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Siemens Industrial Turbomachinery AB
Kraftkällan vid kraftgenerering

Vi erbjuder produkter och lösningar för att generera
långsiktigt hållbar och resurssnål elektricitet. Våra kunder
finns bland kraftbolag, oberoende kraftproducenter samt
företag inom olje- och gasindustrin.

2015 2014 --- 2004

Omsättning * 11 10 -- 5

Antal anställda 2 700 2 800 -- 2 000

*miljarder kr
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Siemens Industrial Turbomachinery AB
En framgångsrik historia

– Oavbruten turbintillverkning i Finspång
sedan 1913

– Del av Siemens sedan 2003

– Dubblerad omsättning på tio år

– Norrköpings och Finspångs största
privata arbetsgivare

– Östergötlands näst största privata
arbetsgivare
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Siemens Industrial Turbomachinery
Världens energilösningar

Vi finns där det behövs el, värme och kraft;

– bland kommunala och privata
kraftproducenter;
från enkla turbinlösningar till delar av
kompletta kraftvärmeverk med både
gasturbin och ångturbin

– inom olje- och gasindustrin;
gasturbinen används som kraftkälla till
kompressorer och pumpar t ex för att driva
fram olja och gas i pipelines

Ett av många kraftverk i Thailand utrustade
med gasturbiner från Finspång

17 % av världens befolkning saknar
fortfarande tillgång till el Källa: IEA
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Siemens Industrial Turbomachinery
Stor exportör

700 gasturbiner

Sedan starten 1913 har vi sålt totalt
ca 700 gasturbiner, ca 2300 ångturbiner
och ca 50 kraftverk till över 100 länder

95% på export

Merparten av vår försäljning går på export

90% med serviceavtal

I de flesta fall köper kunder även ett service-
och underhållsavtal, ibland upp till 25 år

Världskarta?

Två gasturbiner från Finspång lämnar
Norrköpings Hamn för vidare färd över Atlanten.
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Siemens Industrial Turbomachinery
Ett arbete i utvecklingens framkant

~ 400 personer arbetar med FoU i Finspång

– Egna labb och testriggar

– Föregångare med att använda 3d-skrivare för
att skriva ut komponenter i metall (bilden)

– Utveckling av komponenter för koldioxidfria
bränslen som t ex vätgas

~ 30 000 personer inom FoU på Siemens globalt,
och det tas fram över 10 000 innovationer per år

7 650
uppfinningar

3 700
patentansökningar

Dr. Vladimir Navrotsky
”Top Innovator” inom Siemens
för sitt arbete med 3D-teknik.
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How does AM (SLM) work?

1. A thin layer of metal powder is
distributed over a base plate, typical
thickness 20 or 40 µm

2. A laser beam melts the powder in a
pattern corresponding to a cross-section
of the part to be produced

3. The build platform is lowered and
another layer of powder is distributed
over the previous

4. The laser beam melts the next layer of
powder in a pattern corresponding to the
next cross section, bonding it to the
previous

5. … and so on until the part is complete
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Film
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Examples of Combustor and Turbine Demonstrator Parts

Lead time reduction:
Six months

Functionality & Performance: weight
reduction, cooling improvement, life
extension

Significant simplification of the
manufacturing process

Manufacturing: Lattice structure
integration into blade design

Prototyping: Burner swirlerManufacturing: Fuels strainers

Otherwise impossible
lattice structure and very

thin wall

2400 holes
0,3 mm diameter
Already part of AM
process
Not drilled
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AM technology is mature for industrialization

Gartner Hype Cycle and an industrial application example

Expectations

TimeProductivity
Level

ClarificationsDisillusioningOverrated
expectations

Technology
trigger

3D Bioprinting

Human
augmentation

Holographic
displays

3D Scanners

Autonomous
vehicles

Mobile robots
Internet of things

Big data

Consumer
3D printing

Gamification
Wearable user interfaces

Augmented reality
Mobile health
monitoring

Cloud computing

Virtual reality

Gesture control

Enterprise
3D printing Biometric authen-

tication methods

Predictive analytics

Start

Gartner Inc.

As of July2013.

The Gartner Hype Cycle shows that 3D printing for industrial applications is moving
towards productivity level

Industrial application example in
airline industry

Small cause, big effect:
• 75g weight reduction with titanium seat

belt buckle
• ~70kg overall weight reduction for an

Airbus 380
• Savings potential over airplane lifetime:

3.3 mio. ltr. of fuel or EUR 2 mio.

Steel buckle
(155g)

Titanium buckle
(70g)

Source: CT BE, CT TIM, Gartner, Roland Berger, SAVING project/Crucible Industrial Design Ltd AM: Additive Manufacturing
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AM-verkstad i Finspång
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… och här är den; invigd i februari 2016
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Three pillars for AM applications

Product: SGT

Component: Burner tip

Benefit: 10 times faster,
easy upgrades

Status: In commercial
application

Product: SGT

Component: e.g. Turbine Blade

Benefit: Significant reduction  of time to
market

Status: Part of standard process

Rapid Repair Rapid Manufacturing

Product: SGT

Component: Burner swirler

Benefit: Optimised design of swirler can
only be made via AM technique

Status: In commercial
application

Burner Burner

Rapid Prototyping1 2 3
Blade 1
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Gas turbine focal areas for
Additive Manufacturing

Combustion System
Burner

Swirler/Nozzle/Filter/Mixer

Turbine
Blades & Vanes

High Tech Components with complex design and high potential to improve customer value (efficiency,
durability)
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Comparison of conventionally manufactured component vs. AM

• 13 machined parts, joined by 18 welds.
• Thermal Barrier Coating on front surface.
• External pilot gas feed
• Standard lead time 26 weeks (excl. TBC)
• Weight: 4,5 kg

Conventionally manufactured burner front

• 1 single part
• Optimized cooling, possible to remove TBC
• Pilot gas feed integrated in structure
• Standard lead time 3 weeks (excl. TBC)
• Weight: 3,5 kg

AM adapted burner front
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• This technology is complex and requires broad knowledge in many different areas,
including materials science, automation, manufacturing.

• There are few companies in the world who cover all of these. Siemens is one of them
and moving fast in this field.

• SIT AB established AM center of competence within Siemens

Layer by layer metal powder is melted into a structure
(Rapid Burner Tip Repair)
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Ekologiska fotspår – Reparation av turbinens brännarspets*

Resursutnyttjande Klimatpåverkan

100 %

30 % 54 %

Utvinning & processmetallurgi**

Halvfabrikat / delkomponenter

Tillverkning

Reparation
genom additiv
tillverkning

Reparation
genom
traditionella
metoder 100 %

* Eco-lifecycle data calculated for the specific situation of the Siemens Finspång facility, Sweden. ** Credits from metal scrap recycling in diverse applications included (open-loop recycling).

Besparingar på upp till
70% i resursutnyttjande
och 46 % i
klimatpåverkan.
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Why do we use SLM?

Lead time reduction & life cycle improvement
for complex parts

Efficiency increase
through practically unlimited options for internal and external cooling duct
design

• Lead time reduction
 Faster technology validation & product development  Shorter time to
market

• Better heat transfer and lattice structures
 Thinner walls & larger surface areas

• Reduced number of process steps
 Simplified manufacturing & repair

 Faster manufacturing & repair

• Improved mixing of fuel and air
 Advanced nozzle designs

• Saving of material

• Reduced number of parts in a component

 Integrated functionality

• Increased coating adhesion
 Micro-scale engineered surfaces

• Eliminated tools

 No time consuming casting process

• New powder alloys possible
 Improved lifetime of the components

• On-demand, instant, de-centralized production (for e.g. service)
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New technology development
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3D Additive Manufacturing
Challenges and Focus Areas

Materials

π Develop Powder specification
π Develop process parameter (including post

Heat treatment) for each specified material
π Specify test program
π Develop Material data base
π Design New Materials

AM Machines

π Increase size of the components
π Introduce close process control loop & parameters

monitoring (quality)
π Scanner for positioning control
π Increase speed of sintering process (multi laser machine)
π Reduce cost of sintering process

Integrated Design Philosophy

π New design philosophy development and implementation
π Integration of design & manufacturing
π New design & manufacturing soft-ware tools development

and implementation
π New design criteria development and implementation

Standards

π Develop and implement International standards for
sintering processes

π Active membership in the International Standards
Committee

π Cooperate with Universities
π Cooperation with suppliers of laser sinter machine &

powder
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Mer information

Webbplatser: siemens.com/gasturbines
siemens.se
siemens.se/sit

Twitter: @Siemens_Sverige

Facebook: Siemens Sverige

Linkedin: www.linkedin.com/company/siemens

Youtube: www.youtube.com/siemens

Online-spel: Power Matrix Game
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• This document contains forward-looking statements and information – that is, statements related to future, not past,
events. These statements may be identified either orally or in writing by words as “expects”, “anticipates”, “intends”,
“plans”, “believes”, “seeks”, “estimates”, “will” or words of similar meaning. Such statements are based on our current
expectations and certain assumptions, and are, therefore, subject to certain risks and uncertainties. A variety of factors,
many of which are beyond Siemens’ control, affect its operations, performance, business strategy and results and
could cause the actual results, performance or achievements of Siemens worldwide to be materially different from any
future results, performance or achievements that may be expressed or implied by such forward-looking statements.
For us, particular uncertainties arise, among others, from changes in general economic and business conditions,
changes in currency exchange rates and interest rates, introduction of competing products or technologies by other
companies, lack of acceptance of new products or services by customers targeted by Siemens worldwide, changes in
business strategy and various other factors. More detailed information about certain of these factors is contained in
Siemens’ filings with the SEC, which are available on the Siemens website, www.siemens.com and on the SEC’s
website, www.sec.gov. Should one or more of these risks or uncertainties materialize, or should underlying
assumptions prove incorrect, actual results may vary materially from those described in the relevant forward-looking
statement as anticipated, believed, estimated, expected, intended, planned or projected. Siemens does not intend or
assume any obligation to update or revise these forward-looking statements in light of developments which differ from
those anticipated.

• Trademarks mentioned in this document are the property of Siemens AG, it's affiliates or  their respective owners.
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Siemens Industrial Turbomachinery AB
Kontaktinformation

Today’s presentation made by:

Magnus Hallberg
R&D manager for additive manufacturing

magnus.p.hallberg@siemens.com

On behalf of:

Hans Holmström
VD Siemens Industrial Turbomachinery AB

Slottsvägen
612 83 Finspång

Phone: +46 122 81200
Mobile: +46 70 2801180

E-post:
hans.holmstroem@siemens.com

siemens.com
siemens.se


