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2023 AM Summit
Overview & Objective

GOAL:

= To inform the long-term strategy that
drives SME & its partners to innovate,
remove barriers to AM technology
c:olloption, and attract & develop neede
talent

WHAT WE DID:

= Organized a two-day event that broug
together 78 attendees & facilitated
collaboration among stakeholder groups
across the additive manufacturing industr

= Day I: randomly assigned breakout groups
engaged in in-depth discussions about the
barriers & challenges within AM

= Day 2: SME stakeholder groups convened,
informed by Day T's insights, to formulate
their proposed workstreams for the next 12-
24 months
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Top Challenges ldentified

Awareness
& Education

Many firms &
Individuals lack
awareness of what AM
IS & how It can be
applied across various
manufacturing
Industries

Opportunities for AM
learning are
Inadequate at different
education & career
levels, leading to a
potential skill gap Iin
the workforce

The limited awareness
delays the full potential
of AM In North America

Business
Case

Manufacturers struggle
to understand & justify
the business case for
adopting AM technology

A broader range of use
cases beyond
prototypes are needed

Too many unknowns or
unresolved factors like
material variability,
costs, repeatabillity,
reliability, & safety
hinder AM adoption

Integrating AM into
business models &
supplier relationships
poses challenges

Workforce
Development

The rapid evolution of
AM tech requires new
skills & abilities, yet
awareness of training
& credentialing
programs is limited

Competition for AM
talent is fierce, need
better attraction &
retention strategies

The absence of entry-
level & clear career
pathways poses a
challenge for
newcomers seeking to
break into the field &
receive proper training

Technology
Implementation

Barriers exist in
understanding &
Implementing AM
technology including
requirements for design,
post-processing,
software, materials, &
automation

There are challenges in
staying up-to-date with
the rapid advances in
AM technologies,
software, materials,
design considerations,
& the integration of
automation to enhance
manufacturing speed

Standards &
Qualification

The absence of an
Industry-wide set of
standards in AM
affects repeatabillity,
reliablility, safety
measures, & quality
assurance

A significant gap exists
In comprehensive
gualification &
certification processes
for machines &
materials, which are
crucial for enhancing
credibility &
trustworthiness,
resulting in AM
adoption hesitancy

Resistance
to Change

Resistance to change
may exist in well-
established
organizations that
have traditionally used
conventional
manufacturing
methods

There is a need for a
cultural shift within
organizations &
government entities to
embrace AM
technology, especially
to remain competitive
on the international
stage
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@ Improving Awareness & Education

Improving awareness & education will require a multi-faceted approach that involves partnerships, marketing,
& educational initiatives across industry, academia, & organizations supporting AM adoption

Leverage & grow formal
liaisons with organizations
& societies engaged in
advancing AM, focusing on
collaborative efforts to
enhance awareness,
education, knowledge
sharing, and best practices
iIn AM adoption & talent
development

Create AM career paths
& resources

Utilize student
organizations to create
greater awareness of
AM

Standardize AM job
descriptions &
gualifications

Share impactful AM case
studies across industries

Partner with high schools
for AM career & technical
education

Industry collaboration with
colleges & universities to
integrate AM into technical
& engineering programs

Embed hands-on AM
experiences in education,
linking to manufacturing
careers

Enhance career forums
& Job fairs associated
with various AM
pathways to offer
expanded opportunities
for networking,
shadowing, &
showcasing real-world
applications of AM




] Demonstrating Business Cases

Expanding the business cases for additive manufacturing is essential for its broader adoption & integration into
production across various industries

Create awareness
campaigns to inform
businesses about the
possibilities &
applications of AM,
educating decision-
makers on its utilization in
their industries

Develop business case
related to specific AM
applications across
different industries

Highlight AM value &
integration into business
processes

Be transparent when
traditional methods are
more suitable

Promote collaboration to
explore new or previously
unconsidered AM
applications

Openly share case
studies demonstrating
AM's real-world benefits
across diverse sectors,
showcasing how it has
solved specific problems,
Improved business
outcomes, & proven its
ROI

Develop educational
programs, including
seminars, webinars, &
workshops, to help
companies understand
the business case for
adopting AM

Cover key aspects such
as material cost savings,
safety enhancements, &
ROI justification




& Developing AM Professional Training

Focus on strengthening workforce development in additive manufacturing through collaborative partnerships
to grow adoption & expand AM talent pipelines

Increase awareness of
AM technology among
students at an early age,
from middle school or
even earlier

Use social media,
outreach, workshops, &
career fairs to attract
young students to AM
careers

Industry collaboration wit
educational institutions to
enhance their curriculum
by including AM-related
programs & courses

Encourage/help develop
specialized AM training
programs that cover a
breadth of topics, from
design & materials to
machine operation & post-
processing

projects for students
through business-
educational partnerships

Establish AM
apprenticeship programs,
integrate AM into existing
cross-training &
apprenticeships, &
develop hands-on AM
training opportunities

Encourage student
Internships to gain AM
exposure/experiences &
prepare future apprentices

Form AM professional
training & credentialing
programs for machine
operation, design,
materials, & post-
processing

Develop AM talent &
provide ongoing education
& upskilling with programs
that validate competencies
& skills




Q‘Solving Tech Implementation Challenges

Working together to solve the technology challenges that companies face when utilizing additive
manufacturing is critical for successful adoption

Leverage & grow industry
collaborations or forums
to share technical
solutions, harnessing the
collective expertise of AM
talent, & fostering more
open discussions among
companies to address
common challenges &
share best practices

Offer training programs &
educational initiatives that
cover not only AM
technology but also
related fields (i.e., design,
materials sciences, post-
processing)

Foster cross-disciplinary
workforce collaboration to
effectively tackle complex
technical AM challenges &
avoid working in silos

Utilize machine learning to
enhance process
consistency & mitigate
variation

Encourage equipment
manufacturers to be more
transparent around
machine capabilities

Facilitate knowledge-
sharing initiatives for
equipment manufacturers
to openly share data &
experiences about their
machines

Encourage the creation of
regional labs for cost-
effective AM research &
development, specifically
concentrating on
addressing technical
challenges, especially
material development, to
gain insights into material
behavior during the
process




©) Establishing Standards & Qualification

Defining qualifications, standards & certifications are important steps for ensuring quality, safety, & reliability of
AM technology, while also expediting its adoption across a diverse range of applications in numerous industries

Encourage collaboration
among organizations,
societies, & industries to
establish standardized
gualification processes

This includes developing
guidelines, testing
procedures, & quality
controls for the
gualification of individual
parts, machines, materials,
& process parameters

Continue to foster industry
stakeholder collaboration
to establish consistent
material standards for AM,
ensuring uniformity &
reliability in material
properties

machine parameters, &
guality control practices to
assist machinists & AM
professionals in achieving
consistent results

Encourage the
development of a
centralized online
resource hub for AM by
collaborating with
professional societies,
educational institutions, &
Industry associations

The hub will list
resources, programs, &
opportunities for AM
knowledge & pathways

Encourage collaboration
among industry,
regulatory bodies, &
standards development
organizations (SDOSs)

Accelerate industry &
standard development
organizations (e.g.,
ASTM, ANSI, I1SO, others)
collaborations to advance
universally recognized AM
standards




5% Overcoming Resistance to AM Adoption

Overcoming objections by promoting awareness, demonstrating value, & fostering a collaborative environment
for AM integration will help facilitate higher AM adoption rates

Encourage stakeholder
engagement, such as
Industry associations,
regulatory bodies, tech
providers to collectively
understand AM benefits &
challenges

Simplify AM adoption by
accelerating the
development of standards
& regulations to increase
the acceptance of AM

Provide clear, data-driven
evidence of the return on
investment, emphasizing
cost savings, efficiency
gains, & competitive
edges

Educate stakeholders of
AM's tangible benefits
with real-world case
studies & success stories
across various industries

creating cross-functional
teams, promoting open
communication,
demonstrating the
benefits of AM technology

Encourage collaboration
among organizations,
industries, & educational
institutions to share AM
adoption best practices
& experiences

Leverage knowledge-
sharing community can
address doubts & offer
guidance for successful
AM implementation

Inform government for the
creation of incentives &
support programs aimed at
promoting AM adoption,
Including grants, subsidies,
or tax incentives

Encourage development of
these incentives to alleviate
financial barriers for smaller
manufacturers & inspire
broader investment in AM
technology




Converging ldeas Help Accelerate AM Adoption

Better Workforce Development
Improved AM awareness & education foster a skilled
workforce, attracting, educating, & preparing individuals
for careers in AM to meet the industry's growing talent

demand

More Awareness & Education
Increasing AM awareness & education facilitates
AM adoption, ensuring businesses & individuals
have the knowledge to embrace additive

manufacturing

Boosting AM awareness, education, & establishing
industry standards strengthens the business case for
adoption. Providing evidence of AM's value ensures more

compelling justifications for its incorporation

Intersecting
Ideas for
Advancing AM

Solving Technology Challenges
Enhancing & accelerating workforce development
helps address challenges in technology adoption &

implementation

Improving workforce development & establishing
iIndustry-wide standards & qualifications alleviates
resistance to AM adoption within established
organizations, thereby facilitating the integration of

AM with traditional methods

Industry standards, qualifications, & certifications boost
AM adoption by providing a clear & trusted framework for
technology evaluation & implementation, promoting

confidence & consistency for businesses



Bullding on the 2023
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Engage key stakeholders & partners to
advance ideas & assess progress

SME stakeholder groups to build & execute
work plans to address SME-relevant ideas

Track progress & impact on the AM Industry
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SME Impacts Manufacturing

Manufacturing holds the key to economi erity. SME helps unlock the full promise of

manufacturing as an engine of commer ntial. SME believes in technology’s power &

humanity’s abi

Our Purpose Our Mission

WHY WE EXIST:
Advance manufacturing to drive

HOW WE WILL ACHIEVE IT:
Accelerate widespread adoption of
competitiveness, resiliency, & manufacturing technologies & build

national security North America’s talent & capabilities




SME Platforms Advance Additive
Manufacturing Technologies & Talent

EXAMPLES INCLUDE (but are not limited to):

SME EDUCATION SME DIA SME PARTNERSHIPS
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7-[e[<¢ SME Media Driving AM Conversations

SME Media brings stories of technology, innovation, adoption, & the individuals

propelling Additive Manufacturi to the forefront of conversation
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by Informing an audience of 1.5 million+ industry professionals
annually via magazines, journals, industry reports, & digital media



Y-Voices AMplified: Shining a Spotlight on
the People Accelerating AM Adoption

* Launched in 2022

= Your Voice, Your Experience — Real
stories of the people impacting the A
ecosystem

= Qver 70+ pieces of AM content cre
including articles, webinars, & podc

62 Articles 6 Webinars 11 Podcasts

Published Produced Posted .y Melanie Lang / Ctt))’pander & CEO
> AMpleiesh s o = oftaAley




‘¢-ElManufacturing USA & SME’s Modern Makers
AM-related Collaboration Propelling AM Forward

Partnerships, like the Manufacturing USA Modern Makers program, promote attraction & technological
advancement in Additive Manufacturing, including related areas such as Cybersecurity, Smart
technologies, materials, and more that impact its use & adoption

&
iﬁﬁgu'

Advanced Ragenaraive
Manufacturing Institute

P
America Makes /\' biofabusa

Ashley Totin

by

s, ASHLEY

Examples of AM-related collaborations include work with America Makes, ARMII BioFab USA, CESMI|, CYMANII



‘O-& SME Membership Brings
éwareness & Attraction to AM

SME Membership brings together a diverse & engaged
community that represents all voices in the manufac
industry, including those focused on additive ma

ADDITIVE MANUFACTURING COFFEE CHA

* Launched in November 2023, the new series
connects individuals interested in the applic
innovations, challenges, & future of additive

* AMCC unites enthusiasts, professionals, & curio
explore cutting-edge developments & real-world
applications of additive manufacturing

BRIGHT MINDS COLLEGE EXPERIENCES

* Providing students with the opportunity to explore additive
manufacturing, complemented by a program focused on
guiding students toward prospective careers within
manufacturing, including additive manufacturing




‘G- 1&] & <& SME Events Showcase AM Possibilities

4 |
100,000 & |+ [

TOTAL PARTICIPANTS ral:"

houstex: eastec

4,000+

EXHIBITING COMPANIES SGutI_]tec. W@S[&b- AﬁEpDEf >
SME produces premier manufacturing events
across North America to help companies
showcase their capabilities & connect customers

to solutions, including additive technologies FABTECH FABTECH ﬁ FABTECH

° RAPID + TCT is centered around AM innovations,
raising awareness, fostering adoption, &
offering professional development

°* NAMRC includes an AM track, bridging mes cng mng

fundamental research to commercial e CANADIAN MANUFACTURING LA TURING
opportunities
* Other SME events also feature AM content, such
ds FABTECH & AeroDef, both of which showcase SMART MANUFAGTURING
AM companies & programming EAPERIENCE

namirc
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“armi | ‘ OF ADDITIVE MANUFACTURING

Amplifies the AM Community

\

Y

Advancing technology adoption & tc
development

Your
YO

WHERE THE AM COMMUNITY COMES TOC
— YEAR ‘ROUND

* 400+ exhibits * 200+ thought lec

* 10,000 attendees SPECN.
* 100’s of new products * Ohiees Mlnds Student
summit

* 30+ years of innovation * 365 Day Access: Event Live



‘0-& SME Workforce & Tooling U-SME
Building Better AM Talent Pipelines

Through innovative partnerships, Tooling U-SME |
providing additive training to thousands of

individuals, from high school students to ind
leading company employees

Curriculum & credentials for Additive Manuf
such as the Certified in Additive-Fundament

DOZENS

of Workforce &
Community-based
Organizations

Certified in Additive-Technician

O+

Half of the Fortune 500 manufacturers already turn to Educational
Tooling U-SME for cutting-edge workforce i

: : : : : Institutions
development solutions, including two industry driven e
additive certifications el eting

100+

Online Additive,
Smart & Automation

classes




Y-& SME Education Foundation:
Attracts & Develops Future Talent

SCHOLARSHIPS

*  $18 million since 2005 — attracting & supporting new manufacturi

of PRIME schools have an

Additive Manufacturing

curriculum & equipment

STUDENT SUMMITS

°* AM related student engagement, including the Bright Minds careers in manufacturing

Summit, Skills USA Additive Manufacturing Competition, & the
SmartForce Student Summit, powered by AMT & SME

or post-secondary

engineering/manufacturing

. A h . ducati
SME PRIME (Partnership Response in Manufacturing Education) Sautaton

* 100+ High Schools & 8,000+ students impacted annually

*  SME PRIME schools with AM pathways receive Tooling U-SME AM & other manufacturing { e ""'
curriculum, which supports earning the industry-recognized Certified in Additive Manufacturing- /A /.
Fundamentals (CAM-F) ’
' s N :ﬁ-«
3 ,

* SME PRIME may also include curriculum developed by Stratasys, which is approved by NOCTI
for the NOCT!I certification in AM




Y8 &® SME AM Technical Communities Drive
Collaboration, Expertise, & Innovation Success

AM Technical Community
Leadership Committee

Healthcare AM Technical
Advisory Team

The AM Technical Community

Leadership Committee guides
SME & the AM Community on
materials, processes, workforce,
& outreach. Comprising experts
from various sectors, it shapes
SME's AM activities, fostering
Industry knowledge & growth

This advisory team addresses
challenges, supporting medical
technology users & enhancing
resources. Representing diverse
perspectives, including medical
device manufacturers, clinicians, &
technology providers, they
collaborate to improve medical/

biomedical AM applications

Direct Digital Manufacturing
Advisory Team

North American Mfg.
Research Institute (NAMRI)

The DDM Advisory Team,
comprised of technical experts,
collaborates closely with the AM
Community. They meet monthly,
overseeing the Digital
Manufacturing Challenge for high
school & university students &
managing the Additive

Manufacturing Webinar series

NAMRI | SME advances
manufacturing through research.
NAMRI produces the North
American Manufacturing Research
Conference (NAMRC) which
features an AM track that fosters
Innovation & facilitates knowledge
exchange within the additive

manufacturing community




E<*SME Technical Communities Celebrate AM
Advancements with Competitions & Awards

(@)

(@)

A

Digital
Manufacturing
Challenge

T\A

AM Industry
Achievement
Award

| \

This competition helps
Inspire the next generation
of innovators utilizing AM.
Since 2007, various
colleges, universities, & high
schools have participated in
SME’s Additive
Manufacturing Community’s
annual Digital Manufacturing
Challenge, which is
sponsored by the
community’s Direct Digital
Manufacturing Tech Group

| \

This award recognizes an
Individual, team or company
for outstanding
accomplishments that have
had significant impact within
the additive manufacturing
Industry or in any industry
through the application of
additive manufacturing
technologies

@)
N

Aubin AM
Case Study
Award

This award looks to
recognize innovative case
studies using AM
technologies. The purpose
of the award is to recognize
outstanding use cases of
AM adoption and
Implementation & to provide
Inspiration to others in their
journey of AM application

(@)

7\A

AM Start-Up
Technology
Award

| \

This newly established
award recognizes
companies that display
groundbreaking
technologies or applications
addressing existing
problems or offering unique
approaches. The winners
will be announced at the
next Rapid + TCT event

(@)

LT\A

AM Pitchfest
Competition

This competition provides
entrepreneurs, startups, &
academic spinoffs with the
opportunity to present
cutting-edge AM technology
& Innovation to a panel of
Industry leaders, media, &
the AM community during
the Rapid + TCT event



#<e®4e SME Has Helped Shape

the Future of AM for Over Three Decades

1997

First book on
AM medical
applications is

published by SME

1990

First SME “RAPID”

conference is held

2007
SME/RTAM
etitioned NIST to 2008
P AM Industry

develop standards

Achievemen
for AM ]
. established
L °
® °
® °
L °
L4 °
[ ]

2003

irst AM Certificate

program introduced &
~ Dick Aubin’s AM Case

993

SME Additive

Study is presented

Manufacturing

Community is formed

1987

SME hosts its first “Rapid

Modeling” clinic

([

[ ]
2007 e

[
Digital g e competition for
Manufacturing 2008 at SkillsUSA. Also, SME
Award Medical AM/3DP Workgroup is created

SME AM

established

Communities

M Fundamentals Certification

ntroduces

curriculum

petition ASTM

to develop

standards for AM

2018

2017

SME & America Makes launch

artner to

2022

SME partnership with

Women in 3D Printing

SME & America Makes launch ///
=2
AM Technician Certification __ . ol
° A AL ]
L/

([

o

[ )

([

ID+ TCT

G-17 formed to integrate

3D printing into standards

established

AM Pitchfest &
AM Start-up Awards

established

2021

SME launches
o Voices AMplified

2019

Tooling-U SME launches expanded
AM curriculum in collaboration with

America Makes & ONR MEEP

2018

Tooling U-SME launch first Labor Additive
Mfg. Technician Registered Apprenticeship

in partnership with America Makes




¢ THANK YOU!
S |qq ‘ ! $®’ EMPOWERING THE ADDITIVE
. MANUFACTURING COMMUNITY

FOR OVER 35 YEARS
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