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Siemens Additive Manufacturing setup

Digital end2end Chain

with NX12 for AM

AM serial components designed for 

AM, printed and successfully tested

New generation AM machines will 

be equipped with automation 

systems from Siemens

Cross-division development of AM technologies

Engineering & Manufacturing
Services

Digital Factory

PLM Software Automation

Power Generation / Service

AM end user
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Integrated post-

processing & 

quality analysis 

in NX CAM

Design for AM / 

Reverse 

engineering

in NX

CFD / Heat 

Transfer Analysis 

in Simcenter 3D

SIEMENS AM 

Material Database

AM build 

preparation & 

support structure 

optimization in

NX AM 

Structural FE 

Analysis in 

Simcenter 3D

End-to-End digital AM chain 
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Siemens Power and Gas

Rising challenges within Power Generation businesses
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The Gartner Hype Cycle
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Survey

¿En qué parte de la curva de Gartner se encuentra 

actualmente la tecnología de fabricación aditiva 

industrial metálica?

1.- Lanzamiento

2.- Pico de expectativas sobredimensionadas

3.- Abismo de desilusión

4.- Rampa de consolidación 

5.- Meseta de productividad

menti.com
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AM serial parts production

PCS Main Swirler

Why go for AM?

• Introduce high-tech component

• Demonstrate performance and capability of AM

• Expand Siemens AM serial component footprint

• Gain further experience with serial production

Our starting point

• AM PCS main swirlers in operation at Bugok / Dangjin

• 6,000 EOH successful operation

• No issues found at regular inspection

The opportunity

• Substitution of conventional casting part by L-PBF

• Prove positive business case for the component

• Enable faster design iterations for future development

SGT5/6-8000H

Printed 

Test 

Swirlers 

(Bugok)

PCS Combustor

PCS Main Swirler
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AM serial parts production

PCS Main Swirler

The Project

• Full redesign of the part for AM 

• Develop & certify processes for serial production

• Qualify part for commercial operation

The Challenge 

• Lengthy conventional processing (cast / machine / weld)

• Cost-efficiently build-up of such a large part.

• Repeatability and Quality:

From conventional component pieces…

… to fully integrated AM part
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AM parts qualification

PCS Main Swirler
Overview

Results
✓ Post processing time per part reduced by 

80% (from 6hrs to 1hr):

• Near net shape design by functional 

integration and part reduction from 10 to 1

✓ Bild time per part reduced by 33%:

• Innovative parameter adaptions for individual 

part regions.

• Nesting: 16 parts per build plate

✓ 20% lead time reduction

✓ Positive business case achieved

Next steps
• First high volume additive serial production 

for LGT begins with ~1000 parts p.a.

Materials Solutions –

A Siemens Business

Serial production

Final build plate of 

16 parts including 

full quality 

documentation
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Siemens PG/PS global AM footprint

Growing manufacturing, engineering and Sales network

Finspång (SWE)

19+ various printersWorcester (UK)

21+ various printers

Charlotte (US)

1x printer

Berlin (GER)   

2x printers

Capabilities

Production and Development

Prototype and Development

Sales and Business Development

more than

40printers

with factory space 

for up to 100 printers

more than

150people

dedicated to AM

More than

25’EUR

R&D p.a.

Orlando (US)

3x various printers
Finspång

Worcester 
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Automated post 
printing processes 
for powder removal 
and support 
removal 

Virtual
product

Real
product

Virtual
production

Real
production 

Automation

Additive Manufacturing and 

CNC integrated software

CNC controlled removal of 

support structures

Automated powder removal

Integrated software and automation solutions, including post-processing 

Mandatory for industrializing Additive Manufacturing
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Digital Twins are enabling industrial additive manufacturing

Digital Twin 
Product

Digital Twin 
Production

Digital Twin
Performance

Virtual
product

Real
product

Virtual
production

Real 
production
Automation

Continuous improvement

Insights from performance
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Vision: Full digitalization / automation of Additive Manufacturing

Decentralized, autonomous facilities

Connected
Workshop

Learning
Workshop

Intelligent
Workshop

2020+

Traditional 
Workshop

Autonomous
Workshop

- MES / SCADA

- Machines connected

- Big Data

- Machine learning

- Robotics

- AI

- Self healing processes

- Automatic order execution
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STATUS QUO

Manufacturing transformation
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Shift from prototyping / experimentation to mainstream industrial production
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Reimagine products

• Reduce weight, material

• Scan-to-product

• Expand performance

• Accelerate innovation cycles

Rethink business

• Individualization, personalization

• Zero inventory – on demand printing

• Design anywhere. Print anywhere.

• Accelerate innovation

Reinvent manufacturing

• Eliminate molding/castings/tooling

• Eliminate/simplify assembly process

• Reduce supply chains

• Affordable low volume production 

Additive Manufacturing changes everything
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Survey

En mi entorno, ¿cuál es la dificultad principal que 

ralentiza la introducción de fabricación aditiva?

1.- Ignorancia / No hay tiempo o interés en estudiarlo

2.- Desconfianza en la tecnología 

3.- No aporta valor / No sale el modelo de negocio

4.- No hay cultura de innovación / Esperar a que esté 

más extendida.

5.- Existe interés / Comenzar a estudiarlo próximamente

6.- En la actualidad se está analizando el uso de 

fabricación aditiva

menti.com

code: : 00 00 00
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Thank you

José M. Macho

josem.macho@siemens.com

Tel.: 670 54 00 44

The best way to predict the future

is to invent it.
Alan Kay (1971)

mailto:josem.macho@siemens.com


Page 24 Aditiva 4.0 / 2019 – 04/12/2019José M. Macho

Unestricted © Siemens 2019

Disclaimer

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, its affiliates or their respective owners.

TRENT® and RB211® are registered trade marks of and used under license from Rolls-Royce plc. Trent, RB211, 501 and Avon are trade marks of and used 

under license of Rolls-Royce plc. 

http://www.siemens.com/
http://www.sec.gov/

