robles, Jr., Isaiah
Grybush, Ryan Sorrell, Adam Hoover,
Grede - New Castle, New Castle, IN;
Joseph Cruse, CC Metals & Alloys, LLC,
Calvert City, KY; Kiel Krause; George
Frigm, Heraeus Electro-Nite Co., LLC,
Hartland, Wi

End of Sessions

The use of thermal analysis as a tool for
the real-time chemistry control of carbon
and silicon in ductile base iron is very
important for seamless melt produc-
tivity by avoiding delays in waiting for
laboratory analyses of those elements
through the direct but time-consuming
methods spectrometer or combustion.

Why the world’s foundries trust Gradmatic

Our environmentally safe furnace lining solutions drive
productivity while protecting workers from silica dust
over exposure. The Gradmatic Refractory Installation
and Vibration System lines furnaces from 1 to 85 tons.

» Less labor and material costs

» Denser, longer lasting furnace linings

» Increased tonnage per lining improves profitability

» Improved workplace conditions protects workers

» Cuts respirable silica dust to OSHA’s NEW permissible
exposure level!

Gradmatic
Refractory Installation Systems

We've been making foundries safer since 1993
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ABP Induction

1460 Livingston Ave

North Brunswick, NJ 08902
United States

(732) 932-6400
abpinduction.com

Ajax TOCCO Magnethermic Corp.
1745 Overland Ave

Warren, OH 44478

United States

(800) 547-1527

ajaxtocco.com
info@ajaxtocco.com

American Metalcasting
Consortium (AMC)

315 Sigma Dr.
Summerville, SC 29486
United States

(943) 670-5500
amec.ati.org

Angstrom Inc.

P.O. Box 248

Bellville, M| 48112

United States

(734) 697-8058 | (734) 697-3544
angstrom-inc.com
sales@angstrom-inc.com

Bé&L Information Systems
4707 Rambo Rd.
Bridgman, Ml 49106
United States

(269) 465-6207

Borchert Associates LLC
529 Cheyenne Dr.
Lafayette, CO 80026
United States

(817) 424-3193
glborchert.com
greg@glborchert.com

Capital Refractories Inc.

1548 Mims Ave SW

Birmingham, AL 35211

United States

(205) 443-7963 | (205) 929-0966
capital-refractories.com
infous@capital-refractories.com

Changzhou Fondarc Green-Sand
Foundry Machine Co. Ltd.

5 Changfan Rd, Wujin

Economic Development Zone
Changzhou, Jiangsu 213145

China

(86) 13806117160 | (86) 51986762982
fondarc.com.cn

COVIA

3 Summit Park Dr. Ste. 700
Independence, OH 44131
United States

(800) 243-9004
coviacorp.com
sales@coviacorp.com

Our Core

FOUNDRY SAND

Increase operational efficiency with INCAST® high-purity
foundry sand that offers predictable and reliable performance
for core and mold production.

blinfo.com Metalcasting Congress Sponsor Make sure to visit our virtual booth. N "
& AFS Corporate Member Contact us at Sales@CoviaCorp.com or 1.800.243.9005 g CO VI A
AFS Corporate Member

www.coviacorp.com/markets/metals-foundry
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Join an AFS
Technical or
Management
Committee

AFS technical and management
committees are open to all
metalcasting industry personnel.
We have working groups
dealing with all areas of the
metalcasting process and all
metals. Technical committee
involvement is an opportunity to
grow your knowledge, make a
contribution to the metalcasting
industry, and a chance to

meet others facing the same
challenges you face each day.
Every meeting is a chance for
professional growth

and development.

Top Ten Reasons To Join An

AFS COMMITTEE

QSO ®

Qv 'Y

<

1. Networking Opportunities
Meet people who face the same challenges you
face.

2. Keep Up to Date
Benefit your company by learning the latest
technical developments in metalcasting.

3. Make Professional Connections
Connect with new resources, and get help for
the issues facing your company.

4. Access Learning Opportunities
Gain access to learning opportunities and
resources to further your knowledge of
metalcasting.

5. Benchmark Your Operation
Learn how others deal with the same issues you
face. Compare other approaches and metrics.

6. Visit Metalcasting Facilities

See firsthand how other foundry managers deal
with metallurgical, production, and personnel
issues.

7. Research to Solve Pressing Issues
Propose and fund research projects. Become a
published author in your field.

8. Enhance Your Leadership Skills
Expand your speaking and writing skills.
Establish yourself as a leader in the
metalcasting community.

9. Contribute to Your Industry
Give back to the industry that supports you.
Develop future generations of metalcasters.

10. Socialize with Your Peers
Become friends with other industry

professionals, and develop ties beyond
business.

For more information about joining a committee,

contact Kimberly Perna at technicalassistant@afsinc.org or visit www.afsinc.org/afs-committees.

DIDION International/
Conveyor Dynamics
7000 W. Geneva Dr.
Saint Peters, MO 63376
United States

(636) 278-8700 | (636) 278-3155

didion.com
info@didion.com

DISA Group

1606 Executive Dr.
LaGrange, GA 30240
United States

(630) 820-3000
disagroup.com
disasales@disagroup.com

EKK Inc.

37682 Enterprise Ct.
Farmington Hills, Ml 48331
United States

(648) 624-9957

Elkem Silicon Products
400 Rouser Rd.

Moon Township, PA 15108
United States

(412) 299-7200
elkem.com

ETA Engineering Inc.
10605 E. Baseline Rd.
Avilla, IN 46710
United States

(260) 897-2800 | (260) 897-2338

etaapc.com
info@etaapc.com

ExOne

127 Industry Blvd.

North Huntingdon, PA 15642
United States

(877) 773-9663

exone.com

FEF

1695 N. Penny Ln.
Schaumburg, IL 60173
United States

(847) 490-9200 | (847) 890-6270

fefinc.org

Metalcasting Congress Sponsor

& AFS Corporate Member
AFS Corporate Member
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Finite Solutions Inc.

2931 Hamilton New London Rd.
Hamilton, OH 45013

United States

(513) 737-7300
finitesolutions.com
larry@finitesolutions.com

Foseco

20200 Sheldon Rd.
Brook Park, OH 44142
United States

(440) 826-4545
foseconoram.com

Foundry Solutions
Metallurgical Services Inc.
714 Dezainde St.

Magog, Quebec JIX6A8
Canada

(819) 588-3243
solutionsfonderie.com
info@solutionsfonderie.com

Gradmatic Equipment Inc.
1012 Burns St.

Bala, Ontario POC 1A0
Canada

(705) 762-0945
gradmatic.com
gradmatic@muskoka@com

Green Packaging Inc.

2299 Amber Dr. Ste. 110
Hatfield, PA 19440

United States

(855) 466-7878 | (215) 368-7269
green-vci.com
info@green-vci.com

Guardian Software Systems Inc.

109 S. Concord Rd.

Oconomowoc, WI 53066

United States (262) 567-0341
guardiansoft.com info@guardiansoft.co

Henschel Andromat Inc.
160 Commercial Ct.
Alabaster, AL 35007
United States

(205) 644-2484

(205) 664-2481
andromatusa.com
orders@andromatusa.com



Heraeus Electro-Nite

541 S Industrial Dr.

Hartland, WI 53029

United States

(800) 558-9008

heraeus.com
info.electro-nite.us@heraeus.com

Hoosier Pattern

906 N 10th St

Decatur, IN 46733

United States
hoosierpattern.com
info@hoosierpattern.com

HUB

1695 N Penny Ln.
Schaumburg, IL 60173
United States

(847) 824-0181

afsinc.org
customerservice@afsinc.org

Humtown

44708 Columbiana-Waterford Rd.

P.O. Box 367

Columbiana, OH 44408

United States

(330) 482-5555 | (330) 482-9307
humtown.com
mail@humtown.com

Hunter Foundry Machinery Corp.
2222 Hammond Dr.

Schaumburg, IL 60696

United States

(847) 397-5110 | (847) 397-8254
hunterfoundry.com
info@hunterfoundry.com

Imperial Group LLC
1700 West Fulton St.
Chicago, IL 60612
United States

(312) 226-7465
imperialgp.com
info@imperialgp.com

Impro Industries USA Inc.

21660 E Copley Dr. Ste. 100
Diamond Bar, CA 91765

United States

(909) 396-6525 | (909) 396-1677
improprecision.com

Jinpu Advanced Materials Co. Ltd.
5 Zuowei Rd.

Mingji Economic Dev. Zone
Zouping, Shandong 256216

China

(86) 5434584888
sinoceraprop.com

info@sdhx.com

KB Foundry Services LLC
6415 Granger Rd
Independence, OH 44131
United States (216) 986-7000
kurtz-bros.com

Keller USA Inc.

2168 Carolina Place Dr.
Fort Mill, SC 29708
United States

(803) 396-2000
(803) 396-2905
kellerusa.com
info@kellerusa.com

Kodiak Group LLC

5799 W M-72

P.O. Box 483

Grayling, M| 49738

United States

(989) 344-2166 | (989) 344-0845
kodiakgroup.us
sales@kodiakgroup.us

Kuenkel Wagner Germany GmbH
Hannoversche Str. 59

Alfeld, 31061

Germany

(49) 5181780 | (49) 518178306
kuenkel-wagner.com/en
info@kuenkel-wagner.com

Kuttner North America

211 Franklin St.

Port Washington, WI 53074
United States

(262) 284-4483
kuttnerna.com
salesmgr@kuttnerna.com

Metalcasting Congress Sponsor
& AFS Corporate Member
AFS Corporate Member

LAEMPE REICH

P.O. Box 218

Trussville, AL 35173

United States

(205) 655-2121 | (205) 655-2123
laempereich.com
contactus@reichcompanies.com

Lindberg/MPH

3827 Riverside Dr.

Riverside, Ml 49084

United States

(269) 249-2700 | (269) 849-3021
lindbergmph.com
lindbergmph@lindbergmph.com

Magaldi Technologies LLC
370 Great Southwest Pkwy
Atlanta, GA 30336

United States

(678) 705-9219
magaldi.com
salesna@magaldi.com

MAGMA Foundry Technologies Inc.

10 N Martingale Rd. Ste. 425
Schaumburg, IL 60173

United States

(847) 969-1001 | (847) 969-1003
magmasoft.com
info@magmasoft.com

Nederman MikroPul
4433 Chesapeake Dr
Charlotte, NC 28216
United States

(704) 859-2723
nedermanmikropul.com

NovaCast

55 Shuman Blvd. Ste. 850
Naperville, IL 60563

United States

(630) 450-1647 | (312) 896-9522
novacastusa.com
info@novacastusa.com

Posi-flate

125 Willow Lake Blvd.

St Paul, MN 55110

United States

(651) 484-5800 | (651) 484-7015
posiflate.com
info@posiflate.com
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REFCOTEC Inc.

542 Collins Blvd.
Orrville, OH 44667
United States
(330) 683-8200
refcotec.com
sales@refcotec.com

Sinto Amevrica

150 Orchard St.

Grand Ledge, M| 48837
United States

(517) 371-2560
sintoamerica.com
sales@sintoamerica.com

SOLEX Thermal Science
250-4720 106 Ave SE

Calgary, Alberta T2C3G5

Canada

(403)254-3500 | (403) 254-3501
solexthermal.com
info@solexthermal.com

Springer Nature

1 New York Plaza
New York, NY 10004
United States

(800) 777-4643
springer.com

THERCAST"® by Transvalor

405 W Superior St. Unit 601
Chicago, IL 60654

United States

(312) 219-6029
transvalorusa.com
support@transvaloramericas.com

Tinker Omega Sinto

P.O. Box 328

Springfield, OH 45501

United States

(937) 322-2272 | (937) 322-2256
tinkeromega.com
sales@tinkeromega.com

Versevo Engineering and Tooling
1055 Cottonwood Ave

Hartland, WI 53029

United States

(262) 369-8210 | (262) 369-8211
versevo.com
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Viridis3D an EnvisionTEC Company
15162 S Commerce Dr.

Dearborn, Ml 48120

United States

(313) 436-4300

envisiontec.com
northamerica@envisiontec.com

AFS

Wheelabrator Group

1606 Executive Dr.

LaGrange, GA 30240

United States

(706) 884-6884
wheelabratorgroup.com
info@wheelabratorqgroup.com
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Charlotte Pipe Foundry and Company
PO Box 35430

Charlotte, NC 28235

United States

(704) 348-5528

charlottecastings.com

Decatur Foundry Inc.
1745 N lllinois St.
Decatur, IL 62526
United States

(217) 429-5261
decaturfoundry.com

Harmony Castings LLC

251 Perry Hwy

Harmony, PA 16037

United States

(724) 452-58M

(724) 452-0118
harmonycastings.com
quotes@harmonycastings.com

Kimura Foundry America Inc.
789 W Boomer Way
Shelbyville, IN 46176

United States

(317) 604-5158
kimurafoundry.com
sales@kimurafoundry.com

Palmer Foundry

22 Mount Dumplin Rd
Palmer, MA 01069
United States

(413) 832-2979
palmerfoundry.com

Pier Foundry & Pattern Shop
51 State St

Saint Paul, MN 55107

United States

(651) 222-46061
pierfoundry.com
info@pierfoundry.com

Product Development & Analysis LLC
1776 Legacy Cir Ste 115

Naperville, IL 60563

United States

(630) 505-8801

(630) 585-3006

pda-llc.com

info@pda-llc.com

Waupaca Foundry

1955 Brunner Dr

Waupaca, WI 54981

United States

(715) 258-6611
waupacafoundry.com
wf.sales@waupacafoundry.com

Known for quality of workmanship and
commitment to “On Time Delivery”, Hoosier
Pattern has gained recognition as a premier

pattern shop. With some of the latest tools
in technology, including four in house 3D
sand printers and over 25 machining
centers, HPI is able to provide you with the
best quality, pricing and timing. Our highly
experienced staff works hand in hand with
foundries to ensure that all jobs are done
right the first time, everytime.

IER

PATTERN INC.| /

CNC Machining | CNC Turning | 3D Modeling | 5-Axis Machining
3D Sand Printing | Laser Scanning | Verification

hoosierpattern.com | 260.724.9430
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LAEMPE REICH

At the core of great foundries.
Laempe’s CoreCenter is a
coreshooter, sand mixer, and
gas generator - all under a
single controller. Use vertical
and horizontal tooling, or
combination up to 6 parts
with no machine changes, or
use your existing tooling with
a simple conversion. Laempe
Reich is unique that we have
a research, complete testing,
and core production facility.

LAEMPE REICH
205-655-2121
www.LaempeReich.com

Gradmatic
Equipment

Gradmatic Equipment pro-
vides an engineered control
to meet OSHA’s PEL when
lining coreless furnaces with
silica refractory. Uninter-
rupted forking produces a
denser lining, longer lining
life, fewer annual linings and
cost savings. Two workers
line a furnace regardless of
its size. Gradmatic can build
a system for furnaces sizes
1to 85 tons. The system

can line a furnace using any
particulate material, not just
silica.

For more
information contact:

Gradmatic Equipment Inc.
705-762-0945
www.gradmatic.com

NBB-Series
No-Bake/Cold-Box
Core Machine

The NBB line of core ma-
chines provide a simple yet
flexible method of produc-
ing no-bake cores using the
same resin system as with
your no-bake molds. The
dedicated mixer can provide
different resin / catalyst
settings with the touch of a
button and the swivel mount
can provide sand for bench
coremaking. Perfect for im- S

proving your core production s 1 INKER OMEGA
and quality at a lower cost

than traditional cold-box

production but can easily be

upgraded to provide gassing

& purging cycles for gas-

cured core production.

Tinker Omega Sinto
937-322-2272
www.tinkeromega.com

1
StrikoWestofen

StrikoWestofen is a compa-
ny, a brand, and a synonym
for high-end furnace tech-
nology in the light metal
casting industry, globally.
From melting and metal
transport to dosing, we
offer you holistic solutions.
We stand behind our prod-
ucts. Look no further if you
are looking for technology
that is measurable and
sustainable. Our solutions
need less energy and
resources, generate low
emissions, reduce rejects
dramatically, enhance
reliability and security of
the process, and offer easy
handling in a clean work
environment.

StrikoWesAtofen o

Norican Technology

StrikoWestofen
616-772-3705
www.strikowestofen.com

CASTING TECHNOLOGY SHOWCASE 2021 |

Ajax TOCCO
Magnethermic

Ajax TOCCO continues to
be the trusted leader in in-
duction melting and heating
equipment and solutions.
Our proven applications
include a complete line

of coreless and channel
furnaces for all ferrous

and nonferrous melting

and holding applications.
From simple melt and pour
systems to sophisticated
computer controlled, ener-
gy efficient melt shops, Ajax
TOCCO'’s line of induction
equipment and power
supplies provide the most
reliable, accurate, and eco-
nomical solutions for your
business.

Ajax TOCCO Magnethermic
800-547-1527
www.ajaxtocco.com

3D Mold
& Core Printing

ExOne’s 3D printers support
sand casting applications
across various industries
with exclusive binder jetting
technology to quickly pro-
duce cores and molds from
sand and ceramic sand.
Starting with CAD data, Ex-
One industrial additive man-
ufacturing machines create
complex core geometries
that reduce assemblies and
maintain accuracy. ExOne’s
process can reduce lead
time and costs, lower the
risk of trial and error, enable
rapid iteration, and create
new opportunities for de-
sign innovation with precise
geometries otherwise unat-
tainable with conventional
mold production.

¥ ExOne

Collaborate. Innovate. Accelerate.

The ExOne Company
877-773-9663
www.exone.com

The Future
of Castings

ASK Chemicals is one of
the world’s largest suppli-
ers of foundry chemicals
and consumables. The
comprehensive product
and service portfolio
extends from binders, coat-
ings, feeders, filters and EXACTPORE 3D
release agents to metal- FILTERS
lurgical products including

inoculants, Mg-treatment d\SL(CHEYM[CAILSQ a
and inoculation wires and

master alloys for iron cast-

ing. Core manufacturing

and development of pro-

totypes as well as a broad

offer of simulation services

complete the range of

supply.

ASK Chemicals LLC
800-848-7485
www.ask-chemicals.com

Covia

TECHNISAND TRUCOAT® LE
resin-coated sand is a core
and mold casting system that
dramatically lowers odor, in-
plant smoke and other emis-
sions while delivering superior
performance. Our advanced
resin-coated technology
allows you to lower hazardous
air pollutants (HAPs) by more
than 41%; reduce free formal-
dehyde by 35%; and de-
crease free phenol levels 62%
without sacrificing product
quality. This innovative found-
ry solution, supported with
outstanding customer service,
offers greater productivity,
uniform curing and fewer
casting defects that result in
better quality castings.

Covia
800.243.9004
CoviaCorp.com
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Tailor-Made
Solutions

For over 110 years with

500 plus installations in

6 continents and more

than 45 countries, Klnkel
Wagner Germany GmbH
has been the preference

in the foundry industry

for complex and high-per-
formance operation. Our
philosophy is to tailor-made
your project aiming to ex-
ceed your expectation. We
understand the challenge
of global market competi-
tiveness and the responsi-
bility to operate a profitable
business. We always discuss
the best practice and state-
of-art concepts to improve
the performance of your
business enabling you to
produce the highest quality
castings.

Kiinkel Wagner
Germany GmbH
info@kuenkel-wagner.com
www.kuenkel-wagner.com

Carrier Vibrating
Equipment

Carrier Vibrating Equipment
has been custom engineering
heavy-duty vibrating equip-
ment to foundries for de-
cades. Industry innovations
include the Barrel Horse™
Shakeout to gently clean

and cool castings and the
Delta Phase® Shakeout which
allows the operator to imme-
diately change the conveying
speed and retention time

of castings on the shakeout
deck for optimal sand remov-
al. Carrier also designs and
builds vibrating conveyors
capable of handling materials
up to 2000°F for cooling

castings or transporting sand.

Lumpbreakers, and furnace
charge feeders built by
Carrier also improve foundry
profitability and efficiency.

Carrier Vibrating
Equipment

502-969-3171
www.carriervibrating.com

KUNKELWAGNER’

WEITER DENKEN.

Vibrating Equipment, Inc.

4 pivision o [T

MeltControl 2020

An affordable way for any
Foundry to capture and or-
ganize critical Molten Metal
temperature information
from across their Shop.
MeltControl 2020 gives
foundry engineers and

managers access to found- -

ry data that originates

with molten metal sensors.

A Database capable of Heraeus
allowing acess at up to 10 2

different client computers A7 Electro-Nite

at once, specially designed
with the easy connection
of a wide range of instru-
ments from Heraeus Elec-
tro-Nite; DigiTemp E, Digi-
lance, Sensor Lab Foundry,
Datacast®, the E-line Celox®
and QuiK-Lab®

Heraeus Electro-Nite
Co,, LLC
800-558-9008

www.heraeus-electronite.com

Tinker Omega
Sinto Robotic Sand
Milling Cell

The Tinker Omega Sinto
Robotic Sand Milling Cell is
an efficient, cost-effective
solution for moving into a
patternless mold making
system. It utilizes the flex-
ibility of a high-accuracy
6-axis robot, combined
with proprietary software
designed from the ground
up with foundry mold —
milling as its focus. This Q‘i TINKER OMEGA
enables a combination e

of design flexibility, cost

savings and speed not

seen in previous molding

methods. Optional Tilting

Mold Tables, Digital Tool In-

spection and an additional

tool changing stations are

available.

Tinker Omega Sinto
937-322-2272
www.tinkeromega.com

Production Sand 3D
Printing for
Innovative Cores

The next-generation S-Max
Pro™ is the fastest, smart-
est, large sand 3D printer

in ExOne’s family of binder
jetting machines. Featur-
ing an innovative industrial
printhead and recoater, our
technology enables done-in
-one -pour accuracy and re-
peatability. New production
options include a desanding
station to increase automa-
tion and material recycling,
a Siemens control system
for quality and cloud mon-
itoring, and a MindSphere
loT platform. The S-Max Pro
is fast, reliable, and precise
for the production additive
manufacturing of complex
cores.

¥ ExOne

Collaborate. Innovate. Accelerate.

The ExOne Company
877-773-9663
www.exone.com

Pillar Induction

Founded in 1966, Pillar Induc-
tion is committed to helping
its melting customers achieve
leaner, more profitable
foundries. We continue to
add products and engineered
solutions for an integrated
approach to foundry work-
flow. Pillar manufactures,
services, and supports fer-
rous and nonferrous coreless
melting systems. We pride
ourselves on supplying the
most reliable durable, and
efficient equipment available
to the industry today. Our line
of melting furnaces range in
capacity from 1 pound to 20
tons. Power supplies range in
power from 10 to 6,000 kW.

OTPPILLAR

« INDUCTIONTr

Pillar Induction
800-558-7733
www.pillar.com

Italpresse Gauss

Italpresse Gauss build
machines and automated
work cells for high pres-
sure, gravity and low pres-
sure die casting. Our ma-
chines are of the highest
quality, ensuring process
reliability, machine uptime
and highest casting quality.
For over half a century, we
have focused exclusively
on light alloy casting with
constant attention to the
needs of customer’s big
and small. Unlock Industry
4.0 possibilities: We are
constantly developing new
technologies that provide
customers with innovative
answers to their challeng-
es: our Monitizer Suite, our
HMe, our energy solutions.

Italpresse Gauss
616-772-3705
www.italpressegauss.com

ITALPRESSE GAUSS

LAEMPE REICH
CoreRoom

We sell em. We use em.
When we started the
CoreRoom, a core supply
company, we chose the same
machine we want you to buy.
Laempe. And for the same
reasons. Quality cores,

at high efficiency, at a
reasonable price.

LAEMPE REICH
205-655-2121
www.TheCoreRoom.com




REFCOTEC

REFCOTEC, a second-gener-
ation family-owned company
has been a proud supplier to
the North American metal
casting industry for over 30
years. In our Ohio and Texas
facilities, we manufacture

the highest quality foundry
products available on the
market including, refractory
coatings, sand additives, resin
systems, pastes, partings, and
many more. We specialize

in custom product formula-
tion, outstanding technical
service, and short lead-times.
We have products for every
metal alloy and all molding
methods. Bring us your cast-
ing challenges!

REFCOTEC Inc.
330-683-2200
www.refcotec.com

REFCOTEC

Wheelabrator

Wheelabrator is one of the
world’s leading providers of
surface preparation tech-
nology, offering a complete
range of airblast and wheel
blast equipment (Continu-
ous Tumblast Machine), shot
peening solutions, as well as
comprehensive global after-

.uheelobrotor

A Norican Technology

market support. Embracing automation and digital-
isation, we are shaping industry with forward-think-
ing, intelligent solutions that help our customers
optimise their processes - to deliver the results
they need, the quality their customers demand, at
the cost that their shareholders want to see. With a
truly global network of engineering and manufac-
turing facilities, we are able to provide locally built
machines that serve your needs, your application,
your specification and your budget. Operating
from strategically located service centres on four
continents, Wheelabrator provides 15,000 active
customers in over 100 countries with state-of-the-
art parts preparation technology and services.

Wheelabrator
706-884-6884
www.wheelabratorgroup.com

TOM-Series of
Sand Mixers

Foundries know us best for
our robust line of chemi-
cally-bonded sand mixers.
From true rear-hinged doors
to our revolutionary use of
enhanced controls; we pro-
vide our customers with real
savings. Our NexGen2™ con-
trols can automatically ad-
just catalyst based on sand
temperature; provides the
easiest method of calibra-
tion on any standard mixer
and can easily be upgraded
with mass-flow resin pumps,
our enhanced Smart-Gate
automatic metering sand
gates and even Auto-Path
automated mixer path con-
trol. From the simple to the
complex, Tinker Omega has
the reputation of providing
our customers with the most
value and dependability.

Tinker Omega Sinto
937-322-2272
www.tinkeromega.com

Flexovit USA, Inc.

Flexovit is proud to
announce the launch of
Capstone™! Capstone™ is a
brand new, patent pending,
grinding wheel designed as
an alternative to Type 6 and
Type 11 cupwheels. With
four full layers of fiberglass
reinforcement, a built-in

20 degree grinding angle,
a spin on zinc hub, and its
unique shape, Capstone™ is
a safer and more versatile
option than standard cup-
wheels. Flexovit USA, Inc. is
a manufacturer of high pro-
ductivity abrasive products
for the professional. Con-
tact Jeff Franke, Foundry

& Applications Manager, at
jfranke@flexovitabrasives.
com to schedule an evalua-
tion and demo.

Flexovit USA, Inc.
800-689-3539
www.flexovitabrasives.com

S TINKER OMEGA

sinto .=

FLEXOVIT

ABRASIVE PRODUCTS FOR THE PROFESSIONAL

LAEMPEARsm

When being there soon is
not soon enoughsm

You rely on your LAEMPE
CoreCenter. And you’re
skilled at keeping it running
at peak performance. But
when you need us, you need
us now...and sometimes that
can’t wait until tomorrow.
With one of the largest
technical staff of experts in
our market, standing-by to
support you, you can now
have us there virtually in a
matter of minutes. Through
technology, we can be with
you, seeing what you see,
supporting you in real-time.
We can guide you in a way
that has never been seen in
our industry, without ever
getting on a plane, regard-
less of where we are.

LAEMPE REICH
205-655-2121
www.LAEMPEAR.com
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The Future
of Castings

ASK Chemicals is one of
the world’s largest pro-
viders of comprehensive
solutions and tailored
consulting services in the ASKCHEMICALS a
castings industry. Beyond We advance your casting
delivering exceptionally en-

gineered products we also

offer world-class research

& development and unpar-

alleled technical support.

Present in 25 countries,

ASK Chemicals helps you

keep pace with global de-

velopments and trends in

the casting industry.

ASK Chemicals LLC
800-848-7485
www.ask-chemicals.com

DISA

DISA develops and manufactures a com-

plete range of green-sand metal casting and
molding equipment, services and digital tools
for ferrous and non-ferrous foundries. DISA’s
deep technical expertise plus global parts and
service help our customers maximise mold-

ing process performance. Our comprehensive
molding product range comprises vertical (DIS-
AMATIC®), matchplate (DISA MATCH) and hor-

MATCH 14/19 & .

now available 3

izontal (DISA FLEX), plus complete integrated

foundry lines including sand plants, conveyor | A

systems, cleaning solutions and cooling drums. D’SA
Our Monitizer® Industry 4.0 range supports the

whole digital journey, from data collection and A Norican Technology

real-time process monitoring to Artificial-Intelli-
gence-driven casting quality optimisation.

DISA

630-820-3000
www.disagroup.com
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DIVISION CHAIRS

< ADDITIVE MANUFACTURING DIVISION
A NORTH AMERICA ?ivis_iolf:'i Ch:ir: ﬁfokg;am Chair:
. ravis Frus irk Rogers
CUPOLA AND CHARGING SYSTEMS ggévaerrle?l/lsc,)ﬁ/&\lorthern lowa ﬁisrthXierige,rgﬁeserve University
DESIGN AND SUPPLY ALUMINUM & LIGHT METALS DIVISION
~— OPERATION CONSULTING ot i pogm e
ENERGY / COST / CO2 REDUCTION REL Inc. General Motors
BAG HOUSES 3 | [ h‘}% CAST IRON DIVISION
- / I I ivision Chair: rogram Chair:
" EXTREME LONG LIFETIME QLT e [ Matthow Meyer Evic Netson
" ENTIREFOUNDRY SOLUTIONs /) = || |1\ [EEe ariato, N
SOx HF, HCL HG PB CONTROL ‘, \\ M P COPPER ALLOY DIVISION
3 L A rl Division Chair: Program Chair:
PROCESS & HEAT TECHNOLOGY Brent Bowles Jim Valentine
RECUPERATORS Decatun I assoe, AL ooy Group ine
" HEAT EXCHANGERS / COOLERS ENGINEERING DIVISION |
COMBUSTION SYSTEMS Brandon Kruse Gregory Bray
e Magaldi Technologies, LLC Electric Controls & Systems Inc.
FOUNDRY MACH'NERY %t Atlanta, GA Birmingham, AL
B SAND RECLAMATION / REGENERATION o e T o ohair
SHAKE OUTS / CASTING COOLERS CRilay O_stro;llv_sk.i :Z/IraoilgR._c,chrgiis.ier_
_ M NO-BAKE CASTING e New Bremen, OH
y - FUTURE LEADERS OF METALCASTING DIVISION
-~ FOU NDRY AUTOMATION Division Chair: Program Chair:
INDUSTRY 4.0 -l;oog‘c?zfron Castings é%ﬁd;‘(?llJB’chnwsnInc.
B/ DESIGN AND SUPPLY OF CONTROL SYSTEMS Mankato, MN Bremen, IN
REFURBISHING / UPGRADING HMI / PLC COVERNMENT AFFARSOIVISON

o Eric Meyers Alan Brink
Oil City Iron Works Spring City Electrical Mfg. Co.
Corsicana, TX Spring City, PA
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HUMAN RESOURCES DIVISION

Division Chair:

Phil Eatherton
Waupaca Foundry Inc.
Marinette, WI

LOST FOAM CASTING DIVISION

Division Chair:
Marshall Miller
Tesserract4D
Rock Spring, GA

MARKETING DIVISION

Division Chair:
Wendy Pilcher
Magma Foundry Technologies, Inc.
Schaumburg, IL

Program Chair:
Amanda Groves
Lodge Mfg. Co.
South Pittsburg, TN

Program Chair:

Jeff Prickett

Metal Alloys & Refractories
Lenoir City, TN

Program Chair:

Norwin Merens

Lillian Group Marketing, LLC
Glenview, IL

MELTING METHODS & MATERIALS DIVISION

Division Chair:

Lenny Basaj

Ravenna Casting Center LLC
Ravenna, Ml

Program Chair:

Marc King

The Nugent Sand Co. Inc.
LaPorte, IN

MOLDING METHODS & MATERIALS DIVISION

Division Chair:
Mitchell Patterson
HA International LLC
Cedar Falls, 1A

STEEL DIVISION

Division Chair:

Robert Tuttle

Saginaw Valley State University
University Center, Ml

Program Chair:
Pete Gravunder
Badger Mining Corp.
Berlin, WI

Program Chair:
John Tartaglia

Element Materials Technology

Wixom, Ml

WOMEN IN METALCASTING DIVISION

Division Chair:

Sara Timm

Waupaca Foundry Inc.
Waupaca, WI

Program Chair:
Alexandria Trusov
Alpha Resources LLC
Stevensville, Ml

PROVEN PERFORMANCE
PROMPT PAYBACK

g - : - -
=P - ) 7

The patented DID Rotary Media Drum
has PROVEN PERFORMANCE

hour-after-hour:

BEFORE

PROMPT PAYBACKS

DIDION INTERNATIONAL INC,

Riverside Industrial Centre

2}, 02 ®
‘ L D I D I N
ANWW.CIC ﬁ;_:.‘ LCom



Every year, AFS honors the leaders and innovators whose ingenuity, hard work, and dedication
move the metalcasting industry forward. Please join Metalcasting Congress 2021 in recognizing
this year’s award-winners. Awards presentations are available to watch on demand in the
Innovation Theater.

The following awards are unanimously recommended by the Society’s incumbent Board of
Awards for approval by the AFS Board of Directors.

GOLD MEDAL

KATHY L. HAYRYNEN
Vice President of R&D, Applied Process Inc. (Livonia, Michigan)

The JOHN H. WHITING GOLD MEDAL for her exemplary work in cast iron research
and standards, chairing the AFS Technical Council, leadership in streamlining the
AFS Cast Iron Division, as well as for advocacy and mentorship of students and
Women in Metalcasting.

AWARD OF SCIENTIFIC MERIT

DIRAN APELIAN

Distinguished Professor of Materials Science and Engineering,

University of California (Irvine, California)

The AFS AWARD OF SCIENTIFIC MERIT for his gold-standard contributions to
the foundry industry in molten metal processing and solidification, alloy
development and fatigue behavior of cast materials.

AFS SERVICE CITATION

s BRIAN BEGAN

,, Senior Application Engineer, Foseco (Cleveland, Ohio)
The AFS SERVICE CITATION for his outstanding service to AFS and the foundry
industry through chapter leadership, Technical Council and committee service,
presentations and contributions to AFS Institute education programs.

RUSSELL L. ROSMAIT
Professor, Pittsburg State University (Pittsburg, Kansas)

The AFS SERVICE CITATION for his 40 years of distinguished service to AFS
and the foundry industry, focused on encouraging innovation and developing
future generations of leaders for all fields of the metalcasting industry.

Customizable 3D Filters for Unmatched Reliability and Consistency PAPER & PRESENTATION AWARDS
2021 HOWARD F. TAYLOR AWARD
ASK Chemicals is at the forefront of casting innovation with progressive technology that drives our Paper No. 20-051: Quantifying Casting Randy Oerhlein
customer base forward. EXACTPORE 3D Filters protect against filter bits by utilizing an engineered Quality Through Filling Conditions Carley Foundry Inc., Blaine, MN
structural design capable of limitless shapes. In addition, this optimized structure offers nearly perfect
pore sizes (e.g. 10 ppi). Dan Hoefert Cory Sents
ECK Industries, Manitowoc, W/ Carley Foundry Inc., Blaine, MN

_ ASK“ HEMICAL: David Weiss Travis Bodick
www.ask-chemicals.com We advance your casting ECK Industries, Manitowoc, W/ Carley Foundry Inc., Blaine, MN
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2021 APPLIED RESEARCH AWARD COPPER ALLOY DIVISION MARKETING DIVISION
AFS Health & Safety Committee Powered David Kunkel Award Jack Steele Award
Industrial Sweeper Crystalline Silica Mark R. Biehl David J. Knapp
Exposure Study (AFS Project 17-18#08) Ford Meter Box Co. Inc., Wabash, IN New Albany, OH
Jason Lang ENVIRONMENTAL, Outstanding Individual Service Award
RHP Risk Management, Inc., Chicago, IL HEALTH, & SAFETY DIVISION Sara Timm
Best Paper Award Waupaca Foundry Inc., Waupaca, W/
ADDITIVE MANUFACTURING DIVISION Thuwarakai Kunanesam
Technical Achievement Award ASK Chemicals, Cleveland, OH Organization Excellence
Marshall Miller in Marketing Award
Rock Springs, GA Dr. Paula Vivas Charlotte Pipe & Foundry Co.
ASK Chemicals, Cleveland, OH Charlotte, NC
Group Service Award
HA International LLC Lee Horvath
Westmont, IL ASK Chemicals, Cleveland, OH
ALUMINUM & LIGHT METALS DIVISION LOST FOAM DIVISION
Best Paper Award Ray Donahue Service Award
Paper No. 20-051: Quantifying Casting Bryan Baker

Quality Through Filling Conditions
MELTING METHODS

Dan Hoefert & MATERIALS DIVISION

ECK Industries, Manitowoc, W/ Excellence in Committee Award
Scott Stiefvater

David Weiss ABP Induction LLC, Union Grove, W/

ECK Industries, Manitowoc, W/

John Oneson

Randy Oerhlein Kohler Co., Kohler, WI
Carley Foundry Inc., Blaine, MN

LEADING FOUNDRY

Outstanding New Member Award

RESOURCES
Carley Foundry Inc., Blaine, MN Gunite Corp, An Accuride Co.
Cherry Valley, IL o <o
Travis Bodick Visit the AFS
Carley Foundry Inc., Blaine, MN MOLDING METHODS
& MATERIALS DIVISION Sfo re for fop A%%%M
Glenn Stahl Service Award Ezra Kotzin Service Citation Award E international TECHNOLOGY
Adam Kopper Scott Giese m elna I cqa sl-i n g |2 atlas
Brunswick Corp., Fond Du Lac, W/ University of Northern lowa, § F
Cedar Falls, IA b
CAST IRON DIVISION oo ksl c h a I".sl °
Outstanding Individual Service Award STEEL DIVISION d n ek
Marc King Best Paper Award CI I1 Oi‘hel" 4 Sreer
Nugent Sand Co., LaPorte, IN Robert Tuttle ° :
Saginaw Valley State University, p rOfeSSIO na I
Group Service Award University Center, M/ -
Hickman, Williams & Co. & educa‘|'|ona|
Valparaiso, IN Outstanding Service Award

Frank Headington
Fred Linebarger Teaching Award Neenah, WI
Andrew Adams

Foseco, LaGrange, OH

resources.




70 | AFS INFORMATION AFS INFORMATION | 71

AFS AND THE INSTITUTE
2020-2021 BOARD OF DIRECTORS oy Gor

Bartlett, PhD

Kiley Eck Hayon

President
Wolf Associate Professor of

Metallurgical Engineering Eck Industries, Inc.

Missouri University of Science
. and Technology
Jay M. Morrison Liz Ulman

Vice President
Dotson Iron Castings

VP of Equipment Sales/Eastern
Region Sales Manager

Carpenter Brothers Inc.

PRESIDENT VICE 2ND VICE IMMEDIATE

PRESIDENT PRESIDENT PAST PRESIDENT AFS SENIOR STAFF
Michael L. Adam Brad Peter C. Doug
Lenahan San Solo Muller Reich Kurkul DOUG KURKUL STEVE ROBISON
CEO Director of Sales & Vice President of Co-Owner CEO CEO Chief Technical Services Officer
KB Foundry Engineering Marketing LAEMPE REICH American
Services US Foundry & Charlotte Pipe & Foundry Society M_IKE LAKAS . P_EGGY MENNELLA . A
Manufacturing Foundry Vice President of IT & Operations Director of Accounting & Finance
Company BEN YATES CATHY POTTS
DIRECTORS CLASS 2017 - 2021 Vice President of Marketing Director of Human Resources
& Business Development & Administrative Services
Michael
J. Leib

Past President

Weatherly Casting and
Machine Company/Hazleton
Casting Company

JUNE 2021 | LIVE ONLINE

FOUNDRY

Patrick David Sara Joyce Jeet G
Carlin Gilson Vice President Radia = ‘
of Quality and )
Sales Manager Sales and Technical ( Senior Vice DIGITAL MANUFACTURING IN THE METALCASTING INDUSTRY
Superior Marketing Assurance. ) President .
Aluminum Director Badger Mining McWane, Inc. What do metalcasting leaders need to know about
Alloys SinterCast Corporation Industry 4.0 to make smart investments and gain@
lasting business advantage? How connected is your -
foundry? Industry 4.0 is no longer just about the future. E——
Patrick T. John P. John Angela Dine Smart, proactive manufacturers are using innovation ) \ )
Ameen Haas Lancaster Schmeisser and technology to improve productivity, profitability,
Vice President Plant Manager Plant Director President and worker safety: Evaluatlng and wpp}ementmg N
Industry Grede General | and CEO technology today is the key to remaining competitive/dan
¥ Relations Motors sl St. Marys H .
W70 Amsted Rail '\\m‘ ‘ Foundry, Inc. sustainable
\ WS Company, Inc.
This virtual conference will focus on how digital
DIRECTORS CLASS 2020 - 2024 e . it
manufacturing is affecting all areas of the casting
Rob Jim Andrew C. Peter Satre process today, and how this will change the foundry of
Johnson Mancuso Renkey Manager - the future. You can find more information at AFSinc.org.
ADVOC, 2
VP Finance/ Vice President President Corporate e é,/(‘
CFoO/ Mancuso Harmony Engineering . . %
Treasurer Chemicals, .. Castings/TPI Allied Mineral Register today at: 2
W Ltd. | Arcad Products LLC - E
Foundry. | 7ot www.afsinc.org/Foundry4.0 E

AND THE INSTITUTE




DESIGN VERIFY OPTIMIZE

Inite
solutions

orporated

David Schmidt
+1 262 644 0785

Dave@finitesolutions.com

CFD Anal.ysis and Shrinkage Prediction

SOLIDCast is the ONLY system that INCLUDES both Gating and Riser
Design Wizards, so that simulation actually HELPS you to design an
effective rigging system, not just test one! Special calculations are
included for rigging gray and ductile iron castings, taking advantage
of graphite expansion.

SOLIDCast is the ONLY system that simultaneously calculates both
thermal and volumetric changes during solidification, producing the
most accurate shrinkage analysis available.

SOLIDCast is the ONLY system that INCLUDES true casting process
optimization, using OPTICast™.

SOLIDCast is the ONLY system that runs full simulations in minutes
on readily-available standard PCs. Multiple analyses can be run
simultaneously using off-the-shelf multi-core machines.

See us at the Virtual Metalcasting Congress!

SOLID @ CASTFLOW @ CAST
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AFS CORPORATE MEMBERS

AS OF 3/1/2021

Aalberts Integrated Piping Systems
Aarrowcast Inc.

ABC Coke

ABC Coke Drummond

ABP Induction LLC

Acme Foundry Inc

Adalet

Advanced Cast Products
Advanced Pattern Works
Advantage Metals Recycling LLC
AERO Metals Inc.

AF Gelhar Co. Inc.

AFK Corp

AFS Institute

AFS Washington Office

Air and Energy Systems Inc.

Air Products

Ajax Tocco Magnethermic Canada Ltd.

Ajax Tocco Magnethermic Corp.
Akron Foundry Co.
Alabama Casting LLC

Albarrie Environmental Services Ltd.

Alliant Castings

Alpha Foundry Co.

Alpha Resins Inc.

Altair

Alu-Bra Foundry Inc.

Aluminum Alloys Inc.

American Castings LLC
AMERICAN Cast Iron Pipe Company
American Colloid Co.

American Foam Cast Inc.
American Foundry Society
American Pattern & CNC Works
AMETEK Fluoropolymer Products
AMETEK Foundry Products
Amsted Industries Inc.

Amsted Rail Co.

Amsted Rail Company Inc.
Anderson Express Inc.
Anderson Global

Anthracite Industries Inc.

Anvil International Inc.

APPI Energy

Applied Ceramics Inc.

Applied Process Inc.

AP Westshore Inc.

Arcosa Inc.

Aristo-Cast Inc.

Armstrong Rapid Manufacturing

Asbury Carbons Inc.

Asbury Wilkinson Inc.

ASK Chemicals

ASK Chemicals de Mexico
SdeRLdeCV

ASK Chemicals Hi-Tech LLC

ASK Chemicals Metallurgy Inc.

Astech Alloy Steel Technologies Inc.

ATD Engineering & Machine

ATEK Metal Technologies

Atlas Foundry Co. Inc.

Aurora Metals Division LLC
(Hiler Industries)

Austin Foundry Corp.

AY McDonald Mfg. Co.

Azterlan

B&L Information Systems Inc.

Babs Foundry Inc.

Badger Alloys Inc.

Badger Mining Corp.

Bahr Bros. Manufacturing Co.

Baker Manufacturing Co.

Ball Brass & Aluminum Foundry

B.A. Sunderlin Bell Foundry

Batesville Products Inc.

BCI Solutions Inc.

Bearon Manufacturing Inc.

Beaver Valley Alloy Foundry Co.

Belmont Metals Inc.

Benton Foundry Inc.

Bernier Cast Metals Inc.

Betz Industries

BHA Altair LLC

Bimac Precision Castings

Bingham & Taylor Corp.

Blackhawk de Mexico SA de CV

Blast Cleaning Technologies

Blastec Inc.

Boose Aluminum Foundry Co. Inc.

Boose Quality Casting

Bradken

Brenner Machine Co. LLC Inc.

Brokk Inc

BRP-US Inc.

Brunswick Corp.

Buck Co Inc.

Burleigh Industries

Burnham Corp.

Burnham Hydronics

CADDIS Systems
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Cadillac Casting Inc.

CA Lawton Co.

Calderys

Calhoun Foundry Co. Inc.
California Metal-X

Capital Refractories Inc.

CARBO

Carley Foundry Inc.

Carolina Metal Castings
Carpenter Brothers Inc.

Carrier Vibrating Equip Canada
Carrier Vibrating Equipment Inc.
Castalloy Inc.

Cast Aluminum Solutions LLC
Casting Solutions LLC

Cast Technologies Inc.
Caterpillar

Caterpillar de Mexico
Caterpillar Inc.

Caterpillar Logistics Services Inc.

Caterpillar R&D Center (China) Co. Ltd.

Centre for Innovation &
Technology N Mahalingam
(CITNM)

Century Brass Works Inc.

CFM Corp.

Champion Chisel Works Inc.

Charlotte Pipe & Foundry Co.

Charter Dura-Bar

Cheng Pao Foundry Co. Ltd.

Chesapeake Specialty Products Inc.

Chicago Magnesium Casting Co.

Chris Erhart Foundry & Machine Co.

Clansman Dynamics USA

Clarksville Foundry Inc.

Clay & Bailey Mfg. Co.

CL Dews & Sons Fdry. & Mach. Co. Inc.

CMI Novacast Inc.

Columbia Steel Casting Co. Inc.

Comanche Technologies LLC

Consarc

Consolidated Metco Inc.

Consolidated Mill Supply Inc.

Conveyor Dynamics Corp.

Cottingham & Butler

Covia

Craft Pattern & Mold Inc.

CR Maryborough Foundry

Cumberland Foundry Co. Inc.

Curto-Ligonier Foundries Co.

Custom Castings Limited

Customized Energy Solutions

D & L Foundry Inc.

Dakota Foundry Inc.

David J Joseph Co.

Davis Alloys Manufacturing LLC
Decatur Foundry Inc.

Decco Castings Inc.

Deere & Co.

Deere-Hitachi

Deeter Foundry Inc.

Denison Industries Inc.

De Pere Foundry Inc.

Didion International Inc.
Dinamec Systems LLC

DISA

Dixon Group Canada Limited
Dock Foundry LLC

Donsco Inc.

Dotson Iron Castings

DR Metals

Dualtech Innovative Casting Tech Inc.

Durex Industries

Dustmaster Enviro Systems

DW Clark Inc.

Eagle Alloy Inc.

Eagle Aluminum Cast Products

Eagle Machined Products

Eagle Manufacturing Group

Eagle Precision Cast Parts Inc.

EBAA Iron Inc.

EBAA Iron Sales Inc.

Eck Industries Inc.

Effort Foundry Inc.

Eirich Machines Inc.

EJ

Electric Controls & Systems Inc.

Element Materials Technology

Elkem Foundry Products

Elkem Materials Inc.

Elkem Metal Canada Inc.

Elkhart Brass Mfg. Co. Inc.

Elyria Foundry Co.

Emerson Automation
Solutions Appleton Group

EMSCO Inc.

Engineered Ceramics Corp.

Engis Corporation

EnvisionTec Inc.

Epcor Foundry

Epic Machine Inc.

EQI Ltd.

Erie Bronze & Aluminum Co.

Ermak Foundry & Machining Inc.

ESI Group

ETA Engineering Inc.

Evans Industries

Exochem Corp.

CUARDIAN

SOFTWARE SYSTEMS

CASTING ERP

BRING THE FRONT OFFICE AND
SHOP FLOOR TOGETHER

GUARDIANSOFT.COM

262.567.0341 109 S. CONCORD RD. OCONOMOWOC, WI 53066

INFO@GUARDIANSOFT.COM



World Class Non-Ferrous Melting and Holding Equipment

Lindberg/MPH manufactures a full line of melting, holding, and handling equipment for non-ferrous
alloys. Our experienced design team will customize a solution to meet your process requirements
and fit within your available floor space. As a leading OEM supplier our aftermarket team is trained to
provide parts and service support on any industrial furnace or oven regardless of manufacturer.

Non-Ferrous Equipment

- Single Chamber Wet Hearth Melting Furnaces for Aluminum
- Two Chamber Stack Melters and Dry Hearth Furnaces for Aluminum % u‘i’ %
- Aluminum Reverberatory Melting Furnaces
- Aluminum Holding Furnaces

- Crucible/Pot Melting Furnaces
- Autoladle Dosing Equipment

- Zinc Melting Furnaces

www.lindbergmph.com ¢ Email: lindbergmph@lindbergmph.com ¢ Phone: (269) 849-2700 ¢ Fax: (269) 849-3021

T 1Ps

Lindberg/MPH is a brand of Thermal Product Solutions, LLC.

ExOne

EZG Manufacturing

EZ Grout Corp.

Faircast Inc.

Fairmount Foundry Inc.
Falcon Foundry Co.

Fall River Foundry

Farrar Corp.

FasCast Inc.

Federal Bronze Casting Ind. Inc.
Ferro Dokum San Ve Dis Tic AS
Ferroloy Inc.

Finishing Associates

Finite Solutions Inc.

FISA North America Inc.
Fisher Cast Steel Products Inc.
Flexovit USA Inc.

Flow Science Inc.

Flury Foundry Co.

Fonderie Laperle Inc.
Fonderies Bibby Ste-Croix Inc.
Ford Meter Box Co. Inc.
Forterra

Foseco

Foseco Mexico

Foundry Equipment Company
Foundry Solutions & Design
Franklin lIron Works Inc.
Frazer & Jones Co.

Fresno Valves & Castings Inc.
Friends Foundry Inc.

Fritz Winter North America LP

G&W Electric Co./Manufacturer’s Brass

and Aluminum Foundry
Gartland Foundry Co.
Gemini Inc.
General Aluminum Mfg. Co.
General Foundry Service Corp.
General Kinematics Corp.
General Motors
General Motors de Mexico S Ade CV
General Motors Fairfax
General Motors of Canada Ltd.
Georgia-Pacific Chemicals LLC
Goldens’ Foundry & Machine Co.
Graham-White Mfg. Co.
Grede - Bessemer
Grede - Biscoe
Grede - Brewton
Grede - Browntown
Grede - Columbiana
Grede - Iron Mountain
Grede - Liberty
Grede - Menomonee Falls
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Grede - New Castle

Grede - Reedsburg

Grede - Southfield

Grede - St Cloud

Green Diamond Performance Materials

Green Packaging Inc.

GreenSand Controls Inc.

GridBeyond LLC

Griffin Canada Inc.

Guardian Software Systems Inc.

Gudgeon Thermfire Intl Inc.

HA International LLC

Haley & Aldrich, Inc.

Harmony Castings LLC

Harrison Steel Casting Co.

Harry H Reich Co.

Hawver Aluminum Foundry Inc.

Henry Perkins Co.

Henry Pratt Co.

Henschel Andromat Inc.

Heraeus Electro-Nite Canada Ltd.

Heraeus Electro-Nite Co.

Heraeus Incorporated

High Temperature Systems Inc.

Hiler Industries (Kingsbury Cstg. Div.)

Hitachi High-Tech Analytical Science

Hitachi Metals America Ltd.

Hitachi Metals Automotive
Components USA LLC

Hitech Shapes & Designs

Hi-Vac Corporation

H Kramer & Co.

Hodge Foundry Inc.

Hodge International

Hoosier Pattern Inc.

Howell Foundry LLC

HS Group HR Inc.

Hsin Lien Machinery Parts Co. Ltd.

Humtown Products

Hunter Foundry Machinery Corp.

Huntington Ingalls Industries

Huttenes-Albertus GmbH

12r Power

ID Castings LLC

IMERYS

Impact NDT LLC

Indquip Co. LLC

Induction Iron Inc.

Induction Technology Corp.

Inductotherm Corp.

Inductotherm Group Canda Ltd.

Industrial Ceramic Products Inc.

Industrial Metals Recycling

Industrias John Deere SA de CV
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Industry 63

Iron Age Designs

I Schumann & Co.

Italpresse Gauss

Italpresse Industrie Spa

ITI Manufacturing Inc.

ITT Goulds Pumps

Jackson Die Cast LLC

Jinan Shengquan Group Share-holding
Co. Ltd. (SQ Group)

Jingang New Materials Co. Ltd.

John Deere

John Deere Co.

John Deere Coffeyville Works Inc.

John Deere Des Moines Works

John Deere Dubuque Works

John Deere Foundry

John Deere Foundry East Moline

John Deere Foundry Waterloo

John Deere Harvester Works

John Deere India Pvt. Ltd.

John Deere Ottumwa Works

John Deere Power Systems

John Deere Turf Care

John Deere Waterloo Works

Joy Mark Inc.

Joyworks LLC

J R Hoe & Sons Inc.

JuggerBot 3D

Kansas Castings Inc.

Kenosha Steel Castings Inc.

Keramida Inc.

Kimura Foundry America Inc.

King Tester Corp.

Kirsh Foundry Inc.

Klein Palmer Inc.

Kloster Foundry Products

Knoebel & Associates

Kodiak Group

Kohler Co.

Kolene Corp.

KT-Grant Inc.

Kurtz Bros Inc.

Kuttner LLC

LA Aluminum Casting Corp.

LAEMPE REICH

Lake Foundry 2020 Ltd.

Lakeshore Sand Co.

Larpen Metallurgical Service

Lebanon Tool Co. Inc.

LeClaire Manufacturing Co.

LECO Corporation

Lemfco Inc.

LeSueur Incorporated

Lethbridge Iron Works Co. Ltd.
Liberty Pattern Company
Liberty Technology Co. LLC
Ligon Industries LLC
Lindberg/MPH
Littlestown Foundry Inc.
Lodge Mfg. Co.
Louis Meskan Foundry Inc
MacKenzie Castings LLC
Magaldi Technologies LLC
Magma Foundry Technologies Inc.
Magneco/Metrel Inc.
Mancuso Chemicals Ltd.
Manley Bros. of Indiana Inc.
Marcellus Metalcasters Inc.
Matthews International Corp.
McConway & Torley LLC
McHenry Brass Inc.
McWane Ductile
McWane Inc.
Melling Engineered Aluminum Castings
Meloon Foundries LLC
Mercer Forge Corporation
Mercury Castings
Mercury Marine
Metal Technologies Auburn LLC
Metal Technologies

Components S De RL De CV
Metal Technologies Inc.
MetalTek International
MIA Manufacturing Inc.
Michigan Pneumatic Tool Inc.
Mid City Foundry Co.
Midland Manufacturing Co.
Midvale Industries Inc.
Midwest Manufacturing & Logistics
Miller and Company
Minerals Technologies
Monett Metals Inc.
Morgan AM&T
Morgan Molten Metal Systems
Morris Bean & Co.
Mossner Reich
MPM Infosoft Pvt. Ltd.
MT Systems Inc.
Mueller Canada
Mueller Co.
Mueller Water Products
Multi-Cast LLC
Multi-Vac a division of M&W Shops
Naval Foundry & Propeller Center
Naval Foundry & Propeller Shop
Neenah Foundry Co.
Neptune Technology Group Inc.

New London Engineering
Nohr LLC

Non-Ferrous Cast Alloys Inc.
noredesign.com LLC
Norican Group

Northern Foundry LLC
Northern Iron & Machine
Northfield Manufacturing Inc.
NorthStar Products
Norwood Foundry Ltd.
NovaCast Solutions USA Inc.
NovaCast Systems AB

Novis Works LLC

NRB Metals LLC

Qil City Iron Works Inc.
Olson Aluminum Castings Inc.
Osco Industries Inc.
Oshkosh Corporation

Otto Junker (Junker Inc.)
P&W Foundry Inc.

Pacific Alloy Casting Co. Inc.
Palmer Engineered Products
Palmer Foundry Inc.

Palmer Mfg. & Supply Inc.
Pangborn Corp.

Pattern Services LLC
Peerless Steel Abrasives
Penn-Mar Castings Inc.
Pentair

Pentair Delavan

Pentair Kansas City

Pentair Ltd.

Pentair Monterrey

Pentair New Brighton
Pentair North Aurora
Pentair Reynosa

Pentair Valves and Controls
Pentair Water - Brookfied
Pentair Water Casting Center
Penticton Foundry Ltd.
Perfect Patterns Inc.

Perkins Engine Co. Ltd.
Perma-Cast Co.

Pier Foundry & Pattern Shop
Pillar Induction

Pittsburgh Foundry & Machine
Plymouth Foundry Inc.
Poitras Foundry Ltd.

Porter Warner Industries Inc.
Powercast Mfg. Inc.
Precision Gage LLC
Precision Rail and Mfg. Inc.
Premier Aluminum LLC
Premier Thermal Solutions

PRL Industries Inc.
Product Development & Analysis LLC
Production Pattern & Foundry Co.
ProfitGuard LLC
Progress Rail, a Caterpillar Company
Prototype Casting Inc.
P.W. Gillibrand Co.
Quad City Safety Inc.
Quaker City Castings Inc.
Quality Castings Co.
Quality Electric Steel Castings LP
Quality Non-Ferrous Foundry
Ravenna Casting Center LLC
REFCOTEC Inc.
Regal Cast Inc.
Reliability Concepts
Renaissance Manufacturing Group -
Waukesha LLC
Resource Recovery Corp
Rheocast Co.
Rhino Tool House
Rice Industries Inc.
Richmond Industries Inc.
Rimrock Corp.
Rio Tinto Alcan
Rio Tinto Aluminum Group
Rio Tinto Iron & Titanium Inc.
River Valley Recycling LLC
Roberts Sinto de Mexico
Rochester Metal Products Corp.
Rock Island Arsenal Joint
Mfg. & Tech. Cntr (RIA-JMTC)
Rolls Royce Marine North America
Rolls Royce North America Inc.
Roloff Manufacturing Corp.
Romac Industries Inc.
RoMan Manufacturing Inc.
Ross Aluminum Castings LLC
Rowe Foundry Inc.
Sandmold Systems Inc.
Sandusky International Inc.
Schust
Scott Sales Co.
Seabee Cast Steel Foundry
Selee Corporation
Seneca Foundry Inc.
Setco Automotive (NA) Inc.
Shandong Jingang
New Materials Co. Ltd.
Sigma Electric Manufacturing Corp.
Simpson Technologies Corp.
SinterCast Inc.
SinterCast Ltd.
Sintex Minerals & Services Inc.
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Sinto America

Skat-Trak Inc.

Sloan Valve Co.

Smart Sand Inc.

Smith & Richardson Mfg. Inc.
Smith Foundry Co.

Solar Turbines Inc.

Solex Thermal Science Inc.
Southeastern Foundry

Products & Foundry Coatings Inc.

Southland Metals Inc.
Specialty Castings LLC
Spectro Analytical Instruments
SP Foundry

Spring City Electrical Mfg. Co.
Spuncast Inc.

Stahl Specialty Co.

Standard Alloys & Manufacturing
Star Pipe Products

State Line Foundries Inc.

St Louis Precision Casting Co.
St Marys Foundry Inc.

St Paul Foundry
StrikoWestofen

Summit Foundry Systems Inc.
SunCoke Energy Inc.

Superior Aluminum Alloys
Superior Aluminum Castings Inc.
Supreme Cores Holdings LLC
Supreme Cores Holdings LLC
Sure-Cast Alum Foundry Co.
Swedish Foundry Association
Synchro ERP Ltd.

SYSCON Sensors

Taylor Foundry Co.

TB Wood’s Inc.

TDJ Group Inc.

Technetronix LLC

TechniSand Inc.

TEMC Metal & Chemical Corp.
Tengco Inc.

Tennetek Inc.

Terves Inc.

Textron Defense Systems
Textron Inc.

The Federal Metal Co.

The Hill & Griffith Co.

The Nugent Sand Co. Inc.

The Raymond Corp.

The Raymond Corporation
The Schaefer Group

The Wasmer Company LLC
TH Mfg. Co.

Thomas Machine & Foundry Inc.

Tinker Omega Sinto

Titan Metallurgy LLC

Titan Robotics Ltd.

Tonkawa Foundry Inc.

Tooling & Equip International
Torrance Casting Inc.

Toscelik Granul Sanayi AS
Townley Foundry & Machine Co. Inc.
TPI Arcade Inc.

Transvalor Americas Corp.
TRC

Tromley Industrial Holdings Inc.
Tyler Pipe Co.

Ultraseal America Inc.

United Brass Works Inc.
Universal Electric Foundry Inc.
Urick Ductile Solutions
Urschel Laboratories Inc.

US Aluminum Castings

US Foundry & Mfg Co.

US Pipe & Foundry Co.

Valmet Inc.

Van Hydraulics Inc.

Verichek Technical Services Inc.
Vermont Castings

Versevo Inc.

Victaulic Co.

Victaulic Co. of America
Victaulic Co. of Canada
Victaulic De Mexico S de RL de CV
Victaulic Technical Center
Viking Pump Inc.

Viking Technologies

Virginia Industries Inc.
Viridis3D an EnvisionTEC Co.
VJ Technologies Inc.
Voestalpine Nortrak Inc.
Voxeljet AG

Voxeljet America Inc.

Voxeljet China Co. Ltd.

Vulcan Engineering Co. Inc.
Wabash Castings Inc.

Wabtec

Ward Corporation

Ward Heat Treating

Ward Manufacturing LLC
Washburn Iron Works Inc.
Washington Mills Hennepin Inc.
Waterous Company

Watry Industries LLC

Watton Enterprises

Waupaca Foundry Inc.
Wear-Tek

Weaver Materiel Service Inc.

Webb Wheel Products Inc.

Webster Industries Inc.

Weil McLain

Weir Pump and Valve Solutions, Inc.
Western Foundries Inc.

West Salisbury Fdry. & Machine Co.
Wexford Sand Co.

WGB Industries Inc.

WGS Global Services LLC
Wheelabrator

Whibco Inc.

William Goetz and Associates
Wirco Inc.

Wisconsin Aluminum Foundry Co.
Wisconsin Oven Corporation
Woodland/Alloy Casting Inc.
Yamaha Marine Precision Propellers Inc.
YXLON

Workforce
Development
on Demand

Choose what your staff learns, on your timeline. A Foundry
e-Learning subscription gives your organization on-demand,
unlimited access to all online training modules. Use them for
formal staff training or when specific training needs arise.

The Institute offers more than 100 modules, ranging in length
from 15 minutes to over an hour. (More than 20 are available in
Spanish.) Training gives companies a competitive advantage.
Workers become more productive, adding value to your company.

Access the full suite of Foundry e-Learning Modules for all your
employees at one location. The annual subscription fee is based
on the number of employees in your facility:

$1,200 up to 100 employees
$2,400 up to 250 employees
$4,800 over 250 employees

Foundry e-Learning Modules also are available for individual
access for 30 days.

“Whether someone is moving from one department to another and
they want to learn something new; or they’ve been promoted into a
higher position, the AFS e-learning allows us to help give them that
extra educational experience. That way they can continue to grow

and succeed.”

$50 per module for members
$100 per module for non-members

For a free demo, contact
Renee Berrigan at rberrigan@afsinc.org.
To register for modules, - Jordan Brown, VP of BCI Solutions, Inc.
visit www.afsinc.org/e-learning.
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AFS UPCOMING EVENTS

May 2021
2021 AFS Government

Affairs Fly-In
LIVE ONLINE

The AFS Government Affairs Fly-In con-
nects metalcasters with legislators on
Capitol Hill, giving them the tools they
need to be a voice for the backbone of
American manufacturing: the $44 billion
U.S. foundry industry. You can find more
information at AFSinc.org.

June 2021

Foundry Industry 4.0 Conference
LIVE ONLINE

What do metalcasting leaders need

to know about Industry 4.0 to make
smart investments and gain a lasting
business advantage? How connected is
your foundry? Industry 4.0 is no longer
just about the future. Smart, proactive
manufacturers are using innovation and
technology to improve productivity,
profitability, and worker safety. Evaluat-
ing and implementing technology today
is the key to remaining competitive and
sustainable.

This virtual conference will focus on how
digital manufacturing is affecting all
areas of the casting process today, and
how this will change the foundry of the
future. You can find more information at
AFSinc.org.

July 20-23, 2021
Molten Aluminum

Cleanliness Virtual Workshop
LIVE ONLINE

Join AFS and renowned aluminum cast-
ing expert Rafael Gallo for a virtual work-
shop providing a comprehensive look at
molten aluminum quality, melt cleanliness
assessment, and inclusions in castings.
This live online event will give attendees
the knowledge necessary to yield greater
melt cleanliness and improved casting
quality.

September 12-14, 2021

2021 Foundry Leadership Summit
Westin Kierland Resort & Spa
Scottsdale, AZ

Every September, more than 100 leaders
from all corners of the metalcasting in-
dustry meet for the finest in highly rated
speakers, thought-provoking discussion,
and rich networking opportunities. At
the 2021 Foundry Leadership Summit,
metalcasting leaders will discuss the
profound changes sweeping the worlds
of manufacturing, technology, econom-
ics, trade and politics. Summit attendees
will emerge refreshed, recharged, and
ready to embrace the future.

September 14-15, 2021
2021 Casting

Copper Alloys Workshop
AFS Headquarters, Schaumburg, IL

This workshop will provide details on
commonly poured alloys and metallurgy,
with emphasis on best practices for melt
cleanliness, pouring and casting process
control. Presentations include informa-
tion on melting and pouring non-leaded
alloys, new alloy developments, and the
latest research and developments rele-
vant to copper alloy casting. The seminar
is geared towards foundry management,
supervisors and operators to further their
knowledge of copper-based alloy casting
processes and help with finding solutions
for the foundry.

October 3-4, 2021
Advanced Air Seminar
Birmingham, AL

Gain specialized EHS information for
metalcasters. You can find more
information at AFSinc.org.

October 5-7, 2021
33rd EHS Conference
Birmingham, AL

Leading EHS expertise for the metalcast-
ing industry. You can find more informa-
tion at AFSinc.org.

APRIL 23-26, 2022 COLUMBUS, OHIO

CASTEXPO

& METALCASTING CONGRESS

connecting SUPPLIERS | METALCASTERS | CASTING BUYERS

, waui? i

CastExpo 2022 is around the corner. You have been
anticipating it for three years—the chance to meet at the
largest North American gathering of the metalcasting supply
chain. When attendees think of CastExpo, they think of
full-scale exhibits, cutting-edge technology demos, packed
aisles, exciting new equipment, innovative sessions and a show
floor full of energy. Representatives of the entire metalcasting
industry supply chain will be at CastExpo 2022
on April 23-26, 2022, in Columbus.

Find out more about CastExpo 2022 at

CASTEXPO.COM
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AFS INSTITUTE COURSES

April 27 - 29,2021|1-5p.m. CT
Advanced 3D Manufacturing: Live Online

This course will cover basic casting design rules comparing traditional
sand casting with toolingless 3D sand printing and emphasizing the
design freedom that comes with it.

May 4 - 6,2021|1-5p.m.CT
Gating & Riser Design 201: Live Online

This course is a continuation of Gating & Riser Design 101 with an em-
phasis on application of sands, chill, sleeves, and other thermal control
properties, fluid flow principles and filtration, and your facility’s process
parameter ranges.

May 25 - 26,2021 |1-5p.m.CT
Nobake Molding and Coremaking 101: Live Online

This course provides participants with a basic foundation of the
nobake molding and coremaking process used within a foundry.

June1-3,2021|1-5p.m.CT
Introduction to Metalcasting: Live Online

This course introduces the process of metalcasting. It provides a
broad picture of what happens in a casting production facility, while
illustrating the technology, variables and complexity involved in
producing a casting.

June15-17,2021|1-5p.m.CT
Design & Optimization for 3D Sand Printing:
Live Online

This course focuses on designing castings for the 3D sand printing
process, as well as optimizing existing designs to take advantage of
the unique capabilities afforded. Topics covered include the
advantages and limitations to the process.

June 28 - 30, 2021 | Noon - 4 p.m. CT
Casting Defect Analysis: Live Online

Participants will become proficient in applying a ten-step procedure
that will enable them to analyze and reduce metalcasting defects
by correctly identifying defects, root causes, and determining
corrective action.

SYNCHRO ERP
Cast Metal Software —Est-A975

PRODUCTION
CONTROL
SOFTWARE

DESKTOP | CLOUD | APP

Virtual Implementations
Online help and Tutorials

World Class
Technical Support

www.synchroerp.com
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