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SHIFTING GEARS TOWARDS  
DIGITAL MANUFACTURING
It is hard to put in words and describe our development during 2019. Coming into the start of 
the year we had our ambition set high in terms of what we thought could be achieved and what 
boundaries we would push. Seeing how our founders have adapted to Additive Manufacturing 
(AM) technologies and started integrating them in their development and production processes, 
seeing that we in the AMEXCI group of 11 owner companies have gone from a few engaged individ-
uals to entire teams with strategies in place for how to master AM is truly impressive.

Like for every start-up the road is far from straight 
however there needs to be a guiding beacon to keep 
the right track and in our case we would not be where 
we are today without the constant engagement and 
support from our founders who give us clear input and 
directive as to how AMEXCI can serve as a valuable 
resource.  We have had to adapt to the growing demand 
on AMEXCI services by continuing to grow the team and 
at the same time expand our capabilities with the ad-
dition of a materials laboratory to offer more in-depth 
analysis on new metal alloys and adding new manu-
facturing processes. 

Additive Manufacturing is still a rapidly growing tech-
nology field, we need to keep up in order to not fall 
behind the rest of the world and keep Nordic industries 
competitive. One of the key elements to stay ahead is 
international collaboration where we constantly build 
bridges in order to understand how the world around 
us is changing. Germany, The US and China serve as 
real powerhouses not only when it comes to providing 
manufacturing solutions but also looking at the maturity 
as to how companies are using the additive technologies 
to manufacture state of the art products. Several global 
companies like GE, Siemens, Sandvik, Audi and MTU are 
living proof of mid to high-volume serial production ba-
sed on AM, and for the years to come we aim to see that 
the same development is realized in the AMEXCI group. 

We believe we can drive the 
 industrialisation of AM  forward 
and put Swedish industry 
at the centre stage.

Edvin Resebo 
Chief Executive Officer

AMEXCI has established itself well with a strong 
international team with over six different nationalities 
where each individual bringing their respective area 
of expertise to our customers projects. As a company 
we have continued to develop our processes and are 
now at the stage to take on a new level in our deliveries 
by becoming AS 9100 certified in order to comply with 
current aerospace standards. 

We also have to be self critical. How can we as a 
company adapt our way of working and act as a role 
model in terms of sustainability for the environment, 
our colleagues, our customers and society in large? We 
are proud to be working with a technology that enables 
resource efficient production and through increased 
product performance being able to directly impact how 
the end-use product impacts the environment but is 
that enough? We believe we can do more and will enga-
ge actively with initiatives and organizations to elevate 
awareness and boost industrial ecology. 

Our promise is that we will continue to drive excel-
lence in Additive Manufacturing and strengthen our 
customers to make them even more competitive and 
sustainable in the long term on a global market. Our 
mission is far from finished and our target is set on the 
horizon – a future of digital manufacturing.

Benjamin Haller, Head of Innovation, Edvin Resebo, CEO and 
Joel Andersson, Head of Operation
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During the second year in business, AMEXCI has had a continuous focus on developing the compa-
ny by recruitment of talented individuals. Reconstruction of existing facilities has been ongoing to 
broaden and develop the companies capacity. During the year, AMEXCI’s offering completes with 
investments in a materials-lab for verification of materials quality. Investments also include space 
for continuous collaboration between customers and AMEXCI to keep driving focused develop-
ment of materials and products. 

AMEXCI IN SHORT

2018 2019
AN EXCITING FIRST YEAR

The year of 2018 was the first year in business for AMEXCI. The year was 
characterised by the development of an comprehensive offering of 

 customised trainings in Additive Manufacturing as well as the establish-
ment of a state-of-the-art facility in Karlskoga, including the purchase of 

in-house technology for metal and polymer Additive Manufacturing. 

CAPACITY AND COMPETENCE DEVELOPMENT
The intensity of the establishment are showed in the results which are in line with the foreseen plan.  
AMEXCI has continued to educate engineers and product developers from the owner companies to 
spread competence in Additive Manufacturing. The company works in close collaboration with the 

 owner companies’ development departments, where over 140 unique components have been printed 
with Additive Manufacturing. With a reliable platform to build from, the hope is that AMEXCI, together 

with its shareholders and customers, will keep developing the business over the coming year.

Engineers trained

206(247)
Trainings held

21(11)

EDUCATION

Unique printed parts

102(18)

CUSTOMER DEVELOPMENT

Square meters of lab

725(432)
In-house AM technologies 

7(5)

FACILITIES AND EQUIPMENT

Team members

16(11)

TEAM

6 (6)

RESEARCH
Research projects

Figures in brackets refers to 2018.
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ENABLING PEOPLE TO ACCELERATE 
PRODUCT DEVELOPMENT
Increasing the industrial use of Additive Manufacturing (AM) requires not only a strong focus 
on products but also on the people behind them. AMEXCI’s newly built Co-creation Space 
provides a flexible and creative working environment to host entire project teams for several 
days or weeks to work to work creatively on creating innovative products using the full 
 potential of Additive Manufacturing.

SECURE THE RIGHT  CAPABILITIES
In November of 2019, the AMEXCI capabilities were further strengthened by the addition of a 
state- of-the-art materials laboratory, specifically designed to meet the challenges set by Additive 
Manufacturing and to cement quality as one of the core values of AMEXCI. The materials lab is 
equipped to reflect the development seen from the owners, where the focus is shifting to more 
complex parts with higher demands on quality and reproducibility. 

A typical AM journey that companies go through starts 
with an understanding of the potential of Additive 
Manufacturing. Managers and other decision-makers, 
followed by operative engineers, bring knowledge and 
apply their learnings within the business for further 
growth and innovation. 

At AMEXCI, customers not only have access to state-
of-the-art equipment in the AMEXCI production and 
materials lab but also to AMEXCI’s experts in the area of 
design, engineering, and production. The idea is to sha-
re know-how between AMEXCI and businesses to ramp 
up AM activities and realizing projects from concept to 
finished products. 

New facility space for co-creation
A typical week in the Co-creation space at AMEXCI 
always consists of a combination of lectures, interacti-
ve exercises, collaborative work on AM software as well 
as work on physical parts. Besides working on physical 
AM products, the focus always lies on enabling employ-
ees with the relevant skills in the most relevant areas 
surrounding their project. 

With the best available sample preparation and hard-
ness measurement equipment from Struers, Stereo and 
automatic Light Optical Microscopes from Nikon, and 
tensile and impact mechanical test rigs from Instron, 
the fundamental tools for ensuring the quality of our 
products are now in-house. Additionally, a high-accura-
cy Nikon ModelMaker 3D scanner plays an instrumental 
role in opening up the field of reverse engineering 
in addition to verifying the dimensional accuracy of 
our products.

Quality assurance and material testing
The Materials lab is the key resource for development 
work for new alloys, as well as to improve on current 
materials by improving surface quality and mecha-
nical properties. Coupled with our two Metallurgists 
that share over 10 years of professional experience 
with  additively manufactured materials, AMEXCI is 
well set up to tackle the challenges presented by 
our  customers.

On top of projects in the Co-creation space, AMEXCI 
 offers several educational programs for different levels 
and challenges surrounding AM. Courses can either 
be customized from a set of pre-defined modules in 
the area of technology, design, business, and produc-
tion or tailored to fit your needs from engineering to 
 management.

We believe that education and a 
strong focus on people are key for 
a company to be successful with 
Additive Manufacturing. 

Benjamin Haller 
Head of Innovation

Quality assurance and material 
testing is a crucial step in the 
AM process chain, to build trust 
in the technology.

Linnéa Tingö 
Metallurgist 

Linnéa Tingö and 
Kim Färnlund, 
Metallurgists.
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CLOSING THE LOOP
In order for AMEXCI to further develop as a resource within the group of owner compa-
nies,  investments have been made  to shorten lead times and add critical equipment to 
do more in depth analysis on materials and manufactured prototypes. 2019 has been 
characterized by products for future serial production and R&D  projects focusing on the 
next generation of products to come. 

As clients adapt to AM at high speed and embrace the 
fundamentals of the technology, AMEXCI have seen a 
growth in the number of AM projects initiated in 2019. 
Engineers who has been trained through AMEXCIs 
educational programs are coming back engaged in pro-
jects with high potential in AM. A positive movement 
of learnings being applied in businesses, is currently 
spreading across the AMEXCI network.  

The new facilities at AMEXCI include a new materials 
lab with capacity for metallographic and mechanical 
testing aiming for development of AM process parame-
ters enabling new metal alloys to see the light of dawn 
as well as making sure that the parts leaving AMEXCI to 
our customers meets the required material properties. 
For AMEXCI is it crucial to close the loop and be able to 
meet our customers at any given situation within the 
work flow, that is why investments in relevant equip-
ment has been critical in 2019. 

During 2019 we have seen a big 
change in our incoming quote 
request from our customers. 
A higher number of requests shows 
that the engineers are adopting 
the possibilities with AM technology 
and, as a result, are able to create 
more innovative solutions for their 
future products. 

HITAB
AMEXCI is co-located with the company 
Hartvig Industriteknik AB (HITAB) who 
is a specialist in CNC machining and 
holds over twenty years of expertise in 
this field. Integrating post machining 
is crucial for success in AM where a big 
influence on the final cost of the part as 
well as lead time comes from the post 
machining of the parts produced. HITAB 
has been a valuable partner for AMEXCI 
in order to effectively close the loop 
from design to finished part “ready-
to-use”. Having close proximity not 
only enables a close collaboration on 
projects but also minimizes the need for 
transports and keeping environmental 
impact at a minimum.

AM is changing the way Saab do business 
The AM group has during 2019 initiated an AM Demonstrator project together with 
AMEXCI, with the intent to demonstrate the increased value of moving away from a 
“component by component” perspective, to the entire product. The Demonstrator 
project is applied to an existing product and is so far very promising and will hopefully 
show the fantastic values gained when using AM from the start, when re-engineering an 
existing product or designing a new product. The potential values will roughly increase 
by an order of magnitude and will probably have impact on the product portfolio, busi-
ness offering and market position, for the product in question.

Joel Andersson 
Head of Operations

Joel Andersson, Head of Operations and Merve Canalp, Researcher

We are looking forward to  
deepening the collaboration with  
AMEXCI and increasing the value 
of using AM in the Saab product 
portfolio and business offering.

Göran Backlund 
CTO, Saab Dynamics

Chair of The Saab AM Group

BUSINESS AREA SAAB SURVEILLANCE

Increasing performance for airborne  
radar system
A few years before AMEXCI was founded, an airborne 
radar system was subject to AM application and after 
a qualification process several parts of the system are 
since end of 2019 manufactured using metal AM (alumi-
num). AM has offered some great values;

• Tremendously increased cooling performance  
using unique AM design

• Substantial weight savings, about 25-50%
• Fewer parts eliminates risk of leaking
• Shorter manufacturing lead time

Using re-engineering for part consolidation,  
decreased lead time and cost 
One of the absolutely first Saab jobs for AMEXCI was 
re-engineering several parts of the submarine engine 
system, using metal AM. One of the recent successful 
application is a heat exchanger where the AM version 
(Inconel) offers the following values;

• Part consolidation; 609 parts becomes 1
• Manufacturing lead time reduced from  

3 months to 3 weeks
• Indication of far lower manufacturing cost  

for volume production
• The AM design freedom offers new functionality  

in the heat exchanger
• The heat exchanger has been rig tested  

and performs very well

This is a very promising start and when looking forward 
Saab Kockums can see even higher values for other com-
plex parts of the energy system, so the effort continues.

ADDITIVE MANUFACTURING  
A GAME-CHANGER AT SAAB
Göran Backlund, CTO Saab Dynamics and Chair of The Saab AM Group reports that all 
six Business Areas with the Saab Group runs initiatives on metal and, or polymer Additive 
Manufacturing (AM). In particular, two initiatives have been exceptionally successful.

BUSINESS AREA SAAB KOCKUMS
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PUSHING THE LIMITS OF  
ADDITIVE MANUFACTURING
AMEXCI aims at taking relevant AM research and development 
to the  manufacturing industry, making it accessible and applica-
ble. The speed in which the AM technology develops makes it as 
important as ever to join  forces and share common experiences             
to keep up on the global AM market.  

COPPER PRINTING
Together with stakeholders, AMEXCI is investigat-
ing the potential of copper for Additive Manu-
facturing by testing the thermal- and electrical 
conductivity of test specimens manufactured 
using three different energy sources; electron 
beam, high power Infra-Red (IR) laser, and green 
laser. The capacity of the different technologies is 
also demonstrated with a real-life application. By 
building knowledge and understanding how the 
different energy sources affect the material together, 
each stakeholder has the opportunity to select the 
technology that best suit their application.

Copper is conventionally used in many different 
forms and applications, such as inductor coils, 
heat exchangers, and electrical components. 
Since the design freedom is sometimes limited 
with conventional manufacturing, and operations 
such as brazing can limit the performance of the 
component, Additive Manufacturing can help to 
increase the performance of the copper applica-
tions with new designs. 

While copper has proven to successfully been 
printed using Electron Beam-Powder Bed Fusion 
(EB-PBF), the reflectivity of copper parts within 
the infrared spectrum makes it more challenging 
to manufacture with laser-based techniques. Two 
potential solutions are to either increase the laser 
power drastically to “brute-force” fuse the metal 
powder or to change the wavelength of the laser to 
a spectrum with less reflectivity e.g. green or blue. 
The latter has shown potential to produce material 
with good electrical conductivity.

AM technologies evolve at high speed and has done 
so since the ’80s. Yet it is a relatively new technology 
within the manufacturing industry. Businesses have to 
continually evaluate, what direction to head towards 
and what paths to skip entering. The AMEXCI team is 
a talented group of people whose competence are 
covering the whole AM workflow. They work closely 
with the clients, exploring the outer edge dimensions of 
the AM technology and conduct research in areas that 
clients face in their daily business advancements. The 
goal is to make relevant AM research accessible and 
applicable for the Nordic manufacturing industry. By 
creating a platform for know-how sharing the AMEXCI 
network can secure competence development and a 
 competitive generation of innovators.  

In 2019, AMEXCI conducted both individual and joint R&D 
projects in areas of material and parameter development 
and technology benchmark studies for both metal and 
polymer.  So-called “Multi Owner”-projects are condu-
cted together with AMEXCI’s founding companies. The 
main idea is to bring together various business areas that 
share the same challenges, with different perspectives 
however, to learn from each other’s experience and work 
towards a shared comprehensive output at lower cost.

One example of such a component is the paint mani-
fold. The paint manifold mix two components of a paint 
right before atomization and is therefore located in the 
end of the robot arm where weight reduction becomes 
increasingly important.

PUBLIC FUNDED R&D PROJECTS 
To further strengthen AMEXCI’s position, increase our knowledge 
base, and support the advancement of the three focus areas 
outlined in the Strategic Research Agenda; Education, Quality 
and Productivity, and Occupational Health and Safety, as well 
as Security, AMEXCI is part of a number of public funded pro-
jects with varying degrees in in-kind participation and  various 
parties from Academia and Research Institutions. 

AM OFFER USER-FRIENDLY, WEIGHT 
OPTIMIZED DESIGN FOR ENHANCED 
ABB ROBOT PERFORMANCE 
ABB have had several interesting collaboration projects with AMEXCI in 2019. One example is the 
development of a manifold for paint robot applications1. Industrial robots in general is an ABB 
application where lightweight structure is of importance. This is especially true for components 
located at the end of the robot arm. For a paint robot, this is the paint atomizer module.

Erik Johansson
Principal Scientist, PhD
ABB, Corporate Research 

Design för Assembly

Topology Optimized Design

Original Design

The manifold is manufactured today from a stainless- 
steel block through conventional CNC machining. Since 
the inner side of the manifold consists of a complex 
network of pipes, the production of the manifold is costly.

Improvements made: 
• Total weight decreases of 30%.
• Easier assembly and service.
• Significantly reduced material waste (88%).
• Easier cleaning and improved component robustness.
• Shorter lead-time.

During this design phase ABB and AMEXCI worked together. 
The design of the manifold was chosen both from func-
tional, assembly, printing and post machining aspects. 
Especially the post machining was a challenge. Due to the 
close collaboration all issues could be solved. Based on 
the size and complexity of the part, Selective Laser Melting 
technique was selected and has been used to produce the 
prototypes. The parts have been printed in-house AMEXCI 
and post machined at a sub-supplier using AMEXCI’s exten-
sive network. The final prototype has later been tested and 
verified in verification test at the Business Line within ABB. 

To summarize, the prototypes of this new generation of 
manifolds both gives a significant weight reduction as well 
as ease for assembly. The use of SLM also significantly 
reduced material waste and shortened the component 
delivery time. Altogether, this improved manifold would 
offer a more user-friendly design and open for enhanced 
robot performance for ABB customers. The manifold proto-
type is a result of a fruitful collaboration between ABB and 
AMEXCI.

1  More details about the manifold development  
could be found in ABB Review, 02/2019

FRUITFUL COLLABORATION BETWEEN ABB AND AMEXCI
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Maud Chidiac, Program Manager AI and 
Fredrik Karlsson, System Integrator. 

AUTOMIZATION OF THE  
AM PROCESS CHAIN
Artificial Intelligence is currently being invested in by various industries. Yet the biggest 
 challenge is to make the shift from a hyped technology to actually deploy it in real applications. 
AMEXCI is currently investigating how to use Machine Learning algorithms to automate the 
quality assurance activities for additively manufactured products in serial production.

AMEXCI’S CONTRIBUTION TO  
SUSTAINABLE DEVELOPMENT
The AMEXCI model of technological collaboration contributes to a circular economy 
and a flow of sharing know-how between industries. We believe that it is our mission to 
recognize not only the financial and technical benefits of Additive Manufacturing but to 
raise environmental awareness and promote the sustainable aspects of the technology.

During 2019 AMEXCI joined forces with Stockholm 
based Peltarion to investigate and develop a quality 
assurance system using Machine Learning to add intel-
ligence in the Additive Manufacturing (AM) workflow 
using the large quantities of data generated therein. 
By collecting and correlating the data coming out of 
the AM process the basic idea is to get the system to 
identify potential defects and what those defects could 
be through thousands of 2D layers, something that 
today is simply impossible for one expert individual 
to analyse given the sheer quantity of data generated. 
AMEXCIs AI developments goal is ultimately to create a 
much more resource efficient and reliable qualification 
process when moving into serial production.

Deploying a system that can anticipate defects and 
process breakdowns means that companies using it 
can save both time and money in the end. We want this 
to be an attractive tool for active users of AM and hope 
that it will serve as a powerful tool in the toolbox to 
push efficiency and quality. 

Once monitoring data are labelled and collected, the 
model should recognize the process deviations that are 
pheno menon of defects by clustering those indications 
by type of defect. Over time and by being trained by 
those parameters/defect correlations, we want the 

In the transition from industrial prototyping to 
 manufacturing of AM applications, AM innovators hold 
a responsibility to promote the environmental benefits 
of Additive Manufacturing in order to support industry 
players in making fact-based decisions about sustai-
nable future production – taking not only financial 
benefits, but aspects like health and safety, materials 
and waste disposal into consideration. 

The environmental performance of Additive Manu-
facturing does generate very little waste compared to 
conventional manufacturing techniques. Only ma-
terials needed is used while leftovers are sieved and 
recycled for next print job. Additive Manufacturing is 
also a technology of significant possibilities due to 
digitalization which makes a resource-efficient and 
accessible technology with capabilities to print on 
demand. Lightweight components will probably trans-
form industries like aerospace as they contribute to a 
reduced need for fuel and thus Co2 emissions per flight.  

module to autonomously understand the non-linear 
linkage between features and parameters causing a 
defect and give to the end-user a data-based defect 
quality report that is application based. 

For the first experiments, we need to work with a 
 “human-in-the-loop” approach where the outcomes 
of the model (trained to recognize defect patterns) are 
being validated by AM experts. This validation app-
roach ensures we can verify that the machine learning 
outcomes are relevant from an AM point of view.

Maud Chidiac 
Program Manager AI

We learnt that the key to successfully 
deploy AI in our company processes is to 
break it down to tangible small steps and 
to constantly question our approach in 
regard with the overall goals.

For us at AMEXCI, it is obvious to take responsibility, 
and we drive the company’s business in such a way that 
we consider our environment being long-term sustai-
nable for both the individual and society at large. We 
actively pursue environmental work and are committed 
to sustainable development. We encourage environ-
mental awareness and responsible thinking and work 
towards goals and requirements reflected in AMEXCI’s 
global management system ISO (14001), integrated at 
all levels of the value chain. 

Engagement and green memberships
AMEXCI is a proud member of the Additive Manu-
facturer Green Trade Association (AMGTA). The Green 
Trade Association is comprised of manufacturers 
who  recognize the positive environmental impact of 
 Additive Manufacturing and whose mission included 
promoting the environmental benefits of the tech-
nology. Our goal with membership is to act as we 
learn and become a environmental friendly Additive 
 Manufacturing business. 

AMGTA
The Additive Manufacturer Green 
Trade Association (AMGTA) is a 
non profit organization founded 
in November 2019 to promote 
the green benefits of Additive 
Manufacturing within key indus-
tries ans the general public.

GREEN BUSINESS BUREAU 
The Green Business Bureau, is 
an authority in green businesses 
who provide tools to enabling 
businesses to understand, 
prioritize, implement and certify 
green initiatives and sustainable 
business practices. 

ISO 14001
AMEXCI is certified according 
to the management system 
standard of ISO14001:15. The 
aim is to raise environmental 
awareness as well as conduct 
the business in such way that 
we consider the environment 
being long-term sustainable for 
both the individual and society 
at large. 

BREAKIT IMPACT CHALLENGE
The challenge is a digital boot-
camp with the purpose of mak-
ing businesses climate smart, 
and in the long run - climate 
neutral. In five steps, AMEXCI 
has overseen it’s travel habits, 
resource agreements, recycling 
routines and supplier contribu-
tion, to make sure we conduct 
our business as climate friendly 
as possible. 

AI TECHNOLOGY APPROACH
AMEXCI’s chosen approach is to cluster the 
process deviations shown on the AM machines 
three different in-situ monitoring systems to 
recognize defects or foreseen defect patterns, 
using semi-unsupervised machine learning. The 
algorithm will filter defects through a so called 
“Convolutional Neural Network” In addition to the 
in-situ AM machine process data, metallographic 
evaluation and Industrial Computed Tomography 
data will be added when needed.
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FOUNDING SHAREHOLDERSABOUT AMEXCI 
AMEXCI AB is a joint venture, R&D 
company, founded by  eleven Nordic 
companies. Our goal is to accelerate 
the industrial use of Additive Manu-
facturing by raising awareness of this 
technology and support our custom-
ers in their journey to adopt Additive 
 Manufacturing and increase their 
competitive advantage.

AMEXCI offers its customers to devel-
op their products and people, using 
Additive Manufacturing as the enabler 
for higher performance and shorter 
lead times for a more innovative and 
sustainable future production. At our 
labs in Karlskoga, we offer Additive 
 Manufacturing services, material 
 analysis, mechanical testing and 
 customer trainings.
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AMEXCI AB
Gammelbackavägen 2

691 51 Karlskoga, Sweden
info@amexci.com




