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America Makes Overview

The three core activities of the Institute are:

 Develop Additive Manufacturing Technology: éQ'
Projects, Innovation, Technology Transfer, Implementation &

AN

* Accelerate Human Capital Development: >
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Workforce, Education, Training, Outreach

* Maintain Collaborative Ecosystem:
Government, Membership, Community

These focus areas are enabled by:

» Operations: Run by a not-for-profit organization
with a lean and collaborative structure

 Technology: A dynamic advanced manufacturing technology
including the core AM technologies as well as supporting
technologies like the digital thread, standards, etc.

« Communications: Spreading the word to government,
members, stakeholders, community
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Who we are

Public / Private Partnership

America Makes has substantial federal investment,
private industry and academic investment.

Multi-Agency Collaboration

Partnership between industry, government and universities,
led by the Defense-wide Manufacturing S&T team.

Membership

Innovation facility in Youngstown, Ohio with more than
225 members. We continue to grow.

Operations

We are operated by the National Center for Defense
Manufacturing & Machining (NCDMM)
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Our Partners

SMALL & LARGE

MEDIUM
INDUSTRY INDUSTRY

NON-PROFITS ACADEMIA
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Technology Overview

CHALLENGES

Intellectual Property /
The DoD Modernization Priorities rely on Privacy Issues

advanced manufacturing — and specifically
additive manufacturing — to be fully
realized. While some priorities are more Exuberance vs. Natural
developed than others, all will benefit from Evolution and True Potential
the advantages and capabillities additive Multiple “Voices”
technology delivers.

Regulatory Uncertainty

Disconnected Supply Chain /
However, there are a number of challenges Digital Thread

which need to be addressed. Qualification and

Certification Standards
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What We Have Heard — Stakeholder Needs

R&D Community
Projects Networking

Participation from Introduction to new

broad, diverse and emerging
teams and shared [} partners in the
risk through cost supply chain
Share

Approved for Public Release

State of the Member Business
AM Industry Resources Opportunities

Keeping pace with J Access to Engaging with
a fast moving and knowledge, data, new players;
Innovative know-how complicated

technology ‘partners”
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America Makes Quick Facts

DoD Partnering DoD Partnering :
Projects Projects Complete |

113 78

drives

Total Dollar Value of Total America Makes Cost Share |
DoD Partnering Projects on DoD Partnering Projects

results in

$180M $95M

SOLUTIONS
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Value Proposition to DoD

: : : GOVERNMENT PARTNERS MEMBERSHIP COMMUNITY

America Makes serves as a collaborative environment

between the industrial and R&D additive manufacturing U.S. Department of Defense Executive Committee (EC)

Community and the hlg h-priority needs of the U.S. Joint Additive Manufacturing Elected Leaders from GB and

Steering Group (JAMSG) Government Representatives
Department of Defense. Strategy, Policy, and Advocacy
Joint Additive Manufacturing

America Makes convenes industry IN a pre_Competitive Working Group (JAMWG) Industry (2), Academia (2), Non-Profit (2),
_ _ _ _ : _ Government (1), At-Large (1),

collaborative innovation environment bringing together Office of the Secretary of Defense (OSD) Satellite Centers (1)

technical expertise from different organizations to build
teams with broader capability beyond that of any single

: : g JAMWG Stakeholder Councils Advisory Groups

organlzatlon to address the SpeCIfIC needs of the DoD. Data & Model Sharing, Qualification & Strategy and Review

By fgstering this collaborative mindset. America Makes Certification, Business Cases, Technology, Education & Workforce,
’ ‘o Workforce Development Government Relations, Standards

accelerates the development and deployment of additive

manufacturing solutions to enhance military readiness,

strengthen alliances, improving business performance, America Makes has been invited to be the strategic industry

and Overa” manufacturing affOrdab”'ty par[nel’ bringing the voice Of indUStry fo the OSD-Ied Joint Additive

Manufacturing Working Group (JAMWG) and Joint Additive
Manufacturing Steering Group (JAMSG). America Makes also

participates in the various stakeholder councils within
the JAMWG structure.

Approved for Public Release
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Value Proposition to AM Community

America Makes brings the additive community together by convening
their events. The America Makes TRX (Technical Review and
Exchange) events are two-day events and are held two to three times
each year at facilities across the nation to bring the additive technical
community together to review project progress and exchange insights
and best practices. An annual MMX (Members Meeting and
Exchange) event is held bringing together the entire membership of
America Makes to stay informed of institute initiatives and projects.
America Makes is also a trusted partner in numerous national
additive manufacturing industry events.

America Makes catalyzes the AM community with direct funded
projects by coordinating agency AM needs and deconflicting
opportunities to ensure funding is strategically invested to support
national defense. Examples of this coordination include DoD
roadmapping alignment efforts and Congressional Interest Items such
as MAMLS - Maturation of Advanced Manufacturing for Low-cost
Sustainment and ATRQ — Advanced Tools for Rapid Qualification.

Approved for Public Release
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Thursday, July 23, 2020

ToPIC: 11:30am to 2:30pm EDT "
The Economics, Opportunities & Challenges of
Designing for AM “

Panelists: Doug Collins, Avid and Steven Floyd, Northrop Grumman TECHNICAL REVIEW & EXCHANGE

Moderator: Terry Wohlers, Wohlers Associates
REGISTER NOW! UGUST 4-5, 2020

Sponsoring the Digital Community » LINK3D

AM/Cold Spray Data Moonshot

*Informed by the roadmap and expressed
interests of JAMWG members;

*  Select a set of materials of joint interest to the Services and
Py conduct comprehensive qualification testing with shared
rocus Sioe schema across organizations

+  Establish minimum data required for DoD gual/cert; avoid

e / P

— Result — Allowables for critical AM materials and a framework

00N ~ Define Standrd AM Metaiss Recqiremacts |

and repository for sharing AM data

\| © Mature large scale AM processes
= Mature productivity enhancements such as multiple
lasers and improved pre/post process automation

=  Mature digital tools to integrate AM design into the
factory
D03 - Estabish Cyber drastracare nd Cybes Socury | *  Result— AM processes that deliver DoD parts at the size,
[Domva- Eatuheh Pryuce Wi wrnchn |

Dolhwd -~

Scale Up, Scale Out, Scale Through

Matsrials Qualification and Centification

production volume, and cost to buy their way into DoD
weapons systems on a pervasive scale

AmericaMakes.us
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Value Proposition to Industrial Base

America Makes coordinates an environment where competitors and | -
partners across the supply chain work together to collaborate for the | | -t
advancement of the industry’s overall competitiveness. America Makes will | 1;
support technology development, technology transition and ecosystem ersio
development through:
Standards — America Makes and the American National Standards Institute (ANSI)
launched the Additive Manufacturing Standards Collaborative (AMSC) in 2016 with ; e ol
the support of OSD. The AMSC was established to coordinate and accelerate the sy
development of industry-wide additive manufacturing standards and specifications. ) | | |
Standards and conformity assessments are key to creating trust in innovative e © e |e.
technologies and fostering their widespread acceptance. ?:ﬁl“(' S ?j
Roadmapping — America Makes has spent considerable effort over the past seven e NI T [ e e
years developing and maturing a roadmap development process. The e ,..,--""//" “:‘*j;;
roadmapping process is based on America Makes membership and stakeholder < “}5‘;9\214/’/
interaction for development, curation, and decomposition activities. America Makes ZZﬁli“‘*~f.f_:;~Ri¢f‘-§~_~._f~j_:~:.\ EL‘ET:;EZETZZ?;M
has developed member-driven roadmaps for technology, education and workforce — —— ;ﬁ ~~~~~
development, and standards. These roadmaps were created to identify measurable L, cre rntemmeari ot L e o
and meaningful challenges that, when met, promote inquiry, knowledge-sharing, e i NG -
and advancements across the industry. o=l R =
@ Fecsamerverc " et e y
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Value Proposition to the U.S. Workforce

The extensive America Makes portfolio includes education and s
workforce development programs that cover a broad the spectrum A %

and includes a wide range of activities from outreach in communities ‘
to K-12 engagement to post-secondary courses to warfighter Worldorce
training. It also includes an additive training program specifically
created for separating veterans, as well as an apprenticeship
framework and industry recognized credentials.

K-12
Education

Post-Secondary
13-16

America Makes

As a dynamic partner, America Makes executes projects, builds
scale and scope, sets strategy, identifies and creates programs to

meet new requirements, and establishes best practices through an
advisory committee.

Workforce & Education
Engagement

ke
X%

Community
Non-Profit Orgs

Mainstream
Adults

L

Veterans
(Active-Transitioning)
DoD
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America Makes I F":j NCE}M@

Ongoing efforts in Education and Workforce Development

= Focus in AM, advanced manufacturing and enabling technologies

= Updated Bodies of Knowledge, Competency Models &
Assessments for the Manufacturing Technologist & Manufacturing
Engineer certification programs (SME/Tooling U-SME)

= Development of elearning classes & instructor-led training classes
(SME/Tooling U-SME)

= ACADEMI Expansion — Advanced Curriculum in Additive Design,
Engineering and Manufacturing Innovation

= Apprenticeships/Pathways

= Digital Badges

= Training course content development and release
* Universities
 Local schools
 DoD workforce

Approved for Public Release AmericaMakes.us
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Considerations for Production/Acquisition of AM Products

Post- Cost & Rate

Processing &

Inspection/
NDE

Performance
& Durability

Supply Chain Design

& Sourcing

Capacity
Capability

Technical
Resources

Standards and
Specifications

Quality Control

Approved for Public Release

Design data
Manufacturability
DfAM

Data Management

Standards and
Specifications

Materials
Selection

Tools/Methods

Mechanical
properties

Component/
Subsystem
behavior

Environmental
Factors

Standards and
Specifications

Maintenance/
Repair

Finishing
Heat treatment
Coating
Machining
Polishing
Joining/Brazing

Standards and
Specifications

Reasonable
criteria

Inspectability
Tools/methods

Standards and
Specifications

Complexity
Cost drivers

Yield

Productivity
drivers

AmericaMakes.us
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Establishing an Additive Manufacturing (AM) Infrastructure
for the US Army future AM supply chain

= Army Needs Assessment
* Materials, Designs, Applications

= |nitiate digital connectivity
 Bid and source selection
e |ssue PO

= Technical Requirements and Definition maturation

= Supply chain assessment

= AM manufacturing risk mitigation
= |dentify pain points

= Assessment product quality/yield

Approved for Public Release AmericaMakes.us
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IMPACT TO THE INDUSTRIAL BASE

America Makes project 3003

Development of a complete materials
property database for ULTEM™ 9085
that can be used across industry and /
within the DoD . F

v,
)
= |Improve material understanding and reliability (}j : |
= Reduce variance in applications '

» |ncrease uses of this high-performance thermoplastic used = 4
In aerospace, automotive and other industries

ACCOMPLISHMENTS (Above) Brackets 3D printed on the
= Developed parameters and process specifications Fortus 900mc Production 3D Printer.

(Photo: Stratasys)
= Confirmed reproducible material properties LINK
across recognized methods for aerospace
grade manufacturing

= Followed NIAR/NCAMP guidelines to
generate baseline data

(Left) Final, flight-approved, 3D
printed ducting for air conditioners. 3D
printed in ULTEM™ 9085 resin

on the Fortus 450mc

(Photo: Business Wire)

LINK

Approved for Public Release AmericaMakes.us


http://investors.stratasys.com/news-releases/news-release-details/marshall-aerospace-and-defence-turns-stratasys-technology-3d
https://3dprintingindustry.com/news/stratasys-and-rapid-prototypemanufacturing-classify-ultem-9085-for-america-makes-members-148873/
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IMPACT TO THE DoD

America Makes — Education and Workforce Development

Investment Casting Course o INVESTMENT
for Tinker AFB Personnel APPLICATIONS .

ROSE STATE COLLEGE

A two-day advanced manufacturing class for Air Force
personnel, including civillan and military technicians and
engineers on July 30-31, 2019.

Fifty-two personnel attended the training held at a community
college near Tinker AFB. Industry professionals affiliated with
the Investment Casting Institute (ICI) presented the material.

ACCOMPLISHMENTS
= |Improved organic additive manufacturing capability

= knowledge of the advanced domestic supply chain
= On-line access to presentations and best practices

= Government attendees eligible for 16 hours of
continuous learning credits.

"IN  (Protos: Tinker AFB)
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Scaling of AM Capability to Meet Defense Supply Chain Needs

= Multi-contract effort in partnership with USAF

Program Team

A 39-Month Program for Acceleration of Large Scale

Additive Manufacturing (ALSAM)

i i GE Global '
= Addressing challenges supply chain faces today Sty Project Objective: Deliver an open-architecture, open-source, multi-laser |
] PBFAM Development PBFAM system to America Makes
* Product quality

: GE ) /""I,"‘\\ s
. . dditive | 7.:( ==\ ]
« Certification e ¥ =] =\

PBFAM Machines

¢ Repeatab|l|ty @ Pennsylvania State
+% University, Applied
« Scalability

Program Deliverables

« A 2-laser open-architecture,
open-source PBFAM system
for investigations by

= America Makes members
oTE[ $
» = J
-

Multi-Laser System

Research Lab
Sensors

’
—

Anticipated Benefits
of the Proposed
Technology

In a Parallel DoD Program

« Accelerated development
and deployment of
innovative, cost effective,

||l Lawrence Livermore

= Vision - enable large scale part production 4 National Laboratory

Critical Review of System Design

energy-efficient AM
° Tay and Designed Experiments technologies to meet
Eﬁ:lCIent defense and commercial
- . needs
°
n Creased p rOd U CtIVIty Relevant Prior Work AM Project 4040 ALSAM Platform

° ?e peatable - Three prior America Make Technical Approach Technical Challenges

programs « Implement results of AM Projects - Multi-laser processing for large parts
° ?el |a b I e « >25 years of commercial 4039, 4040, and 4051 on a _ - Process monitoring and control

PBFAM development, sales Coneepiiaser M DREAN machine - Adaptability to custom applications

& support

* Broad applicability

=  Successful demonstration of institute model

Approved for Public Release AmericaMakes.us
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Upcoming Events

Virtual Game Day Series Event: The Economics, Opportunities, and Challenges of Designing for
AM

July 23 11:30 — 2:30

= https://www.americamakes.us/events/virtual-game-day-series-event-the-economics-
opportunities-and-challenges-of-designing-for-am/

America Makes Technical Review & Exchange (TRX)
August 4-5 12:00 — 5:00
» https://www.americamakes.us/trx-osu/

Approved for Public Release AmericaMakes.us
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When America Makes
America Works

m America Makes

n [AmericaMakes

AmericaMakes.us , @AmericaMakes
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