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Welcome back




IACMI Vision & Mission Statement

Vision: Improving everyday lives through the power of composites

Mission: Convene, connect and catalyze the composites community to
accelerate advanced composites design, manufacturing, technical and
workforce solutions to enable a cleaner and more sustainable, more secure
and more competitive U.S. economy

Convene. Connect. Catalyze.




Destination 2020
¢ Create Institute S

Composite Materials

® Membership and Processes
= ® Capabilities
4 ® Operational Models T
~ ® Foundation for Knowledge and Learning
® Create and manage portfolio of Vehicles
projects to meet technoeconomic
goals in preparation for largecale Wind Turbines
deployment

» Increase US Manufacturing Modeling and Simulation
ompetitiveness
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IACMI outcomes to date

Impacting Economic Development

Across the U.S.

60 +/ IACMI technical projects

IACMI members participating
in technical projects

IACMI's R&D value to date

State Partners
Regional Partners (1

States with
IACMI members

IACMI Members served

of companies are SMEs

*400M
3,000
*150M

90+
25+

Investment in 8 states
for Scale Up Facilities

Jobs
announced

in Research &
Development Value

Collaborative and industry-
led technical projects

o’

90+ IACMI members
participating on
technical projects

New products commercially
available because of IACMI :
collaboration outcomes o=
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Ford liftgate project facmy
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VW SMC liftgate project

Assembly

Fabrication

Material

SMC Steel Aluminum

Recurring cost comparison (performed by VW)
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Purpose: Early scale demonstration of novel technologies focused on thermoplastic matrix N /

Outcome: Fabricated largest infused part to date wHEfiumthermoplastic resin, pultruded textile carbon

fiber spar caps with ponurethane resm and |nco’porat|n recycled PET foam cores
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13 meter blade fabrication

Purpose: Scale Technology to 13m and validate against baseline 13m epoxy blade N /

Outcome: 13m blade successfully fabricated and structural test completed (bending and fatigue), with results
comparable to epoxy baseline. Technoeconomic modeling shows advantages for TP blade.
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Strength (MPa)

13m blade project
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Wide range of large scale 3D printed structures
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Advancing the science of larggcale 3D printing

TENSILE PROPERTIES CHARACTERIZED FOR 25% CF- PESU PRINTED IN CAMRI

Tensile modulus (GPa) Ultimate strength (MPa)
Print Transverse Stacking Print Transverse Stacking
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1 Mi or CT scan 3 bulk Local Moters
Tensile test and DIC ASTM D3039 | https://www.astm org/Standards/D3039 10 bead Local Motors
Tensile test and DIC ASTM D3039 https://www.astm.org/Standards/D3039 10 bead Local Motors
Tensile test and DIC ASTM D3039 https://www.astm.org/Standards/D3039 10 bead Local Motors
V-Notched beam method ASTM D5379 | https://www.astm.org/Standards/D5379 10 bead Local Motors
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Material card generation. Methodology for developing test specimens and measuring

properties completed, and material cards for many commercial systems now available.
\ Physical properties, including thermal conductivity and rheology are also measured and y
included in process simulation.
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Seven Years of IACMI Recycling Innovation

2016-2017-2018
—

2015 -2020

Industry’s Innovation Partner
_ SeewsatRooth 779 and the ACE Awards.

- Composite Recycling Technology
Center Port Angeles, WA

Participate conference panels,

4 ; S - e E | support various CAMX, SAMPE,
opening and MOU signing IACMI Composite Recycling SRaLCRRINGF Wind Turbine WGV Sustainability Coalition
ceremony 2016 Roadmapping Workshops 3 Y 2015-2020

2015

Recyclibg of Commercial E-glass
Reinforced Thermoset Composites
via Two Temperature Step Pyrolysis
5 . to Improve Recovered Fiber Tensile
8 IACMI Recycling Projects strength and Failure Strain

with total of 30 industrial

collaborators Published journal papers
and selected for cover page
of "Recycling” journal for

, 2015 —-2020 June 2019

Manufacturing Thermoplastic Wind

A ! ‘ Turbine Blade

entered into a partnership Wind Technology Center-NREL

b Related industrial partners
CHZ,

@,Polynkw Dlxle Ce -rnl\lm\
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2019

Materials irnovation

IACMI SURF Facility injection
olded the automotive fender

- EnasTtmnn | 0= BASF smri”?“rohégAlN LM 55t B e "—‘8‘40‘“ H LTI-:RA Numerous engineer interns lrles;:)g):ichl’:tzcarbon fiber "
B Arkema Q&ﬁ‘:’:‘"“ o ”-n " i TELIN () trained in composite recycling



Seven Years of IACMI Recycling Innovation
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Braskem Launches Carbon Fiber Reinforced
Polypropylene Filament for Additive Manufacturing
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Morgan County Composite Bridge




IACMI Working Groups

=0 &) &

Infrastructure and Recycling/Circular High Rate Future Wind Energy
Construction Economy Aerostructures Mobility/Vehicles
Fabrication Technology

In-person Working Group meetings this week, attendance of
approximately 100 at each meeting
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Innovation Insights Monthly Webinar Series

Convene. Connect. Catalyze.

= _INNOVATION & Monthly engageme.nt webinars highlighting
INSIGHTS &> new products, services & innovations from

AWeblnar Serles hightighting mew products,
services and lnnovations from IAGM] industry

e IACMI industry members and core R&D partners

Hasted by Dale Brosius, INCMI (O

"I invovation B K& L innovation
INsiGHTs g INSIGHTS B INSIGHT

1 Monday, August 16 pm ET J > 1" Monday, July19- 12:00pm ET X e pm ET

Next edition Monday July 18 "



IACMI’s Workforce Development

Serving Workforce Needs
10 0+ Internships with industry
collaboration
Composites training
21000 participants

+ K-12 Students engaged
91000 in composites training &
STEM outreach

1009/, 'ACMiinterns who graduated

with a job offer in industry or
acceptance into a graduate
program

Career Pathways

2N NCE

AMERICA'S CUTTING EDGE
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Building the Future

Andrew Muno Jordan Langness William Henken Casey Nichols
' 4 Cabot Microelectronics Northrop Grumman Univ of TN, Knoxville National Renewable Energy Lab
D Research Associate Engineer 2020 Volkswagen Fellow Research Engineer
Ry /
Hayley Coughlin 2017 IACMI Intern 2018 IACMI Intern 2016, 2018, & 2019 2018, & 2019
IACMI Intern
IACMI Intern

Orbital Composites
Marketing Specialist

18 and 2019 IACMI Intern

Over 100 intern appointments and 100% placement rate

within 6 months of graduation!
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ACE Revitalizing American Manufacturing

/ AMERICA’'S CUTTING EDGE

A In 2020,DoD established a
national testbed for ACHor
research, technology
advancement, training and
workforce development

A Combines scientific expertise
of Oak Ridge National

’r Laboratory, the research and
teaching expertise ofhe
University of Tennessee
Knoxville, and the workforce
development leadership of
IACMI

-
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Machine Tool Research
Center and Fibers and

MANUFACTURING .
DEMONSTRATION CompOS|teS

%OAK RIDGE

- National Laboratory | FACILITY

Manufacturing Facility

OAK
FRIDGE

National Laboratory

Conducts research to:

A Increase efficiencyf existing machine tools

A Develop skills & trainindor next generation
machine tools for composites and metals

A Establish tools to rapidly traitthe next
generation of machine tool designers and
operators WE
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Revitalizing U.S. Manufacturing
AIACMImanaged ACE training addressing critical workforce skills gab

2\ ANCE

AMERICA'S CUTTING EDGE

Reestabllshlng U.S.
leadership in machine
tool industry

ACE CNC Machining Training — Online Registration

Emerging National Network of ACE Training Centers

DoD Scaling Up
Regional Machine
Tools Innovation
and Workforce
, > Development Hubs
I BAS TOP 10 States b J,% 00800:85 R M Huntington, WV

58 Anadyels and Sustainment Program 1. Tennesseei 613 o
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U Completed all project work under original DOE Cooperative Agreement -

U Added 15 new members to the IACMI Consortium (5 of them presenting today in the
SME session)

I Opened a new funding stream from the Resource Pool using a portion of member
dues

U Returned to promoting IACMI at-person events, including CAMX, CW Carbon Fiber,
DMC, SAMPE Executive Forum, ACMA Thermoplastics Forum, JEC World, SAMPE
Charlotte

U Restarted ifperson workshops with Composites One and the Closed Molding Alliance

Expanded theACENeproject to NC A&T and Texas A&M, and added spokes to the
. existing UTK hub. Now expanding to two additional hubs. ”




What Comes Next?

u IACMI has completed our original DOE Cooperative Agreement , meeting and
exceeding the original targets.

U We have won other contracts with DOE, DOD and NASA that take advantage of
L!/aLQa @lad ySig2N] 2F O2NB LI NIYySNI |
development team.

U Facilities and expertise have been and continue to be used for privately funded
projects.

U Since 2015, many aspects of the marketplace have changed. As of June 1, IACMI
- has been invited by DOE to start the process for renewed-secgke funding of the
LYyaidAagdziSs ¥20dzaAaSR 2y G2RI&Qa OftSky Sy




Featured Speakers

Adele Ratcliff
DOD, IBAS Director

Domestic
Manufacturing
as a Matter
of National
Security

Dr. Diana Bauer

DOE, Acting Deputy
Director AMO, EERE

DOE Priorities in

Clean Energy,

Decarbonization,
Energy Justice

and DEI

Dr. Zachary Valdez

NIST
Manufacturing
USA

Coordinating
DEI at All
Levels,
Government,
Industry &
Academia
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Jeff Sloan, Editor
CompositesWorld

Opportunity &
Challengeg
Sustainability
in Composite
Materials and

Processes

Marcy Offner, Director
Marketing
Communications
Composites One

Women in
Composites
Panel:Providing
Resources to
Women in All
Sages
of TheirCareer




Diversity, Equity and Inclusion in Our Industry

2:00 pm

Discussion Leader:
Women in Composites
Panelists:
Dr. Merlin Theodore, ORNL
Dana Swan, Arkema

/52

Marcy Offner Svstémes Oak Ridge National Arkema
Composites One & y Laboratory

Cofounder of )
e i the As coefounder ofWomen in the

Composites Industry Composites Industyyarcy is
giving voice to wmen that are
breaking the mold and making an

i ) . VA‘./ g\ 3 <
\ Impact as leaders, researchers and oL

| plant managers in the composites
@ 4 industry Rani Richardson

DassaultSystémes g




Networking Reception @ Natural History Museum of Utah
Wednesday, June 29 | 6:309:00 pm = S

View of South Terraces
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