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Education and Workforce Development Overview

MTN Southeastern Advanced

"v Machine Tools Network
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America Makes

America Makes Overview

- -, . - . .
The three core activities of the Institute are: .
« Develop Additive Manufacturing Technology: oo el
Projects, Innovation, Technology Transfer, Implementation ® ECHNOLOG,
* Accelerate Human Capital Development: C -
Workforce, Education, Training, Outreach : R/
« Maintain Collaborative Ecosystem: DEVELOE B
Government, Membership, Community
These focus areas are enabled by:
« Operations: Run by a not-for-profit organization >
with a lean and collaborative structure 2
« 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

@cramer_sTEm AmericaMakes.us
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Executing the Mission

Thought EWD Industry Educational Tailored AM
Leadership Roadmap & Recognized Outreach Training
Inventory Credentials “K-Grey”

Inspiring, preparing and growing today and tomorrow’s talent pipeline in additive manufacturing
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America Makes Superhighway

Scaling the Vision
“Local Impact”

Ad1g|i5t,i&/|(\e/| I\Iigge * AMNation - National and Regional Partners
Community Based Programs * Membership Engagement — Local Impact
Edge Factor » Tailored and Focused KSAs

Education Outreach to IAMCOs
build awareness

Apprenticeship Programs
Industry Recognized Credentials

AMJobs.org . AMPED Pathways
Understanding Roles/ Embarking on Blue Ribbon Programs
Competencies/Career the Journey

Opportunities in AM “Where is my lane”

Micro-Learning

Micro-Credentialling
Workplace Competencies Members/Stakeholders

Training MEPs/SMMs

Anchoring the Vision
“National Strategy”

Competency Models

EWD Roadmap/Inventory Blue Ribbon Programs
Competency Mapping and Alignment 21st Century Guide to Talent
AM Body of Knowledge Adult Deployment Programs
Membership Engagement - SMEs Edge Factor

. : AMJobs.org
Strategic Partnerships IAMCOs

Diverse and Inclusive Talent Streams
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America Makes EWD Impact By Year

16000
14000
Dver 75,000 and counting 12000

10000

8000

= 125 Projects since inception in 2012 R -o:7 B o:: 2020 I 2021

= 15 active projects/initiatives (6 Additional CA/Mission Initiatives)

= 6 new projects launching soon

= In FY21 we have engaged nearly 14K folks across the portfolio

= Qver adozen new-first time EWD stakeholders (Community/Workforce/Non-Profit/Orgs)

= Nearly a dozen members are partners/performers on active EWD projects / over 40 as SMEs/Deploy
= Currently engaged with five Mlls in collaborative EWD projects

= Collaborations in three statewide initiatives, engagements with over five national entities, funding
from two philanthropic/industry organizations

= AMNation — national education and training network of local academic, workforce, and community
partners scaling of best practices created/validated through the membership and programs.
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National Footprint

National Strategy — Local Impact

National Impact
3 @R /3 states nearly 14K learners
Regionalization Deployment
" ation) @lEE 11 Regions and growing
. Nationy
AMNation
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America Makes Educational Outreach

Additive High School Adult
Edge Micro-learning [ Micro-learning
=) =

-
= ity

i

2022 2022

Girl Scout
AM Patch

TEAMMS

idillie Sohuiisl Tamlkt

Middle School
Micro-leaming
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Middle School Recruitment Toolkit and
Micro-Learning Module Deployment

#TENSD AAA

AmericaMakes

STUDENT
LOGBOOK
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America Makes

Link to Video
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Hit
I'm Aliyah!

M. AmericaMakes  AMNation Pipeline Portal

MODULE 1

Beginning your 3D Printing Journey

CONTINUE > View Details

MODULE §

Creating and Exporting your 3D Design

START » View Details

P =B

MODULE 9
Finishing your 3D Print with Post-
Processing

START » View Details

2 F

MODULE 2

Intro to CAD Software

CONTINUE > View Details

MODULE 6

Prepping Designs for 3D Printing

View Details

cybercriminals
want to steal
TIPS FOR STAYING SAFE ONLINE

Cybersecurity Basics

START » View Details

=
MODULE 3

Intro to Digital Design

START * View Details

e
MODULE 7

Printing your 3D Model

START » View Details

Always scan the USB
drive for viruses

PROTECTING YOUR DESIGNS AND EQUIPMENT

Cybersecurity in 3D Printing

START » View Details

Driven by ... ’.)j
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Link to Modules

josh.cramer@ncdmm.org

@cramer_STEm

NCDMM
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Support: Extra filament that prints
attached to your model

MODULE 4

Designing for Success

START » View Details

MODULE 8

Troubleshooting Prints that Fail

View Details

AmericaMakes.us

NATIONAL CENTER FOR DEFENSE
MANUFACTURING AND MACHINING


https://amnation.americamakes.us/
https://www.youtube.com/watch?v=enb_v6_xux8
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Validated Industry Recognized Credentials AmericaMakes
Girl Scout AM AM Digital E“:fm o ";’:‘ni:” SME — AM SME — AM

AM Paich Micro-Badges Badges Fundamentals | Technician

Achditive Credential

Adults

External Release— Do No Distribute josh.cramer@ncdmm.org @cramer_sTEm AmericaMakes.us



NCDMM

America Makes Driven by NATIONAL CENTER FOR DEFENSE

MANUFACTURING AND MACHINING

SERVICES ~ CREDENTIALS ~ RESOURCES ~ ABOUT ~ BLOG@ LOGIN CONTACT

NOCTI Creates Additive Manufacturing Credential New NIMS/America Makes SMART Additive Manufacturing
in Partnership with America Makes . . .

credential creates a stackable credential with NIMS
industry recognized credentials

W=y EARS OF
“ EXCELLENCE

Standards Credentialing Apprenticeship Accreditation Workshops Resources News & Events

Additive Manufacturing Standards

NIMS Smart Standards are centered on job roles defined by collections of individual duties. These duties establish minimum

performance requirements independent of specifications or tolerances.

Performance Measures (PMs) are practical experiences that validate an individual or team meets the minimum requirements to
perform on the job. NIMS has developed a framework that organizations may use to design customized PMs to include
specifications and tolerances most relevant to their operations. Organizations may also select pre-developed PMs from a NIMS

catzlog

Knowledge Requirements are specified for each job role in the standard. NIMS theory tests validate successful retention of

knowledge required to perform duties within a role

New NOCTI/America Makes Essentials to Additive begins ______________________________________________________________________________________________________|

. . . . Roles
the journey of industry recognized credentials

AM Machine AM Material AM Designer
operator Technician AM Designers leverage additive
AM Machine Operators AM Material Technicians prepare Tﬁanuf.actu’mg zrc;ces;icapabllﬁths
independently set up additive materials used to produce parts to engineer, model, prototype, an

N . . . . test parts to ensure all functional
manufacturing machines, monitor through additive manufacturing .

and customer requirements are

the build process, and unload processes. —»

completed work. — met. =
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America Makes

Apprenticeship Programs/Pathways

Cross
AM Technician Functional
Apprenticeship

State
Apprenticeship

AM Maintenance
Technician

Youth-Pre-
Apprenticeship

Post-

Adults

@cramer_sTEm AmericaMakes.us
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America Makes

Supporting Industry — SMMs/MEPs/Economic/WFD

Guide to 215t Century Talent

. “How to” on recruitment, onboarding, retaining and building progressive training and earn and learn
opportunities for today’s talent
Industry recognized Credentials
. Assist in engagement of membership to create frameworks, bodies of knowledge, assessments (knowledge and
performance) as well as validation and deployment
Apprenticeship Programs
. From pre to youth apprenticeship models delivered through a variety of partners from state and national levels
including both formal and informal apprenticeship models
Competency Models
. On-going work to identify and define job roles in AM as well as alignment to the AMBoK around Knowledge,
Skills and Abilities (KSAS)
AMJobs.org
. Coming soon... public website tool platform that aligning the job outlook in AM with job roles and competencies
across the industry
AMPED Portal
. Coming soon... “Card Catalog” to the America Makes EWD Library
IAMCO - Inspiration through AM Community and Outreach Events
. Coming soon... local hands-on STEM events embedding AM

@cramer_sTEm AmericaMakes.us
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Engagement in SEAMTN

MTN Southeastern Advanced

"v Machine Tools Network

josh.cramer@ncdmm.org @cramer_sTEm AmericaMakes.us 14
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Middle School Microlearning

M. AmericaMakes  AMNation Pipeline Portal
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Hil!
I'm Aliyah!

MODULE 1

Beginning your 3D Printing Journey

CONTINUE > View Details

RV

Creating and Exporting your 3D Design

MODULE §

View Details

% L:M__IHM:-

MODULE 9
Finishing your 3D Print with Post-
Processing

START » View Details

2 F

MODULE 2

Intro to CAD Software

CONTINUE > View Details

MODULE 6

Prepping Designs for 3D Printing

View Details

cybercriminals
want to steal
TIPS FOR STAYING SAFE ONLINE

Cybersecurity Basics

START » View Details

=
MODULE 3

Intro to Digital Design

START * View Details

e
MODULE 7

Printing your 3D Model

View Details

Always scan the USB
drive for viruses

PROTECTING YOUR DESIGNS AND EQUIPMENT

Cybersecurity in 3D Printing

START » View Details
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josh.cramer@ncdmm.org

@cramer_STEm

NATIONAL CENTER FOR DEFENSE
MANUFACTURING AND MACHINING
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Support: Extra filament that prints
attached to your model

MODULE 4

Designing for Success

START » View Details

MODULE 8

Troubleshooting Prints that Fail

View Details

AmericaMakes.us
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MR AmericaMakes  AnNation Pipeline Portal e o

MRRA. AmericaMakes  AMNation Pipeline Portal %)

Interactive 3D Printing Program

Middle school microlearning modules

Welcome back, Josh!

Keew up the

Inspiring today’s and tomorrow’s talent
pipeline for careers in additive manufacturing

r
v AR
o 1o CAD Software

\Q

Prepping

signing for Success

For access to America Makes educational outreach programs, please contact ewd@americamakes.us

Interactive 3D Printing Program

Middle school microlearning modules

d Exporting your 3D Design

e

30 Printing

—

Troubleshooting Prints that Fail

These 11 microlearning modules feature a series of short interactive lessons to introduce
students to basic elements of Additive Manufacturing (AM). Each module demonstrates a unique
stepin the AM process - 5o they can start creating their own designs. They will also find
cybersecurity tips and modules to keep them safe along the way

GET STARTED

(HHH 3 e

Cybersecurity Ba:

36 West Boardman Street - Youngstown, Ohio 44503 - Phone: (330) 622-4299

© America Makes Privacy Policy Terms of Use

Module 6: Prepping Designs for 3D Printing

X

Summary

This module is all about preparing your design file to get it ready for printing, using a program

All Educational Outreach

Assets will be part of the
AMNation Pipeline Portal

Instructor Rezources

B e s nstrctor Guide

START +
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Additive Edge

Additive Edge Is a national outreach program for high
school students designed to inspire the next
generation workforce to explore career pathways in

advanced manufacturing i My

Additive Edge

Student Workbook

Student Workbook

Join us to give students the “Additive Edge!”

External Release— Do No Distribute josh.cramer@ncdmm.org @cramer_sTEm AmericaMakes.us
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Additive Edge Project Phases

Throughout the program, small teams of
students are challenged to:

TECHNOLOGY ENTREPRENEURSHIP
1. Identify a real-world problem
_ o _ _ PROJECT

2. Conceptualize an additive manufacturing solution to LE?RS;%G

address the issue OBJECTIVES
3. Build a business model around the product

: . : EDUCATION/

4. Pitch the project to a panel of judges CAREER PATHWAYS

External Release— Do No Distribute josh.cramer@ncdmm.org @cramer_sTEm AmericaMakes.us
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Additive Edge Student Experiences

The most impactful piece of the program is our partners!

Classroom Industry
Lessons Mentors/Tours

Continuing
Education

Partnered with your classroom lessons, industry mentors and tours offer real world
experiences, and our academic partners provide insight into postsecondary
advanced manufacturing pathways

External Release— Do No Distribute josh.cramer@ncdmm.org @cramer_sTEm AmericaMakes.us 19
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Touchpoints

Post Secondary

Industry A, Day 7
E.ﬁ;‘nay E‘/ ﬁ |:||:||:| rbf%%

Final Pitch!

Business Model
Creation

Problem Product
Identification Development

External Release— Do No Distribute josh.cramer@ncdmm.org @cramer_sTEm AmericaMakes.us 20
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Additive Edge

Students will be introduced to the
6 Steps of the Additive
Manufacturing process

* |dea Creation

= Material Selection

= 3D Modeling/Design

» Slicing/G-Code Generation
= Printing

= Finishing/Post Processing

External Release— Do No Distribute josh.cramer@ncdmm.org

Every idea starts with a
sketich

Process your new digital
file and create the G-code

@cramer_STEm

MATERIAL

Select the ideal material
that matches your product
specifications

Layer by layer the G-code
drives the printer to
complete the part

Drlven b-y o '.'j NATIONAL CENTER FOR DEFENSE
E MANUFACTURING AND MACHINING

DESIGN

Use 3D modeling software
1o make your sketch a
digital file

RO

FINISH

Build completel Remowve the
print and let’s clean it up

AmericaMakes.us



. ; F NCDMM
Amerlca Makes D”ven by o "’j NATIONAL CENTER FOR DEFENSE

MANUFACTURING AND MACHINING

Additive Edge Touchpoints

Phase 1: Kick off -- Career Readiness Phase 3: Business Model Workshop 1

PPT1: Welcome and Career Readiness PPT4: Business Model, Equation Overview, Marketing, Advertising, Target Audience
Video 1: Welcome and Career Readiness Video Video 5: Business Model Deep Dive

Phase 1: Tech Overview Phase 3: Campus Tour

PPT 2: Additive Edge Kick off and Technology Introduction Community College/University

Video 2: Kick off and Technology Overview Video Phase 3: Business Model Workshop 2

Phase 1: Problem Identification
Problem Identification Booklet Exercise to Research/Quantify the problem
Phase 2: Product Development Workshop 1 Final Pitch Checklist
Video 3: Technology Deep Dive May include teacher, mentor, America Makes team

America Makes Members - onsite, classroom, or virtual visits Phase 4: Pitch Day!

Phase 2: Product Development Workshop 2 Panel of guests

Workshop/teamwork using Additive Edge Booklet to refine product concept Final Pitches

External Release— Do No Distribute josh.cramer@ncdmm.org @cramer_STEm AmericaMakes.us 22
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Mentor/Panelist Opportunities

America Makes members can volunteer to serve as mentors during the Working Group session and/or
panelists during the Final Pitch

* The same individuals can serve as both mentors and panelists

» No preparation is required for mentoring or paneling; their existing knowledge is sufficient

« Each opportunity is a one-off (there is no requirement to engage in any future activities)
« Last-minute cancellation is always fine

=  Mentor benefits:

« The ability to play a bigger role within your local community

« Adirect line to students at a critical point—before they’ve made college or career decisions
» America Makes membership cost share opportunity

External Release— Do No Distribute
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Incumbent Worker Training

Reskill and Upskilling in Smart Manufacturing

» In collaboration, America Makes and Tooling U-SME, developed this new instructor-led course that
focuses on the utilization of SMART Manufacturing in manufacturing operations. Through a highly
Interactive virtual experience, participants will have a unique opportunity to engage with the content and
Instructor in order to facilitate maximum benefit from this training.

= Space is Limited to 20 Participants/session — Half Day Virtual

= This workshop is designed to introduce the learner to the
implementation of Technology Integrated Manufacturing that
creates and uses data in real time to address the needs of the
factory, supplier, and customer. Smart Manufacturing is an
advancement of traditional manufacturing automation.

External Release— Do No Distribute josh.cramer@ncdmm.org @cramer_sTEm AmericaMakes.us 24
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Virtual Instructor Led Training

Smart Manufacturing Facilities Course Learning Objectives:

Define Smart Manufacturing

» |dentify Business Drivers and Technology Resources

= Discuss and Judge Strategies for Moving to Smart Manufacturing
= Recognize Legal Limitations and Cybersecurity

= Reference Use Cases for Problem-Solving

= |dentify Psychological Impacts of Implementation

» Discuss Cultural Best Practices for Adoption of Smart Manufacturing

External Release— Do No Distribute josh.cramer@ncdmm.org @cramer_sTEm AmericaMakes.us 25
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Next Steps

=  America Makes survey completion by interested parties

= Individual meetings with each industry member and their school district(s)

=  America Makes to host in person or virtual trainings for programs being deployed
= Partnership Agreements will be executed for participating school districts

Welcome to AMNation!

Josh Cramer Mateja Fiorille

Education and Workforce Education and Workforce
Development Director Development Project Engineer
josh.cramer@ncdmm.org mateja.fiorille@ncdmm.org
724-747-9245 917-742-4845
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What questions do you have?

Discussion

External Release— Do No Distribute josh.cramer@ncdmm.org @cramer_sTEm AmericaMakes.us 27
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Thank you!

Josh Cramer Courtney Puhl Mateja Fiorille

Education and Workforce Education and Workforce Education and Workforce
Development Director Development Project Engineer Development Project Engineer
josh.cramer@ncdmm.org courtney.puhl@ncdmm.or mateja.fiorille@ncdmm.org
124-747-9245 330-519-4435 917-742-4845
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