WAMECH
Welding technology
for 3D printing of
components
In the manufacturing industry, metal components can be
produced by pouring materials into a mould or by turning
and milling them. This is a time-consuming, resourceintensive and expensive process. The knowledge institute
LAC from the Netherlands and the company LINQcase from
Spain are developing a solution for this in their Manunet
project called WAMECH: a 3D welding technique which,
with the aid of an industrial robotic arm, can produce a
component layer by layer. Cameras and sensors are used
to assess whether the component meets the desired
characteristics. Kevin Guit, who works at LAC and is the
project coordinator of WAMECH, is excited about the
preliminary results: “The technique we have developed
offers companies in the manufacturing industry the
opportunity to produce components in a cost-eﬃcient,
fast and environmentally friendly way.”
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Welding technology for 3D printing of components

Cheap, fast and

Industrial
welding robot

sustainable
alternative
production method
“The reason we started the project is that

of manufacturing components is by pouring

a large Dutch company, which produces
metal components for various industries,

liquid material into a mould, but this is also
expensive because such moulds have to be
specially designed for a particular component,
which takes a lot of time and does not allow

approached us to ﬁnd a solution for a
question they had,” Guit starts. “They produce
several components with complex shapes that
are currently manufactured in an expensive
way using conventional methods. The
disadvantage of these methods is that you
have to process a large block of material until

for ﬂexible manufacturing. Together with

you have the desired shape of your
component. Firstly, this technique makes it

Wire Arc Additive
Manufacturing (WAAM)

diﬃcult to obtain components with a complex
shape, such as concavities and curves.
Secondly, it is not environmentally friendly
because it generates a lot of waste and
consumes a lot of energy. Another method

our partner, we have found an alternative to
these methods, which is interesting for many
companies in the manufacturing industry.”

Within the framework of Manunet, LAC is
developing a technique that

allows

them

to produce a component layer by layer by
using an industrial welding robot and a
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3D metal printing

certain type of welding wire. Jort Dwarshuis,
who works at the LAC and is responsible
for the technical realisation of the project,
explains: “We used a technique called Wire
Arc Additive Manufacturing (WAAM). WAAM
is basically 3D printing with steel or other
materials. You start from nothing and the
welding robot repeatedly deposits layers of
material on top of each other until you have
a 3D printed product. The advantage of this
technique is that the welding robot only uses
as much material as necessary to obtain the
desired product. This results in potential cost
savings for the company using this technique.
This depends on various factors such as the
rarity of the used material and the amount
of waste that conventional methods would
produce. To determine whether WAAM is a
good alternative to conventional methods,
it is necessary to make calculations ﬁrst. The
WAAM method is very sustainable compared
to other methods because it uses less energy
and there is less waste to process or recycle.”
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A complex process

have the desired physical properties. Through

“There were quite a few challenges in
developing the 3D welding technology,
because you have to take into account many
aspects and link many technologies together,”

the component, which is useful to improve the

Dwarshuis continues. “Before you can apply
this technique, you have to do a lot of research
and testing, which is a big threshold for many
industrial companies. They often don’t have
the knowledge or the capacity. The biggest
challenge was the programming and control of

them to integrate all the technologies into one

the welding robot. Beforehand, we examined
several parameters that inﬂuence the process,
such as the distance between the welded
lines, the height of the layers and the welding
speed. If the parameters have not been
investigated thoroughly and the robot has
not been programmed properly, imperfection
(e.g. craters) may appear in the layers of the
component or the material may drip over the

laser technology and sensors, they can scan
quality of the components and the welding
process. Currently, these processes take place
on their premises, but we are working with
process.”

Mass individualization
Although the partners have developed
a technology for one particular type of
component, it has the potential to be used
on a larger scale in the
manufacturing
industry and even in other sectors. Guit is
convinced of the possibilities: “Customisation
is becoming increasingly important, because
that is what the consumer demands. To
achieve this, you need machines that offer
maximum ﬂexibility, but which can produce

outside edge of the printed part. By testing, you
eventually get a certain component with the
desired mechanical properties. It is important
to obtain the right hardness, otherwise the
component is fragile. By testing continuously

in the most standardised way possible.
Individualised mass production, that is our
aim. That is what we want to achieve in the
industry. If we can integrate Linqcase’s quality
control and Lurrederra’s coating process into

and programming the robot differently, we

our welding process, everything takes place at
one location. That way we can quickly produce
high-quality complex components with a
corrosion-resistant coating.”
“We are still working together on this, but the

were ﬁnally able to produce a component with
the desired properties. Each material and each
component requires different parameters and
settings, which makes WAAM a knowledgeintensive production method.”

Production, quality control &
coating in one place
In Manunet, LAC cooperates with the Spanish
companies Lurrederra and Linqcase. Guit:
“Lurrederra provides the components we
produce with an anti-corrosion coating. This
is important because our components are

project is also of great value for the partners
individually. We, LAC, are a knowledge institute
and our aim is to transfer our knowledge to
companies. With the knowledge gained in this
project, we hope to be able to help even more
companies. Lurrederra has developed a special
coating that is of interest to several customers
in the offshore industry and Linqcase’s laser

intended for the offshore industry, where they

scanner can be integrated into the production
process of industrial companies that want to
carry out their quality control in a fast and

are constantly exposed to natural elements

eﬃcient manner.”

that can affect their shape and strength. The
other Spanish company, Linqcase, helps us
by checking whether the components we
produce meet the desired dimensions and
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Cross-border
cooperation
“Through the Manunet network, we came into contact with two Spanish companies that
are helping us to develop and improve the innovation we came up with: Lurrederra and
Linqcase. We, LAC, focus on 3D-printing the component using an industrial welding robot,
Lurrederra provides the components with an anti-corrosion coating and Linqcase has
developed a quality control process for the components. The cooperation is running
smoothly and will undoubtedly continue after the project.”
Kevin Guit- LAC
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Acronym
WAMECH

Call
Call 2020

Coordinating Funding Agency
Provincie Overijssel (The Netherlands)

Participating partners
LINQcase (Basque Country-Spain)
Stichting LAC, (The Netherlands)

Project duration
24 months

Total project cost
€ 368.031

Contact
LAC
+31 74 852 53 89
info@lac.nl
https://www.lac.nl/
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”The province of Overijssel is
responsible for regional economic
development. We are a partner
of Manunet because it enables us
to support the involvement of our
regional SMEs in an accessible way in
international innovative projects and
to establish connections with foreign
regional networks.”
Bas Ramaker - Province of Overijssel
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