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Additively manufactured and tested gas turbine blade in Alloy 247  ::::: Materials
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A Siemens Business

3D printing use case
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3D printingé Additive
Different solutions for different challenges
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“ Hybrid additive
Directed energy
deposition

Powder bed fusion
Laser material

7% Husion

Manuf act ur i:m:gMaterials

Productivity Simulation

HP Multi Jet Fusion

N
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Multi-axis
Fused deposition

modeling

Multi jet fusion
Agent jetting/
Inkjet technology



Additive Manufacturing game changer for manufacturing ::::: Materials

Industry across all sectors — So/!%lor;s

Industrial Metal 3D printing
IS becoming a reality

Combination of end to end digital &
physical thread offers key differentiator

Industrialization happening
nNfrom hobby to real
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Trend 1: Metal 3D printing is becoming a reality
Impacting the Product Lifecycle

R&D Intro

Sales

Rapid prototype for

actu

LRIP ready

al application

Mass

I :
1 Decline

Innovation, cost out,

customisation

::::: Materials
=— Solutions

A Siemens Business

After

© Siemens 2017

Extend

n
D
O
=
3

T

Time



Trend 1: Metal 3D printing is becoming a reality it gﬂgltuetrii&lg

A Siemens Business

nNDesi gn f ~ art s SGT 9000HL - ACE
Burners ¥ combustion system

6 months
H2 Capability leadtime reduction P

Emissions

12 A 1 parts L‘JV'Y
20.000 hrs | 2016 _
repaired parts Commercial OPs reduction

Massive ramp-up in Development of new Business :
. . Enabled by AM serial parts
Siemens AM Business Models g y P
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Trend 2: End to end digital & physical thread turning into key ::iii Materials
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Production Service
execution

Engineering & Manufacturing

Smartdata model enables
an associative designfor
additive manufacturing
productdevelopmentprocess

Materials
— Solutions

A Siemens Business

NX PBF Module with integrated New generation AM machines
topology optimization and lattice being equipped with automation
structure generation systems from Siemens

SGT-400 turbine blade designed for
AM, printed and successfully tested

Additive Manufacturing Network: Let us connect the eco-system

AM Consulting: Let us accelerate your industrialization
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NX7T One integrated Additive Manufacturing Solution :::it Materials
From requirement driven Generative Design to 3D Printing = Solutions

A Siemens Business

1 - Product design 2 - Production planning

Requirements Generative Adaption Performance Manufacturing Pre-Processing Part Finishing &
Design Validation Validation & 3D Printing Quality

owered by ..—-‘
materialise

Data and Process Management
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Trend 3: |
I ndustryo

SIEMENS Power & Gas

Materials Solutions leading

ndustrializatfrommobbytpnes ni ng: \aterials
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SIEMENS enables

as leading user of AM

40+ printers

EXPERIENCE in high-temp metals

Alloy 247

Wide-range of Ni / Ti / Maraging Steels
Large MATERIALS DATABASE

100,000 hrs

ENGINE experience on Siemens GTs

100+ engineers

Focused on DESIGN, R&D and MFG

AM service provider

A Siemens 9000HL parts
A A world first! SGT 400
B1

A >1500 rig/test parts
A Adv. combustion
designs

A Ni based parts
A Ti-light weight structurals

A Other industry
applications / Tooling

Industrialization

Broad Range of qualified
Materials and Processes

Applied Design for AM knowhow

Proven end to end process and
quality control

ARI ght f iviadidital twin,n
powered by Siemens NX
Proven AM Serial Components

K Effective global service centre
footprint

Imagine how the industrialization of AM can unlock business potential in your company
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Materiads Sokitions
1 Reception

Delveries

- The Materials Solutions story
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The Materials Solutions Journeyé :i:Materials

— Solutions
A Siemens Business
2006: Materials Solutions 2016
Founded by Carl Brancher Nov 2008: Jan 2014 SGT1000 Burner insert i first fully
First customer approval 1st M400 qualified AM component in
Rolls Royce installed customer engine
| outside EOS

Jan 2008: May 2010
ISO 9001 certified AS9100

| |
2006 2007 2008 2009 2010 2012 2013 2014 2015 2016 2017 20xx

Customer/ quality approvals continue

First EOS ond | 2017
M270 SIEMENS SGT400 247LC blade 1
installed M270 2011 . WvS award
installed 3'd EOS M270 Move to GWBP
installed Worcester M270 fleet Aug 2016 o
) up to 6 machines Siemens CompleteS ach|S|t|0n
3 machines 2015
Conversion to Ltd company &
7 Employees Siemens shareholding

60l d faithful
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