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Dec. 31,2019 ~ Oct. 1, 2016 FI3F 9 5F E Aerospace Player

" Boeing " Sprit AeroSystems

" Airbus / Airbus Helicopter * Ariane Group

- NASA = DOD / USAF = China MIIT

" GE Aviation / GE Additive / Aero Avio " Rolls Royce

" UTC / Pratt & Whitney = Safran / CFM International
" MTU " GKN Aerospace = Stelia Aerospace

" Liebherr Aerospace = Honeywell Aerospace

" BAE Systems
<ZF> RBEEODT B K, HAETEE, JiCIE, FHEE

2019

« Dec. 15 [ManufacturingTomorrow]
- NUST (The National Univ. of Science & Technology) MISIS (21 X% & D22 #4E8 in Rusia) :
2t B &% 27E %8 (Ti-Al & Ti-Nickel) fZEFH AEE M E S IZFHAFE
= tH SILaser N E (3&A4EF 650°C) / ERSIIVA —20%: / #4 ¥4I AF 30%
- Planetary Mill IZTE§ 512 Ti, Al & Nickel #Z##KRI1Z29 %




2019

= Dec. 9 [AviTrader]
-Brltlsh Airways (&, 3DP Z{ERAL T ZEHR DB R R EZTTOICETEREL TS,
TR OREKICERYF o TSR EERS D Tray table ¥°Entertainment system, Toilet %
ﬂn HOREMICEZBERLGWLESMNARIBLIRIC, EFEOMAR LD, REBHA A
MAFTELETMEMDEMFELB I EEEITEH-O. KRS AEETEhDZEE
[CECEL - 3DP #ALVTE &,

= Oct. 31 [MarketWatch]
- Smart Manufacturing Market (&, 2018 ~ 20235EMRI< CAGR 15.75% IZTHET 5
EDFTRAMERENT-, Industrial Automation, loT H¥KZ7; Share Z &5 & . 3DP manufacturing
control systemMZIZHi <.

= Oct. 24 [Flightglobal)
- LHT (Lufthansa Technik) (. {# Polytechnic University of Turin &3£[E T Safety critical
flight control actuators MEZ¥iE KYBEENDIEHELFIETITOFEFHEDTH S,
O yMZEREIN 52T Adjustment tool [& LHT M AM Center (25503 TH 3DP ALV TEE
SNF=EDTHD,

= Oct. 10 [Additive Manufacturing]

- Boeing & Thermwood Cor oratlon [X. AM technology % FLVT B777X A KE —{K1k
Tool Zz& &L =&, XKL=,

Thermwood %t & MLarge scale AM (LSAM) machine &#771=IZBA$& L= Vertical Layer Print (VLP) 3DP
technologyZ FIIFHL T. 20% CFRABSIZ T 12ftR &M Tool #MEFHEERITOREITEE
LTRET BT EITHIILT=, Boeingld LSAM & VLP ZInterior Responsibility Center facility
ELTEALT-,




2019

= August 26 [Aviation Week]

- Britain Tempest (BAE Systems, Leonardo, MBDA, Rolls Royce) : Next Generation Combat (2040~)
- BAE Systems B F2FFE% 1L (Eurofighter Typhoon M1/2 AR EIRIZ HIET)

-AM D 1E YA K12 &S Leadtime ) KIg%E#E (100 weeks = 100 days)

- Drilling / Fastening D &(&E

- Robot & A &M 1332, Cobotics

- Robot @ % #k1L. . Flexibility Mk X

- Tooling, Jig @D &3

- Digital Twin Concept (Mapping and Collecting Data)

- Camera & Projection System Z FHL f= Workers & Engineers @ Direct Connection
- Laser Alignment Technology

= August 7 [Heraldkeepers]

- 3DP Metal Market (Material, Form, Technology & Application) : 2018 ~ 20234E CAGR 28.12%
20234F#58Y L (F: US $ 2.0 Bil.
= Key Players
Renishaw plc (UK) / Voxeljet AG (Germany) / GKN Aerospace (UK) / 3D systems, Inc. (USA) /
CRS Holdimgs Inc. (USA, Computer Technology) / EOS GmbH (Germany) / Sandvik AB (Sweden) /

SLM Solutions (Germany) / Materialise (Belgium) / Concept Laser GmbH (Germany) /
Optomec Inc. (USA)

« July 11 [MarketWatch]

- BMR (Brandessence Market Research) : 2017 ~ 202445 [ Global 3DP Software and
Services Market] ASCAGR 23.23% TR &K
- 2017 #8255 £ 1 US$ 2,102 Mil. =» 2024 $9,070 Mil.~



2019
=« July 1 [AviTrader)
- CRP Technology : Polyamide materials ] Z R\ V7=
3DP Technology % B
- 3DP Process [Z#30) T CFRPEER S B3tk |, FAR 25.823 DFRTEIC
HCT- HBR M Test (CE &, #¥ : Windform FR1 (FR Flame Retardant)

« June 17 [B#X]
- FE/KIEZEI 3K : TAIM Aerospace (USA finZe s @ i—h-)1 ZR U / $510M (2019 K5ET)
- AM DB T B REBHESHMEFE TS RN T A & AL OREEENLI- Sk lsEL

AIM : Seattle, WA A%t 55 EIF $178M

« May 16 [MHI]
-=HFFITTEEMW . RFOER3ID BREERBT (TRAFAM), USA RATH

- 54 Monitoring Feedback #&E & Local Shield #4&E
Ti W CFRP G EZIRLGRMDOE R - SREERZEH. RERGICHXIE
=EFTT/EHEW (B . BEE—Et K. At #EBRERM. (338 E D Deposition HXEF R
FALT- “&/E3DP/Powder DEDA X £ /E3DPH [LAMDA 200 DR E% @ miizmTIZBHtA
« “Monitoring ##E” : Camera & Sensor AL\ T & IRREZFEEMR T 5
“Feedback #$&E” : Monitoring & R (ZE DU\ Tlaser H 7% EE R F 4% Realtime (ZHIEIL . £/
DBFREEZLTTEILSE D, &= B TEREHFEZHEL. Tral & Error A E

- “Shield #EE” : B ICAFIREDEBEEZHRL BRL-€ BB ILF[H<
“Local Shield ##EE” : ChamberZ{E A 9712 Ti Al EL\o=EEZ S M B O RRIREIZHEITS

EfZAREET 5 o REMMREDIERAIEE (EFRYDRKESDHIREL)
e——————————————————————



2019

= May 20 [Premium AEROTEC])
- Airbus &Y Multi-Laser System % L /= Additive Titanium Manufacturing (Powder Bed Type)
[ZB89"% Complete Process Qualification Z 5

= May 6 [Composite World]
- Ultra-Lightweight Seating (10kg):

IHBAHE “Step Change in lightweight construction” symposium

eFK 3D Process ($EFEV1FEH) ZRAWVT. Bilse =Bt 1=
Continuous Fiber [Z&> Tl &

70

TS e,
'i‘ Do)
AJ

P R

=« April 17 [AviTrader]
— EU “Bionic Aircraft” Project : AM O %rf-7% Milestone [ZEI|:E
- CENIT#E A BAZE L 1= InterfaceZ FHLY5Z & T CATIA V5 CAD System Data Avis[EHE 3DP 12k 3
Component& {E AV B 4E
CATIAV5 D T T®DProcess Step ASMapping =4 Model D B 4% ZE+5Support structure 0 #5 S &
LTHEDLHIEMNTEE (LT $2#4&. Cost Reduction [ZF &)

= April 12 [Technavio]

— Technavio : 2019~234F Global 3DP composite material market AZACAGR 38% R
- Key Driver : Aerospace (Aircraft Engine — Superior strength, High-temperature resistance, Low weight 7

3DP composite materials 0)1Z Fi = Fuel Consumption / Emission @ Elli& . $hZEHEK)



2019

=« April 10 [Flight Global]
— Air New Zealand (ANZ), ST Engineering Aerospace (STEA), Moog & Microsoft:
B777-300ER CabinJ Business Class Suite Screen Z{fl — Bumper Part

- 3DP & Blockchain technology #{#F (Los Angeles Airport) .
ANZ IESTEA (Digital aircraft part file [C& kSN T S ERmZEFIEL . 20D Data H:Moog D
Blockchain i i @ VeriPart digital supply chain system [Zi% 541, 3DPZ FALNTHD s & iE A BHLA
(VeriPart : Original M &R gn A—H—DIP ¥EFINEE SN =75E T Release AIHE. Airline Client [Z

L TOAHBEET HESE Printing TES)

« March 13 [Flight Global] )
— Hexel (Composite Supplier) & Arkema (Chemical Company): Laboratory BA&% (Lyon, France)
- Aerospace Sector [A][+ Pre-integrated Carbon-fibre Thermoplastics @ FH
Aerospace Manufacturers [&4€ 3 D Thermoset 8 & #1 D £ A H 5 Thermoplastic ~MD LARFIZ LY
BWNEES AL TORIEDL A EE
-3Q 2019 &Y Industrial Pilot Line I=ZT Thermoplastic Tape % #£#4

« Feb. 7 [Flight Global]
— Safran Aircraft Engines : Turbine Blade Research Center ZBf&% (Gennevilliers, Paris)
- New EU Industrial Ecosystem D& ###% < — Digital Transformation ~MD—%>
1) Multi-Disciplinary Design, Single-crystal casting, 3DP ceramic blade cores, Thermal coatings, Cooling
circuits, Digitized processes, Self-adapting micro-drilling and Non-destructive testing based on artificial

intelligence
2) 30 AMDEngineers & Experts

= Feb. 6 [Airbus News)
— Airbus : Dassault System &3 FIBH . MOA (Memorandum of Agreement) [ZER Efl
- New EU Industrial Ecosystem M £ #&% < — Digital Transformation ~®D—>
1) Collaborative 3D Design, Engineering, Manufacturing, Simulation & Intelligence Application

2) 5[ 52 #Y
GGG




2019

= Jan. 18 [Flightglobal]
— USAF : 3DP MRO @M & 1E (Lockheed Martin F-22 Rapter £#)
- F-22 MK Fleet M 72U v#FE D maintenance B — 3DP BT (X B FEX
1) Kick panel assy. for Cockpit (TiZ = M DTIE AlE)
2) SEMEITR4E

= Jan. 16 [AviTrader)
— Liebherr Aerospace : Airbus &Y 3DP components D&BE%2I1T5

- Nose Landing Gear Bracket M {it#4 (Ti&, A350XWB)

2018

= Dec. 21 [Sprit AeroSystems]
— Sprit AeroSystems : NTi (Norsk Titanium) & REBHHF
- Back-up Fitting for an access door latch, B787
1) 3D-Printed Parts, Boeing IZ#§ A — B787 Forward Fuselage
2) Nti IP : Plasma arc Rapid Plasma Depositiontm (RPDT1M) technology
Near net shape IZR 21 . SAS%tIZT machining 1T

= Nov. 2 [GE Aviation]

— GE Aviation & GE Additive : Genx-2B (B747-8 Engine)

- Bracket - Power Door Opening System FHi&
1) AM Bracket ~ZE &
2) BETERE AR ZFAA DOES

- ¥ Bracket
v' Concept Laser M2 (Cusing Multilaser Machines)
v’ 20184118 &Y AuburnIi5 (Alabama, USA) [CT=ERR
v 2019 1AM (WEkEE 10%EEERER)




2018

= Oct. 8 [Lufthansa Technik]
— Lufthansa Technik$t: AM (Additive Manufacturing) Center %3Z _E [F
- AMIE, SRR DEREHCIHNTHICEZ RGOV EHELHAEN. B2 DHBmEREHETES
&b, Prototype B DEEXS, 1RIRYD I KBEISELTEY .. D EEERFEIC
BB TZEHHEMTHS,

= Sept. 21 [Airbus Helicopter]
— Airbus Helicopter : 3DPIZ& 48 &ERH%as — Latch Shafts for A350 Door
- EOS M400-4 T:EHR
Ti #37R. 28{@ M LatchAH Single process [T T & (A350 [Z 16 Latch Shafts &Y. 4kg/tk B E8%H)
- JE3KLE 45% EE8E . 25% 2R MR
20184 X Qualification ER#%. 20194F #)5E &YW = E B a

=« Sept. 4 [AviTraider]
— GKN Aerospaceft: AM [Z&kAHEE&E — 24D Full Scale Turbine / Rocket Engine
- 270 Full Scale Turbine ZBi% - &i1&E 9 HEHE
Liquid Oxygen & Methane ZH#f# % &L 1= Prometheus low-cost re-usable rocket engine
demonstrator

- High performance. Lower lead time & Significant cost reduction Z3E1
20194 (Z Methane fuel system AZ&E&



2018

= Aug. 20 [Leeham]

— UTAS (UTC Aerospace Systems) : Paula Hay (Executive) &

- 51 .3DP OFEANEKIZFAIFTTRO3IDDHurdle ZFEYihZ TLIMRIEL S
1) —BEL-MHLRENDE
2) OEMERHZH BIE. AM IZB89 % Standard (%) DR ENBE
3) AM IZRIGLT=ERET- T H AU XXEDEIL T EILENH D
Leeham 3235
[The technology is still young enough that there is no clear leader in its application to

aerospace. Everyone is trying to find how to get the most from it. J

v Begin with mechanical, not structural systems
v Big parts reduction
v Big reduction in lead time

« Aug. 7 [Boeing]
— Boeing : Digital Alloy 4t (Burlington, USA) [CEXET
- Digital Alloy : finZZE 52 3DP #h &% &5 — High-speed, multi-metal AM systems % B B 5
Joint Printingtv Technology Z&L . TiZz (XL & &9 HHigh-Temperate alloy ;&R

=« July 18 [TCT Magazine]
- Pratt & Whitney : 3DPIZ&k% Iy VEIERIAER G BB EE
= Norsk Titanium. NDTL (Notre Dame Turbomachinery Laboratory) & TURBOCAM International - B &T Xk
- Norsk Titanium, RPD (Rapid Plasma Deposition) 4 35 F8 / € & D #3 K #4 L8R 50~100 f& DAL -
- P& W: BEZE AM Center of Expertise 8% 3z (East Hartford, CT, $75M % &



2018

« July 17 [AIN Online - Farnborough AS]
— Oerlikon Inks : MOU with RUAG Space (Coatings & Materials)
= a bracket for use on a payload fairing — #€ $Machining ;&L =2 12, BITE2465 . X+ 25%i
= Oerlikon : $20M #%& in 2017, 5 # 548 T $300M F 5E - Boeing & Lufthansa Technik EAMIR %

= July 16 [FlightGlobal)
— Rolls Royce : UltraFan future engine (demonstrator version / detail Design phase )
* New Core : Larger high-pressure compressor, Shorter intermediate-pressure compressor & 2 separate fuel
flow system Z{i& Z 1= “Lean-burn Combuster” =& 9
» New Technologies : 1) HPTIZ#5 (4% CMC (Ceramic Matrix Composites) 2) AM Components
= 20214F : Ground Test BA#A . 20254 : Entry into service

« May 22 [Airlnsight]
— MTU Aero Engines : Bore Scope (PW1100 GTF Engine, A320) 23DP &4 4E
- #9304 M Team #&RX : Design Engineers, Structural Mechanics Engineers, Process Specialists, Operation
Schedule Experts £
— MTUIX2030&F E TIZ Engine KD 15%FEEDE LA AM [ZXK->TEEEF A
“Clean Sky Project (EU New Technology Initiative)” : Seal Carrier @AMIZ &2 & &E

= April 23 [Boeing]
— Boeing : AM Specialist Tdb4 Morf3D %t (A#lith : El Segundo, CA, USA) ICEARE A
- Morf3D %t : 20154 #% #F125% 31 . Boeing [ (T Satellite £ +>Helicopter & D
3DP Ti & Al Components D &iEEZEHY
— S#%MmttId. £FET Aerospace T AM Standard Process BA&E %175



2018

a April 9 [Airbus]

— Airbus : Cabin Interior IZE(+5
Overhead Storage Components (DEnd Gap
18 6H 576, DP IZKYEESNT-EF F
7 AS20BBEICHRY T 115

ZDEA . WERSRITHEAN 15% BEE.
FE&LEZERLNRIE Panel R{AID Lattice Z D
BB REL-NSETHRESNRLRET S
CENVATRE

= April 9 [Universal Asset Management]

— UAM (Universal Asset Management) %t
FEE NS5 L7551= Commercial Aircraft 5 Carbon Fiber 2 £(2) YA 9ILT BT EIZEDI

- MRO America [2HEWT. UH4144)LLT= CFRP Z#FL T 3DP Technology IZ&YE &L=

Engine Stand &7~
— YA IZkYBLN-FE2tHHD CFRP ITTEMBELLTELTEY. IRMEE D

H5 CFRPM¥EZVELTHIEHELMOEEXRICFIATE., F£ERE AM Supply Chain

DIBEIZHFEETS
— UAMOH B atXIz&YEINEHhF - CEFRP (L. fiE%E LIT5HABEIN, RUYNZEE

HNSNT=5ZT 3DP M ELTHIESND



2018

= March 19 [AWST]

— Spirit AeroSystems #t (CEO #:%)

- Boeing & Airbus A AY. “Narrow Body#“ DIEE(Z[M->TLVS (B737 52 — 57/ )

- 34T 3,000\ E ., &A20184F 1,200 A\ E%FE

- TREOEFEEFRE

- 3DP Parts MBF: TIEEHZERIZ, “Norsk #1“ & "Rapid Plasma Deposition ;£” [2& 5

Near Net Parts £ZZ B9 — AlMDERAIL ZXDPhase

» Composite [ZDULVT : Thermoplastics # ¥ M@ ALK H

- Air Taxi¥® Supersonic Business Jet B¥IZHBE L HY

- NMAIZDU\TI&, Workpackage DB BIET

= Feb. 20 [Boeing]
— Boeing & Oerlikon : Metal base AM A Standard material &
Process FFEDT-6 SERDEFFIREIZEE.

-MttlE, RETEEEINSES<. ARXIED B Structural Titanium Aircraft Component %
BIF 9 571=& Powder Management —» & A NDHEICELETODHREM AMIIED
BRELRZTHFRTER
IRIK : 50K RIELY 3DP Parts A"Commercial Aircraft & Space and Defense Program [Z

BRI TS



s Feb. 19 [FlightGlobal)

— Stelia Aerospace (A ER E. France)
- 1m2 Size Metallic Fuselage Panels (Stiffeners&)

— Al Wire Arc AM Process |ZT&L&

2017 Highest

o et 1D waEn! reris
n U oom

s Dec. 25 [GE Aviation]
— GE Aviation ATP (Advanced Turboprop) [5t3
-35% Turboprop &Bfm%AM Process [CTHE
(850 R DEBG AR, 129 A 12 R D)
i@ {5 : Pumps, Bearing Housings, Frames,
Exhaust Case, Combustor Lines,
Heat Exchangers, Stationary Flow
Path Component £
-AM FRRIZ&KY 5% E=EEH




FEOMinistry of Industry and Information Technology (MIT)IX, dE(CTHEL=CJ—1000AX
M engine demonstratorf]l SMOBEITEE 180 BT TRTLEE. BELT:,
s Dec. 25 J48MID M, CortificationER B AELTHEL, TestETL0, 2021 5 RO Entry Into Service T8HET £
LTG, oIz s, CFM International LEAP—1C enginecTLTC 1958 BICHEBEEN G £IZH2T
HY. AL O R, FEFLREET 4L TROEIIZES.

CJ—1000AX . CFM International LEAP—1C
Diamatar 1. 85m(76. Bin) 1. SBm
Length 3. 29m(10. 7ft) 3. 32m
Fan One-stage One-stage
Fan Blade 18 Blades, & % Titanium . Wide | 16 Blades, Carbon fiber,
chord, Not use fan drive gear Mot use fan drive gear
Boostar 4 Stage 4 Stage
High—FPressure Comgrassor 10 Stage 10 Stage
High—Pressure Turbine 2 GStage L 2 Stage
Low —Prassure Turbine B Stage 7 Stage
€Ok 3D printing Fuel Nozzle 3D printing Fuel Mozzle

[Flightzlabal]

a Nov. 17 [GE Aviation]

GE Aviation [&. Simulation Software M EAFEZ1T>TL % GeonX 1 (A #Lith : Belgium) Z&
BIRLT=&. BERL-, FErIZEERFKOEIZ AM XWelding, Machining, Heat treatment process
[CTERETATFESGPE. BH. WERDORNIZEDEEEELE 5L, Engineer IZIRET 3
Software Tool (Virfac) ZFFELI=EENH D,

GE Aviation (&, US$1.4B Z# AL Concept Laser £t & Arcam #1Z B UUE. CNhFETHD10FERZEEL
US$1.5B 1%L AM D iR FZED . 201651 (X GE Additivett Z R LI-#FEMNH 5,



2017

= Nov. 15 [Flightglobal]
Airbus (L. K [EIZAR#h%E < Engineering specialist T#b 5 Arconic £t & Large structual
component (&> . Pylon spares, Rib structure %% & 3ft Bl {2 D &R &) ZAM process T
B5& 95 A Joint reseach project ZirH EIFf-&. #RLT=,
Arconicft [ Electron-beam High-deposition-rate technology (Ampliforge) Z B LN T #EED
10053 LVEST 3DP parts ZHET D EMN TS HEMZE T 5o
= Nov. 14 [Flightglobal]
GE (. KB TE#7E Metal partsz B 4E 9 571=6H D Additive Manufacturing machine % B %
Lf-&. &RLI-, Z®machine (L. GE Hmajorityx & 3% Sweden Arcam £t &
J& Concept Laser tt EHIZRHARLI-ED T, ImZFB I AN IETES,
18 D1KW Laser Z{E 2 THY. Option [ZkVLaser ZENATEE,

= Nov. 13 [ HNews]
WA (%) & () MMM X COE €BMDTEREIZLSHILIKER (= Additive Manufacturing,
LT AM) EffizAVWV-REDEE RU RFEFEMNEL T, BARERER ()
(LATF JAMPT) 28431 LELTz, JAMPT (X, #HELIEBMEEC AMEE (= £&
3DP) AL -E REE, FEE YR N EFT—ELTITHO RN EELLGTYET,

= Oct. 19 [MECT 2017]
Lane Ballard, V.P. Materials & Manufacturing Technologies, The Boeing Company :
Trends in Aerospace Manufacturing
I Advances in materials, automation, additive / subtractive manufacturing and data analytics
are leading the changes for the 2" century of the aerospace industry




2017

= Oct. 10 [Aviation Pros]
US Urmy & GE Aviation : FATE (Future Affordable Turbine Engine) #)-5 1% z{ E&
FATE Turbine Rig IZ&LYT AM Technologiesz &
= TEHAR D REME. R IRXNDHIBZ Z R

BHMEEHNZRMBELI— (RILTAXRERMEATEKRE)
3DP [2&% Ceramics #7RLE! ~
RHOBRERESVERETRU DD IRIRBEMMEES . BT HLT
fEfEZ RS I . MR DIEEEHEODNEEZMZ THREEDH D,
SR RE DAt i BAE O EEFEIE . MR M IE ML E R Ceramics BEZ/ERIAIAE

nOct. 5 [ H ﬁ?:%]
FTER T3 : {h 3DP Hi&-Br5EM3D Seram| £ BIRT HEHEK
FM13MEAEE R D75%% IiF)
[Ceramic EX]D#KER, #TR T XEIFFEKR I KE Ceramic & mmEE
SRIIER. IRILEF—0FAILX
3D Seram #t: 20014 %37, 3DP Ceramic i8R iZH TS
20164 &g L #9318

» Sept. 27 [Aerospace Testing International]
NASA : Copper Alloy & Inconel #t#4%3DP [C&URE I ET-
Prototype Z8& (25.4 mm x 17.8 mm) Z &4k,
WECDEFRIL 4 B THI=H — (Kb t=



2017

= Sept. 18 [Flightglobal]
Premium AEROTEC: EOS & Daimler &3 & T 3DP Power Factory B %
Next Generation AM Project Factory
e Machines [Printing &-Stage [ZxfixL THE
CNC Milling Machines, Heat Treatment, Die Sinking, Laser Texturing,
Robot Arm Assy., Inspection &

= Sept. 14 [AlNonline News]
SPU (Safran Power Units): §#%APUERETIZ 30%F2E AME R D E R
Lennard Helicopter AW189 eAPU FHi&
Turbine Blade Nozzle — EASA R EIF
D 8mERim = 4m B5NEEEH)
(@ Hastelloy X = Nickel based, SLM (Selective Laser Melting) 75 =X

= Sept. 13 [AlNonline News]
Airbus : A350 XWB Pylon 3 A
Braket (3DP Ti Alloy)

3D printing
Part




2017
= August 8 [Aircraft Interior Production and Engineering Company]
AIP & EC (UK) : TiB¥hikE (=, 3DP BEA DM ELERE H D184+ E i
MRO (BUEEARI D FELVER) ITxL T, 3DP BRI A B EZTTOA &

aJuly 24 [BREESR]
RK + REBGRAMEEHE) + DvIILIVEREIL—LKF) . BRET MEH
- 2019 BRICMEMTI DU RAME & ERFEIZERE
NEATIE®RICHEL MEX30% U LS (EXDTiH LER: 3F)
- M HIEMROREMZHREZENH S MR EE1E

sJune 27 [“2017 PAS (Paris Air Show)” AMIZBE 9 5B RIFAE S
(Technology and R & D DiV., Nabtesco Corp.)]

I.20174F 6 A PAS (Paris Air Show) AMBE& 7~ vs 20164F 7 A FAS (Farnborough Air Show)

1-6. EEMH#
11-17. 3DPEE
21-23. Engine Manufacturers
31-34. Equipment Supplier
AM B REE R - 22. SAFRAN Group
— 31. LIEBHERR
— 32. MOOG Aircraft Group Linear AMS#t1&%% (MOOGZ )
II. PASDBIZHERSNI-HEIARA—N—, Tier 1 DAMEEE
PASD B I FEFR SN T-AM#1 # - Z£1& - SB (Service Bureau) i85
. CNFETOHOMZEEA AM, TiizEmE



2017

mJune 26
Concept Laser (CL) : KAUAK (A, fnZE &R mEE) L1R#E9 S LOI [ZERED
LAUAK A Concept Laser £t MDMachine & A
CLA AMIZBE T A i B ORET R IEZE T

= June 22 [AlNonline News]
Liebherr Aerospace : PAS (Paris Air Show) IZEWTUL T OB REEE,
- B777X Wing Tip Folding System Components
- AW189 Helicopter FANose Landing Gear
- Embraer E-Jet E2H High-Lift System ECU
- Skin Heat Exchanger
- 3DP Parts : Valve Block for a Spoiler Actuator

= June 20 [Flightglobal]
Airbus : [Dassault System/ &3DP technology %+t [&] B 5

Flight Approval #1545 L TWE L7135 Metal parts DDesign ~ Production
[CELFIEZTEGDLDET 510

e Airliner Cabin RIZ#% Structural Components M3DP&E & (X1 ELIAIC
ERIEDRAH
= Partition Wall (Cabin & Galley f#) 50% ZEE . 450K ton CO2 HIlj&

e Airbus 3SDPEMEEIE EEHAICHEIT. 184 A LIRICAirframe F1=(&
BEIHMIZTERIESNDS



2017

= June 20 [Flightglobal)

Safran : eAPU (Leonard AW189 Helicopter) IZ{#F9 % 3DP &i&EIZ&3
Nickel based Turbine Nozzle [ZB§L T EASA KUY Certification EX1F
= 35%E=E. ARPEMOXEER ($vH — %A8)

I8 7£ . Hybrid APU (Gas Turbine & Fuel Cell #tF) ZB$F .
2019 LIRRIZRI b Eh 3

= June 20 [Flightglobal]
GE Aviation : [Laser-power AM machine: ATLAS] ZFBA%h (1m® @ AL/Ti &)
Engine &} &n. Single Aisle #0 & & 2% it
= 20174 & “FORMNEXT’I[ZR =T E
= 2018F % ¥ &Y Customer RITHEIFTE

= June 16 [Flightglobal]
Rolls Royce : Advanced 3 Engine
- 3DP Parts : ALM (Additive Layer Manufacturing) D%
- Light Weight / Heat Resistant Material (CMC) #Seal &2 F



2017

mApril 28 [ B#EE%E]
K E455%8R - Pratt & Whitney (PW1000G Engine) (712 Nickel Alloy & Shaft @
fitfamite
- PAW D HEM EE THIRA—D—ZRETHDIEHF L SY
- )5 (£ FR) T Engine &= E[EIER{AA D Nickel Alloy, &1 PW1000G
[T DShaft EERMIR (EEEILAEEN—XT20ton/A)
- KE4F% M X Engine Shaft {#£#5T BXICHFE S = 730%LL L

= April 24 [Reuter]
GE : 20174 #IZHLVT AM Business 9812 € 100 MLL EE &3 55T H
- Concept Lasertt (2016 EUR) Lichtenfels, Bavaria Y/ FDHEEE S
200 = 300 A FREEA
- 3DP B85&E(% 2016 FE ERDArcam ttEEHE 2D EINET
= 2020FEE TIZhD31tE M&AEREFFE.3DP5EL: $1B

= April 7 [10" Laser & Application Expo Technical Conference]
Avio Aero (GE Affiliate, Italy) : AME B #HMA#T #1455 1E (Avio Aero H¥Focus LTS
TiAl, CoCrMo, Inconel &17-4PH %) [ZDULV\T EBM & DMSLO@E A X TD
B iiTf i
- fit#h Specific Strength — UTS/p (0.0 — 1.2) vs #& %4 Temperature °C (~ +1,200)
- EBMTOAZERLTLS (TiGAI4V, TiAl 45-2-2 & TiAl 48-8-2) D4F1E(Z
20204 tE DMSL THER AT HE



2017

= Feb. 15 [GE Aviation]
GE Aviation : 2011 ~2016E DB DR EIRE
- AM, Digital Engine Monitoring & CMC (Ceramic matrix Composites) .
R U Electrical Distribution [Z;E 77
- AM : Additive Development Center ZCincinnatilZ§% 3L
405 LLEDAM machines Z{E A I=EE TiHZFAuburn(ZERE

= Feb. 12 [AWST]
Bell : IMR-TD (Joint Multi-Role Technology Demonstration)
- 3DP : Intake Element [Z$£FH

= Jan. 6 [Unison]
Unison : Air-Air Exchanger 3754 —I2EE
- 3DP Parts : #AHLERED &
Cessna Denali high-performance Single Engine Turboprop

— GE NN AMRA] (TR & $1IBO—IRZH9 . E=8FE & OV T+ ITIEHIR

= Jan. 4 [Flightglobal]
GE : GE Capital £#A T “Metal Additive Machine” DEEA VLR EEZEHRT H &%
=)}
GE [XBXIZ AM & Additive technologies #3372 US$ 1.5 Bil. & . Additive
Centers MDNetwork BEEHEEFRRF



2016

mDec. 26 [ Airinsight]

GE Aviation & ATP (Advanced Turbo Prop) : ATP Engine @ Concept Z#34t
-E G mEN: 8558 — 12m

5% EEEH (—K{LZHER). Total Emission & BAF¥LEE H20% I
-RGEER B R T ANEARE: 125 B — 64 A

Advanced Turboprop engine (ATP) [_Q(

)70
Combustor test schedule reduced -mn-
from 12 months to 6 months REDUCTION
/-j (
J
4 (J /0)

LOWER MISSION

» Dec. 7 [Reportnreports]
2016 ~ 20204 Global Aerospace 3DP Market A¥ CAGR 55.85% Rif&F 1

= Nov. 16 [Flightglobal]

CFM International (GE & Safran) : LEAP-1B Engine
-3DP Fuel Nozzle

- 3D-Woven Composite Fan Blades & CMC (Ceramic Matrix Composite) 24 Turbine Shroud



2016

= Nov. 3 [Flightglobal]

GE Aviation : ATP (Advanced Turbo Prop) Engine [ZBEL T 1/3 parts H3DP&&E(Z115
-2010F LAFF CFM International LEAP Engine Fuel Nozzle

- Cobalt Chrome 3DP &% # A

-Blades, Discs, Rotors £ Rotating Parts [£3DP ;&M IExH i
- Frames, Combustion Liners, Sumps, Exhaust Cases, Bearing Housings %

= Oct. 10 [CIM 2016]

Lane Ballard, V.P. Materials & Manufacturing Technologies, The Boeing Company
Trends in Aerospace Manufacturing — AM = “Paradigm Shift”

a Oct. 5 [Flightglobal]

Boeing (Research & Technology) : Stratasys EMOU#E L (F13DP £ FEIBH)
-Long Fuselage Tube (101 cm x 76.2 cm)

— R FThermoplastic Composite &
— Carbonfiber M Thermoplastic Resin &=
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