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NET ZERO MANUFACTURING AT
COMPONENT LEVEL BY 2032

3T-AM today:
Advanced and digitally integrated production system, helping
OEM customers to meet new sustainability legislation and targets

Looking forward:

Strategy to become a €150m net-zero
digital manufacturing leader by 2032, at
the forefront of innovation:

Environmental certification
Deployment of an environmental

Sustainable Series Production .
management system to obtain 1ISO

Scalable, efficient & reliable 14001
123 0. Entire green production chain
))) g,, “’ b Enable 3T-AM to give all components
o= — produced an energy rating
Complete -
P Factory Digital
Value Aut i Int "
Chain utomation ntegration Renewable energy

Traditional Production Process

OUR VALUES: CUSTOMER CENTRIC | FAIR PLAY | INNOVATION | PASSION TO WIN

100% of energy to be obtained from
renewable sources

Digital Factory
3T-AM target is to establish a low-

emission digital factory for an aerospace

component service provider
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PLAN FOR FACTORY OF THE FUTURE
INTEGRATED ENERGY, CONSTRUCTION AND PROCESSES

e G@Green
Manufacturing [ [ENeRG oS
Processes

* Sustainable
Factory Design

| v
* Renewable
Energy Components produced can be measured

and given an energy rating

Digital Thread

An integrated factory is required to ensure sustainability and lean manufacturing targets are achieved

Government engagement to create a real ‘Factory of the Future’ to leverage the lowest carbon
component manufacturing service company.
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STABALISE

New business model @

New Org structure @
Foster desired culture @
Reduce cost base @

100% Renewable Energy @

MEASURE

Energy monitoring& analysis dashboards an
machine level sensors

Digital testbed for £150m facility, simulating total
energy — Q3,24

Legislation - development with carbon accounting
tools + carbon trust — Q3,24

Digital & automation roadmaps — Q3,24

Energy efficiency & decarbonization roadmap —
Q3,24

Funding / investment for new net zero facility —
Q4,24

REDUCE

Implementation of:

Reusing wasted process energy — starts
Q1,25

Data driven process energy reduction plan.

Digitalization of the ‘factory level
manufacturing system’ — starts Q2,25

Automation of the end to end value stream
— starts Q4,25

LCA analysis from mining to delivered
components for
Forging/casting/billet/fabrication/ AM

2028 - Net Zero facility
comprehensive plan

2029 — Accreditations inc BREEAM /
1ISO14001

2029 — Full component and company
LCA analysis & reporting

203 — Net zero facility fully
operational

2032 — Net-zero parts

2032 — carbon offset credits (carbon
capture — net negative)
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BEAMIT GROUP
112,332 MSEK Sandvik revenue

in 2022 (£8.4Bn)

FIVE DIVISIONS, ONE VISION FOR ADVANCED &
SUSTAINABLE MANUFACTURING

‘:’ SAN DVIK Antolotti Family €20m Beamit group revenue in 2022.

120 people working across Beamit group
in Italy & UK
- — =
Joint Venture
Est. 2023 50+ Laser powder bed (PBF-L) printers

(

! )
seomvanon [ B w1 “ SRl
(UK & Sweden) (Italy) (Italy) (Italy) | Industries

|

|
|
|

\

Powder

additive
manufacturing

AS9100 | AS9100 REV D >
High requirement industries
= Energy (Oil & gas, Industrial ———
gy (Oil &g Low TRL =
gas turbines, renewables No / low .
. . . ; material,
= |ndustrial Equipment (Semi- requirements
. technology
conductor, automation & prototypes

. . & processes
robotics, medical) P

= Aerospace, Space & Defence

OUR VALUES: CUSTOMER CENTRIC | FAIR PLAY | INNOVATION | PASSION TO WIN



CORE MATERIALS

3%

Biomedical

\ 30%
8% Energy
Automotive (O&G, IGT &

N / Renewable)

26%
Industrial Equipment BEAMIT
(semi-conductor,
automation & GROUP
medica) SECTORS
11%
Aerospace
22%

Space & Defence

OUR VALUES: CUSTOMER CENTRIC | FAIR PLAY | INNOVATION | PASSION TO WIN
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Haynes
282
8%




ADVANCED MANUFACTURING IN-HOUSE VALUE CHAIN 3 I l/

BEAMIT GROUP

-

Powder Engineering

De-powdering

Material PN
Creati on Stress relieve WEDM

\_

Support HIP &/or Heat
removal treatment

Digital thread

Surface AN St Coatings Sub assembl
finishing machining treatments g v
Finish
A Part inspection NDT & CT scan & Part validation & functional test > ed
dimensional X-ray Components
& sub-
Stress Analysis Final Product release Finished Part Delivery assem b l es

- <

OUR VALUES: CUSTOMER CENTRIC | FAIR PLAY | INNOVATION | PASSION TO WIN




Metal laser powder bed machine sizes & materials

400 mm

500 mm

Nickel 200

Hastelloy X
Qualified iz Alloy 263
L Alloy 282
In939 Y
Rs:‘,fﬁo INVAR
Development COVAR
In738 LC
CM247
In725

1 Machine

6 Machines

370 mm

400 mm

M789 Bohler
AlSil0Mg /:\‘-\IISSII33llé)L W360 Bohler
AlSi7Mg0.6 AISI 320 E185 Bohler
A357 MS 1.2709
17/4 Ph
A20X Super
15/5 Ph
Scalmalloy CX Duplex
SAF2507
Al Beamit Alloy
Al2024 RAM2
6061 RAM2 Steel 1.4879
Al 2139

OUR VALUES: CUSTOMER CENTRIC | FAIR PLAY | INNOVATION | PASSION TO WIN

5 Machines

280 mm

Ni-Base

Al-Base

Fe-Base

Pure Titanium (Grl & 2)

Ti6242

Ti6AI4V (Gr5 & 23 ELI)

CuEP / CuCP Tungsten

3T

BEAMIT GROUP

X Large (X-Line) Large (M-Line) Medium (M400-4 / SLM500) mall (EOS/SLM/Renishaw)

1 Machine

35 Machines

280 mm

250 mm

AI-Base

Cobalt Chrome
F75

Silver
Bronze

Super Duplex
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HEAT TREATMENT & HIP

BEAMIT GROUP

Vacuum furnaces

Up to 600x600x450 Class 2

Air furnace + Quench

Up to 1000x1000x1000 Class 2

Quintus: QIH 60-2070-1400 URC

Up to 410mm x 1000mm, 2000bar

OUR VALUES: CUSTOMER CENTRIC | FAIR PLAY | INNOVATION | PASSION TO WIN



CNC MACHINING

5 AXIS MULTI PALLET

Up to 800x800x550 (GF, MATSUURA, HERMLE)

4 AXIS

Up to 1270X670X625 (DOOSAN)

3 AXIS

Up to 1270X670X625 (DOOSAN, DMG)

LATHES

Up to @400x600 (DOOSAN)

Wire EDM

Up to 500x500x500 (GF)

OUR VALUES: CUSTOMER CENTRIC | FAIR PLAY | INNOVATION | PASSION TO WIN



QUALITY CONTROL 3T ?

BEAMIT GROUP

5 QUALITY CONTROL AREA CERTIFIED PARTS CONTROL DOCUMENTATION

2 x Faro Scan Arm 3D Scanning *FAl (first article inspection)

1 x Zeiss Comet CMM measurements

*PPAP (Production Part Approval Process)

1 x CMM Zeiss Contura *DPI & FPI inspection *PIS (part inspection standard)

Profilometer *Xray inspection *Control plan
Roughness inspection “CT Sean *Validation reports
Microscope

1 X Mitutoyo Crysta Apex S 7106

OUR VALUES: CUSTOMER CENTRIC | FAIR PLAY | INNOVATION | PASSION TO WIN



QUALITY CONTROL OF THE PROCESS 3T l/

BEAMIT GROUP

TAP APPARENT POWDER POWDER
POWDER INSPECTION DENSITY ALGRAEILINY DENSITY GRANULOMETRY MORPHOLOGY
ASTM B525 Hall funnel (ASTM B213) Hall funnel (ASTM B212) Sieve Analysis ASTM B212
Carney funnel (ASTM B964) Carney funnel (ASTM B417) Laser diffraction ASTM B822
PROCESS TENSILE
INSPECTION TEST DENSITY HARDNESS CHEMICAL ANALYSIS FATIGUE TEST
TENSILE TEST AT OVERLAPPING
ADDITIONAL TESTING CREEP TEST HIGHER TEMPERATURE ANALYSIS STRESS ANALYSIS

OUR VALUES: CUSTOMER CENTRIC | FAIR PLAY | INNOVATION | PASSION TO WIN



Market /

Customer
Assessment

OUR VALUES: CUSTOMER CENTRIC | FAIR PLAY | INNOVATION | PASSION TO

0. Strategy & Business Development

GROUP Project management lifecycle

1. Planning

>

Key:

LG - Lifecycle gate

WBS — Work breakdown structure

OBS - Organisation breakdown structure
KPI — Key Performance Indicator

BEAMIT GROUP

2. Material / Process & Product
Design & Development

r LG2.2 Commercial
] Sign off
1
Quoting =3
(LG2) 1
| LG 21
1 technical Sign

off

Bid
Management

Bid
Submission

Contract
negotiation

Opportunity
Assessment

¢

Award

L 4

Contract

Opportunity
Assessment
(LG1)

Contract
Review
(LG3)

Requirements

analysis Cost model /

business case
analysis

A

Industrial plan:

Process
Equipment
Technology
Facilities
Resources

v

—»

Project Kick off

— ¢

Project Kick Off
(LG4)

3. Ongoing Production

3. Material / Process & Product
Validation

Development & qualification Production ramp up

Production
Readiness (LG6)

Process & Product
Validation (LG5)

LG4:

Project overview
Project Team & R&R
Drawing Review
Compliance Review
MOM review

Supply Chain SOW'’s
Verify scope changes
Create WBS

Risk Register

PPAP Requirements
Create Project Plan

WBS/OBS Project planning

N

Create Project Charter|

Agree project KPI's

Production
(LG7)
LG7:

Production planning

LG6:
Agreed PPAP steps

LG5:
Live Project Charter

Programme KPI's completion. integration
Capacity management Quoted vs actual cost

Supply chain mgt analysis

Internal / External Continuous

Drumbeat meetings
Risk register mgt
Action tracker

Any cost creep?
FAI

improvement plans
Lessons learnt review




3T only numbers 3T ?
3T's PRODUCTION PARTS in 2023

BEAMIT GROUP

&) L3HARRIS
134 E
= ~8,000 parts in 2023:
(EDWARDS .
100 = = 559% (4,400) parts produced
TiGA% 2161 = today are series production
35% (2,800) will be produced
>8,000 from NPI
IN718 P t
arts
10% tactical
© AIRBUS
H;}érles AISi10Mg “ ‘t : DEFENCE&‘SPACE
‘ i = 7 production materials in the UK.
CoCr 574 '
600F * Publicly available
stock image for
\ representation
e rrsa

Exclus“lely ssssssssssssss \ ‘SI‘b

RR Defence 840 |

~40 builds v,

OUR VALUES: CUSTOMER CENTRIC | FAIR PLAY | INNOVATION | PASSION &0 WIN



Hybrid Printing 3T ?
DRIVING COST OUT THROUGH INNOVATION

BEAMIT GROUP

= Only printing the

‘complexity’ whereits
needed

= Flexible manufacturing
capability for production and
legacy requirements
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OUR VALUES: CUSTOMER CENTRIC | FAIR PLAY | INNOVATION | PASSION TO WIN
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