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EOS HQ in Krailling, Germany 

30 years in Additive Manufacturing 
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EOS Finland – Competence Centre for Metals 

EOS Finland has several functions within EOS 

 
Global sourcing of 

metal powders 

Metal powder 
manufacturing 

Development of EOS 
metal powder products 

Development of EOS 
metal process products 
for EOS metal systems 

Medical product 
competence 

Powder &  
metallurgical    

analytics 

Customized      
Materials & Processes 

Regulatory Affairs     
and Compliance 
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EOS Finland 

History and today’s organisation 

• Previously a development and metal powder sourcing group of Electrolux Rapid Development 

• Development partner of EOS from 1994 onwards, the beginning of commercial DMLS (Direct Metal Laser Sintering) 

• Joint development of materials and processes for EOS metal AM-systems 

• As result of outsourcing activities of Electrolux, the development and sourcing group was acquired by EOS 

• Foundation of EOS Finland in 2000 

• Fully owned by EOS GmbH 

History 

• General Manager Olli Nyrhilä. Personnel:  about 65 employees (25 in R&D)  

• EOS Finland know-how and competence has essential role in EOS metals technology development 

• ISO 13485:2016 certified for R&D and manufacturing of medical device materials and processes 

• ISO 9001:2015 certified for non-medical device materials and processes 

Today 
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We are experts in metal AM technology 

 In total over 20 EOS metal systems for research, development 
and constant re-qualification of EOS metal powders 

• 9 EOS M290s and 2 M280, 1 M270  

• Ti-alloy specific M290s and peripherals 

• Al-alloy specific M290 and peripherals 

• 5 EOS M100 

• 1 EOS M400 and 2 M400-4 

 Several Melt Pool Monitoring and OT Monitoring units + non-
released R&D hardware 

 Furnaces for heat treatments in argon/nitrogen atmoshpere 

 Convection furnace for M4-platforms 

 Vacuum furnace commissioning 6/2019 

 EOS Laboratory with extensive capabilities for metallurgical 
and powder analysis 

 

 

EOS Finland machine park  
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EOS Quality triangle 

PROCESS 

MATERIAL SYSTEM 

SOLUTION WITH 
CONSISTENT PART 

PROPERTIES 

EOS uses an approach which is unique in AM 
industry, taking each of the three central 
technical elements of the production process 
into account:  
 

the system, the material and the process 
 
 – together simply described as the Quality 
Triangle. EOS focuses on delivering 
reproducible part properties for the customer.  
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EOS has over 25 years of experience in AM metal powders 

      < 2004  2006 2008 2010 2012 2014 2016        2018     

MS1 EOS MaragingSteel 

W1 EOS Refractories 

PH1 GP1 EOS StainlessSteel 

CX 

M 250:  DM100, DM50, DM20, 
DS50, DS20, DSH20 

316L 

Ti64 EOS Titanium Ti64ELI 

IN718 EOS NickelAlloy IN625 HX 

Select from a wide range of materials – currently over 16 alloys 

MP1 EOS CobaltChrome 
RPD SP1 SP2 

17-4PH 

TiCP 

      F357 AlSi10Mg EOS Aluminium 

IN939 
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EOS is committed to “Innovation with Quality” 

 ~100 internal systems (M / P) for customer projects, 
material development, testing, training 

 In-house process , material development 
competence  & metallurgist (50+ HCs) 

 Re-invest in R&D: ~ 15% of revenues 

 More than 300 HC in R&D (~ 30%), 20% annual growth 

 Strong patent portfolio: More than 700 active patents 
being licensed to the industry 

EOS Vision 
Additive Manufacturing technology is an established 
and efficient way of industrial production. 
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Freedom of design 

Lightweight 

 Static: weight of parts 

 Dynamic: moving, 
accelerated parts 

Complex components 

 E.g. alternative 
structures of heat 
exchangers 

Additive Manufacturing offers various advantages  
compared to traditional manufacturing processes 

Time to market 

Rapid prototyping 

 Fast feasibility feedback 
of virtual models 

 Haptic feedback 

Customisation 

Individualised parts 

 Customer specific 
adaptations 

 Cost efficient small 
series up to 
'lot size one' 

Cost advantage 

Integrated functionality 

 Embedded functionality 
without assembly 

 Material efficiency 

 No tooling cost 

Advantages of Additive Manufacturing 

1
0 
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New design structures in heat exchangers increase 
compactness and effectiveness 

Example complex components 

Conceptual heat exchanger 

Application 

 Design study for heat exchanger 

 Repeated sub-elements can be formed into 
almost any shape  

 Self-supporting, integrated cooling fins on 
outside surfaces 

 Turbulators inside the cooling tubes disrupt 
the flow of the cooled fluid 

Advantages 

 Compact and scalable design 

 Maximum heat transfer 

1
1 

Source: Within, 3T, EOS 
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Example lightweight 

Bionic bracket  

Stress test of welded and 
sintered bracket 

Application 

 Innovative concave bionic bracket  

 Hollow structures 

 Material: Aluminium 

Advantages 

 Weight reduced by 40% to a total weight 
of 33g 

 Built in one piece 

 Integrated thread and thus less 
assembly time and parts 

Lightweight is key for aerospace applications 

1
2 

Source: P3 digital services, EOS 
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Example functional integration 

Lightweight gripper 

Advantages 

 Base plate generates lightweight stiffness and 
allows integrated air channels 

 Three components vs. 21, leading to less list 
positions and logistics effort 

 LS gripper produced “overnight” – reduction 
of manufact. time by 17 days 

 Cost reduction of -50%  

 -86% less weight leading to smaller robot size 

 OPEX reduction – Lightweight and smaller 
build height resulting in shorter cycle times of 
injection molding machine  

Functional integration: Reduction of lead time, costs and 
weight 

1
3 
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Cost advantage: Optimised internal structures increase 
functionality of components 

Example injection moulding tooling 

Tooling 

Application 

 Design and manufacturing of metal injection 
moulding tools with internal conformal 
cooling structures for optimised cooling  

Advantages 

 Reduction of scrap rate  

 Significant cycle time reduction 
(in average between 30 – 50%) 

 In this case study: from 24 sec down to 13,8 
sec (reduction of 42,5%)  

 Significant reduction of required energy 
per produced part 

1
4 
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Customised surgical tools for high precision 

Example customisation 

Surgical instruments 

Application 

 Challenge: Manufacturing patient-matched 
frameless stereotactic fixtures 

 Solution: Small-batch production of precision 
surgical components using FORMIGA P 110 

Advantages 

 Customised design shortens surgery time 

 Parts consolidation resulting in in simpler 
designs with more features 

 Uses less material, faster manufacturing 
turnaround 

Source: Source: FHC, Inc. 
1
5 
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Where are we coming from… 

Prototyper developing… 

…Technological capabilities 

Jobshopper establish themselves 
as small series producers 

OEMs move forward to serial 
production 

 Part quality 
 Process robustness 
 Cost per part 

 Quality control  
 Differentiation 
 Total cost (TCO) 
 Automation 
 Technology integration 

Source: EOS 
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Metal AM systems 

Build volume:   
Ø 100 mm x 95* mm 

Laser: 200 W Yb-fiber, focus  
diameter 40 µm  

Proven DMLS quality for small-
scale production 

Build volume (wxdxh):  
250 x 250 x 325* mm 

Laser: 400 W Yb-fiber laser, focus 
diameter 100 µm 

Proven DMLS quality with 
enhanced quality management 

Build volume (wxdxh):  
400 x 400 x 400* mm 

Laser: 4x 400W Yb-fiber,  
focus diameter 100 µm 

Proven DMLS Quality with up to 
4x higher productivity 

Build volume (wxdxh):  
400 x 400 x 400* mm 

Laser: 1000 W Yb-fiber, focus  
diameter 90 µm 

Proven DMLS Quality for the 
production of large parts 

EOS M 100 EOS M 290 EOS M 400 EOS M 400-4 

MEDIUM FRAME LARGE FRAME SMALL FRAME 

* Height including building plate Source: EOS 
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Case SOGETI High Tech: 
Additive Manufacturing for the Airbus A350 XWB 

Challenge 
Time-critical development and 
production of a cable routing 
mount for a camera in the 
vertical stabilizer of the A350 
using additive manufacturing. 
 
Solution 
Reduction to a single 
component and manufacturing on an  
EOS M 400 using AlSi10Mg alloy 
minimizes production time to 19 hours. 
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Case SOGETI High Tech: 
Additive Manufacturing for the Airbus A350 XWB 

Results 
• Rapid: From zero to finished 
product in 2 weeks 
• Reduced: 1 part instead of 
30 components  from multi- 
material to AlSi10Mg only 
• Fast: 19 hours instead of 
70 days production time 
• Lightweight: 30 % weight 
Reduction  
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Case LIEBHERR: 
Primary Flight Control Hydraulic Component Flies on Airbus A380 

Challenge 
Substitute a conventional primary 
flight control hydraulic component 
with an additively manufactured 
part – fulfilling all certification 
requirements for flight. 
 
Solution 
Manufacturing of a lightweight 
3D printed component in EOS M290 
with fewer parts and an efficient  
process chain. 
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Case LIEBHERR: 
Primary Flight Control Hydraulic Component Flies on Airbus A380 

Results 
Light: 35 % less weight 
Simplified: 10 parts eliminated 
Safe: fulfilling all certification 
requirements for flight 
Efficient: identical functionality to 
the conventional part 
Material: Ti64 
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Case LIEBHERR: 
Primary Flight Control Hydraulic Component Flies on Airbus A380 

The conventionally manufactured 
valve block (left) and the optimized 
metal 3D printed valve block (right). 
(Source: Liebherr) 
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Case APS Technology: 
Drill bit and rotary steerable system (RSS) 

Challenge 
To make oilfield drilling 
equipment even more durable 
and flexible using additive 
manufacturing. 
 
Solution 
The EOSINT M 280 makes it 
possible to build more complex 
drilling equipment, that even 
withstands the harsh environment 
of oil and gas wells. 
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Case APS Technology: 
Drill bit and rotary steerable system (RSS) 

Results 
• Optimized: drilling assembly 
with part count reduced from 
four separate components to 
just one 
• Efficient: optimized design 
increases drilling accuracy, 
reduces post-processing and 
production costs 
• Fast: shorter lead times and 
times to market 
• Profitable: no need for 
moulds and the production 
time involved 
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Case Ariane Group: 
Future Ariane Propulsion Module 

Challenge 
Production of an injection head 
for rocket engines with as few 
components as possible and lower 
unit costs. 
 
Solution 
An additively manufactured 
product that comprises a single 
element instead of 248 individual 
parts thanks to functional 
integration. 
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Case Ariane Group: 
Future Ariane Propulsion Module 

The additively manufactured 
injector head as all-in-one design 
(AiO) of a rocket engine with 122 
injection elements is made from 
EOS NickelAlloy IN718. (left) 
The functional component of the 
all-in-one design: the baseplate. 
(right) 
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Case Ariane Group: 
Future Ariane Propulsion Module 

Results: 
Simplified: 1 component instead 
of 248 
Cost-efficient: 50 % lower costs 
Fast: significant reduction in 
production time 

Production Process Construction Time for 
1 Injector Head 
Casting & machining finishing   3 months 
EOS M 400 (1 laser for 1 component)    65 hours 
EOS M 400-4 (4 lasers for 1 component)  35 hours 
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Case Spartacus3D, DS3: 
Unrestrained Design and Premium- 
Quality Production for Automotive  

Challenge 
Manufacture high-quality accessories 
for DS 3 limited edition cars 
with unique designs and swift 
time-to-market. 
 
Solution 
Series production of the 
parts on an EOS M 290 in 
EOS Titanium Ti64 

M290 manufactured 
titanium component for DS3  
Dark Side limited edition cars 
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Case Spartacus3D, DS3: 
Unrestrained Design and Premium- 
Quality Production for Automotive  

Results 
Cost-efficient: production of 200 parts  
per build job without impact on quality 
Fast: less than 1 hour production 
time per part 
Precise: process parameter improvements  
to avoid distortion of the 30 cm long and  
thin door handle cover while building upright 
Freedom of design: three-dimensional 
intricate titanium mesh meet requirements of 
DS Automobiles for innovation 
and premium exclusivity 
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Siemens AM facility 

Image Courtesy of Siemens 
3
0 
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