Industry &

T’ Technology

’ ’ Intelligence
Services

BB BT R E R T AN AR TS R 8

IR ELEY PES LT
BRI A

MIRDC-103-S101

o FakEe s Bl REa
¥ K OB 103 £ 11 A

ooEoE A B T X R EE TS

O000e2u000000 0000000000 ars)
goboooobooooooooooooooo oo




B &%

= 1 TP 1
B RGBS B E I oo, 1
BTET O TEZEEIIE oo, 4
BEET THZE TR ELZERS e, 5
FUURET  TFZERERZ BER ] oo 6

FE NKEEESZBHMARESR BEBEBMEITE 9
B B B S oo, 9
R MESESB RN ARMEREER 10
B EHEE RE RS AR R 11
BUVUET BEAEESGED KRB M .. 18

F=8F BERE2EBMARAMZHERBESENB...ccv 21
B — T 3D B EI AR T 5 B A et 21
B SRS BREETER e, 23
BT T FERIRE .o heeeeee et 25

FNE RBERNETEMAEE FHEEKFE HERWERRNR

..................................................................................................................... 29
B SRR RIS 29
B BRI 32
B M — BB BRI o 47

FLE EFHREEBEHEZZBEMANERMBRESZE .. 49
B RBEBIEMES 49
B REEEBEAEBREME 56
B BEEBIEMBEBEE 59

FRE BEEEHREZ2EBEMNK IEEAELREAEREERR ... 64
B BT EBEVRHEEZMNIER o, 64
R ARFE A TRIETHIRE R 65

(A
1 |
O0000e2u0 00000 0000000000 ars)
JodoooOooooooooooboooooooa




FERERAEBPAREBREMARBRERARER

B MIEEBIREZZEIER 68
HEUUET TREEFEEAIE 72
AR B EBREAEENIER 73
FLE RAEEREERESZEMRK EXBEFRE e 77
B BEEZEBIERIE 77
B BT T e 80
BNAE SR EIEIE e 91
BT B I e, 91
B B 95

BB T B R et e et e ettt e et e ee e et eae et e e eaeae e eeeaeenneeeannnens 97
T SRR 99
iE-dmi $ 0 e R &4 e 101

HRAA - WL R

O000e2u000000 0000000000 ars)
goboooobooooooooooooooo oo



B &%

% 2-1
7 2-2
% 2-3
% 3-1
%= 3-2
% 3-3
% 4-1
% 7-1
% 7-2
% 7-3

& B ix

FEEEMERE R REFTELLER oo 10
T BT A R g B S R R RE (DL EOS 2N FEI K)o, 14
GBI ARIER ZEFTELLER oo 19
2011 ~2018 B G o B ARMEBME R ETER] ..o 24
2011~2018 &M BHE R GEETHE ..o 25
A CHEMAERE AM HEBH RAIBERG ..o, 26
G B R B B 71 30
BB A GG BRI R I T oo 84
2020 1= 18 18 g BLE BT AT IE FE S BA ek ey A B R AR 86
5 T g S R AR B 38 Rt B R B R AR A 88

Iﬂf i

O000e2u000000 0000000000 ars)
goboooobooooooooooooooo oo




FERERAEBPAREBREMARBRERARER

&5 B &%

1-1 TGRS H S B RERE B it i % R B AT g , 2 WFseHiE .4
1-2 B 2 1R EL KA oo 6
1-3 BT G R i, 7
2-1 AR T R A R o 12
2-2 FEIAITEBE B R ARG oo 12
2-3 (EEEERE NS R S AR 13
2-4 R AREI M ERIAR R B R I RS R o, 13
2-5 Vi FE R B R B T B T B AAEL A e 17
2-6 HREEEFERER @K (O)FEEI o 18
2-7 HREEEESEB AR R .ot e 19
3-1 3D FIEIM B T B HIREL oottt eeeie e ettt sttt ettt een e, 21
3-2 3D B E R BT v e eeeesinearearneeeeeetesessoiteaaeate et e et e abe et et et e s ete e aeeas 23
4-1 7Kk ~ BEEBACTEZ I RTEAR oo viieersnnn s e ee st e et i e e e, 31
L K2 | 0 v [ AR = ¥ 1| P 33
4-3 B 7E R PR R L M A R TR A B oo, 34
4-4 BB S R R EE ] oottt e, 34
4-5 T R T A B Lttt 35
4-6  FHAEEERE S T LI S RE IR ..t oioteiteee e, 36
4-7 E R I A R .. 38
4-8 B TREALIEEESREREIE ..., 39
4-9 B T LI TR oo 41
4-10 R ERRE LTI REZIE oo, 42
4-11 éﬁﬂﬁﬁﬁﬁa@ﬂ%{t{i@* L MR e 43
4-12  GERETUEAE R E FEREI v, 44
4-13 ERFIEN EEE FEREI v, 45
4-14 RREBEZEFEALE {j‘tT . ....................................................................... 46
5-1 IR RE S TERR B T I SERE e 49
5-2 R IIEIE A TERR IR B Lt AR 50
5-3 XA RFEEVETERER JTEHL R IEER JTRIIR oo 50
5-4 TEEBRGRME TR B Ry B TR AS B AR A 51
v HHTAH > WML R

O000e2u000000 0000000000 ars)
goboooobooooooooooooooo oo




5-5 EXENA TR LSS BRI EE S T oo 52
5-6 TR LMEmEE P A SN ME A FERC LE TR B oo 52
5-7 F LT BB B R B B LR oot 53
5-8 ELZZ RSB L R EREREIE] oo 54
5-9 L ZE S R L A R AT e 55
5-10 PIGA J2 EIGA FEfRiREZIE ooveeeeeeeeeeee oo 56
5-11 REP B BLHHB) REP ZEE RIS oo 58
5-12 BRI R TR oo 60
5-13 EHFEELEE L Ti-6AL-4V THE S R R AR o 60
6-1 Optomec B EE T3 BE BRI B i T oo 64
6-2 I~ FRBEE B IRTE TR oo 65
6-3 AT HFHR () HEMEEEE T SEM BEF (200 F2)(45) coooveeeeeieeieieiiiiee e 66
6-4 REIZEFREBN A B HEAER () HEERREINEEARAEG) 66
6-5 HE I MErE o s A —Br o A — R EE (BRI oo 67
B-6  GEOD IS | ooeitiiteiteieeieessessnanneeeeee s hteseeetesteate e eteeet et e te st eses et 68
B6-7 BRI THIES ... .. ettt ettt ettt ettt 69
6-8 B B L TR A R BR B .. oottt 70
6-9 FREBEPIERAE RS R 22 2 BE TRV e 70
6-10  JfE FH R 2 350 24 TS AT 6 S BRI A TR e 71
6-11 {3 SR P B B A B Ml AR B M TR e 71
6-12 = BB MK G CIRABTIR ... 72
6-13 B EISHEFINF - AEEMEH DMLS 4B 2R e 73
6-14 5B F-22 SAMENT THTARMIELER ... 74
6-15 5 M g B £l AR ARV ER & S RRBE R AU oo 75
6-16 (i FH 18 ¥ K & A B I fs R T B /ERY IR T8 o 76
7-1 R ER G B RS R TR oo 82
8-1 BRI A S T B B T T2 T oo 93

(A
1 v
O0000e2u0 00000 0000000000 ars)
JodoooOooooooooooboooooooa




B=E

BE

WX FR R E MRS REF T R E RS (Additive
manufacturing) £ i #9 A B 52 5§ Jre B e A1 & - I B RS o 52 A 2R Lh e A g
SR IREE OE = L3 an 0 R2K 3~5 £ - [K BRI 2 4] B 55 iy 8 Jee T IR IA
T o BE  NIRE A (AR T B - JE FORE 58 Ry 3% b > FHAG 2017 SR & BRAE(E 7]

¥ 65 fH 3£ T - fR#E Primary Research and Markets and Markets &5 3¢ » &
By RMEAEME S S EH TS L SRERRE TNV - I TE G
UGS B R 2013 £ £ 2018 Ry & - FIEHE SRR R 21.4% > H
RS A ~ 0 Sk REESBWHEREBERE - MHHSBME
W e K 8 A EE 2013 0y 234 A MEHE = £ 2018 4 KF3EE] 615 A ME - B AR
2013 FE Y 111 H B £ ok & £ 2018 4E1Y 259 B &£ T ©

W B 2GS H LB R BR 7 B e R AT 1 rT R b - S8 BOR KL L 53 Ar
#HE/D > BRPE - SREEE o HRES RE(EZEESR)  mET - AFEEH
R o (RS T 22 oK A%+ W 2 R IR X B TLAE -

REMERLEESCBEASH AN EE ik —  HERFHEEHSH
SR R VR RS < JB T B R /0 VR e SN 4R [ 1 Ay R S AR - T SR T o T A st
1 Ry 5 18 75 A A B S BTl + M T F RS AR R IR REDRUE T B 1R R A Tk RE AT 3L
- RELZECHR BEN S BERERE R 2R R BRI X090 » EEE
o T B S M 2 < B R R R DU A R FE A B R S ik - AR B LIE
3 E A g R AR R A

J@\%

z[n

‘%

A B S B BN < B R R b T o Ry B B B e RS W R
2 0 B R RE AR R B R R RGN R R 1 5 B i Y
lmm o AR KRR A E - KIEH AT E B E SR A& N e RHEE
AL FHERE > TEHEZERNZEAKEERGTER - fUKFMF > B E
BEIEFBRZEHAFCUSORSRERE  — BB T RS - MR BER R

(A
1 |
O0000e2u0 00000 0000000000 ars)
JodoooOooooooooooboooooooa




FERERAEBPAREBREMARBRERARER

i RARJEPASE TR R FEH s sk e A | m 2k A - B - BIPG ~ VA E
B MK > BRIE T > RS EFEA B EZERS - EH TRERK
LT EEAL > THITRFR  EBF - HFIAHMFEEET - 5k f EE®
(Y i BB 3 -

E

K] <5 JB8 T 5 M e 5 B R 2 B BRI - H RO S B R A
BUE R BB R BOERE - HE RO EBUT E & AR & & L BOE 0 E fi B A
Bt 19 SE I 52 > A0IR 5 8 RE RS B 8 I i1 o5 R R o B O TR AR A Ty
—EH RS -

HRAA - WL R

O000e2u000000 0000000000 ars)
goboooobooooooooooooooo oo



B=E

Abstract

In order to enhance local manufacturing competitiveness, European
countries and the U.S. have integrated additive manufacturing into their
national development strategic planning. The Economist even predicted that
additive manufacturing would set off the third wave of the industrial revolution.
In the next 3-5 years, the application of additive manufacturing will become
more popular due to the reduction in prices of additive manufacturing
machinery and consumables caused by patent expiry and technical development.
It is estimated that the global output value will reach 6.5 billion USD by 2017.
According to the evaluation of the Primary Research and Markets and Markets,
metal powder material is a highly potential material in the additive
manufacturing application market, and it estimates that the compound annual
growth rate of the application amount of the additive manufacturing metal
material will be about 21.4% from 2013 to 2018. In addition, due to the
aggressive growth of consumption of precious metals, such as steel, aluminum,
titanium, gold and silver, the market demand quantities of these metal materials
are expected to increase from 234 metric tons in 2013 to 615 metric tons in
2018, and the amount is expected to increase from 111 million USD in 2013 to

259 million USD in 2018.

In addition to good plasticity, the powder for laser metal additive
manufacturing should have a small distribution range of particle size, high
sphericity and high apparent density. Being highly demanding in terms of gas
content (mainly oxygen), fluidity and stability of different batches of products,

it requires special equipment for manufacturing.

The gas atomization process is one of the major methods for producing
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metal and alloy powder. The basic principle of its process is crushing the liquid
metal flow into droplets with high-speed air flow, and then being solidified into
powder. The nozzle design controlling the air flow becomes the key technology
of the gas atomization. The nozzle structure and performance determine the
performance and efficiency of the powder atomization. The gas atomization
process has become the main stream of preparation technology of the powder
for laser metal additive manufacturing. If you want to produce the metal powder
with high cleanliness and high activity, the electrode induction fusion gas
atomization method, plasma atomization method and plasma rotating electrode

method are most appropriate.

The additive manufacturing technology applied to finished metal products
can be divided into direct manufacturing and indirect manufacturing. The
former is more expensive in terms of material cost compared to powder
metallurgy, and its slow manufacturing speed results in higher priced finished
products, making mass production unfavorable. Therefore, industrialized
products currently consist of artificial orthopedic implants, artificial dental
implants, and applications of the tools and dies industry to conformal cooling
design, aerospace parts and components, combat vehicle repair and fighter parts
and components, and other applications with small quantity of diversified
customization, high demand of integral forming, high material scrap rate and
special non-commercial demand. From the perspective of the applied industries,
major applications with large quantities are medical care, national defense,
automobile/motorcycle, agriculture, aerospace, electrical/electronic, leisure
equipment industry etc. With ever-changing industry and science and
technology, especially in recent years, led by medical care and aerospace
products, additive manufacturing has gradually become an important high-tech

industry.
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Due to the limitation of parameters of metal laser additive manufacturing
equipment system, currently, no manufacturers are specialized in second-line
metal powder additive manufacturing. At the current stage, Taiwan’s
government has invested funds to conduct the pilot study on additive
manufacturing equipment and materials. If Taiwan can take advantage of the
trend to develop the manufacturers’ second line materials with high market

share, it will be as good as a new blue ocean market.
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