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B KREMEEHFARBTAEZ 39.0%)
BENEUMREBEYE 45.8%)  BFEXSEE
(46.3%) - BEREYVIEIEX 47.1%) HEmEH
REZE (49.4%) - ZE2BEREBERESE (50.7%)
Z PMI2RER (B 7) ©

WEIEH% H-72 WA
70.0
50 7 522
50.0 46. 045 s
I I II ]

30.0

(0 BHE

R ﬁfc!ﬂ Eéf:‘ﬁ F%H IE ot

7. EFR PMITRERE ( PEEHENAZER)

& 4.2020 F 2 ASEREERRBCIENEY (PELEEHAER)

Bl %

W EXR|

2020 | 2020 | B E P s B {EERE BF | Bm | R | XE | EHE
28 | 18 1t = BEEAM | £RERE | B2 | Bog | EYR | TR | s
50.7

SERUEE PM 52.7 513 +1.4  ER PR 5 494 471 39.0
MGETEHE 56.9 550 +1.9 IR hoR 6 46.4 414 435 573 333 33.7
YEHE 486 417 +69 B4 BE 2 39.3 306 484 415 333 39.5
AN ER#HE 509 528 @ -1.9 @R fis 5 56.0 468 516 439 405 40.7
AR T SRR 63.1 571  +6.0 iR 4 58.3 707 548 488 619 64.0
REFEMRIFEKE 441  50.0 59 B AARRET 1 53.6 419 484 439 262 51.2
BERES 40.7 429 22 iBE R 15 40.5 405 387 463 310 36.0
RYPEHERS 52.4 585 -6.1  EF iR 2 51.2 59.5 50.0 37.8 524 46.5
RIEMETE 559 529  +3.0 IR R 3 52.4 62.6 484 537 357 41.9
S OETE 409 51.6 -10.7 BE FIAAER 1 44.0 39.2 419 451 429 36.0
EORYIKEE 394 508 -11.4 B RIBAEE 1 41.7 378  50.0 451 262 30.2
RIR7ME B R RARS 36.8 637 -269 B4 RIBAER 1 23.8 410 258 415 333 29.1
LTERYE (FHERE) 37 35 45 36 44 43 24 29
MEEIERTEM (FI9RE) 30 30 35 28 31 35 23 25
BAXE (FHERE) 60 66 53 60 70 67 61 48
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IEREFEIEAISE (NMI)

HRARSERASTEXREDREAERZE
g, EEBREANHESRABERERYRPE®N
ey K =2 R K BEFT B M K (COVID-19) Z &g »
2020 F 2 A2 EIFRIE LR AIEE (NMI) FER
HEE 1 EANER AR 146 BEDHE
40.4% > F1£8) 2014 F 8 BRI UK RIR R 4B
WE > TEIRAEIE (E 8) o

200 F 2Bt REENMI EE2RE M K
BEREHFAEEENRE (16.1%) - TEX
(29.5%) ~ E ¥ & i % (35.6%) ~ &l 7R bg #
(42.9%) ~ HLEE ¥ (44.1%) BN BENFBE
(44.8%) B FBEERNEX (45.4%) - EEEE
TENEZE NMIH2RER > 15814 50.9%(E 9) ©

Br L PMI ~ NMI HHRRIE RSN » ZAERER
ZHEESETERS 'HEETHEH ~ TRE
BRES ~ TIRBBREERER &8 TRRX
BRRERES -

B 2REIFNEXY THEFHIEE P
EEIBBEWNER EHRK 201 BESHE
30.5% > % 2014 &£ 8 BLUIRRIRBMEEE o /\ K
EXEORHETHZRER > SEXEREREE
HFEAEBENRE (0.0%) s TEX (15.9%) * &
A (25.0%) ~ #HE3EE (29.8%) ~ SRURIRE
(32.7%) - AEBHXER L2 (40.0%) ~ EEER
ENEZE (44.6%) FABE I BB ERHEZE (45.8%) ©

HR > 2R85FREXEY THIGTERSL (5
E.Mﬁﬁg)ﬁjzﬁi‘“)ﬁqﬂﬁﬁﬁ 4 8 B B ¥EsR >
IREEK 201 BB DEEE34.7% > A 2014 8
BURRREMBERE o \KEFXELRMIGTE
Eiﬁii‘ﬁﬁ’ﬂ;é%ﬁz%%ﬁﬁ REHFFAFEERE
(0.0%) ~ TEX (11.1%) ~ EWAEREE (26.9%)
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B EEAEBE 41.7%) ~ B (42.4%) ~
ERERIRE (42.9%) - EEBRHEE (44.6%)
HHEBEERBE (48.3%) °

ERIFNEXEADR TRBEWEEEIEE
# T B% (&5 50.0%) > 158 T Bk 9.6 BEREE
44.6% > %2016 F7 AUKRRRTHEREE - N\
REZF AAEXELHRRFWEEEZRTE
BREEAKRTREEHFATEENE (143%)
ERURIEEE (44.9%) ~ #HE (46.8%) TEE
(47.7%) ELIEH B #HZE (48.1%) © **"‘*E*T@JE
X -HABEENSXNENBENGEHEES
HRARFE U E B BFFTF (50.0%) °

ERIFNEXY TEEEHRIEEH B 2014 F
8 AURBRERBR (5L 50.0%) > FEE T
B3O0MEEDEEL.1% c NAKEEPR > ARKEE
HEBARABACEGFEHEABHE  SEX
KIS RFEFAEBEENRE 35.7%) TE
(40.9%) ~ B EBIBFEREZE (45.8%) ~ TR
% (46.9%) B EBHER 22 (48.3%) - EHA
fE2 (57.7%) BEEBLRFEZE (51.8%) HKHE

RABREEGFEHEABS (B 50.0%) °
EM B ERREEFEHEATTE (50.0%) °

R 2REFNEXY TRENEBEZIEE
B 301 BB DEE26.6% > F1EA2015F
11 BURRRBMEERE > IRALUORRAEDE o \
AKEXBLRHRARNEEAREZRESR > SEXE
KIEHBZREEHFAEEENRE (0.0%) - TE
% (13.6%) ~ iﬁ%ﬂ%ﬁL%ﬂ%%ﬁ (16.7%) ~ #t 8%
% (20.2%) ~ E#m A f# 2 (25.0%) ~ ﬁﬁﬁﬁl&%
(28.6%) - AEBHEXEREE (41.7%) AEE
TENEZE (44.6%)(FK5) °

i IR B-5 m-A
2015/4 90.0
......... 53
55.1 54.4 55.0
50.0 -------- W VR AN RS- YO N
) ) 50.0 44.8407
---------------------- AR G
40.4 161
2020/2
10.0
30.0 —o—o ° ° ° ° ° ° ° ° ° °*—o
BEE s HNE
88 1A 7R 1R 7R 1R 78 1A 7R 1R 78 18 2R Eiﬂ FoE HEREs {?Fﬁ B ﬂﬁ

2014 2015 2016 2017 2018 2019 2020

8. EEIFIEE NMI BEFFIERE (PELEHAZ ) 9. EER NMIREE (PELHEMER)

& 4.2020 F 2 AEEREERRBCIENEY (PELEEHARER)

B % W E%5)
2H | 18 & iiaﬁf B8 | R EJJE e ﬁlK i3 ﬂ@;?ﬁ E A1s%

= NMI 404 550 -14.6 A1 B AR 1 16.1  50.9 454 429 44.8 295 356 44.1
[SESET) 30.5 56.6 -26.1 B4E RIAAER 1 0.0 446 40.0 32.7 45.8 159 250 29.8
FMgsTE 347 548 201 E#E #IAAEER 1 0.0 446 48.3 42.9 41.7 1.1 269 424
A711ER 46.0 553 93 P mAAER 1 214 518 51.7 469 583 455 462 457
e R B R 50.3 53.2 29 EF B 4 429 625 41.7 49.0 33.3 455 442 585
=8 403 55.0 -147 B4 RIAAEER 1 214 464 483 50.0 33.3 250 519 35.1
BRIBER 543 60.1 5.8  LEF Mg 50 429 589 56.7 49.0 58.3 56.8 57.7 532
RIEMETE 346 485 -13.9 B4 HOR 10 7.1 393 38.3 39.8 54.2 386 23.1 415
BRFEL / 1O 293 483 -19.0 B4 iR 2 0.0 417 37.5 35.7 40.0 16.7 20.8 36.1
BRFSEA /O 31.5 533 -21.8 BE RIAAER 1 7.1 375 40.9 423 40.0 143 227 365
BRF UL BB 446  54.2 9.6 T AARLEA 1 14.3  50.0 50.0 44.9 50.0 47.7 481 46.8
FEER 49.1 521 3.0 BE FRIARES 1 357 51.8 483 46.9 458 409 57.7 500
KRINEAE 266 56.7 -30.1 BE RIAAEER 1 0.0 446 41.7 28.6 16.7 136 250 202

4
kREFEEPELSRTER (L2020 F 1 BAENRER)

EBBIRZE RERER BIEHmas EFTHEAR B
BrEEREERE ENRMBEMRE Lk AT VE 3 HE () RIER BT
MEMEATE MBUEE B B EEWME EREE

R AEREERE EBEAMHE REEHE BITE(ZH)RER B

ARIFRREW RRFFERRITFF RRFEZRER
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2% 56 WENEEANT
& PR TR B R

X BRGEFRBRAEFR (MIC) FTRE5 EEDTED

TE 40 EREBFAERBRTE T » EANAEKERTIENNERSE - SERMEERELE
SRERMBEER - £ 5G HKBIRZ T > RIKFMTEEEMNEHREEM 56 IRk > At ETEEHE
W56 BERRENTML > MBE#ESEEMRETEE -

8856 RFETESE 1 ANSE 261 MaHEER » BIEEENS 1380.8 fE7T > BIBITERFR
#R% 5G FIERATEE B1E 400 &0 0 UKk 2014 FE—FH 4G JEEFRIEE 1,186.5 87T o MR
2k BRIGHEE 6 BRE LERNERT - ERMBERIKE =L ; £ 56 RANEERNER
T ERYE 56 EERANEIEIIEEMRE o £ 3GPP(3rd Generation Partnership Project >
FEREEBHE) HE R16 ~R17 HE 56 REHKEL - EEBERERTREELUE > 5G

FEAEBNZRNEBIRGRAAATE  SEEEHEEFUSEREHERERARE

2026
21§ 56 ERNETHIRNIE
¥ 420 B2

ES5GBIANZT » EEME » AJRMHE—FEAR
BESNRBRI > GINENREEIENZMWARRFE ;
BEMS > AGHRBT  IERZRBES
BMHNENBESRE—RERR - BEXRE > AL
2023 F2IK 56 EERETHRARBHIHES
2.52 8% 70 ; MHEE 5G BRKMBIMA > HE
BREMIAR E15 > TAHA 2026 F2RIK 56 B2R
ETHERARF TS EL 420 (7T ©

Ri5 56 FIERBMESREBRATRER > &
GEENERAEERERRE  ERE MICRA
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AERANENEHREEEBETELRERNE
B e %REEA ~ AR/VR ~ AGV/AMR ~ 81l
DEANIBE  @RE2F -

S 56 BHER

ATRABEXHN 56 BRRENTREE
BERE MICHHEAEREFEETREDN
2 AEE MEE MME BE FERE
AEREE HBEREX - EFREX - E2R
ERAMEAET - FMLAEERIRHENSGE
SNEHERERARERE > 25AENKE ~ AR/

VR &R « R2EEF -

@

N
- HAEIR
- HEIBRE

- BT
- ABEfI

BHEIZE - MIC » 2020 £ 3 B

EAKRE D ERER ARSI EKER
TR REEMPEEMNE MEZRHRERE - £R
WERHNEESED  ERFRAEERBEK
BHFE - B REEEEHNREREKR > B4R
VREETHITHEKE  BRZUANSRERE
TEEMNRE  RERUREEG 56 RAEAER
g > A ETEIBARE « ALSME ~ BURFRVAIG R
WEEAMEKE » FII0 : ERKR - EANKRFE
BRTYRDANDEEZ > BRI EABRBER
BI=Sh o

ARNVR &5 » EBRREERRAERESZETP
AREBEBNEBERRK > SGHEER AR/VRFR
HEBRRIBAR > AMEERRHEE > A
FERRELEANRBAMEFEERE > GlmiE
BIRERRRF ~ BFIIRANEE -

ARVR ERTEMERESE > S ERARESH
AERSAEEMM > FREREXEM > BE
ZEEHERNEGAOT > FEFRRA (FNEFHR
B ) BRBISETHEESEERBIR - FIL > R4
BREXEEDR > NMRBB AR/VR WFEFRA > B3R

BB E P IETTIERPER - SR EIRENR T AR
BREE > RAMREERENNE  HERAME

EHE2ER -

EREEAND > THERAHENREER
6> AR RIZODEE > At—EREXEMREZE
MRE - FEL KBBEAEAEBTZEE R
EZANREELHEFETHAUREERT
HOME(S - ETMETRRE L - AT > EEHRNS
BENER MMERSH > AREERSES
PR AES0IEIR 5G UE R B RIRAES] » fHHE
WRARBEELESRE > AIEPHE 56 RILE -
REFZHFE -

EZE2EEND  EEREEE T FEFHY
REFFH > ARILBFROGEREE > KERK
AR (MRFRAIZE ) N EEGQENR » sIRERIS
WEMBRZIEEER, ETHEFHRE
AR ERXEERR  SEFIAEZRERIN
HAREERSFY > RISER F— R ERIEURERRES
EERBRGBELE -
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d

o

ABES
56 EEnEm

HWE— %+ BH25GAEER-

BRiIBERERMTEUATE WI-FiaE » RAE
EWi-FiBML2ME - BEME > BRIZHE
RIEZOE BB - RRBAERAE S KR
BEBENLESFGER > AEMAEN MER
R TRSEE) M B8 2 56 RKRWEIER »
BN E|AKEE - AR/VR FEF « £ o

ﬁ’i

BWEZ SCAERERERM B8 TINEBM
B EROERRSES °

HEEBRRAMAET  MIEHTEEHARKRK
it HBABEEFHES  SABELBEE
NI EZKABFE » (REFEPIFH PROFINET ~
BECKHOFF B9 EtherCAT » B&R B9 POWERLINK
% > =2/ CC Link ~ FAFIFHY Profibus 11 &
BZBNNIRISELR (Fieldbus) 1R%E o

N TE@EYE) M5 BRTEYBAERSR > F
FEEE - AT AHEBE > FILAmERRESE
% (Time Sensitive Networking, TSN) B2 T2
REPIRERE > M TSN R HIRTTARR Lkt o
HEEEMBIR > 5G 7£ 3GPP R16 HrAd » EEH
TSN H1R%E » 5G-TSN NE ST TEWIARFKH
JFEEERMEM > 3GPP R16 {2 T84 5G-TSN
WITH > B=E5G6EEZIE TSN AIZEHISEWHIE
(802.1Qcc) ~ FFfEI[A % (Time Synchronization)
(802.1AS) ~TSN [RHI3E#E (Bounded Latency) (¥l
802.1Qbv) £ TSN AJ §E 1% (802.1CB) ERZE @M ©

W THEzRME) Ms > ERAIRZYT  HER
B THER > FERERIE A FHERAKM
o hEEREN BEREZRNTFEEAKELD
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THEANEEHNE > MR T H®RME > BS
BENZE - ENZENERBERIFERE
HESME SR BN E MR FEIR B EHER > T2
—FEE - LHREYHPEE ZINENRET -
TROERRIGER  RE - 7J5 - SEREH
BEEL - REEZFRFIRRAE -

ER—RNITEWi-FiEFEEGEEE BH
BEX - ITEEESN ~ 13 (Handover) &Y
AEREBE BB LE Wi-Fi EXEARLEE
MWEEZ— o thoh > BAER G /NEEME > B
BERRENAERNGE > HEEERZMT
XEHMNB2EE > FZATHEREANURKS
10 55RERAR 5G @l o

& REs
5G BRI

PiE— : EERGETAHRD > 56 BEREMA
LRME -

56 B NEERFTHERNE ZHE > NS 8t
FESRERENG > aEPNEEESZ > 5E
98% > BRBEM « M - ERE=ZREREL
BRABDKEL > EH 5G TRl BRFE ~ BE
BAKRPZ T EEZEET T RBEMIEBRNRT
NEA -

HkEx

SENEERENERNEHUNEEHAER
DUERE » {BE 2 UREE WA ~ ERE
IERMEFRER > REREZEHF/NEETRZT
BHBMUCHNFERE > BEEERERLEEFES -
HAXZSHAEBEFENNENRE > HER
TRAREEET  AHUHEBREERRES
AESRENEREAEE

[N}

\

HEBRRAEE > NEENTEN - BERES
REF > BEMZENZE > FNERBEREE
BELREE > EAREFR/ENBEER > 1E
HNEA - REAETCXHERARHEREARE
MRMBBERNRE > EHITENEEER
K BHENERMH/NEE -

ME=: TZLEIESENBEREN  ER
FERZABBENR -

RIEBETHRNER ZOETBEEEREZURR
ARME > MESKERNZATREEBERRE
PRFSFER > W0 : | AMRBEIE T % Wi-Fi 1TE
FIEE ZHAKEE Zigbee FAERRREE -
4 & #E RFID 52 LPWAN ETHRHEHE » UIK—
A Wi-Fi ZHER AT o

ITREMFEARREGNRBE  EESTHERE
BB U KA EENZOEERRE 5 A 5G
RERUAIHNEEEBATZIIAR  BES
BHERZOEE - AN BRIRERESAE
EREGKRMER > BEFBZOEERS
b1 R ERZ SRAE A E T RIEAR -

ME= . RIB R 0 BRIFR T o
BEEIK5G R16 1REXKTE > M R16 FE—LH
Z¢ 1% 38 URLLC(Ultra-Reliable and Low Latency
Communications) WA FE T 248448 (11oT) FEFRZ
PR o ALt > IRPEES 5G MRS RMERER > BER
R16 HRZASHIRESR » LUE— 5 MR AT TIAMTRA S o
HRZ 56 MR EBEMHA > RIESHERTE
BEMNEERR > FLLENME 3GPP &S FEH)
R16> ERIACEAFEGHEE L 23 FNZE
By ~ HiBEREH > IARESRFRBR SRR ~ RS

EEAESTE - MAREENME - RERE °

DI

f==4
=

i

Z N

+ A

3G R16 EH »
HEWRSC EEREEREER

3GPP R16 #R & TE 5 2020 £ T M & » Z AR
AL EREL URLLC FEF > It i — 5 1 38 URLLC
HFE lloT BIPKE o ARG Z P 56 REH
5GRRAE  ERERIRIEZRHTET > B8
MCERNEERERE REEFEREER
BHARR  CEFRZTEMERANER > £
HESEHEERT -  ZEREB BB EERETGE
ROI(Return On Investment > B[O R ) AY1E
X LUINREEEA 56 WERE ©

5G RS EmMmEER
RAIRIRRZ2BHET

ITHREEEHERLE IR BriERNEN
KEIES5G FoIERART » FLLAIGHISS 5G ¥
BENENTENE > KK 56 FHtHEARBRE
HESHREERSTE W REEA - AIEE
BANF o b BREEREAEGSRAKE
EIZEMIGEET > 2 56 EARRS R
g AR/VR ~ BIRFZ2ER « EEIESE o

EEERZH 56 THE >
RERPDRIRMERER
B RSB 5G &t

N 56 BRARN T EIERERARE
HNEHEEDHBBEIRENEEFTEER > A
56 2N ESRENNRRIEREIERE o HLt
KA~ BIEEERN - BPBCEEANRBERER
TRREeER - BT BAVE ~ RIS > LURED
5G FEREM - EMRTBIBRS R LR
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BERFBHEBAREMAUBAR

X HEREHEGNER BE  BREMAREZGSEA
BAAR ITRIMEKE

TEEHSGHARNERERNAS
:IL_;E KEAMERE BTHTEEENRE
EAREE o BRI ARBRULANIL > 5G ~ Al ~ loT
ZRMRUFTENEE B EKRFE > FANFR
AEESERGTEIR B B0 - BEESS
B FEEPZREBANEZENEE MLEEX
ERRINER —FERBHEA > EERESGC K
Al HEMTBARANRAT » B ET IS L REEE
ROFTEESR BERBEBARALEERE
BNEEN > AHEETRAFARENER > IR
BIEAMGREXN T —EER -

ITHAEN ¥ R 5 (LU T 7 78 Deloitte) ¥ H K
(2020 2SR « BB REEEXEZED)
HREPTEMS > £ 2020 FEIRHEHW 100 EE
TERAMBAT SERBESABLETNR
ML MAIERIB 160 EETHEW » BR
2019 FER R 30% © b9 ) MEEREMS » &
ERFEUBANTERREEESNTEMEA;
BHEETEEESTFEBHTEEBA (B 1) -
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TEH AN
EERBHEBAZER

SNRBER THERAl —ARELEKEAR
HERBIEBA - ATMEM BB ANIIERR >
BEARR > BEARRIEREZHARER -
BPIEREEMENER - TEHEBAFE 1970
FREEHFE EFERLHRHFEMR THEK
FANRE  EHERMYERELEEEEERE -
HEREMNTIHRETERCMANEE - FERS
e ARESRILLERIE » ZHI5EEIRT 10 £/X
ZTEHIEMAER - BRI ITEKEAN > BERE
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& BikREREE)  MBEERRHBALE
MIFRRALE - KZHRFBEBAESER T
MEBHREIBENHF KBS (B 2) - BRRE
TEERBEBA > AR ERREHERERN
HWaEA > BEMEE A Z BB SRR AT BERE & K
mATEEM - LT HAERENKE AR
ZDHTEHREA o
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3% 30% |
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61% 5 0%
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1%
4
i

>aREEHH W

>EEEES

2018 2019 2020p
1. 2016-2020 & » 2KEFNTEAKBIABMHEE (BERKIR  Deloitte)

2. EEREERENYRTOREET - *%@#EMZ
2 MBEEBRERRAAFRRTEEAN o
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BENRIFERSEA
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3. 2016-2021 FEEKESFELZRETIEUBAHE (BE)
ERIIR 1 2020 TMT Predictions, Deloitte

TEEEA -
HEEWERER

TERBANFEAEERENEENRSEER
BFE > DRAREREHAERR LEZES
B4 E4R © Deloitte (2020 2IKE R « HER
BEEEXBRTEA) HREEL > 2020 FHT K
[ABMHESTERBRE 10% > RIFABER
2018 FEA 2019 F - N TEMBAEEMS =&

K HE  HEAEENEEEBREZ 25 (BAIF
BNER) AT HIZRIRIEEEER > 2AES
BE BRES SHENEERREBEURF
BESREMER - AMHE SRR R RIL RZERE
BABELATERRZ - PRI MELTHEN T X
BANBFTHEHETEH > BAF 250 EE 300 BH
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REISH » 2020 ERRER T XIS AHE A AE
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SERFHEBEA -
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KM 7R SR I B B TFRVB B % = € AR 1%
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RBEETEERAIKE « BRI RILARE UG
BATRARBEEXREANERE tREUERE
RATE IR AR c BHRNBEFRR > FX
B EEN S X RS A FRRGERE
RN > W H BT AMEFEAR
AEBENEETIA -

MEEREZ AR 5G ~ Al ELHE SR
AR EEE > EL2 B Deloitte
(020 51~ REARABEFEE
BERE) ®E -

>

E&T i

HEREHS
BEABERREEXAE NRBHNTRAIEKIEASZE
AR - AREIREAMEIEMAR » 2HEHIEH
IRBEFRE ~ SRR L2 EERURAAEEAT
BN ~ SR - SRR EARRIEE CXO #
TEIEBERE » THATNBEI A ZBPIELFASRPIH S 2

BEBHTER > FFEISEREER  HRKEBRE
EXxaEA BEREXEEA ARSI RARE
EXRE o

B HERFERAR, 97%
(22,100,000)

BHERE, 1%
(361,000)

B IT%, 2%
(421,000)

5. 2019 EEERHBIANBIHESR (BAHEREL
RAEMBEPPREEIE 2 L )( ERIEIR © 2020 TMT

Predictions, Deloitte)

B HERBEIA, 14%
(46 f8%7T)

BHERF,37%
(126 f8%=7T)

B T, 49%
(163 f2%7T)

6. 2019 FERAFHIKEF N E UL (B2 10 8% > U
RAEABRRPFRGEYE 0 EE )( BRIZEIR © 2020 TMT

Predictions, Deloitte)

SEEIEBAER REMREEES

_/
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MEDICA EREL\E

FhtsE AL RES

X THREERERRIRER SR ERMEE

2019 F 11 BEBEMEEXRBITHNEERM

& (MEDICA) > stEXR B2 RBiE 6518 KW
EEE > SEAZREANBESRME  EBE
HERIGEMNERBIMITED - AHHEALS
ERBERR ~ BOIBE - TARRME - 1438 AE
MZEBLERETEHR B KUKATREBE
MEBANEERR FRECHAKRFEZIE
REFMNARE - BS - RESHBITEERE
TE EMRHFMHEBANEREBBEGR
At o

BEEMEmER
g}t ~ E=ME

2019 MEDICA HERB 21K 130 B4 6,500 X
BEBMBEZSE > S/ ATIBL13EAN > EE
BEEN G 34% 0 INEIFREA G 66%([E 1) ©

B 1. /& : 2019 MEDICA £HB R BE2Ek 130 E4%5 6,500 %%Jﬁ%&ﬁf‘ﬁﬂg » BEHARIZL 13BN ©
A EREMEEREET O Messe Dusseldorf BB (2019 MEDICA)

BEE2EHCEZESTI 2020.03.VOL.32

SEEIBIA 200 RWEMBRESE - KHHNE
AEEBENETFEEMMNIECBEIMEEEST
40 HTC DeepQ ~ BB T ~ EREE ~ Boh#l
B ESAE - JEREE > U AloT ARSREEE
B E o FUBHESA ~ Al XR ~ 5G FE R
FHEZE 1L » BN BESEM o

BEERAVEERBREMEEES ICT
B loT I > REKBEMERR THEHARMR
BEmESMAET SEEM; ekt gk
BEREXEHITHANEZ T > I MEDICA 2R
Bl B as M h B BBk AR - WA B ERIZEEIK
BERERBSMEANEE -

REREERESEE S H O (Taiwan Trade
Center Minchen) Z#THIE R > 2018 F R IKE
MHIERIES 3,900 EE7 > EEARANTS
138.9% c BEIM99% MUEFEZ» BEBEAX
8.9% > FEIKFE8.1% °

RRERES - 28 JBE - BERRE > KB

STomENFELERGBRKENSSE AR

N

2. EEHBZESEMEEGL ERKER | ERBREXHS

MEMERY RBEREBREMEE - ERBEM
TIHRESA 950 BT » EREARATS » Hith
KEFEAZHE - ZE ~ AT ~ HE - 26 2018
FEMBEEEMHNEMEED 303 EBx ) HFER
MIHRIES 109 BB > RN THIZRIES 194
BBy > HWOLEBIE 64% o

ERREREHE (BVMed) KIZEEERES
O BREER(SETERER) H19% - FE
REER 17% - NERIE - B BB 16% K
SAE 10% ~ SMBRLFMT (R ARET 8% ~ BR
5% “BFERESE % “BEXREA% “EN4%
MR 4% ~ FEIRFNRRER 528 3% ~ BRFIE28 2%
WIRFIEE 2% ~ BEOE 1% ~ 3E 0.4% > Hith

1% ; BIELE 2 Fim o

MEETBREREAEMEENEN B AER
REEAZKREZ  2EBREMEEHETA
8B 20 iIME 1,352 R » BT ABUKR 20 {iI
A& 183,000 K > BT ASER 250 ii{hZ 58
REW93% » B—HEINFNDEAFHEE >
BRNEABHEL208A -

B BERRSE (SETERERSE) 17%
B \ERAE - EBA - REE, 16%
B mEaE, 16%
SMRLFAT (R ERTRER ), 8%
ik, 5%
B EF2HER, 5%
B BEXRA, 4% &, 4%
MR, 4%
PRIRFIRRER 2 , 3%
BRFHESR, 2%
EmIAFEE, 2%
B, 1%
ARE, 0.4%
HAth, 1%
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MEDICA EF#Bif 40 FHEWESE » BN K
BN AINEZER GE8LEBE  TERES
BERETRENRG CRABRSEMEENK
#B% > MEDICAZEHBAERE—F¥BILEEE -
BREMERMEL -« Bt SR EE
& (Biohybrid) fEACHE#ES o

HAEMEZEATARBRANDF BRI E
HaE AR R M B MR BB EARTS - thiK
FA R AR = > FEARERERRAREZ - MAD
ZETRENERNEE > BRSMNERAR
HMEFRMR > U EEAGENASR -

2019 MEDICA F#ZE by fiTsEzs

M Tt 7E 2019MEDICA BRERFIW 17 BEAS
StEFRMTNEBMER ; EMNFEER > 5
BEH > REEALESN  BEUBEBEES %
BHREEE > EEETERGER ; BRTEHRE
B ICT #ffiBMERI » S REBTE HEREE
BHEM BERFENELEE  USHMNEER
BIFARTS (AAMELZ2 YR ) BB ME
71 BRARKRBEMHEL o

Z2REBE T Helbling Technik AG HFHBER
EERKEL - B%E - BEIGHSE AKBLEAINR
5t ELIERAREAE -~ 15 BRI ARXE &
BEMMEIEE (B 3) °

3. = Helbling Technik AG 1B E T RE 28 &
BEE S (2019 MEDICA)

BEREEAEZET) 2020.03.VOL.32

4. BEATEEZHAEIAT Infermedica B9
sBARFET A (2019 MEDICA)

I EB AR A E Infermedica 2 i fiE
RIBEMDZ TS oInfermedica FIBALEE »
RABBRBEASNMRANEEEE - LTFER
—ERRRER > ERARESBAER > A
PIZ2E T —F Z M E - FIA Infermedica BIA
I8 ZTegial—ARTIFNRSERRE
RBIEHRARREETNGER > QHERNEGE
5% o Infermedica {5t > B ZIE 26% BIEHI
EBRARIUEDBEN o EREEIHAE U2 A
FRUEBEEENERGLSRT > EEXTFHE
NEBRERNME - RECKBBIE 300 A
EEREETE  MEEMNERELZ  ZFaeW
St EREZBRMGE (B 4) °

5. D\iTE2 ERfE 23 fEFER » 3HE Vitalograph » @I
fhIhaEfE > FIAWRAVAIE FEVI( E—F R
RE ) MEHEANENE S - EXBENMER
LEERERE & SRIAEMINGEERRAZIE > EHR
RAFL (2019 MEDICA)

g R - h @ 5
_— N S S
1 » - e, = 4 S

6. {=E Stiegelmeyer AT BT ZINAE BENEERK
PRt 2 RARTSREEIER , SRE— LI THEE
(Sitting Position) > ¥¥FfIEE Linak BiE » Linak
B—XIBAIN 1907 &£ » EAREFHBREHRS
FY/AE] (2019 MEDICA)

9. {4 MSupport International BV ABEBH—Z 4
MEEEEH FIERENIG (SFEEMIAE)
#HEFMEER - BB LB R RSN
RX5% (2019 MEDICA)

Activate yourself with light.
S Anytime, anywhere.

7. Pocket Sky FRERH B EMF) > EERRMAVEEL L :
RAMGIEERER (RRHER) NEL - EARTER 10. BEFE23MHY UDI Z:2 » 126 FOBA AT HE5T

SN B SARE R R - R EBIIRS SR EE
73 (2019 MEDICA)

Z:C + ZIED T EE (2019 MEDICA)

-y

8. HAER( N HEE{REAY Smart PeakFlow AF) > A&7
TENERIEIEMERNEE 0 REFEKESESF
> UOMEWARE » ABREFHRERELTE
4552 ENAT (2019 MEDICA)
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TSI ZIEN UDI > UDI 214258 — 3 5! (Unique
Device Identification) FI4E%E - 2013 £ 12 BE
PREE R334 AR R 18 (IMDRF) 275 UDI $55] » L
FEEEEABBRESHN UD - BRREXZERE
A UDI RAZET » BEZEEHRIEEFE UDI FRE (
10) °

BMEERANNLEN - MRFENARE
FERRBEAASE/NEERBENSR > MAYEA
ARREREBMER > MEA—MORIHRRT
BoOAZEENMERARE - MAMERERRE -

-t

w

11. 716 Lode BV AT AR RISt » AR EED Ry BN A B0 5T (20-19 MEDICA)

BEREEAEZET) 2020.03.VOL.32

Ie5h » EEEEZEBRTA/EH A HENESI
R > SFMPIREERE > BEEERERAKS
EYF - AABLERE > EALBEHEERZIEN
EBRES > HOEMMRES -

EHBERSME—BARR  IERACLINR
BEAREANBERLZE  REREBRIOREM-
Cold Marking EBREEE R/ RENRAZE
I E R ER M B R BV ZIED o 72 Al A 7 0 S 16 AR AY
EM Cro BEMBERGERL Cr BEY) - FEM
BRME (BUE) °

12. 2 AVALANCHE®SI‘AT] » AFEtHIE R AR BosE » 15. 3 OptiGene Ltd. #EHIZEL RIS T
BE%iE 8 [EEITiBE » nJEZRANEEIMIE Genie Il > 7 15 S EARFEIBRRIEL A H B
13 - AVALANCHE®SI f4RETRIZS » B]IATE i #Z DNA ~ RNA(2019 MEDICA)
TR T S E ThRE TR » RUE ATy
KAS4EFE AT LL (2019 MEDICA)

medisana.

13. #E Anvajo A BIRRSEIRAMT - HERBIEFTR 16. BEAB R TNEEREIREMESEA
ZhiEathEEmE LR/ » RAENREST Medisana Temi (2019 MEDICA)
& o BEA TR 2 EEMN S D IR EM
5 > IS AEERNDITRREZZET © Anvajo BY

R DI BB L G R BEMERES - B

=<
B DHrEs o DITESEIPAVIFIR R 0E » WA
SLEBENERHEIE ALE » LUBREB( A BRERER
BYZ)II4R%4ER (2019 MEDICA)

14. FEHETF duan A E)# 3 Venoscopio IV Plus IMiKF
£33 > AIMUMEA LED SEHEER ARBIINEFFIR
EMBEIRERFREAMRERE (2019 MEDICA)
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MICT MM EERERSEM L SEB25
=R RAREERNEE > RHXABEFREN
BHEE > 5% SONY ~ Olympus &85 # H 4k
ERTEGERAR  RAFNEGRE - HE
B2 Full HD £ > 4K REIREEENEGHENE »
ARAEENMREESRITNEREERNFNEM
REF > RAFMNLREYE -

MmEBREEMEL @R AEXEEBASFUH
BRI(E EMEEARDE 58 B8N
BERSR RFERBERESBMNERBY - FBER
TEERFIVARERERN > ERETHNRAR
MR BE—HEE - FREREBEEBAANBERENT
DAt5EG EAMNERAERS 5 BAEE IR B R R B &
B BOENEIRIEE > AR, OIEE
Z2UNFHEABRSEME AN E28
MEXFZEAAGNZLEBZ— B 192
Canon HEHIAY Xario200G 324 > AEEABRESETE
FMTIEE

18.Sony M 4K EEINFEMER IR 7 BhEE & A BETTFAMT (2019 MEDICA)

BEREEAEZET) 2020.03.VOL.32

KUKA #28 A
L BE s SA IS (i 24 2

FaEt 2021 FRIKF BB 150 BHNARBFMTH
HEBRARIT HPUEEMEEZE 5 2/3 U L -

RIBHTENDR > EEHME ARBF AR
ANBIT 2 LL2017 A9 643,000 451 5KER 2 1R
— AR SMEL ~ SBPRBABHRLAL T 604,540 1 o B LU
2021 5FHY 1,020,342 4FEAIZRER » LE=4ERF
ERLBIAE (4G 1,004,431 4 o

5
.
.
’

MABARBAFNRKET] > B—RAFETF
flr—k > BAERZ « W mALC R A RS o I
BIEAHMSIERERINALR ; BILNRR I BIEIE
BIMEBERBINTES ; ILSMNERINRBEE
% 23 AP R RV S R BRI A HY o

UEKBFENH 2 ERFMNRE > BRIBEETF
Tt Es NI TV EEBIERY 0.3% » R THIZARE
e - efRARKATEMR LEHEIFAM
BENBRS - EREMEMEFMNERENMF
MR EYF o

20. AKTORmed ‘A BB HMEIFiiiEas A > SOLOASSIST(2019 MEDICA)

AKTORmed ATIETE Al THEERIHSS A 7BhSM

EERIE S T SN BRI FERENF o Al AR (LR

MEBELETMEIFM (B 20) 0 /A AIEBIEB A BFEERE > I ERIRANSEFERF
BETHRNE 0.03 2BNMIME - B AME WAL -
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21. {8E KUKA %23 AR BRI F7 (2019 MEDICA)

EFERIEFRFWRFEF A KUKA #HER
WBRANETHERENIZF - RENMBRED
EEZERABAES  EESRFMAEMNE
Rk - EMFUOSMUEAESMABNTENY
MBEERS - A= REMRERMZE > Advanced
Osteotomy Tools(AOT) A B #F fEE KUKA #23
ANFE R H CARLO(Cold Ablation Robot-guided
Osteotome) BRI FMTH AL > WNE 21 - CARLO ##
BB ARKAYEEEMAGELEBERBS
A8 > CARLO BIRRETRESRIMIBELAIFRR AN
BE > UBHESR - SifEMENSEiL &R
HITERFN - AOTEE T KUKA BB (B 2R
FFEHRY LBR Med 1283 A > ERENRESHIHER
AIZSHY 7 4 LBR iiwa A {FHE 28 A > EIE AOT &
ERIIMIELRIEN > A ESHSE AEN o

BEREEAEZET) 2020.03.VOL.32

BRI KUKA TR BEE ENENIREEEA
LBR Med ZE2REH I KUKA %R ABRERN
BN KAUKBA—EHR KUKA EREFRIEEE
EWN—ES > £ KUKA B9 LBR iiwa ° LBR
RUBLMT KUKA ERIHE AN —BRLERRE
9% 0 40 LBR AR MECBURESIAL iiwa AR TH
Z 8 T %8B F 1 (intelligent industrial work
assistant) o #ERFE A —ERFIAVEREBA > R
KUKA LBR iiwa #2338 AP BYAREZER » KUKA
HHBRFM AR AREERBISTS
1 E It ¥ B8 i 5 E RV ES BU I B3 A T B IERREE o

%—= LBR Med %25 ARIINRMEI BB S YR
AMEMMEERY ; HEX > FiB8 KUKA LBR Med
HEEARBER N EE B ERIZFT - BiraF

MERFHEMNIZTE - LBR Med B AEABT
IEC 60601-1 BEIBIZ# (IEC 60601-1 ZEET K
ZYEARAHFEIMIB TN ERERZE R
12# ) o KUKA LBR Med 28 A9 IEC 60601-1
IEAELSH IECEE-CB & M2 TIRERIBIB -

BA7S LBR Med #2838 ABYYER > KUKA 74858 »
BEERNEEIUSEMAEERHNSGES
F—EBRERT > RATEEREANERE - R
ERESBEMNTANELR > LBR Med FRAIIUZ IR
ARBA R REEBETE > I UBAERRIT
EERNEHRBEEHBETE o LBR Med 2B AET
DR —EBE ENYNERE  GERMFBRE

EI BB — BT o

22. KUKA 7 2019 Medica =428 A\ TE B2 FE
(2019 MEDICA)

23. B ARITREMEAED X 8148 (2019 MEDICA)

24. HB/AFABEAE - UTARARBENRR
(2019 MEDICA)

25. HARNEITD FREHE LHMRIFMaREE
(2019 MEDICA)

26. KUKA W2 Eigess AR B EEMETREE
EITYIIRIER (2019 MEDICA)
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27. BBWMENPIE AR MRS I IRRES
(2019 MEDICA)

27 B MEMAIARRFBRALESZEHZ
KUKA IEFEMIZERIERE - IREARERHEZR
RMAIGENR - AEEE IR BB FE
— D3 o TERE  BHEMRERBMUIFEE
2 - BBEGHAIRREGNEE K2 BRI RE
RIBEMNBRES] - KUKA EBASIEBERR
B EERFRIS N ERENUE  UEBERN
SERBEMEKAZRI > BNEHEEBMAER
TRRBEIEESERE - ERXE (E 28) -

47EH 2019MEDICA » KUKA 1428 A TE B2 FERIFE
BAEEMAIFM ~ MEHAE s BRIE - EFS
Rl E o

BEREEAEZET) 2020.03.VOL.32

28. iHas AN RSHRH R A R -
BBG AR EREREES AR
(2019 MEDICA)

HAFER FHEEARN
HREM

BEF—RNEXAFMHBANENTNEGE &
RBRAENMERIFTEMHI - LEMNULE
R2EMNEM AR > EH S (Medtronic) ~ 1H%
(Johnson & Johnson) » Titan Medical > #iEH&
FHEBRARRNERNSERZEE > TREARK
FHEBARREABREARAZ » RAKRE
REEEBRE EESFESHNHEEEN > Fil
HEARMNEEHREFEM « EERBEEF

FMHEBARKETEZRE  Brstm s KA
MEWMFE > ERER > BEHEINE > FUBRA
RIRFMMKTRFMESATESTEREEM
BRI HEFBEOITEMREM K& ; Fl
BAREBRBLRENPAESRBNERBE 2
RHL ABUEENF 3D Bf - ERESRA
RENESHBEHEE NERARBENERE -
FMHEBEAREEMEILAERE  BHRAE
BN B E BRI Fias Mz — ©

FiBSAER LT ZA > FERETFZEM
EERE > MEARE—XXEZMEENERE > £E
mAENAREE > BEFEANEE > BRH/NAQ
BIREATRME — KRB - FiKS AR
NEMABREMER  KEERNED - MAERL
mREEE—AIE > ERFMESARKRE
AR REE B BRHISES

® FIRIERE

® ZXGRMIIT
(REEMERE)

® MERM|EG
(ERRER)

® HEFM=E

i
N

AR
Spt gl

A

BEFERCEERA > BERA=ZAED
DHB/EGEM - BREMFE - 158 (BAY/
2t ) e HREEMBREMFER > AXBILFM
EfME > §FRIFTEZERBENRSNRE
BEESERARNERE > 21 3D REAMER > W
PIERREE S MM P EML > FBEMIER S S
WFE - EMERREMFBEILGRERE (BAY
/B3 ) MEBEBRERESML > MERBERRRM
EMEE > MM FEEMER HAAHBHRAME
BiRFz o Uik > tEEAIRIERANRE TR
BREM ERFMEANBEEMNBRMERE -
REBHABORR > ETER > SARHENTF
fi7 30 BfR - ERRAISREINESHNBZEIRE - 77
BRUAIEI A EE > Fik8 AR g EMED
HERE > BERASEINBECEN TS
Wz— -

® MIERM{REEG

® ZTERIUARIRLR 2R
(FAEERR AR )

® fifR¥EEE (L
(RBERGEIRES)

® fiTRENREEMINAE

® REIBHIME

o EEEE/ RARS

o FEHITHNREEZHBERMN

® ZIR{ERAEMFIA

® fnEE T AMAH.0\E (Tool Center Point)
o FEMKERE

o ABBTIRBEL

29. HBRARTRBERABRFIEMZRARE BRRR | THREMNBRRR
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BEBARCEERA UEBRFEERER
TRUMRBAEBMRTFMN BEERIFEK
BOMIBEED (12EE ) N EZBAFRITUD LU
T=REE > DR ZERE (MEFHREFE
AKTORmed) ~ #&¥EH (W Da Vinci &% ~ =212
BEIRMBRE) MEER (9 MAKO ~ ROSA
Cirg ~ NaoTrac) ’» IREBBEEAEEEHNBEE
HWERMEZRE > MEREEHERETUE
DRBEZEES s DEES S EEESIUREEE
16> BRIEEEREZIGM o

RGBT IRBTERETATN2E
BitRERH RS FRBCRERS M
RN T (CEEDE) AT > BRI
mERZ -

LES > Al ATBERFTERT 2 75 E i B A S 1 28 A B
BNFAT - BRMIREE > BERARRRARLAER
WBRERERER B A NBRIEEIEHEE -

0 4= BB B8 R A0 I BB 4 23 A\ S B F- 1T 55 2 Ae AN By
FRsSEERMANMEK - EFZBRT > 46 AR
MUZREBEEERE o Lk 4G tRiT 20 {589 5G BIFE:E
BEBEMAAME BEEERMBRBEES -
EEEERREEAURUEED  BENBIER
AR BER MG B E R RERIR B RARE 1T 107 o

4

o
a

+
=
£ 2019MEDICA BRZEFitk AN ZERBEE A -

1~ ABEF MR BB ER S NEITREIR(E -
2 ~ i ~ 5G MFMrikas AfF R CER M o

36 | szaniEemsn 202003 v0L32

LEATH5 BIAR 38 KUKA #83 ATE T 250
ER > FHHNEEANRARBFMMNMEA > FRE
FEERFN - BB -~ HBIFM (BREXE) 2
EHEMNKBABREER > BRNRKBALOAX
FREIS M=% » KUKA Z LBR Med BUSEAYIEEZ A
EEREEBEIEB IEC 60601-1 122 :3:E o KK
HRBAEEER (F#) ~ O (0MmE ) BH
HASHMNEL I FER ©

2 £ % RHI7E 2017MEDICA M4 » BRI E B
B2 AR (MDR) ELRESM2 ERBE M AR (IVDR) »
LEEHETE 2020 & 5 B 26 HE2EHIT © FiAiEHM
AT —LEBEARNEDENERMEERER
BRiR -~ IBEPER IS - EENSERUKTEA
RRANBERME BT —EREEBERM
BEhE > EXRFIEERGAEER -

EmPRT B CE B85 WRIRTRERE—H
5 8% UDI(Unique Device Identification), 7 78
AERREENRE > MERNSEHHNARBUE
EmMERTE - ARRESHEZ2EMER »
TREBUEMERBIEAIRE o AL EH B &SR
M EmB R XX ~ BRARETL ~ EREEMM
FEEFHELSHEERENER  SEHEME
EEBMES > hEEENHRREBES -

&% BEIATEBRREREGESBEMEm
BEENHOM ; REZTENVEELEREZHHE
PER - BMaENEERE - RERENFME
FEEEATNREERBMEXNERZ RS
FIE > IR A B R S AR 2 IKEM 174 TIHR
B RERTIEREEEE -

BIR B R R & &R B 20204 % 5
o
28 \
© pse A TH2HT 1303 58308
$22/F - .
EE 46 B 6 H
F9E
4 o E ==
*’%z,gf;m 9518~108318 1@!5 12; 5(’5\)
BB L TA2ET Aol

WEFIEREGDHESHAZN - 55 EHFE IS www.tairoa.org.tw
AFELR (02)2393-1413 » E-mail: exam@tairoa.org.tw

EHEE - TAIROA
' HEZASEESHECEERABE

pEERR T
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2019 iReXx

BB AR

2Pt =

X BEEEMARERPO

T ——

1 2019BRO%IHE

BAE PR 28 AR (2019 iRex )

K5 2HABANBIREANEBARE - BF
BB ABRERNE—E > REEARREN &
FRSIREEANIIITEMKIEA > RFFEEA
Ut NERSHEGEFRBY - LAKIBRARE
BB TIEME - IXNESEIRITH
BABEEKHE > EBEEIRMN > VR/AR 185
BRI AGY FEARM > B FERIEZE
RFEARME > BEBRERKIBRIENL
2019 F &t 600 ZE2EEAL > A 3,000
M > BENXEHNSBEABSELEA > 82

@ SANTEBATE

TERBANCEHEBR T ERS[EEF
T emMBESRE > RARYRIRERS
Bt EZREME  ESENRES > UN

38 EEEHLEEHT 202003.V0L32

B > B2 ABFEL 140,000 AL E - IR
XEEHE BQE%EELX&ZIKZKEEEE%HE?‘TW

Aomi Hall B9%7 Robot Sler Zone BB T2 A
RIERN > BEERIEREEFHERHAIRIE -

O EuEASERS
b S BB T = (R4

HNEE /B RENHABOBIER > BRTU
NEDO B & A URN&RM I ANRTI - IRFS
KBATERERE MENBERBHE AR
fif- HthEmBE R A EEENHSBA > 815
1P BFAMHE -

Q@ asEmEen
SHEE R ENRE

2019 F IREX BB Am B ERFE - R
RHM B AR T X% AREENEIMITERNSR
18 - ZiERIE BT AR AR A (BT
B, EIE) mABEAIAFTESHLL “ Al/HSS
ANAREREENEERAMA M “HRARICTE
REVEREREMRE” ERIEREM ©

HEAIESE GRS BRrEMEARER
BAZH > BEEEZBENRAMETNELESHA
ZENEH - REHBERT BREBEAIMNRITRIH
FARMMER > LEZTE Al - XEE - HIR1E

R R AR B— AR AAHEREEHN
RIEZE ©

BAEEESEABEARERESE A EREEE
BB > W HAIM AR T RNEET
& B EEER M BRI ERETBEE
NEXERMUES ARBEARTEEREE
D HEEER -HE -mBE=ZAEE > 558
FTEZREEARSTFESEMERKERSZE
& 7 > £14& HIWIN « ABB ~ FANUC ~ DAIHEN
OMRON ~ Mitutoyo - EHRMZ R ; BAEE
E2REBABTHCHESHEMREIESZE
& B> B ¥& SMC~ NSK ~ CKD ~ DMG MORI »
THK - SHAMNERE; EBRFTEL2REES
MERRTFERESE2ERKS > ©1F EPSON ~
NACHI ~ TOSHIBA ~ YASKAWA ~ MUJIN - S it
RAMEZ RN ARREBERNTEE  SREEH
HRAEERERTRERERERIFEERRE
BEMER > kRBGHERRERBRFERED
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Sweden leads the global
manufacturing and innovation trend

. Business Sweden It B 5B ELZE T AIMNER
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Sweden is the leading
manufacturing productivities
in Europe with its strong
innovation effort

InH 2 BN EE T AR
S SEEE £

The birth of Swedish manufacturing grew out of
the second industrial revolution at the last turn of
the century. Manufacturing giants like Volvo, SKF
and Atlas Copco paved the way for the Swedish
manufacturing miracle that remains strong to
this day. Sweden has a uniquely high amount
of export-focused manufacturing companies
for its sparse population. As of 2018, 13.3% of
Sweden’s GDP is from manufacturing, and about
half of Sweden’s GDP is from exports . The biggest
manufacturing sectors in Sweden are transport
equipment (22.3%), Machinery (14.8%), Metals
(14.6%), Chemistry, Qil, and pharmaceuticals
(11.6%) and wood, paper and pulp manufacturing.

(11.6%)

#1 most

Sweden has one of the highest manufacturing
productivity figures in Europe. One of the
reasons that Sweden has achieved such high
manufacturing productivity is thanks to its
constant innovation efforts. A powerful mix
of R&D clusters, test bed opportunities and
a thriving startup scene makes Sweden a
springboard for taking new ide as, technologies

and products to a global marketplace.

When it comes to inspiring and commercialising
new ideas, there is no better breeding ground for
progress than Sweden — which in 2018 achieved
a No.1 EU ranking for the fourth consecutive year
in the European Innovation Scoreboard, published
by the European Commission. The key reasons
for why Sweden is in the forefront of innovation
within Europe are the intensive R&D investment
both from the government and private sector and
the strong collaborative culture for innovation and
entrepreneurship across industry, academia and

public sector.

sustainable country
in global RobecoSAM ranking
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Sweden's Smart Industry
strategy InBEFE = RIS R
With the Smart Industry initiative, the
Swedish government has taken action to
strengthen the development of the industrial
sector and reinforce Sweden’s position in a
global market. Digital manufacturing is the
smart way to go — and the key to long-term

competitiveness.

As a world IT leader with a highly skilled
workforce, a rich industrial heritage and a
diverse network of sub-suppliers, Sweden is
well placed to lead the historic transformation

to Industry 4.0.

The strategy emphasises the following four

focus areas:

¢ Industry 4.0 — Companies in the Swedish
industrial sector are to be leaders of the digital
transformation and in exploiting the potential of

digitalisation.

¢ Sustainable production — Increased resource
efficiency, environmental considerations and a
more sustainable production are to contribute
to the industrial sector's value creation, job

creation and competitiveness.

¢ Industrial skills boost — The system for
supplying skills is to meet the industrial sector's

needs and promote its long-term development.

e Test bed Sweden — Sweden is to lead research
in areas that contribute to strengthening the
industrial production of goods and services in

Sweden.

Key trends for smart
manufacturing in Sweden

InfESNEED

As one of the most digitalised countries in
the world, the meeting of digital solutions and
manufacturing solutions was a natural match
in Sweden. Swedish industrial machinery
companies like ABB and Atlas Copco are leading
the charge to industry 4.0 in implementing
computers, data and connectivity into every

part of the manufacturing process.
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Connected machinery

M ARG

Digitalisation is resulting in enormous

opportunities to develop a new, smarter and more
sustainable industrial sector. The sweeping changes
that increasingly sophisticated digital technologies
bring with them have given rise to the term the
fourth industrial revolution. Following the steam
engine, electricity and electronics, embedded
and connected systems are now on their way
to revolutionising industry; when things can be
connected to the internet and communicate
with their surroundings and when the boundary

between the real and the virtual is erased.

By rethinking and embracing new technologies
across the value chain, Swedish industrial
companies are adopting smarter practices
to reduce time to market and increase
responsiveness, make considerable cost savings,

cut material waste, simulate concepts and
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accelerate innovation. New technologies also
enable companies to monetise data and develop
new revenue streams, get a 360-degree view of
production lines and customers, set up their own
ecosystems and value networks and pave the way
for innovations such as mass- customisation of

products.

Connected manufacturing a thing of the future
but has already arrived today. Ericsson, one of the
world’s biggest ICT solutions providers, are at the
forefront of providing smart factories with the
connectivity they need. By launching its Industry
Connect 4.0 solution in 2019, Ericsson aims to
offer connectivity for manufacturing solutions
such as collision avoidance for Automated Guided
Vehivilces (AGVs), mobility for Human Machine
interfaces (HMI) instructions for workers and

collaborative robotics for automated operations.

Al application to manufacturing

AIEZSER

Sweden is taking part in the automation and
Al revolution and both the private sector and
public sector are embracing the new future.
Automation is being utilized in the private sector
by manufacturing companies to streamline
production and Sweden’s government is also
investing in Al with the country’s largest ever
industrial research program: The Wallenberg
Al Autonomous Systems and Software Program
(WASP). The program has obtained 3 BSEK (310
million USD) to invest by 2026.

This investment allows for addition 250 research
students and 45 senior research partners. The
two main components of WASP’s strategy are

III

“explainable Al” and mathematical research.

|II

“explainable Al” refers to programs where
researchers ask systems to explain how they
derive their answers, so we better understand
how Al thinks and how we can improve its process.
The second program will be largely quantitative
in which researchers seek to improve our
understanding of the mathematics that support Al.

70 MSEK (7 million USD) will be used to reinforce

computing infrastructure. The chair of the WASP

board Mille Millnert comments

“This is a unique investment, even in an
international perspective. WASP will in this
way obtain the resources needed to create the
knowledge platform that Sweden requires if it is
to continue to hold its position at the forefront

of research and remain competitive.”

Al is in fact already being commercialized in
Sweden. The Swedish startup Peltarion is a Swedish
Al software company that has helped the likes
of Tesla, GE, and Nasa use neural networks in
their research, development and manufacturing
processes. With a mission to make Al platforms
available to everyone, the company has created a
cloud-based platform that allows the user to deploy
deep learning models with the help of graphical
user interface, enabling even less computer-savvy
individuals to succeed with the help of Al. The
technology has been used by doctors to segment
cancer tumors, as well as by farmers to optimise

yield.
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Did you know that Sweden produces more
than one-quarter of the global supply of metal
powder for additive manufacturing? Companies
such as Hogands, Sandvik and Uddeholm provide
metal powders for thousands of 3D printing
applications worldwide. Together with other
Swedish suppliers they account for almost 30% of
global metal powder production. This means that
forward-thinking experts who offer customised AM

materials are never far away.

Wherever you look in Swedish manufacturing
today, people are either talking about the
transformational benefits of “printing” metal
objects layer by layer — such as complex machine
parts — or indeed putting the technique into
practice. Early adopters are already at the frontline

of global progress.

More and more Swedish manufacturers are now
stepping up efforts to leverage additive technologies
in the drive toward digitalisation. This has prompted
the rise of new business models, dramatically
reduced lead times, enabled customised products

and minimised materials waste.
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The industrialisation of additive manufacturing
is speeding ahead and there are at least 30
companies currently engaged in the AM field, the
survey shows. In 2018, the sector attracted public
and private research funding in the range of SEK
100 million.

Sandvik, established in Sweden in 1862, reached
a new milestone in 2013 when it decided to
establish a state-of-the-art innovation lab for
metal additive manufacturing in Sandviken, at the
group’s largest production site in the province of
Gastrikland. Few visitors are granted access here,
but those who do get a glimpse behind the scenes
would be forgiven for thinking they have entered a
top-secret research lab at IBM or NASA.

The company’s investment in additive
manufacturing means, for example, that it
can dramatically cut material waste and make
components that are considerably lighter. More
importantly, it paves the way for complex design
features such as internal cooling channels. This is
expected to unlock a quantum leap in performance
— giving tomorrow’s cutting tools better vibration
control and longer service life than tools built with
conventionally machined parts, to mention a few

benefits.

Sweden ranks among the world’s top eight most
sustainable countries — with a no.1 placement
on analyst firm RobeccoSAM’s list of sustainable
countries for 2017. It is a pioneer in clean technologies
and, more importantly, has advanced mechanisms
for industrial symbiosis which will be instrumental for

implementing circular economy models.

In 2015, Sweden became the world’s first country
to achieve a decoupling of economic growth from
carbon emissions. Indeed, between the years 2008
and 2014 alone, CO2 emissions were cut by 14 per
cent while total GDP increased by 16 per cent in the
same period. The Swedish government is now making
its largest investment ever in environment efforts and
in 2018, Sweden achieved a No. 1 world ranking in the
SDG Index and Dashboards Report.

Sustainability is in the DNA of Swedish
manufacturing companies. Increasingly, Swedish
companies are developing solutions that will reduce

the resource use as well as involving recyclable

materials. As the almost 150-year old industrial giant

Atlas Copco exemplifies, sustainability is not merely
a buzzword among Swedish companies, but a core
focus area. By developing new kinds of vacuum
pumps, Atlas Copco has managed to reduce the
energy requirement of semiconductor manufacturing
by 60%. As vacuum pumps represent up to 20%
of the total energy consumption in semiconductor
manufacturing, this not only sustainable solution,
but also an economically sound one. The Swedish
mantra when it comes to sustainability is that it is not
only good for its own sake, but it also makes perfect

business sense.

Sweden continues to punch above its weight in the
fields on innovation, technology and manufacturing.
It is rare to see such a small nation being home to so
many well-known international companies. In fact,
innovation in Sweden is an imperative for survival as
the harsh climate and sparse population would make
it difficult to compete otherwise. The Swedish quest
for a smarter, more connected, and more sustainable
manufacturing world is well on its way to take the
world by storm. With its interconnected open society,
high human capital and developed industry, Sweden
is the perfect breeding ground for the industry
4.0 revolution that is set to change manufacturing

forever.
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KUKA “robutt” tests car seats

At Ford-Werke in Cologne, a KUKA robot performs fully automated ingress and egress

tests on car seats in a simulation of the human buttocks.

Author : Sebastian Schuster, KUKA

Apple, apricot or pear — the human posterior
comes in a wide range of different forms.
Providing a com-fortable fit and the required
safety for the many different shapes is a major
requirement to be met by car seats. They
are thus among the car parts that are most
intensively tested. At the Ford Development
Center in Cologne-Merkenich, two KUKA robots
perform part of this process. The robots test
the new car seats around 25,000 times and
simulate widely differing load profiles during

ingress and egress.

Henry Ford was a real visionary, being the
first to systematically implement assembly line
production. If he had the opportunity to see
how car seats are tested with modern means
in a Ford plant in Germany today, he would
surely be thrilled. Because when it comes to

their customers’ seat comfort, the American

BEE2EHCEZESTI 2020.03.VOL.32

automaker takes its job really seriously. When
new seats are developed, they are subjected
to several stringent quality tests. “When we sit
down in our car, our seat gives us a feeling of
comfort and quality from the first moment on.
This is the largest point of contact between
humans and their vehicles,” says Ford Test
Engineer Svenja Frohlich. That is why car
seats are among the car parts that are most

intensively tested.

The big challenge is to take a close and
comprehensive look at the seats as well as
the entire process. How do people get into
their cars? Which forces result from this?
How do the size and weight of the driver af-
fect the seat and material? The automotive
manufacturer answers these questions through
its test procedure. Ford simulates the seats

being used with the aid of a KUKA robot of the

KR AGILUS series. Mounted on its robot arm
is the OccuForm dummy, which exerts a load
on the car seat at predefined contact points
while recording the force/travel curves. The
overall system is called KUKA OccuBot and is
controlled with KUKA System Software 8.3 and
the KUKA.OccuBot 3.1 software.

Robot ensures efficiency
using fully automated
quality check

A KUKA robot of type KR 210 R2700 Prime
has been operating at Ford-Werke in Cologne
since 2015. At the beginning of 2018 a second
model was added. The newly established seat
testing laboratory within the development
center enables all tests to be performed at a
single in-house location. This provides a wide
variety of advantages for Ford: first of all, the
automaker acquires know-how by performing
its own tests, and at the same time, costs are
reduced due to faster work processes along
with shorter distances and delivery times.
Second, Ford has much better control over
the seat quality tests and can respond much
quicker to potential challenges. The costs of
operation and maintenance are also much
lower for the KUKA OccuBot system compared
to other test systems since maintenance
work can be reduced significantly. Robots
are exhaustively tested for various areas of
application before they are delivered. That

is why they operate very reliably. This is

not always the case with special-purpose
machines, which explains why these tend to

require more frequent maintenance.

Individual sitting
behavior as basis for
stress test

In order to carry out as comprehensive a
quality test as possible, Ford first analyzes
how people get into and out of cars. For this,
pressure mats are placed on the seats which
record detailed information. “Every person
exerts a different type of load on a car seat,
and we therefore test the sitting behavior of
people of different sizes and statures at Ford,”
says Svenja Frohlich. Ford engineers use the
collected data to develop a representative
motion profile that they then program on the

robot together with the force distribution.

The obtained data images are finally
replicated with the KUKA robot. The engineers
use the resulting information to investigate
how the seat reacts to strain, motion and
pressure. For this purpose, the dummy gets
in and out of the seat 25,000 times. In other
words: during an intensive test phase lasting
approximately three weeks, the KUKA OccuBot
simulates various ingress and egress scenarios.
For this, the robot moves with an attachment
to the seat and presses the dummy, based
on the collected data, into the seat. During

the test, the OccuBot monitors information
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Figure1.1. KUKA OccuBot simulates various ingress and egress scenarios and pressure mats are placed on
the seats which record detailed information.

on the positions of the robot and measuring
equipment every twelve milliseconds with
its FT-NET Omega 160 force/torque sensor.
This way, ten years’ worth of wear and tear
can be simulated and analyzed in a relatively
short space of time. If the seat withstands this
testing and there is no evidence of damage
or changes to the contour, the seat enters

production.

BEREEAEZET) 2020.03.VOL.32

Robots instead of linear
gantries

“A freely programmable ingress and egress
test is only feasible with a robot,” explains
Svenja Frohlich from Ford, “since other testing
options, such as linear gantries or test stands
with rotational axes, have a much more restricted

motion profile.” Also the old test procedure with

pneumatic cylinders, which merely moved up
and down on the seat, did not offer the flexible
capabilities of a robot. Another advantage
for Ford through the new robot solution is
the greater comparability of the data. The
complete solution offered by KUKA with the
OccuBot is also used by many automotive

suppliers. Comparing and standardizing the

data generated in the tests thus becomes

much easier. The results are used in the
development of optimized seats. The test
procedure has already been used for all new
vehicles in the European production facilities.
“We want to ensure that our customers are
satisfied with the quality of our seats for many
years,” explains Ford Test Engineer Svenja

Frohlich.
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IR ERIK o SN o KRBk ER 2 Bk R TR P i %
RAERNRATHUKEE » ERXEARBEREEDK
B o FIA AR EIERRYIRE R PKES > UBEE
RALEAK o

7. BKRFKETRE

BERE

ZRILRFZIBEMA M R ES > T8 > &
LA i M Re b 3 R E R PLCEA R AR 2 #5588
BE > ATREZAEN  BUBZEAE (HMI)
AIRENE  BIT2EENKGIEHEFKERE
%, {HRA PLC B A (HMI) W1[E 8- [E 10 > &~
ERGH B KEBASIELS  BITFKEHEE
¥ BRFKEBAFKAZIRE > WE 11 Fim ©

10. KiZAEIE A BFKRIZBIZERFZ HMI

9. K[SAEIE A B B/KRIEEIEAFIEEE
(PLC B& A/D 184BFCAR )

1 £ wi |
1 i

1. BREEZREARERE
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(A) M E R ESRRRE > USRS
EieHROMNME > BIEHAJiRERERBEH
BEMTHERE » HEATEREZRE S -

(B) M ARRRIE > BN Z I EHMIMERE
RESMNE > R RIRR LD o

I

(O FMABAFAESN » AERRE#OEMTEZ

BE > HEEEAN -

(D) RE&HF > ERFEIEEE OFARIIER - B S
Heh S AR - WRAE LR (A) ~ (Q) & EE
A BBERNERMRBENREET  —KE

2E 3R
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fERFEMRIEH LA TR NSRBI A
WEEmZAE > A REBEERENEEER ©

() ZERBLUERES AT » T UAHBHRER
> LURD SR B PR (R IR (F B M S 2 B o

(F) EMMHBEERNHAE > BH T I 40%
BB o

(G) A BRI E SRR AR - B A EME 2 R

[e]

i

(H) BEBWMERZ R -

() RESERSENREETBIBEK 100 E > Hit
RIEREE TR R ZRBRK R EAK o

() RFEALE > EERAREEEZNE > BI5MH
KHE®HSE -
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RIS IREIRR

iRESRER

X @ FPEE BIERHRASR MM TR R #u%
MEEE SR AS BB HO iR
MEE ASRHIRAR NTRER HRE

HE

NEAEMAN TR LR - IR R B Kl AJ LAKE
MEmLETERE EBHEREEATULEE
MIMEER > FHERHEREETIMEER
AE o AMRERREEEEMN > ARBREHR
BHEREERS  TREARNSEKEMNRAEKE -
REZHREYSBHEAEKETER - 3%
HERER > TEBREREEAEANREDSE
SHREBREATT REVERBHERERE
REFIGRELETERRRDHA2 90.5% A
98.9% > REMWKREBHEREmFIIRELATE
HREEDHN 91.5% £ 99.2% RGBS
HAEmZMERRERATER T UHES
£ £1um 2R ; RESIRB S H R B IREE AL
B 200 RIRREY BB HRE » RAZFI9XR
EAE(EIE A% 12.5nm °

B SR 5]

T EHAEREER

TRAEEY GBS AR ~ ST BN R
REEH ~ RERE « (RERFFH]

BEREEAEZEIT 2020.03.VOL.32

WREERY 1% B2 (Liquid Silicone Rubber, LSR) [1]
EIFRHER  ALAZHEERZ A BAEE
REWKBRBRARRKGEZHNAEBHERZB
2o AL REWBRBRRAEHEEKRAT
2023 FRI AR 128 BEE - REWIRBAESE
ERTHIM -BR -EE -BE TR EH-
IR 1 ~ it SR ~ YR AR ~ 31 UV~ BAB&E
ST REWKREBEBRAR M &
REWIRBECE > BRASRIENEMNES
BEWBBREAEUREWEREAERER > NI
BaGRIRENER Bt » REWSRBEE
XRREEEZ BERSHEEEFER X
B BRER  REZHBIH (automotive
sealing) URBEEMR - REWKREBH S » B
EUUBEE] (hot embossing) 3¢ EA B 75 TR B
£ ABERENREAYFBHEERLEASZH
AERE > URBEWEBHNGAFGRENES
BREUKRTARES ; HERENRMAEERE
BE—EEZWERBESR - NEGERVISBRER
BB A R AT LE B » R AR IR BB AT AR Y i
B RE  REBHRREE  289EE £
BREED WIEBERZRTHEREE - AT UR
{F i b 2R BR B Y oX 15 R B BY &8 S8 A e S8 AT 2 AR BB
BT -

REEXMARED > FREDXMIEFN
DRBREWSB IS EREERRMTME - ®
BEXE P HopmannZE AR ERBREWE
5% (picosecond laser) i¢ T & #f (tool steel) »
HIEBMREWEBHEMREER  TERE
TREMSRBHEMKE ; AN REYERBEUE
£ (platinum) 1 % & 1 & (catalyst) Z & X B
(crosslinking) » —BE4 X% > BN RBEBERM
EITREMT - ELt - 2 (3] SHEREWIRE
FHHRHERNARGERMA A NETHE » 7
RERLRBRALEDR > MEERREAER
7£ 150-200 °CZ [ » 7 RESMINER Btk [ FE - HETD
RFAERE ©

ARG BERAMELEE=ZRITEE®D
B i B i& ¥ 7 (direct digital manufacturing
technology) > AIMRIERERMIEEMR > R
MEEMESERESE (Additive Manufacturing,
AM) [4, 51 &Ml EERHERMEKEZER
RBEREX MAETITERFEERE AHRE
[E 5 iE 5 15 BT DA IR (B 48 &£ 2 R A2 FE I (time
consuming) A 2 BAEL - FIILFEE SIS R it
HICMETRMETREFIEMZEAY TEE— KB
2 o RIREAF AT (Rapid Tooling, RT) [6-30] ]
URARBRERMNVIEM  ERBRERXMA
RETEABNREMER 2 FE BRI LEEL -
ERARREARNAIUREMELEEFREZNE
o ERREREEN > LESHIZHELZ B o
REALUR » REWBBEERNTEZEREIMNE
o BEANERMEBEZREWSBEEREER
BEFHAED > tBARL A BESERNRHAE
REEEREWEBERZEE  URDVESKRZWY
BRBERNE - AL > AIMERANA R
RIS A REWREBER > BMER
—EEEMRERH M o AHETERREEERLII
DUE B 25 BRI B9 75 TR SR AR RS 45 BB 5 HH Al B

BE > TRIEAANSEEMNHREKE > REEHRRK
BSRBHEREETE  HRREERE
BREEWIRE S ERE 2 /174 (feasibility)
MR B EHE R Ed (mold service life) #13a

(effectiveness)

BRAZHATEH

TMEMEAMBEBEREYRE (LR
3003/50, Wacker Elastosil Inc.)~ $8 #k~ &
& & B§ (TE-375, Jasdi Inc.) ~ B B2 % Bl (KE-
1310ST,Shin Etsu Inc.) X K& 8 B2 8 1t &l (CAT-
13108, Shin Etsu Inc.) o A< 3% 8 A3 & /&8 #61 A5 2R
RIERBHWBBREER  TENFERAERS
BRAEFT R EZ RERIER AT UE B RMAKERZ
REBE « MABRESIE 250 CUKAEER
WMt E o AREFEAREEERE ARBURG
Allrounder 370S 700-290 /& &5 15 B 5¢ U B BY
# (injection molding machine) > %1[& 1 FiR ©
TREERY 1B 5E A # (mix and metering system)
(SilcoStar 902B, 2KM Inc.) > SHIE 2 Fi v e &
% I 7k K 1% (air-cooled chiller)(AP-030, SAGE
Inc.) ~ k B2 ZE B (TCO5, Cheng Tay Inc.) ~ B
& 10 mm 550W & £\ #& (cartridge heaters) »
1538 4% (DH 400, Dengyng Inc.) ~ BEREFIT
(HZK-FA210,USA.HZ Inc.) ~ & ¥ Ik & 28 (MRD-
8002L, IDEA System Inc.) M K& B 2= 7+ 8 #% (F-
600, Feiling Inc.) o RAEW BB ZHE S 2 75 [CIE
FE (Shore hardness) A 50 > It # ¥l &2 B & &
% (catalyst) 2 A B8 & X BB 17 (crosslinking
constituent) Z B BI)RE A > A Bl B B 2B
BLEfIZ 1:1 > WE 3 iR o REEWIRBIEAKZ
R EIREEE (servo motor) fEREEEHIERITIE »
UK B AEERE (pressure regulator) » 5%
R AT BEIZ5E - BAMKRER » KHBE
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& 25.4 mm ZERE (hoses) X EFRAR)
(static mixer) o &7 B/ REWISER
Z &8 (bubbles) B » EH AR EFERER
KB UALEBHZASGBEIRATREEITE
HoRRENERBA12R - ATHRRESER
RERR B 2 RENSE » SHHEETT (injection unit) Z
REHRARE kKB Z kK ETTIRIR o

1. =& ARBURG Allrounder 370S
TRERRY IR BB ST Al BY A

2. RASHIIRRBIEAE

BEREEAEZEIT 2020.03.VOL.32
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3. RASHOIS B S th A B (e R 2 MRAGRS AR A8

RELAERARREWSRBHERE Z AT
MRASE > ARAKER—EEE (disc) AKX
B MARFAZELEEES A 29.5mm &
3mm o [E 4 %7&‘5‘5591‘%1333%‘151&@2’???_*%&@
ERZE > HIERIERE (a) EEMEHE
(b) EMRHAZEEHENEE (mold frame) A ; (c) %
AWE  REWBEREAZWRB EIHEETEES
EEfl 2 10 1 1 AARERBEE FHRBRE
BB EREARCEZEE > WEBEE BEGE
HEOBHBEEARTIRMIETRE ; (d) WBIE
B (e)BATBRIE  EBRIAEAR 85% B
WA 15% REEIREGASPI4ERK > £ BEEEE
B 2 Al MEELLF A 100:7; () &
BRIfERIEER ; (9) REREINMT ; (h) REE
BBECEE  HETmzEBEiEERA » %A
RiBBECRE  USIEREMMEE » BB
ERREWMREE: SEBREEEAEEAEE > U
100°CHLIE 1 {B/\EFETTSE —XREE1E » BLL150°C
g 3 ENRFSERBECIARK () R RESH
B Z REER o NIATRIERZEES A18 K
KOMRE > ik (mold plate) 2 RE - BEHS
E9R)%A 200mm * 180mm LU 30mm o JREER
BESHEREREEAZRE - EREESE DA
2 80mm ~ 40mm L& 15mm o

)
(d) (e ®

-
»> B+

4. REEHYISB ST H B B 2 RIFE A RERIZE (a) 12
FEMEHE (b) EMAEHENEER (o) FEVE
(d) WEBHEA (o) FET B (f) =ERARIREE
B (g) REEAMT (h) IREEBEFECREUR
(i) RAEFIIS B ST A B 2 TRIER A

MR BHHRE Z &N B THRBERR
EEMKERER  NAREREFNEETHGRE
HIRMEBBRESFN BT 2 REWIRB ST H K
BRE > GRHABTHZEES 1mm > RERE
E19% 3cm > Bl 5 AEF B THREGERE
ZERE - EB6AEFABETHZEETRE
SEEEMBEHEINE (external) SEEREE ZFE
(depth) 8% » SEEBWIBHE A EB (internal) $E &
RSB ZREER > BIREREEZEE (width)
A - E5NBnra bl c ZHZEEY
4% 4165 pm > FE D HIA A 60 pm ~ 45 ym
£2 18 pm o

5. AR REGERE

Internal External

6. B NPT ZERTEE

HRFEEHEEAGEARHEE BEUS
BB RN EEEN AR T2 REY
BEFEREER AEKEZEBPNER
(intermediary mold) 7 BE IE ) 84 {F H #5 25 45 53
KB ZREWEBHEKEER - B 7 B%
BRXET G2 REWEBHEHRERARES
12 RERIZHE | () EBEIFFEWMBRREYG
(b) MIFHMERME | NAKERBBEIEHEK
RINTEMERZME > () BRIEE—RYBEREA:
FEEMBERFMERIMIA MERZ MG UF
REFE—RWBER > ANARERWBERREIEF
7 # B (intermediary mold) > BB X H|EARE(L
BEStGIA 101> AARERBEEFFRE
BRI EHME LR 2 EE > W EHE
WEEI9EHEEART FUKETRE &
BEARIMISEMERZ MG > (d) REFE—R¥
BER  EIBRZWEBRERENR 24 /N ZERD
AIE4XEML > BEEBBIAI Il TE #ER 2 M4
B UBIRE - RWEBEREA - (o) BERMEEE
BAWRE  ATBRE_RWBEANE R
BEARZEZDE  NARNMRE_RWBER
ZH O MERE—RWRBEAROEREEEZ
BEEIVE HNEEFZXWEBER > (9) X
HEZRWRBER > (h) EREZRWBEARS
WERMEE > () EFEEEE > () RIEEBEEE
REA  AHRER 85% RIIARI 15% KAIR
SREZ EBRIIERIEBEEEN LB THZRE
WIRBSEHREER > EBEEEEEELCEH 2
AE  REELLEFIA100: 7 (k) EBRBIEER
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BECEE  #IEFTRZBEEF KB TH IR
REWBRESEREER  KAEKBBELERE
USIERMMMEE > BRCIEF REMPMEE
BEBEEERE AR > L 100°CHEE 1 @/)
R 1T 5 —REB1E > BLL 150°CHHE 3 B/ 5
BB () & @BElsE A= | AHzER
ZIEEEZ A18 BUARKOEEE » 124k (mold plate)

‘p..:n.. _\l- f

7. EEEHAB T RE GBS A EEARERE () EEIFEMERREM (b) MITH

ZRE-REHSEDHA 200mm ~ 180mm XL
K 30mm ; BEGEF BTG ZREWIRBEH
REEARIETERE BN URREW BB E
PR BT R o RIE AT B BN AT LU 1T R AR
2 4T AR BY it 2 5 2 LT B B IR R AR BL S TR S
MRS HME 2 AT U R EE R HH A

Halm o

X

HARIRMAE (o) RIF

B—RHBIER (d) RHE—RWBIER (o) BEREBIRZIWE (f) RIEF_RWEBRA (g) NHFE R BER
8 (h) ERE - RBEAREHERME () B () RIESEHIEER (k) SBHEEARECEEN

R () B EASE

BEREEAEZET) 2020.03.VOL.32

RIETTHZ REW BB HR B RER A ZE
RERLE - ATERZZ2ME  AAKERHRX
BAERMAREYEBHEREREREE ZRIR
(heat source) > 7~ & 3 2R i 3¢ 2R 7K 1 4 20 -
FERAAEBEHENKERH - KAZXREAR
EERKBEXNABHEKREN > LIEHERURESS
RIWERAEZREAEER © B 8 BREHKRE
SURBEREEEREAEENER - BRAZE
OFMREREREZD > TENRRASEZEZEO
(sprue gate) ZIEARHEE » RIEEZMEMK
BED BREWERBHERESERE | REK
[ (packing time) [31] ~ ¥ R EYRE (injection
speed) [32] ~ fRERE /] (packing pressure) [33]

L_| Data acquisition system

N\ L
—
0 -
] : 5
¥
)

_—

8. RARBY IR B 4T i B B RIFAE AR ELR E I 15H

UK BB E (mold temperature) [34] e &7
TRBERGEH N BITHEE BRI (replication
rate) MR REWSBHENEERZERTE
(transcription rate) » ANFAZTIE R & HEMER 2R
BARRESASTHREAERREYIRBS HK
2 MBI EE (microgroove width) EHEE
#E (microgroove depth) &1E » LUIFI st EE &
REHETRo 1L ATHRBBESTALETH
RERREWSBHHREAEZEREST R
Tz REREREHEEES > AAKERBS
KFSBREREBAEAZREHEEEE > SRNEE
# 400 um X400 pm °

om

Mold platen

Temperature
controller

Temperature Heater
sensor
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AR BT o

REWBBREZEAREAE D MII9EH
REVEBRMZEME B > EREWERE
REZRARMAEDHAITE  KEMRKRRE
WERBRmRABRL > EEBEEEERTIR
Ko Lo REWEBREZEEREREARE
EERNEREVSBRAZEREESEME > BX

EHBRBREZEARTREEBEE  SIERRK
B SRB R M2 BECR UK IE MR BB R
mZREREE ; BRE > EREVSBREZ
RAXELAEBESKR  REVEBRASEELE
WEETEM - B 9 AREYISEBES H B REE
BXREEEEEE MR Z % o &RARER

s REREY BB 5T A B IR R AR B 7 TR BB 4T
25 DBz % > BMEWBBHHABEREERZ R
EREEABREE - WERKRT > REEATER
Fifd 25 DiEZ % - MAZREAEREIREE
EIE BN BT LUEAT RGBSR B 5Y tH Al B o

I
=
S

| #-180°C —4-170°C

-
®
S

—-
Y
=

I -#-160 °C —#-150 °C

—
=
S

—
I
S

3
S

| Stabilization
| >

|

|

|

0 5 10 15 20 25 30 35 40 45
Heating time (min)
9 . RSB S H A B REE AR E R E B R BN EAE
i 2 Bif&

Y
S

Mold surface temperture (C)
- ;
> =]

N
S

o

B 10 5 REWSRBHEREBEZERE -
B 11 BRESSBH LA ENREZ S HAK
ImEREE o AR BMEREZREY
BESHREmAZREKESRE (bubble) MUk
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REWSBHERERZIINELERTE » TEM
FREA RS ER ZREWREBEEEIR (mold
cavity) B Z R O (gate) > LE—RKAEAME
REREOZERREK -

2af ¥ Without packing pressure  With packing pressure

& 11. ,&"H‘EE%%H*%‘Jtﬂﬁﬁiﬁﬂtbﬂﬁlﬂ_"Z%tﬂﬁEinna
A2

AT THRABRREASERE A ESHIMNAT
B2 R% ARG HAERE - REE X
RERLBEE=E2HET » NEEFRZRE
BRFfE o ST EYIRE ~ (REBR O URERRE S5
R TE A 20mm/s ~ 10MPa LA 180° C > NTEARE
ZREBEBSMNAB 10 11128~ 13F)
14 AT 15 % o [B 12 ARERRE MG HAE &
BEEZRARE - HRPAERE > RARBRERE
BERREASTERE R EEMEIMNRTEY > BR
BRESREIGINE 12 705 > SYHRE Rz ESHIMNE
FEEMREBRERE - ILERET  RERBE 127
AREWIRBH R RERIEZSH o

2.8

27 |
26 }
25
24 }
23
22 H
b
21

Weight (g)

20 F
19 f

18 |
1.7 f
16 |

15

9 10 11 12 13 14 15 16
Packing time (s)

12. REFHE RS AR mEE 2 FERE

AT THRERREHRGSHME R EEHINNE
TEUZRG AR HAERE - REE
IURGREEEE=E28EE XEtEFR
EZEERAE FHARRE - REBHUK
REREDRRES 20mm/s ~ 10MPa M K 12
o tBAEIZEREBEDRA 160°C~ 165°C~
170°C~175°C~180°C~185° C L & 190° C~ [H
BAREREHFEREREEZHMEE &
REAREERA  EARRAERERBNIEASEH
REGRZESRIETENE ) EEAREEME
180° C B » ST B Mz EEHIMRTEMKE
RIBE o WERRT » BEARE 180° C ARAEW
BRSHRE RBRIZSH -

155 160 165 170 175 180 185 190 195
Mold temperature ( °C)

13 . RERERSHMEMEEZ FFRE

AT TERSHEEENEAE R ESEINET
BUZR% > AAESEERE ~ (REBHIURR
BEEEF=E2HEE » NE\BFRAZH LR
B BERE - REBNUKREREDBIRES
180° C~ 10MPa LUK 12 # » NEFRRE Z S HHERE
3 5% 10mm/s ~ 20mm/s ~ 30mm/s ~ 40mm/s
50mm/s ARz 60mm/s o [B] 14 2 53 1 iR B S 5%
R MmESZ AR - &RBERRA > RARER
EREEINEASERERZEEHBINETE
M BRERELFRE - ESTHEEEMNE 50
mm/s B > ST 2 EE HSMNR B MR BN
BAEME o WERRKRT > STHEE 50mm/s 2K &
WSR2 RERIZ2E -

2.60

Weight (g)

2.40

0 10 20 30 40 50 60 70
Injection speed (mm/s)

B 14. SHHEE RS R REEZREE

AT THRREEBHESHME R EEHIINE
FTEEM G RAARBERRE « STHEE X
RGBEEE=ENHAE2HETE » & E
FRIZREES - HERE ~ THREURRE
BER D BIERE % 180° C~ 20mm/s A Bz 12 ) »
NEARBZREE S5 % 6MPa -~ 8MPa »
10MPa ~ 12MPa ~ 14MPa L & 16MPa ° 15
ARBEBHHEFERERESE ZHERE - 45 RA
R RARBEBAEEBBNIEFA S H R
ARzESBETEY EREBAEME
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14MPa B > YRR Mz EE M MR TR IERE
RIRE o ILERTT - (REE % 14MPa R K
EHBBHEREZ RERIESH -

202.50
A
%ﬂ .
20245
= i

2.40

2.35

4 6 8 10 12 14 16 18

Packing pressure (MPa)
15. (REBEHHESHHE REE 2 BFRE

B AR HRERKA295mm s EEA
3mm Z[E# - REWBBHEHRESRERNZZH
A EREIRES 50mm/s ~ (REEHZA 14MPa ~
RESRE % 180° C AR RERFFE %4 12 #) o Ub4E
RERT EEEIEREERERRREYSESH
FREEER{T > BEEREHHMERE (cycle)12 R
MER > REAREZEOMEBEERE > AltE
BRIBREREAZ HAZSHAKRES » TENFRE
ATBEBERERAENRSAESTE - B 16 A&
AREEDMRIELRTE Z RGBT H IR
HEEEESHAE M o It - IRA S BHIEIRIE
RAZ MR RARRATER - REBREIAETIRE
MBI REBENERERZ M (copper powder)
[35] ~ &1E$R#%2 (alumina powder) B [36] E1C8E
(zirconia powder) #3K [37] » UXE & BB IR
FIEE 7 AEG M EIRA HMIEE o
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16. REREE D MEEEREZ RGBS HAE
REERRESHAR R

AT THRREEESABTHERZBNE » K
MEEASHBEMRRENBEBEFT LB THE
AvWEREERRESZE  UFEHRNE-
17 ZREWEEFEREREESERE o &
1 ZRASI SRS AR BV IR R IR R BTSSR > 15T 4E
BNEBTHERERNSa b HEZHZFENS
60um ~ 45um £ 18um > BEYA 416.5um » Fi
MR EEREH AR THEARERE a b Bl c
S ZEEDRAS56.3um ~ 39.7um £ 16.1um
UBREEDR A 414pm ~ 412um £ 410um o
ERFERE REWEBEHAEREER
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