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Airdro: AM in the hydraulics industry

Metal AM in hydraulics:

Aidro's Valeria Tirelli on
opportunities, applications, and
joining Desktop Metal

A technology such as Additive Manufacturing relies heavily on industry
champions to drive awareness, promoting the capabilities and potential

of the process within their circle of influence. In the hydraulics industry,
AM has no greater champion than Aidro srl’s Valeria Tirelli, whose wide-
reaching advocacy belies the company’s modest size. Luca van der Heide
interviewed Tirelli for Metal AM magazine and discussed the company’s
story, why the hydraulics sector is so well suited to AM, and, of course, the
recent acquisition of Aidro by Desktop Metal.

Hydraulics, a long established sactor
within mechanical engineering and
crucial to a huge range af industrizl
applications, has been largely
unchanged in its practices and
processas, which appear to hawe
avobved little over the past decades.
Maleriz Tirelli, CED of Aidro srl,
fondly remambers how, in 2018, ona
af the sector's leading magazines,
Hydraulics and Pneumalics, whan
celebrating its 70 anniwersary,
presented & sevanty-year-old adver-
tisement for lydraulics components
an one page, and a present-day
advertisement on the next. “Aftar
sewanty years, all companents hawva
mare or less the same shape,” she
said. “Althowgh they have undergane
changes in sophistication, the prod-
ucts are essantially the sama.”

This ssams ta suggest that ydrau-

lics would be, perhaps, immune to
innowation, especially innovations
partaining to the manufacturing
process itsalf - and it is cartzinly true
that there is, even to this day, a great
dazl of resistance towards 2 transi-
tion awey from legacy processas.
Howewar, tha |ast few years have
shoem that mew, increasingly popular

technologies such as Additve Manu-
facturing can, by fulfilling specific
neads in 3 wide ranga of applications,
solwe long-recagnised problams while
empowering the hydraulics sector to
adapt to the needs of an ever-evoking,
ever-damanding global market.

In this article, we explore tha
aenefits of &AM in hydraulic systems,
grasanting applications, and
addressing, based an Aidm's Experi-
ence, the biggest concerns regarding
the use of &M in the hydraulics
sactor

¥ |

Fig. 1 'Waleria Tirelli, CEQ of Aidro 5, has become a high-profile adwcate for
Additive Manuizciuning in the hydraulics sector [Courtesy Aidm)

Metal Additive Manufacturing | Autumn 2021




Aidro: AM in the hydraulics industry

| contents | news | events | advertsers | websihe | e-newsleter |

Fig. 2 A hydraulic block for 2 marne appiication, designed By Aidro and additively manufzaoiured in 3160 stainiess stesl
for Fidema Group. The use of AM alowed 2 reduction in the number of hydraoiic Hittings that reguiarly leaked hydraulic
fluid, 2 reduction in the overall dmensions, and the creation of 2 design optimised for the namow space availabie. The
amangement of the cylinder control ports is customised 2ccording to the body orientation, not in-line’, but with 707 exits

(Courtesy Aidio/

Why introduce AM to the
hydraulics sector?

Aidmo introduced its wery first Fused
Deposition Modelling |FOM)] Addi-
tive Manufacturing maching in
2015, and usad this technology - a
filament-based Material Extrusion
IMEX] process - to pmduce fotures,
fittings and prototypes from polymers.
This prowed a more cost- and time-
afficient alternative to using external
manufacturers. “This was our priority,
and the maost attractive feature of
A0 printing &t the time,” says Tirell,
“because it allowed us to cut costs
and long waiting times, and, espe-
cially, to customise tools each time,
dapending on our particular neads.”
However, as Aidro progres-
siwely discovered the bensfits of the
tachnology, the company began to
consider expanding the usa of AM
from manufacturing in-house equip-
ment to manufacturing finished
products. Five years ago, after having
initially experimented with polymernc
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prototypas, the firm decided to
purchase its first Laser Beam Porader
Bed Fusian [PBF-LB] machine for
metal AM.

"At the tima, the big players in
hydraulics did nat seem to hawve amy
additaly manufactured components
on the market,” said Tiralli. Apart
fram a few case studies from a
handful of universities, thare were
no examples to measure oursaes
against. Naturally, our biggest
concerns were with the mechanica
guzlities af the technolagy. Sure, AM
promisad the freedom to design mare
pptimised compaonents. Butware the
components going to copewith such a
demanding application?

After a long trizl peried, during
which Aidm worked alongsida
the Politecnico Milano to test and
resaarch the technology, the company
decided therewas enough evidence to
supgort the technology as & relizble
production methaod for fluid possar
components. From an initial phase
of prototyping, the company went

Aubumin 2021

an o produce its mwn ¥akes using
metal AM, some of which have now
become fully walidated and are in
series production. " This gave us the
go-ahead to start thinking owt of the
box,” Tirelli explained, “and really
push beyond the boundaries of tradi-
tional mechanical operations.”
Despite the company's rela-
tiwely smzll size, Aidm's innowative
designs did not go unnoticed, quickly
attracting the attention of some of the
major players in the industry. These,
accarding to Tirelli, were usually wery
large companies with very specific
needs that had mat, thus far, been
satisfactorily met by comventional
roduction methads. “Companies that
had been struggling with a certain
design and had already been on
the lookout for new solutions were
naturally intriguad by the possibiligy
of redesigning an application in an
entirely customisable way, according
to their exact specifications,” she
stated. “This, we realised, was the
greatest appeal of the technolagy:
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the possibility to complately redesign

abijacts in view of spacial applications,

and, in particular, to create objects
af 3 high complexity and that could
fulfil precise requirements of shape,
materizl, weight, compactness, and
parformance.”

Taday, 3= a consaguence of the
damands of large corporations and
new application areas, Aidm has
undargone an aut-and-out process
af transformatian, bath of intarnal

prodiuction processes and of its guality

assurance systams. Tirelli sxpanded,
"Hawing to deal with sactors with very
high guality standards, such as the
aeronautical and oil & gas sectors,
we had to improve our entire quality
management system to EMNJAS 7100
&t the same time, the fact that our

oy partise was being acknowledged by

ather sactors sparked our enthusiasm

ta become pmomaters of Additive
Manufacturing - not only by talking
about it, but by showing physical
abjacts and their real applications.”

Applications in the
hydraulics industry: What
can AM achieve?

Hydraulic companants are found in
all machines that make use of fluid
powrar, either to move or to parform
specific functions. Far this reasan,
the range of applications is extremely
wide, from agricultural and construc
tion machines, aircraft, ships and
amy ather [3rme mobile machinery, to
industrial machines such as thase far
injection maoulding, machining and so
an. Each application area has specific
damands and, thus, approaches AM
technologies for specific purposes,
dapending onwhich advantagas of
tha tachnology best suit the sactor
and its relative applications. Additive
Manufacturing, in 2ddition to offering
tha freedom to design and customise
Companents, introduces a wide array
af improwed features that are bound
to resonate to different extents with
differant sactors.

The main benefits of additively
manufaciured hydraulic components
in the context of their most comman
applications are as follows:

Fig. 3 Testing of the hydraulic block shomwn in Fig. 2 which, thanks fo the
optimisztion of the design, enabled 2 weight reduction from 3.8 kg of the
conventiona part to .63 kg for the AM part [Courtesy Aidma)

“Additive Manufacturing, in addition
to offering the freedom to design and
customise components, introduces a

wide array of improved features that are
bound to resonate to different extents
with different sectors...”

Curved channels and reducing the
number of components

By adding metal layar- by- lzyar rathar
than machining it from a block,

AM mzkes it possibls to optimise
internal channal design, replacing
207 intersactions with optimised

bends. In traditional bydraulics, vake
ntersections are crezted by drilling a
hale an ane side 2nd 2nothar an tha

other side of the block. But, thanks

to the usea of specialised AM software

and simulations of fluid dynamics, AM
machines are able to produce curved
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channels, facilitating the Flow and

complately eliminating pressure

dmops. At the =ame tima, this elim

nates the need for auziliary caps and

=, Lia d # plugs in the manufacturing |:-r-:|' B5S,
-- iy ramawing the risk of leakage 2

prasenting the two-fold advantage

of optimising performance whila

orewenting any potentizl dam

the emvimnment
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flowr of the whola system,” stated
Tirelli, “eliminating points of dacal
aratian - what wa call prezsura
dmops. This is because with &AM,
can design in parzllelwith fluid
dynamics. We hawe software that
runs simulations in real tima. We
can, fior example, design a channal
nwhich liquid will flow, run our
FEA [Finite Elamant Anzlysis] and,
nawe arezs of slowdoem, or any
ather undesirad result, we simply Qo
back to madify the design and run
the simulation again. Whan wea'ra
dealing with compaonents contzining
fluids, the interrelation bebtaeen
simulation software and studias of
fluid dynamics is essential.”
Anather important benefit for
design is the possibility to combine
multiple components into one. This
means not only integrating two
functions - such as a manifold and a
heat exchanger - but also physically
cambining the parts, result ;i'::l
single, highly optimised companant
Apart from the obvious advantzge -=
nat having to resort to two different
suppliers, this also aliminates the
need to assamble the parts, further
reducing the chamnce of fluid leakage
and allowing custamers to =3ve an
assembling times and costs.

Strength and corrosion resistance:
Materials and cooling channels
The PBF-LE machines operated by
Aidro are able to create components
from highly cormosion-resistant
materials, including stainlass

stael, Inconel
titanium. The chaice of materials

5 extramely important, as avery
ydraulics system iswulnerable to
both cormsive liguids as well as high
Fig. & Manual post-build operations nclude separation of parts from the build pressuras. Far this reaszon, matarials
plate and support remova [Courtesy Aidim) need to meat certain standards of
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Fig. & Detil of an oil-water heat exchanger designed with complex internal gyoid festures and additively manoiaciured
in Al Mg aluminium alloy (Courtesy Aidro)

strength, durability, and cormosion
resistance. This is especially impaor-
tant for applications that are sither
subjected to exceptional strain, fior
sxample fractors and other agricul-
tural machinery that hawe to bear the
continuous stress of unewen ground,
bumps and holes, or applications that
are in contact with a marine - and,
tharefare, highly cormsive - emviron
meank.

As companents must to be strong
enough to tolerate the heat of the
angines a5 well as the salinity of
tha saz, the marine sactor requires
hydraulic components that are both
ac light as possible and that can
guarantee durability and corrmosion
resistance. One particulary striking
example is that aof high-performance
competition jet skis. In this case,
thare was a nead for high haat and
corrosion resistance for exhaust
manifolds that, baing designed for
racing, are subject to intense heat,
but are also in contact with seawater
at all times. “Thanks to the design
and integration of cooling channels

"A conventional manifold redesigned
for AM can achieve a weight reduction
of 30-40%, and in some cases this can
extend to a very impressive 80-90%. The
fact that components can be much lighter
and more compact is very attractive for the
aeronautics and aerospace sectors.”

exactly where they wera needed,”
Tirelli explains, “we were able to
create an exhaust manifold able to
resist thesa challenges. The ocooling
channels, combined zs they are
with the manifiold, would simply be
impossible to achisve with comeen-
tional manufacturing methods.”

Lightness and compactness

A major benefit of &M for many
sectors is the possibiliy to produce
objects with a reduced weight

and sira. Tiralli explainad, “A

comventionzl manifold redasigned for
AM can achieve 2 weight reduction of
30-4£0%, and in zome cases this can
extend to & very impressa 80-90%.
The f=ct that components can be
much lighter and more compact is
wery attractive for asmnautics and
aerospace, sectors that are always in
saarch of ways to reduce the size and
wiaight of their components. Simi-
Larly, agricultural and other haaey
machinery have to rise up to increas-
ngly sirict reguirements of space,
wiaight, and energy consumption.”

Metal Additive Manufacturing | Autumn 202
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Case Study: Validating and applying AM
technology for agricultural machinery

applications

Three years aga, Aidro Hydraulics
began collaborating with CHH
Industrial, an [alian-American
multinational corporation whose
brands include New Holland Agri-
culture, Iveco and Steyr Tractor, to
dewvalop additively manufacturad
fydraulic manifolds for agricultural
machinery. The idea was to validate
the technology and take forsand
the benefits of design aptimisation,
wiaight reduction and a maore
sustainable erwimnmental impact.

The project wes showtasad in
Julby wiith a joint presentation by
Valaria Tirelli and Micholas fanasi,
CMH Industrizl Lead Engineer, at
InndMech "0ff-Highway Machine
R-ewolution’, 2 conference organ-
ised by Trentino Seiluppa 5_P&

The first stepwas tovalidate
the technology for agricultural
machinery applications. Avdro addi-
tiwely manufactured the manifold in
AlSi10Mg on an EOS M2%0, with the
shape and geometries remaining
the =ame as in the conwentional
part. Using AM for this designwas
wery challenging, as the size of the
manifald reachad the adges of tha
EDS M290's build area.

After support remowal and
CHMEC machining, the manifiold was
tested using endurance impulsa
pressure tests an CMH Industrial’s
test bench. The positiee results
confirmed the validity and reliahility
of AM for agricultural machinery
applications.

Metal Additive Manufacturing

In a second step, Aidm reda-
signed the manifold using a DFAM
approach, adding materizl onky
wihara it was needed. Thanks to
the design optimisation achieved,
the follmwring advantages ware
ohserved:

= Awaight reduction of 35%
compared to the comventional
manufactured manifold, 3 key
issue for the electrification of
maohbile machinary

= The integration of tao
companents into a single part,
resulting im 2 reduction of time
and costs for part assambly
and a shorter supply chain

= Increzsed smaathness of
tha imternal channels and
reduction in pressure drops,
meaning the agriculiural
machinery consumes lass
anergy

= A more sustainable and enwi-
ronmientally friendly hydraulic
soluthon

To walidate the ‘sustainakla
impact” of Additiwe Manufzcturing,
Aidro performed a Life Cycle
Agsessment [LCA], calculating
a carbon foatprint reduction of
miore than &0%% for the the dasign-
optimised AM hydraulic manifold,
compared to the comventionally
manufactured hydraulic manifold.
This @na lysis was performed at
cradle-to-gate leval.

Auburmn 2021

A= demonstrated through
numergus case studies, the
compactness of additively manufac-
tured companents allows them to
fit into smaller spaces and adapt to
the fydraulics system where they
are installed. & single AM compo-
nent, while baing smaller, can alsa

mprwe the overall performance of
the system thanks to its optimisad
design. This means that ather
components can also be smaller,
and, therefore, consume lass,
wiithout taking anything away from
ovarzll performance. On top of that,
a lighter companant maans a lightar
maching, therefare, less enargy
needad for mowement. As Tirell
pointed out, in & sactor where elac-
trification is becoming the dominant
trend, sawing on anangy is an ever
mare crucial and urgent concem.

Sustainability
Additive Manufacturing is mora
sustainable and less wasteful than
comventionzl produection processes.
Firstly, it is more sustainable as a
manufacturing process becausa it

5 based on the principle of using
only as much matarial 2s is needed
for the component, 2s opposed to
subtractive technologies that start
from a block of metal and proceed
oy remawing all the excass material.
Sacaondly, PBF-LB machines have
£D0-watt lasers - ~basically, a5
much as my hairdrpar!”™ Tirelli jokad.
Finally, the new designs made
possible with &AM, by optimising the
function of tha objact, also introduce
a series of more sustainable
solutions, from tha presention of
leakage to the reduction of energy
wastage.

Mowadays, Tirelli explainad, it

5 ewar more impartant to adapt ta
a global market that is evolving in
the direction of graener solutions.
This is why technologies such as
AM can only gain increasing interast
and visibility, espacially for thoss
sactors that need to adopt maore
sustainable processes, such as
energy/oil & gas. "It is important for
ewary manufacturer, in evary sactar
- and, in particular, for the sactomrs
that produce a lot of CO; - to pay
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Fig. ¥ Small AMES vaives for hydraulic systems. AMES are CE TOP directional control waives, here additively
manufactured in 318 stainless steal and designed fo work a2t 350 bar. These AM wives underwent high-pressure festing

up to 1400 bar [Courtesy Aidm)

attention to their carbon footprint,”
said Tirelli. "Whereas we once
focwsed on the CO, emissions of
powar plants, today many customars
are interested in the CO, amitted to
produce an ohject. In this context,
Additive Manufzcturing, baing in
itsalf a sustainable tachnology,
has an advantage owar traditional
manufacturing processes. But, of
course,” she clarified, "it is also wp
ta the indiwidual companias. We,
as Aidm, realize the imporiance of
reducing our carbon footprint, and
keep tzking steps in this direction.”
Amaong the initiatives taken
ta foster and enforce & greener
manufacturing process, Tiralli
mentions aone of their mast
recent projects, presented at
the intermational conferenca
Off- Highway R-Evolution 2021 [saa
insat box|. The projact, dewalopad in
collabaration with CNH | ndustrizl,
imvabwad applying Lifa Cycle
Acsesement |LCA] to compare tha
amount of CO; emitted by traditional
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“The results, calculated in Global Warming
Potential, were more than impressive,”
Tirelli stated. “In comparison to casting,
the workflow of additively manufactured

object amounted to a reduction of carbon
emissions of over 60%."

production with that emitted by
additiee tachnigues throughout
ewery siage of the manufactunng
process, ‘cradle to gata™: from raw
materials [comparning the ingot

with atomised metallic poader],

to methods [comparing casting

and AM] and post- processing.

“Tha results, calculated in Global
Warming Patential, ware more

than imprasswe,” Tirelli stated. "In
comparison to casting, the workflow
of an additwely manufactured objact
amaunted to a reduction of carbon
emissions of over 40%."

Spare parts and digital imventory

A related, much-discussed subjact
regarding AM and sustainability is
the issue of spare paris. Possibly the
main reason why a sector such as
oil & gas approached the technology
in the first place is the fact that AM
procasses are much guicker than
camventional ones. Malfunctions
that can cause a power plant to

stop production are a big problem

in this industry, as they may end up
casting millions - butwhen it comas
to replacing the defective part, AM
has @ wary quick response time,

Metal Additive Manufacturing | Autumn 2021
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M

Fig. # An accessible 2emnautic spstern that allows pildts who have only one hand o Ay safely and easiy The AM fight
control parts shown, manuizciured by Aidro, are used i the Servoily system waww serwoilyit/end [Courtesy Aidrm)

“Many large corporations are putting
into action long-term programmes of
digitalisation, and we are cooperating with

them to investigate

which of their spare

parts can effectively be digitalised. In fact,
this is the biggest obstacle: the identification
and selection of which spare parts can be
produced by AM...”

and, of course, the sponer the part

is replaced, the faster the plant can
get back to producing power. As 2
result, the need to store ready-to-usa
spare parts inwarehousas is greatly
diminished.

The accumulation of very lamga
numbears of spare parts to be kept in
stock, however, is still currently one
of the major problems of the industry,
due ta the fact that mast of these
companents are never used and end
up becoming obsolete. One way to

Metal Addrtive Manufacturing

tackle this problem is by adopting

2 'digital imventory’, which refers to
the digitalisation of design files for
ready-to-usa spare parts.  Many
large corporations are putting into
action long-term programmes of
digitalisation, and we are cooper-
ating with them to imvestigate which
of their spare parts can effectively
be digitzlised,” stated Tiralli. “In
fact, this is the biggest obstacle: the
identification and selection of which
spare parts can be produced by

| Awurburmn 2021

AM, and then the validation of those
parts, aspacially if they are critical
Camponents, &5 parts that can legite-
mately replace the omes currently
used.”

It is also worth mentioning
a pmject in progress at [talian
start-up f3nice srl, kasad in Milan,
af wrhich Aidro is a collaboratar
and supparter. If the digitisation of
spare paris were to be normalised,
the question remains: What to do
with the millions of obsolete parts
abandaned inwarehouses? f3nice’s
response is to recycle the old metal
camponents, turning them back
inta stainless steel, aluminium and
titanium powrder by atomisation.
The metal powder thus obtained is
then rewsed to make naw products.
Tirelli explaimed: “We liked the idea
from the beginning, and this is why,
aftar the due tests and trizls, we now
offer, alongside the other materials,
green recycled stainless steel. And
the best thing is that customers
saamed to immediataly pick up on
the idea and even consider it, most
af the times, an addad value.”

T
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Owvercoming fears,
insecurities and scepticism

Tirelli e plzined that when first
appmaching Aidro, companies hawe,
af course, already heard of Additive
Mzanufacturing. They are curigus,
ntriguad by the tachnology’s poten
tizl, but are naturally also hesitant
about its reliability and applic
Far this reasan, Aidm has daveloped
an “introduction to AM coursa’,

cted, for the most part, at
decigners and enginears, and aimed
at answering ewary question an tha
technolooy.

This process of familiar
ncludes an aversiaw of the current
status of AM, as well &= technical
data and test results I'. 5 impartant
to speak the same languaga, Tirall
amphasised: a tachnical language.
"Still, telling the benefits of Additive
Manufacturing is not enawgh. When
SOMEeane, and spec ¥ 3 tachni
cian, holds the AM part in their hand,
that's when thay can really see, with
thair own eyas, what the technaology
g, how different the design is, and
what are the actual potentialities.”

Aidm understands this scepticism
all too well. “The usuzl fears and
nsecurities are the sama we had at
the beginning,” says Tirelli. "Does
resist? Will it break? We underst ""u:l
that for an engineer who has baan
used to designing :-:-rrp"-'-':'f in
tha same way for a long time,
change of mantality can ba '|:-_.h-
difficult. Wa hawe bean there. This
s wity wia are the right peapla ta
them in this jpurney.”

After the first questions are
answered, it is necessarny to maintain
angaing communication throwghaout
tha Additive Manufzcturing procass
chain, from designing to post
processing, in order to make sure
that the part is manufactured
according to the needs of the appl
cation. Companies that approach
Aidro aither need to redesign & part
made with comventional processes
that dioes not fulfil specific reguire
meants, ar they knowwhich banafits
af AM thay want to take advantage
af, but do not know how ta achieva

thair goals.

N .
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"

Fig. 10AM application developrment & Aidro [Courtesy Aidm)

n the latter case, the object must
be dasigned from scratch, usin
established practices of designing
for &M, but keeging in mind the final
application at all times. "It is all about
understanding what the exact require
ments of the application are, in order
to identify the right design for each
indiwidual component,” explained

“K.esping the dialogue open
with the client, together with tha
possibility to nun Fluid dynamics simu
Lations to continuously test the level o

efficiency of the components, ensures

Metal

a final design that is as optimisad as
nossible for its specific function.”

To achieve this optimisatian, taking
full advantage of AM's “freedom to
design’, it is important to take the
entire workflow into account. In post
pracessing in particular, corventional
operations such s machining comsa
nto play 2 final surfaces,
3lly for those joints and extram

LSS
thea additive Yy manuiaciurad

I gane

ties. of
ts that hawe to connect to ather
camponents within the hydraulics
dditive Manufacturing

e
i

system. A
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Fig. 11 Celebrations at Aidio for the announcement of its acquisition by Deskiop Meta [Courtesy Aidm/

has to be integrated with traditional
mathodologies,” Tirelli clarnified,
“which means that it is not supposad
ta replace established production
processas, bat to stand in beside
tham, and satisfy those reguiremeants
that otheraise could not be met.”

A catalyst for growth: the
acquisition by Desktop Metal

In early Septembar 2021, Aidm was
acquirad by De=kiop Metal, one of
the maost high- profile companies in
AM zand, amongst others, a provider
af metal Binder Jetting technologies.
The acguisition was announced with
an air of huge sxcitement for both
parties, motiwvated by the prospect of
combining Aidm's ax pertisa of the
AM production of hydraulics compo-
nents with Deskiop Matal's tachnical
resources and metal Binder Jetting
solutians.

Although the acguisition appeared
to happen rather suddenly, Tirelli

Metal Addrtive Manufacturing

remarked that growth has been on
the cards for Aidro, and that the
Cquisitionwas not entirely unex-
pected. “We ware not acively seaking
to join with bigger groups®, Tiralli
said, “bat the substantial changes in
guality management and technology
development that we hawe undergone
in tha past faw yaars has prepared us
for such an opportunity and laid the
foundation for growth. It is what wa've
bean bwilding up to.”

When Aidm started exploring
metal &AM technologies, PEF-LE was,
amang the &AM processes availabla
at the time, the maost advanced and
relizble, and, mast importantly, the
miost suited for the needs of ydraw-
lics. The technology was chosen for
its mechanical properties and the
miany bensfits it browght to 2 range
of imporiant fydraulic applications.
Aidro has all intentions of continuing
to utilise PEF-LE technology for
those products that have the spacific
requiremants that are best sokad
by this wall- proven process. Whan it

Auburmin 2021

comes to the high-wolume production
of customised products, howewer,
Tirelli belisves that current medium
sized PEF-LB machines still have
limitations. “This is wity we akways
ept looking around. Far the type and
wolume of products that we make,
lzser tachnology is perfect for special,
niche applications. Binder Jetting
will be the technology that allows us
to achieve mass production of aur
nmowative AM solutions.”

Tirelli states that Deskiop Metal
approached Aidro in part becausa of
the increasad visibility of the company
as & promotar of &M, and that it is
Aidm's advocacy of the technology,
as well as tangible examples of
successful applications in industry,
that Deskiop Metal recognised as the
greatest asset of this modest-sized

talian company. “What we bring

to the table is a concrete, realistic
mage of what &M can do. From the
corwentional production of Fydraulic
camponents to introducing AM and
now to @ further expansion of AM
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processas, we Can sea that the tach-
nlogy will bacome more and maore
the core business of our company.
This iswhy | believe that, despite our
smzll siza, we can bacome 2 point of
reference for the lydraulics industry.”
Aidm's objective is now to start
axplaring the new technologies
prowided by Desktop Metal. “As we dic
with Laser, we have to prowe the effec-
tiweness of the technology. O course,
wie now come from 2 position of far
stronger sxperience. Compared to fiva
years 230, whenwsa had to learn from
sCratch, today we hase much more
understanding with regards to design,
tasts to be run, post- processing etc.
We are ready to take the machines
hame, start immediately to make
products, and try to realise all the
idaas that we hawe. We now hawa tha
chance to make these ideas a reality.”
Tirelli recognises that thema is
still a lot of work to do to get Binder
Jetting ‘up to speed’. Compared
ta PEF-LE, Binder Jetting has a
long way to go in terms of markat
penetration, the walidation of the

tachmalogy, and the many complexities

surrounding standamds and qualifica-
tian. Howewar, Bindar Jetting has

the potential to replace conventionzl
manufzcturing by enabling the high-
wolume production of customisable
products in shorter time frames.
Tirelli commentad, “The impartance
af hawing an alternative technology to
casting is especially evideant in 2 post-
pandemic world where found ries are
sxperiencing difficulties im supplying
raw matenials and components, with
a consequent dragging-out of delivery
time=. Thanks to Hinder letting, we
hope to pvercome the drawbacks

af long delwary times by producing
in-house, without hawing to rely on
axternal suppliers.”

The Aidro team is now waiting for
the first Binder Jatting machines to
arriea, and is eager o run the first
tests and get down to business. "It
will ba nacessary, at first, to establish
a space for mutuzl learning”, =aid
Tirelli. “The next stag is to investigata
the technaology, and we intend to do
so not only by taking full advantage of
Decktop Matal's resources, but al=o of
aur cannections with the Politecnico

Fig. 12 Alberto Tacconelli, General Manager, Aidro si; ¥alera Tirelli, co-CEQD
and President, Aidm srl; Kic Fulop, CEQ, Deskitop Metal; Tommasso Tirelli,
co-CED WP Business Developrnent, Aidro sri [Courtesy Aidm/

“The importance of having an
alternative technology to casting is
especially evident in a post-pandemic
world where foundries are experiencing
difficulties in supplying raw materials
and components, with a consequent
dragging-out of delivery times.”

Milzna, other research cantras, and,
of course, other &M promoters. in
the ltaly or the US. AM has from its
incaption alw=ys fostered a strong
sensa of commaunity when it comes
to adwancing and walidating tha tech-
nology, andwea know we will recere
the support we naed.”

Aidm's exparience with laser
technology has taught it how crucial
it is for tha overall success of the
new technology to be able to provide
exact data. The procass of acocept-
ance, Tirelli remarkead, will be the
same. “Whethear it iz Binder Jetting or

lzser, the first thing our clients want
to know are machanical properties
and test results.” Thay are therefore
committed to walking the same staps
that confirmed PEF-LB as a safe,
repeatable manufacturing approach.
Tirelli stresses that she believes
Deskiop Matal highly values the team
at Aidra, 3= wall as its clients, and
she is keen to ensure that there is
uninterrupted continuity of customar
relationships. “The acquisition will
not in any way disrept Aidm'’s presant
actiwity, but rather open the doors
to exceptional opporiunities for

Metal Additive Manufacturing | Autumn 202
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equigment, wn

“now.adge ar the

WINICH IS COnsedar

=
=t from the market, and
due consideration, we decided it wa
wrarthy of our trust as well”

Current and future
challenges

Fig. 13 Aidio collzhorated with watch designer Riccardo Tiboni o oeate the

Octopus’, the frst watch fo be produced by Additive Manuizcturing by Mate
riaggiun & Waiches. & was premiered af the Watches of kaly event September

H-2, in Tortona [Courtesy Aidm)

“Mentality may be the hardest
obstacle to overcome. Tirelli states
that, in this case, to be able to validate
the technology as an established
manufacturing process, it is fundamental
to communicate its potential both to
the engineers and management of

manufacturing companies.” S
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“In our experience, if there isn't
pressure from the top and from the

L
battom, at some paint the process F th h
will come to & halt. There needs t rom e arc Ive5..-
be communication between the twa
lewals, and opan- mindedness at all Autumn 2010
lewals. At that paint, | believe, AM will
succaad in becoming a technology
acknowledged and widespread in The Metal Additive Manufacturing archive gives
PYEy SBCIOC ree access to all our back issues, offering the mos
FWETY SECE f to all our back off th t

“Ini this particular moment,” L. . B
~ . parte o comprehensive insight into the world of metal AM.
she continued, every sector of

mechanics is suffering from & lack of
raw materizls and components. Due
ta the pandemic, and the higher cost
and limited awzilahility of raw mate-
rial, deliwary timas drag on for weeks
- sprmatimas months. This is the

Our Autumn 2020 issue includes the following articles
and technical reviews:

= Atherton Bikes: The journey from world title success to mastering
Additive Manufacturing for performance bike production

parfact momant for Additive Manu- » Advancing rocket propulsion through Additive Manufacturing,

facturing to Aoursh. The market novel surface finishing technologies and public-private

needs quicker reaction times: this partnerships

is the moment to make &M a fully

integratad productive technobogy.” * From asrospace engineering to AM: Melanie Lang on Formaé Loy
For this reason, Aidro'’s team and the future of Directed Enargy Deposition (DED)

plans to keep growing and promoting
tha tachnology 2= forcafully as they
can. Tirelli concludad, “A few years
agao, we wana crazy anough ta imvast

« Additive Manufacturing of hardmetals: An evaluation of potential
processes for tool production

* High-performance nickel-base alloys for Additive Manufacturing:

in the technatogy. Mow that we hawa A review of their limitations and potential

relationships with leading players

in the industry, we are ready to take = Matal Additive Manufacturing in New Zealand: An overview of

the mext step and become one of the research, commercial activities and strategic initiatives

focal points of Additive Manufac-

turing in our sector” * Hybrid inserts for mould and die production: Howworkfloes
optimisation can help make the business case for AM

Contact * Meighborhood 91: The bridge to Additive Manufacturing production

‘aleriz Tirall

Co-CED

Aidmo srl

Wia Prati Bassi 34
21020 Taino VA]
Itzly
valaria.tirellidaidmo.it
wrereLzidro.it
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