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ANALYSIS

LFAM, a giant
opportunity
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immediately relevant. Let's see how and
why it's evolving so quickly.
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Lots of materials
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While 3D printed tools are driven by
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SPOTLIGHT

How automated
post-printing
makes scalable AM
production viable
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that it could supply larger numbers. All this output AceAli® ""loe L""A]l }ae""} VA" > e”i «"iVi \
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It is worth re-emphasizing that AM-Flow’s solution is
i"1"Aieb “;e " Oe>A\ VOAI®e“iAA V>" V..eeA
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sorted by item or batch.

central AM-VISION system. In general, AM-Flow’s
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implies high-volume production. But we are also
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V>V e 17iA eceeZ” "} lae AV>ei 1...i7A «Ae 0
"OV "} vOeeb >O0TONMITeAe " iA°»

The bottom line is cost per part

AM-Flow’s unique post-printing automation solution
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production while still maintaining a good cost per
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cost-per-part of additive manufacturing to make it more viable for full-scale production.
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bring this number down, both through its own solu- their systems. And materials companies are bringing
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lee >V..."10i U°1..., > «OA... > ce«l” ddessdtBrhateddpart sorting and handling.

resulting higher volumes will impact pricing once
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INTERVIEW

Get ready for
Area Printing

Seurat’s highly anticipated Area Printing
technology will make production metal AM
more cost competitive



Seurat is bringing to market a new laser-based metal additive
manufacturing technology called Area Printing.

1%A "l cevli” Ui ...i>A >LeO0l > lel> Ve " ig TAGA"]E v I...i UcAs %A “cAl i"iA]
""} «AeVIiAA 1. iAi ">pA] Ace Ui UiAi UDiA®IiY\VFPiLckd>1iA° °/...ib%AiI >ee veeVOAI®
A«i>Z Tee >“iA i O1...] " cev -iOA>1 /iV..S6&eiR 1..>1 Z°7 cev sedA. ~12A%»""

gies, about the company’s new laser-based metal
> 1700 “>"0Ov>VIOA™"} «AceViAA] JAi>/*AVISVy*7lRi"A "i>"V>li> lee "OVei>A vOA~

technology, which is nearing commercial readiness > "A iY«eA""} > "O“LiA cev 1...""}A] <" Zi
> .>A AiUiA>e .7} f«Aewei Ve i"TA>ZTi" @i >A>A0ATie™ > Vei>"iA «AeViAA®
«@li"1">e Toe A> "V>eeb Ai"OVi l..i VeAKIVIANN«pBIAIGA™ "~ Aie>1"e"” loe [
“i1>¢ | «Ae"OVIi“e™ U aidésér lbok i “iOiece« ,Ai> *A"17"}\ ...ceU “ce paeld ivwV "]
>V..>LiA lee AODAA®xO™ 1...i vOA~e™ Ai>\
It's all about the lasers iY«o> AV 07 ..> > “>7">1i lee OAdi e >b¥
als. And because they needed to be non-activated
The story behind Area Printing is an interesting one. materials, we were limited in what we could use. The
As DeMuth tells us, the technology was inspired by +>AiAA >Ai wA""} £4 17"iA > Aive™ > i0i
AiAi>AV.. ~~1..i >Ai> ;ev "OVei>A vO Ashatproduces.a muiti-handred degree centigrade
17717 @™ SV et ibe /i >ite >e } i celi“xVASTI®AI AB "} e~ 1...i V..>"LiA%A AOA
“A > «>ATATL>AI "TiIATT>e VetwTitiTl VARG AMATVAV L Lei v>1"}0i AiATAT>"Vi° U
device located at the Lawrence Livermore National ended up with a material that couldn’t be welded,
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The problem, however, was that to make a cham- of i >>ee}bp % OAi "A1..>1 «>AiA «eU"

LIA L} i"e0}... vieA T...i +>AiAA -U T..v>ALYH ileO}...1 cev >A UA"1""} > «jlliA U"]
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chamber. “This was an issue and that is what really
led us to developing Area Printing to solve the > 1@ e vATIA «AT177) A>1iA] -iOA:
proLei“]» ...i A>PA® nology is also higher quality than traditional LPBF.

That is, because the Area Printing process has more
What is Area Printing? control over the lasers it uses, the melting process

results in less spatter and soot. This consequently
JAI> *AC7177 Y Tee o>AiA «eUiA Lito vOAZR™OWiAodl..i AAZ cev “iviVIA ~7 «A™71Ti~ «>,
totally unlike what DLP is to SLA 3D printing. “As it by these phenomena.
iYATA Tee >pP] °~ * Ui l>Zi > «>AiA > veeVOA "1 &~
a spot to make a weld pool and then you drag the °©7...>1 Ui0i "“«ei“i"li> voeA 1...”A APATI“ "~
+>AIA >AeO0™]» i Ol... A>PA° ° A “ilStATle. V5 AAGRIS]» ...i AI>TiA° °7i «A""1 >~
around since the early 1990s, and in the early 2010s, > 1> >Ai> .>A “Tee” @A ev « " YieA U]
Ui AT>ATi> Aii~"} > TAI" 1TeeU>A A “cc AiVe>AVAA™ A 1...i ""Ti"A"IP v i>V... « Yie
It's true. Today, there are LPBF systems with up to «OAi > 1.0 ..i>1""} A>liA > Veee""} A
12 lasers, which does help to scale the process, “>TIA>e °7 >V ... «" Yie° [...>1%A ...0}i veeA
but to a point. material properties, controlling the spatter. It also

means you can control crystal structure, grain ori-
° floeeZ OA > "iV>"ilce }ee vAe® e”i ishik e AMAV>Vi w"A... > “ii>eeOA}"V>

he says. “So it will take a long time to get to thou- that are hugely dependent on cooling rates. It's a
sands or even a million beams operating in parallel. “i0 «i0ie cev Voe"T1Acees >"" "I Ve “iA U"1... >
That means that when you look at scaling LPBF, you U.."V.. V>~ Li >071""}] LOI >+Ace UiAP iY

really have two options: you can add more lasers,
which maintains the high resolution; or you can

Area Printing can fuse more metal material at a
faster rate while still maintaining high resolution.

crank up the power and use a single beam. Either
way, you have to increase the power consump-
tio~ Toee }oo v>ATiA®

°7..>1 UirAi """} "A > L1 “"vviAi~l®
illuminate a bigger area. In theory, we should lose
resolution by doing this, but we use specialized
technology to apply a high-resolution pattern to the
«>AiA "7 Ai>e 17%i° [/..."A «ilA OA ..>0i
on our powder bed but with an overall beam size
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have the knobs to turn, and we can turn them with- buying and installing Area Printing, they’'d have to

@O0l AeccU""} 1...i «AeVIiAA "eU"] U..."0 ) i e BFisvEN ®EAIUO>"WwV>1"e™ «Ac)
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ing into long-term production agreements provides

The business case for Area Printing greater stability.

-iOA>1%A wAAT }i"iA>1"e™ APAITi“-"A ~iFhAughitismastdAn Boston, the company has

Vo>e Ai>"""{AA° 7...i7 1..>1 17" Vee“iA] broadevambitioristand wants to work with custom-

is not so much interested in selling its hardware. iAA vAe* >AeO~ 1..i }eeLi° /...i s }1liA

“Ali> ] "1 U ee vO~ VI~ ctibnpdtrer« Ace O to establish print depots around the world, which
would be strategically located near large OEM sites

In talking about the customer process, DeMuth lee “~7"“ ai «>Al TA>"A«eAl>1"e™ °"0A wA
iY«o>""A\ °o"OA i"}>}i“i"1 «Ace}A>" A Vdepet wil have the capacity to print 500 metric tons
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required metrics. Then, we demonstrate that we can "} >1 Ai}*i"1A U°1... Aie>1"Uisb A...cAl po:
print their parts to their quality standards, hit their i““ie""iA vee A «>ATA > U.."Vv.. ..>0i bil I
price targets and hit the production rates that are l..i Li"iwlA cev iY A1}, TiV.. e} iA° o
needed. Ultimately, we ramp Tce «Ae OVIi“e™°» w """} l..>1 1l...ceAi >Ai “ccAi " 1..i >0le“c

consumer electronics and energy sectors. That's
[..i «Ae OVIi~e” Ali>}i "A O™ iAI>Zi" LB i HAiIAI>AT""}]» i Ol... A«iV wiA®

veeA > viU Ai>Ace™A° P 1>72""} V>Ai ;e «A®EF¥I e~ bRAiovAi> b AiVOAI® i"}...1
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"™ "Ae«A°» ,"eel...iA Ai>Ace™ "A 1...>enewyadérospAcdlanilindustrial companies to join

the APP Program

The focus in on production

The company’s promise as it nears market readi-

ness is also evidenced by its growth. For one, Seurat

AI>Ali" ,evvy 0400 U"l... > -iA7iA iYIi"A cC
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series production parts. And with each print depot rial. First, we're competing with machining, and

having the capacity to produce 500 metric tons a then we’re competing with casting, and then we’re
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Ultimately, the goal is not to compete with other 7>"11ee ...i>A “ceAi >Le01 -iOA>1%A """eU
AM processes, but to make AM cost competitive 1iV.."ceece}pP] D«lL“BA WOREEOTIAU iU
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How a new
manufacturing
universe iIs born




Industrial Makers _ A Producer Network

. MakerVerse

>A«"iA1.."A Pi>A] >AZOA -i"Lce-"] |.Befowe ihe big AMg-
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digital venture-building. Mr. Seibold has always > LOA""IiAA >AeO™ "1]» -i"Loes iY«e>""A]
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Another reason why Siemens Energy treats additive 6GEJPQNQIKECN KPfCVKQP
as a business is accountability, which leads an orga-

nization to think end-to-end and top-line growth: 7...i" @0A «...PA"V>e 17"UIAAI U>A "~ "1A ~
Ve Al] «AcewlI>L " 1P] Ve “«il 1"Ui"iAAPY-daTA@*ViiYx>OMA]l cev iY«>"A @™ U.. V..
°© >"p VeA«eA>1"e”A TAi>] > 71700 >AA L7y>obveSVoeA "A Al"ee "~ "TA Z"v>"VDb >
«@eA>1i vO"Vite ™ /...i" PO V>~ }e UidP>VIi®A~}LiV.."ese}b] >ZiA6iAAi U>A
1iv.. eee}P] LOI Ped V>""cl Aideeb iV«iVT 3 .VicD&eiA>dkiv 1iV.. e} iA >7 AF
vO"Vite” ld AQDA"iAA°» available to companies.
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APATi“A iUIAPT...""} Utee ece@ZA «"Zi > * «>Al° °7i
realized we were looking at every potential additive Many tier-one suppliers and machinery OEMs are at

«>AT 1...Aed}... T...i «i"A cev eOA * «ATIAIA S RApew 1...i cccOA~ibP > V>~ Li"iw
100 iY«iATTAI® 7...>1 Ui "7 "%1 "¢ Ace “OlveM4eAAi” LOA™TIAA “eis] Ae“il...”"
U>A APATi“>1"V>eeb iY«erAi ;®l...iA >@«3¥@emeVA"UDAIA > > """ Ui»° >ZiA6iA
other technologies that we could also drive towards creating a network to provide industrial-level addi-
indu ATA">«"a>1""°» tive services to these companies. But where do the

technolo }"iA Voe“i vAe*“f
Another limitation at Siemens Energy, that could

>««eb lee >"b ®A}>""a>1"e™] "A T..>1 iYkictmd "' B~ «A""1iIAA\ ®OA U>0i «Ace

CVVIAITT TiV..."eee} iA AipO T AiIA ce” L ceustmerg is idbefa@re-stop-shop. They have a

pliers, setting them up in SAP systems, learning how “*1ti>e “TTiAv>Vi le >VVIiAA >ee Z2°7°A cev
to order, et cetera. This is where the idea was born to U°ViA] vAe“ > ATAi>“«""i> ;A iA “>">}i“i"l
Ve L™ i l..i > 0>71>}iA ;ev > «*>1vee Al1ee0AATAA WOkel""} > 1 «A "I>L " Ip >7"
advanced industrial additve “>~"Ov>VIOA""}° bility analyses. You upload your part, and you can

getanim “i>">1i «A~Vi°»

CitiTA TiAYP Utee Ziik "TA AlAe™} veeVOA ™ “il>.

PBF advanced serial production and leverage the 7.7 "1 "eeiA >0 >7 >AAil «°}...1 LOA "I A
>ZiAGIAAI «e>lvee A" Toe iY«eeAi I...i «MakdrVérseisinatijuist a matchmaker connecting

iU TiV.."eee} iA V>" LA™} > vee A pOOAdep  MNAMI"T). AO««s"iAA° |1 "A > vOew:
lee "ii'A AOV .. >A O veAiAii~ A«>Ai «prévider,@ctingi4sd Sdpplier to its customers and
That’s the MakerVerse genesis as a one-stop-shop also as a customer to its supply base. To ensure

vee A “tfiaydade AM. “ie"UiAbP cev l..i ..."}...iAl """ OATA >«1}A>"
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Al>">A"] >ZiA6iAAI "A VOAAiI“I+b veeVBOASIT«@IP>>A > «e>lveeA“tU i Al>"">A" ~

European-only supply chain, working with partners dimensions, material properties, process tolerances,
Z"eU~ veA 1..i"A "iV>"it«eOAtece™} i YAOAVSWIiI Wde.O}..."iAAIA] «cAeA"IP] > A
«Ae OVite™, °°/..ib >Ai >e¢ VAR V@ISR AIWLISVIAI>"" «AeVIiAA V..>A>VIiA~
are large enough to respond to industrial quality an industrial customer can order. And then we need
requirements. So they know what it takes in terms lTee “ie"UiA "1]» ...i A>PA° iAi 1. i-ATA>Ti}"\
v V>«>L "« 1"iA veeA 1..i 1iV.."eee}P] 1o B lAe<iAAKXA > ATAe™} veeO™  >1" ™
“>>}1i“i"1] pO>«"ib “>">}i“i"1 >" - ViAl" woWuild acomprehensive and reliable quality
1"ee”A° 7i >Ai 1AP "} il LO "+ > UiAP |bésise>TD foevATE1T}T
CVVIiAITT ST AQ««eb V..>"7 > "ol e Tee 1.
lowest bidder. 7. 70 -i"Loee %A iY«iATi"Vi >1 -"i“i"A TiA}l
veeVOAiI® ™ “ii>s , ] >ZiA6iAAI "A >+Ace «
°o"OA «A""TiAA] -i"Lees" Ve>A~wiA] °A"1ing pblymeAXdkcapabilities via SLS. These will be
V..>" > 1> “i>"A .>0""} 1. i yiY LYeabb licelBei«iWie O i > c o eAIO " >Tist
T..i A}..1 «cAe " OVITe” «>Al"IA vee A iUiAlboeceAdgd2i A Raogs™i “cel >ec™i "~ 1...i >ZiA
V>AiA] «A°Vi ““}..1 Lil..i iV " v>VIieeAUise«@iOTAAAI>ATIO« A >}}AiIAA~Uieb
T > Lioei> 17%i° "1..iAA bil “>b «ce cellildeestropdengihkering and operations team.
wWAAT > veeAi“eAl® A iUiAP A iA UOWV>E URAIZUITH.~i"Laee iY«e>""A] °"A |
our supply base to select the right production part- cally competent company, that can have discussions
“iA° /..>1 }7UiA OA ..O}i yiY L «"1b "~ WitA 6ux cosstorrerflabbul their requirements and
prioritizing what’s most importantto 1...i VOATe“iA°¥"1... @ OA AD««"iAA >LeOl U..>I "1 1>7Zi.
wee T...ceAi AipO Ai“i"TA®» [...i li>“ >eAi>"Pp
Multi-manufacturing universes both metal and polymer AM specialists, while Sei-
Leee %A U~ "ilUAZ ;v Ve“I>VIA ...>A .
> Aivitl A0 p] -1>"vee A" «...b A"V~ Abdthmetaliandpolymer pri nting services.
> 671>eb 6>"V...OA™" V>eVOe>1i" 1...i "O“LiA vV >e-
«@AA Lsi O""UIAAIA]l Ve“ "} O« U"l... >~ >"AUIA v
£FAGEAGEE® v l..ib V>~ VeiY Al U ... 8BdVarsacnngctegr@uitrial makers with a

U~ 6~ 0iAAI e®l cev iYAA‘IiNVi] ]miAidistﬂb%dAan/voLKgmanufacturing service partners.
Aee” veeA “O«i"«ei LOAIAA “@ iA "
“>"Ov>VIOA""} "ilUeAZ «> " AV>«i® i/
"A v>V""} eevv UTl... iAl>Le"A..i° Ve“«
AP > s@iProtolabs.

The one-stop shop platform
for advanced on-demand
manufacturing services

¥
]
3
]
2
]
=

°o"OA “>"" 1-* "A """ OAIA >«ft}A>"i ud>
Loee® Ai>T1iA° °7i U>"T1oe LO e 1...i “
%O~ UiAAIY% cev "" OATA >« i"}""iiAA] |
lee >A ¥ """ OATA >« “>ZiAAY] > «Ace’
je VieVOA ™ " OAIA > .7} uO>e" & E) & &

o Ve s e St g e v
ey detmis ! anter e g SR 4 .

How MakerVerse works

ning, catering to large industrial accounts and their
Ay "Tioev i V..>eei"}iA vee A > ««
>ZiABIAAI] -i"Lees" AiVee} " aiA] "A i <
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Our objective is to be a technical -
ly competent company that can

have discussions with our customers
CDQWY VIGKT TGSWKTGOIG P\
our suppliers about what it takes In
QTFGT VQ HWN,NN VJQUGH TG

Making MakerVerse universal A A«iviwV " OATATIA LOT T...ip Ace“il™*"i,
.>Ui1..i LOA""iAA “iUisce«*i”l «cUiA lce |
Makerverse is a business and as any business it has ““lee "iU Ai}Te™A >7 >««e’V>i"e"A»] -i"Lee
ViAI>"" w™>"V">e¢ eLeiVI"UIA] >A >~ iV ARADO}>7" >AiAG6IAAI Ui iY«iVIie e«i™ ]
«e>lvee A Ve“«>"pP° ° eUiUIA]» -i"Le«">MAPM YGA>l..i“ Ace 1..>1 1...iP V>~ veVC(
Ve iA wAAT "~ 1..i >ZiA6iAAI U"A ™ TRd2I>T P GEH0A eevviA™"}°»
lee VAi>li U>«0i veA ®0A VOAIe“iAA > «Ae OViAA° A
customers, this can mean one-stop-shop access to ,"el..iA ceLeiVITUi veeA >ZiA6iAAI "A ""V/
industrial-grade quality and access to certain tech- wWAAT 17*i A"} l» cev i...i, «>AlA 1..ib AiV
“eee} iA >7 “STiIAT>eA Ul "ee "7 sikTY I L diwRTL>VZ ccce«A 1.1 1>Zi1 O« 7
“i>7 1..>1 "TATI>Y ev “>7>}1"7) “Oel «ei "SwwisANVPI ™ i"} " "iiA™"} 17 LiveeAi > "iU «
additive suppliers on demand, they only need to Li «cA~"Ti"° °Q,"cel...iAR ®"i ;cev eOA U>+0i
work with one company. There is also a second very "AT1...>1 Ui Utee Li VaeeeiVI™"} ¢i>A"""}A vee
important value pool that we need to create value "vviAil VOAlIe“iAA >~ ~° OATA"IA]» -i"Lc

veeA]l U.."V.. >Ai 2cOA «Ae OViAA\ o Twhichwillénableius) io Butondaie, digitize and
veeA Leel... 0A VOAIe“iAA > e0A «AG+&%iADPIA.i7..Bied}... ®OA -7 ilisce«"

Utee >eAe VAiedAU>ZOABIAAI®» -e U...i"” AD««e"iAA }il , +A vA®* >ZiAGiA
will eventually be able to provide a quote more

""i U>p cev VAiI>1""} U>0i veeA "1A «A@OOWZAR] & i..ceOl1..i .."}... >0l cev i’

LP wee "} O iA+O17+7ai" LO s Uce«O“idmedfiewdukrentlyh >Ui 1ee "~UiAlI°»

1> “>V..""iA] AO™"""} ViAlI>"" A«iV wV “>]liA">«A°

/...AeO}... 1..i «e>lve A" l...ib V>~ L Ajourngpthkodgh ttme and AM

AOV.. «>AlTA° 6>+0i VAi>I"e™ >eAce Vae“iA vVAr" .. i« "}

AD««e iAA iY«>"" ""lae ~iU0 “>AZilA > [eeceB V2T &ALIA cev Vae“«>""iA 1..>1 ..>0

[...”A "A > Zib «>"" «e""1 vieA >"bP Ve " JASA ke dLS/LebPPAl ee «OAl > A“>ee VA>VI C

may be well established in certain countries, regions e iAl..>1 Vel Li"iwl vVA®* "1° -i"Loes" v

31



iYco>""AV o " %l ...>0i > iY>VI «iAViTee >« QiLoes Ve 1""0iA] °1...i-LOVZil o
LOI] ud6>¢"i>1"0ieb A«i>Z""}] wUi Pi>AKiA}de..>liA>Ui veO~ U>bPA v I>2""} >~

UiAi 1...Aii TP«iA cev > e«liAA° -e“i Updidukction izvacially a lot bigger than the industry
>*e«liAA OA""}, veA UiAbP A«iV 'wV 3k VBAT«e VBAiI“ "1 veeA° /.. iAI%A “eAi > “«
companies such as Siemens Energy and GE Avia- «>""iAT..>1 ..>0i veeO™ «Ae OVIite™ >««
1"e™] >e@™} U"1... 7 A ,o,e++A ,ce b Vi]thdddeiivéoeconohiic value, be it cost or time to

> viU] 1.1 veeO™ U>bPA lce 1>Zi > "1"GiIAZIe AiATLA}}IAT vO™ >*i"1>« A..."vI "A 1.
«Ae OVIit®e™ /...iAi U>A > Aive™ Ai}“itligheilx«edy «ie«ei 1...>1 >Ai Ve~"0""Vi®
who had made the decision to go on this journey VAi>li U>¢0i veeA 1...i* > >Ai "eU Ve "I
> UiAi TAP "} le iY«eeAi U>PA ...ceUsN@OFesibi?TA VP U..>1 1...i"A , AlA>Ili}b
segment, which | believe was the largest, was made " Zi] ..>A A”}7"wV>"leb ®0Oi}AU™ I1...ccAi
O« ;ev Ve “«>""iA ™ 1..i Vi"Vi > eeddZ TNI"VIOTARG@EI"} "~"° /...iAi Ve“«>""iA "ol
“vi..CATiV."eee}b UeO« Li A”}...1 vaodO0.1 e >A] AP AP IAA A «+>lveeA“A le }
looking to convince decision makers at the helm. getting startedon 1..."A +e OA~iP°»

/ICMGT8GTUGOU CKO KU VQ DWKNF VJG OQUV EQPPGEVGF WPKXGTUG
of industrial engineers and producers.

Image: MakerVerse
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AUTOMATING FACTORIES
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SPOTLIGHT

The evolution
of Caracol to
production LFAM

UesU""} , TiV.."eee} iA VA®"
IP«™™} > "iA"}" Tee vO™VITe™>e «A
applications

CARACOL



Caracol was founded in 2018 and brought to market a large-
format robotic additive manufacturing technology.

[>¢">" Voe“«>"p >A>Voee ..>A Lii~ >1 The origins ofAGaracol
v «>Alitvee A>T T «A™"17"} A°"Vi "1 U>A vee O™ i
thanks to its robotic LFAM solution. It has stayed at Ol wAAI] > L1 cev L>VZ}AeO0™ " ° /.. ed}..
l..i veAivAe™l "l e@"+b Lb LA™} "} leed ®AZI1 S O8] "1A AceelA “>li L>VZ > v
> AeLOAT T «A""17"} «e>lveeA“] LOT LPAYRAP"OOC3EX] 1...i Ve «>"PWBA vee O™ ")
Tee iOoeeUi "TATiV.."eece}b Tl “iilt V.. KISATIY«iWilee «™"} > e>A}itveA“>T T «A"7I
1"e~A > ~ii" A ikastomers. system, which combined robotic systems and
Yo t«iAve A >"Vi iYIAOA ™) U501
“eel..iA UeA A] >A>Veees ..>A Ve ““ IT} GAiWI® «cAe OVI“e™ v «>A}itAV>ei

«OA..""} "TA AceLei’V , Ae+Oi"e” vEAUsAD] k. wVie“«>"pP iY«eeAi® i-.i OAi a
107"} > > 0U>"V" "} l..i «e>lveA LA .o} WAASA b veeA "iA"}" >««e " V>1"e~A]
AcevIiU>Aile i">Lsi JAIi>TiA “>T1iA >« ""HoAARIPY TecAA""1""} APATI*“ Tee «Ae OVi v(
Aie">L"«"1b >"" > }JAi>1iA "i}Aii ev V c deldiga pledes.dsig recycled or recyclable materi-

approach has led the company to work with custom- als, such as PLA.

ers in many advanced industries and, as we'll see

Tt Al Cil>"e] L>A I>Zi7 "1 VAR «Acia@ib iV =] 7 OAE™] >A>Voeee O70iTeit 1
"EeTtvOTVITeT>e >««e"V>1"e"A T iTtORITYDTVIR® TSR Ze /. i T «ATTTIY TTAT>ee>]
production. Keep reading to understand how the l...i WAAT L>A Toe Li vOeeb T «A~"1i° OA""}
[>e">" Ve “«>"b ...>A iAl>Le"A..i" "TAiI»ASARPARIps>" i pO li >~ "“«>VI >1 1.0 >~

«Ae OVIiTe™ «>Al"iA vee A +>A}it AV >-idasignevent, iWHeke ¥iditors were invited to enjoy
..U T Ve I""0iA Tee "“«AeUi "TA cevaidik at thé generatively désigned 3D printed

eV iY«>"" ELFAM market.
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ATAOVIOAI -A°1177} >lee« T «A™"li" AleeceUAPDTA]OAPAIRQAP V>AIA @™«b Ai«AiAi~]
l..."A >««e”V>1"™ >Ai> "A >eAe Al s EiviUx"}iveA>V¥ée>v@Relel 'V , liV.. c
~0a00] >A>Vee ...ic«i Tl cOlwl /cds\daing. By comtruind i work on and improve its

> ££1... VIi"IOAP 1TeUiA Li""} AiATeeAi " vee A JI6EA «IlvdpA“] ""VeD "7} ;«i™" "} O«

U 1T... T «A~71i> vOA~"IOAI “>"i vAme“ Aildaedpabilitiestd more materials and advancing

AiVPVei® “>TiA >eA° [..i VOII""}1i-}i ..sgstamecnidl; Baracol has gone beyond proto-

ings include a 3D printed bed, dining chairs, table, IP«iA > "iA"} >««e”V>1"@™A ""lee 1...i Uc

stools, and couch. S OATATSe] vOTVITeT>e >« V> eTAC e
«>"p 1T «A™"1TA > Ui A>"}i cev leecee""} >7°

«Ae OVite” «>AlA veA VOAIe“iAA "~ 1.1
%WCTCEQN JCU GXQNXGF KVU .(#/ VG E Berospace] enetgy and marine industries.
VJG [GCTU DCUGF QP CP CRRNKECVKQP ,TUV CRRTQCEJ
°7i Ve 1""0i" "ilise«" "} @A liV.. >A > V
hensive solution, working in an integrated manner

Leel... @™ 1..i ..>A U>Ai > AcevIiU>Ai] >™°
keeping in mind the process and our clients’ appli-
V>1"e"A > AipO Ai“i"TA]l» >A>Vaee lieesA

what we believe enabled us to enhance our system
toservemoreadv>"Vi® AiVieeAA°»

#P CRRNKECVKQP ,TUV OKPFUGYV

>A>Vee®hA >ccAe>V... le «kAe 0VIi“e” >
“TA -, TiV.."ceee}b "A .7} b «A>} >]7Ve
promising certain results, the company works with
potential clients to show them how their robotic

, AeeOi"e” V>~ Li Li”iwV">e v-aeA ViAI>"
V>1"ee A° /.."A ..>A Lii" TAQi cev >A>Vce-
since the beginning when it was developing its
e>AlDEA“>T «e>lvaeA“®

“Our approach to technological development was

HO Ti “"vviAi“l vVAe* Ve «il"lTeAA "~ ®0A
Ui >eU>PA UAZi®> AI>AT""} VA®" 1...i >««s
Ve i“l AipgO Ai“i"TA] U°1... 1...i > ™ ®&”i A
O iAAI>""""} ..eU eOA APAIi“A Ve O+ LI
T i Veri“l "iitA > @™ 1...i cel...iA lee iY«>~
“>AZil «oeli”1">+ @ vecompany says.

“1.."A Ai"Ai] >A>Vaee "iAVA LA "TAiev >
«AeU " iA» "l A*«eb > ..>A U>Ai "i0isce
V>eeb] "1 @VVIAA > Veees>LeA>1"0i0 AlictlL
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We continued developing our tech
as a comprehensive solution, work -
Ing In an integrated manner both

on the hardware and software, and
always keeping in mind our clients’
CRRNKECVKQPU CPF TGSWKII

that has been tailored to introducing clients to its

“This allows us to provide the client with a busi-

liV.."eee}b° /...i WAAI Alic« *A 1. i"1RERVEIA>E™ 1...i >c<«e"V>1"@”™ > lee ViAl

tion project, in which Caracol and the client come
up with a potential application that the client would

AeLel’V , APAITiI“%A «iAveA“>"Vil» >A
Ace* T..iAI] T...i Ve7i"l V>~ @A iA «>A1A "~

U>"11Tce “>"Ov>VIOAi ce” A"li° >A>VaeeA>Nede] . Uil."V... Utee “>"Ov>VIOAi T...i" >
UeAZA e "iA"}" > ce«l”“ ai I...i «>Abreandhddsk to install the robotic LFAM system at

printing process. Once the demonstration compo -
nent has been 3D printed, it is the client who then
testsand pO>+"v"iA "i°

A proprietary extruder enables the printing
of high-performance polymers.

Image: Caracol

% 3dpbm

“TA U~ «Ace” O Nty @esite, >V

This demonstration and integration strategy has

«AceUi’ ivvivIi"Oi\ >A>Vees ..>A Lii" 1..Ac
“>"p Ve i"TA] ~"VeD "7} >"AVA>vi “>"0Ov>V]
now have its robotic LFAM technology installed

in-house. It was these collaborations that helped

l..i Vee“«>"pb lcee LiVe“i l...i wAAl , Ace-C
«AeU"iA "" I>eb i >V..%i0i ,-E- ™£33\04a
I"'wv>1"e” veeA 1...i «<Ae " 0Vi"e” ev >iAc/
in early 2022.

Versatile robotic LFAM

>SA>VaesA AceLoeli”V > ""1"0i-“>"Ov>VIiDOA
“ceece}b "A L>AiT " veeOA Zib Vaee“«e i"lA
>Y'A AeLeel”V >A“] U..."V... i"™>LeiA «AiV"}
ments and practically limitless size and geometry

Ve "AIA>""TALE > «Ae«A”il>AP iYIAO A i
VIAA™"} "} f«iAveA“>"Vi «esP“iAA « 7]



SK Uiee A WLIA weei' “>TiA > AE >~ ““1T}AH s AGAOMITAIAp "Ve0 "~} Ri>1""}] «>

Viee U%1... >0Y «">Ap APAITiI“A AOV.. >RowDierYAhveiRAceOYOAP Ui..."VeiA >7° B6A
li“«iA>TOAi Vee"TAcees > " 0 "wV>I"ATA MIT I>.i Ve“«>"pP 1T «A""li° >-V>ALce"
«Ae«A”il>AP ""liAv>Vi > Ve "lAes AVABAXDR VALeAGA veeA > A>Vi V>A® /.0 «>
veeA > ."}...eb >0l b JUdA XY v deU ° only 72 hours to print and laminate, was a whole

Notably, the robotic LFAM solution can be used with kilogram lighter than the original spoiler.

> A>"}i cev AceLeel”V >A“ APATi“A° 1 "A >eAe Ve“«>1"

ble with pelletized and shredded materials, meaning [...i “>A~7i "7 OATAP "A >eAe > Zii~ > oe«li
“>1iA">e Ve ATA >Ai «ccUiA -A""Vi |...i Bardcbi's UIRAM shlutiens . T date, its LFAM 3D

T.o.i “>TiA">«A ““loe we>"i"1 "T1Aiev®° ,A piintiAgtéthriology has been used in the produc-

LFAM solution can also process recycled materials. 1",e” cev vO"VIi"e™>e¢ «>AlA veeA Lee>1A >

as consoles, spoilers and grids. Our readers might
[..i Ve“L"">1"e” ev Vi>I0OAiIA F..>1 >ArVe%AAB0.. > Aivi'l O iAl>Z""} Lb
1"ee™ cevviAA ...>0i0 “>i "TA 1iV..." ce e ce }this'selgrdnk in 2P2ilpit 3D printed a monocoque
many industries. In the automotive sector, Caracol A>"eLoe>l “>"i vAce“ AiV bMstimaterjak
L>A “>"0Ov>VIOAiI® > "O“LiA cev Lee b i«iti®iA«®F>»] >A "1 U>A ">“i"] U>A «Ai“"iAi

Caracol engineered and manufactured a
custom satellite tank for client D-Orbit.
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+P %WCTCEQN & RTKPVGF C OQPQEQSWG UCKNDQCV OCFG HTQO
recycled MyReplast material called the “Beluga”.

“e>” AT} 7iiZ > AiAUI "l ce"eb T 2113k 2012 1051 "A v>ATiA Tee «Ace"OVi]
l..ilivV.."eee}P®%A «eli"i">« vee A v O rdredghtweight théhAhe original system. “Our

«>ATA\ "1 >eAce "i“ee"ATA>1i" >A>Ve AL TMKIAITI A wéU>PA Tee iY«>" Tai «eli”l
ing more sustainable produc tion solutions. 1"e"A veeA QA TiV.."ceece}b > 1.0 , “
"1 i >iAeA«>Vi T OATAP] “>"0v>VIAAIARAIISUIN...i «eli”l">e ;ev U...>1 V>~ Li &
Li“iwlili> vAe* OA""} >A>Vaee+%A «>A}iliPAM&EHabIggies, not only with demonstrators
[iV.."ceeoe}b veeA 1...i «Ae OVi‘e” cevVee«dmeAtdiBeeidLO]l U'l.. vO"Vi“ ™"} «>/
"iptVed T veeA T.li o «@ATTTe” ) >TVES VO TAC °7iYhes V"It 0i «OA..""} vee A
JA ««i® "ATee”"} cev > A«e>"i vOAie>}i eurRobbfic L&A systems can do with a combined

i0iA] 1...i Voe“«>"p "A >eAce UeAZ" "} oF«x AGRAVA. cbee Ve UiA Leei... ...>A U>Ai >~
R&D projects with end-user partners in this space. innovation, as we believe this is what will allow us to

provide the market with a solution that can truly sat-
For instance, Caracol’'s team has been working with CAVD Velitl 37 S« « AT A iTTAC»
t"AL T 1oe “iliece« > “>"Ov>VIiOAi > VOAie*
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INSIGHTS

How much does size
matter in AM?

Airtech is looking to provide its Dahltram

resins to every LFAM 3D printer. That could

“i>" O« Tee O “Tee”e™ Z} -{°{ “Tee " x
«ieoilA > Pi>A veeA iUiAP “>V .. 7|
ly turn into an unparalleled global revenue
e««eAIO~"" 1P veA |, °



Airtech launched its Dahltram resins for
(#/ & RTKPVKPI CV ,'"%

P «>0"V..""} "TA > .. «1A>" AiA""A vee AcAe BT iA “>"Ov>VIOA™"} iY«iAI™-Ai >A Uie

0ad4a] ,"Aliv..] T...i «>A}iATl “>"0Ov>VIONIA &W«UAVAIOL>AiI" ™ "i>Asb x4 Pi>AA o
L>}}""} > Vee«eA'li leeaee""} “>TiIA >t RidA YAi >A Uiee >A AiA"" vee A“Oe>1" "
«Ai}E>OleVe>Ui] AiA"~ ~"vOA e~ >~ gublitydont®l«n-house compounding, bespoke
«AeViAAiA]l TeeeZ 1A wAAT A"}~ wV > rhafetindsAnichié applicaiions and more.

e>A}itvee A>T T «A"7177} “>1iA>e “>AZi1° U 1..i

company is leading the charge to scale this market [...i >...1A>“ Jeeaes""} ,iA""A > AiIAA 1...i "~

into a major production Ai}*i"l cev , ° sceUiA / > > *“OV.. “ccAi AceLOAIT AiIAU"
used at low or high temperatures, including use in
Through the Print-Tech brand, Airtech is now

an autoclave. These thermoplastic composite resins
Ol7e”a""} v>V e I7IA ™~ -«A™"}wie] 4

-1-,@AT TAT} i vee A DA N7 > «iesibtvit 1. 0A
ViA*>"}i] OVi“‘LeeOA} loe ...;cOAi > «> K\eW{aADA e~ «A""1""} APATi“° ,"AliV.. %A
Y £avl -£0* Y 1*® , “>V.."7iA > evVilAve A “cAi > “cAi Ve “«>""iA e > e«
vOeet AIAU Vi lceces “>"Ov>VIOA-"} A aedbridlogies dnd fo Woothis, the company needs to
pany does this by using its Dahltram resins, which >SAAOAiIT..>11...i , «AeViAA "A Aeed™°
L.>Ui Lii” "i0isce«i® ""f...e OAi A«iV"™wSr>TFechnicakSupport Engineer at Airtech Advanced
advanced composite tooling applications. Print-Tech >1iA”>«A A O «]how thepds A
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3D printing experience CATIV... «OAl Voe“«eili® > Ealaaa Aud>Ai v

iY«>"A @™ "~ 1.0 [i"7iAAii v>V e Ib 1..>1
°© eAl cev I...i "i0icce« il UeAZ ..>««iTAP™3V7iA"i° /...ib "eU ..>0i > 02l cev Ace
Aii >7> °" OYi“LeOA}]» ...i AI>ATA° "A.LPAAFTA®O®™ "} “"vVviAi“l Z°"A cev I «A™"]
is in aerospace tooling as well as a composite bond nologies and systems. They also have an identical
«>"is v>LAV>1"e"] Ae ...i "A UiAb v>Ve&EAATL 7. AYi“LedA}] V>IiA""} lee > }
leecesA "ii’ Tee «iAveeA“° <>V ... > Al °IL>Aii doepe@iikliems. >
el 1eO}...iAT1..>" «ice«ei } 0i 1...i* VAi""l veeA°® |, }oece"
analogy to me is common to thermoplastic in end- 7.7 00 1-"A > “>e@A > «l"@e* “>AZiIl >7
use parts which are typically much stronger than the "> Ve“«> A .>0i Lii” «Ae"0V™"} > ecel
thermosets. It'sthesa“i 1...”"} ...iAi°» “>V .. "iA] OAce«i "~ }i"iA>e "A }JAeeU "} LP v
ing on medium-size machines as well. The UK too,
UiAbpce™ "~ 1..i Ve‘«eA li """ 0AITAP "whereUhitédMrspPade just launched their LFAM
thermoset composite tools and what they’re capable AiAUO Vi OA~"} > - Ai>loeA APAITiI“° °7i Uc
ceve ,"ATiIV.., ..>A Lii" veeVOA""} e~ 1iIAU T} 1BiAPA™d <>V.. A>PA° °7i U>"] Il
«e>AT"V 1T «A""li" leeeeA® <>V ... «AeOl«eBAibMNM.OliePd veAU>A" > A .U «iac
they have been able to run through over 350 auto- V>«>Lei cev LiV>OAi "1 V>~ "e A “OV.. “
clave cycles on certain printed tools without any «ice«si >Ai }70""} "1 VAi""l veeA° "GA vee VOA]
issues. The company has been in compounding and "WiA] ©°A Ai>eeb " 1.0 “>1iA">«A° 7i ..>0
iYIAO ™"} vaeA x& Pi>AA° -;e T «A""1""JOI 1A b sicdlA=e LA «>A}iAl Teees""} AD««e
«Ae}AiIAA @™ <>V.. «@ "1A ®0l I...>iobethe warld's krgeist 3D printing resin supplier.
0°iU0] "1%A Ai>eeb "cel...”"} “ccAi 1..>" 3T 1Y.IAIO" i&dWi«..i *>pb] Ui U>"1 iUiAbLce b I
™ 1...i }>"1ApP°» LOP > “>V.. i
7...i7 CATIV... AI>Ali> Tee «Ae“celi 1..."A LO

#KTVGEJ JQWUGU VYQ .(#/ U[UVGOU CgiKVUoFstEéﬁ%A/,I&G]LUéPLA>MA UiAi LO e 7"
5RTKPI,GNF 60 CPF &KHHGTFCPIG .WZGODQWTI )
large machines. Today the market is already very

CVVIAITT > p>VVeA "} le <>V...p 1A }/

"} iY«@TiTiT>eeb® iV>OAi 1...iAI «>A}i Ab/
can use so much material, that directly translates
"“lee > UiAb >11A>VI"0i “>AZil Ai}“i"l veeA

material companies.

°o~ OYi“LeeOA}] Ui V>~ «O1 "eU~” O« lce x4
«@O0"A ev “>1iA">e >~ . aOA° "~ [i""iAAii]
«0l U~ 044 «e0" A «iA ...eOA]» <>V ..
°7i%0i Lii~ «O11""} 1...ceAi «>A}iA iYIAD iA
1..i"A «>ViA° /eece+A }il LO 1 pO-li v>Al ™

"vii“] Ui .71 Joe >~ 1.0 7iYl ">b Ui%kAi ><A
>V To.i «>A1° , VeeO«ei cev “&”1...A
> ECt...;e0A «A™"T 1...>1 «Aillp “OV.. weei’
i“Uiece«i cev @OA /...iA“Ueoe’ “>V.. "i°»
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In Luxembourg, we can put down up

to 500 Ibs of material an hour. In Ten -
nessee, we can put down 200 lbs per
hour. We’ve been putting those larger
extruders through their paces.

Getting everyone on board >Ae0" E L>A] “~"OA ®”i veeA U>vODO“° /..
the automotive industry that cures at around 130°C

[...i L"}}iAT V...>eei"}iA Te > TAIAA vee AUTDLY EAIGILAA® 1 1..."A A>"}i v li“«iA>10

LFAM adoption relate to supports and tempera- “oe " I>17e” T TiAA cev UTT. AT "7} 1.1

ture resistance, but both are being aggressively ture and pressure. Furthermore, the mechanics also

researched and have various solutions. “| think prob- i">Lei OA T «iAvaeA® >«0“ "0 “il>e veeA"

ably the biggest hurdle with the technology as a light weightingthe voe A“""} “"iA°»

whole is that the direction that we're printing is usu-

>eep > vO"VIi“e™ v I...i leeces ATai° /.., iARU e e cADPAITA ™ 1...1 AiIA"A-OAi*° 7}

have a VLP option where a right angle moves down “>Vi «eeb“iA “>TA"Y “>liA">«A AOV.. >A

i *>V..77i > "7 1A eANiTI>17ee™] Ui > lidMiveAce * V>~ U1 AT>" “JvviAi~l Ti*

1"Oisbp «A""1 O« loe {& vl I>ee° Ol 1...i PAIASK @ST.*>1>Ai >eAce “OV... “®Ai Vel

UitAi V...ceceA""} lee «A""1 "~ "A >«Ace than PEBKIdru PE& “PEI can take up to 180°C, and

Jiee“ilAP® |, ecel cev I...i TA>"1"@™>. A OrPA P dd Eldac |» <>V.. A>PA° °7i A>" :

angles still apply. You can still print support mate- “Ail..>" 1xa VbVeiA ;ev >0leV+>Ui VOA"

A*>e LOI be® V>"%I1 «OAI LAi>Z >U >pDAHIram 650 PEl MmaterialohGw, we don't have many

L.>0i Tee “>V..""1 "1 cevv "1 UiAp uO v ViASAiAUe®I 1...i "OA>L"+"1b >7" 1..i «

valui «Ace«eA "™ » ev i...i AiA™" "~ 1.0 >0l da Ve PAB 1 DIAAD W ...

Temperatures may be an easier challenge to meet. Yet another challenge is material quality. Not just

O Toni “c“i"T 1..i Ti‘WiA>TOAI o T veeATh«disslI“>1iA™>e V>~ Li T «A~"li  ivviVvi~

tools is probably around 400°F, which is about >el...e0}... Ae“i “>"Ov>VIOAIAA -.>0i «Ai

Oaac ]» <>V.. A>pA] ° Ol 1..>1 i"Vce" «<dall hjektianineldirg grémulates as 3D printable,

™AT cev l...i 1...iA“ccAil “>AZil° " b oe Gvhictksitévithtdy tesidlied in less-than-optimal parts.

“"lee >VVed 1l 1..51 " Ve“«eA TiA 1. iHNi.>»ArAvewAilleU Ui cc«iA>li]» <>V.. Ve>

Ali«A veeA 1...i VOAI VPVeiA° /...i ..} . MAT"®@I>5VVv&A~ 1..i liV.."ceece}b loe }il > L

aerospace, where they usually cure at 180°Celsius at A«iV >eeb "~ Jeae""}] oil >e@™i VATI"V>e .
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AVAiIU O«] baed “"}..1 el }il >"cel...i Aadservick providens liké Caracol and Al Build and at
Pi>AA°» <>V ... 1.7"ZA Ace“i «>Al """ 1">i5BiA>UdA Q.5 A dedi” “>V...""i “>"0Ov>VIOAI
oversold and set the industry back a little bit. “The whom have not yet gone public with their projects.

v>VIil..>1 e i "A TiA1""} 1...iAi “>1i Airteelhds.woekdedo® projedps such as a layup tool
CALLCTATTY T AiiTT %A JAeUT L] Tl LU AP AFiAAes veeA |, %A TiYIitE}iT w
o7 ...i~ Ui AI>AT1i ] Ui >~ £aa >0lceV.>Ulh&deivpady had produced tools to produce com-
the time the most | had seen anyone in the industry «@A°Ti «>ATA veeA > V>A Vo «il ™} "~ 1.
‘e U>A > ...>7"vOe cev VPVeiA @™ > y>14dpATST T FeUlee o “L "~ 1...i 17°1i- -1>1iA]
Vae“«eili> 1...i VPVe+iA AOVViAAvO-+b “icdlly cattingllead tomes. The company has shown
timerscouldn cel Lie"iUi ~1°» “Tv>">v..%i0i AOAv>Vi w™ A ...iA v a°{ “
U>p Tee 4°0 “"VA®e"A U"1... «eAlft«AeViAl
d1..0 07 cevi..i >p] ,"Aliv.. U>"1A iUARPReseeZ "} >1 1..7A ...+ " Al"V>eep] il
lee LOP “>V..""iA] U..il...iAT...ib >Ai vdd™l AOMAeVYIR Toe «OA}i “>TiA>«A Te >7t

Belotti, Thermwood, CEAD, CMS or Titan, as well iUiIAPT..""} Peed U <A NVE°»

“At the moment the temperature limit for 3D printed tools is probably

CTQWPF E( YIJKEJ KU CDQWYV E% q UC[U <CEJ 5MGNVQP
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Airtech has achieved 75-80% reductions
in lead time for tooling cycles.

Why buy? you're going to be twelve years behind at that point’.

[...ib ..>Ui lce “ccUi v>AliA 1..>" 1..>1°»
<>V.. >A}0iA 1..>11"“i A>0""}A "A 1..i L"}}iAl "A"UiA cev
LFAM technology, even more than possible cost sav- [...”A "A «OAl Aie>1"Ui lce Toece*""}] LOIT w™s
""}A° °7i OAO>eeb Aii >LeOl > Cxina }i"QMBERA™OI 1...i Al>}i cev iY«@™i"l">e }A
ei>> 17"i° 1" “cel }oe" "} loe liee Ped "1 %¥ikere ark customers aehe working with that LFAM
i0iAPT...""}] LOT "1%A Yl > «+>Vi]» ...ilAzREd 97" QRLIK>ATA]» <>V .. Ve "wA“A] >
Poed liee > 6* ;v ce«iA>I"@™A ...i V>~ headtis, ‘thef hbue oot b&¢n made public yet. The
«Ae}A>" "7 1. Aii UiiZA] 1...iPp }oe\ %"ZYeAde WHEAASP "A 1..>1 > el cev "1 ...>A L
out. That'sreallya }>“i V..>"}iA°» on the marine segment now, and in general we are

Aii~"} > ecel cev }Ai>l «A}AIAA 1. iAi° 7i¥
This very clear value proposition is making LFAM about large structures, too. There’s a program going
i cev l..i v>ATIAT 1iV.. e} iA Tce «&TA>EOADNELeOA} v>V e"ib A"}...1 "
AiviAi“Vi “>AZil° .l «O0AT 1...i OAO>« LisedU A Qe Vil ece”}] >Ledl C vl U"i] ™ vi
> “ce AT 1..>1 Ui cevii” Aii 7 “cAl el ... iNNFABAIABAIAOVIOAI voe A & " VPO Ak ™°»
but double-digit market penetration. “l would say
1..>1 «Aillp “OV.. iOiAp " ~“A] >1 “"vviA}iTiAb>]iRli “ccAi AlicA bl V>~ e “"">]
cce®@Z""} >1 "1]» <>V.. Voe"wA“A° °-e“ileev 1270 v>AIIOA™"} «AceVIAA] 1...i LilliA 7
v>ATiA] Ae“i cev I...i* "ii> 1Tee Aii "1 UceA@ *&MERAl > U>"1>}iA° v peO-Vel:
are overly cautious. | have a major customer here in 1] T Uebe Li > ...0}i V..>"}i veeA >e¢ Vo

i 1- A>P Y iAi%A @OA «o>” veeA > > b ON b VIATAN "1 | el Al%ee . >A Toe ... >««i
“*}° 1A }e "} i@ Li A°Y bi>AA°Y% Uafeadieleat] ... > %A JAi>i\
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Additive Manufacturing Headhunting Specialists

Since 2014, Kensington Additive has established amrivaled network of talent across the globe ad has successfully
partnered with some of the market-leading machine ranufacturers, end-users, powder producers, and seige
bureaus across North America, Europe, and the Ukedoming the headhunter of choice within 3D printing

Testimonial by

"Kensington Additive has an excellent understandingf

what Velo3D needs, and this is demonstrated by the Ve|03D Wl" Contl nue to

guality candidate profiles we receive.

They really understand the nuances involved in the partner W|th kenS|ngt0n

industry and can place people in different roles ahjob

functions with minimal ramp-up ¢ ’ additive for our future
unctions with minimal ramp-up time for each positon.

recruitment needs.
The biggest benefit we have

The feedback they provide to us is valuable, too.n@

g al ne d frO M uUs | n g thing we appreciae is how communicative and

transparent the team at Kensington Additive is with

Kensington Additive is thed
knOWIGdge Of the additiVEDespite the geographical time difference, Kensingto

Additive provides Velo3D with quality candidates in

man UfaCtu rl ng market the U.S. The firm has an excellent track record of

successful job placements.”

Meet the team at Rapid + TCT

www.kensingtonadditive.co.uk






EVENTS

Composites LFAM
goes extra large

7eAe 0400 A...ccUi  1T..i «>1iA
" AV>e""} O« Vee“«eA TiA > 7170
turing part size capabilities



3dpbm heads back to JEC World in Paris for
VJG ,TUV VKOG UKPEG VJG RCPFGOKE UVCTVGF

/... 7eAe” AU """ *>A"A] Ve “ "} Ua2MEle<®d RISAW}A>"0>1iA° 7eA” 040
>VIiA TUc i'"1"e”A cevv "Oiloe T...i "61."Ti“" K] A iY>Vieb U..>1 "A ... .>««i”™""} "
is where the composites community comes together , ] >ee”} U"1... > viU celinginkoVatiodsiAl"

to show the latest achievements and to plan the

LOA""iAA veeA T...i "iY1 1U0i«Ui “ce”l... A LFAM foritoals and parts

..eAtaeTl>e Ai} iTl -*OV... «°Zi > "~"Ui “>"Ov>VIiOA

""1® AiiZA Toe >11A>VI > e«liAA vAe® 7. siAeiAkeVV]i«l cev Vee“«eA li T «A~"1"

Y it >0l el U] AceAl "} OV GMRA}E@ AT I Lb Ve '«>""iA «*Zi >AZva
Aoe*i Voe"AO“IA «Ae OVIA Ai}ic1A° 7 1 K@ YA T >* veeVOAI® o Aie>1"Uieb A*>

«@ATiA “>"Ov>VIOA""}] 1..iAI%A > AW TRAROA wriA] "i"l...iA Ve «>"bp U>A «
A«>ViA® U..iAi > 71700 “>"0v>VIOA~"} li¥VeAkeWdd ... > Lecl... -,""Ae«A " 1HLA @
}UPIA Voei "Tlee «e>Vi°e 7i ..>0i Lii~ veeesobdd ™" }iToe AR U iY«e>""A U..P LicceU®"° /"
“CTiAAIVITe™ > T1A iUe+01"e™A UiAP VpdMEPev@ AN k>ATA OA™"} V...;e««i  WLIiA
past several years. In 2021, 3dpbm published its pellet materials is the primary commercial oppor-

WAAT “>AZil AicoeAl e~ e“«eA TiA |, 11070 A Ve “«eA TiA , > "1 "A >eAe
several trends among which the growing commer- L }}iATl -e"TiA>eeb® Vr““iAV >e ce««eAlID~
V>>e AieiU>"Vi "~ 1...i OAi cev V.. ce««i wLiA MA""V@EVie el...iA, «AeViAA OAiA
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HO>"1"170A cev “>1iA">«A >~ .. >A |..i AAINhesecbipahidsfarebased either in North Amer-

1iA“A cev Pi>Ae«b “il A" Paiteproducede v V> A ™" eAl..iA” 1>ep LOI , v Vo
becoming an increasingly global trend, with Span-
[..i "O“LiA ev Ve «>""iA el >VI"Ui "A“>2"0®*¥>"b /[/eAAiA -...i> pO>AliAi> "~ *
10A~"}y , APAITI“A ..>A >¢Ae }AeU"~ AS}A®@VSTA® OV "} "1A U~ «>1i"li" 1iv.. e
Ace 1.0 """ 1">e 1. AIT - "V " >1" "V] F2IBVG®I®AG ) +>A}i Vee“«e™i"IA 1..AcO]}.
both US-based and not present with a booth at the “>"Ov>VIOA~"}] 1..AeO}... > «>1i7li° «AceV
A..ceU q>""1..i I>¢">7"1 ,“IAV>" ~}iA Beoeb koA ok PriadDisyhtem.
the total number has now grown to nearly 10, with
“eAi " 1...i U>p° ->"" ev “}iAAe-+E boaking for Killer applications
its Masterprint systems, another company with a
composite LFAM system on the market is CNC-spe- O1i0i~ , cev Vee“«eA"liA "A v>A vAe"“ L
cialist CMS, with the Kreator system based on Screw a consolidated let alone mature industry segment.
YIAOA @™ ,"""1"0i >"0Ov>VIOA""} -- , @ Flel...iAZ ++iA >«c«s"V>I"®"A vEeA Ve«
CNC specialist, Breton, introduced the Genesi LFAM are giant tools used in the maritime and aerospace
v>“"eb cev APATI“A «i0iA>}""} “>V .. i ¢i3AATA 3APecUiliA]l 1...i 1...iA“cc«s>AI"V
A T A >7 > U>"Vit >AT"wV ™ >e “Tliee JRA e AFOMi*Ace “>Zi 1...iAI TeecesA >Ai "l b
to achieve high-level mechanical and aesthetic withstanding the high autoclave temperatures while
properties in the parts, while Belotti worked with “>°"1>""""} 1.0 >VVOA>Ti Tae«iA>"ViA Aipd
composite LFAM pioneers CEAD to integrate their i>" «>ATA "~ >iAeA«>Vi “>"Ov>VIiOA~"}] |
iYIAOA ™ i} "iA ""le l..i , >>"1"0il2T1AQL ere}pP%A AVe«i > «eli"l">e °~
tractive LFAM system. most important adopt ing industries.
[...iAi >Ai “"vviAi“l U>pPA lee > AiAA 1.."A
HIQRRGE DET TCKPHQTEGCE RENNGV GVRTK CAHE G E VIE i0icce«*i”l ;v i0i™ “o

primary commercial opportunity for composites AM. Ao s S Ss A ~
>'U>"Vi [...iA'e«e>AlI"V “>TATY “>IAT>A°

nies such as Airtech, Mitsubishi MCPP, Covestro,

-ceeU>p > AZi“> >ee U cevviA > AieiVI
materials optimized based on advanced thermo-

«e>AI"VA veeA |, >««e"V>1"®e"A >«1..xe0}.
Ai«AiAi"TIA > “""eA >Ai> cev LOA™"iAA° ™\
smallest among these companies, Airtech, is prob-

ably the one that has the current leadership in this

segment through the Printech division.

Vel iA >««Ae>V... "Ale V..>"}il..i AVo
>««e’V>1"e"A° @A iY>“«ei] LIV>0OAi Ji«e
«Ae"OVi~e” A>1iA >Ai A v>Al] 1.."A TiV.
OAi> Tee Ve AlfivviVi“Uieb «Ae>OVi «>A}i
q i0i" Aice>V "} ViAI>"" “ii>e ceLeiVIA® O
A...eU] Ui A«eeZi iYIi"TA"Uiep U"l... 1...i Vee
"tvee O iA > " OV>A >TAAiIT U iY«
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Composite materials can offer the
best mechanical properties anywhere
In terms of lightweight, strength,
fGZKDKNKV[ VGORGTCVWTIJG 1
even hardness. But they are unbeliev -
ably hard to work with.

..eU |, Ui"l vAe* 1>A}il""} Ve I""0w/OA whiddl "A AA>ie" Ve“«>"p >AA~U"I] U.
Voee“«eA li, Toe Li""} >Lsi lee cevViA LAZEMAISVA00Y Iee ccvwV ™ >eeb «>0"V ... ..
" OATA>e “>"0Ov>VIOA""} AiAUVIAC IgsiadalARME veeA Vee“«eA li leeee""}° >,
«>"PWBA 1>A}il "A “>"i cev Leel... leee AL o™ Se..d *ABZIl veeA > "iv>"i -Ui wAAT C
q ""VeO "} Ve AO“IA >««e"V>1"e A AOVQASA®] WEADFIv.>" > V...> Vi lee “iil > A«
vivitOi V.."*"ib e A > Ai>1 “>i U"1... AivbveiveeX iA Aia < "“iA“>"" >L 0l 1...i \
“>TiA">e AD««e™i> Lb ** -1...i VOAAIi"InABuceess andinstalled base. This latest machine
* [t >7 AivbVei® * /1 veelA <A77 1®° OAIA >AATUTT%HA .} fA«ii’] e>A}i veeA®
«ATiIT>AP ie "A«iTATT} *ATTIT) - *® «AceV
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