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Contacts of AKRO-PLASTIC

Germany

AKRO-PLASTIC GmbH

Member of the Feddersen Group
Thilo Stier

Sales Director & Innovation Manager

thilo.stier@akro-plastic.com Q
China il
AKRO Engineering Plastics (Suzhou) Co. Ltd. ﬁ%;ﬁ
Member of the Feddersen Group o
Linda Xu ;:
Sales Director ¥
lindaxu@kdf.com.cn 2
_|

Southeast Asia ’ uig&)
K. D. Feddersen Singapore Pte Ltd. | ﬂﬁﬁ)
rading Co.. ]

Suxny Chen _ REHBRHARLA m
Sales Director HMEEGEREARAT = e

sunny.chen@kdf-asia.com AMBER LEGHT Ininmational Trading Go., L

CAEMoldingMagazine + CMM-V038-(2020/41)



FUHEIEHID. M T T T T I

am
E=

(HEHEB/8YLNDV)S

BRAMTETAL

Moldex3D

m - PREEREEEREAAE -
Fe i A4z %15 (Core-Technology) -

RENRBRUNREENHBEEAREBRHEMEERNERSTRELRA LR EBXRREREE
ABEXEZIER CoreTechSystem - BIRA AT L EBREEHEN T 547 (CAE)
BRMANRNEER -

HARERS T CAE RN EHERB_+FEL L - FREBEZEMTE know-how - BEERRIERLL
REFH HETHESNHRSEDLHAPE - EEEREELNFERSMUREEHNSAERFNWEKRER -
DS IEEREEa R AR R R BE - MERKAIRIMH -

o E B IEF ORI A AR E R S E R

n BRI, / BIREE B

=
it

MR EREB MR E M (FRT) E®RARARERMKE
¥ DUBEEMESMAESMWHEME - B FRT ST
BIERE - SERCHERENEMS LA BRIl - S
MR E R 2RI - SR BN IEERMRBT
RHEBECRREMROBIONAE - LB EBENER A
A B REB MBI (GMTs) M= - M4 Brm P &2 £ FE
ZotRe - FEERBRANWERGIBERSBEL (41
B 1) (1] —MBER D - AR ES ERE PR B
AR - BUEHREREEMNEMS (NE2) (2] - 2
MNERE / MERBHNEEREERSK  FEE L%
EBARARRBEE - TEERREZ LEREALL
ERAVIRE R E

%E“’fﬁﬁi%“ﬂ'&iﬁihﬂ’\] [1ISO t&EY

£ Moldex3D BEREZE RBSIENTIRD - ZEARE
BEaMR RIS RERE /O Dr. Favaloro & Prof. Pipes
&7 IISO (informed-isptropic) #4325 - Moldex3D
Al ER EEEEEED - BB Moldex3D &t H Ak
DMEBAERIIFFEOU RS ER  EREEWN - &F
Moldex3D IISO R EEEREF - [3, 4] WEAR
RLEHIT) [5, 6] - Moldex3D RIS - £ B4R A BL 2 4
NEVNEERE T mE X ME@W (NE3) - M1
HEBERM (200° C) M1 L 25% W RMIBAAE ( RZALL L/
D=360) - E#ZRR BN AIRAEE AR AR BI85 2 ot s
(408 4) - BCOMERBEEASER D - A0 S50wt% 5o IR A

CAEMoldingMagazine + CMM-V038-(2020/4F)

( B5%LE L/D=20) 89 Polyamide66 - it 88 Al th &
NEREEELEREDERRIVRERE (NES) -
+H

=R-1=]

FEAM/LE - BMEEEEARIERA CFD REEEHEUL
BAEBIO I ERIEFEREB TR - N2 —KBE -
HUE 1SO #MEERERZEFZOERSD - 2IFEE
SEAYEN - £ Moldex3D IRIT AR A AEFE S DT
i - JEZERRSHRBMEAEESE - BRI
MEEMRORIE -

2EZER

[1] Favaloro AJ, Sommer DE, Denos BR, Pipes RB. Simulation of
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reinforced thermoplastics: A comparison of extruded and
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Perspective on ExOne’ s Metal Materials
Announcement A Message from John F. Hartner,
Chief Executive Officer of The ExOne Company
February 25, 2020.

ExOne £ BM K ASHEES - H ExOne AT EEH
178 John F. Hartner 3% 2020 £2 H 25 H -

Metal 3D Printer Materials. ExOne metal binder
jetting systems now print 21 metal, ceramic and
composite materials. Three levels of qualification

now offered for different market needs.
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AR K ExOne W= 8 3D SIUENATH - DI AET B 5
AENFI - REDTLIIE 21 B EEEE - BEREE
SR RRER - B=ERERNRERTEARTHEHN
oK -Hp  HERIBRAER I EMSE =77 (Third-Praty)
KR - KRB IERETEE ERMRERERE -
HARMERIE 7 FRAA - RERF G EXOne RUF 1R
1% BEFULUERIEZHR -

Today, ExOne announced its metal 3D printers
could now binder jet a total of 21 powders into
metal, ceramic and composite precision parts --
with even more materials approved for controlled
R&D printing.

SK - ExOne nfr rIRECSIE 21 @B 22E - M
ELRESVREZBNBEESY  EE2AEZHMR
R AT 3B h REBE B AT

From the outside, it may look like ExOne’' s metal
printers jumped from six to 21 qualified materials
overnight. In reality, ExOne’ s engineering team
and our customers have been moving so fast to
print new materials since 2013 -- the breakthrough

year when we began printing dense single-alloy
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MATERIALS UPDATE

metals -- that we haven’ t slowed down to update
the market on our progress.
e INEBEAR - EXOne W& 3D SIENHEOIBER —R 2
B o BB E 21 @S EIMK - BR L . 8 2013
FLUKR - ExOne W LTI ZREBRMEMNEFR—BEE
PERBIEDFRVAT L - B2 MR RIINAEEESH
STTEBERARBMN—F - AL - RMALLAE
HIERE - FEBHUTESHENER -
When we took the time to re-evaluate where
we were over the last few months, the numbers
surprised even us. ExOne customers were printing
an astonishing number of materials -- 14 -- that
had not yet worked all the way through ExOne’ s
rigorous qualification process. That included six
single alloys, six ceramics, and two ceramic-metal
composites.
SRMEREBEZIMBELERSNBERE - BLEWH
MRIBEEZFEIHFREINZE - EXOne WEFIETE
SIENHERANNMRIEELE T1475& , - BLEMKBE
ExOne BIEMREBRE P —BEARERW - AP EHE

bRBE—O%  6EEEM2EME - EBESHR -

At the same time, we were ready to announce new

What experts say

materials, such as M2 Tool Steel, had achieved

our highest qualified status, and other materials,
such as aluminum and titanium, were qualified
for controlled R&D printing. So, a major reset was
needed.

GBS - HPEGESHFFE - M2 TEIE - 2&R
MES S BIRE - HMAHK - iRk - WIEET
BHEN Aol gE s 2 1R - HIL - T ES
¥ ExOne BEARUFMRIRETEAEE -

ExOne BB B 18RI
ExOne' s top-tier qualification process is
deliberately very tough - it'" s meant to designate
that customers can buy a metal printer and,
essentially, have standardized 3D printing with
repeatable results out of the box. We also get these
results certified by a third party, which is why we call
this our level.

ExOne ME S ARG MIZIFENER - BEKREER
oIBEEBIEIE  WHEX FEEZAER 3D
HUEDTNEESN - EEAFRMEIANIEEER - ML
MEEBSE-HRENBLEER SRS RTIHIIE

ZREMY TE=TTERE L BB -

“Third-Party Quialification”
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Binder jetting uses an industrial printhead to quickly
deposit a liquid bonding agent onto a thin layer of
powdered particles, either metal, sand, ceramics or
composites. The process is repeated, layer by layer,
until the object is complete. Depending on the
material being printed, additional post-processing
may be necessary.
RAET B S 242 PR T 225 ED 5B ER IR A5 iR BS 7 45 I 18
FEEIBE—EEENMAELL - aFEE W
f -~ BENESHE - ZBEZEE®R - B
B e ARIBPRBIEIAAIRL - DI BER ZERIMNN R R IE -

i

i

>

Overall, the binder jetting process is simple. But
optimizing the machines, binders, powders and
post-processing steps to work together to deliver
the precise densities, material properties and
metallurgy the market wants with every powder is
serious engineering work. At ExOne, we won" t
third-party qualify a material until we’ ve truly
achieved top-tier results repeatedly.

MEMS - MEDBEFHBIEIFEEHE - BUHREBIIEHE
2B MET - MARNEBEIELE - DURE T/ - 124t
his tERH BB AMBENBERE - ST
MaTHER - B ERHENLEEE - £ EXOne -

]

CAEMoldingMagazine + CMM-V038-(2020/4F)

3 : ®EBKRFIENEY 3D FIENEEE 4
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For example, even before we made this
announcement, our team was debating whether
Inconel 718 should receive our top-tier qualification.
We routinely print this material in R&D, and we’ re
very close to where we want to be with the material.
But for now, we' ve decided it still belongs on our
list of qualified R&D materials until we’ ve fully
optimized the end-to-end process.

BN - FEHFIEMIEASAE - HMWEEKEEN®
Inconel 718 E&BEBRMVIBRESR - WAKEE
preEch AN EREM R - T EHMIFS ZORIIBERE
ABEEMRMUE - BRFEE - HASEREBINE
REMNESHEIERBE - BRIM T BIEKE

I Ag

ERREMR

In the meantime, many of ExOne’" s customers have
been printing the powder they needed because it
meets their own standards, which are different than
ExOne' s broad commercial-readiness standard.

Usually, these requirements are very specific to a
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Single Alloy MetalsEEE &%
117-4PH SS A6 8817-4PH (S5630)
2.304L SS REHE304L
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4.M2 Tool Steel T BiEM2

Metal Compositess BEE S i
1.316 S5 ifw Bronze F i@ #316L005 R

2.420 SS ifw Bronze A8 #4200 35

3. Tungsten i/w Bronze #1075

=188
certain application and not general to the overall
marketplace.
B tER - ExOne N ZEFR—EEAIDMMMERHN
A AREFEtMHECSZR%E  BHE ExOne &
ZHRERERITEARD -  BEBLERIFEHENRE
EFER - MIFEREHIZABAEEXK -

Really, that’ s the beauty of binder jet 3D printing:
you can print almost any powder if it works with
a binder and delivers the final material properties
required. So, with our announcement today, ExOne
is launching a new qualification category called

"Customer-Qualified.” This means the material
is printable on our machines and that customers
are successfully printing it today for their own
applications. We felt this was necessary to let the
market know all the materials that are printable, so
others might take advantage of the sustainability
and design benefits of binder jet 3D printing for

their parts and products.
BN EMERNEHESHN 3D IEENED ZE &R

AT B R S a8 — e TAF - IR MR K
Bt EFILBIEIETHR - BEHMS KR

& - ExXOne Bt —EMAWERER - A "EFE
= BREMR I ER MR LA - WHE
SREMFESEARECHER - HPIR® -
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E it AT 8E = Al AR 45 B I8 59 2 3& 17 3D SIENRY OJ 5

>

E=TRREAIM Y
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Exciting materials are on this list, such as cobalt
chrome, copper, H13 Tool Steel, Inconel 625,
titanium and tungsten heavy alloy. Customers are
also printing ceramics such as alumina, carbon,
natural and synthetic sands, silicon carbide, alone
or infiltrated with silicon, tungsten carbide-cobalt.
We' ve also previously announced our work with
Oak Ridge National Laboratory on boron carbide

infiltrated with aluminum.

SAREOMBISIEL MRBESD - (NEHE - 8 -

H13 TESf ~ Inconel 625 -~ #iflisE % - 2P E5
EIEE - Eibia ~ ik - KA (1fFRiES

EERWLE ) W(EW B2 E
Mzt EMH PG ERRERE
Bx1EMp 2 Bdn -

B9~ Bx1EE5Es -
atf - EmHE

Copper is a good example of the work our
customers have been doing. Virginia Tech Prof.
Chris Williams, Ph.D., has been 3D printing copper
on ExOne machines since 2015, starting with the
ExOne R2 machine, launched in 2003, and now also
with an Innovent®, a machine launched in 2018
for high-density metals printing. Prof. Williams'

work on the subject of copper printing with ExOne
binder jet printers has been published in at least

three peer-reviewed journals, including Design &
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Ceramic-Metal Composites
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Materials, Additive Manufacturing, and Procedia
Manufacturing.
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So, while ExOne hasn’ t fully qualified copper
for our top-tier status, it will likely work for many
customer applications - depending on the specific
requirements needed. The Benefits of Binder
Jetting. We' re excited about today’ s change
in material classifications -- not because it results
in an impressive number of printable materials --
but because it showcases the great diversity that

binder jetting offers in terms of material and design

CAEMoldingMagazine + CMM-V038-(2020/4F)
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flexibility, and sustainability.

I - #28 ExOne AT BB IRRMNEN I R -
BECSEBRERAZEFRER  MEBEREUARER
FRENRESRK - EhEMEHERIELENTE -
HMYESTRIBENSECRIAEE  AZ2RBE
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BlIESNEMRMNRTEEM D HRENBERZEN
PUR DI F5 48 -

Binder jet 3D printing is a sustainable method of
metal part production because it fabricates objects
with little to no waste, and, at the same time,
enables all-new lightweight designs that were not
previously manufacturable. What' s more, binder
jetting is capable of 3D printing parts at high speeds
and volumes that can truly make a difference. At
ExOne, where we' ve always been proud to be
green, more binder jetting materials will eventually
mean more sustainable manufacturing and

products for all.
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ExOne metal 3D printers transform more than
20 powders into metal, ceramic and composite
parts and products. Our metal printing technology
creates dense and functional precision parts used
for automotive, aerospace, defense, energy, and
consumer applications.

ExOne & & 3D ZI D55 20 2@k ARBIERTE -
ERESVREBUHNER - HMATEHIEIRIM o]
RISEARAE - MEMK ~ BBy ~ sERADEE SR

To ensure customers will have reliable, repeatable
and predictable parts, from 3D printing to final
sintering, we have a comprehensive qualification
process. ExOne' s R&D teams work continuously
to qualify new materials for use in our machines.
What" s more, we routinely partner with companies
to develop specific materials for binder jet 3D
printing with our technology. ExOne has three
qualification levels that recognize different degrees
of readiness for customers with different application
needs.

A TREREPEACSE A EEMaBINEMG - 1E
3D AIENRI R AR G4 - IFIET Y T EMNRBEME -
ExOne RODT 3B XAETE 7 - SRR S BRI
MR ERE - B9 - HPMRBEASSIE - AMHEHK
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These materials have passed ExOne’ s rigorous
testing for uniformity, dimensional tolerance,
sintering characteristics, and other features over
multiple builds. Please see the attached data
sheets for third-party testing results based on MPIF
standards.

=1 PRE LMK 2818 ExXOne WESAIA - 2@
BEPEAIN  RIBE EEFUENEMEE -
ERMPIF ZEBHNEB-FAHER  FSEHS
AR B BB -

FH . BERAEMHE

The materials below have been qualified for use
by ExOne customers, using standards for their own
applications, and are being successfully printed
today. Additionally, a number of ExOne customers
also print proprietary powdered materials on our
machines that are not listed below. If you have a
question about 3D printing the materials below,

please contact us.
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ExOne

Collaborate. Innovate. Accelerate.

R2HMRZEPKOSERRECHERL - W&
—EBCHWRE - HERINETIE (EXRBBER
EE— ExOne &B5& ) - B9 - FF =2 ExOne BEFE
ERHPIRKER LHIENRBIRE 2 NWEFHARMH -
HIRER 2 VR0 3D SIENA SR - BB EIM -

=R : iREEPRYAIR

These materials have been deemed printable by
ExOne and our customers after preliminary analysis.
Our R&D work for these materials is ongoing and
involves engineering work with the materials, as well
as our printers and processes, to ensure successful
printing. If you are interested in collaborating on
development of these or any unlisted materials,
please contact us.

LHEZ DA - ExXOne MILMHNEFPR AR 3 BEMR
o] DABIED - I B A a0 bt 3 TAE IEE TS -
BRI R ENZREM T2 TR TAIE - DURERSIED
I - RIS A BB S FR R E L DR AIIRE
3 PRV - FEEEAR T -

ExOne RYEGIR R4S E

One of the reasons ExOne metal binder jet systems
can print such a diversity of powdered materials is

our portfolio of specialty Fuse binders, which deliver



unique benefits for the material being 3D printed.
ExOne = BRI A I IE 5 2 4 AE 50 S ED YN UL 2 A (B #p
AMRNREZ —2EAARMNERBREMET ZEmnR
- 7 3D FIENMRHE M T REES -

Binders must deliver certain characteristics that
work harmoniously with the powder material being
printed. Considerations include viscosity, saturation,
bleeding in X and Y, as well as de-binding
characteristics. ExOne binders continue to be
optimized to provide improved green strengths and
other beneficial properties based on the material
being printed.

JRIR BEEAPR S ENRY AR AR AN R TAER FLE 4
M ZFRFREERE - BNE - XA Y PR M
(BRNBEME  AFNREEARZERBLEEREN
2R LR ZNRNOREERNER ) DU
M o ExXOne RAETIE R ALBE S BEIE - DUBREPASI
M RHR R UE AR B R EME MM A S -

RS

CleanFuse :
A premium, clean-burning binder that leaves
behind no carbon residue and works well with
metallic materials negatively affected by carbon,
such as Inconel powders.
BE - BRRENHKEE - A8 NMEOUREEY - I
ORI BB B BT EN B K - 1 Inconel

FluidFuse :
A versatile solvent-based binder with low viscosity
that works well with a variety of metallic and non-

metallic materials, including ceramics.

What experts say

—REZNEAREREE - MEE BRARSEZE
TMIFEEBMR - BIERE
* Aquafuse :

A water-based binder that works well with a variety
of metallic material.

KMREEH - JRSEEEM RIS R -

+ PhenolFuse :
A phenolic binder best suited for printing high-
temperature materials, including non-metallics such
as carbon, tungsten carbide (WC), silicon carbide
(SiC), and other ceramics.
BB SEM OB ERSE
B 8%~ B(EES (WC)

BREFEEM
B(ERY (SIC) MEAMIEE - w

R ER : B ExOne BWPREICIEESEMIZMF=
HRRARATRH
IHE&IE : 28

E-mail : wei.liang@sinsun-tech.com
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