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3D Printing Technology and its Influence on Japanese Manufacturing Industry in Future

Shuichi YAMAGUCHI*

Since last year, 3D printer has been a topic of conversation in Japan. Having touched on the history of 3D
printing technology development, this article describes the principles and features of typical 3D printing
methods in the mainstream of industry, and introduces the application fields of printed objects by each method.
In those printing methods, inkjet technology which has been widely applied as printing method for characters
and images is picked up, followed by explanations of the technical points on 3D printing which differs from 2-
dimensional printing. Upon listing up the current issues of 3D printers, the future direction of technology
development will be described. Finally, the proposal how to utilize 3D printer into manufacturing industry in
Japan, and how to tackle the tasks for its implementation, will be addressed. It concludes that intensive R & D for
inkjet technology where Japan has strength should be carried out, by one Japan regardless of company name,
towards the era of “3D Printer 3.0".
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Fig.1 Process workflow from data creation to fabrication.

Printed object

Filament

Nozzle
Model
2 HAEE HER A 2 L
b T BT o 2 o TS
X BT o L L X
i v iy yiwi R Y Support
’\ 2E K pIeTd bd .
o= SESEOD pillar
e it 2
e 2R 2
xxxxxxxxxxxxx
o . 52
Table

Fig. 2 Principle of fused deposition modeling.
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Fig.4 Principle of stereo lithography2 (Lift-up method) .
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Fig.5 Principle of inkjet powder-based 3D printing.
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Fig. 6 Principle of inkjet photopolymer 3D printing.
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Fig.7 Principle of laser sintering.
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Fig.8 SEM picture of plaster powder.

Fig.9 Impact droplet analysis device (DropMeasure-1000) .
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Fig. 10 Welty spreading status right after impact of droplet
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Fig. 11 Reaction movement of dot diameter after ink impact.
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Fig. 12 Integrated fabrication by inkjet 3D printing method
(Chain & Spanner) .

BAEE %2 57207 T &, HERITMALAATRESZ - 7% b
DHHMAVTLILDHBTEDL LIRS,

F72, INFTUHITINLT 23546, IRHEHEZ b 013Y)
HICHERIAS D32 B 720 3 A b h o TWizAs, 3D 7 v 7
1V T TIIMMERTEIRZED S & v o TR DA 5 DU Tld e
W A YTy b)Y Y THERENRT S L &2,
— O HH % WO G & AR D R BT RN S AW 721
HOBM B E L CTHRIRHAZEDL S WO L FETH L. &
Eax s@MEORERL T vy OBEMTRES. oF )&
EMOE S REREP I A VERTH T, THETDI) %N
TOBMIIZIX PERTIE RS RS, ZLTNTERMV.OT.
ROMEANEY, 77— 5 ZDbOOMEIE F 5. ZDOHR,
HIZH 723D 7= 7 2 NS REETE R THA S =22 E
TULRICEERAMERD, SNSDOAMEBFTRTXSHE D
P2 ZLHTL 2 THA Y.

INPACH D T T v REH L2 0O T
i, VERRICHELRIZTENS O TIEESAEIC RS, £
7z, INE CREMDOHEMT TIE- b DR ERLEND
572, HEBOWELIZID T I BHoTEITEETI
X, B OER TENAEE 75720, Wil b R & 2bh
ELBTHAH. WHEGSET—r %25y u—FLT, kL
D3D TN Evay TIFHLAAR FORTEREZLTLS
IEIBRIEDHEDLDII D THS ).

FIED LY, KREDF N REHIE 3D 7Y I TT XY
N OBEFEZENG S S & 2013 4F 2 H O —fEEH TR~
T2EEDbNTVWED, ThiEderb) y FH—EYALEEW
EnZv. BRI 3D 7Y ¥ 7 offf e NAMII (Na-
tional Additive Manufacturing Innovation Institute) % %7 L
THAMBIFE 2 LT 5 & 12, ko248 1000 i 3D 7
VU FRL—=W—h v ¥EOT Y5 IV TR % 5 L 72 T8
BEMETATU I A EMIE L. %8B, 2013410 HizZ
@ NAMII & American Makes (21 77 ¥ K&z, O
DORZIZL DI D OREL S 2P HITERBRLTD S, b
DL IZHLEROTHEP L, RIZINLOTFHBH
WL I LVERESCREL LA TEEREEF LT 5

Journal of the Imaging Society of Japan Vol.53 No.2 (2014) (15)



126 I :3D 7Y T4 Y ZHEHilfE I h»S5OHAD L Do DIizonT

TOZSAEDRTADL. N AR — AP E OB K
ELTARANICRY, ar¥a—sHaRty MESTHA 2
¥EEARMLLHIE, I BENEO-ZITBVTD,
3D 7)) AT EDTHIZ B, B TH LW DO Y i3
R =V A ZEANTEE I > TWD 2 EIIRIRICHEL %
W,

WoT, HRTIEASHIOID 7Y r74 v 7l &k
D> TWIFIFEVWDOTH A ) ». FEH I HARPESHIEN
FTREFy/uV—@3A4 Yy MERIZE 3D ) VT
4 YT BN TH B L EZ D, FOBEITVL On
HHH, FTT1IFHOHMBL LT, Zho DML %2 HMIE
BEICHARIZH Y, Znozifbs 2302k, ROy 75
VIl b HPRETH L EEZLNLTHD. FHL v
Ty MNZ 2RI T Y74 v IR E LTHARZIER
ZY—FLTBY, ThICHEEMEzMAGbEL I EIE, £
MUIEHE LW & Tk, TR TS 2k 7) ~
FOPMIZIRITLT Y Y ZIIBNTH, FOXR—R LR DLEG
Wb TWBEEZ SNLZD, 3EITOWFHITHILL ) 5
EEZOND. 2FHOHM & L Tidm IR o £ Bt
PR —C2OL T AAB LTV EEZ bR, M
T O MM L FF> TV D HROHAM G 6558 52 5
PHTHD. FFICET VR K= MO, 4%0
BDTY T4 VK TROERLELIRBLIBN L S 5.
QRIEDA ¥V bOTY Y IA YRS L R, Z
NOSDOMBBIIZIZA Y27V 2y bAY FEDI v F U TRy
AT AORELPROONE., FLCT) 7y FxL s b
=7 A5 EF L RIS, MBS O FEER R I IS B O 2eiE A
VELER 5.

FHE, 3D 7Y ¥y OWREREEREST XL, 3D T ¥
&R R APPSR L, RIS Y2 Y2y MICKA 3D T
Ny R MR ORI 7. 72, 3D T) S H

Fig. 13 Device to evaluate inkjet materials for 3D printer
(MateriART-3D) .
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