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Micro-Examiner

Evolution and Advancements of Low-
Pressure Cold Spray Technology
for Commmercial Applications

Cold spray technology, which emerged from the Russian Academy of Sciences in
the 1980s, has undergone significant development and commercialization since its
introduction in the 2000s. This presentation focuses on the low-pressure
downstream injection variant of cold spray, which has proven to be a practical
solution for diverse industries. Initially employed for dimensional restoration of heat-
sensitive materials, cold spray has evolved into a versatile production tool with
applications spanning aerospace, defense, energy, automotive, nuclear, and other
sectors. Its commercial implementation has gained momentum, expanding beyond
repair and restoration processes. As cold spray technology transitions into high-
volume production, it necessitates a new level of capabilities encompassing cost-
effectiveness, reliability, repeatability, maintainability, and productivity. This
presentation delves into the historical progression and key milestones of
downstream injection cold spray technology. Moreover, it examines the present
state of the technology in commercial applications, shedding light on equipment
advancements, volume production capabilities, and emerging trends.

Bio: Dr. Villafuerte currently holds the position of Corporate Technology Strategist at Centerline
Windsor Ltd, a leading North American company specializing in automotive fabrication, welding equipment, and cold spray
systems. The company has been recognized with the WindsorEssex Business Excellence Awards from 2011 to 2016 and
the Canada Best Managed Companies Awards from 2013 to 2022. With a Ph.D. and Master’s Degrees in Mechanical &
Materials Engineering from the University of Waterloo, Canada, Dr. Villafuerte brings over 25 years of experience in
materials science and processes. His focus for the past 15 years has been on advancing cold spray technology.

Prior to joining Centerline, Dr. Villafuerte served as the Senior Technical Director for Tregaskiss Ltd and the Director of
Technology for the Welding Institute of Canada. He actively participates in professional organizations such as ASM-TSS,
International Thermal Spray Association, American Welding Society, Professional Engineers Ontario, and Canadian funding
agencies, contributing to various committees and boards.

Dr. Villafuerte has authored over 50 technical publications and frequently presents on advancements in cold spray
technology worldwide. He serves as a Technical Reviewer for institutions including the Canada Natural Sciences and
Engineering Research Council and Science Foundation Ireland. Additionally, he acts as a referee for several professional
magazines in the field of Materials Engineering, Corrosion, and Coatings Technology. As an Adjunct Professor at the
University of Waterloo and the University of Windsor, Dr. Villafuerte actively engages in academic and collaborative
research activities.

In 2022, Dr. Villafuerte was honored as an ASM Fellow by ASM International, recognizing his contributions to the
development and successful commercialization of low-pressure cold spray technology, as well as his leadership in
research and development for industry-specific applications.

Monday, November 13, 2023 « 5:30 — 8:00 p.m.
Speaker: Dr. Julio Villafuerte — FASM, Centerline

Topic: “Cold Spray History, Technology, and Current Applications”
Location: The Burton Manor, Livonia

Social Hour 5:30 pm ¢ Dinner 6:30 pm ® Announcements 7 pm ® Speaker 7:15-8 pm
**Special 23-24 Season Rate of $20pp with a Reservation** ($5 for Students)

For reservations e-mail to before Thursday, November 10th
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Chair’s Note

It's me again.

To kick the month off, we had a great talk from Dr. Rob Mackay from
Nemak on the variability between staircase and overstress probe
| fatigue test methods in cast aluminum test pieces. Thank you, Dr.
Nichtl)las Lessnau Mackay, for sharing your time and work with us.

ASM Detroit Chapter

Chair, 2023-24 Shortly thereafter, ASM International and chapter volunteers helped to

spread the word about materials engineering to high school students
at this year's IMAT conference through our Heat Treat Mini-Camp. Volunteers helped to
teach students about lightweighting, metal casting, induction hardening, and much more.
Thank you to all the volunteers and to the high schools for letting their students join us for
a few hours.

| think my favorite part of events like the Heat Treat Mini-Camp must be the amazement
on the faces of students when they walk into such a large expo and realize how much
excitement industry can offer. VWhen you pair that with an educational or vocational avenue
to a career, you can see the wheels start to turn. If even 15% of the students that came
out of this event are now interested in materials engineering, then | would be happy, but
| think we were able to drum up more interest than that.

Before we wrap up the fall section of our programming, we will have a visit from Julio
Villafuerte. Julio will be talking to us about cold spray technology both past and present. |
am hoping to see some new faces at this next event because it deviates from our
historically metallurgy-centric lectures. As | have mentioned before, our goal is to
progressively touch more and more aspects of materials engineering so that we can offer
a greater degree of value to our membership. If there are any topics of interest or things
you would like to hear more about, please let us know. We don't know what you want
unless you tell us.

Safe hunting and see you on November 13th.

2023-2024 ASM Detroit Chapter Program

November 13, 2023: Fellows Night

DR. JULIO VILLAFUERTE, FASM
Cold Spray History, Technology and Current Applications

February 12, 2024: Membership Night

PROF. ROBERT CRYDERMAN, FASM
“Steelmaking: Then and Now”

March 11, 2024: Woodside Lecture
DR. KATHY HAYRYNEN, FASM
April 8, 2024: Spring Joint ASM/AFS Meeting

ROBERT HILL, Solar Atmospheres
0il Quenching

May 6, 2024: National Officers Night/ Sustaining Members Night

PRADEEP GOYAL, FASM
ASM International President-Elect (2023-2024)
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Three
Scholarships
Available to
College and
University
Students in
Materials

Our chapter is happy to announce that it will
be offering three scholarships to students
pursuing a degree in materials science and
engineering.

The Marion Semchyshen and James A.
Mansfield Scholarships will be given as in
past years and we are also offering an
additional scholarship this year named the
Leo and Betty Blazok University Scholarship
from a generous donation from the Leo and
Betty Blazok Foundation .

The students will be selected for their high
scholastic achievement and their activities in
the field of materials science or metallurgy.
The scholarships are for students that are
sophomores, juniors, and first-year seniors.

Each scholarship consists of a $1,500 cash
award and certificate, and will be presented
at an ASM-Detroit Chapter meeting in March
or April.

If you know of a college or a university
student in materials science or metallurgy,
please let them know of this opportunity.

The scholarship applications will be mailed to
university advisors and posted on the ASM-
Detroit website by January 2, 2024. In order
to be considered, the applicants need to
complete the form and return it to the ASM
Detroit Chapter before midnight on Sunday,
January 29, 2024.

Take a moment to think of outstanding co-op
or student interns you know and encourage
them to apply!
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Meeting Sponsor:

cenrerine-—

(WINDSOR) LIMITED

Supersonic Spray Technologies,
a Division of CenterLine (Windsor) Limited

Supersonic Spray Technologies™ (SST™) operates as a division of CenterLine Windsor
Ltd, a company with a history dating back to 1957 SST™ was established in 2003 and
has since risen to global prominence as a preeminent provider of Practical Cold Spray
solutions. Our expertise lies in designing and manufacturing an extensive range of
patented cold-spray metal deposition systems, catering to a diverse clientele across
various industries, including aerospace, defense, automotive, remanufacturing, nuclear,
glass, and more.

The SST™ Division offers a comprehensive suite of Cold Spray technology solutions.
This encompasses industrial cold spray equipment, turnkey automated industrial
solutions, applications development and support, the supply of high-quality cold spray
grade powders, and the provision of developmental Job Shop cold spray services.

Cold spray technology, a practical and cost-effective solid state metal consolidation
process, stands as the latest addition to the Thermal Spray family of processes. SST™
Cold Spray empowers users to apply robust metal build-ups to a wide range of
substrates without compromising the intrinsic properties of the base materials.

For over six decades, CenterLine has remained steadfast in its corporate vision, which
revolves around developing innovative solutions. These solutions enable our clients to
meet and exceed their operational, customer, and profit commitments while
minimizing risk and stress. With a global presence, we persistently deliver cutting-edge
technologies and processes that assist our customers in maintaining their competitive
edge. As an established international organization, CenterLine boasts a wealth of
experience and capabilities. We are fully equipped to fulfill virtually any metal-based part
production and assembly requirement. CenterLine's unwavering commitment is to be
a leader in welding and metal processing solutions, leveraging our expertise in
resistance welding, arc welding, metal forming, automation, and cold spray
technologies.

W

YOUR SOURCE FOR
METALLURGICAL TESTING,
ANALYSIS & CONSULTATION.

FHHAAN-

METALLURGY, L.L.C.

10400 Capital St.

Oak Park, MI 48237
Telephone: (248) 543-3578
testing@titanmetallurgy.com
www.titanmetallurgy.com

November 2023
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The ASM Detroit Chapter October 9th Meet'hg Re-cap

Thanks It's Sustaining
Members for Their
Continued Support!

Aalberts surface technologies

AFC Holcroft
Ajax Tocco Magnethermic Inc.
Allied High Tech Products Inc.

Autokiniton

Auto/Steel Partnership
Bruker Nano Inc.
Buehler
Burris Law
Darrow Mustafa PC

Dubois - Heatbhath Park
Metallurgical

Element Materials Technology

Gasbarre Thermal Processing
Systems

GM Global R&D Laboratories
Inductoheat
Kolene Corporation
MetLab Corporation
Michigan Metrology
MSU Libraries/Serials
Acquisitions
National Element Incorporated
Nitro-Vac Heat Treating Inc.

OMNI Metals Laboratory
Incorporated

Perkin-Elmer
Rolled Alloys
RTI Laboratories, Inc.
Solar Atmospheres
Struers
Sun Tec Corporation

Surface Combustion
Incorporated

Titan Metallurgy
United Technical Inc.
Upton Industries Incorporated

November 2023
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October 9, 2023 (From LtoR) - Nicholas Lessnau (23-24 ASM Detroit Chapter Chair), Dr.

Robert Mackay, October 9th Speaker, Prof. Robert Cryderman, October 9th Tech Chair, and

Jonathan Goettsch (23-24 DWAFS Chair).

Thank you to our
Student/STEM Sponsor 15

We had
seven
students
attend the
October 9th
Dinner
Meeting.
Thanks to
Fluxtrol for
their
continued
student
sponsorship!

AcLied)

Sample Preparation Solutions for YOUR Materials

FEGH TSCH PAOJUCTS, iNC.
* Metals
* Electronics

@ Surface
Combustion

Industrial Furnaces and
Thermal Processiljg Equipment

1-800-537-8980

“surfacecombustion.com

* Composites
* Ceramics/Glass

* Plastics/Polyrers
* Thermal Sprays

jbutchart@alliedhightech.com
www.alliedhightech.com

Atmosphere

Batch

Continuous

Controls

Vacuum

Allcase® Batch Integral Quench Furnace
OEM Aftermarket Parts & Service

RX® Endothermic Gas Generators
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regional sales manager

Mark Bergel
M: 231-342-5686
mark.bergel@aalberts-st.us

Aalberts surface technologies
specialized heat treatment U.S.
209 West Mount Hope Ave.
Lansing, Ml 48910

Tribologyand

www.aalberts-ht.us aalberts| S M e c h a n I ca I
;s""E“ES

Vacuum
Heat Treating

& Brazing Services

S

Testers = ¢

Five Locations

« Michigan

« Eastern PA

* Western PA

« South Carolina
« California

Steve Papanicolaou
+1.408.410.5391

www.Bruker.com/tribology

Contact us at

ACIL rt||ab com e
RTI LABORATORIES, INC. P oy ety
Environmental, Chemical & Materials Testing i —ULKVEI—

e Full Service Independent Metallurgical Lab
- Mechanical, Physical Testing and Chemical Analysis*
- SEM/EDS Analysis and Metallurgical Failure Analysis

*

e Environmental Exposure Testing
- Salt Spray, Humidity & Corrosion Testing

300 River Place Drive | Suite 1775 | Detroit | Michigan | 48207-4291
burrisiplaw.com | 313-393-5400

e Materials Characterization & Analysis
- Paint Failure Analysis and Product Deformulation*

°® Lloyd Kaufman
VI lkaufman@rtilab.com
i 734-422-8000 x 109

Largest Heating Element Bank In The World

- Rod Elements * Ribbon Elements - Coil Elements

- Ceramic - Refractory - Roller Chain - Pintle Chain

- Chain Edge Belts - Hinge Plate Belts - Forced Air
Plugheaters for Tempering - Annealing

Materials Testing Division

33080 Industrial Road
Livonia Ml 48150

ISO/IEC 17025:2005 accredited lab service

Cert. # 0570.01/.02/.03 *Parameters that are specifically referenced in scopes of accreditation

T

SSSBRULY www.nationalelement.com

1-800-600-5511 / info@nationalelement.com

nOlcROEE Oil Quenchants - Molton Salts

industrial fumace solutions PO Iym e r Q u e n C h a n tS

Technology Leader for Thermal
Processing Equipment

AFC-Holcroft, L.L.C. Phone +1 248-624-8191

49630 Pontiac Trail Fax  +1248-624-3710
Wixom, MI 48393-2009
USA sales@afc-holcroft.com

www.afc-holcroft.com
Reliability at work

<_COR-MET. >» Du O] S

SPECIALTY CORED WIRE
COATED WELDING ELECTRODES e .

et e T www.duboischemicals.com
Tt 800438 2647

Fax: 810-227-9266 www.cor-met.com
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Essay Awards
at IMAT

The ASM Detroit Chapter was awarded
three Essay Awards at Leadership Days
(during IMAT 2023). The winning
categories were communications,
student outreach and innovative
programming. Each came with a $500
monetary award which will be allocated
toward future student outreach
programs. Holding the awards from
LtoR, Prof. Robert Cryderman (23-24
ASM Detroit Chapter Paper/Programs
Chair), Dr. David Williams, (22-23 ASM
International President), and Rajan
Bhambroo (23-24 ASM Detroit Chapter
Secretary).

STE LT LA,

In recognition of its outstanding achievement in the | In recognition of its outstanding achievement in the { S In recognition of its outetanding achievement in the
Area of Innovative Programming Area of Student Outreach A 2 Area of Commurications
‘ASM International is pleased to acknowledge the ASM International is pleased to acknowledge the ¥ 3 i» ASM International is pleased to acknowledge the
DETROIT CHAPTER DETROIT CHAPTER 2 % DETROIT CHAPTER
asa : wa s
Category 4 Chapter Award Winner 2022-2023 mtqgory 4 Chapter Award Winner 20222023
‘Signed ths 16° day of Cctober 2023 i

S
Dr. David 8. Wiliams, FASM
ASMnerniionatProscont
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2! sunteccorp.com r
TEC aa @ clement Cipc

ING SPEC] ACCREBITED

METALLURGICAL, CHEMICAL
& MECHANICAL TESTING

CERTIFIED - i We exist to help make certain that the materials and
products that we test, inspect, certify and calibrate are

Rockwell Type - - ‘
always safe, quality, compliant and fit for purpose.

Knoop / Vickers

Brinell, Portable

Tensile / Compression

Cleanliness Testing (ISO 162
Failure Analysis & Consulting
Weld Procedure Qualificat

Ductility Equipment

Hardness Standards / Indenters

Metallographic
Equipment Consumables

Test Accessories

Hot Hardness Testmg

Accredited Repair
and Calibration

Salt Spray, Humidity
Corrosion Testing (C
Fatigue Testing (HCF
IPC Certified Circuit Bof
& Inspection

@ ) N2

SEAVICE DIAMOND TOOL
INSTRUMENT DETROIT TESTING —— GOGAN

MRCHING COMPRNY SERVICE PHYSICAL TESTER
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Accredited Metallurgical &

LABEORATORY SERUICES Mechanical Testing Laboratory

\Qv[ LNITED TECHNICAL

One Source for Your Complete Project

Weld Evaluation

PQR & WPS Documentation and Testing Metallurgical and Mechanical Testing

Failure Analysis  Impact Testing - CYN
Fatigue Tensile Testing
SEM/EDS Micro & Macro Etch
Chemistry Mosaic Image Analysis
Grain Size Case Depth

Non-Destructive Testing
Ultrasonic Testing (UT)
Penetrant Examinations (PT)
Magnetic Particle Examination (MT)
Visual Inspection (VT)
Radiographic/X-Ray Inspection (RT)

A complete list of s at unitedtechl com

& PROVEN @ TRUSTED @ EXPERIENCED

Destructive Testing | Non-Destructive Testing | Weld Engineering | Corporate Training
Full-service company that has provided technical solutions for over 12 years

‘m /" ACCREDITED TEST FACILITY

Visit unitedtechl.com, call 248-667-9185 or email sales@unitedtechl.com

[ACCREBITED)

CETAICATE R

See A2LA website for list of accreditation

1081 E. North Territorial Rd
Whitmore Lake, MI 48189

(Me B

www.metlabcorp.com
800-828-6866

FOR ALL YOUR METALLOGRAPHIC NEEDS SINCE 1968

2022-2023 ASM Detroit Chapter
STEM Outreach Sponsor!

Centre for Induction Technology..

Thanks to Fluxtrol's generous donation we are able to offset the dinner cost

at our monthly chapter dinner meetings for our STEM Outreach attendees.
These attendees include: Teacher Scholarship Winners, University Scholarship

Winners,Community College Scholarship Winners, Metro Detroit Science Fair
Winners, and ESD Future City Winners.

College and university students can also attend our ASM Detroit Chapter
dinner meetings for just $5 thanks to this generous donation!

COMPLETE LINE OF THERMAL PROCESSING EQUIPMENT

) GASBARRE

THERMAL PROCESSING SYSTEMS
Batch = Continuous = Atmosphere = Vacuum = Rebuilds
Upgrades = Alloy Fabrications = Replacement Parts

734.656.2000 | 12250 Belden Court, Livonia M1 48150 | GasbarrelFS@asbarre.

www.gasbarre.com
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INDUCTOHEAT

An Inductotherm Group Company

Tim LeClair
tleclair@inductoheat.com
cell 248 556-6454

Carl Wesolowski
carlw@inductoheat.com
cell 248 376-6565

32251 North Avis Drive
Madison Heights, Ml 48071

www.inductoheat.com

AR WS | EWEY BNl E B S

Paul Bogdajewicz Chris Pedder
Regional %MJ l

Technical Sales Manager
pbogda]ewmz@a]axtccco com cpedder@ajaxtacco.com
(317) 815-1126

(248) 691-2290

Cris Candela
Aftermarket Sales Mgr.
ccandela@ajaxtocco.com
(586) 215-8709

m.@ Ajax-Foeco-
"
800 547~ 1527

Inductlon Scanners

30100 Stephenson Hwy B Madison Heights, MI 48071

Power Supplies  Parts, Maintenance & Service

H{ LECO

EMPOWERING RESULTS

sales@leco.com | 269-985-5496 \ \:

LECO Corparation | www.leco.com

Marc Glasser
Director of Metallurgical Services

125 West Sterns Road
Temperance, Michigan 48182
800-255-2340 734-847-9450
Fax: 734-847-6917
mglasser@rolledalloys.com

/4 Struers

Ensuring Certainty

Metallography & Hardness Testing

‘When it comes to your metallographic preparation and
testing solutions, Struers delivers. ..

Powerful Equipment

High-Quality Consumables

Intelligent Support

Outstanding Service
Contact Struers Account Representative
Jeff Wiswary at +1 616.323.3483
jeffery wiswary@struers.com
struers.com
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IMAT/Heat Treat 2023 Minicamp at Huntington Place!

The IMAT/Heat Treat 2023 Minicamp was held at the Huntington
Place on October 17th and 18th in conjunction with IMAT and Heat
Treat 2023. We had a fabulous time demonstrating materials
based experiments for over 200 high school students from around
Metro Detroit.

The experiments included: Foundry in a Box, Polymer Powders.
Induction Heat Treating, Hardness Testing, Nitinol: A Shape
Memory Alloy, Brassing a Penny: Solid State Diffusion.
Lightweight Design through Materials Engineering Innovations,
and Careers in Materials Science e |

and Engineering.

_

.E =

MATERIALS CAMP

oo

= el

November 2023
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Thanks to our Master Teachers and Industry professionals who
volunteered for this event: Rajan Bhambroo, James Boileau, Bob
Cryderman, Debbie Goodwin, Zac Hamlet, Mark Harper, Mark
lhm, Jim Keimig, Nicholas Lessnau, Yi Liu, Joe Luellen, Max
Mayhew, Manish Mehta, Jesse Newton, Julie Nimer, Lisa
Ogiemwonyi, Priscilla Oshikiri, Briana Richardson, Justin Sickles,
and Scott Spohler.

We would also like to thank Fluxtrol, Suntec and Tom Prucha for
the use of their equipment for the demonstrations and finally,
thanks to Jeane Deatherage and the ASM Materials Education
foundation for their support and organizing of the event!

ERIALS CAMI

Surface
Combusti
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