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Both a User and Service provider 

of AM 



Advanced Materials & 

Manufacturing (AMM)

9/13/2022

Global Footprint serving both internal 

and external customers

Orlando (US)

3 printers

Expanding in 2023 

Charlotte (US)

1 printer

Worcester (UK)

31 Printers

Berlin (GER)
3 printers

Finspång (SWE)

19 printers

• Over 5.000 parts delivered to 80+ customers

• Certifications (AS9100, Nadcap, AMS7003)

• 48,000 sq/ft serial production factory

• Fully integrated AM Application Center in US ORL

200components 

Qualified

180 people

dedicated to AM

50+ printers
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• Higher combustion temps

• Fuel flexibility

• Improved sealing

• Reduced emissions

Product

• Faster repairs

• Faster time to market

• Spare part availability

• Risk reduction

Supply Chain

Rapid Prototyping

Design for 
AM components

Spare parts 
on demand

Rapid Repair

>20%
FY25

2%
today

AM Strategy E
v
o
l
u
t
i
o
n

Substitute parts

AM use cases in Gas 

Turbines
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Joining Metal AM 

Components

Goal  Print multiple (LPBF) parts separately to take advantage of various 

print orientations, materials and geometries and join them subsequently with 
tungsten inert gas (TIG) welding using standard industrial specifications.

Build 
Restrictions 

Part 
Complexity
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Why join metal AM parts? 

Motivation 

Laser Powder Bed Fusion (LPBF)
• Most mature metal AM technology today
• High resolution 
• Can be slow 
• Limited Build  Volumes

When considering joining AM hardware:
• System Level Thinking  Features, components & 

location in the system

• Other Additive and Manufacturing Technologies 
must be considered (WAAM, Cast, Subtractive, etc.)

• LPBF Stand alone  Limited use cases
• Joining Methods  Expanding the reach of LPBF
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Joining AM Types 

Modular 
Manufacturing  AM + AMA AB A B A

LPBF Print 
Volume

Mixed 
Manufacturing  AM + conventionalCasting
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Modular setup: Test rig vane 

(LPBF IN718)

High temperature braze joint

High 
Temperature 
Brazing
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Mixed Mfg: 8000H combustion 

system
IN625 LPBF on IN625 cast

100 mm

Swirler

Double Rocket

TIG weld joint

LPBF swirler

TIG weld joint

Cast double rocket

L-PBF

Cast
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Modular Manufacturing 
LPBF Inco 625 to Inco 625 TIG 
welded

Mixed Manufacturing 
LPBF Inco 625 to 316 
Stainless

M88A3 “Dummy” Spider Duct  
Both Modular and Mixed Manufacturing
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Requirements & Approach

• Application of our standard weld qualification within Siemens Energy 
• Continuing with a known standard can increase acceptance
• Standard Weld processes & filler material used for Non-AM materials 
• Weld Prep – Machined? Or Printed? - Both
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Results, Benefits

• LPBF IN625 samples are weldable using the same TIG 
welding setup as for conventional tubing.

• No cracks or out-of-spec defects were identified.
• Modular and Mixed setups in LPBF IN625 have been 

fully qualified based on the results of the study.  



Advanced Materials & 

Manufacturing (AMM)

9/13/2022

Combustion Main Swirler made 

by AM

Concept to Serial Qualification

Conceptual

Design

Basic

Design

Final Design

&

Procurement

Manufacturing

& 

Assembly

Erection, Install, 
Commissioning & 
Trial Ops

Product
Monitoring 
& Validation

Product Development Process
Strategic Product Planning Design Design Implementation Validation

Product & 
Development
Planning

Product
Strategy

Concept development, Verification and manufacturing trials Quality Assessments Production
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Conclusions and Outlook

• Integrated fixture features into wed prep – decreasing tooling dependency 

 Clocking orientation / manufacturing access 

More still to be done:

• Qualify more material combinations (incl. dissimilar joints)

• Qualify joining of different (AM) technologies (e.g. LPBF to WAAM)

• Additional mechanical testing (fatigue, creep..)
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Tad Steinberg
Siemens Energy Additive Manufacturing

Business Development, Sales & Marketing

12501 Research Parkway  Orlando, FL 32826

Mobile: +1 740 398 7802 tad.steinberg@siemens-energy.com

Siemens Energy Additive Link

Siemens Energy AM: www.youtube.com/watch?v=8j86P2GKPvM

mailto:tad.steinberg@siemens-energy.com
https://new.siemens.com/global/en/products/energy/services/maintenance/parts/additive-manufacturing.html
http://www.youtube.com/watch?v=8j86P2GKPvM
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