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Mission
SEAMTN willestablish the greater Tennessee Valley as the US hub for machine tool research, development, and training. 

Approach
SEAMTN will form a collaborative defense manufacturing network to:
Á specify current machine tool challenges
Á develop and deploy technologies to address them
Á offer training to create a skilled workforce able to implement new technologies.

Partners
Á 46 government, state, academic, and industry

SEAMTN overview

https://www.relogicresearch.com/
https://www.bertelkamp.com/
https://cns-llc.us/
http://www.customtoolinc.com/
https://www.dapra.com/
https://decaturmold.com/
https://www.dynetics.com/
https://www.eastman.com/Pages/Home.aspx
https://www.fortdefianceind.com/
https://www.gtlcompany.com/
https://locirobotics.com/
https://www.metalpowderworks.com/
https://www.mscdirect.com/
https://www.novustn.com/
https://pstcc.edu/
https://precisionturning.com/
https://www.roanestate.edu/
https://www.rcbi.org/
https://www.tennauto.org/
https://tnecd.com/
https://www.tnmfg.org/
http://www.cis.tennessee.edu/
https://seamtn.utk.edu/members/www.zeiss.com
https://volunteeraerospace.com/
https://en.machinetools.camozzi.com/
http://www.flexial.com/
https://www.microcraft.aero/
https://www.caroneng.com/


Agenda

8:00 am UT Knoxville welcome
Dean Matthew Mench, Tickle College of Engineering
Mr. Jeremy Kirk, Assistant Dean of Diversity, Equity, and Inclusion

8:20 am DMCSP overview

Liz Chimientiand Melanie Stover, OLDCC, SEAMTN Project Managers 

8:30 am Fibers & Composites Manufacturing

5ǊΦ ¦Řŀȅ ±ŀƛŘȅŀΣ ¦¢κhwb[ DƻǾŜǊƴƻǊΩǎ /ƘŀƛǊ ƛƴ !ŘǾŀƴŎŜŘ /ƻƳǇƻǎƛǘŜǎManufacturing

8:40 am ACE overview

Kim Harris, IACMI-The Composites Institute

8:50 am Oak Ridge High School, Program overview 

Dr. Mark Buckner, CCTE/i-School Robotics Innovation Design & Manufacturing,Teacher

9:00 am Coffee break

9:30 am SEAMTN graduate student presentations



Agenda

11:00 amMachine Tool Research Center (MTRC) tour and technical demonstrations

Á Be Global Safety vision-based, AI-enabled safety system

Á Hybrid manufacturing cell

Á Additive friction stir deposition demonstration

Á MSC MillMax

Á ORHS robot

Á Student poster presentations

12:00 pmAdjourn and depart 

https://seamtn.utk.edu/
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2022 SEAMTN SYMPOSIUM

Jeremy C. Kirk

Assistant Dean of Diversity, Equity and Inclusion

Tickle College of Engineering



Journey to Tickle



Culture of Excellence
Å The Culture of Excellence is comprehensive 3-phase plan to implement the 

Diversity Action Plan adopted by the Tickle College of Engineering. This rollout 

consists of initiatives, programs, assessment plans, hiring frameworks, recruiting, 

outreach, research and curriculum.

Å Phase 1- Assessment and Engaging Stakeholders (Goal 1, 2, 5)
Å Ex. Engineering Fundamentals Curriculum

Å Phase 2- Outreach and Retention (Goal 2, 3, 4)
Å Ex. Graduate Engineering Experience

Å Phase 3- Implementation of Plans and Special Projects (Goals 2, 4, 6)
Å Ex. Faculty Hiring Framework



Contact Me

ÅJeremy C. Kirk (he/him)

ÅJkirk14@utk.edu

Åo(865) 974-1897
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Defense Manufacturing 
Community Support Program

May 7, 2022

Liz Chimienti & Melanie Stover
Office of Local Defense Community Cooperation (OLDCC)



Office of Local Defense Community Cooperation 
(OLDCC)

Å Founded in 1961

Å Field activity under Secretary of Defense
Å Arlington, VA and Sacramento, CA offices 
Å The Office of Local Defense Community Cooperation, in coordination with the other Federal Agencies, 

delivers a program of technical and financial assistance to:
Å enable states and communities to plan and carry out civilian responses to workforce, business, and community 

needs arising from Defense actions; 

Å cooperate with their military installations and leverage public and private capabilities to deliver public 
infrastructure and services to enhance the military mission, achieve facility and infrastructure savings as well as 
reduced operating costs; and, 

Å increase military, civilian, and industrial readiness and resiliency, and support military families. 

Å Assist communities across all 50 states and the U.S. territories

www.oldcc.gov



Defense Manufacturing 
Community Support Program 
Å Authorized under Section 846, 2019 National Defense 

Authorization Act (PL 115-232)
Å tǳǊǇƻǎŜ ƛǎ ǘƻ άƳŀƪŜ long-term investments in critical skills, 

facilities, research and development, and small business support 
ƛƴ ƻǊŘŜǊ ǘƻ ǎǘǊŜƴƎǘƘŜƴ ǘƘŜ ƴŀǘƛƻƴŀƭ ǎŜŎǳǊƛǘȅ ƛƴƴƻǾŀǘƛƻƴ ōŀǎŜέ

Å Competitive process
Å Consortia compete for designation as a Defense Manufacturing 

Community (DMC)

Å Designees then invited to apply to OLDCC for funding

Å FY 2020 and 2021 total funding: $50M 

Å FY 2022 funding: $30M



Designated Defense Manufacturing Communities

Texas Defense 
Aerospace 
Manufacturing 
Community

National Defense 
Prototyping 
Center

Southeastern 
Advanced 
Machine Tools 
Network

Maritime 
Industrial Base 
Ecosystem 

North Carolina 
Defense 
Manufacturing 
Community

Utah  Defense 
Manufacturing 
Community

Ohio Defense 
Manufacturing 
Community

Connecticut 
Digital Model 
Initiative 

AIM Higher 
Consortium

California 
Advanced 
Defense 
Ecosystem 
and National 
Consortia 
Effort 
(CADENCE)

Alabama Defense 
Manufacturing 
Community

Red: FY 2021
Blue: FY 2020



DMCSP Performance Metrics

- 11 DMCs designated
- Total OLDCC Funds 

obligated: $50M
- Total (state/local) 

matching funds 
committed: $25M

- Additional Funding 
Leveraged (so far): more 
than $83M

- So far: 
Å $21M+ invested in 

workforce 
development

Å $49M+ invested in 
direct business 
assistance

- 390+ partners
- Partnership with 11 

Manufacturing Institutes

Business Assistance:
- 48 Case Studies
- 136 Toolkit/Playbook/Roadmap
- 387 Webinars/Workshops
- 137 Marketing & 

Communications Tools
- 1,520+ businesses assisted

Workforce Development:
- 67 Case Studies
- 63 Toolkit/Playbook/Roadmap
- 420 Webinars/Workshops
- 573 Marketing & 

Communications Tools
- 10 new pathway programs 

created
- 38 internship or apprenticeship 

programs adopted by businesses
- 32K+ individuals trained

Business Assistance:
- 403 businesses with 

increased cybersecurity 
maturity levels

- 17 new defense 
technologies/products 
developed

- 29 existing defense 
technologies/products 
improved

- 1,035 new SMMs assisted to 
enter the defense sector

- 116 days reduction in 
procurement process

- $507,500 procurement cost 
reduction

Workforce Development:
- 475 defense manufacturing 

jobs created
- 1,540 defense 

manufacturing jobs saved

INPUT OUTPUT OUTCOME
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Fibers & Composites Manufacturing Facility
(FCMF)

Uday Vaidya, PhD
UT-hwb[ DƻǾŜǊƴƻǊΩǎ /ƘŀƛǊ ƛƴ !ŘǾŀƴŎŜŘ /ƻƳǇƻǎƛǘŜǎ aŀƴǳŦŀŎǘǳǊƛƴƎ

Chief Technology Officer, IACMI-The Composites Institute
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East Tennessee Ecosystem

UNIVERSITY OF TENNESSEE COMPOSITES

- Fibers & Composites Manufacturing (FCMF)

- Machine Tools Research Center (MTRC)

- Inst. for Advanced Matls & Mfing  (IAAM)

- Center for Renewable Carbon (CRC)

CARBON FIBER TECHNOLOGY FACILITY

- Low cost textile & lignin precursor 

- 25 ton per year carbon fiber production

- Custom sizing and characterization

CARBON FIBER GROUP

- Carbon fiber science

- Custom melt spinning 

- Activated carbon R&D

- Carbon precursors 

MANUFACTURING DEMONSTRATION FACILITY

- Intermediate to large scale composite Hybrids

- Additive ïComposites | Extreme environment | 

Sustainable materials & manufacturing

BASIC SCIENCE ï> LAB SCALE ï> INTERMEDIATE SCALE ïPROTOTYPING ï

MANUFACTURED PRODUCTS ïSERVICE and END OF LIFE 



IACMI ðThe Composites Institute

IACMI Serves the Composites Supply Chain

Indiana Manufacturing 
Institute

Carbon Fiber Spin line Laboratory
at the University of Kentucky

Composites Laboratory at UDRI

Carbon Fiber Technology Facility at ORNL

Laboratory for Systems Integrity and
Reliability at Vanderbilt University (LASIR)

Scale-Up Research Facility (SURF)

Composite Materials and Structures
Center at Michigan State University

Manufacturing Demonstration Facility

M
o

d
e
lin

g
 &

 
si

m
u

la
tio

n

E
st

a
b

lis
h

in
g

 
b

u
si

n
e

ss
 v

ia
b

ili
ty Fibers and Composites Manufacturing Facility 

at the University of Tennessee, Knoxville
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Composites Manufacturing and Education 
Technology Facility (CoMET) at NREL
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Regional partner

State partner

State with IACMI 
members

Composites Recycling Technology Center Utah Advanced Materials and Manufacturing Initiative Composites Prototyping Center

130 members representing

31 states  

Confidential: Do not Distribute

Colorado School of Mines



IACMI: Since founding (2015 to present)

World class capabilities for composites manufacturing and testing 
established

Confidential: Do not Distribute
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Manufacturing Demonstration Facility @ ORNL ðIACMI ðUT

BAAM &

Additive Manufacturing

Machine Tools

Circular

Economy

Advanced Composites

& Biocomposites

Hybrid Manufacturing

Metrology



500 ton fast acting press

Pultrusion line at CFTF

Roboshot 330 Milacron

Injection Molding 

D-LFT plasticator

RocTool induction heating
Multi -materials SMC

Pre -pregging

Examples of IACMI -UT enabled Strategic Assets (TN)  

High temp conveying

oven



!ŘǾŀƴŎŜŘ ƳŀƴǳŦŀŎǘǳǊƛƴƎ ŀǎǎŜǘǎΧŎƻƴǘŘΦ

Automated

tape placement

Natural fiber 

spinning line

Robotic 

machining

center

SMC cutter

Heinsman & Schmitz



An Integrated Approach to Advanced Composites Development

Prepregstamping  

Injection over-molding

HP RTM  

Additive 3D printing

Tape layup

Filament winding / Braiding

Multi-material joining

Recycling



Innovation South@ UT Research Park, Cherokee Farms
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Compression molding,

Overmolding, stamping

Inclined wire wet laid

non-woven mats

Braiding &

Winding

Sheet molding

compound

Additive manufacturing

Continuous sheets / roll forming

Twin screw extrusion

Injection molding

Pellet production

Low velocity impactor

Multi-material joining

Machine tools

& Robotics

Shredding/recycling

Autoclave

Laser cutting/

Preforming

Hot-melt tape impregnation

Molds/

Tools

NDE/

Testing

Automated tape placement

Innovation South@ UT Research Park, Cherokee Farms



Typical Reinforcement Forms

Longitudinal 0o 

direction

-45o direction
Chopped strand 

mat

Transverse 90o 

direction

+45o 

direction

3D

stitched
3D stitched

woven

Discontinuous

aligned Woven fine tow Woven course

tow

Random

Mat Woven Hybrid

Non-crimped fabric

Tow

Braided

Unidirectional tape and

woven tapes

Spools

Comminghled

http://www.ippnet.com/EN/main/products/FIBREGLASS/4942/1008.html


Machining of 
threaded holes

Inserts assembly Discontinuous
fiber composites

Integral threads
Thin walled structures Pockets and precision holes

Machining of composites ςUnique challenges  



Machining map for composites   

Composites  tools



Thin -walled Shell and Tooling Design

12 inch

0.07 inch (1.8 mm) thin walled shell 

Sharp 
corner

Steps

Flange

Curvature

Thin-walled Shell
Compression moldingCharge from plasticator

Carbon LFT pellets



ACE and ACEnet

Mentor Kaustubh Mungale with

ACE students Anne Gosnell, Alexander Haug

at the VM-3 Machining Center

Mentor Jacob William with Tyler Sundstrom

Training on the programmable router

DoD IBAS team discussing 

extrusion-compression molded part

with composites ACE participants

Week-long extensive interactions between ACE participants and mentors

Concept to Product Development Cycle for number of composite parts 



Helmet case study

Long fiber 
thermoplastics

Composites
Machining

Composites
Cutting tools

Introduction 
to Composites

Introduction to
IACMI -The Composites

Institute

HAAS-VM3
Machining Center + VR

Helmet testing/
modeling

Composites 

education

modules

More content has been 

developed around 

these themes in the 

current reporting 

period. 

These training modules 

are designed for hybrid 

content ðlecture style, 

video assist and some 

virtual reality to 

enhance user 

experience for 

composites & 

composites machining

In progress
ÅComposite processes
ÅResin types
ÅTesting & evaluation



Thanks

For questions, please contact

Uday Vaidya

uvaidya@utk.edu

mailto:uvaidya@utk.edu
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Restoring the Prominence of the U.S. Machine Tool Industry

Kim Harris, Regional Workforce Manager

IACMI-The Composites Institute

May 7, 2022



IACMI-The Composites Institute
Knoxville, Tennessee

ÁEstablished 2015 by the
U.S. Department of Energy

ÁOne of 16 Manufacturing USA Institutes, a
national network for manufacturing
innovation to strengthen the resurgence
of American manufacturing

Á130+ member consortium of industries, 
universities, national laboratories, and federal, 
state, and local government agencies in 39 states

ÁAdvancing U.S. manufacturing through large 
scale public-private collaboration on technology, 
supply chain and workforce development



IACMI: A leader in workforce education & training 

ÁIACMI cultivates best-in-industry workforce development programs that scale up 
and connect regional programs to meet national manufacturing agenda needs

ÁIACMI-led training and education programs include:

ÁLocation-based training 
programs with national 
standards in geographical area 
central to the U.S. Department 
of Defense manufacturing 
supply chain

Á National initiative to rebuild 
U.S. capabilities in the 
machine tool industry, 
including machine tool 
technology development 
and building training a 
skilled workforce

ÁSTEM based entrepreneurship 
and technology program 
focused on engaging students 
with education and career 
pathways in the advanced 
manufacturing sector



A Machine Tool Training Program



ÁNational initiative for machine tool 
technology development and 
advancement

ÁSupported by the Department of 
Defense (DoD) Industrial Base 
Analysis and Sustainment (IBAS) 
Program from the Office of Industrial 
Policy

Partners for Test Bed (2020-2022)

ÁIACMI-The Composites Institute

ÁOak Ridge National Laboratory

ÁThe University of Tennessee

ÁPellissippi State Community College

What is ACE?
ÁUnited States has not been the 
ǿƻǊƭŘΩǎ ƭŜŀŘŜǊ ƛƴ ƳŀŎƘƛƴŜ ǘƻƻƭ 
capacity since 1982

Á27% of the manufacturing 
workforce to retire in 10 years

ÁOnly 3 in 10 parents say they 
would guide children toward a 
career in manufacturing

ÁThere are currently 12.5 million 
U.S. manufacturing jobs in high 
demand. By 2030, 2.1 million jobs 
may go unfilled

Why ACE?

Revitalizing
U.S.

Manufacturing 



ά!/9 ƛǎ ƛƴǘŜƴŘŜŘ ǘƻ ƘŜƭǇ ǘƘŜ 
United States recover the 
technical and manufacturing 
leadership position and 
enable our ability to design 
and make the machine tools 
required to produce so many 
of the products that are used 
ƛƴ ƳƻŘŜǊƴ ǎƻŎƛŜǘȅΦέ

Adele Ratcliff,
DoD IBAS program director

!ƳŜǊƛŎŀΩǎ /ǳǘǘƛƴƎ 9ŘƎŜ ό!/9ύ

Machine Tools are Vital to a Robust U.S. Innovation Pipeline

ÁNational initiative to rebuild U.S. capabilities in the machine tools 
industry, including machine tool technology development and 
building training a skilled workforce

ÁHands-on training uses combination of online courses and 
innovative in-person training

ÁCombines scientific expertise of Oak Ridge
National Laboratory with the workforce
development leadership of IACMI

ÁACE CNC Machining Training Program developed
by Dr. Tony Schmitz, University of Tennessee 



ά5ŜǾŜƭƻǇΣ ¢ǊŀƛƴΣ /ƻƴƴŜŎǘέ member 
organizations (companies, 
universities, community colleges, 
state and federal institutions) to 
address machine tool vulnerabilities 
that impact US defense 
manufacturing, national security, and 
economic prosperity
Nine research projects awarded
Tech Demonstration Sites at:
ÁUTK Machine Tool Research Center
ÁORNL MDF
ÁLociRobotics

Conducts research to: 
Á Increase efficiency of existing machine tools
ÁDevelop skills & training for next generation

machine tools
ÁEstablish tools to rapidly train the next generation of 

machine tool designers and operators

Create, nurture and expand national 
network of universities, community 
colleges and others to: 
ÁDevelop and deliver advanced 

machine tool training
Á Inspire and support advanced 

machine tool research

National Network
of ACE Training Centers

New ACE Hubs
2022

National Test Bed
Knoxville

Machine Tool 
Research Center



ÁLeverages online and in-personexperience at no cost

PART 1 (Online):  Asynchronous program for CNC 
machining simulation ςsimilar in function to a flight 
simulator but contained on your laptop. Online content 
includes:
ÁVideo modules explain the use of CAM software
ÁVideo modules explain the augmented capabilities
ÁVideo modules provide background information on tap 

testing, machining vibrations, and chatter
ÁAssignments for example parts: participants generate 

tool paths for each part using the augmented CAM 
experience

PART 2 (In-person): Intensive, hands-on course to 
transition designs from the virtual simulation to real-
life CNC machining.
Primary steps include:
ÁUpload the CAM program to machine tool controller
ÁGain familiarity with controller
ÁPart stock set up on machine table
ÁIdentify coordinate system on part stock
ÁMachine part using selected tooling
ÁAssess the machining performance for each part

Novel Training Approach



Achieving Results
ÁACE training has received high marks since it launched December 2020

Time Period: Dec. 7, 2020 ςApril 19, 2022



Á Spring/Summer 2022
Á 7 Bootcamps w 70 trainees
Á Knoxville

ACE CNC Machining Training for composites, metals

June 6-10 (+10 trainers)

June 20- 24 (+10 trainers)

July 25-29 (+10 trainers)
Advanced Composites
CNC Machining Training

Train-the-Trainer Sessions

Á July 18-19
Á July 21-22

March 14-18 (High School)

May 23-27 (Adults)

June 13-17
(High School, Project Grad)

July 11- 15
(High School, Project Grad)

Metals

Composites



An Engaging Conversation about ACE

¢ǳƴŜ ƛƴ [ƛǾŜΣ ƻǊΧ

tŀǎǘ ŜǾŜƴǘǎ ŀǾŀƛƭŀōƭŜ ƻƴ L!/aLΩǎ ¸ƻǳ¢ǳōŜ /ƘŀƴƴŜƭ

ÁWƻƛƴ ǳǎ άƭƛǾŜέ aŀȅ нп Ϫт ǇƳ



Thank You! 
Kim Harris

Kharris@IACMI.org
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i-School

An Innovat ion Learn ing Ecosystem
b y  D r .  M a r k  B u c k n e r

empowering the Innovat ORSof tomorrow today!

innovation, individualized, inclusion, interpersonal, integrative-

thinking, interdisciplinary, always improving and internal 

motivation



i-School

Space Time

Modes of 
Learning

Partnerships

Reimagineê


