
How Material Characterization with
Digital Image Correlation Made Me
Question Everything I Knew About
Deformation and Fracture
Life has a way of challenging your preconceptions, convictions, and confidence in
what you know. Such as, “Careful, if you make a funny face, it might freeze that way.”
More recently I have learned that my understanding of material behavior was based
on flawed assumptions. In my initial years as a metallurgical engineer, the tensile
properties of a material were mostly defined through quasi-static tensile tests.
Elongation, yield strength, and tensile strength were estimated by hand measuring
coupon dimensions, extrapolating loads from load/displacement charts, and
calculating the engineering and true stress values. I would then report my work
satisfied that I had helped mechanical engineers decide which materials and
processes would meet their performance requirements. And I was happy. That is until
I encountered the use of digital image correlation as applied to sheet metal tensile
testing. Slowly, my confidence in what I knew about material behavior was eroded.
I have learned that phase transformations are not instantaneous, material modulus is
not constant, and that deformation leading to fracture is infinitely more complex than
I had ever imagined. Furthermore, new digitally generated material cards were being used in place
historical databases and data found in my trusty ASM and vendor handbooks. And I was
unhappy...that is until I realized the potential of digital image correlation. This is my story of an
emerging technology that I believe will revolutionize how we apply, process and model materials.
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Bio: Mr. Eric McCarty is a Senior Project Manager for the Auto/Steel Partnership managing precompetitive research
projects for the A/SP Joining, Stamping, and Constitutive and Fracture Modeling teams. He has a Bachelor and Master of
Science degrees in Metallurgical Engineering from Michigan Technological University, a Master of Business Administration
from Oakland University, and is a PMI certified project manager.  Eric spent fourteen years at Chrysler as the Manager for
Castings, Forgings and Heat Treatment, followed by nine years of managing collaborative research programs for clients such
as USAMP, Technikon, and A/SP, before joining A/SP full time for the last five years.

ASM Detroit Chapter Membership Night
Monday, February 13, 2023

Speaker: Eric McCarty, Auto/Steel Partnership
“How Material Characterization with Digital Image Correlation Made

Me Question Everything I Knew About Deformation and Fracture”
Location: The Livonia Marriott, 17100 N Laurel Park Dr, Livonia, MI 48152

Social Hour 5:30 pm • Dinner 6:30 pm • Announcements 7 pm • Speaker 7:15-8 pm 
**Special 22-23 season rate of $20 a person with a reservation*** ($5 for Students) 

For reservations e-mail to AsmDetroitChapter@gmail.com before Thursday, February 9th.
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Senior Project

Manager,
Auto/Steel
Partnership

Micro-Examiner

ASM-Detroit Chapter Recognizes Anniversary Memberships at February 13th Meeting
The ASM-Detroit Chapter will acknowledge individuals who are eligible for a membership anniversary award at the February
13th chapter meeting in recognition of membership support of the ASM International Society and the Materials science and
engineering profession. Awards will be presented to Detroit Chapter Members who have sustained an ASM membership
for 5-15-25 years, or if they met the qualifications of a life member (65 years of age, age + sustained membership
duration>100). Awardees for this year will be receiving an email prior to the February 13th meeting letting them know they
are due for an award. Please contact Julie Nimer at asmdetroitchapter@gmail.com if you have any additional
questions about membership awards.

mailto:asmdetroitchapter@gmail.com
mailto:asmdetroitchapter@gmail.com
http://www.asm-detroit.org
http://www.esd.org


2022-2023 ASM Detroit Chapter Program
February 13 – Membership Night

Eric McCarty, Auto/Steel Partnership
“How Material Characterization with Digital Image Correlation Made Me Question

Everything I Knew About Deformation and Fracture”
Location: Livonia Marriott

March 13 – Sustaining Members Night
Stephanie Boileau,  County Highway Engineer, Chippewa County Road Commission

Don Dunkin, Geotechnical Engineer, Soils & Structures, MI
“Materials for Transportation Roadways”
Location: Gazebo Banquet Center, Warren

March 23 – ASM Detroit and DWAFS Combined Student Night
Location: Conor O’Neill’s, Ann Arbor

April 10 – ASM Detroit and DWAFS Combined Meeting
John (Chip) Keough, FASM, Dan Shirkey, and Team - Lightspeed Concepts

“Metal Additive Manufacturing”
Location: TBD

May 8 – Woodside Lecture
Thomas Prucha, MetalMorphasis LLC

Location: TBD

We invite you to save Friday, August 11th as the date to come out and join us for
the Annual ASM and AFS Golf Outing. The outing will once again be at the Fellows Creek

Golf Course in Canton, MI. Please note: the outing in on a Friday again this year!
The start time has yet to be determined but more information to follow in the next newsletter.

2022-2023
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CHAPTER OFFICERS
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Daniel Baker
Treasurer

Julie Nimer
Chapter Administrator
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Young Members/
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Kae Poor

Chapter Council Representative/
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Trisha Rouse
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Manish Mehta
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Finance/Council of Fellows Chair
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Kathy Hayrynen
ASM Teacher’s Camp
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ASM Teacher’s Camp
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Well, we have done it. We have turned the corner. We have survived
the holiday season. We have made it to a new year. Happy 2023 to
all our members. For those of you that had some extended time off
from work and classes, I hope you found it relaxing and refreshing.
You’re going to need that energy for all the great things we have in
store for 2023. 

As always, we have a detailed outline of our 2023 program listed
within the Micro-Examiner. This year kicks off with Eric McCarty

discussing the usefulness of DIC in materials characterization on February 13th. If you
haven’t already, be sure to see the details on our 2023 workshops with Bruker and United
Technical. RSVP now if you haven’t already. Seats are limited.

We continue to call for new Board Members. We are always looking for new individuals
to join the board so that their time, talent, and experiences can be incorporated to enhance
and grow the chapter. If you have never served before, or know of an individual who could
contribute, please encourage them to email me at nicholas.lessnau@mnp.com. Even if
it is just to get more information for down the road opportunities, feel free to reach out.

Thank you to everyone that has provided feedback on how we can make the Detroit
Chapter as beneficial as possible to our membership. As always, I will continually solicit
your input on this topic. I am looking forward to hearing from each of you at our events
and through email. I am looking forward to continuing to make chapter improvements
with the great group of volunteers that we have. 

Nick

Nicholas Lessnau
ASM Detroit Chapter

Chair, 2022–23

Chair’s Note

mailto:nicholas.lessnau@mnp.com
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The ASM Detroit Chapter
Thanks It’s Sustaining
Members for Their
Continued Support!

Aalberts Surface Technologies
AFC Holcroft

Ajax Tocco Magnethermic Inc.
Allied High Tech Products Inc.

Auto/Steel Partnership
Bruker Nano Inc.

Buehler
Burris Law

Darrow Mustafa PC
Dubois - Heatbath Park

Metallurgical
Element Materials Technology
Gasbarre Thermal Processing

Systems
GM Global R&D Laboratories

Inductoheat
Kolene Corporation
MetLab Corporation
Michigan Metrology

MSU Libraries/Serials
Acquistions

National Element Incorporated
Nitro-Vac Heat Treating Inc.

OMNI Metals Laboratory
Incorporated
Rolled Alloys

RTI Laboratories, Inc. 
Solar Atmospheres

Struers
Sun Tec Corporation
Surface Combustion

Incorporated
Titan Metallurgy

United Technical Inc.
Upton Industries Incorporated

Thank You to Our Social Sponsor
Gasbarre Thermal Processing Systems designs, manufactures, and services a full line of thermal
processing equipment for virtually any process. Gasbarre’s offering includes: continuous and batch
atmosphere equipment that serve customers
in the automotive, aerospace, industrial
equipment, energy, and commercial heat
treating industries; continuous and batch
vacuum furnace systems that serve a wide
range of thermal processing applications and
can be adapted to nearly any production
process.

Gasbarre also provides a full range of aftermarket services. This includes replacement parts, alloy
and custom fabrications, rebuilds, and upgrades. Gasbarre is ISO 17025 certified and has
technicians available to perform calibrations, maintenance, equipment moves, troubleshooting, and
equipment evaluations.

Gasbarre’s unique product offering includes the
continuous vacuum furnace that utilize the latest in
controls technology and offer unrivaled repeatability
and modular flexibility to meet the needs of virtually
any vacuum heat-treating process. With temperature
capabilities up to 2650°F, they are designed to meet
AMS 2750G requirements with uniformity up to Class2 (±10° F) and instrumentation configuration
Types D and E. They can be equipped with oil or gas quenching modules with gas pressure
capabilities up to 10 bar, making them ideal for hardening applications. Modular equipment design
allows low-pressure carburizing dwell times and index rates to be fine-tuned to meet process and
production requirements, optimizing the return on value for your investment.

In addition to their robust design and modular flexibility, Gasbarre’s continuous vacuum furnaces
offer several unique advantages over other types of vacuum heat treat equipment.

Concurrent processing reduces the effective duration of the heat-treating cycle by eliminating work
staging and vacuum pumping from floor-to-floor time. The resulting higher throughput allows for
smaller load sizes which helps overcome challenges with uniformity and repeatability associated
with larger workloads required to achieve production rates in batch equipment.

Because heating and cooling are performed in dedicated sections of the furnace, thermal efficiency
is dramatically improved over batch style furnaces where the entire insulation assembly must be
heated and cooled every cycle. Similarly, dedicated sections of the furnace reduce process gas
requirements for cooling and partial pressure. In addition to reduced utility consumption, the lack
of thermal cycling and oxygen exposure dramatically improves the life of refractory consumables
within the furnace, reducing maintenance costs and downtime.

Gasbarre is dedicated to serving its customers by providing products and services that combine
value and design flexibility through knowledge and understanding of your process. For each piece
of equipment, Gasbarre takes a 360º approach. From sales and applications engineering, to
equipment design, manufacturing, commissioning, and never-ending aftermarket support, our
team of engineers, metallurgists, and technicians understand your process from all angles.
Gasbarre’s technical capability and commitment to service will ensure your success today and into
the future!

12250 Belden Court • Livonia, MI 48150
734-656-2000 • inquiries@gasbarre.com

http://www.gasbarre.com
mailto:inquiries@gasbarre.com
mailto:asmdetroitchapter@gmail.com
http://www.asminternational.org/web/detroit-chapter/home
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As part of its Student Outreach Program, the ASM Detroit Chapter
has created the Teacher Scholar Program to assist Materials Camp
alumni in demonstrating Materials Science to their students.  The
Scholar Award consists of a $250.00 grant to the teacher to be
used for the purchase of equipment and supplies needed to
perform materials-related experiments.  

The ASM-Detroit Chapter is proud to announce our eighth class of
Teacher Scholars; they are:

Martha James (Elder HS, Cincinnati, OH)
Kathy Hayrynen Scholar

Danielle Weddington (Lincoln MS, Indianapolis, IN)
Peggy Jones Scholar

Carol Ochsner (Monroe HS, Monroe, WI)
Blazok Foundation Scholar

Sandra Mikesell (Eaglecrest HS, Centennial, CO)
Detroit Chapter Scholar

Renee Tahja (Eaglecrest HS, Centennial, CO)
Detroit Chapter Scholar

Their intended uses of the grants include the purchase of digital
microscopes, small kilns, small 3D printers as well as material
supplies for performing introductory material science experiments
in the classroom.

The Chapter is also proud to name two of the Grants for Dr. Kathy
Hayrynen and Dr. Peg Jones. Both ladies have greatly contributed
to the formation, organization, and operation of the Year 1 and Year
2 Materials Camps for Teachers in Ann Arbor for many years. In
recognition of their extra effort and time given, the named Grants
are presented to the two teachers that are most determined to aid
their students. In addition, the Chapter is proud to name a grant
after the Blazok family, who generously made a significant
donation to the chapter so that the educational outreach activities
can continue forward for many years to come.

All of our recipients attended the Year 2 Materials Camp, held in
Ann Arbor this past July. This is for teachers that attended the Year
1 camp, put the Year 1 experience into practice in their school, and
found that it worked so well they wished to return for additional
training. The Year 2 camp drew teachers from a multitude of
locations across the US.

All of our awardees teach in school districts with many challenges;
three have initiated and teach MSE courses at the high school
level. The scholarship committee felt that they should be rewarded
for their dedication to ASM and their students with a grant.

The ASM Detroit Chapter is proud of its Teacher Scholars and of our
chapter members, who contribute to make such grants possible.

ASM Detroit Chapter Awards Five Teacher
Scholars for Promoting Materials in the Classroom

Chapter Members
Needed To Judge
“Best Materials”
Projects at the Science
and Engineering Fair
Wednesday, March 15th
Come see the Materials Scientists of the future. The 66th
annual Science and Engineering Fair of Metro Detroit will be
held at Cobo Hall on Wednesday, March 15, 2023.  

Each year, our chapter has sponsored a “Best Materials
Project” award for both the Junior (6th – 8th grade) and
Senior (9th – 12th) categories. To choose the awardees, a
team of chapter members are needed to visit and judge the
projects.  The judging begins with an orientation at 8 AM and
will be finished by 11:30 AM. A complimentary breakfast is
offered to each judge.

Please take the time to be an ASM judge for this program; to
do so, email Julie Nimer (asmdetroitchapter@gmail.com.)

mailto:asmdetroitchapter@gmail.com
mailto:asmdetroitchapter@gmail.com
http://www.asminternational.org/web/detroit-chapter/home
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jbutchart@alliedhightech.com
www.alliedhightech.com

http://www.rolledalloys.com
http://www.cor-met.com
http://www.unitedtechnicalinc.com
https://www.nationalelement.com/
https://burrisiplaw.com/
http://www.alliedhightech.com
mailto:jbutchart@alliedhightech.com
https://www.alliedhightech.com/
https://fluxtrol.com/
https://www.struers.com
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Brake Material Testing
Workshop

Wednesday,  March 29, 2023
8AM - 12PM: Speakers

12PM: Equipment Demonstration
       Cost: FREE!
       Location: Michigan Metrology

17199 N. Laurel Park Drive
Bruker Demo Room and
Building Conference Center

       Meal: A light breakfast and a buffet
lunch will be provided

Registration deadline: March 22nd
Attendance is limited to 20 people,
so make sure you RSVP early at
ASMDetroitchapter@gmail.com!

THIS EVENT IS SPONSORED BY
BRUKER, MICHIGAN METROLOGY AND ASM DETROIT

http://www.asm-detroit.org
http://www.buehler.com
http://www.leco.com
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http://www.ajaxtocco.com
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http://www.appliedprocess.com
https://www.bruker.com/products/surface-and-dimensional-analysis/tribometers-and-mechanical-testers.html
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