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The challenges of moving
towards a true industrial process

AM’s transition from prototyping and short-run production to
the higher-volume manufacturing of components is driving
fundamental changes in both machine design and best-practice
in production environments.

In particular, major PBF machine manufacturers have
demonstrated automated factory solutions which promise

to dramatically improve productivity across the complete AM
process chain, from file preparation through to part build, heat
treatment and build plate removal.

Crucially, the industry’s drive towards increased production
efficiency is paired with a growing awareness of the need to
manage risk in powder-based AM processes. These risks come
primarily in the form of the explosivity/pyrophoricity of very fine
metal powders and toxicity through inhalation. Such risks have
been acknowledged for many decades by the wider metal powder
processing industries, and there is now an increasing focus on
them in the context of metal AM part production.

As highlighted in two articles in this issue, safety considerations
are driving both advances in AM machine design (page 91) and
innovations in third-party solutions for powder removal and
reprocessing (page 113).

Of course, the issues surrounding powder handling extend
beyond environmental and safety considerations. The powders
used in AM processes are expensive and some can be highly
sensitive to air exposure. The development of a holistic approach
to powder management in AM processes will, therefore, be of
fundamental importance as the industry moves towards true
industrial production.

Nick Williams
Managing Director
Metal Additive Manufacturing
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Managing risk, productivity and quality

A key goal for the metal AM industry is the
automated series production of components
through a streamlined manufacturing process.
Such an ambitious goal faces a major obstacle:
the challenge of powder removal. Joseph Kowen
reviews some of the significant risks facing AM
producers at this stage of the process, from health
and safety considerations to the impact on quality
and productivity.
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Porsche Classic
supplies
replacement parts
using metal AM

Porsche Classic, based in Stuttgart,
Germany, a division of Porsche AG
dedicated to classic vehicles, has
begun producing rare, replacement
parts by metal and plastic Additive
Manufacturing.

Traditionally, where a spare
part is no longer available, it would
be reproduced using the original
tools or, if the original tools are
not available, replacements would
be made. However, this can pose
a challenge when ensuring the
supply of spare parts which are only
required in very limited numbers,
due to the inefficiency inherent in
producing new tools for the sake of
a very short production run.

In order to enable the economic
manufacture of rare parts to a high
quality in very short production
runs, Porsche Classic states
that it is now using Additive
Manufacturing. One example of

such a part is the release lever for
the clutch of the Porsche 959 (of
which only 292 vehicles were ever
produced), originally produced in grey
cast iron and subject to very high
quality requirements. The company
stated that it is now using Selective
Laser Melting (SLM] to produce the
part from tool steel. The replacement
part produced by SLM is reported

to have passed both a pressure test
with a load of almost three tonnes
and tomographic examination for
internal faults. Subsequent practical
tests, with the lever installed in a test
vehicle, were also passed.

Due to the positive results it has
received to-date, Porsche stated that
itis currently manufacturing eight
other parts by metal and plastic
Additive Manufacturing, and testing
whether a further twenty components
could be suitable for AM. The metal
AM parts will be produced in steel
and alloys using SLM. According to
the company, although all parts are
subject to the quality requirements
of the original production period as
a minimum, it has found that most
meet higher standards on testing.

www.porsche.com

Porsche Classic is dedicated to the company’s classic vehicle ranges [Courtesy

Porsche AG)
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Stratasys metal
AM platform
for short-run
applications

Stratasys Ltd, based in Minneapolis,
Minnesota, USA, and Rehovot,

Israel, reports that it is developing

a new metal Additive Manufacturing
platform designed to offer a viable
solution for short-run manufacturing.
According to the company, the new
system has been developed internally
over the past several years and
incorporates Stratasys's proprietary
jetting technology.

The company has been developing
and producing polymer-based AM
systems for roughly thirty years,
including its popular FDM and PolyJet
3D printing platforms. This will be
the first internally developed metal
AM system on offer by the company
and is reportedly aimed at addressing
the needs of customers whose
requirements include the production
of pilot-series parts, small batch
manufacturing during product ramp
up and end-of-life, and customised,
lightweight and complex parts.

Starting with aluminium, it was
stated that the system will offer an
economically competitive cost-per-
part, with easy to implement post-
processing and high part quality.

“We are extremely excited to
announce our development of this
new Additive Manufacturing platform,
targeting short-run production
applications for a variety of industries,
including automotive, aerospace,
defence, machining and metal
foundries,” stated Ilan Levin, Chief
Executive Officer of Stratasys.

www.stratasys.com
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Industry News

GKN confirms plans for sale of

Powder Metallurgy business

GKN plc has confirmed that it will look to divest GKN
Powder Metallurgy, comprising GKN Sinter Metals and
Hoeganaes, within the next 12-18 months as part of

its new business strategy to transform the company,
including the sale of non-core segments. The new
strategy announcement comes in response to Melrose
PLC's widely-reported takeover bid in January 2018. After
an initial proposal from Melrose to acquire GKN was
rejected by GKN's board, both companies have launched
campaigns to convince GKN shareholders of their respec-
tive plans for the group.

GKN stated that there are three components to its new
strategy: the company plans to deliver distinct strategies
for different product segments through rigorous capital
allocation and focused performance targets; establish a
delivery culture based on greater accountability, capability
and pace, supported by aligned incentives; and separate
operationally now and formally when it maximises
shareholder value - with the operational separation of
GKN Aerospace and Driveline already underway.

As part of a plan to divest non-core segments, GKN
group will also look to sell GKN Driveline’s Wheels,
Cylinder Liners and Off-Highway Powertrain businesses,

Additive Industries relocates
headquarters in major
expansion

Additive Manufacturing equipment maker, Additive
Industries, Eindhoven, the Netherlands, will relocate its
headquarters to a new facility in April, 2018. The new site,
also in Eindhoven, has up to seven times more space for
growth and will consolidate the business’s headquarters,
development and system assembly and test operations,
currently spread over two facilities.

This move is expected to enable the fast-growing
Additive Industries team to expand further, in line with the
company's stated ambition to “grow to a top three position
in metal AM™ in 2022. After a complete renovation, the
company stated that the building - formerly occupied by
Phillips Electronics since the 1950s - is fully in line with
modern energy-efficiency standards and will offer the
best work environment for its staff.

“We are proud to again move into a great example
of Dutch industrial heritage, where we have been able
to preserve the great architecture of the past and
simultaneously add a touch of modernism,” stated Daan
A.J. Kersten, CEO of Additive Industries. “This makes a
fantastic home for a fast growing digital manufacturing
technology company like us.”

www.additiveindustries.com M
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while identifying plans to grow Driveline China and
further develop its eDrive Systems business. GKN Aero
Additive Manufacturing was also identified as a product
segment positioned for growth.

The board stated that it is targeting up to £2.5 billion
cash return to shareholders over the next three years,
with a significant portion of this expected to come
from divestments executed in the first 12-18 months,
including the sale of Powder Metallurgy. Anne Stevens,
Chief Executive of GKN, stated, “The new strategy
brings clarity, accountability and focus to GKN's
world-class businesses and will allow the group to
attain world-class financial performance. GKN has
great technologies and great people. We have strong
market positions and have delivered good growth, with
management revenues last year of over £10 billion.”

“But too often we pursued growth at the expense
of returns,” she continued. “This will no longer be
the case. The new strategy brings discipline, both
financial and operational.” Stevens went on to state
that the company expects the new strategy to generate
significant cash for shareholders in the short term,
and meaningful sustainable cash flows over the
mid- to long-term. “We expect to deliver £340 million
of recurring annual cash benefit from the end of 2020,”
she stated.

www.gkn.com B
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Celebrating ten years of metal
AM hip cups as GE launches
validation consultancy for
medical devices

The world's first metal additively manufactured acetabular
cup for use in a hip replacement was produced a decade
ago this year, according to GE. The trabecular titanium
AM hip cup was produced by LimaCorporate and Arcam
(now a GE Additive company), in partnership with Dr Guido
Grappiolo, a surgeon at Italy’s Livio Sciutto Foundation
Orthopedic Biomedical Research - ONLUS.

The acetabular cup, named the Delta-TT Cup, marked
the first venture into one of metal Additive Manufactur-
ing’s most successful application areas. Over the years,
Arcam states that it has produced 100,000 hip cups on its
own machines and estimates that hundreds of thousands
more have been made by other metal AM companies.

Key to the success of metal AM implants is their ability
to incorporate rough three-dimensional surface struc-
tures which imitate natural trabecular bone morphology,
according to LimaCorporate. This encourages bone
in-growth — wherein the patient’s bone ‘accepts’ the
implant as a part of the skeletal structure and begins to
grow into it, thereby enhancing patient success rates.
This was made clear with the first Delta-TT Cup: a few
months after the operation in which it was implanted, Dr
Grappiolo reported that a CT scan already showed the
patient’'s bone to be growing into the hexagonal cells on
the surface of the implant.

The lifespan of a conventionally manufactured hip cup
implant typically ranges from ten to fifteen years, with
the maximum lifespan considered to be twenty years,
after which it must be replaced with a new implantin a
second surgery. Having recently assessed the patient who
received the first AM hip cup, Dr Grappiolo stated that he
believes metal additively manufactured hip cups have the
potential to last “a lifetime.”

Arcam states that it has produced 100,000 metal AM hip
cups (Courtesy GE]

Arcam’s Delta-TT Cup was first produced 10 years ago
[Courtesy GE)

GE Additive launches Orthopaedic Validation
Consultancy for metal AM medical devices

To further support its customers through the validation,
testing and verification of metal additively manufactured
medical devices and implants, GE Additive also
announced the launch of a new Orthopaedic Validation
Consultancy [OVC). The service will be run jointly with
GE Additive’s AddWorks Engineering Consultancy and

is designed for companies using Arcam EBM’'s Q10plus
metal AM systems to produce devices to strict regulatory
and compliancy requirements, including FDA standards,
ISO 13485 and other regional and global standards.

Anders Ingvarsson, Product Manager at Arcam EBM,
a GE Additive company, stated, “The medical technology
sector is up there with the aerospace industry in terms
of early adoption of Additive Manufacturing and pushing
the boundaries of this emerging technology. There are
parallels in the way these two sectors are beginning to
incorporate and scale Additive Manufacturing from a
prototyping solution into more mainstream production -
within a heavily requlated market.”

The OVC service will be delivered as a collaborative
process with GE Additive’s customers over a three to
eight-month period. The desired outcome will be twofold;
firstly, to decrease component time-to-market and help
customers get into production with a validated machine;
secondly, to create value in a cost-efficient way.

“We have created a five-step approach from
assessment through to validation. This way we can
provide bespoke modularity and flexibility to map to each
customer’s point on their additive journey. With each
customer, we create an understanding of the production
process, identifying needs and critical parameters
and what needs to be tested and proven. Finding
joint conclusions are the foundations of the process
validation.”

www.ge.com/additive

www.arcam.com B
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EOS expands production capacity with
move to new plant

EOS GmbH has expanded its
production capacity and relocated
its system manufacturing facilities
to a new facility in Maisach-
Gerlinden, near Munich, Germany.
The new 9000 m? factory will allow
EQS to boost its production capacity
up to around a thousand systems
per year.

Commenting on the announce-
ment, Nikolai Zaepernick, Senior
Vice President Central Europe at
EOS, stated, “Our technology is
the right choice for high-quality
series manufacturing applications.
Industrial 3D printing has arrived in
manufacturing. We installed around
1,000 systems in the first ten years
of our existence as a company, this
number has increased significantly,
particularly during the last two
years.”

EOS is reported to have an
installed base of around 3,000
Additive Manufacturing systems
worldwide. “Over the next few years
we also expect to see a further
significant demand for our tech-
nology,” added Zaepernick.

As the quality of materials,
processes and systems is a top
priority for many markets with
high quality standards, such as the
aerospace, medical technology or
automotive sectors, EOS supports
qualification of the technology at its
customers’ premises. In turn, this
is said to help shorten the time to
market for additively manufactured
products.

When a customer buys a system
from EOS, factory acceptance
tests (FATs) are carried out. At the
new plant in Maisach, customers

The new EOS manufacturing site in
Maisach, Germany (Courtesy EQS)

also have the opportunity to get
involved in acceptance tests for new
systems. In addition to the machine
qualification customarily performed
by EOS, customers can request to
have specific test jobs built of parts
that they actually want to produce at
a later date.

www.eos.info @
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Sandyvik to build $25 million titanium
and nickel metal powder plant

Sandvik, headquartered in
Stockholm, Sweden, is investing
approximately 200 million SEK
($25 million) in a new plant for the
manufacturing of titanium and
nickel fine metal powders. The new
facility, within the business area
of Sandvik Materials Technology
(SMT], will be located in Sandviken,
Sweden, close to the company’'s
in-house titanium raw material
supply and centre for Additive
Manufacturing. The plant is
expected to be operational in 2020.
According to the company,
the investment will complement
SMT's existing powder offering
and strengthen Sandvik's position
in the rapidly growing markets
for metal powder and metal
Additive Manufacturing. Sandvik
is a leading producer of fine metal

powders and serves a number of
Additive Manufacturing companies.
Its stainless steel, nickel-based and
cobalt-chromium alloy powders are
manufactured in the United Kingdom
and Sweden and sold across Europe,
North America and Asia through the
Sandvik Osprey brand.

With demand for metal powder for
AM expected to increase significantly
in the coming years, the company
sees titanium and nickel-based alloys
as key growth areas accounting for
a significant portion of the metal
powder market.

Annika Roos, Head of product
area Powder at Sandvik Materials
Technology, commented, “This
investment is an enabler for future
growth and means that we are
expanding our metal powder offering
to include virtually all alloy groups

3D Printing Factory
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News about our latest
cooperation on:

www.3i-mqt.de

Robert Hofmann GmbH
An der Zeil 6
D-96215 Lichtenfels

METAL

» Steel alloy
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Sandvik will manufacture titanium
and nickel fine metal powders at its
new facility

of relevance today. In addition, it will
also support the overall Additive
Manufacturing business at Sandvik.”
“The metal powder segment
and the Additive Manufacturing
business are of increasingly strategic
importance to us. This investment
should be viewed as the latest
evidence of our commitment to an
area that we believe strongly in”,
added Goran Bjorkman, President of
Sandvik Materials Technology.
www.home.sandvik B
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Hoganas completes its acquisition of
H.C. Starck’s surface coating division

Sweden’s Hogands AB has completed
its previously reported take over of
H.C. Starck’s Surface Technology &
Ceramic Powders (STC] business.
Reported to be Hdganas' largest
acquisition so far, it follows the
company’s purchase of Metasphere
Technology in November 2017 and
Alvier PM-Technology in February
2018.

On the closing of this latest acqui-
sition, Fredrik Emilson, President and
CEOQ of Hoganas Group, stated, "STC
is a strategically important acquisition
for our growth agenda in more areas
than traditional Powder Metallurgy.
With STC, Hoganas gets access to new

markets and product groups within
the premium segment for surface
coating and Additive Manufacturing.
The acquisition means that we start
the building of a second strong leg
in Hoganas’ business, next to metal
powder for pressed and sintered
components.”

STC employs close to 400 people,
mainly in Germany, where the
company has two production units
which Hoganas states will comple-
ment its powder production capacity.
STC's customer base is mainly
European, which is said to comple-
ment Hoganas' stronger position in

the Americas and Asia-Pacific region.

CNPC nears completion of facility for
AM metal powder production

CNPC Powder Group is nearing
completion of a new 30,000 m? facility
in Anhui, China, that will provide a
major increase in capacity for the
production of metal powders for
Additive Manufacturing. The company
is reported to be on schedule to begin
manufacturing powders in July 2018,
with an annual capacity capable of
reaching around 3,500 tons in 2019.

The facility is expected to house
six metal powder production lines

CNPC Powder Group’s new facility is
located in Anhui [Courtesy CNPC)

and will provide clients with services
across the metal powder process
chain, from alloy development to
powder production and testing. The
expansion will see CNPC strengthen
its position as an international
producer of AM materials, adding
to the company's extensive range of
metal powders for a wide variety of
applications.

Also housed on site will be
CNPC Powder’s new research and
development facility, which it states
is set to focus on three critical
projects. Firstly, the team will
explore new materials, looking at
the production of new alloys for AM
and Metal Injection Moulding (MIM]
applications. Secondly, the team
will investigate the optimisation
of material production and cost
reduction, which it hopes will lead
to greater cost savings for clients.
Finally, the facility will serve as a
research hub for innovation in AM.

CNPC Powder is a family owned
and operated business established
in 1998, which specialises in the
development and commercialisation

“Together, we become a large
player in surface coating and Additive
Manufacturing,” added Emilson.
“With STC follows a deep knowledge
of applications within, for instance,
aerospace and oil and gas. These are
areas where we see a large develop-
ment potential and where we can
offer our customers solutions for a
more sustainable industry.”

The acquisition contract was
signed in December 2017 and
approved by the relevant competition
authorities at the end of February
2018. "Now we kick off the collabora-
tion with our new colleagues.
Together we will plan for our joint
future as world leader within surface
coating, AM and PM,” concluded

Emilson. “We all look forward to that.”

www.hoganas.com M

of powdered metal materials. The
company has invested in a number
of expansions over the years to
increase its capacity and secure
its position in the market. From
2003-2005, three factories were
established to serve a growing
domestic market and in 2009

the Shanghai office was opened
to enable exports of powders to
international clients. In 2015 a
North American subsidiary, CNPC
Powder North America, was
established to expand services in
the Americas.

As a result of its North American
expansion, CNPC Powder states
that it has been able to establish
connections with North and South
American powder users as well as a
growing presence in Europe. As the
company develops new powders for
advanced manufacturing processes
such as Additive Manufacturing,
the new facility and R&D Centre
at Anhui will allow for continued
support. “This facility is a step
in line with our core values of
long-term relationship building and
developing a high-quality product
for our clients,” concluded Abigail
Franco, CNPC’s Marketing Director.

www.cnpcpowder.com M
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ISDMFG disruptive metal 3-D printing

applications, including mission-critical applications such

Carpenter builds on AM
capabilities with acquisition
of part maker CalRAM

Carpenter Technology Corporation, Philadelphia,
Pennsylvania, USA, reports that it has acquired

MB CalRAM LLC, a metal Additive Manufacturing
service provider. CalRAM supplies powder bed

fusion AM services to the aerospace, defence, power
generation and oil & gas industries from its 25,000 ft?
manufacturing facility in California, USA. The company
holds Nadcap accreditation and is AS9100 certified,

as well as being a Digital Product Definition (DPD)
approved supplier.

Tony Thene, Carpenter’s President and CEO, stated,
“This strategic acquisition builds upon our existing
Additive Manufacturing capabilities and provides
direct entry into the rapidly expanding part production
segment of the Additive Manufacturing value chain.”

“The addition of CalRAM brings industry leading
technology and processes coupled with a talented
team and is a strong complement to Carpenter’s deep
technical experience in producing highly engineered
metal powders and wire for Additive Manufacturing

3D METAL PRINTING AT TOOLCRAFT —
EVERYTHING FROM A SINGLE SOURCE

++ Complete process chain with only one partner ++

Most complex components made of high performance alloys
++ Weight and cost reduction by the use of topology
optimisation and FEM calculations ++ Cross-industry

++ Latest machinery and innovative software ++ Time-saving
and energy-efficient ++ Reliability through state-of-the-art
analysis technology including fatigue testing

ccredited

+ More details:

\ 4
www.toolcraft.de/en/metal-laser-melting tOO’craft
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as jet-engine fuel nozzles, rocket-thrust chambers, and
orthopaedic implants,” he continued.

“CalRAM’s proven expertise and strong customer
relationships will accelerate and enhance our capabilities
and will further strengthen our ability to be the preferred
provider of end-to-end next generation Additive
Manufacturing solutions. As Additive Manufacturing
continues to evolve into more advanced components
with increasing complexity, our customers are seeking
partners who can not only produce parts, but also possess
metallurgical expertise to help determine the best
materials and processes to fit their needs in demanding
applications.”

“Our unique combined capabilities will not only allow
us to deliver the best solution for the customer, but also
allow us to be a leader in the advancement of the evolution
of the Additive Manufacturing industry,” he concluded.

Carpenter Technology is a key producer and distributor
of speciality alloys, including titanium alloys, nickel
and cobalt based super-alloys, stainless steels, alloy
steels and tool steels. Carpenter’s powder technology
capabilities support a range of next generation products
and manufacturing techniques, including Additive
Manufacturing.

www.cartech.com/calram H

Bodycote to provide
manufacturing services to
Safran Group

Bodycote, Macclesfield, UK, has entered into a long-term
agreement with France's Safran Group to provide manufac-
turing services including thermal spray coatings, electron
beam welding, Hot Isostatic Pressing (HIP), heat treatment
and others to Safran companies and their key strategic
first-tier suppliers.

Bodycote’'s processes and technologies are used to
prolong the working life of critical components and provide
in-service protection from factors such as abrasion,
temperature and wear. The company stated that the agree-
ment would be supported by its global network of facilities,
and will initially operate from strategically located facilities
in France and Belgium.

According to the partners, the agreement aims to ensure
that the manufacturing requirements of Safran will be met
by a quality-focused supplier, supporting the growth in
Safran’s civil aerospace programmes. These include the
CFM LEAP for Safran Aircraft Engines, helicopter engine
programmes for Safran Helicopter Engines and landing
gear systems for Safran Landing Systems. The availability
of Bodycote's international network of thermal processing
and other specialist services is expected to offer security
and mitigate risk in the supply chain.

www.bodycote.com | www.safran-group.com H
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THE US LEADER IN METAL AM MANUFACTURING
i3D is the leading Innovator in Disruptive Metal AM. Our
DMLM team specializes in optimizing design for additive

manufacturing with a focus on powder integrity and chemistry.

i3D constantly challenges metal AM limits with over 15
metals ranging from aluminum to copper. The result is
superior, repeatable manufacturing services for the

aerospace, defense, oil, gas, and automotive industries.

i3D’s groundbreaking manufacturing on our new EOS
M400.4, quad laser machine, builds production parts at
higher speeds using larger build areas.

¢ Metal DMLM

¢ EQOS Strategic Partnership

¢ U.S. Metallurgical Partners

* Powder Proof

* Lab / HIP / HT Partners

* AM focused Precision Finishing

* CT Scanning /Advanced Metrology

| www.i3dmfg.com
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Audi producing automotive
components, prototypes and
spare parts

SLM Solutions Group AG, Lubeck, Germany, reports
that its Selective Laser Melting (SLM) systems are being
used by Audi AG for the metal Additive Manufacturing of
components for special and exclusive automotive series,
as well as in the production of prototypes and rare spare
parts. Among the rare spare parts said to be produced

using AM are the water adapters for the Audi W12 engine,

now manufactured on-demand using an SLM®280
system.

Dr Alexander Schmid, After Sales Manager at Audi,
explained, “Manufacturing on-demand is a vision for
us to ensure supply with original spare parts - which
are required less often — economically and sustainably
in the future. Regional printing centres would simplify
logistics and warehousing.” The ability to digitally send a
part design and produce it by AM in a ‘regional printing
centre’, rather than shipping the part itself, has been
a driving factor in the technology’s adoption by many
automakers to produce rarely-ordered spares.

Cutting Tools or Wear Parts?
Upgrade in any shape with Vibenite® steel.

World’s
hardest
Hardness (HRC) steel
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www,vbncomponents.com
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Audi has been working with SLM Solutions to produce
components, prototypes and spare parts

In prototyping, metal AM enables the relatively rapid
adjustment and production of multiple design iterations
of a part. Harald Eibisch, a member of Audi’s Technology
Development Department, stated, “The new constructive
freedoms provided by this technology are especially
interesting. Components for prototypes and spare parts
requested extremely rarely are better suited for SLM
processes than conventional manufacturing procedures
thanks to the benefits of free geometric design.”

“The load capacity of the components is comparable
with parts manufactured using traditional methods,” he
added. According to Audi, the W12 engine’s SLM-produced
water adapter shows that metal AM “sets no limits in
terms of loads.” The company has identified no direct
disadvantage in the material properties and reported that
even highly stressed parts such as pistons can be printed.

The SLM 280 machine has a build chamber measuring
280 x 280 x 365 mm, said to be one of the largest
construction spaces in its class, and uses SLM Solutions’
patented multi-beam technology. It is available in several
configurations, providing single optics (1x 400 W or 1x
700 W), dual optics (1x 700 W and 1x 1000 W) and twin
optics (2x 400 W or 2x 700 W). Depending on how the
components are arranged, SLM Solutions states that an
80% higher build rate can be achieved.

Ralf Frohwerk, SLM Solutions’ Global Head of Busi-
ness Development, commented, “The trust of automobile
manufacturers in metal-based 3D printing is increasing
daily. Thanks to a growing understanding of ‘real and
meaningful’ 3D-suitable designing, previously unimagi-
nable designs for vehicle parts are being created.”

Looking to the future of metal AM in the automotive
industry, he stated, “"Knowing that nearly every automaker
also has vehicle programs with numbers of pieces less
than 2000-3000 units per year in its portfolio, there are
also already aluminium die cast components today, for
example, that can be produced more economically using
additive processes.”

www.slm-solutions.com

www.audi.com

Create the unexpected.

With outstanding 3D-Printing solutions from BASF.

Visit us at AMUG 2018 in St. Louis, booth D13

We offer you engineering solutions and the broadest product
portfolio of materials for industrial applications.

Stay curious and feel free to contact us: 3d-printing@basf.com
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Oerlikon to supply China’s Farsoon
Technologies with range of qualified

metal powders

Swiss technology and engineering
group Oerlikon has signed a
long-term collaboration agreement
with China’s Farsoon Technologies
to supply qualified Oerlikon metal
powders for Farsoon’s metal Additive
Manufacturing systems. It was stated
that the purpose of the collaboration
is to accelerate the adoption of
Additive Manufacturing in China by
providing customers with a combined
solution of printer hardware and fully
certified metal powders.

The agreement between Oerlikon
and Farsoon reportedly could
establish a new business model for
the Chinese AM market. Oerlikon
will serve as the global partner for
Farsoon as a preferred and primary
metal powder supplier. Farsoon will
be qualifying MetcoAdd powders to
its AM systems, enabling customers
purchasing Farsoon technology to
receive Oerlikon AM powders at the
same time. Farsoon added that it

is committed to creating an ‘open
platform system’ for all metal AM
systems, which it says will give
end users the freedom to innovate
and expand the boundaries of AM
technology.

The companies announced
they will further collaborate on
research and development projects
to optimise process performance
for applications, especially for the
Chinese market. Furthermore,
Oerlikon will work with Farsoon to
develop customised alloys for their
AM systems in order to accelerate
the adoption of AM in industries such
as aerospace, power generation,
tooling and automotive.

Florian Mauerer, Head Business
Unit AM, Qerlikon, stated, “For
new technologies, such as AM,
partnerships and the development
of new business models are key to
unlocking their potential. Working
together with Farsoon, a fast-

AM Centre of Excellence for offshore
and marine sector in Singapore

Norwegian-based DNV GL, a
global quality assurance and
risk management company, has
established a Global Additive
Manufacturing Centre of Excellence
(CoE) in Singapore. According to
the company, the centre will focus
particularly on AM in the oil & gas,
offshore and marine (0&M] sectors.
DNV GL aims to enable the
adoption AM technology in the O&M
sector by providing the industry with
technical standards and guidelines
for qualifying and certifying AM
equipment, processes, products,
materials and personnel. The centre
will offer assurance and advisory
services in AM and allied technologies
and - DNV GL believes - has the
potential to position Singapore as a
world leader in the technology.

DNV GL has been investigating
the opportunities and challenges
posed by AM in the O&M sector since
2014. In December 2017 it partnered
with Aurora labs to certify metal AM
parts for the oil & gas, renewables
and marine industries and develop
an AM certification standard to
cover the entire value chain from
powders to parts. Through the newly
established CoE, it is reported to
be running a collaboration with
Singapore’'s Sembcorp Marine,
Singapore Institute of Manufacturing
Technology [SIMTech] and National
Additive Manufacturing Innovation
Centre (NAMIC) to develop and certify
laser aided Additive Manufacturing
(LAAM) technology for the production
of large-scale structures for new
marine-going vessels.

Metal Additive Manufacturing | Spring 2018

©

Farsoon manufactures a range of
metal AM systems [Courtesy Farsoon)]

growing AM machine manufacturer
with a well-established presence
in China, can set a new standard in
the AM industry to bring integrated
quality products and services to
customers.”

“We look forward to working with
a company known for its excellence
and quality in the metal powder
industry,” added Dr Xu Xiaoshu,
Farsoon’s Chairman. “Partnering
with Oerlikon as one of our
preferred material suppliers can
guarantee our customers a high
level of material quality for their
current and future applications.”

www.oerlikon.com/am

www.farsoon.com M

Remi Eriksen, DNV GL's Group
President & CEO, explained, “The
establishment of the centre is
timely due to the rising interest in
adopting AM. With our long track
record in R&D and strong position
in developing industry technical
standards, DNV GL's Global Additive
Manufacturing Centre of Excellence
will play a catalytic role in the oil &
gas, offshore and marine sector.”

“We are committed to building a
centre that will contribute to helping
Singapore create a vibrant Additive
Manufacturing ecosystem,” added
Brice Le Gallo, Regional Manager
for DNV GL South East Asia and
Australia. “The competence and
knowledge gained through research
and development and advisory
engagement with our customers
will support Singapore to maintain
its competitive edge in the global
offshore & marine market.”

www.dnvgl.com M
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ZYYX 3D Printer to launch benchtop
metal AM system in 2019

ZYYX 3D Printer, Gothenburg, Sweden,
a brand of Magicfirm Europe AB,
revealed its first metal Additive
Manufacturing system at TCT Asia
2018. During the show, the company
stated that the system will be suitable
for ‘benchtop’” Additive Manufacturing
in small workshops and offices.

The company showcased a
number of demonstrator parts in
steel, copper and bronze, produced
on a prototype of the system at its
Gothenburg facility. The system
reportedly includes a sintering
solution and uses a patent-pending
AM process combining metal powder
with a non-toxic binder which is safe
to handle without special atmospheric
requirements.

Following the initial build process,
the binder is removed from the ‘green
part’ using non-toxic substances,
resulting in a ‘brown part” which
is then sintered using what ZYYX
reports to be a simplified process.
The new system is said to be capable
of Additive Manufacturing parts

with a resolution of around 50 pm.
Currently, parts have a sintered
density of more than 98% and show
shrinkage of about 21%.

Mats Moosberg, CEQO of Magicfirm
Europe and founder of ZYYX 3D
Printer, stated, "We have been
developing our metal 3D printing
technology for some time and we
are now ready to show an early
stage proof of concept. We're still
fine-tuning the process and the
objects we are showing now highlight
the spectrum of materials and print
volume.”

The company expects to add
further metal materials to the
system’s AM capabilities in the near
future. "We see a great opportunity
to build upon our ZYYX pro 3D printer
for engineering materials and give
our customers access to another
ZYYX tool for doing real prototyping
and one-off production in metal - in
a safe way regardless of facilities,”
stated Moosberg. “We have also
started talking to different parties for

Laseradd showcases its range of metal
Additive Manufacturing systems

Laseradd Technology Co., Ltd,
Guangzhou, China, showcased
its range of metal Additive Manu-
facturing systems at the recent
TCT Asia exhibition in Shanghai,
China. The company specialises
in Selective Laser Melting (SLM]
systems manufacture and sales, as
well as providing a number of metal
Additive Manufacturing services to
its customers.

On display at the show was
the company’s DiMetal series
of metal AM systems, said to be
capable of processing a range
of materials including titanium,
high-temperature alloys, cobalt-
chromium alloy, stainless steel and
aluminium alloys.

The DiMetal range includes three
systems - the DiMetal-50, DiMetal-
100 and DiMetal-280. The DiMetal-50
model offers the smallest build
area at 50 x 50 x 50 mm, with the
DiMetal-100 offering a maximum
build area of 100 x 100 x 100 mm and
the DiMetal-280, the largest of the
systems, offering a build area of 250
x 250 x 300 mm for larger scale part
production.

Founded by a team with a
reported fifteen years” experience
in the development of Powder
Bed Fusion (PBF) metal Additive
Manufacturing equipment and
technology, Laseradd states that
it is devoted to the development
of a brand, technology, products,

Demonstration parts produced on a
prototype ZYYX 3D Printer (Courtesy
ZYYX 3D Printer]

funding the continued development
and commercialisation of the
product.”

The system is expected to retail
at less than €10,000 and to begin
shipping in 2019.

www.zyyx3dprinter.com M

\ nll_i: LT

The DiMetal-280, the largest of
Laseradd’s metal AM systems, offers
a build area of 250 x 250 x 300 mm
[Courtesy Laseradd)

services and training to support
local and national manufacturing
and scientific research enterprises
at all levels.

www.laseradd.com
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Metal Additive Manufacturing
of structures “smaller than a
speck of dust”

A group of scientists at the California Institute of Technology
(Caltech), California, USA, have reportedly developed a new
process which enables the metal Additive Manufacturing of
structures smaller than a human hair and invisible to the
naked eye. In a paper published in Nature Communications,
‘Additive Manufacturing of 3D Nano-Architected Metals’, the
group stated that the process could be scaled up for use in a
wide variety of applications, including the production of tiny
medical implants, ultralightweight aircraft components and
3D logic circuits on computer chips.

The principal researchers on the project were Julia
Greer, Professor of Materials Science, Mechanics
and Medical Engineering at Caltech’s Division of
Engineering and Applied Science, and graduate student
Andrey Vyatskikh. While Greer has previously additively
manufactured nanostructures from materials such as
ceramics, polymers and organic compounds, this is the first
time the team has successfully applied her nanoscale AM
technique to metals.

Greer's process works by lasing a liquid or resin in
specific locations with just two photons, in a process called
‘two-photon lithography'. This generates enough energy to
harden liquid polymers into solids, but is not strong enough
to fuse metal. "Metals don't respond to light in the same
way as the polymer resins that we use to manufacture
structures at the nanoscale,” explained Greer. “There’s a
chemical reaction that gets triggered when light interacts
with a polymer that enables it to harden and then form into
a particular shape. In a metal, this process is fundamentally
impossible.”

The solution, developed by Vyatskikh, is to use organic
ligands [molecules with the ability to bind to trace metals
in the aquatic dissolved phase] to create a resin comprising
primarily of polymer, but ‘carrying with it a metal which
can then be additively manufactured. Vyatskikh's technique
bonds nickel with organic molecules to create a liquid
‘syrup” which was then lased with a two-photon laser to
build a structure according to a CAD design. Under the
laser, the organic molecules hardened into ‘building blocks’
for the structure, which the nickel atoms were incorporated
into. The result was an additively manufactured
nanostructure comprising a blend of metal ions and
nonmetal organic molecules.

Vyatskikh then heated the nanostructure slowly in a
vacuum to 1000°C - below the melting point of nickel,
but hot enough to vaporise the organic materials in the
structure and leave only the metal. This heating process
also resulted in fusing of the metal particles, as well as
structural shrinkage of about 80%. The combination of
Greer’'s nanoscale AM process and the part shrinkage
resulted in a final structure which was reported to be
smaller than a speck of dust.

\/O/. 4 No. 1 © 2018 inovar Communications Ltd

The final metal AM nanostructure was reported to be
smaller than a speck of dust [Courtesy Caltech)

“In the structure we built for the paper, the diameter
of the metal beams in the printed part is roughly
1/1000th the size of the tip of a sewing needle,” stated
Vyatskikh. Greer and Vyatskikh report that the process
requires some refinement, with the initial structures
showing some voids left behind by the vaporised
organic material as well as some minor impurities. The
research team stated that it is interested in adapting the
process to work with other metals, such as tungsten
and titanium, which are challenging to produce at very
small scales.

www.caltech.edu @

GRANUTOOLS"

POWDER FLOW
CHARACTERIZATION

3. www.linkedin.com/company/granutools
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Siemens invests £27m in new
Materials Solutions facility

Siemens is to make a £27 million investment in a new,
state-of-the-art manufacturing facility for its UK-based
Additive Manufacturing business. Materials Solutions
Ltd, located in Worcester, UK, will open the new site in
September 2018, enabling it to increase its number of AM
machines from fifteen to fifty over the next five years. The
expansion of the business is also expected to support the
creation of around fifty-five new jobs, increasing Materials
Solutions’ team to eighty.

The new factory will be fully powered by Siemens
Digital Enterprise technologies solutions, said to be an
end-to-end portfolio comprising software-based systems
and automation components. Siemens states that this
will cover every conceivable requirement arising along the
industrial value chain, thereby harnessing the potential of
digitalisation. The new facility will also be a focal point for
collaboration between Materials Solutions and the already
sizeable UK Siemens Digital Factory division.

“This significant investment underlines our belief that
there is huge potential for innovation and growth within
the Additive Manufacturing sector. It is also the next
step towards achieving our ambition of pioneering the
industrialisation of 3D printing,” stated Juergen Maier,
Siemens UK CEO.

Metal Powder
Recovery Syste

VAC-U-MAX AM-MPRS for Additive
Manufacturing and 3D Printing -
Conveys, Screens, Recovers and
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Cuts Metal Powder
Recovery Time by 85%!
Learn more. Visit us at

www.vac-u-max.com/AM-MPRS
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Materials Solutions” new facility will open in September
2018 [Courtesy Siemens)

Materials Solutions also offers comprehensive services
for engineering and printing up to the complete manu-
facturing of parts for the aviation industry, the automotive
industry, power generation and motor sports. The new
facility will be a global centre of excellence for the business,
and act as the launch pad for its global growth plans.

Phil Hatherley, General Manager of Materials Solutions,
added, "We were incredibly proud to have achieved a world
first last year - the production of a successfully tested 3D
printed gas turbine blade - and | believe our new factory
will facilitate similar achievements for our customers
operating in other highly demanding environments,
allowing us to maintain our position at the leading edge of
this incredibly exciting industry.”

www.materialssolutions.co.uk | www.siemens.com

Geo Kingsbury enters AM
sector with AddUp

Geo Kingsbury, a supplier of turnkey metal cutting systems
to the UK and Irish manufacturing industry, has announced
it is now also offering Additive Manufacturing solutions
from AddUp Global Additive Solutions. The company, based
in Gosport, Hampshire, UK, has been named as exclusive
distributor within the UK and Irish markets for AddUp'’s
range of metal Additive Manufacturing systems. “We have
created a new Additive Manufacturing division at our offices
in the Midlands, headed by Richard Hughes, to operate
alongside our Large Prismatic Machines (LPM] and Milling
Turning Grinding (MTG) technology divisions,” stated
Richard Kingsbury, Managing Director of Geo Kingsbury.
“We will be looking to include further Additive
Manufacturing processes in our portfolio in the coming
months, signalling our intention to move strongly into this
expanding area of manufacturing,” added Kingsbury.
Addup’s FormUp metal Additive Manufacturing
machines are suited to a range of applications and offer a
flexible and upgradeable system designed so that options
can be added as needs and uses change. The powder
bed systems are designed to be compatible with all types
of materials including stainless steels, maraging steels,
nickel alloys, titanium alloys and aluminium alloys.
www.geokingsbury.com
www.addupsolutions.com
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Husun to bring Optomec LENS
Systems to Chinese market

Optomec, Albuquerque, New Mexico,
USA, has signed a partnership
agreement with Husun Technologies,
Beijing, China, to resell its LENS
Systems for metal Additive
Manufacturing in China. Founded
in 2011, Husun is focused on the
promotion of advanced industrial AM
solutions in China and reports that it
has established a diverse customer
base in the automotive, aerospace,
academic and other industries.
“Optomec is an internationally
famous company in the field of metal
Additive Manufacturing and we are

pleased to partner with them in
their global development strategy,”
stated Ms Qiao, Husun Technologies’
General Manager. "We see a large
market opportunity for metal
Additive Manufacturing technology
in the region and are expanding
our sales and sales service teams
to promote and support LENS
technology to various application
fields in China.”

“We are very happy to partner
with Husun to expand sales of
LENS metal Additive Manufacturing
systems in China,” added Pascal

Hospital reconstructs patient’s chest
using titanium Additive Manufacturing

Surgeons at Morriston Hospital,
Wales, UK, have successfully rebuilt
part of a patient’s chest using metal
Additive Manufacturing. The titanium
implant was additively manufactured
on a Renishaw system, as part of

a collaborative innovation project
between the company and the
hospital.

According to NHS Wales, the
71-year-old patient required the
implant following surgery to remove
an extensive sarcoma - a cancer
growth in the soft tissue - from his
chest, resulting in the removal of
part of the breastbone and three
ribs altogether. Though necessary,

To achieve a custom fit, the implant
was designed by hospital staff based
on CT scans of the patient’s chest
[Courtesy NHS Wales)

the surgery left the patient at risk
of chest wall destabilisation and
potential collapse.

Traditionally, the chest would
have been reconstructed using
a cement prosthesis. However,
although hard-wearing, cement
prosthetics do not provide an
exact fit and can move within the
body, causing issues such as
dislocation, explained Ira Goldsmith,
Cardiothoracic Surgeon at Morriston.
In addition, cement prosthetics take
around an hour and a half to prepare
during surgery, putting the patient
at increased risk of complications on
the operating table.

Using metal AM, the surgical
team was able to produce a titanium
implant to the patient’s exact fit and
specifications, as well as reducing
the overall surgery time by around
two hours. To achieve a custom fit,
the implant was designed by Heather
Goodrum, Morriston’s Biomedical
3D Technician, and Peter Llewelyn
Evans, Morriston’s Laboratory
Services Manager, based on CT
scans of the patient’s chest.

During a reconstructive surgery
taking approximately eight hours, the
finished titanium implant was sewn

Pierra, Optomec’s Director of Asia
Pacific Sales. “The Husun team has
an excellent track record delivering
advanced industrial manufacturing
solutions including equipment,
application technology and post-sales
support. They're already off to a

great start with sales of two LENS
systems.”

One-hundred Optomec LENS
systems are currently in operation
in fifteen countries. The company
states that its latest LENS Machine
Tool Series is capable of additively
manufacturing metals ten times
faster than powder bed fusion AM
systems.

www.optomec.com

www.husun.com.cn ™

Using metal AM, the surgical team
was able to produce a titanium
implant to the patient’s exact fit and
specifications (Courtesy NHS Wales)

into place and covered with a section
of latissimus dorsi muscle harvested
from the patient’s upper back.
Following the procedure, Goldsmith
stated, "We are very pleased with the
outcome. The implant is a perfect

fit. Titanium is very strong and any
problems like dislocation are reduced
or even eliminated because the
implant is anchored securely to the
ribs and breastbone.”

According to Morriston Hospital,
this is the first time an implant of this
kind has been produced using metal
Additive Manufacturing in the UK. The
hospital stated that Goldsmith will
give a presentation on the implant’s
development at the next meeting of
the British Sarcoma Group, as well as
the Society for Cardiothoracic Surgery
in Great Britain and Ireland.

www.renishaw.com M
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Additive Industries reveals the winners
of its Design for AM Challenge

$

READY

Additive Industries, Eindhoven, the
Netherlands, revealed the winners of
its Design for Additive Manufacturing
Challenge during an awards dinner
at the 6™ Additive World Conference.
In the professional category, the
winner was ltaly’s Aidro Hydraulics,
and the student prize was awarded to
Yogeshkumar Katrodiya, a Master's
student at Fraunhofer IGCV, Germany.
For the challenge, Valeria Tirelli,
Aidro Hydraulics CEO, presented
a compact redesign of a generic
hydraulic manifold for a street
cleaning vehicle. Designed by Gaetano
Corrado, the redesigned component
consolidated two parts into one at
a smaller scale than the existing
manifold and achieved optimised
flow thanks to the incorporation
of improved, curved channels. The
redesign also addressed the problem

of fluid leakage in the original part,
which was caused by auxiliary plug
failure, and reduced the weight of the
part by 70%. According to the Additive
Manufacturing Challenge jury, Aidro
Hydraulics was recognised for the
“massive applicability and commer-
cial viability of their design.”

Katrodiya won for his design of
a fully integrated shaft and gear
with internal channels transporting
lubricant to the gears for cooling.
Helix-shaped cooling channels
were applied to increase the cooling
capacity, taking full advantage of the
geometric freedom offered by Additive
Manufacturing in comparison to more
traditional technologies.

By consolidating the parts of
the component and optimising the
component topology, Katrodiya stated
that he obtained a weight reduction

Aidro Hydraulics, winner in the
professional category of the challenge
[Valeria Tirelli, CEQ, and Gaetano
Corrado, AM Specialist)

of 50%. The jury stated that this
entry was rewarded for the “generic
applicability and the large number of
potential applications” of the design.
All six challenge finalists received
a one-year licence for Altair’s Inspire
and Autodesk’s Netfabb software.
Katrodiya, as student winner, was
awarded an Ultimaker 2+ polymer
AM system while the Aidro Hydraulics
team were awarded an Ultimaker 3.
www.additiveindustries.com M

IMPOSSIBLE
GEOMETRIES?

No matter which additive application
matches your needs best: we've got it.

3D Metal Printing (SLM)
Direct Metal Deposition (DMD)
Cloud Manufacturing

Huisman load tests
metal additively
manufactured

offshore crane
hook

Huisman Equipment, headquartered
in Schiedam, the Netherlands,
has successfully load tested what
is reported to be the world's first
offshore crane hook produced by Wire
Arc Additive Manufacturing (WAAM].
The crane hook passed load testing
up to 80 mt, along with all associated
quality control checks according to
strict criteria.

This component would typically
be manufactured using casting or
forging. In using WAAM, Huisman
states that it significantly reduced the
delivery time and cost of producing
this large component. The company
also stated that the AM hook was

Micro-focus Computed Tomography
Insight into 3D print quality

Non-Destructive

inspection

Detailed inside
3D view

Penetrates
metal/plastics

A typical offshore crane aboard a subsea vessel (left], additively manufactured
crane hook under load test [right] (Courtesy Huisman Equipment)

produced to a more consistent level of
quality than cast or forged hooks.
Huisman employs Additive Manu-
facturing to produce mid-size to large
components with high-grade tensile
steel, including a large four-prong
hook, with an own printed weight
close to 1,000 kg. The process allows
the manufacture of simple or complex
shapes, offers short delivery times
and can include local alternative
material properties to improve wear
and corrosion resistance, for example.

Structural/Void
analysis

The successful WAAM test results
will enable Huisman to extend its
range of reliable components that
were either physically impossible or
commercially unfeasible by other
methods. The company reportedly
aims to improve the WAAM process
further by reducing the cost price
for the technique and increasing its
manufacturing capability to include
the production of items weighing up to
2,500 kg.

www.huismanequipment.com M
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STELIA Aerospace demonstrates
additively manufactured aircraft
fuselage panels

STELIA Aerospace, Toulouse,
France, has produced a
demonstrator part for wire-arc
additively manufactured (WAAM]
fuselage panels, made in aluminium
with stiffeners manufactured
directly on the surface. The part was
produced as part of the R&T project
DEFACTO (DEveloppement de la
Fabrication Additive pour Composant
TOpologique), on which STELIA

is collaborating with aluminium
product specialist Constellium,
Centrale Nantes engineering school
and the engineering group CT
Ingénierie.

The company expects that the
new production method should, in
the long term, eliminate the need
for added stiffeners, which are
either screwed or welded to the
fuselage panels. The demonstration
part measures 1 m? and was
manufactured by depositing layers
of aluminium wire welded by
electric arc. The new design was
derived from fuselage topological
optimisation studies carried out
by STELIA and CT Ingénierie over
several years.

STELIA Aerospace, an Airbus-
owned company, designs and

manufactures the front fuselage
sections for the entire Airbus
family of aircraft, as well as
fuselage sections and specific
sub-assemblies for Airbus,
fully-equipped wings for ATR,
fully-equipped central fuselages
for Bombardier’s Global7000 and
complex metallic and composite
aerostructure parts for companies
including Boeing, Bombardier,
Embraer and Northrop-Grumman.

The company launched the
DEFACTO project in 2017 as part of
a research strategy, at which time
it began topological optimisation
studies with the aim of additively
manufacturing demonstrator parts
for elementary components (such
as fittings), large dimension parts
(frames) and large sub-assemblies.
The project is co-financed by the
French Directorate General for Civil
Aviation (DGAC) and expected to run
for two and a half years.

Among the benefits targeted by
the project are the integration of part
functions, a reduction in ecological
impact, component weight, material
use and manufacturing cost. Cédric
Gautier, CEO of STELIA Aerospace,
explained, “"With this additively

Metal AM engine part completes
maiden flight on Finnish fighter jet

Finland’s first metal additively
manufactured aircraft engine part has
completed its maiden flight. The part,
developed by Patria, was installed on
an F/A-18 Hornet fighter operated by
the Finnish airforce and flew for the
first time on January 5, 2018.

Full details of the part have not
been disclosed, however Patria
reports that it was additively
manufactured from Inconel 625
superalloy. The engine part was
designed in accordance with Military

Design Organisation Approval (MDOA],

Vol 4 No. 1 e:

meeting European Military Aviation
Requirements ([EMARs) and granted
by the Finnish Military Aviation
Authority (FMAA].

Ville Ahonen, Vice President of
Patria’'s Aviation business unit, stated,
“For this part, the development
work has been done over the last
two years, with the aim of exploring
the manufacturing process for 3D
printable parts, from drawing board to
practical application.”

“Using 3D printing to make
parts enables a faster process from

Industry News

STELIA Aerospace’s 1 m? aluminium
WAAM demonstrator part [Courtesy
STELIA Aerospace]

manufactured demonstrator, STELIA
Aerospace aims to provide its
customers with innovative designs
of very large structural parts derived
from new calculation methods
(topological optimisation).”
“Through its R&T department,
and thanks to its partners, STELIA
Aerospace is therefore preparing
the future of aeronautics, with a
view to developing technologies that
are always more innovative and will
directly impact our core business,
aerostructures,” he concluded.
www.stelia-aerospace.com H

The part was installed on an F/A-18
Hornet fighter operated by the Finnish
airforce [Courtesy Finnish Air Force]

customer need to finished product,
as well as the creation of newer,
better structures. We will continue
research on Additive Manufacturing
methods, with the aim of making the
new technology more efficient,” he
concluded.

www.patria.fi l
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PyroGenesis receives 1ISO 9001:2008
certification for metal powder

production

PyroGenesis Canada Inc., Montreal,
Canada, reports that it has received
certification for the production of
metal powders under a quality
management system which
complies with the requirements of
ISO 9001:2008. This certification is
an amendment to the company’s
existing IS0 certification and
pertains specifically to metal powder
production. It was received under
the auspices of independent risk and
standards company SAI Global.

P. Peter Pascali, President and
CEOQ of PyroGenesis, stated, "As we
all know, having an ISO certification
confirms that our management
systems, manufacturing processes,
and documentation procedures
have met all the requirements for
standardisation, quality assurance,
traceability and batch to batch
consistency. This gives prospective
customers assurances that our
house is in order. In addition,
such efficient quality management
systems will ultimately save time
and money, as well as improve
efficiencies.”

“We have found that many of our
customers will only do business with

vendors that are certified as ISO
9001 compliant,” he added, “and
many requests for quotes are from
companies that make ISO 9001
certification a ‘must-have.” We

are also in the process of applying
to AS9100D for the aerospace
industry, and 1SO 13485 for the
medical devices industry. In short,
having this certification gives
potential customers the additional
confidence to accept PyroGenesis
as a qualified vendor.”

With its extensive plasma
expertise, PyroGenesis is able to
convert many metals and alloys
into high-purity spherical powders,
as its plasma torches use argon
gas and the reactor is backfilled
with argon. This ensures that
the powders produced are not
exposed to any oxygen during
the production process and, as
a result, PyroGenesis is able to
produce powders with extremely
low interstitial (ELI) such as Ti
6AL-4V ELI. The company’s standard
offering includes commercially pure
titanium (CPTi), grades 1, 2, and 3,
and Ti 6Al-4V, grades 5 and 23.

www.pyrogenesis.com ll

Roboworker establishes first North

American base

Roboworker Automation GmbH, head-
quartered in Weingarten, Germany,
has established its first North
American base. Located in Lewis
Center, Ohio, USA, the sales office is
expected to provide a new point from
which the company can promote its
technologies in the marketplace,

as well as serving and supporting
the needs of its North American
Customers.

The company’s new base will be
headed by Michael Starn, who is
reported to offer extensive experience
and knowledge in metal cutting

technologies. Stern commented
that he is looking forward to further
strengthening Roboworker's position
in the US, Canada and Mexico.
Established in 1989, Roboworker
Automation is a manufacturer of
systems for automation and for the
inspection of precision parts, such
as cutting inserts and wear parts
and automotive components. The
company specialises in three core
areas of powder press automation,
cutting insert automation and
inspection processes.
www.roboworker.com H

AMBER launches €4.3 million AM
research laboratory in Ireland

Ireland’s Advanced Materials and
BioEngineering Research centre
(AMBER), funded by the Science
Foundation Ireland and headquar-
tered at Trinity College, Dublin, has
announced the establishment of a
new Additive Manufacturing research
laboratory. The AR-Lab was founded
with a €4.3 million investment from
Science Foundation Ireland and the
European Research Council, as well
as strategic funding from Trinity
College.

According to AMBER, the AR-Lab
will focus on research into new
materials and AM methods, as well
as extending the capabilities of AM
to enable the development of new
medical, electronic, mechanical,
optical, acoustic, heat transfer and
sensing devices. AMBER has invested
in a suite of AM technologies for
use at the AR-Lab, spanning the
full spectrum of materials including

vy @ corp

metals, ceramics, polymers and
biomaterials. Prof Michael Morris,
AMBER Director, explained, "AMBER's
AR-Lab will be a pivotal component

of AMBER's research focused on the
fundamental material science chal-
lenges associated with 3D printing,
e.g. the range and complexity of the
materials that can be printed, the size
of these features and how a number
of material sets can be integrated into
a functioning device.”

“This investment will play a leading
role in the emerging 3D printing
national research ecosystem. It
will enable AMBER to build on our
foundation of innovative excellence
in materials science and become
leaders in this emerging technology
which is critical to the manufacturing
industries that support the Irish
economy,” he continued.

Prof Mark Ferguson, Director
General of Science Foundation

3D@ corp.com

The AR-Lab will focus on research
into new materials and producton
methods (Courtesy AMBER)

Ireland and Chief Scientific Adviser
to the Government of Ireland, added,
“Science Foundation Ireland is
delighted to support the establish-
ment of a new Additive Manufacturing
laboratory at the AMBER SFlI
Research Centre through the latest
SFl Infrastructure Call. Ireland has
built a reputation for cutting-edge
science and engineering and now
attracts top international talent from
across the globe.”
www.ambercentre.ie

corp.com
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Bugatti to trial additively manufactured
titanium brake calipers

Bugatti Automobiles S.A.S. has
designed a metal additively manu-
factured titanium brake caliper said
to be the largest in the automotive
industry. Developed in partnership
with German-based Laser Zentrum
Nord GmbH, the first trials of the
brake calipers for use in production
vehicles are due to take place in the
first half of 2018.

“Vehicle development is a never-
ending process. This is particularly
true at Bugatti,” sated Frank Gotzke,
Head of New Technologies in the
Technical Development Department
of Bugatti Automobiles S.A.S. “In
our continuing development efforts,
we are always considering how new
materials and processes can be used
to make our current model even
better and how future vehicles of our
brand could be designed.”

Made in TibAl4V, a titanium alloy
primarily used in the aerospace
industry for highly stressed compo-
nents, the new AM caliperis 41 cm
long, 21 cm wide and 13.6 cm high,
weighing just 2.9 kg. In comparison,
similar aluminium components
currently used by Bugatti weigh 4.9 kg
- around 40% more.

Bugatti is already said to use the
most powerful brakes in the world
for its new Chiron supercar. The
brake calipers for that vehicle were
forged from a block of high-strength
aluminium alloy and incorporate eight
titanium pistons on each of the front
calipers and six on each of the rear
units. These are currently the largest
brake calipers installed on a produc-
tion vehicle.

Ti6Al4V offers considerably higher
performance than aluminium, with
the alloy having a tensile strength
of 1,250 N/mm? in its additively
manufactured form. According to
Bugatti, this means that a force of
slightly more than 125 kg would have
to be applied to a square millimetre
of the alloy to cause a rupture. While
this extreme strength is an advantage
for vehicle component production,
it makes it unfeasible to produce

geometrically complex titanium
components such as the Chiron’s
brake calipers using conventional
manufacturing processes such as
milling or forging.

By using Selective Laser Melting,
Bugatti and Laser Zentrum Nord
report that they have been able to
produce a complex structure which is
significantly stiffer and stronger than
would be possible with any conven-
tional process. According to Bugatti,
the final, geometrically complex
component incorporates walls with
thicknesses between a minimum 1
mm and maximum 4 mm.

“It was a very moving moment
for the team when we held our first
titanium brake caliper from the 3D
printer in our hands,” stated Gotzke.
“Everyone who looks at the part is
surprised at how light it is - despite
its large size. Technically, this is an
extremely impressive brake caliper,
and it also looks great.”

According to Bugatti, the develop-
ment time for the new calipers was
very short, spanning around three
months from concept to finished
component. Initially, the basic
concept, strength and stiffness
simulations, calculations and design
drawings were sent to Laser Zentrum
Nord as a complete data package.

The institute then carried out process
simulation and support structure
design, followed by the first Additive
Manufacturing of the component.
According to Laser Zentrum Nord,
the component was manufactured in
2,213 layers over a total build time of
forty-five hours on a system equipped
with four 400 W lasers.

The AM component was heat
treated, in order to eliminate residual
stress and ensure dimensional
stability, and its surface smoothed in
a combined mechanical, physical and
chemical process to further improve
its fatigue strength. In the final
manufacturing step, the contours of
the component’s functional surfaces,
such as its piston contact surfaces
and threads, were machined in a five-
axis milling machine in an operation
spanning a further eleven hours.

“We were thrilled to be contacted
by Bugatti. | do not know any other
carmaker which makes such
extreme demands of its products.

We were pleased to face up to this
challenge.” stated Prof. Dr.-Ing.
Claus Emmelmann, formerly
Managing Director of Laser Zentrum
Nord GmbH and now Head of the
Fraunhofer Institute for Additive
Production Technologies (Fraunhofer
IAPT) since Laser Zentrum Nord
was incorporated in the Fraunhofer
research organisation.
www.bugatti.com
www.lzn-hamburg.de

Bugatti and Laser Zentrum Nord report that they have been able to produce
a complex structure which is significantly stiffer and stronger than would be
possible with any conventional process [Courtesy Bugatti]
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Oerlikon and Boeing collaborate on
metal Additive Manufacturing for

aerospace

Boeing, Chicago, USA, has signed a
five-year collaboration agreement

with Swiss technology group Oerlikon,

Pfaffikon, Schwyz, Switzerland,

for the development of standard
materials and processes for metal
Additive Manufacturing. The research
will initially focus on industrialising
titanium powder bed fusion (PBF)
Additive Manufacturing and ensuring
parts made with this process meet
the flight requirements of the US
Federal Aviation Administration and
US Department of Defence.

Boeing and Oerlikon will use the
data collected from this collabora-
tion to support the qualification of
AM suppliers to produce metallic
components using a variety of
machines and materials. “This
programme will drive the faster

adoption of Additive Manufacturing in
the rapidly growing aerospace, space
and defence markets,” explained Dr
Roland Fischer, CEQO Oerlikon Group.
“Working together with Boeing will
define the path in producing airworthy
AM components for serial manufac-
turing. We see collaboration as a key
enabler to unlocking the value that
AM can bring to aircraft platforms
and look forward to partnering with
Boeing.”

Boeing and Oerlikon stated that
their collaboration will enable the
companies to meet the current
challenges to qualify materials and
processes for aerospace and provide
a route for the adoption of AM with a
qualified supply chain that achieves
quality and cost targets. Boeing has
been researching and implementing

AM in the aerospace industry since
1997 and reports that it currently
has roughly 50,000 AM parts flying
on commercial, space and defence
programmes. Oerlikon is a key AM
service provider, offering integrated
AM services along the entire value
chain, from metal powder production
to component design, manufacturing,
post-processing and quality inspec-
tion.

“This agreement is an important
step toward fully unlocking the value
of powder bed titanium Additive
Manufacturing for the aerospace
industry,” stated Leo Christodoulou,
Boeing's Chief Technologist. “Boeing
and Oerlikon will work together to
standardise Additive Manufacturing
operations from powder management
to finished product and thus enable
the development of a wide range
of safe, reliable and cost-effective
structural titanium aerospace
components.”

www.oerlikon.com/am

www.boeing.com M
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Inert launches new filtration systems

for powder handling

Inert, Amesbury, Massachusetts,
USA, has launched a new line of
Powder Filtration Systems designed
for Additive Manufacturing and other
industries that require the safe
collection and disposal of particles
and particulate which may be reactive,
corrosive or otherwise require
special handling considerations. The
new systems, named PF-1, PF-2,
and PF-3, can be integrated into
Inert's PowderShield enclosures or
purchased separately for retrofitting
into existing systems.

The systems are said to offer safety
features including a quad HEPA filter
cluster to collect reactive powders,
water passivation of particulates,
isolation valves and an electrically
grounded design that prevents static
electricity build-up or the potential
ignition of particles. Other features
include an easily accessible lockable

cabinet, stainless steel piping, 60
CFM blower and Magnehelic gauge
to display pressure and indicate when
the filter needs replacement.

Inert reports that the new systems
have been designed to be compact,
enabling them to fit into both large
and small facilities, and come in a
variety of models for different user
needs. The PF-1 is said to be ideally
suited for removing soot created
as a by-product of laser welding or
laser-based Additive Manufacturing.
The PF-2 has a high max flow rate
for larger industrial AM processes.
The PF-3 contains a ceramic filter
that can be used safely with higher
temperatures

The company’s PF Systems are
the latest addition to the growing
line of AM solutions offered.

Inert's PowderShield is a glovebox
enclosure for post-processing AM

CARPENTER

Powder Products

Pressing processes.

Request a quote today.

¢ Clean, spherical, gas atomized powders
« Consistent chemistries and particle sizes
¢ Uniform products and production flow rates

Carpenter Powder Products is one of the largest global producers
of prealloyed, gas atomized, spherical metal powders and leads the
way as a supplier for Additive Manufacturing, Metal Injection
Molding, Surface Enhancement, and Near Net Shapes/Hot |sostatic

US 1-800-992-6825 Europe +46-16-150100 Asia +65-6738-2401

inert | rre

The PF-1, said to be ideally suited
for removing soot created as a
by-product of laser-based Additive
Manufacturing [Courtesy Inert)

components safely, while collecting
and reclaiming excess powders for
reuse. The company also produces
argon management systems, which
create and maintain non-reactive
<1 ppm 0, and H,0 inert atmospheres
for integration with AM systems,
PowderShield enclosures and other
closed-loop systems for handling,
using and printing with reactive
powders.

www.inert-am.com B
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Hybrid Additive Manufacturing

Seamless Metal Laser Sintering & Milling Process

COMPLEX-GEOMETRY—
% 3D Cooling Chanrels———
Internal Featur:

HOLLOW

VARIABLE-DENSEEY———

Gas Venting
Gas Assist

Reduce EDM Processing———

il PROFILE MACHINING———

High Accuracy:
Precision FinishedPartls————

TIME SAVIN

One Process-Mantfactire——
Reduced Lead=h

————The Matsuura LUMEX Avance-25 is the world's first hybrid powder bed fusion
chine. The combination of additive technology and Matsuura’s 80 years of
biractive high speed milling technology into one seamless process, enables the
duction of complex, high accuracy molds and parts in a method that has never
en-possible, nor imagined. Further adding to Matsuura's expertise in the Hybrid
—————metal-AM field, this technology is now available on the new Matsuura LUMEX
ance-60 possessing the largest powder bed platform available on the market.
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See the newly released Matsuura
Avance-60 with the largest powder
bed platform available on the market.

Build Volume:

(D)600mm x (W)600mm x (H)500m

MATSUURA Europe GmbH
MATSUURA Machinery GmbH

Berta-Cramer-Ring 21 D-65205
Weisbaden-Delkenheim GERMANY

Tel: +49 (0) 612278 03 - 0
Fax: +49 (0) 6122 78 03 -33

MATSUURA Machinery USA Inc.

325 Randolph Ave Ste 100
St. Paul, MN 55102 UNITED STATES

More information at lumex-matsuura.com and matsuurausa.com
@
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Fort Worth Convention Center
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Tel: (800) 518 - 4584

St. Louis Union Station
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matsuuraLUMEX@matsuurausa.com
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AM systems maker Farsoon
Technologies launches
European subsidiary

Farsoon Technologies, Hunan, China, recently announced
the establishment of a new subsidiary in Germany, with
the aim of expanding Farsoon operations into Europe.
The company has appointed Dirk Simon, currently
employed by BASF New Business GmbH, as Managing
Director of Farsoon Europe GmbH.

Dr Xu Xiaoshu, Chairman of Farsoon Technologies,
stated, “Europe is central to the growth of Additive
Manufacturing. Farsoon is eager to work with and
support the growing market here and we are very happy
to have someone with the experience and integrity of Dirk
Simon be our representative.”

Dirk Simon has worked at BASF for nearly six years,
and is said to have been a key driver in the development
of AM within the company. He holds a PhD in Polymer
Science and is said to have over twenty years working
experience in various chemical companies in Germany
and Switzerland.

www.farsoon.com M

Renishaw appoints new CEO

Renishaw plc has announced
that William Lee has been
appointed Chief Executive.
The company reported that
its former Chief Executive,
Sir David McMurtry, has
decided to hand over his
Chief Executive responsi-
bilities but will remain as

William Lee has been
appointed Chief Executive

Executive Chairman, with
responsibility for group innovation and product strategy

Lee joined Renishaw in 1996, starting his career in
new product research and subsequently headed up the
laser and calibration product line and the machine tool
product line before being appointed to the board as Group
Sales and Marketing Director in 2016. He has a degree
in Physics from Oxford University and an MBA from Bath
University.

Commenting on the changes, Sir David stated, I am
delighted that Will has demonstrated to me the leader-
ship capabilities to continue to develop the Renishaw
business and as result | am pleased to hand over m