YNU

MENAT-3DTV T4 T D
BRAKETFFREN R

~DfAM/DXZEREFIZE R~

MERIKXY RREBBHFEHREVI— EEHEA
RitXE KEREIZHAERIFEHEL

myEt FRREX

2021%F11817H
E-mail:ts.hagiwara@gmail.com

http://www.thagiwara.jp

© Tsuneo HAGIWARA Nov. 17,2021 @ EMEEEER - B IF

YNU )

1. IZL&HIZ
— 3D VT4 (AM)EIE
2. 3DTYoT4TEMYEIRE
~- g, AR
3. BEWEELEZTOME ., TIKEEE
4. 3D TV)oTaT MEH B RT-DIAM, DX
5. F&H

© Tsuneo HAGIWARA 2




YNU Additive Manufacturing (=3DPrinting)
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YNU Stratasys PolyJet & X7 L

Whatis PolyJet

3D Printing?

From Stratasys HP
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« S-lab: GEM2100GD, &= (ERN)
« ExtraBold: EXF-12 (EA)
« Arburg: freeformer200, 300 (J#)
« Bigrep: WorkCenter500 (J%)
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Zetamix process N
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Modelling  Printing Debinding  Sintering Final part .
processing

-

File preparation

M Backbone [ soluble binder

0—0—

Final density Rotary tumbling

Typical density after sintering: 99% for ceramic, 90 to 95% for metals
Mecanical properties Polishing

Going from 50 - 60 % green density to 90 — 99% sintered density implies a
linear shrinkage of 15 — 20%

Densification
After Debinding = Dense ceramic
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SLS Sintering
Window: « Wide Sintering Window
. AT=(Tm-Te)ynset « High melting enthalpy
(=]
"‘é Metastablearea = Narrow melting region
E with two phases
o Cooling
ol
f ¥ e
o
L Heating T. onset
&
Constant
heating/cooling rate:
10°C/min
Temperature [*C]
J. Mater. Res., Vol. 29, No. 17, Sep 14, 2014
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New SLS® Polypropylene
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https://www.prodways.com/en/material/pp-1200/

© Tsuneo HAGIWARA 44




YNU' pBFi#%MPEEK, PEKK® F| FAASNE
PEKK/OPM

OPM Activity Timeline

- EOS P810

| PEKKFEPBF#
‘ E UILyialb—h40%
\ o ERYAR

: H t 700x380x380mm
—- S 2RDTOWL—Y

45

© Tsunco HAGIWARA

YNU | yTee—4212 & BPBF(HSS) M & EE
PA12#3 R D 151

Material recoat Apply fusing agent  Apply detailing agent Energy
& e 0666 oo
m h: III‘.I"l' ) - iacd
(a) (d)
https://proto3000.conv/service/3d-printing-services/technologies/hp-multi-jet-fusion-binderjet-3d-printing-services-mjf/
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« HP: 5200>")—X TCPP/\94 —MDHSSE 2B
. voxeljiet: WWE! DBJTHDER#EMNS
PP/\"7’5‘ @HSSLﬁé’\

. Material recoating

https://www.voxeljet.com/company/news/voxeljet-ag-expands-its-3d-printing-materials-
portfolio-for-high-speed-sintering-hss/

HP: 5200 voxeljet: VX200
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Tenyear Forecasts of Materials Consumed by
Metals Service Bureaus (S Millions)
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Titanium
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B Nickel Alloys

® Aluminum
Cobalt Chrome
Refractory Metals
Others
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https://prtimes.jp/main/html/rd/p/000000027.000035568.html
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https://www.3d-printout.com/system/inkjet/
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MAZAK: A>T Ly Ri 200sAMIE 2
https://www.nikkan.co.jp/articles/view/00369787
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Vi 7-\"4 “170 PM#E% ﬁ?fl’% https://monoist.atmarkit.co.jp/mn/articles/1611/18/news051.html
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Ceramics AM: Total Market Forecast by Segment (SUSM) 2017 - 2028
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SmarTech Publishing expects the ceramics AM market to generate upwards of $3.6 billion by 2028,
driven by application revenues and hardware revenues. Source: SmarTech Publishing
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PETZ4)L L ETHEE

3D Ceram/Ceramaker | |THOZ/CeraFab7500 <.
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Formlabs/Form2
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YNV +53947 4 D3D#EM/NANOe

Zetamix process

Solvent Thermal Alomic
extraction decomposition difussion

g Post
Modelling Printing Debinding Sintering Final part oLy
= & N processing

Typical density after sintering: 99% for ceramic, 90 to 95% for metals

Going from 50 - 60 % green density to 90 — 99% sintered density implies a
linear shrinkage of 15 — 20%

Densification

After Debinding = Dense ceramic
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Nerth America 3D Printing market size, by technology,
2017 - 2028 (LD Billion)
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