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E5052**
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E2008™
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E3003**
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W3100
S3034
§3007

W4038
E4001
§3090
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E5062+
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W4059
E2049*
W4055
83050
W3022
E2008*
W4083-8
E7115
W3076
E7137
W3007
E6040
83002
W4083-6
W2065*
W3068
E3007
83036
E4003-3
E2047
E3038

W3082
E4032
W3047
E4014
E4031
83005+
W3086
E3016
E2008*
83012
W3017

ABSOLENT AB

ACCU-CUT INDUSTRIAL CO., LTD

Affolter Group SA

AGATHON AG

AHG PRECISION INDUSTRY LTD.

AirLoc Ltd.

ALESA AG

Alfred H. Schiitte GmbH & Co. KG

Alicona Imaging GmbH

Alicona Imaging GmbH

APPLITEC MOUTIER SA

ARYUNG MACHINERY IND. CO., LTD.
AUTOCAM TECHNOLOGY CO., LTD.
AUTOGRIP MACHINERY CO., LTD.

BAOTN INTELLIGENT LUBRICATION
TECHNOLOGY (DONGGUAN) CO.,LTD

Beijing Grish Hitech Co., Ltd.

Beiping Machine (Zhejiang) Co Ltd

BEISIT ELECTRIC TECH (HANGZHOU) CO., LTD
Blohm Jung GmbH

BLUE PHOTON Technology & Workholding Systems LLC
botek Prazisionsbohrtechnik GmbH

Brinkmann Pumps, K.H. Brinkmann GmbH & Co KG
BUFFOLI TRANSFER S.p.A.

Camel Precision Co., Ltd.

Campower International Precision Machinery Co., Ltd
Carmex Precision Tools LTD

Cary SA

CHAIN HEADWAY CO., LTD.

Champ Casting Industry Co., Ltd.

CHAMPDIA Co., Ltd

Changchun Rongde Optics Co.,Ltd.

Changzhou North Carbide Tool Co.,Ltd
CHANGZHOU SHUANGYANG TOOLS CO LTD
Chen Ying Oil Machine Co., Ltd.

CHENG FENG CASTING FACTORY CO., LTD.
Chengdu Kilowood and CLT Co.,Ltd.

Chengdu Metcera Advanced Materials Co., Ltd
CHIALERN CO., LTD.

CHIAO FONG MACHINERY CO.,LTD.

CHIEN WEI PRECISE TECHNOLOGY CO., LTD.
CHIN HUNG MACHINERY CO.,LTD

China Chamber of Commerce for Import and
Export of Machinery and Electronic Products
CHINA TAIZHOU SHAOSHI TOOLS CO.,LTD
CHING TAI COG MACHINE CO., LTD.
CHN-TOP SCI & TECH CO.,LTD

CHUNG PU LASER Co.,LTD.

Cogentech International Ltd.

Conprofe Technology Group Co., Ltd.
CORTOOL MANUFACTURING GROUP
COSEN MECHATRONICS CO., LTD

Crevoisier SA

CSC BEARING CO LTD

Da Shiang Automation Industrial Co., Ltd

W4083-14 Derstrong Enterprise Co., Ltd.

W4004
W3103
W3027
S3049
W4083-5
WAO006*
W1066**
W1072*
E6031

W3014
W3008
E2003*
E1033

WAQ01
E2006*

deta International

detron Machine Co., Ltd.

DHF Precision Tool Co., Ltd.

DI CHUN IRON WORK CO., LTD.

DI KU DIAMOND ENTERPRISES CO., LTD.
DINE.INC

DIXI Polytool S.A.

DONG SUNG LASER CO.,LTD.

DONG YING HYSEN WATER PROCESSING
TECHNOLOGY CO.,LTD

DONGGUAN MING ZE HARDWARE
MACHINETY CO., LTD.

DONGGUAN ZHONGJI RONGYAO METAL
CUTTING TOOLS CO.,LTD

Dontyne Systems Limited

DURMAZLAR MAKINA SAN VE TIC A.S
DYC Co., Ltd.

e+a Elektromaschinen und Antriebe AG

W4083-11 ECHAINTOOL PRECISION CO., LTD.

E2024*
E2006
E5038
W3009
E1089*
83064

Emst GROB AG

Esco S.A.

Essor Precision Machinery Inc.

EST TOOLS CO..LTD

EWAG | Fritz Studer AG EWAG Zweigniederlassung
EXACT MACHINERY CO LTD

E5052**
E1066
W3026
E4020
E5052**
E1089*
W4016
W4048
W4028
W3058
E2024*
W3042
w3111+
W3115
E2024*
S3054
S3001
$3053
E6037
E4003-2
S3048
83052
§3100

W3072
83023
W3078
E6015
E1064
E7135
W3020
E4024
W3088
E4003-5
E7101
E1011
W2003
E5062+
E7096
E7150

FILTERMIST INTERNATIONAL LTD.

Fladder Danmark A/S

Fodbits (Weihai) Precision Technology Co., Ltd.
Foshan Huibaisheng Laser Technology Co Ltd
Franz KESSLER GmbH

Fritz Studer AG

FUNIK ULTRAHARD MATERIAL CO.,LTD.

Fuging Rihon Abrasives Co Ltd

Fuging RongMa Grinding Wheel Co, Ltd

Ganzhou Grandsea Cemented Carbide Co.,Ltd
Gehring Technologies GmbH + Co. KG

GEMtool Co., Ltd.

Georg Schlegel GmbH & Co. KG

German Tech Precision Manufacturing Co., Ltd
GFU Maschinenbau GmbH

GIFU ENTERPRISE CO.,LTD

GIZIN INTERNATIONAL CO., LTD.

GONG YANG MACHINERY CO., LTD

Grind Master Machines Pvt. Ltd.

GRINTIMATE PRECISION INDUSTRY CO., LTD.
GSA TECHNOLOGY CO., LTD.

G-TEN Precision Co.,Ltd.

Guangdong Autofor Precision Intelligent

Technology Corporation Co.,Ltd

GuangDong DaoFu Precision Technology Co Ltd
Guangdong Hippsc Technology Co Ltd
GUANGDONG HUASHENG NANOTECHNOLOGY CO LTD
Guangdong Ligong Technology International Co., Ltd.
Guangdong Longxin Laser Intelligent Equipment Co., Ltd
Guilin Gemred Sensor Technology Co., Ltd
Guohong Tools System (Wuxi) Co.,Ltd.

GWEIKE TECH CO LTD

HABOR PRECISION INC.

HAN JIE MACHINERY CO., LTD.

Hangzhou Deepvision Technology Co, Ltd.

Hann Kuen Machinery & Hardware Co., Ltd.
HANSUNG GT Co.,Ltd

Hantop Intelligence Tech.

Hanyang Filters and Engineering Corp.

Harbin Pioneer M&E Technical Development Co., Ltd

E2008** Hardinge Kellenberger AG

E4037** Hardinge Kellenberger AG

W4017  HENAN BELLO NEW MATERIAL CO., LTD

W3010  Henan CA-Diamond Material CO.,LTD.

W3077  Henan E-Grind Abrasives Co Ltd

W3052  Henan Lerui Powerise Tools Co., Ltd.

W4028* HENAN XINYUAN SUPERHARD MATERIAL CO LTD

S3094  Henan Yuxing Carbon Material Co.,Ltd.

WA4083-16 HER BERT ENTERPRISE CO., LTD.

W3023  HeYe Special Steel Co.,Ltd

W3033  HG TECHNOLOGY CO., LTD.

W1075* Hommel+Keller Prazisionswerkzeuge GmbH

W3036 HONSBERG METALLSAEGEN GMBH

W1065 HORN, Paul Horn GmbH

W3090 HOSEA PRECISION CO., LTD.

E1068  HSG LASER CO.,LTD.

E5048  HTT Tiefbohrtechnik GmbH

W3030 HUNAN BOYUN-DONGFANG POWDER
METALLURGY CO.,LTD

W4083-2 HWE DER MACHINERY AND HARDWARE PTY LTD.

W1066* IBAG Switzerland AG

W3111** icotek GmbH &Co.KG

WAQ02*  IHI Bernex AG

WAQ002*  IHI Hauzer Techno Coating B.V.

W4083-10 IKEHARA CO., LTD.

W3084 ILJIN TOOL TECH CO.LTD

E2008*  IMM Maschinenbau GmbH

W3044 INCOS INC

E2008*  INDEX-Werke GmbH & Co. KG Hahn & Tessky

W3041  IND-SPHINX PRECISION LTD. (Unit-B)

S3055  INNGRIT INC.

E7083  Innovalia Metrology

E1089* Irpd AG

E5017  ISBE GmbH

W1034** IWATA TOOL (THAILAND) CO., LTD.

E7029  Jeil Mtech Co.,Ltd

W3094  JETON R/D & MFG. INC

W3092  JFLO MACHINE TOOL ACCESSORIES

W3096  Jiachen Precision Co., Ltd.

W3109  Jiangsu Swift Machinery Technology Co Ltd

E6047  Jiangsu Weize Intelligent Technology Co.,Ltd.

E1070  Jiangyin Aupu Machinery co., Ltd.

W3065* JIN LI CHENG CUTTINGTOOL Co., Ltd.

E4028  Jinan Bodor CNC Machine Co Ltd

W3099  JINAN XINLEI PRECISION MACHINERY CO LTD

E6009  JINN FA MACHINE INDUSTRIAL CO., LTD.

E5051  JIUH-YEH PRECISION MACHINERY CO., LTD.

E4003-1 JOEN LIH MACHINERY CO., LTD.

E1046** KADIA Produktion GmbH + Co
W4026  KAIFENG BESCO SUPERABRASIVES CO LTD
E3003**  Kelch GmbH
W3054  Kexian Precision Tools (Zhejiang) Co.,Ltd.
W3093 KEYARROW (TAIWAN) CO., LTD.
W4065  King Shang Yuan Machinery Co., LTD
S3009  Kunshan Omatei Mechanical
And Electrical Equipment Co., Ltd.
E7061  LANTEK SHEET METAL SOLUTIONS, S.L.U.
E7064  Leading Intelligent Equipment (Qingdao) Group Co.,Ltd.
E5052** LESTOPREX AG.
W3069  Liaocheng Super New Material Co., Ltd
E4040  Liebherr-Verzahntechnik GmbH
§3023** LIFENG PRECISION TOOLS (ZHEJIANG) CO.LTD
E7099*  Linnenbrink Technik Warburg Maschinenbau GmbH
E4029  LIOUY HSING CO., LTD.
E2045  LNS Management SA
W1066* LOADPOINT LTD.
E5052** LOCKWOOD PRODUCTS, INC.
S3024  Luoyang Hongyuan Bearing Technology Co Ltd
W4049  LUOYANG RUNBAO SUPER ABRASIVES CO.,LTD
W2008 M.T.Srl
E1089* Magerle AG Maschinenfabrik
E2008* Magerle AG Maschinenfabrik
E7052  Masterlink
E3043  Matrix Precision Co., Ltd
E1027  Maxphotonics Co.,Ltd.
S3099  METALEX 2024
E5052**  MicroCentric Corporation
S3065  MicroLab Precision Technology Co., Ltd.
E4009  Mikron Switzerland AG, Agno
§3081  MING TAI MACHINERY INDUSTRIAL CO., LTD.
E6035  ModuleWorks GmbH
S3037  Mongtec Precision Inc.
E6046* MVMs.r.l.
E5052**  Nakanishi Jager GmbH
E1023  Nanjing Prima CNC Machinery Co.,Ltd.
W1066** NINE9
E3035  NINGBO BLIN MACHINERY CO LTD
E1057  NUMALLIANCE
E1046** O.ERRE.PI.
S3014  OKADA INTELLIGENCE (JIANGSU) CO LTD
W3035 OKE PRECISION CUTTING TOOLS CO LTD
W1066** OSBORN GmbH
E7031  Otennlux Lighting Technology Co.,Ltd

E5010  PALMARY MACHINERY CO., LTD.

W3089 PARKSON WU INDUSTRIAL CO., LTD
E6034  Parv Metal Processing Co.

W4073  PASCAL SYS&ENG. CO., LTD.

E2008* PEMTec SNC

E2039  PENTA LASER (ZHEJIANG) CO LTD
E2048  PERFECT MACHINE CO., LTD.

E2025  PerformCoat Europe AG

W1066** PERON SPEED INTERNATIONAL SRL
E2008* PLATIT AG

E4037** Posalux S.A.

S3051  PRECISION MOTION INDUSTRIES
E1088** PRECITRAME MACHINES SA

E2046*  Profiroll Technologies GmbH

E3003**  ProGrit GmbH

E2008*  Quality Vision International Inc

E1088* Rene Gerber AG

W3081  RIHSIUNG PRECISION TECH CO., LTD.
E2008* Riello Sistemi Digital Transfer Srl

E3003**  Roeders GmbH

E2008*  Rollomatic SA

E4003-6 RONG JHEN TECHNOLOGY CO., LTD
S3057  ROYAL PRECISION TOOLS CORPORATION
W4083-9 SAFEWAY MACHINERY INDUSTRY CORPORATION
E7039  SaiSi Machine & Electric (Zhejiang) Co., Ltd
S3039  Samchully Machinery Co., Ltd

E4022  SAMURAI SAW WORKS CO.,LTD

WA4083-15 SANJET INTERNATIONAL CO., LTD.

E4037**  Sarix S.A.

E1089* SCHAUDT MIKROSA

W4013  SEA SHORE DIAMOND INDUSTRIAL CO., LTD.

W4068 SEOAM MACHINERY INDUSTRY. CO.,LTD.

§3032  SGO CO., LTD.

E7071  SHAN DONG NANO ADVANCED MATERIALS

TECHNOLOGY CO., LTD

SHANDONG OUNUOWEI NUMERICAL

CONTROL TOOL CO.,LTD

Shandong Shanneng Precision Machniery Co., Ltd

Shanghai Hezuan Technology Co.LTD

Shareate Tools Ltd

W3080  Shenyang Wemust Saws Industrial Corporation Ltd

S3030  Shenzhen Danfoo Technology Co., Ltd.

E1025** Shenzhen Han's Robot Co., Ltd.

E4034  Shenzhen JPT Opto-Electronics Co Ltd

§3107  Shenzhen Q-mao Precision Technology Co., Ltd.

W3037  SHENZHEN YUBAO DIAMOND TOOLS CO.,LTD

E7148  SHINING 3D Tech Co.,Ltd

W4083-3 SHIN-YAIN INDUSTRIAL CO., LTD.

W1066* SHIN-YAIN INDUSTRIAL CO., LTD.

E3011*  Sir meccanica S.p.A.

W4027  SISA ABRASIVES CO LTD

E1031  SOCO Machinery Co.,Ltd.

S3005  SofTool Manufacturing Co Ltd

W3057  SPEED TIGER PRECISION TECHNOLOGY CO.,LTD.

W3001  STAR TOOL CO.,LTD.

W4083-17 SUPER AIR COMPRESSOR TECHNOLOGY CO., LTD.

E5036  Suzhou Haller Intelligent Equipment Co.,Ltd.

W3091  Suzhou Huajiede Manufacturing Co Ltd

E5052**  SwissChuck AG

E2002*  system 3R International AB

83047  TAICHONG CO., LTD

E4003-9 Taiwan External Trade Development Council

WA4083-18 Taiwan External Trade Development Council

E6013  Taizhou Xiongfeng Machinery Co. ,ltd.

E5052** TALLERAS MYL S.A.U.

W4083-12 TANKO ENTERPRISE CO., LTD.

W3006  Tarfim Hi-tech Co., Ltd.

E1046** TBT Tiefbohrtechnik GmbH + Co

WA009 TECH WAY ADVANCED MATERIALS CO..LTD

W3028** TEC-SPIRAL ENTERPRISES TOOLS CO., LTD.

S3071  TE-SHIN Precision Technology CO., LTD.

§3097  TEZMAKSAN ROBOT VE OTOMASYON
TEKNOLOJILERI SAN. TIC A.S

W4083-1 THETA PRECISION CO., LTD.

E4003-8 TIAN FENG HYDRAULIC CO., LTD.

W3106* TIANGONG OSTTE (SHENZHEN) INDUSTRIAL

TECHNOLOGY CO.,LTD

Tien Ding Industrial Co., LTD

TIM GROWING BEARING (ZHEJIANG) CO LTD

$3035  TJR Precision Technology Co., Ltd

W3063 TnC SHARK Co..LTD

E4003-4 Tongtai Machine & Tool Co., Ltd.

E7128  umati (c/lo VDW-Forschungsinstitut e.V.)

W3032  UNION MATERIALS CORP.

E1089  United Grinding Group Management AG

E2008* USACH

W1034* UYAR GmbH & Co. KG

E5052**  Vandurit GmbH

WA4083-7 VERNAL MANUFACTURING & ENGINEERING CO., LTD.
S3056  VERTEX MACHINERY WORKS CO., LTD

E6035**  VoluMill by MoudleWorks & VoluTurn by ModuleWorks
E3003** Wagner Tooling Systems Baublies GmbH

E2018*  WAIDA PRECISION MACHINERY CO., LTD.
W4054  WALRUS PUMP Co., Ltd.

E1089*  Walter Maschinenbau GmbH

W4064* Wanner Engineering, Inc.

E4005  Weihai Huadong Automation Co.,Ltd

E2028  WEISS MACHINERY CO LTD

E3003**  Werth Messtechnik GmbH

E6002  WFL Millturn Technologies GmbH & Co. KG

WA006  WIDIN CO,LTD

E1013  WIKUS-Séagenfabrik, Wilh. H. Kullmann GmbH & Co KG
W3095  WILHELM KOENIG MTM

E1088*  WILLEMIN-MACODEL SA

W4083-4 WINSON MACHINERY CO., LTD.

E7025  Wintech Automation Co., Ltd.

E5003  WinTool AG

E1010  Wuhan Heavy Duty Machine Tool Group Corporation
E1029  WUHAN NEWWISH TECHNOLOGY CO.,LTD
E2017  Wuhan Raycus Fiber Laser Technologies Co Ltd
E3012  Wuxi Qingyuan Laser Technology Co Ltd

E2008* WYLER AG

83006  Xian Dong Long Precision Tools Co Ltd

W4011  Xiamen Chiaping Diamond Industrial Co., LTD.
W3043  XIAMEN HJ CARBIDE TECHNOLOGY CO LTD
S3008  XUANCHENG TENIO AUTOMATIC EQUIPMENT CO.,LTD
E4035  YANGZHOU DEVELOPPING IMP&EXP CO.,LTD
E3042*  YEONG CHIN MACHINERY INDUSTRIES CO., LTD.
W1075* YESTOOL CO.,Ltd

W3105  YEU LIAN ELECTRONICS CO., LTD.

W4083-13 YIH TROUN ENTERPRISE CO., LTD.

E4003-7 YONG JU PRECISION TECHNOLOGY CO., LTD.
W3064 YU WEI INDUSTRIAL CO., LTD

E7093  YUAN JUN FONG CASTING CO., LTD

E6039  Yuan Jun industry

W3107  Yuan Yi Chang (YYC) Machinery Co., Ltd.

W3018  ZHEJIANG GEM-CHUN PRECISION INDUSTRY CO., LTD.
E6004  Zhejiang IVKE Machinery & Technology Co.,Ltd.
E4042  ZHEJIANG MEIRI INTELLIGENT MACHINERY CO LTD
§3025  ZHEJIANG SAN OU MACHINERY LIMITED COMPANY
W3011  ZHEJIANG SHANGYOU TOOLS CO LTD

E5039  Zhejiang Taixing Intelligent Equipment Co.,Ltd
E2011  Zhejiang Xinxing Tools Co., LTD.

W3012  ZHEJIANG YOUNIO TOOLS CO LTD

W3005  Zhejiang Zhiguang Precision Tools Co.,Ltd.

W3029 ZHENGZHOU DIAMOND PRECISION
MANUFACTURING CO.,LTD.

Zhengzhou Sino-Crystal Diamond Co Ltd
ZHENGZHOU ZHONGNAN JETE
SUPERABRASIVES CO., LTD.

ZHENGZHOU ZZDM SUPERABRASIVES CO..LTD
Zhongye Superhard Material Co., Ltd.

Zhuzhou Cemented Carbide Works Imp. & Exp. Co.
Zhuzhou Huarui Precision Cutting Tools Co Ltd
Zhuzhou Kerno Advanced Materials Co.,Ltd.
Zhuzhou Kunrui Carbide Co.,Ltd

Zhuzhou Sant Cutting Tools Co., Ltd.

ZUOREN CUTTING TOOLS (SHANGHAI) CO LTD
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AM103* BENJING JINGDIAO GROUP CO., LTD.
AM151-4 Continuum

AM103* framag Industrieanlagenbau GmbH
AM146 HDC Co. Ltd.

AM103* JBS System GmbH

AM151-3 Lumafield

AM103* MST Corporation

AM151-2 PanOptimization LLC

AM103* Wilhelm Blessing GmbH & Co. KG
AM120 Yamaichi Precision Tools (Anhui) Co.,Ltd.
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The Latest Status of Social Implementation of Japanese 3D Printers

Xt 3D \ESEHEEMTRSHAFEEE (TRAFAM) BER

Hideki Kyogoku

AHKF BERIER

miEF i

Chairman, The Technology Research Association for Future Additive Manufacturing (TRAFAM)

Professor Emeritus, Kindai University

REDRBER (AM) ZiliNESHIERFELL. EE3D FU>
I—[3HEKRKRERES (PBF) ARETTEL. EHOBFROEESL
KALETNTETWVS, ZNEEHICEED 3D U 9—HHES
Ton. BARETREARBADBERANBERISEATETWVS,

to utility products.

Lately, Additive Molding (AM) technologies have shown marked
advancement, with not only powder bed fusion (PBF) systems but also
other types of 3D metal printers becoming practical. Alongside this,
Japanese 3D printers are being developed, and Japanese companies
are steadily progressing towards the application of these technologies

T/ IKWICEHZER T AM Bl

AM B ATIERESR DI TETIE AR REIS T IR O B RE
BOERZHIETED NDTVRIV.RZ1T70F v
DY IEMTHBDCEND B/ DKDICEHZRT
FICREMIEEVTRCKPHEZ RO CRRICERADN
EATWVDo

I AMPower DEMC KD EL202TFEEICH TDE
B3DTUE—DATI—=RIDY 7 & PBF71%-
EEM IR F—HREE (DED)20% XA &=V 1y
b (BJT)5% T\ PBFAYERTH D DED EBIT A
UVBEFRETNTND,

PBF [ZBATIEMEFEIENENTHDICHEE
DREUL BEOERIELIEEEBOEHELNMEAT
TS T ERRDRBEDREL LRFEDTICHIC
AVTACREZZU VT «T— RNy IR O3
MRHBHN TS0

DED FRRELUTLU——1EI TR BFE—LPT—
I\ MR EUTHRIET TRV HELNTH
D, B ZERAGDHEICEENEA ZERETNTL
%0 BITIZEEBENFD/NESEDARSEERELT
HFINTHO HEDORBRMEVTORMBARD
THN TS,

COKIIC.EBIDTUVEZ—EATTU—-DEIR
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EE3D 79— DHERKED

EHEDERBIDT UV Z—(3 2002F (T AR
fERRIYPBF CYTHIMREZ R D/N\A T v PRI EZ R
FEUTLIR RVERFE SN TN 27

2017 (CRBERAICKDEAHIFREARHR3D
BREGE T R i GFFE M (TRAFAM) A RIZE N
L —H—KEPBF &SRB ERIFAT. BFE—LA
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FENRAESNTS

CNHEEARERICHOEASN. RARRICERT
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BAEZEFO [JAM-5200EBM]

MEMREORERNY— R, AUTLT—LIHRAEIFGLEHE
18" e-Shield”. EFE—LBENFAREREZIFDPBF-EBRE
JEOL “JAM-5200EBM”

PBF-EB system with a proprietarily developed long-life cathode,
helium-free and powder dispersal prevention system “e-Shield,”
and automatic electron beam correction.

AM Technologies Transform
Manufacturing

AM technologies can manufacture products with
shapes and features that previous technologies
could not achieve. Also, as digital manufacturing
technologies, they are rapidly adopted, mainly in the
West and China, as a new machining technique that
transforms manufacturing.

According to AMPower, Germany, 3D metal printer
share by category for fiscal year 2027 is projected
to be 71% for PBF, 20% for directed energy
deposition (DED), and 5% for binder jet (BJT), with
PBF being the mainstream, while DED and BJT are
anticipated to grow.

Used primarily in aerospace overseas, PBF is
seeing higher-performance systems, such as larger
systems and faster molding. The development of
in-process monitoring and feedback technologies
is also essential to stabilize and warrant molding
quality.

DED employs not just lasers but electron beams
and arcs as heat sources. Additionally, it uses
not just powder but wires for supplied materials,
resulting in the introduction of systems that combine
these features. BJT is expected to support the mass
production of small car parts, and technologies are
being developed to replace casting.

As illustrated, 3D metal printers are beginning to
offer a wider range of categories to choose from,
expanding their application from aerospace to
energy and industrial equipment, and automobiles.

Japanese 3D Printers’ Social

Implementation Gains Momentum

No Japanese 3D metal printers were developed
for a long time after Matsuura Machinery
Corporation developed a hybrid system in 2002 that
had PBF and a cutting system.

In 2017, the Ministry of Economy, Trade and
Industry established the Technology Research
Association for Future Additive Manufacturing
(TRAFAM), which resulted in the development
of five systems: a large laser PBF system by
Matsuura Machinery Corporation, electron beam
PBF systems by Tada electric and Japan Electron
Optics Laboratory (JEOL), and large-scale laser DED
systems by Toshiba Machine ( “Shibaura Machine”
today) and Mitsubishi Heavy Industries Machine Tool
( “NIDEC MACHINE TOOL" today). Domestic non-
TRAFAM manufacturers also commercialized PBF
and DED systems.

These systems have been adopted by Japanese
companies and are being used in utility products.
Furthermore, CMET has commercialized through a
project by a large BJT system for sand molding that
can manage high-speed molding.

As illustrated, system development by Japanese
manufacturers is just as important as using multi-
purpose systems from overseas manufacturers. This
will enable the development of not just multi-purpose
systems but special-purpose systems, similar to
machine tools. The deployment of AM technologies
will significantly contribute to the transformation
of production systems because the spread of
production systems with AM technologies will allow
integration with systems that are used before and
after molding processes.

ZFv I3 Y—)L®O [LAMDA2000]
WMBICARLEO-NLY—RNEEETORREZIVV T
Al 71— RNy 7#8E% 5D P-DEDTEBA Y RICEER 280 % 5
DEENOAE DED K&, XESEDOHIEET(CRE

NIDEC MACHINE TOOL “LAMDA2000”

A large DED system featuring a P-DED laminated head with

a proprietarily developed local shielding function and pro-
cess-monitoring Al feedback, equipped with two rotating
shafts. Perfect for large mold repairs.
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Digital technologies
supporting manufacturing

Norikazu Suzuki
Faculty of Science and Engineering
Professor Chuo University

TAZRRET D SETELET Y 2R DERNE
HHN RETIIHEBAHIADICHD Y OBEHKEER
BEBHBRFSN T\ Do THIC, A X=I /PP
Y -TERZEORDHEMICHNTHZDELLZE
Ul SBETIZIEMNBICOT A/ N=3Y
([ZEB UL

automation and rationalization

In industries, the decrease in the working population
is a serious issue. The use of automation and rational-
ization technologies is a pressing issue, and digital
technology plays a key role in making this happen. For
instance, by modeling various facilities that make up a
production line on a computer, it is possible to conduct
facilities” equipment MBD (model-based development),
which allows design to be conducted in a virtual world.
In essence, digital transformation (DX) efforts create a
competitive advantage in manufacturing.

The completeness of facility design is enhanced by
utilizing 3D models of robots, processing facilities,
and transportation facilities, as well as simulation
technologies, to evaluate design, production, and
mass production in the digital domain. Development
lead times and costs can also be significantly
reduced as post-production rework can be decreased.

I Digital technology is key to
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The use of digital technology is accelerating advancements
in manufacturing.
rationalization to manufacturing sites, but also significantly
reduces development costs and lead times. Here is an
overview of the latest trends in digital technology.

—_

EDTFY

It brings not only automation and

tions and for operational monitoring with 10T tools,
contributing to zero downtime (ZDT). The use of
these robots for robotic machining is also drawing
attention lately.

Digital twins effective
for the optimization of
processing conditions

The use of digital technologies in machine tools is
also experiencing a marked increase, particularly with
digital twin technology. For instance, forecasting and
identifying mechanical features (information such as
vibrations and how much it can deform with heat) of
machine tools and jigs during the design phase with
processing simulations allows for a highly accurate
estimation of processing results. These digital twin
technologies help in effortlessly optimizing processing
conditions, serving as extremely effective tools in the
development of manufacturing technologies.

Recently, Al and various other digital technologies
are being actively used to adjust thermal deformation
in machine tools and to stabilize machining process-
es, including zero warm-up operations, to save
power. The advancement of digital technologies is
also prominent in peripheral technologies, such as
those used in image sensors and sensor tools. We will
continue to keep track of innovations achieved
through these digital technologies.

Use of
high-performance
robots is on the rise

EFERLTOBIEIT I 1L—2a EiliOBE

Overview of cutting simulation technologies that have become widely

adopted in recent years
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Coupled simulation of mechanical
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using artificial intelligence (Al) are BT Machine tool
becoming more practical. Robots Rﬁiﬁ% J Mechanical columns and beds
egenerative structural

that work together with human effect

workers and autonomous mobile

Mechanical structure
transmission characteristics

CNC servo feeding systems

displacement

robots (AMR) are also helping
factories reduce man hours and
enable unmanned and automated
operations.

These robots also work well
with digital twins and loT, making
them suitable for launching
facilities through offline simula-
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ement method simulation
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Clean and strong spot welding for all precision sheet metal sites around the world
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Koyo Giken is promoting "clean and strong spot welding for sites around the world" and
will be proposing the latest model of the "MYSPOT" series. While demonstrating the actual
machine, they will show what "environmentally friendly, high-quality joining" is and how it
can become a "profit-making welding process." With the accelerated trend toward labor
saving and rising raw material prices making quality maintenance and profits an issue, the
spot welder MYSPOT will contribute to improving customer productivity by proposing
solutions to various issues at production sites.

info-hp@koyogiken.co.jp
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Proven Polishing Performance! The Mirror Surface Shot Machine "SMAP"
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The Mirror Surface Shot Machine "SMAP" is a groundbreaking machine that allows anyone
to perform the traditional polishing and buffing process once reserved for skilled
craftsmen. By projecting flexible polishing media at an angle without using air, it glides
over the surface, allowing polishing of even complex shapes that are difficult to handle by
hand. With a proven track record in automation and use across multiple industries, it's
ideal for mirror polishing, but the latest SD media product can also support the roughness
of the first cut of electrical discharge machining. Live demonstrations are available at the
booth, and you can even bring your own samples for testing.

https://toyo-kenmazai-kogyo.jp/
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Ultimate productivity and tool life meet an extreme application range
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Open 5-flute design combined with a stronger core for increased MRR, tool life and chip
evacuation capabilities.Novel centerless end face designed for aggressive ramping,
plunging and deep slotting.Chip gashes for better chip evacuation and improved tool
cooling with increased coolant flow from the flute to cutting zone,Proprietary W-flute
shape for better chip evacuation and stronger core,Eccentric relief increases the edge
strength for longer tool life and wide material application range,

japan.customerservice@kennametal.com
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High-torque Long Length steel processing machine
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The 'FB-5000-20ATC-S' is a high-torque steel processing machine with enhanced rigidity,
ideal for cutting square pipes and H-beams. At JIMVTOF 2024, we’ Il demonstrate its
high-speed capabilities in partnership with Nachi-Fujikoshi.

https://fuji-sangyou.com/
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Evolution of Digital Technologies: Uses of Digital Twin and Al
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Manufacturers, including those producing machine tools and machine
parts, are seen actively using digital measures such as digital twin,
which replicates the physical world in virtual spaces, and artificial intel-
ligence (Al). High-precision simulations conducted on computers help
in shortening development periods. Previously, simulations required
prototypes to be created, but with digital technologies, the need for
prototyping has been reduced, lowering both cost and effort. As work-
er shortage is becoming a serious social issue, the digitalization of de-
velopment and manufacturing processes is set to accelerate.
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Okuma’ s proprietary computer numerical control (CNC) system
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NSK’ s heat treatment simulation
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NSK’ s low-friction ball screw “MT-Frix”
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Research on digital twin systems was also introduced at the IMEC

poster session (Kanazawa Institute of Technology, Department of
Mechanical Engineering, Morimoto/Hayashi Laboratory)
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Able to Estimate Processing Time

Accurately

Okuma has equipped its proprietary computer nu-
merical control (CNC) system, “OSP-P500,” with
a digital twin feature that will be able to estimate
processing time at 1/1000 of the actual process-
ing time, with high speed and precision within a 1%
margin of error. The digital space within the system
features the latest actual system data and 3D mod-
el data to recreate the system. This allows for pre-
cise processing time estimates, contributing to the
scheduling of processing timetables, quick and ac-
curate delivery dates, and cost estimation.

This functionality was made possible by Okuma’ s
foundational mechatronics integration philosophy.
Commercial software can perform similar simula-
tions, but while they may easily replicate the move-
ment of motor-driven spindles, they can rarely repro-
duce the operation of other parts such as hydraulic
peripheral units. Electrical engineers may be able to
estimate how electrically operated parts move but
estimation of hydraulic units requires further exper-
tise in machinery. Okuma was able to perfect the
mechanism that could predict every movement of
machine tools because of its extensive engineering
prowess in both electricity and machinery.

Drawing up Optimized Machining

Programs to Reduce Setups

NIDEC MACHINE TOOL (located in Ritto, Shiga
Prefecture, President Haruhiko Niitani) has devel-
oped a software that leverages digital twin to per-
form high-precision simulations of evaluation pro-
cesses before the machining of machine tools. The
software can draw up optimized machining pro-
grams in a virtual space. Without actually setting up

machines and workpieces, the software can simply
be used on NIDEC' s machine tools to enable target-
ed machining quality, raising productivity twofold or
more.

The software is for NIDEC' s double-column,
5-face milling machine, “MVR-Hx,” which will be
launched next spring. It is intended for large work-
pieces such as automobile molds.

Previously, operators would verify movement in-
terference, cutting load, and cycle time before ma-
chining, adjusting machining programs, and conduct-
ing trial machining. Simulations in virtual space on
the personal computer can “reduce the preliminary
evaluation hours to about one-twentieth,” accord-
ing to a NIDEC representative.

NIDEC’ s double-column, 5-face milling machine
also has high simulation reproductivity, ensuring
steady high-precision machining. When used with
the new software, the machine helps improve pro-
ductivity and reduce operator workload.

Fusion of Physical Phenomena and

Digital Analysis

Meanwhile, NSK focuses on the physical world as
well. Its proprietarily developed “Real Digital Twin”
not only performs analysis on the computer but is
characterized by how it combines experiment-based
evaluations with the analysis. For instance, when
rotating bearings, the system converts data on the
movement of the retainer and the state of grease
through experimental testing. NSK believes that
combining physical events and digital analysis is
meaningful.

NSK also utilizes Real Digital Twin in the heat
treatment process of bearings. Previously, bearing
rings inside the heat treatment furnace would de-
form during cooling, requiring correction in subse-
quent stages. To solve this problem, NSK devised

a hypothesis regarding deformation mechanisms
caused by uneven cooling and digitally modeled
the phenomenon inside the heat treatment furnace.
By repeatedly observing the phenomenon digitally
and physically, it succeeded in improving productiv-
ity and shortening the development period. NSK' s
low-friction ball screw “MT-Frix,” which will be on
display at JIMTOF, was also developed using Real
Digital Twin.

Many Related Presentations at

IMEC2024

While various companies are proposing digital
twin and Al technologies, related sessions and pre-
sentations at IMEC2024 (20th International Machine
Tool Engineers’ Conference) will also be attracting
attention.

The oral session, "Technical Session 1: Digital
technology changing the future of manufacturing in-
dustries," will be held from 3:40 p.m. on November
7 in Reception Hall A on the first floor of the Con-
ference Tower. Three lectures are scheduled to be
given: "Al R&D for Real Factory," “High efficiency of
electrical design and machining process using CNC
Digital Twin," and "Honda's manufacturing DX Chal-
lenge to reform manufacturing operations using digi-
tal technology."

In South Hall 4, poster sessions will be held by re-
search institutes and universities with 53 themes.
The theme of the presentation by Morimoto and
Hayashi Laboratory of the Department of Mechan-
ical Engineering at Kanazawa Institute of Technol-
ogy will be "Development of digital twin system by
VR." They aim to realize an immersive digital twin by
improving the VR operation simulation system for
desktop machine tools and will introduce their re-
search.
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Japan Machine Tool Builders' Association Administrative Office
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The road to the establishment of the new Academic Area

The Academic Area was recently opened in the South 4 Hall to
inspire the next generation of manufacturing talent and as a place
for vitalizing Sunday events. Before its completion, the Administrative
Office has been brainstorming ideas for how everyone could enjoy this
area. Here, we would like to introduce to you key projects that never
saw the light of day despite being designed from a standpoint of giving
the next generation a peek into the world of company employees.
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Showing off our company cafeteria

Many machine tool manufacturers have company
cafeterias offering a wide range of nutritionally
balanced options. In fact, there are quite a few
companies that could immediately step into the
restaurant business, with their amazing salad bars,
collaboration menus with well-known restaurants,
and made-to-order serving styles.

We thought it would be great if students could
experience these gourmet meals, using them as a
way to spark interest in joining the industry. Thus,
we came up with the idea of creating an area
for students to experience famous lunches from
company cafeterias at the booths of participating
companies in the Career Matching Square. There
was another idea to invite the chefs of company
cafeterias to take daily turns serving lunch, which
will then be reviewed and scored by the students
to decide the best company lunch on the last day
of the event. However, this idea had to be dropped
due to the cost of kitchen facilities and waterwork
constructions, as well as the difficulty of finding
companies that were willing to cooperate.

Drinkommunication experience!?

In the anime "Sazae-san," the father figure
Namihei (age 54) is always seen enjoying getting a
bit inebriated after work in street hotpot booths and
casual izakayas with red lanterns (indicating they
are cheap and affordable). In the popular manga
"Crayon Shin-chan," the main character’ s father,
Hiroshi Nohara (age 35), who is struggling with his
32-year mortgage, is also often depicted inviting
his younger colleagues out for drinks and tying a
necktie around his head while enjoying his night out.

How about letting students experience what
moments after work feel like? With this in mind,
we came up with an idea of opening a hotpot
booth after 3 p.m. for students to facilitate deeper
interactions. The person who suggested this idea
even considered walking around while towing a
hotpot trolley and playing a traditional horn used
for such trolleys. However, this idea was ultimately
abandoned due to cost and other issues.

There are also a few other projects that did not
materialize. Completed after many trials and errors,
the Academic Area now offers a range of activity
projects, such as "Machine Tool Infinity c Welcome
to the World of Machining Tools that Explore Infinite
Potential." Additionally, the multipurpose stage in the
open café will host special talk shows by famous
lecturers and YouTubers. Why don't you have a peek
at the world of machine tools and have fun?
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Academic Area
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Newly established in South Hall 4
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The “Academic Area” has been newly established in South Hall 4
with the aim of increasing students’ interest in manufacturing. An “Ad-
ditive Manufacturing Area in JIMTOF 2024 (the AM area)” has also

been set up in South Halls 1 and 2.
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Communicating the appeal of
manufacturing to young people

In the manufacturing industry, there is a short-
age of labor and young people, increasing the im-
portance of communicating the appeal of the entire
manufacturing industry to young people. The Aca-
demic Area includes a “Career Matching Square”
with 22 companies setting up booths for students
to talk directly to exhibitors’ general affairs and
HR personnels, providing useful information for job
hunting. Free donuts will be given to students only
at the Square’ s reception desk.

Visitors to the special exhibition “Machine Tool
Infinity” can enjoy four types of content: (1) hands-
on manufacturing experiences with multi-purpose
lathes and CAM simulators; (2) seismic isolation ex-
periences with a seismic isolation experience ve-
hicle; (3) exhibits of EV prototypes; and (4) behind-
the-scenes stories of companies’ manufacturing
projects.

There is also an “International Machine Tool En-
gineers’ Conference (IMEC) Poster Session” for
Japanese universities and research institutions to
present their research on 53 themes, and mini sem-
inars by industry leaders as well as talk shows by
YouTubers that will take place on the multi-purpose
stage inside the open café.

mEONIY TV EEUHBIEERT [V oY= 127127 1]
Special exhibition “Machine Tool Infinity” offers four types of content

Gathering the latest technologies in

the rapidly expanding market of AM

Just like last time, the AM area has been set up
in South Halls 1 and 2. Additive manufacturing (AM)
technologies form shapes by layering metal and
plastic, based on 3D models. Their applications are
expanding in areas such as the manufacturing of
aerospace and medical parts, and the market is ex-
pected to continue growing.

The AM Area also has a special display “The lat-
est status of social implementation of Japanese 3D
printers” by the Technology Research Association
for Future Additive Manufacturing (TRAFAM).
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South Halls 1 and 2 display state-of-the-art AM technologies
(JEOL booth)
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