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Welcome, Housekeeping and
Agenda for the Day

Edit Barbantan & Duncan Wood
10:00-10:05



Admin

Welcome!

Arhere areNOfire alarm test planned ®

AEvacuation assembly posare located e | Cles
outside the NEC atrium entrance 1 and EO %— ¥
2

Aroiletslocated by Hall 8 and all around J@
the public area at the NEC |
ASmoking ipermitted outside NEC
premises &

Ahotos arepermitted from personal
devicesN® video and audio recording. S . sy e i pnc ot e oo n ol -
A.unch will be provided in theTCT 3Sixty . — folke Wie e eftoni,

VIP Lounge in Hall 8from 12.30-13.30

If entering from the Atrium entrance, follow the pink lines
to the right, and find the Concourse suites 22 and 23
for the project TAMPA meeting on your left.




National Armaments Director Group  ams and objeciives

Aim: The aim of the event is to present lessons learnt from Spirals 3 A and B.

Objectives:

1. Understand what progress has been made on the Executive Group (EG) priorities since March.
2. Understand the lessons learnt from Spiral 2, 3 A and 3 B.

3. Understand interoperability and equivalency challenges.




National Armaments Director Group

Agenda for adverts

Day 11 02/06/2026
09:30 Arrival T Tea & Coffee
10:00 Welcome & Agenda

10:05 Additive Manufacturing (AM) in Defence; update to include Accelerating the
Adoption of Additive Manufacturing (ATAAM) Programme, Project TAMPA and
Executive Group Priorities and Key Performance Indicators

10:25 NP Aerospace final PJ TAMPA Spiral 2 Lessons from Experience update,
with Q&A

10:50 Update on MOD AM Use Case Repository

11:00
Plastometrex

B a b c o deksdrns onSnaterial @quivaBency analysis provided by

11:10 Qualification overview by America Makes
11:30 Lunch break (2 hours)

13:30 PJ TAMPA Spiral 3 A update from NP Aerospace and Thales, followed by a
joint Q&A session

14: 20 ASTMOs
14: 35 RBSL6s wider
14:50 Wrap up of Day 1

15:00 Close

|l aunch of the AM Part

AM wor k

Certification Guidance

Day 2 i 03/06/2026
10:30to 12:20 i Lessons from Experience sessions
10:30 Introduction to the challenge by the UK MOD and US DOW

10:40 UK Project TAMPA Spiral 3 B update from Babcock and RBSL, followed by a
joint Q&A session

11:30 US Allied Additive Manufacturing Interoperability (AAMI) Project update from
Eaton and Lockheed Martin, followed by a joint Q&A session

12:20 to 13:05 Panel : From Collaboration to Capability - the UKT US Path to

Interoperable Defence Support
A With Babcock, RBSL, Lockheed Martin, Eaton, US DOW + MOD as panel chair.

A Opening remarks will be provided by the panel chair, with introductions from panel
members, followed by a questions and answers session.

Document
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Additive Manufacturing (AM) in Defence: Project
TAMPA Executive Group Update, Accelerating the
Adoption of Advanced Manufacturing (ATAAM)
Programme & Project TAMPA Update

Ross Trepleton, Charlotte Robinson &

Wg Cdr Jon McMahon
10:05-10:25



# Priority

% Complete

Executive Group Priorities 2026

Tasks

Owner

1 Complete Spiral 3 & — 1. Complete Spiral 3a and 3b with lessons shared. Partially complete. Lessons shared today & 1. Spiral 3 suppliers
Kick Off Spiral 4 = tomorrow. 2. DefSp Innovation & Deca
N 2. Commission Spiral 4 feasibility study. Complete. 3. DefSp Innovation & Deca
3. Commission Spiral 4 i route to market proof of concept.
2 Develop Defence AM 1. Finalise and issue the template Technical Data Pack. In progress 1. TDP Sub-WG
Digital Thread = 2. Showcase Phase 1 Defence DT Testbed. Complete 2. Testbed Sub-WG
— 3. Commission testbed Phase 2. In progress 3. Testbed Sub-WG (Deca,
\ 4. Issue initial AM cyber security guidance. In progress SDA)
- 5. Complete Rapid-e on MODNET study. Complete 4.  Cyber Sub-WG (DSTL)
5. Rapid-e Sub-WG
3 Develop AM 1. Publish Certification Guidance Document v1 as open-source document hosted by ASTM. Launched 1 & 2. Certification WG
Certification Guidance - today, 2 Jun 26.
— 2. Publish Military Additive Manufacturing - Production Organisation Exposition. To include:
\ | a. Platform agnostic decisions flows for AM certification including responsible individuals.
4 b. A testand inspection template signposting to relevant standards.
4 Improve understanding = 1. Update & refresh the UK AM Supplier Database. 1. MTC
of UK AM Supply Chain = 2. Complete annual analysis of the UK AM Supplier Database. 2. MTC
and broader 3. Conduct UK AM Supply Chain vulnerability assessment. In progress. V1 dashboard created. 3. DefSp Innovation via GSCIP
ecosystem 4. Handover MOD-Industry-Catapult materials circularity WG. Discussed at ATI AM COP. 4. DefSp Innovation/ MTC
5 Maintain & build the 1. Deliver Annual Review 26. 1. DefSp Innovation
AM Defence 2. Deliver 3x F2F WGs, vary locations around the UK & organisations. 2. DefSp Innovation
community; = 3. Complete Benefits Phase 2 task. Complete. To feed strategy update. 3. DefSp Innovation
developing our = 4. Develop a central repository for AM Use Cases. In progress. Home page built, migration of use 4. DefSp Innovation/ MTC
relationships & — cases ongoing. 5. DefSp Innovation/ MTC
communications 5. Develop series of supply chain benefits storyboards, including Mastiff Cradle Millbrook testing 6. MTC
Comms. 7.IM& SC WG
6. Develop AM technical guidance booklet. 8.Exec Group
7. Develop a guidance note for accepting, codifying and onboarding parts into Defence Inventory.
8. Increase engagement with Dstl and the academic community. Academic lead embedded into EG.

The EG priorities do not cover all WG deliverables and highlight only a few for priority tracking




Key Performance Indicators (KPIs): Progress updates

KP
160
140
120
100
80

o O O

Company MOD engagement

engagement (no. (no. unique
unique UK & attendees)
international)

m Baseline (Mar '25)

Met baseline
target (Mar 0627)

2

C

NA-Materiel
engagement (no.
unique attendees)

Sep-25

m May-26

ommuni ty

Engagement ( Ma

60
“ 1
2 Il
— Nm = 00 = B - W m B "=l

SDA engagement DSTL engagement Academic Number of unique
(no. unique (no. unique engagement (no. companies
attendees) attendees) unique universities)engaged in TAMPA

m Baseline Target (Mar '27)

m Stretch Target (Mar '27)

Spiral projects

(prime or
subcontract)

)

*Please note,
data not
updated since

Sept 062




Key Performance Indicators (KPIs): Progress updates

KPI6: Awar eness, Education & Skills wit
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Project TAMPA Spiral 4
Jon McMahon



| (% National Armaments Director Group TAMPA SPIRAL 4 Opti

CommX Developed Options

A Option 17 Self-Managed: an Open Framework Agreement under the Procurement Act 2023 (PA2023),
structured by lots, with vendor-neutral primes permitted to operate a sub-contractor pool.

A Option 2ai Semi-Integrator (Third-Party Coordinated): a single-supplier framework awarded to a vendor-
neutral integrator that coordinates a sub-tier supplier pool but does not itself manufacture.

A Option 2b i Full-Integrator (Third-Party Delivered): a single-supplier framework awarded to a supplier with
end-to-end AM capability and global manufacturing footprint, which delivers parts itself with full
performance risk transferred.

A Hybrid (Option 2a + 2b): a two-lot framework combining a semi-integrator lot for steady-state, cost-
optimised demand with a full-integrator lot for urgent, global, or risk-transferred demand.

A Selected option for further development 1 Hybrid 1/2a Self managed with a semi -integrator



Spiral 4 Down-select

Decision T to deliver a proof of concept using
a 1/2a (Self Managed/Semi-integrator) hybrid.

#o

Land - BDAR

Maritime - Long lead time

Air - Non-safety Critical

Managed

Services ' .

o) i I
front door) |ndUStria| babcoc

Base

Land Urgent

. Con,
Obsolete. 9y _ BROOKSBANI{
n24 | Semi VALVES
Integratore.g.
Unipart, QinetiQ @!051”5

Companies shown are representative and do not
reflect any pre-selection for the proof of concept.

Avn - Safety-critical
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Accelerating the Adoption of Advanced

Manufacturing
Jon McMahon



There are three unmanaged risks relating to AM that fall to the 2* champion for ownership

Defenceds AdvM Pg Ri sks

A A FLC designed and produced part fails in service causing damage/ injury
A That the proliferation of Chinese produced AM machines builds an unmanageable cyber risk

A The incoherent, unintegrated and unsustainable adoption of AM across Defence does not
deliver next generation support across a capabilities lifecycle

Additional risks identified against Spiral 4/AdvM Pgm Delivery

A Vendor bias by the integrator/semintegrator fails to ensure diversity and dispersal of the
supply chain

A Inability to fully resource delivery of the programme outputs and outcomes results in the
failure to adopt advanced and digital engineering practices



Year 1 Statements of Work

Statement of Work 1 - ATAAM Concept Development. Development of an Additive Manufacturing (AM) Joint Capability Concept
(JCC) and a Concept of Employment (CONEMP) for RAPID-e aligned MOD's strategic AM objectives.

Statement of Work 2 1 Advanced Manufacturing Policy.  Outlines the policy and process improvements needed to accelerate AM
adoption in Defence acquisition and service phases to realize AM benefits. Two-phases are policy review for AM adoption and a pipe-
cleaning exercise to enhance commercial order processes across the CADMID cycle.

Statement of Work 3 1 Capability Audit. A Capability Audit for AM aimed at assessing current and planned capabilities within the
MOD aligned to the JCC. Assess AM capabilities, identifying Defence Lines of Development (DLOD) gaps, and securing pan-
Defence stakeholder agreement and generate ROM costings to inform a Strategic Planning Cycle(SPC) 28 business case to close
identified gaps.

Statement of Work 4 1 Training Needs Analysis. Conduct a comprehensive Training Needs Analysis (TNA) for AM within the
MOD, to establish a formal and sustainable training pathway. Full TNA including a review of existing AM training, mapping to roles,
and identifying gaps and risks aligned with MOD policies and health and safety requirements. Deliver training model proposals and
assurance recommendations aligned with MOD policy, regulatory and statutory requirements.

Statement of Work 5 - Programme Plan and Governance. Described the ATAAM Pgm plan and governance framework required
to manage and deliver the project effectively addressing resource, governance and risk. Phase 1 focuses on detailed Pgm planning,
resource validation, and artefact creation; Phase 2 establishes a governance regime aligned with best practices and manageable by
the Pgm team.



Posts transferred in from

IRE Team

Industry

AdvM Pg Teamg Minimum Viable Product and Growth Reqt

AdvM Pg Mgr
(B1/ OF) 50%

50% of
DH IRE

__~ Covered by SO1

Innov until end of

WES until Sep 26

¢ recruiting

Acronyms
DevCom i Development Command

D IPR i Defence Intellectual Property Rights
DJS i Director Joint Support

DSCCP i Defence Supply Chain Capability
Programme

DLOD i Defence Lines of Development
FTRS1 Full-time Reserve Service

HVMC i High Value Manufacturing Catapult
IRE T Innovation, Research and
Experimentation

PAC i Palicy, Assurance and Compliance

DJS Directorate . . o
- AdvM Dep Pg TAMPA (Apr 27) E)((:CABII_IEnlceSupply Chain and Logistics
Growth Mgr - -=-== | Yr 3 Fast Strear SO’ Staff Officer
————— CS (From Sep 26 WFSi Work Force Substitut
- Temp (BZ /OF4) STO) f i Work Force Substitutes
I
| ; o | I Pending
AdvM Senior rei?jlttrlg:r?ttlgﬁfbgl:t AdvM Pj Mgr AdvM Eng recruitmentcg
go :
PM (C1) prevents fill Ind Secondee Mgr WFS until Sep 26
VYISTY FTRS (OF2/3)
AdvM PM 2 Covered by Innovation “I dVS J dgr i
(C3 1) C2; may transfer post. L ELLILEE US ArmybevCom
| Loan (From Oct 2
STC
AdvM Sp M Post identified but )
2 ) recruitment embargo
(EO) prevents fill
Supported b Finance Commercial D IPR DLOD ownerg| HVMC Alliance|| UK SCALE
PP y
HR Comms PAC/DSCCH Commands Agencies/EOs UK DI




National Armaments Director Group

NP Aerospace final PJ TAMPA Spiral 2
Lessons from Experience update, with

Q& A
Wilf Paduano

10:25-10:50
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NP AROSPACEIRALZ KNOWLEDGEBHARE

Cougar Platform XC Differential Cradle

P
\NP } Aerospace



TASKINTRODUCTION
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THEAPPLICATION COUGARXC

A Cougar heavy armored vehicles now feature sta
of the art high mobility suspension systems, ride
height control, upgraded driveline

A 4 Wheel or 6 wheel troop and equipment carryi
vehicle upgraded to meet an Urgent Capability
Requirement

A Max laden mass up to 29 Ton (Mastiff/Wolfhoun:
triple axle), 20 Ton (Ridgback dual axle)

A Max speed of 35 MPH on any terrain, 350 mm
step climb and up to 60% gradient capability

P
\N P ) Aerospace



THEAPPLICATION COUGARXC [FFERENTIAND3JSPENSIONARRIER

Design constraint that the original differenti Current design is a handed fabricated part
wishbones and chassis mounting remain. with multiple bending, jigging and welding
operations

Differential should also be removable from
the cradle Typical lead time 12 16 Weeks

—

\N P ) Aerospace



COMPONENTREDESIGRNDDEVELOPMENT

A Redesigned component now only requires one
NSN number as opposed to four

A Component was designed with both casting and
additive in mind

A CAD mass ~96 kg maintaining overall system mass

Developed Concept
Assembly

Developed Concept

—
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HRSTCOMPONENPRINT

[ First cradle print was broken into stages over 8 2veek period adapting parameters as the build progress}d

\N P ) Aerospace



HRSTCRADLE OUTCOMES

A Very positive proof that a part can be made !

A Material is similar to other generic steels in terms of machining f¢
and speed requirement suggesting heat treatment parameters ai
goodc concern that the part would be extremely hard '

A No indication of skin effect on heat treatment and material gener ___
is consistent throughout '

A Mating surfaces can have very good surface finish and tolerance

A Expectation that with design updates for cradle 3 and 4 machinir
should take ~2 working week with potential to reduce further

A A lot of time was lost in initial jigging and setup
A Time also lost due to insufficient material stock allowances
A Updated CAM has also simplified and reduces features

A From birth to final part prediction:
A ~1 week to print
A ~4 days to heat treat
A ~2 week to machine

—

\N P ) Aerospace



HRSTATTEMPTOUTCOMES

Defect seen in this area. This was due to tha
path planning.

Areas where material has sagged as part iS ¢ i
rotated on machine. This has caused some
flre8SNR G2 y2i4 | RKS

Difficulties encountered in this area due to the
steepness of the overhang. A geometry change
will be made to improve print stability adding
roughly 1kg of material.

P
\N P ) Aerospace



SCONDATTEMPTMPROVEMENTS

Material support defects

Cradle 1 Material not always
supported leading to messy welds
and sagging material

CradleZ; More support added and
much cleaner weld beads. Defect o
top layer not seen

Cradle

b



SFECONDATTEMPTMPROVEMENTS

Build pause layer adhesion

Cradle I¢ Clear layers where print
has started and stopped. Cause fo
concern with regards to adhesion

Cradle Z; Continuous print with
less heat cycles. Layers are not
obvious or shown at all

P
\N P ) Aerospace



HRSTORADLE MACHINING

A Insufficient material stock was left on the blank prior to
machining

A The main root cause of this is the initial blank design and
understanding of the depth the of the weld beads

A Material shrinkage was more of a concern than warpage,
but both of these have contributed to the issues shown
opposite

P
\N P ) Aerospace



HRSTORADLESOUTCOMES

At 2NRPaAAGREE 61 a y2GSR ¢ #ay OK
tomography samples

A This porosity is not random and follows the patterns of
the weld beads and can be as far at 80 mm deep in the

part
Pattern aligns
with the print
path and weld
Pores at beads
bottom of

———

threaded hole

—
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POROSITYRIALS

A Test prints were produced to
find solutions to the block to
block porosity defects seen in
Cradle 1

A Alternative path planning and
changes to the overlap
percentages were investigated

£

M Ey7/

A Block to block overlap ‘;
percentage increase was founc|
to solve the issue completely

—

\N P ) Aerospace



MATERIABTOCKLLOWANCESNDGEOMETRY

A Using scan data from Cradle
1, minimum material stock
limits were set

A Using learnings from Cradle
1, the geometry was
simplified to speed up the
machining process

—

\N P } Aerospace



HNALBUILDS N
A Cradles 3 and 4 built to identical specification L ) #}

A Significantly cleaner lay of weld bead due to the path planning e "

and overlap percentage changes following Cradles 1 and 2

A No section interface porosity issues

Aerospace



THIRDORADLE OQUTCOMES

A Porosity issue solved with changes to overlap percentages.

A Sufficient excess material to meet required geometry once
machined.

A Less machining time due to the learnings from the first attempts &
modifications to the geometry. From 4 weeks to ~2 weeks.

A Trial fitment g
successfully

P
\N P ) Aerospace



FUTURBNORK

A Fatigue testing
A Wall samples were printed with each build. These include standard
samples and samples that were allowed to fully cool mid print

Wall Sample  [—

A Vehicle trials
A A full off road vehicle trial will be completed with suitable data
logging. This will be a typical BFM profile to mimic operations

P
\N P ) Aerospace
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Questions?
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Update on MOD AM Use Case

Repository
Maddy Jones

10:50-11:00



MOD AM Use Case Repository

MOD AM Use Case Reposi

Jones, Madeline (UKStratCom-DefSp-IRE-Pfo-Analyst)
Innovation Team Portfolio Analyst

"

Welcome to the MOD's AM use case repository landing page.

Managed by the Innovation, Research & Experimentation (IRE) team in NA-L&S, this landing page signposts
to key links to enable additive manufacturing awareness-raising and learning across Defence.

Industry AM use cases

Live later in 2026

| % National Armaments Director Group Official




MOD AM Use Case Repository

Submit an MOD Additive Manufacturing (AM) Use
Case

Hi Jones, Madeline (UKStratCom-DefSp-IRE-Pfo-Analyst), when you submit this form, the owner will see
your name and email address Madeline.Jones118@mod.gov.uk

@ Use Case Title *

A unique name to identify the AM use case.

Enter value here

Share your use case
A @ Image

CEITMACEY. OWoTEETS

+ Add an image

Submit MOD use cases here

@ Security Classification *

The security classification of the use case. Only Official use cases can be shared with the Defence AM
Use Case Repository stored on MTC's website.

& Owner(s) *

The individual who is responsible for this use case and empowered to make decisions about its
security.

| % National Armaments Director Group Official



MOD AM Use Case Repository

Microsoft Lists pel g B
EW LR (B Editingridview < Undo & Share G Copy link Export v Forms &) Workflows E Integrate v
My lists .
AM Use Case Repository ¢ Y* = [F® 1.MODAMRepository | 2.Sectors B 3.Project TAMPAparts ©  4.0Onepagers » +

Title Title Title Title Title Title
Brake Stop Warrior Buffer cylinder of 4.5" Gun Catch Rear Door Assembly LH Convoy Flag Mounted Bracket Eye shaft MH35 (towing eye) Gear Selector
Domain Domain Domain Domain Domain Domain
Land Sea Land Land Land Land
Security Classification Security Classification Security Classification Security Classification Security Classification Security Classification
Official Official Official Official Official Official
Use Case Quality Use Case Quality Use Case Quality Use Case Quality Use Case Quality Use Case Quality
Target audiences Target audiences Target audiences Target audiences Target audiences Target audiences
MOD SLT,FLCs / EOs FLCs / EOs,MOD SLT MOD SLT MOD SLT,FLCs / EOs FLCs / EOs DE&S,MOD SLT

| % National Armaments Director Group Official



AM One-Pagers: Template

& [Case Study Title]

I
Ministr ’ - * progress
| of Defeynce [ID] [FLC] [AM Tech Type] - [Company] frn happens
l Summary l Quality & Efficiency
Summary Text [Key Improvements]:
-
. (2]
. (3]
| cost saving [Additional AM Benefit] | supply Chain
[Benefit] [Key Improvements]:
X1 % £[X -
a Ixi Description Description
Cost Reduction Total Savings
Cost Breakdown:
+ [Saving area 1]: [Amount/Perc] Impact Metrics: Key Impact:
« [Saving area 2]: [Amount/Perc] « [Metric]: [[mprovement]
Key Points:
Scale of Implementation: Key Success Factors:
[Scale/Volume Details] [Critical success elements]

[IMAGE]

[Official - Commercial in Confidence]

| % National Armaments Director Group Official




Enterprise Map: UK AM Use Case Repository

SharePoint landing page

Key:
MOD users input via MOD AM
MODNet-hosted Stores up to Process
usgﬂgges MS Form M 0OS use
(TBC ATAAM Repository cases.

Programme product)

(MODNet)

MS Form includes checkbox
for users to decide if their

use-case can be shared ..
publicly. Monthly submission Up to OFFICIAL

of new MOD use (and with consent

cases to MTC expressed via MS Form). Product

Catapult
use cases

UK AM Use
Case

Repository

(MTC website)

External users input
via MTC-hosted
MS Form

Industry
use cases

ATI

UK AM Use Case Repository
contains link to ATI repository
Modelled on for additional Aerospace use
cases.

Academic
use cases

In draft

| % National Armaments Director Group Official
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Babcockos Spiral
equivalency analysis provided

by Plastometrex
Henry Begg

11:00-11:10

3
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Spiral 3 learnings

Summary of material
assessment using PIP

National Armaments Director Group
2" June 2026
Dr Henry Beggr Application Engineering Manager

a Plastometrex



Motivation

ﬁ” A

Q) ¥'a v

Current practice for qualification Current practice could carry the

in AM is expensive and slow. hiddenrisks vj cv" ct gp XVv " uwt hce

Explore whether PIP (a form of mechanical testing) could be a viable alternative

to traditional tensile testing for LPBF 316 builds as part of a project led by
Babcock.




Introducing PIP

The principle of Profilometry -based Indentation Plastometry (PIP) has four key steps:

v/

Indent sample

A small indent is
created on the

ocvgtkcnXu"

using the PLX
Benchtop.

r, "
-I-

L J
Measure shape

The indent is
scanned by an

u wt mmtegeated

profilometer, which
captures the shape
of the material
deformation.

Analyse data

The software runs a
simulation, adjusting
the material
properties until the
simulated indent
matches the real
one.

Stress-strain
curves

Once matched, the
user is presented

with a stress-strain
curve,.

Time and cost savings

[PX Plastometrex

Data resolution



Tensile-PIP
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TAMPA Spiral 3

Phase 1

IQ/OQ builds from three suppliers T density cube
tokens tested from eight corners of the build plate and
compared with vertical and horizontal tensile tests from
similar locations.

PLASTOMETREX

Phase 2

PQ builds from three suppliers T ends of vertical
cylinders cut off and PIP tested; cylinders machined
into dog-bones and pulled.




Phase 1 Results

Aggregated PIP-Tensile Comparison (1Q/0OQ)

Nominal Stress,

MPa

?-I-

.

B agggregate tensile YS
W aggregate PIP YS

M aggregate tensile UTS
W aggregate PIP UTS

Minimal differences were observed between the different
suppliers and build plate location.

Therefore, all results were aggregated and PIP and tensile
outcomes were compared.

Generally saw good agreement between the two
techniques across both YS and UTS.

JOQYGXGTe¢




Phase 1 Results

PIP-Tensile Comparison (IQ/0OQ)

However, if we split things out into 700
©
A horizontal and vertical tensile bars, and o 650
| = 600
A XZ and XY indent planes 5
: . v 550
we see some differences due to anisotropy. L
& 500
‘© 450 +
PIP creates strain in all directions during indentation and provides = 400 —%—
c"yfktgevkgp"cxgtci gf—hlénéamisotrmpinugO'gKv ec*f gvg'e@p
directions, but the inferred response has contributions from X, Y =z 350
and Z directions. 300 °

g
?

M Vertical Tensile YS
If average PIP is compared with average of vertical and horizontal,

B XZ PIP YS
AVERAGE YS AGREEMENT = 4% B Vertical Tensile UTS
AVERAGE UTS AGREEMENT = 4% W XZ PIP UTS

[ Horizontal Tensile YS
O XY PIP YS

[ Horizontal Tensile UTS
O XY PIP UTS



Phase 1 Results

PIP-Tensile Comparison (IQ/0OQ)

Anisotropy could be a barrier to adoption. 700

[*]
g 650 ® é@
= 600 ==
Worth considering other potential barriers: 2
@ 550 .
& 500
A Standards compliance = 450 +
A (Partially addressed by publication of ASTM E3499-25) é 400 == s %
o !
Z 350 .
A Fatigue and fracture properties 300
A~ (PIP only measures plastic properties) M Vertical Tensile YS [ Horizontal Tensile YS
B XZ PIP YS O XY PIP YS
B Vertical Tensile UTS O Horizontal Tensile UTS
B XZ PIP UTS O XY PIP UTS



Phase 2 Results

Nominal Stress

Aggregated PIP-Tensile Comparison (PQ)

(MPa)

700
650
600
550
500
450
400
350

L

——f

300

B Vertical Tensile YS
MW aggregate PIP YS

M Vertical Tensile UTS
M aggregate PIP UTS

IN
o
o

Tensile-inferred strength (MPa)
]
o

N
o
o

LPBF: PIRTensile Comparison
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Phase 2 Results

LPBF: PIRTensile Comparison

Nickel Alloy 718
ASTM CMDS Study % 4%

1600 -
7
YS UTS S 1400 .
MAPE MAPE = ¢ %% UTS
. < 1200 206 UTS 7 -
(@] 7/
' S % Z - 1% YS
Sta!lnless §teel 316L ) 4%0 Q% & 1000 3% YS o> 6
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T 600 by
% 5%, /7
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400 fop vs 4
VL4

200 400 600 800 1000 1200 1400 1600
PIP-inferred strength (MPa)

Titanium Grade 5 304 204
EOS Delta Qual Study % Ni Alloy 718 (YS) ©Ni Alloy 718 (UTS) X Ti-6Al-4V (YS)
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Future of qualification and
verification in AM

Future qualification in AM is going to change. Likely going to need to
move from an inflexible, testing-heavy model to a more agile
framework.

Likely to encompass a lot of digital tools to make better use of data:
A In situ process monitoring

A Digital twins

A gxktvwecn"swecnkhkecvkagpy

A Advanced NDE

However, full confidence might still mean some degree of physical
testing!




Future of qualification and
verification in AM

PIP offers a route to:

a) faster, less expensive generation of mechanical strength
properties

b) a method for determining local properties, allowing increased
levels of confidence and uncovering risks.

c) coupling this to advanced simulations and in situ monitoring could
prove a powerful approach to accelerating AM qualification.

But still challenges to solve relating to:

a) Anisotropy
b) Acceptance criteria g Plastometrex

c) Other properties of interest (like fracture)







% National Armaments Director Group

Qualification overview by America

Makes
Ben DiMarco

11:10-11:30



AmericaMakes.us

America Makes

The National Additive Manufacturing Innovation Institute

Accelerating the Qualification of Additive Manufacturing
(AM) Machines and Materials

Ben DiMarco

Y. Manufacturin
Proud to partner with: : 9

DISTRIBUTION STATEMENT A. Approved for public release: Distribution is unlimited. (AFRL-2026-0482) 30 Jan 2026



America Makes - Who We Are

*= OIB and DIB Modernization and Scale-up partner

» Public-Private-Partnership focused on delivering
Additive and Adaptive Manufacturing Innovation

» Expanding collaboration with non-traditional
partners

» Voice-of-Industry with access to available
technologies and capabilities

* Industry-grounded Additive Manufacturing EWD
programs

» Effective and efficient program management and
execution

DISTRIBUTION STATEMENT A. Approved for public release; Distribution is unlimited. (AFRL-2026-0482) 30 Jan 2026



Why aren’t we done yet?

Important things still need to be solved in all three strategic focus areas: Technology, EWD, and Ecosystem Development

Challenges Known Limitations
* Repeatability and reproducibility = Limited number of commercially available materials
* Qualification = Limited number of qualified sources of supply

o Material = Limited knowledge base

o Process = Limited implementation of DFAM

o Product = Limited trained workforce
* Qualification cost and efficiency » Limited manufacturing operations experience
* Inspectability - technology and efficiency * Limited size of parts
* Fracture critical parts = Limited feature sizes (e.g. section thickness)
» Certification * Most suited towards high mix, low volume applications
» Cost and cost reduction = Serviceability, maintenance, and limitations not well
* Scaling to full production understood

o Equivalence and requalification efficiency
* Canvs. should
* Access to capital
* Vendor qualification

These challenges and limitations are recurring in numerous markets and
industries leading to product development delays or even abandonment

DISTRIBUTION STATEMENT A. Approved for public release: Distribution is unlimited. (AFRL-2026-0482) 30 Jan 2026



America Makes

Application driven focus

Informed by industry

*  Aug 2025 - Youngstown, OH

* Prioritize applications for incorporation into AM Technology Roadmap Medical + Dental, 6.1%

* Focus our research efforts and increase potential for commercialization
and transition

Ol and Gas, B.8%

» 342 unique products identified

* High priority applications include: Nuclear, 9.6%
o Structures

Spares, legacy parts, and repairs

Forging manufacturing

Housings, cases, and shielding

Energy, 9.9%

Other Transportation,

Heat exchangers, combustors, and thermal protection systems L
Pressure vessels e, roots " Manutscturing industris, ~~_Agrculturs, 1.8%

Tubing and fittings
Orthopedic and dental implants

o o o o O 0o Q0

Products aligned with aerospace, maritime, oil and gas, energy,

nuclear, defense, and medical industries




America Makes

How is the Institute addressing the need?

Multi-faceted approach

Materials Data Protocols/Practices Specs/Standards Training

flanufacturing

aprvbol = s
‘i gy = ongAston
B

s e e R N L
] il 2% 23 4 5 28 = 28

Istockghata.com
* Maturing various = Sharing best practices and * Material and process specs * Training focused on QMS
material/process lessons learned * Process control development in line with
combinations = Developing and validating documentation DoD needs and
* Delivering design allowable efficiency improvements » Guidance requirements
datasets (per MMPDS vol 2) = Demonstrations = Lessons learned
* Building data resources = Documentation of key = Partnership with standards
and management methods process variables development organizations
for access to these
datasets

Collaboration between industry, academia, government, and
standards development organizations
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America Makes

Materials Data Activities

Maturing Material Process Combinations

Processing Parameter Study

* Addressing MMPDS vol 2 requirements

= Exploring reused powder

» Single and multiple machine makes and models

» Single and multiple laser powder bed fusion 4 5
L)
= Laser powder bed fusion and laser powder fed directed ek
energy deposition ;‘
L, }
: : : ts T N
= Materials (C/D basis allowables is the goal!) FOREEAR Tf R g
o Ti-6Al-4V grade 5 SLM NXG XII 600 b R AR AT
o 7050 RAM2
o ABD900
o C103
o ATI-1700
& CP1

Feedstock and materials specs, process control documentation, and
lessons learned are available from these efforts



Data Management on CORE

CORE is the America Makes data repository
o Reports, presentations, spreadsheets DeltaQual

= Hosting structured datasets is a highly desired
opportunity

= Offers tremendous value considering the current
and foreseeable efforts in materials data generation

»= Development of a Neo4j data structure which offers
a standard, templated method to hosting connected

data in CORE
o In addition to existing blob database (reports,

presentations, images)

Access to reliable, connected, structured data will deliver the quality

of data our members need

AmericaMakes
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Operational Qualification (0OQ)

Automating build design tasks

Improvement in build design to address downstream
product development cycle risk
o Derisking PQ

Addressing qualification for multiple make/model
platforms using common frameworks

Delivering guidance and documentation
o Publicly available guidance/resources

Identifying opportunities for improvement in methods

and standards

o Lessons learned

Validating interoperability by leveraging international

partnerships

o U.S./UK collaboration
o Focused on performance qualification
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