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Beckhoff supports the leading press
equipment manufacturer,
SEYI to achieve smart machinery

Reach high-performance pressing production line for
electric vehicles

@ Beckhoff &7 EH{L BIRAR

BBERBAS2RPREFERENTREEE - 124t 25 WX 2400 A HRER &
HA 1% 3 1% 4 E A 18 5 Beckhoff— fZig H B){L @RS % - $R A PC-based EHI M #E S
EtherCAT t{ERMEWE - BB WM - ZRRT 0] B3 5 7 AR AR FE A 7 38 5 5
EHRERRETNEMABER  RHEREZ URRRENEERERF S TAERST
SEWE-

SEYl is a leading global manufacturer of middle to large tonnage mechanical and servo
presses. To reach smart manufacturing, SEYI integrated Beckhoff Automation Solution
into its machinery with PC-based controller and EtherCAT to improve operating efficiency.
Beckhoff Automation Solution helps SEYI offer a safer, faster, and more reliable produc-
tion procedures for clients from traditional and electric vehicle manufacturers, and signifi-
cantly improves productivity.

BEEABM AT

HREBE RN ESMBEREENERER
REESHKAERERA] > I BEZRE
HETREAMERER - BERRNTRERE
B BB TEBRTFZTRE - tGER
Beckhoff Rt » B EEFTEE P RS A K i &
& BB SHBEMLEREERTE

SEYI not only provides products for major
automobile plants and electronics industry, but
also enters aerospace and medical industry.
SEYI products have been sold to more than
50 countries worldwide. In the competitive
market, SEYI faces different challenges. Use
of Beckhoff system helps SEYI create the
cutting-edge products required by clients and

gain a stable foothold in the global market.

S AR REBAEEERIEERR
FIPIEMRF A BRI 28 - BR40I2RER - anfa
HEBERER B EREES) - RIRFIZREIRER « ##
EARRGRER  HERRE —ERHEAEE
RIRHEH ZIFT AR o HFIBRIREtha R
SR R EMER BB E - M RIERER
FIER - WEREEMRELRERE - 2—K
PREL, -

K.C. Hsu, Senior Manager of Servo Tech-
nology Dept. at SEYI: “We value the new tech-
nology and development. For example, How
to interoperate and connect with surrounding
equipment, and simultaneously control servo
press, material entry and finish product pro-
cedures, while the production line has only
one control system to control everything at
the same time. We have to connect with other

equipment, control the amount of information

A ERAHAREA Beckhof‘f 2R BB RARATEERESS &F
BEEMIIBHEE RS

K.C. Hsu, Senior Manager of Servo Technology
Development at SEY| with its servo presses.

of other equipment, and make the correct de-

cision, which is a big challenge.”
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#XF Beckhoff 15 INASIEER - ERERIRILINIRELE -

The Beckhoff 15-inch touch panel is used to easily control the servo press.

WIRME - EREEER  IRMBREXEED
THERSIE S ERIRS K - TELERBIZT » 1
ZLITERE  RHRBFLRERAE EERH
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Besides, with more improvement of
technology, automakers have higher
and more different requirement for servo
presses. Servo presses must operate
quickly and meet safety standard. For
example, in the emergency situation,
the machine must be able to shut down
immediately to avoid accidents. Since
productivity is the core value of the
manufacturing, how to improve efficiency

and reduce cost is important to clients.

BEAE LA

Therefore, the machine must be able
to operate quickly, and when there is
abnormal condition, the fewer times of
operating buttons are the key to simplify
steps and increase efficiency. Under
these challenges, SEYI aims to develop
equipment that is safe, fast to operate,

efficient, and easy to manage production.

gHitt— 2 - EH B RSB I FT 2 BRI 2R
SR - BEARERFE@mEARCHE - W BEENEE
FARE - tbgh - BEMECAIZREER S MEREER R
BRIER - ARSI B RS  REE
BN EALUER - BREXEBRIER - 5TEE
R TIEBHEE AT KR
AR ZE A Beckhoff BEIEARRTFE -

/& Beckhoff R EEETZ LB H
BRYBEASCENE - HF 2 K09 HIER
B - B REE R EE L FEEHH R R 358 7] L
F3 » Beckhoff I ELfig Al St B S 1 RE s o

The limitation of the old system SEYI
faced includes slow transmission, unable
to record and capacity issue. When using
additional sensors or hardware devices
for data collection, it is difficult to integrate
additional devices into the existing
controller. Besides integration issue, finding
a suitable interface to use is another
challenge faced by engineers; therefore,
the data need to be converted multiple
times. K.C. Hsu said: “After evaluation, we
decided to adopt the Beckhoff Automation
Solution in our next generation system,
because Beckhoff's corresponding
modules can directly support most common
communication protocol and interface which
are used by most machines. In addition
to this, Beckhoff system is reliable and

provides high performance.”

Beckhoff RYBAMIEEA TR /B S

EHRERF KRG E

Beckhoff provides openness
and flexibility as top choice

for global clients

FFZ EEMERRE ERIRS EEAMEAIRME
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Many automation manufacturers are
limited to the closed system. SEY/I’s clients
come from Europe, the United States and
Japan, and they need a universal system
with diverse and complete functions.
Moreover, the system must be intelligent,
standard and in line with global trend. K.C.
Hsu said: “Beckhoff offers an open and
flexible system which is fully in line with our
expectations. This is the key factor that we
decided to use Beckhoff, and we believed
that Beckhoff offers most functions we need

in the production.”

EEMIEREREEELERNTEES
T EHF/ WA EE M o Beckhoff PC-based
mEHRmEES e s SXEFEE - BEH
BE - AIAHRRBERAOE - EEHRE—F KA
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Metal machining equipment needs great
flexibility since the product portfolio will
continue to expand. Beckhoff PC-based
control technology is high-performance
and high-speed, and it offers flexibility and
ready-to-upgrade solution, which helps
to increase competitive advantage in

metalworking industry.
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Beckhoff Embedded PC can integrate Safety and 1/0
interface, and offer modular extension options.

PC-based R A EREE MW
R ST
PC-based solution for smart
machinery
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Beckhoff offers an integrated solution
for SEYI, the leading global manufacturer
of servo presses, to meet the need of
automakers without changing the hardware,
and also to arrange different servo presses
by themselves based on production need.
This solution integrated the motion control,
tonnage control, safety module and HMI
into Embedded PCs which were equipped
with EtherCAT, I/O system and automation
software — TwinCAT; therefore, SEYI
significantly increases efficiency and agility
in the machinery production. The use of
Beckhoff offers SEYI stronger competitive
advantage, because the PC-based control
technology has higher ability of processor
which can process the most complicated
control operations effortlessly. Thus, there is
no need for those complicated, expensive,

and inflexible controllers and PLCs.
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According to K.C. Hsu:“ The use of PC-

based system is very similar to the use
of computers. When dealing with data
management and response, the speed are
about ten times higher than PLC-based
system. PC-based system is very useful
for us to process high-speed files. In the
past, we had to purchase special circuits
boards and modules to process data in high
frequency, because PLC-based system
could not process it. But now, everything
is fully integrated into PC-based system.
We also use independent modules to
shoulder the burden of the system, such
as Beckhoff module 1 and module 2 for
different functions. Thus, we do not need
to worry about interfaces are not enough to
use. With sufficient hardware and software,
we can customize products that meet

requirements from clients.”
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Wen Shang-Rong, the engineer of
Technology Development at SEYI said:*“
Regarding the interface, the programming
languages in Beckhoff PC-based system is
similar with PLC system, so we can avoid
conversion problem. Moreover, the use of
Beckhoff system helps us eliminate the
engineering effort required for maintaining

multiple programming languages.”
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EtherCAT THGETHEMIBHEDHE - SHE2

EtherCAT can minimize the update and response time
by at least ten times.

EtherCAT B S 148eidS&E
B mERMEER®E:
High-speed EtherCAT for all
requirements
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Beckhoff provides a single interface with complete functions to optimize metal stamping technology in the

automotive industry.

SEYI has many customers from different
countries, and need to meet all different
needs with a single system. They require an
open and flexible PC-based control system
with an EtherCAT technology. EtherCAT is a
real-time Ethernet solution, compared with
traditional fieldbus technology, EtherCAT
can minimize the update and response time
by at least ten times. In the PC controller,
we provide the standard Ethernet port and
no need additional dedicated cards. For
example, PROFIBUS and CANopen, the
traditional fieldbus system, can be easily
integrated into the EtherCAT 1/O system
through a gateway. EtherCAT is simple and
reliable connection technology reduces

wiring work and cost.
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The EtherCAT system delivers the fastest
real-time data processing. Regarding
network topology, EtherCAT can support
almost all topologies and any combinations
thereof are possible with a nearly unlimited
number of nodes. The Technical Committee
of the EtherCAT Technology Group
(ETG) is the world's largest fieldbus user

organization. With over 6,000 member
companies from 67 countries, the ETG can

provide complete EtherCAT Technology.

Beckhoff Bl /S EE & B HE—
Bzh

Beckhoff optimizes metal
stamping in automotive
industry
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“Beckhoff can provide all the functions
we need, whether in hardware or software,
so that we have confidence to face new
challenges given by our customers.
Moreover, Beckhoff provides a single
interface and complete functions, which
helps us to quickly meet customers’
requirements in this dynamic market.”

said K.C. Hsu.
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Benefits:

» Open system, combining various control systems into one system

» Universal, support common communication protocols and interfaces

» Safety and consistency

* Increase productivity and flexibility

» Faster speed of data management and respond

 High reliability and high performance

August 2021 | Journal of Automation Intelligence and Robotics

65



' AEZIKE) Industry Trend

HV+ fg e HV+
== == & —— }
SEEEMEER
E #4#8 n T
| % e
SRR e
> wosssl . oy '
so0v | RN :
e | i |
800V
9 Texas Instruments Taylor Vogt & ith &12 3 FE F TA2EM : - : :
[ ] [ ] |
| A |
C sts |
BEEBHENBREN RSB ERAURS BFSRARSNH N E B EAHEE - o o Il o700
|
Hp—HS ABENESANS LSRRG  AUNREREDE TN BT LEL L ——
[SERr-
rOktE - BEENERSETLET  TEEOHLHRTREFE 0T CE T EREE I — e
iFEHREES - AKREIFTEHEER BMS BEAAFENER  FRNEBRERENE AN\ D 8 [ ]
EJEHQH-I-
1. 538438 BMS &5
BN HHR BB ERG 400V Z 800V BEIE 3 R HHA B MR
n%)l. ©
EEREAREERY 0 ASESHERIERE] AT FIS 2 BRI T EEEAARENE IR IRRF R AT M E—H EETTHE - BIFH7
800VEZEHS  #LULTEXREENHZATA (B 1) —EasFEHETEHtn 7268 Bh o 15 i {E & 5 EB H5{F BB BQ796xx R 5| Es iz A EEEER R EHEIESENE—AE AR
& o At - REEEAAEE R 100 FELU LAY BB 58 R 15 4 PR B S HE B R B Y P B8 2o BRNBEHRAAEAFAS HIEHR M fREt A - UEREEHMATENELIRIE
EHTFE - ELEBRTLRERTETEL 7 o e I8 G eSS 5 TS0 BRSNS ST NERE - BISE  PHESETER DRSBTS EEHTE
G - BARE  ERLAENALETE EnErRsE BRI o RS 75A8IER CC2642R-Q1 MSMINHIRASE  (EMI) MBRABE T (EMC) IRH - BISRERTS
AbE2ER o F RAVERET R 2 A RN Eitbil BL PSR IS AEE RS ) A BRI AR TR S - EFEAERNTEESE BRI RRERBRIF
R BaEBEIIAENRIEZ IR (PCB) &z E=EES e T [ U 25588 (UART) BB 1 T ith BES 1L 33 FH 5|
e e s e R Z*ﬂ-ﬁﬂ Fﬁﬁ%‘i RES wH 2R EERANEEEMETEEE o
o EHB ISR A o HEE BB B B VL) BA e
g/8mH ° A B 70 FR 3 = AEE =0
AL EREH A DS WEARSEE (W PrHIBABQ79600-01 BAMEEBEE - B MEXE 1 B3 AEHLHCMUFET
IS BMS A EEBMIS LS Daisy R RREEHESE ) MR I T 1Hﬁukﬂ%?¢§mz%§§ﬁ¥ﬁ | BB CMU BEEAMY
srep s (SHEATRENBHENRIR ) - s B L 57
Chain) i1z E LEEI1R3S » REWMZEEHETT 7T (CMU) R E L& M E E BQ796xx BRES L B FEA A NASE M B T BB E

BAAEVIS RV BB - BAR BMS BRRT EEAMAR = BEIERERTAMNNE - EE CMU ZERZHESE IEEE#;E o [B 2 FrRBIME CMU At B AR E
:MS ﬁe’é;HTE’J%ET‘ﬁ" #48 BMS 2R T5 I H#RR MR BMS = EE = MERRERENS F1EU$D1Rﬁ1EHL:$;;EﬁﬁE; (fF:

/: \ === I’ / /EmITATER IISE BWI=1 = IZHY 5Zl ] °
EEREGENNE > MIFEEEE - E1 A EEPEEN S EAESHEEEREERT MREHEE L E - WA EEFEARLEE 8

66 AIRG BEABy LA August 2021 | Journal of Automation Intelligence and Robotics 67



' AEZIKE) Industry Trend

12V &t

B, [ ees —| Wit st | —

|

|

I

I

I

I

VIO BAT I
NFAULT :
UART |
spl  BQ79600-Q1 |
|

I

I

I

INH
COML COMH

TR IR
T

L

EA © EARRUE SRR AREETHAE

2. B3 BMS &ifj

EmREM
\l/ BEET

\l/ BEET

CC2642-Q1

BQ796xx-Q1 8 BQ796xx-Q1

CC2642-Q1

BQ796xx-Q1 8 BQ796xx-Q1

3. #&4% BMS #if5l

MIERRA S ENREEE BB ABIGER
ERREEBMU L{ERAA CC2642R-Q1 £ E
IR EIRERRA S EPRERR -

DNAZRSMAOER fif I BE LLIRARIE NN 18 4 B A
o B AEEBRIBHAANEE » LIRTE
ERENENE—ANE SRR AR
ERBATBENEK - & 1 Bl HREER
BHEERRIENE—SEE -

| T1 (95 15 5418 BMS BT

RAERES T HE R MTERRRTIE=RAVEE
EEREFRRANECAEZD EANLE
ToiE - FitsBAFMERARN T mSEE

68 AIRE FrrBh LA

KSR (TX) FNIZULES (RX) @ EELITASR AR ER (A
EISBANFBEE - B4 TX M RX THEER] EBhE
KB BB ERAET BB WTEE
B = EEAER - BB EHMEAT - BQ796xx
B RX FRIZFEBIEL RS-485 » BIIAT
ERETHEE - RIS EIRE PR RIS
SIEEMNSHEER - SEMITTAELL 2 MHz 8938
REITEE (BARE 250 B EEES 500 &
) - alE 4 Fi7R - BER T Z BRIREREEUR
5% UART AE R (EFEME T /A 1 Mbps)
BfTAERFE RIS 2 AER) -

BRMTERZEEANNERNIRE - TR
ETHYS B EMC/EMI FR & R &l R #E 558 E ©

18 BMS

LS BMS

=8 © ERAAISEHRSE

- EIRENREENERE
- R - BRERRA
SRETEIEM AL | - TR

- WS ERRAIA SR

- BEENERNRERSAENEREZALE | - ERRGAATEREERSAE

L RARENRESNERE

- HEEEtR/)\  AIRMERETEM R A E AR ER
T
: Eﬁlsn E%

il M) T ERE - A HER| S EBZ HAVILE - AIMAEZRIRS RANTHEE
- MDERIEINEERICIE 1R
- MRIEESE 0 MAIEEREIRE  TEE - WEHHESR
e FEE R EHERZMIBER - AT AR ARE L RS ESSRIRIE NIRRT
- BB EERANEEESE £2(%:1
- [BER
zE - REREWHFAXREUEEN - AJREEESETTE BERREMENRE
= 1. BIfHEE BMS EERAR
RSERI Ceypa CayYpA RSsERI
ES S8 Ss ES
490 22nF 22nF 490
COMLP { f—————— o } COMLP
| Coyonss |ESD@R) | semimE | | EEE | Espam) | Cowscs |
220 pF N * 220 pF
R'{EEEA): J; < » L) | XX><XX | L) < » RTERM
] RSERI 'I'< >_|l ; l l g IL< 5‘! RSsERI Tka
R 470 pH . ! 470 pH £s
COMLN S A } B COMLN
o o 142 PR AR SSBVIPA o T
l 220 pF S F 52 nF 220 pF
5. BiRbmatE g &)
53E8.375pusfI Tl =3E8.375psf Tl

T ]

—|_A

T A BE— .

A
v

1MbpsH%10.3us
250KbpshF40.6us (B A @ BREERS)

—RREIFEAITTAERIZEE © FHUARTERZRERE

4. BQ796xx fiuTTHEREAREAT

S5 RIEAERRMIEREAEES - BAIKETE
{EE B 1E28 PCB ZMEL - —EHERS
RN 64 ERE  IXEREBRINEAE
ApAEAE o

BT RERREHERESEN— MRS
MR IMFEAIER » TI B33 H S FI £ BMS
#HE » R 2.4GHz $8 R &) Bluetooth® Low
Energy i o % 2 5 H TI #&4F BMS ## EAY

IheE - BIEZIERERRETSE 32 [HEE
RERMEIRECE « RS BEENEEERIERE
WHIEES) - MAERINEREFRBE -

MIEMERN T REEEN  REERRE
e FIsRASEN s —EE BRI IRAR R 12s - KR
AT EE - TERERNPBREEY 5@
MAEHAEE A Bl AR BRI R ETT R @A
MIER AT ERRMHENSEREMEEE

August 2021 | Journal of Automation Intelligence and Robotics

69



' AEZIKE) Industry Trend

Bt A B AR TR o REFBRERRE (IEE) | B E1002% (Z&%)
Wi ER AR E B E400f T4
— EIRAEE 99.9999%
| PEST PE
AIE T BEoEmRRENL L
LZEAE S BREAEALENEHES SHEZE B
BEHETESRENBNRBE - TaeEm e ASILD/ ASIL-C AR
) e : e TEW <1 mA (F)
MTFEBE LR E TR S RER <1 mA (F19)
5t >
TREMRMBELE - BATIG1-Q1 RINES | e s

70 AIR*

BT - FLASILURE « B2 AAIEH

AT AR GBI RAEKIRHTE
THE B e AR IETRTE 5 2. TI (4R BMS R E1E

4E o
 ESHRELERSES BMS REVERASE %
BQ7961x-Q1
EE AR

BARTEMERR (TI)

BNEER (RETETRAAENRE | TXN) BUEHFREUAZIRFERAR » &
NHeERET ~ 846& © AR LURHEMELEMARXFBRER » ATE - "RE - EAE
¥ BB EERMFHIZRT - ITERRFHIHRERMAMES - Bt - 3
FILFERRMAER » MAONAIEEE Bl « BrlSEkEARARMRNE
mAAERTIE  EFEREMERMEEANREXNETFERP - HEIFEIBRIMFHE
B E—fE  BERMETERBIERAN—ET - ESEH1E - SEEEIE Tl.com o

=E PN =z
iE#& A : Shanice Liu/ lvy Chang Chien B8 A : Victor Lo/ Anna Weng
BEE  +886-2-2722-5369 1% 113 / 124 EBEE | +886-2-2175-2576 / +886-2-2175-2516

EFEH : sliu@golin.com / ichangchien@golin.com EFEH : victor-lo@ti.com / anna-weng@ti.com

BEEABM AT

SRR YN YN

K fE & BEREEH T EREBARMANT K - R EHEEZ B RESRIA
EERE - SHEHRRE BB - BRMUEINREARS  RSAZREBEtIRE
FEREERI BB BB - BARELEE » ZIHEFOHBARHZEREELRE
BEERAT  BHESETERERTHL  RUEIRER  ERTHLREEH
W R ABMARREREEEAT -

EAMRE

® BENLTAZEMERRL ~ MR AA S -
©® FEL /A I BB E A RIS RERM - ERRR RS BEEHEEHRE -

5 &l 8 Bl

I

O SSHAMIFSAIERAZ—12 /)\BF (
@ RIIPEAAERL—36 /)\BF (

) DL E SIS o ® FEULAEBI -
) DL E SR o ® B/ ANFHEANBRFS o

IV TN

TRHAI &=

® ZERMEN  RBRAEEZATHFN -

©® IEEIP AT EEN - MEREBREE  BEATRIES
® ZTHULAZEEN > FEREMSE  RECEASIREE -
©® EIHNFEEFIARTS - (BEBRA A BRI

HA&ESE - 04-23581866 # 431 51 BB/I\iH ~ #52 S1//\4H



' AEZIKE) Industry Trend

il et
W

€) IFnELHEERERRRN RHRHRE

MENEBERE AT (Tesla) A8 © ReJAeERRK S HEH EK7E 25,000 =TI
THEEE @ Mt > BEFHAUBLESEINEERABRE - BalfFiiiuAm —RR
BEA E—HERENEELRT  XERELENRFEERALRF - ASRER[SENHR
R EMEBHRESHELEETENENB T ERBEANTE -

— ~ FeeRERFREG R RAY

FE T ERER

EABEXBKSE - MM EI =K
T B RIBERIEERERRE - AR
fii ~ FAEEATRBER - X FIEMEERR
BRAHFFHAVGLEE - B 1 FT’R /A Bloomberg
New Energy Finance F9T&R] - BENFEHEIE
IREH) 5% BIMGLLIR A E 2040 F/Y 46% ©

HRER BRSNS 2R FE T ERRaER
BB TARATERR S +fEFEJE’JﬁSZE%“
FAfE - HRAEEENTEHEEREA RSN
BIIEE  EEMAEBENEHE  GEFEKR
MmN ENEE  ETEE FEBREX
BEEBMIE -F 5 AUSRINBITERK
BAEAREREPNENACREEEBE 15
B A HT RN BT RAZ T 5| EAVEME -

AEEEEBNRESATEMSAEHR
W—IHEZE  AEEXCERMSANEREE
BN . FBRBSE R ME S AR
T ADERFBHREMRE R RBEME
ERFERESAREAT - 2. REE] : BRIR

72 AIRY ST

T ATLHER AR RIREERIRRE - 3. HEEIR
B AESR EAEFERIRIENTFM
B WRAERRERE - 4. HREHE B A
el BAFERREANTIFAORME I
RAEMRRERE - 5. REME : BT AZE
ME - IRENITHEE  LRAERREE -
6. EHEEHIYC : BT AREIME - BB I(E
BE URAERREEE - 7. EB|ABRE T
RS RO - D A TRRFAILER -

TSR ER S ENEERERF

FBRAENEERERER

—WP RS ENRAREEERES - E58
REMSZSHNECHITEESIA (EHFE)
EIT - ANERBHBIERETEREEEM
mAVRER T(F - REAEME LRI AR
BURER - LUFHSRRAALLER -

REAEMMBINERE hehE - B
B - SRR - BERRIREEE
HEEER BERERZFLEETLFH > 90% )
FEREERENBEL  TERSIANEE
BB E - MRAMNEIBRE  THRE

(B W)
14,000

HERSE wEEHE =ARSIZEHE

12,000

10,000
8,000
6,000
4,000
2,000

2015 2016 2017 2018 2019 2020 2021f 2022f 2023f 2024f 2025f 2026f 2027f 2028f 2029f 2030f 2031f 2032f 2033f 2034f 2035f 2036f 2037f 2038f 2039f 2040f

HRIRR IFR; THRRREEFHEREAT (2019/10)

& 1. s A EEAMS EENERERE(L

BERRE  REARREKIREIMAARE -
AEEMBELEEHE)  BMUANAE -

AEREPNE—BREMENE 2428
Y #8 & (0.65mm~3mm [E E - € #E 8
) ETEF BB 51ZE A B
BREB R ERE  EEABRLEMER
B ERES R EETT 3-7 ULAYEAE BRI - Hep
EEEMEENELRITTRMNPEER N
&R iRaL i (e RE RS
BHAHERFEAVIRRIZR (8 ) - TPEBIZE - RR1E
B ETHRES  RRmExERES

A EE B PRI EF A E st 3D T
AIZAR - Rt BT BERERBEREF
B db R A T a8 T =M 2R AOME -
KB —ERFPRHREF A AAREBAE
[ B F BRI A A ZEREVE S BIRETT
—H—RIECHERET - A REETT IR S RV IE -
B ARSI AETEEPRUBEERL - E5x
B T B9 $ & 5 & BI 1 AR 5k 75 Bl B A8
BETIRGE - ERBXEERERIOKIEET
HREAENE ©

EHEREMUMRSHBRTRE  ETR
MREHRBEEE 1752 - i hEBXE

R TEMSR A GETHREBMNIIE &8
AIRMESERTHEEA 150kg L EREF
RevtEas N 1T IR E AR (KRIREE
BHTR - #hEBVERE AEB I BKER
BIRR  AAMIER - BIREMRETRES - X
B RBiE) ME3HNAE -  EREHN—ER
BREFETE MR LIE 4 B9 EERE
EERENEEREFEEERAATET
RERVICMEER - W AR BAEEEITR
/R ISER © R AR EREZBHR
BIX¥RREEE -

AEEBENERNEEESEBELAE
X-B% REERERTEERAZAERA
BRI A GETTHERERIAVREIER (B 5 &
B) BERMSASAEBRH TS
WERARERFEPEETZH (B S5HE )
BREHYAREREET XM XAERE
# - RRLEXSIEBEREREBEIREELE

ZHE : #9  REELRE i%ﬁﬂ‘]ﬁ&é‘ﬁ*ﬂ o Al - FXEHKEY
FEEEE  BARBER - ERFREMENPER o

2. RENHEME B PERER

August 2021 | Journal of Automation Intelligence and Robotics 73



' AEZIKE) Industry Trend

FHE - #R5EE  BESERAKMTE  LH - EERE -
ETERNETHEABNRAE  UFEE  ALETREAME

L

SRSEREEEA LE - EREH - TH : BERSH -
LB INE R B RAYF

W lR mETIRR - TE : CO218#%  EE - THE : Hfgpkm -

(HFER ) - BEFBERKETELRNE
T BETERIMREEIEE -

3. FRERVEARER CO2 17

FPEITIER - RIESH AIEFER A HEREE
ITREEMMNBREE (B 6AE) EE—18
BERTERINBESERAENTEKSS
A BETRERENEZREBEREIE - RE(E
FAABREGIR B i e 53R B AN ( RTEIRRE
taEy ) EREZIEBRNEE (B 6AE)-

DLERISGERRF B TEMSBI AN+ FRK
EAEEEPREANEIERSLN - —RERE
WABERETR %A Ri8@ 1,500 &894
A MEIPERE R - BRI ERE - &
XEMER TS - F TR - &1
fRUAROTE (LA i ~ (RS IRIERVEREE « BCA & &
ELFHENREE - RAEFRANERR
it~ SELRMRAREERRRES - 2Bl
BN ERERLTHAVIRE - REBRERR
BEEEANERTHEEE -

MR EERBNRECERMSRNETTE
BLMEE  BERRBEETENSELEER
FoERAEIFRZSHRM IAETEER
EBRYRECT(F - —ERREZHPR TIEMBEF
BEAXRTHZIN » REEH 20,000 EZHLFE
LRRIREAR - BRWAERBRSEFTT
o BT BIZRHKERED M EEREEZ

74 AIR% BEABMLAERNT

4. REREAIMICEE R TR

5. RERIEZREKR R

B EREERAANETRBMATEERZ
o HRNELEH  ERERBTOEM B
M EHUEEBRET AL RNUE @ FH
W AETHRHERS - FTUERAATETT
HEPE—ENTK - BERFTIRHELIARFEH
BEMEEREBI A BT M RERE A -

N 7 AR AAEREEHEE - B FEH
B RS i E) - T AGERIREME D12
Feffy - EHLEEREL B RBREE  TTA
B A R AR A B AP 1T R 2 [ E AR
MEEMFE - B7ABEEBTMHRE - B
HESKERMBEITAFESE - UIHERE
teERIBE 0 TAES BRI TIFARSTRE
TRV R A THFIEE -

AEEARAEAMEE MBI EMS AR
ERIZE) - (ERIREENEBIEGEIRM - £51E
ERELURAREREHEE T T AMBER THEA
BR8P - EITRRE EERMFRHMIFE - B 8
BERAESIZENMBRELE - EEREMHHE
Zerh o KRR AR S 5 ERAE) HE - BB
TAGRETRERBHEE(FE -

AEMERER—H—HEBRRERE

L BESEXRHEAMUSAEEKRE
Bk - B—RERBR R BB BT HRTER - EL
THSZFEERNEBRA  BEITH - Lt
AEXRLBEAEINMER LG IHEE
B~ 12BN T HERRS -

= -FHNEHELEEIZE

FRA

Hei45HErHI (Tesla) A% 7 B4 EBFEH
RER D& © O 52 Model Y AU E & #8 {4 62
Model 3 fURTREZ @ —HZ G XA BENML
B P ER M A RS i A 0 B R R A B BN 3 IS
FR¥ A L BRARE - JPERAE T RRER R AL &
KNRIEAREMRER PRBADL - AP
i FH T EMMNHEF S5 (Fremont) T
B Model Y REREREZE(EE > ©FAKRBEE
AFFE BRI TS IDRA RIE BUEEEHE (IDRA
GIGA PRESS) ; E#f#%H 6000 MaLL EAYEES] >
EFHTHIAS Model Y 2 EBERAZELRE—
B KRR o

E4 & Model 3 B @ $SHIAE HRER B
FAT#8i@ 70 EZ# > Model 3 BEHEREARZ
iR 70 EZHIREMmA - BABERREE
—OREIEEBEGCEZ M4 0 M Model Y #3
REERBE—SHRER KAABILES
MR @ 4SETRE A LR EEEFE » (38 GIGA
PRESS ' RI T EAMERRSCEEREEE
o BTN R - BESEZMHHE 70 ZE™B1L
M3fE BE—SHIMKARZEAZTHER
e BETERE T —ERE L NEREL -
TARERTHEENER > WrAlREMRBRT E
WMESHHEE  FIRNNESHERERRE -

RBRITRNNENRER  KRFERMS
bR —ESEH  ARDEHHEREERE
8 HERRRERE  HtNEERFLEH

FE © EREREHEREE - THE : B=RE
REFIEAEEE ©

6. FREIMRE MR M1 AIRER

RIREELFRERE - FSBEIESERR
EM e BRTMMNIR - RELEBMEETRK
WM EBANEBEEIERERXM - FrLIREK
Model Y BIfESMEA - BREERIARE
BIATR - BS54 rl EESHT I EEEB 1L
FEMER  FERFUARESERREMEBER
R BEALEEHEEMNEE - AJRES5H
NEETEN—IBERRMEHREM -

S AT ET  BRICESM
BT —EEEEENG  B—EUEER
SRIERIEE M - RABERME T IR 2 5n
WRiFHERY - BB RIFMMGZAEE M - FEERD
MERAIRRBERT - —BARETERE
ST EMALEE  HHHEREHAY
S RI{E Model Y B TESBREERD T
#9 30% * S Z AT Model Y ELELIIERHE
ERNERRR  E—PRERATREMNE
12 HEBBHEAE - Model Y BT ES
EHIREEHTREAKX 6000T BESHEM
HWEESEERAEHRILEET - BT E
ROZNETE - EMIRAE B4 - FRER
EMEER 20% Mt - BEEREEAEESE
BRMEERRRBER - B2 EREREHE
BES 50% BEF - HEThAY—BE R BV SRR R
13 100% EREMH -

August 2021 | Journal of Automation Intelligence and Robotics 75



' AEZIKE) Industry Trend

£ BRREEE - A ERTHRE -
B 7. SRR RER S

ZE  REEREE - BE C SIEENERE -
8. REEMIEREE Nk %

AXALBIRK  EERSBNHE IR
B 28 RNAREERRED  HEBEEE
RErEMERaPEREEH - $T¥E8EFT &
JE-51E8E - AtE - BHHEERNIIER -
T3 2 7 R EEPBERE  ERAMREE
BB LG TR ER B ERE A& A
wAlEE IR o PEBERETEMSIANERAR
WA EEAEEE  mmEAPHET
o AR TRBEEFRNREF MBS 3D T
MATEZAR - F b BmAPBERZEFRZERE
FremAEH T EKSFAET = HZE AR
& - AAE—EREFPIREF S ARE
THER) - M FEN R AR EIRINEE A
EIT—H—RBCHIERET © A REEITIRE FAYER
¥ B ARSI A ETZEPUBREREWN -
E5eak T F AR E 525 AR A &k e A
WOEBEHEITIE - R X EHRBIFRANUTE
RIBEITERNSE °

27 1232852 - Ll Model 3 3RE% * Model 3
RERFEAZRHBERB 70 AEHIEENE 0 8
ABEERER  —ORBEEEUBZGE 0 E
HEAKEER T IREESANEE -

2019 F > THiIfRERM AT B BE IR+ XK

BEAE LA

T EMBAAR > DB EHLTAY ABB
STAUBLI > = B A9 KUKADURR H &
A FANUC - YASKAWA + KAWASAKI »
Panasonic * DAIHEN » MITSUBISHI ; ;& +
REBAFRIESRARREESEE S B8R -
ERENBEAFEARFNNEEARE S
REMRBAKRECN - e S ERKEEEHER
ZEMKE - EEEBAENESAERRIRE
FREXAFAER o

fBlan > 2 )| BB B & 0 H# HEIRIB
P12 (Friction Stir Welding) $:1ii 5 $t¥1:5
BHEEMEAEN AR & THESFEREN
HiE > MEXFEBAEMPKELERERE =
B ERA R EAMENR 2mm) BYIRIE - BH -
HEZKSEREZRELMBERBE
NACHI #H SRR A - AlECEEE 2 EM
B RIBITREASFEE  EBEEERLRDM
HEERE -

BRI TXMBABRARRAZAHMES
BHEX  BRARCERK - BEMELEHE 60% X
P REEEBFNRETOBEINESE
B ARTE FUE 10000 @B TASHE
500~800 & T & A - EERMIRNEKE
TS AEIUURE « E THERER -
BRRABSERSENEFEBEENRAE
IRETE 2019 FERMEHFIEITHA T EMKSS
AEEA 2,722,077 & » EHFERKRERTE
MR ABE A 922,682 8 » 15LE#934%
EISHETHIS|SERVERE T —BEREY , BRRE1LAL
EBENERREEAEE - AREEE B 1S LR
HI a8 AME @ S2frae LERSBRANK
% 1% (ABB * FANUC » YASKAWA * KUKA)
RENE EE > FTRsR kBRI 2 A8 " —RERK
B PR - BHEARPBREEE « RIEAK
BANEABEERTE (HD) -

NBEEANLE - FPIMPARBIF TEEB AT
REBFNHERRES  ESHAFHAEKE

MRRER  EEKEEESHAN  ETIERK
#= ARUBEHRIRIZENGE MM FERE - BIE -
RIE ~ WHERERNEEFIFRSEERL
B - TEMSASZEEERABEBREA (Al)
ZAgH ~ HEIE  CREEAITHEE - EMEMREERA
Rt REEAL  BATRAZSHERDESE
ZEANDETML 2 HEMEREE TAE - FlaNE 9
AR - IR ERE LRVREEILIER - BE38 ATE
BRERREES - A D REMEZRR
= BRREM - BZR EEREHNER
Eo

MM~ REAR AR EAIRE

ERNHERI5IAAVERE T —RERLEY , HARE
e AR BENERKEEAEE - LHEHEE
R ER AR B RV 2 — B 324 - BREstRzk &
ERMERREE  THARSLBESMER
RUAMBESNERLE - B+HEENETT
B HMERE KRRUEEREEL  —8ER
Bt B BREAEE -

H9b > TR R A0SR A TR 8 FR HE H R F
S AERBE (BT TERSAKRKE
BRERRSAER)  BIFREESARER
MAF—REI B TEmEFTE MR - E30M
ERF2E FHERSHBRAREXRER
SR AEBEEREBEATLEE
WMEZEREERZERERR  —BTEE

BEHRFR  Tesla ; Twitter (2021/01)

9. EAFEZHLRTS IDRA FIE BUER$EHE (IDRA GIGA
PRESS)

ZEHIFE © solomon.com (2020/07)
10. FI A TEMB A ETTHERRE HIZRE

B LA S5 BR 0 Miks AR TE B HH 2% (41
HRERA—rEemhn R EEES
TR + EMER ATATIE - 5 « BHEMEA
TraRHEs) -

EFXRERAEEXENESEERNE
B RKERWREEE BT EEB B
B 2  AEFHAEAREE - B4
migE 2N ERBETRBRENNBRF N
ROMRRY (HERR@ET ~ 588 - RURISS - IR

L. %)

4 T

FFZEREN R EERNEKIG AR
18 - TREIS B (EEM R ERHE - 23R
REXCHAESHILNEREZTTFTEE
TMHERFNESEFRECEEENR
& REARFEMERENBRETRRBTE
RES AR B B EWRERNESE  TRERE
¥ RMEEEHEE BEFEX  FERE
¥ RBREBEMIZE  MREHSHARERE
R TERBANEERETZ > HHAHERE

T—BERLEY , MRTE  RHEAPERAEEX
BERARSANSARESHEAD  BEIXE
taR A TENSRIRAE L ~ BIFLRE - TEMSR
ABESHHITHER S BHEHRINT - SHEDEE
AEREBREPHNERRTZN -

August 2021 | Journal of Automation Intelligence and Robotics 77



' AEZIKE) Industry Trend

HRESEFETET

QEMC%? &

€ mEEAEEHT RSO BEREE TR PRE  HIE W

ik

v EBENERE EMC 551l

E &N & (Electric Vehicle, EV) Z8E41 1 1§
FITEE BT BEARMEEEZIN REENEE
BENIRIF o HEFMEMA RS ZERE)
NEBRR /LM SENENEEENKIFEA

= ==
IEFEE,J ©

HRIEBEMNEIEZREAXNDUEELSKX
BT THEEBREB/HEEEEEEED
MEMEEITRE - REERE EF#I%FEE—J
HREHINER - W ERYE - EREE - 5
SAEETE  EMRERTRES Etl%b‘i‘%ﬂ
EMC Z & - M EV EEMFHHITRIEREIEE (&
1) BRI ZER  FEEINEEAIBRERE
& %77 2 # (Rechargeable Energy Storage
systems, REESS) Z Bl E&:E (B 1) - FEif

sReT A
i 59md =2 A
15;1531%5 A
EEm A
imﬁﬁzﬁzﬂl‘i
2 S 52 A
15;’;;4:#%/5 )
(EECTREP s

JF REESS E#EX T

REESS 72 E&R T

/D EMC ERMECEEBBEERBETHE
HEREEEREARES & RIRMHEESRIERE
B EMC 108 / BRsE / SRRl -

TEHEMEHFZEFERERBLUR
MILEARAREERAINE  B2BNRM
BRENRAR « BRRRHE © ROAIRAR « BARE
IREERIRSE - EEMAIMNBIZ R T #LIFaRZ
EWER  HEMTE EM)MABEFER
W@é%ﬁﬁnnﬁlﬂ B Rl 1R FE R BEEE R

 HERNESEHES / FETENER
%%ﬂ‘EWIJJEEIE.%{’Eéb AT HEME TR
% (EMS) BN T B » RIMNEBERURIRIER &
ERMINEERRL > FREEHERSEEERITE
%% ALBEEHARARRNNEERA
& o

\

Vv
\
\Y

< < < <K<K <K<K KL

= 1. BREMER A ER 2 AFHIRE AR ERE

78 AIRE FrABy LA

1. EV EEETH M EMC AIH

= EVEH /| THEERTESR

EREREBEEENREE  EFHA
BEFHATEIER  SEEERBRGII - EE)
BB S ESRBRATEETE - A5HE
—EREBXOHATER  TEEREERE LM
TREEERESNERF  HEESLHIANTE
FEEEmEEREME  Fit 0 AT HGFESHE
HERREBENSEHERY  XBBEMR 2R
EREAESE 56-3 BHMERMA REBEBEE
#77 "IF REESS £ E#& X T , B "REESS
FREEXNT L WERTERE > LUT2R08
Bg o

+ JE REESS Z"EEAR T

(—) BH/ ZHGESTEAR

R TBEEEW / SHEEEDEEHR
EEZEHTENEERERNERRERE &
THELRIRMEREMBRIRG - FTLUERETHEE
B EE | THEFTEES TERSRENR
H{E - A LBREIEEATES VRS - #R
FBRIERRRE (B 2)  ARERHBRKIX
R 2R SR ST R [ ERE I -

K- &

__._\\
:

3. B OHITREEEN TR BT EN

ISABERNTEIRETEINATEG
HEREERENS  EWMAOCEEATEER
ZSTER EMC Bgsg ¥ e - AliEHER 12K
HE 4O BENEHE L INEREESEREA
AR E MM o R T EEAISERT]
HESER 18GHz 2 B BI5BE% o th4) - Hif
FORFEGEE ZARREN RIS » A
LURMEEF T EMERERTE -

— -REESS ZTEEHK T

(—) BE/ SHAGEHTER

BEERITHAEEEWERITESIN &
#WAEHS REESS 7B T » REESS Fg&4%
EEHNTERAESERIBE - FRLUEEDRE
TEE / TR REESS RE TR T

August 2021 | Journal of Automation Intelligence and Robotics 79



' AEZIKE) Industry Trend

80 AIR*

&

T
1
AL

Sy 1T

|
I |
Power cables | | I
|
| I
I |
[ ZERRE )

6. BENEEE /| THHEERBRN MEETEAHNIT

T3k

Power cables

7. BRI HITER E R A BRI ST E AR
HEBEN

BEEABM AT

BHEHRE #REEREIIEREREP
EERNESIHATE (B 4) AHERHEY
RGBABHERESH /| THHERERATE
ERERS TEEERENK - B 5 AEEHK
BEERERXATHEFTEENEEAAE
BEA > ERPOTRESHERSEER
440 1R ~ Hift 1000 1R - Eifi 333 RIFHRAR
200 (FRZEHART » LIHETWHOMIF
BRTEREBTENREHMER - RERK
ERALBESERBHAHEK -

(Z)BE/ ZHHESTEAR

EHmey TES ZARRERR "REESS
BT BTREERSSHAGESRRE
FERRIFEMERNEE EREH SRR
e BEE RGN EEEREERTE
FEEZRIEEHRMARM ; Fit - FHSBIEE
IEC61000-3 R 5I&t %13 K KI5 » ETE
HBRFHE MRS H MRS £ (B 6) » BEE
BEBEFEAMMTEEAEIRAVG AR o
7 BBEETRENHNERNEEANTEIAE
RG> EWPOBEERRMBLESHAE L
HEBETE - BRRGRESASRER
LA 330K BAE 63 RIERBARLE 60 1T
EHFTERIGRTE o

= EV ERTEREANRAE

TESHEWMLEHEN BN BAEH
ERBETE&S - EAEC RIS
i REREDRMER - BRIREZ  #15
BENREMERSERE  ASRBUE
HERERHENEHENHESRET > ANE
R EHTERBEOHEBEE (BS8) - &€
BhEmmETEREITARE - ZHEBERSIHE
FREZELUIBNEBHRENE -

EMEAELSHES ELHA KT 8
S RIRBHEEIRIES - BIREERIBHANIA
BB AR E Z IR IRE - BIa0E,
KERHE - BENEEFEEZ | EIREENEH
SRR/ BRI TG EZ ISR E - flanty
RRIRES - BUBEEDR - IRER - BRELES
BB TRFHEEMEECEIB RS EEIR
B8 (R 2); LTIEHANE T LIRS EE(EE

AR EHCEEIS

BEERNSHAESHREBSEE A
RME N AEI SR - & DC-DC B DC-AC
BIRSENSEBEBIRES  BICHEHIZERE
ENEIRRERENE N BERANBETEE - HE
BRI BN ER  EFEMRMHZR
HMBAE P EFRFI - BEENEE
MREABE N R E 28 EFERZ S/
EFRANEE—ELEMEER  HEEHE
BE MESEBEREMERZERK ETRE
ANBIEIN (ANSCEEB SRS ) - HHE
A2 ERARERED AREE 0 RSN
REE -

BEEWMANERERAETESSRE (High
Voltage, HV) & (Low voltage, LV) &E -
BEEERAEFHRBERERKTERA > HPE
BEEFHRETHEEEZAG ERHEF
HiEFERACERLIFZEREBMATIRMZ
12V/24V/28V( BEIE + ) BEREF ' BE R
KHERERBERNEECTERERREMS
EXREFHRMWER ; LEEFE LA RS
ERRMEREM  HPS / BREREEE
FEFERzZ— HEtLEHSE630VDC
g iE{K 28VDC » AL ESE FIEBRE FIE 4
TR - BFEEIEMHE 380VAC BIRIEHHE K
RENEANEASEE  RREHEE (B9 B

vl T 1 i

@& : 56-3B#A
Ea: grEan

_-r-"--‘-

Mo bl
Fong bz

8. SRR - EREHTER

RIRMAEREE FZE & | BRMAERAE TSNS
A4 BENRI ZIEREET i
BEEREE (BREE) JRERRA T AR
LY EN GPS Efifi Rk
&% @ H Eith BMS
RAE A LED =15
B HEREE DC-DC #5i g8
REEH BN 1EHIZE / BRENSR

& 2. BNEREIRZ BRALAE ]

9. BREAEETER

August 2021 | Journal of Automation Intelligence and Robotics 81



' AEZIKE) Industry Trend

82 AIR%*

W BEEEMIE N

EMI Solution

Grounding

10. & EMI B RIRAZE

Cable

1. BEENEEE /| THRARSFMI AR RITE

(A=
Al -
-

12. BHEHN A ERE R EHEG

BEEABM AT

LR —EHEZEET - BIRERHFEE
RS, MELR / FHRHEAE FETEHE
B EMI 451 -

DEMBERERARARNSHTERS
o ENMESTERZEFHRHEMNNR -
BEHEMAERAEFRAIFE—SEMB
BE - BWHELAESEI4MELERRR
HESEEREE  NEESHEMANHL SRS
FEBEZBRULIFZE » LEF AR EREF
FRERRBHEE EMI RFIER S ZBRE
BIU—EEMIAREMER  LURHETE
BHEM ARE BMHEERENGAENT
BRFECETERE (B 10)°

2 EVES  SRGTHHZUR
A =76
iR A2

EHRMRAEETFRETHITIERINERN
BREATZEAEEMIREREZEESN MR
NREETEMRRESTEMNRF_E B
BER T RREASELENMANES - thRE
EEANARBEEMRIEZCME S, EERE
AERERANLZ -

— + JEFREESS REEHXT

(—) BH/ THGESHRAR

E 11 Fr7R - S5 2RI S iR i 2 B
RIBHAZEAEHKRGESF A TESEE
BE/ THEMRBEEHE / SHEHAER S AR
STEASERBRENTENE  BEFERBINE
BANZE B 12 ASEEEHMITER
AEBEG > B ORI IEXRER
200Hz £ 18GHz * B &R5i%58 7]3& 600V/m ©

— -REESS "EH&HEAX T

(—) B/ BAAETHE AR

#N[E 13 A7~ REESS FER T #2511 2 8l
A EiIF REESS RREE N TeRGIM R EREE /7
MHE > REERTENERELT  SEEZ
GRS EASERBEZTENE  BEFEH
BHERANRE - B 14 BEBHEHS
BEHEARAEEEG -

() BE BRAEEHER

EEE/ THEZREERN "REESS 7
BEREAXT » AT HR REESS TRARAEEHIR
IBEE M - R TIRRIS B P A HETE
BRI ERBMEREFEHIEE S Fit - THE
HEEEEREEZFETEMZ A - LB
R EEBTHEREEMREES - B 15 FR -
AR EREBIRELERENTRERE /T
#HHEIRMR L - B 16 /5 REESS FREBEKN
89 EFT/ SRR EEM =A% - E@WMHOBRH
RHSET7TTRENRERE  EREET
3 330 R ~ Bt 425 1R ~ TR 63 RIBHRK
R#601FR -

= - EV ERMZ MR

HITRETHM XA ERAREEE
EMESSRETEMRMcEEERM
B ERERERETHAPZIINRERIRE
T S@RP BRI TEERELHFE
BB ER BRIERE - BHINEEREM

BITEZRERE (B 17)°

EHEWMRENRERME  ERRHLUR
W RME=ZARRMMEETE - BEEFIE

Power cables

13. BENERE / THHERBERN RS ZAHNITE

1

"

-

14. BERETRENEREAHEHEN

Power cables

15. BEPEREE /| THHRBERX MEEMRAHNITIE

August 2021 | Journal of Automation Intelligence and Robotics 83



' AEZIKE) Industry Trend

16. BEEEMZHMBEEAATHEEN

Hl28 « ThRERIE - EEH  HWEFBHEKE -
TR EBEIERN - REH - WEIENR
BNERRM « BMRMR - = - RAKRER
HREF S HEBMBRR  ERBHERM
i v EEMERRRI A —EEH 2 EiREF
% MBS W LERSEEEBBRZMNE
1T 2 38 SR P 1 B = A BB (F s - B
SR T RER S EREENE - REES
BXITERUEBHRE TG  SHEEIENY
% Rt HER R G AR R R IR ER T
BIhRARBRSHZ— -

R E EMS AIXEEMRRAT - AKEAH
FER LA A E AP OB R - FIENR R T8
MEFE RN RBEBE  KFETHENY
R AERBEAG EEARRATEME  WE
RZHMH EMS BB T7E - FIARSAIF S
TR B ERASAERETAONLLE - LIETTE
RRBAEFEEMMZME - Ft - FBHR
THEF EMS B T37E ~ EERAUERSE
EMS FEEARHE - @I EE EMS HRRE
(8 18) - i m] 175 B 3£ & FI A B 8 O 5t B
EMC I RAE B SR E FHATEnA R ER THEMRE -

= A

BB EWERE L HBHBRBIETH

84 AIR: BrEHSHLAEIENT

17. EREERI AERIBETE

$8# 2 DC-DC $&i2 750 DC-AC #&i - BRE)E
WU RRBRESBATNREFEREM B
FEHTELAREPIARNE « BEK L TIKRAE
B - BERETESRERMEERES - BLaie
TEEEM © BR BRI EL ZIRIBE RN
IEBEHTIRER  ERBNLEHRFER
BARERS M  SNEEHBAMBPEA
BEETE  EEMABS AR ESTE
EISEEEM L EHAERE EMC HBEEEE
REELURE o A2 BB EHE EMC Hiteh
R737% > WJBMZE DT TERIBEZEFE4+m
EITHR - EMAERER SRR - Mz M4
R75A7E - B0 EHRERRERE
mBEHRTERRERENRER - #EME
REVER LR TR ER « ERER
ERIEEZE EMI SR MTENGR - fREEHIRF K
EEE =8 A5 - A CMOS R&RUAIE

BRTE MR E SR - e EER
BEFEMEH AR EEREAREF F BA
EMC &t £ - IR & E M EMC HimES

N\

BREEREERRKERRE BRERE
RENER TEEHHARRBEETZERIN
MEZ > MiInEESXERBAIREMFES
B BHBRERMOVREPRRINEEEHES

Ry RARE

i B ESE

ARRENRRNE

BigRR AN ERRE

WEZHMOTRBIE

18. B8 EMS i Riitf2

A\

BAEIGIS 4 KB E 1B, S B ERR
HREFEM R ~ RIS R R F 5385
BRERETM 2B E R IE EMC BIE - BT RE
B /M B R T 1 3 A SR BRI BREE T
B BEWRAPOEHMERERECEERS EV
BE  SHGERETAGERZ  WHRERK
EXHEEE K E BB E AT EERIEAT
= o BRibzoh - EHMERERE LIS TAF &
A2LAR A 2 EBRZE * B Z GM ~ Ford ~ FIAT

Chrysler Automobiles(FCA) ~ Jaguar& Land
Rover(JLR) & Harley-Davidson £ Bl [ $5 12
MERD A 2EWSHGEHEERE - RF
BRI E R EFERSI ZEEREEHE LFNE
BEERESHHRTRM - E—PRHUMBEL
Z EMC 88 ~ 747 ~ A R RF — 150 R
%o URERADMNRZTEEMEHAER
HHRIER ©

August 2021 | Journal of Automation Intelligence and Robotics 85



' AEZIKE) Industry Trend

thE2EFREIES - BT HERTHNBES Bz 3R Et I o B BMS TR L2 F &K
LUEFI ST I =2 gtz - SHRENREM BMRE R (BASS) Rifi - HITHRAIEMR

~ ~ N [ —_ N
ﬁ“%ﬁ = k *E%‘E'f tE?“m$ =, HRFRAUES - BARAENHANERSE A T ENANEER, B EERE, 2
= /X/R 1 3, /5 ZTNIML .. - \

FEREGMAL - tEAiRE ERR ™S LY NMC

Y 1] == E}J E % EIJ bﬁﬂ % o . TR HERTRMMOAR L - TS
{E l_E Esﬁj n el L e SR ERE -

EHEERENLSTEARTRRER .
BEHEEAS LT ABEEE (\We) «  (1mtk (XING Mobility) 22

Industry Trend

$284588 (NCA) BI=Juhtt » LUK B3l S 580 64 FTEERIERL 2015 R R AL EEEM
© FrmmmonRAT Kk (LFP) FIAREH © ERRR AN B AR RR RARBA L
ity (=5 ' E EHEBEE B oA
s Fho TR, o B 2019 2020 B - IR E AEMEETROERS it (N\o) e B AR E!f = - B
o \ BT R ENE  BEEEE , S RTAEE LFP —¥5 AR ifmﬁmiﬁflﬁmf‘“%ﬁ* RO
. ;f;; j;’ H;;’ {;’:’T;{iﬂ{;i BHEN EHEEHTOHERRR - R THEEE MEER EEeEnnLE . B0 BV RERDNRG
i3 = 0o R ET— IR A e — MRS AR « r——
EEEARRE - ERDERG WeEE BZ IR - AN TR RE SR RA IR L Bt
RET ETFIONEE S - BEREHYER EHERTOENRAIEE LR - EARH B7REEAESOTE  SERSHEy RO R RIRRRERE . RRNE
B == ]
T HEARAEES  RUABAEEEH  ONRMAHES HESL . FEURIRAS EEMHOEETRIER - R EAngEy D0 PRHEE EREFRCNRA T

E=AHE (NVC) » FomalsEEmys  SREFOSBER  LRBRELEE

(LFP) S5/ - 1785RI4% (XING Mobility) By~ HIREREE °
MR FIREMIBIS R8s (NMC) SaMBZ

(—) =R TBE

; T th A % A
GLOBAL PLUG-IN VEHICLE MARKETS Y ea EbEHEE - T HRELE N NVMC Bt
GV R e IIE 324 RAGZRE - BRBEE - ERREXAA TR LURIR R M R A T R T
3 500 000 Other 298k
Canada 47k
LT - R R R R R R
3 000 000 South Korea 52k
Italy 61k
Netherlands 90k
2500000
2 000 000
1500 000

0,9%

1 000 000

PEV share 0,2% 0,5%

||

Sweden 96k
Norway 108k

- UK 181k

— France 194k
USA 328k
Germany 398k

= China 1337k
500 000 - I
b e um i .

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Y-O-Y Growth ~ +67% +55% +69% +46% +59% +65% +9% +43%

EV voLumes
. — HEELANRER ERELAREENEREEEE
ZIXBEV, PHEV miiZi#8%% *Reference: https://www.ev-volumes.com/ *Reference: https://www.xingmobility.com/ *Reference: https://www.xingmobility.com/

86 AIR% Fkrmhfua e August 2021 | Journal of Automation Intelligence and Robotics 87



' AEZIKE) Industry Trend

88 AIR*

Diamond Shape T Shape

Rectangular Shape

EHRLERETEC BN ZTEEAB R *Reference: https://www.xingmobility.com/

B MEHEHEESERNEF - EHER
RIVL AR - $2REF B A B M ARIINEE -
AL REREEEUAERER K - BEE
FFEER  AHHIRME - #EH (BF) -
BED BERE  BEMEMER) LUIRHKE
WD (FBEMER ) HrEEHNRENEH
HPERZ E5RE - BRI EMEIEHITTEEN
BLRBETA - BB KINEERESE
B IR2LalRS  BLAlRERESETER
REEBEAIN BRSO EEE NG E
ORI R B MBHAVRKIEIRE - KRN
SEMRENREMEAEENE - ttRilTA
FrIE 2SI B IR S an FARE 7 #TAOLES, -
rmigs 7 EHRRMAIREEEMELURE T2
FAEmAVSIAR K - HlanEE T EmKE
HENREFE  SHEDENES EISEA
% AR EmMER TFRIBENERFREEER -

(=) #E4E4LEET - IMMERSIOTM Modular
Battery System

IMMERSIO™ #&H8 1L &t R B4 a0 AL

BEAE LA

BIREE IS GESTEAKRBEHESH
AN RS - DRTFR R AVIRAESE M
BFEMRT MR E R - BEAEE
T ERRNSENEH R AR - ¢
MBREIR I RERERASH AR TEE
EMSSERIFTEERAY/ M B S RIS EATHEE

FERZEHI

HITHRAM R SR - LURBENEEN )RR
BAMEE  E 2018 MMERSE - BUN - &
BRIAEZZMEEFGERE  LEESHEHHA
BERIERAEEFIMEABEER - TR
/e LmE > 1T R R AR ST TRERE
MSANRATEE | B T EM RN RRFHE,
EFHARES -

FERHRALARFERER L - 1T83RHE (XING
Mobility ) BAtE RE X AMAR 2—EE R M
(BP plc) [ETFFATR  RAEZIKGEAMEEH
mEEES (Castrol) * 82021 F5R8 &
METREBERE  BESTHRARNE

TR B HKS BRRS{F » HEITWE N RMZHHEA

*Reference: https://www.xingmobility.com/ | https://www.hks-power.co.jp/index.html

BEEFSESEROEER (EV) SR
RALARMEZEESH—KIREALAR
(E-Fluid) - BFEBNHERIATKRRAVENSI88ER
B2 MERENTEEZBRATEHEL - &
IR RIS E > THRABEEE SRR
SIS ETIRBRVRII AR - WIBULAD « MERER
AISEERR  HERAZIRERENTIRAE
H o

MmEBATTEHRARERA R I LR
fls - RIgEE BRI T EE L AR EEEMAIE
RS IR TUAEERE  BREFEM]
SRMEBERIN - BRI R ERELRMGLE

% REZEMHHENTEE LR - RIFSHK
O ERNL - FEREBENMRZTRESE
R TE B B EEMETEK -

HEEMRENNRFRR L - TR (XING
Mobility ) #% 2021 F 4 BE » EBAKSREN
A HKS ZRETEHRERE S ERSER » KNS
HEBAEEEN LI o

MAITERRRE RS ) R E AR
TG HKS S MEREEimEm A B R R T
15 LROTEES - MR AR —EHBALMEER
RERTHIZERMEELAIBIFTERRE
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90 AIR%*

ERETIREBHILMEGGD - HERET
EESETHHIMRERE TE  BE2ERT
FRFRIFAE FZAMNVAEE  LRHE
AIRFER D AVEL fEHE A downtime RYEELE ©

THREEHTEBE—E/A » 2019 F
ER B /A ) EST-Floattech 28 B 58415355 -
FE A EUNR T2 B W& iR A hinig it
BENEW (EV) EtRLENEN N RIGRERAAE
B9 54 o

TEMIREXNERSBERERZ 1t
EMERREIRREERARBEESEA -
AR EMNEENEEREHEYBERPEE
B BHAMUNAEESZ T FAitESESEHME
MEEN R AR RCERVIZE RIS L hRasE -

iRE L - THRNELRRERFAERT
EMIREEZENBUIER  BREERN @ T
HHZERERET SR BRI e R 2 RE -
THRES PRI AR ZBREE(E - 2HE
MRBERALEZEARRERER B35
TR

RERE
LERAENIEES THAERESR

LE 2K SEE AFATHREHNEE—
BERSAKEMT ZEANFEANE o IT5RF
RFWEfBEERMARKEZRZIXNEBRR
(IMMERSIO™ Type-M) A9 B3 3¢ » FE5T1E 2022
EREE et EBARAED 21700 &
M o TEEEBERNAE L FEETREIRF 20 ~ 30% * Ak A
WEEBIER 20 ~ 30% @ MREEHHAERTRE
AEEEhBLEE KRR RXEMMEE
a1 E 8 A 5 AR E AT L i A R E A E g
{ERYHRSE > ITHRBRAEEGRFT—KERE
ERIHAEEERMNERLAE  RSHER
ERME » WAMRMREEE T - 815 B
£ RAT RS R ENE S A RRBER > IR EAY
EEEIRAEREER -

RREIME @ THRARRERAZRIEA
HWMEEENBAIEEE - BL LRG|

EEHANTIBRAEHEPHRERELE
MRAERTAEM - WAEHE A BN EERRTH
HHtERER TEEER —FREBSHED
B SIE=BMRE  THERAELIIMD
ZHREEMS  BREWSEHEEDZHEYE
HERE—T R ARREXRMAVEMRE B
BROEEENREEXRTHAEHEIEEIRIE
LEIFETISES -

S oo oW

TP Application:1 Application:2 Application:3 Design Your
=@ Small Excavator Tractor LHD loaders Own Battery
60S System 96S System 180S System Customized System
TEMIREEEERER *Reference: https://www.xingmobility.com/
BEEE B LA

BRI

¢ = i g L E AR E

NMIFEEITARERFRENERERM
MO E- EXRAFTETAERRLR

1/22
7/23 =)

sabl LRIz [ FiE5k KX o

\ B B2l B (e AR Pl B A [R IR
RIARAEEN 2R ETE TS

K

MRS RETEE

SEd=EEN  2021/7/22 (M) ~ 7/23(R)
AM 9:30~PM16:30 » £5+12/)\B¥

Elelé=9d TA3,5005T/ =ABHEE > SUHE3,0007T

CElEEy 1. BfEEm - TARSIERXRT R > ST HEHE
mEME R ERAL -

2. BXAREFEBRGTHRIZM -

|D3 ’)Tnlnon AREEERNTREEN  HEEABE EMAHRERDORGEEALESE

nvsomoNE G, Sl ) esors e s gse ) e B 2] {CEATERR A E BT - B4R EEE 04-23581866 o E#S51E/\H - #5271 /\H
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HERERIE

S50

BERE

© =umnnREERAR

BEHER BARHA  BR[REIEMET=ZRER  RENEBL - AZEE (Al)
it LR EENL - HhEEE (Electric Vehicle; EV) AA&=%&3%#E ' IUSSEHISMNE

B BALRTEXBENERLF2H -

\

92 AIR*

BENEMNAESR R R THEEINRSE
(DC Fast Charging) 88—f#% (1€ ) 72E (AC Char-
ging) Z4) ' EEREHHEMEETNER - 4l
i Tesla R E A ESHERGHENMTE
(Destination Charging) 72 &4 * A% 8355
BES) o REEITTS > Tesla BENE—K > 7TEE
— R AT E - BERHE  BEEETE 1

EAHHRETAETHRE - K2 EM =
FHRBZWASHEBERERESN - ME=Z
HFERFESARINAERE  hEHRNS
FEREKR - REHEER R T ILLEBE
BERMHREBRETEEZIN WALUER
BB REBENFEEEE - B EMEE
EHE33E (Smart Charging) °

B FEARIGS 2016 FRRIL > RIZFEIEE
# LPWAN (Low Power, Wide Area Network ;
RINEESAMERE ) |IRBNRBAVAE - BRINE
EFH#E LPWAN 752 Weightless™ i@l E
KAERARVEIRREH AT - HRISAER=FFT

BEEABM AT

1. BRTE

BBEEEERMNEBNEE  RETELEG 12
B - bR 7 BIFFRIBAN XM 25t - BAFEH
F 5t — & 5C 2 89 AMI (Advanced Meterlng
Infrastructure ; BEERERIER ) BEF
ERG BEERE - BN EH - BB
LR BEREEINEE - EthEEVEE—EY
kAT RS - S5 Y A R RE M BRI
FIEMAER -

E&EY)  BUEET 30 EAEEEXRTIEE
mp - AR T EEELE R - RANSERE

ERBEERINEENBENE R EE (AEEE

Dumb Charger) ' T2 EEZESMEBX R EHE
FERER  ERITHAEBETEIE B
WAL R EE LMEARERE (Relay) B9
BET X IEE Weightless™ B E4R -
EREIB Weightless™ 48 @M 17 € IR 958
(Gateway) Ei#% ' ERRAILHRERTRESE
ZEREBNAEEEFEABE - BRTEER
BEAEZIN  HEEETIE (Billing) AY
AR EEAEREEINST T LRE
& i@ Weightless™ # B L8 ZBMEHET

BRETENE - EEANNVARTORIRT
Weightless™ BRIHERTE  ER1FE@AVSE o

FERA - BUEET A E R E A 2020
£ Audi Innovation Award (AIA) B9 + 15 2I4]
2 ERZE (Proof of Concept) BEEAVEBR) - £iE
f&l PoC ZE=rh - B EFEE— S HRERER
R E R 7 Ea% il _LEE Weightless™ @EfE
#8 - BB Weightless™ RE 2800 EAREZ -
AU RAKSE 4G REAAVTE & 158 - FERE1EE
EHISHIRIEALE - Weightless™ 2 —1{&# B
MREENE R B MEMERBEIHE

BT ERIINEEISEHIRINERER - BREX
K BOFEKERELTEELRRE - BE
BHBEREHEE -

HREEZHERNERBEEESNK
R BESSMAATE  B58E 4G 8
AMAERIE A - BIRAEWN (BB ) ESRGE
Bl BTPEEMNERERBEETAEHRT
B o HEBEXEM T ENRERHEE—CHE -
MmB$; Ethernet ARG ERE (EIEE )

EE2EA Weightless™ BUi51 - MET2EH
TE > E—EAEEZNEESREH T EE

+FAEFER - Weightless™ th 2 —E1RIFHY
EIGBNBRASE ©

ETFR - ERBEENFERAEEH &
BELUMO B ERTE - BERERRABRBER
REARKIE - BERERHIAFESR (BER
B )~ EERE (FBEREE ) B - B/l
BERHE - HEUEHLERTRE - MAHR
EREARERMNENRE > thak 7T 2HRE
NEENERRE -

BB HREENENHERE
—@iﬁﬁﬂﬁ%lﬁﬁﬁaﬁ_ﬁqﬂE’J%E%UE%L °
FEEEBEMNHRE R  BEZFREEMN
BESEEEHAEMHBE A LN KT
EEMENHTERE TG - BUERIT
REXZHR - "BEEBKEFRSRE RN
B THMRERE  AILIRAZEFME » =ERETF
FNEEHEME - | BE—LEEFRAVRAM - 20 V2G
(Vehicle-to-Grid) ¥ » B 2B ERIGERE
A% (EMS, Energy Management System)’
FHRBREBFMNBEERAILESZNAF/N
INEIKER A o B EREERSE A EENER
BBEEMENREE - BRAERIERR Y
BLaENARKFEERE (Demand Response)
fEE< I BEERLIEEEFEEMPNEEH
RIERFER  RFEERVMEES - EH
GRIEEERBRIPE - BEZTERKELT
WA LIBE - BERFREMEER

EHEEFHAET HKHNEXEUNHEES
B BUEABRHEEERENLSE  TEE
FQE’J EREFEE BB - BRNERE

 BEFERBETBERAZREMASE M2
T‘ﬁEﬂE_ILlnﬁeaﬁﬂfﬁ EHIETE  BARMAER
BEELT -
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REBE AR S/ 4l
, R G ER E
| M, LT T

e SRR AR B ITRER - @EBEMEHO BRE B
ASHRAR B IRER MRE REH
ASHRAR M IRER MRE K&
SRR AR IR TI2R BRELE AR

AARRIREBBE D BIRNEEY 8 - M URAEEN  REEFERELAKBZIREEE -
MEHERBIR  REABBEFTM70 wt.% SN BRIES L AVERGHABERR ZET - NHEER
BREZBEEMREREREZMHAAETIER - ERREEBEFRM 60wt.% 2213 R 2R
BIEE - JUEEMBRARE 86% - NEERABREBHEMRERERAL HEMRZ LN
EHETTILE - ERIRERIAE R 60wt.% $2#3 R RIERERE G HERZLNWERNTUBRFA
6% ° ERIREEEERM 70wt.% RMFAREZREEL > AT EMBRAKR 70% - a185E
AEEeBEEMRFIREEE R HERZSANFRETIER - ERREBERM 70wt.% i1
FRBEIREE B HERZ R EL T UBIRFA 8% -

1
BT BAME A MEEA AWRE - B8 @Y

1. 7

BEXNERM NI EREZERRER RESMEENR - PR UVFHEK - A
EE -MABTEDEEE  ARER HENEESRKRABERRERNBEEZ—
SUERMA LB EMEERERFES K REBRSHMAER £ 6B R LS BB
KT o H > FEEEGiaE S E e EBFEEMRERAR  L—RRERAD

94 AIRY wrshbALT

BREHMEGEMES - RERERSE
BEZBRBHHAEER  BEEEHMNER
BRGHAMERE EER L LAIKEE - A
TREEENE  BREHKE Z2AFE
WEBRY  ERKEASEBHEREZ
RAREBR it FEHER AKX
B% [4] 0 LEAEOKEE A] LLST & 0¥ B E S & M4
B Rt 959 B BEMEMFER S

HE UIRESEBHERBEGZEEN
& o Parka Bd Dang [5] #& & & # /4 A0 7K B8
BREEHMERLAKERALANSEEMGH
A MEAERBIR BHLAFEN
31% ° Kitayama E{E& [6] E B E 5 4l
7K B8 2 #iE %2 B9 HH A BY 5B HRRS R (Cycle Time)
B g ) B B 2 #i (Warpage) © 7 4% 52 3%
W ERZ#ehE PR o Reggiani
Todaro[7] & A E 1Z £ & 51 /A Bt (Selective
Laser Melting) i 2R E/EE B E R 280K
1% 2 ¥ 8L 4% B (Extrusion Dies) » Mercado-
Colmenero £ 1F ZE B EHE X EHE /&
(Expert Algorithms) K& ET E R /2 AIKEE -
Abbes F1EE I EFRBRITESNAE

240K
Baaget

Eﬁﬂzﬁ‘ﬂ*

R
it

=EBAREEE
ERRE{L

BEETRR
4 emaEEa

1. R 2 RERRAE

=EBHiEEE
ERRE{L A

MEMNBAEEHEHBMENFIREEER
R ANk R 2 S AE - Li /55 [10]
i AR R 1E1L (Topology Opt|m|zat|on) Vil
EREET R LAIKEE - MRERFR
B eEIL A AR ER éﬂK?t%é‘F.%
BF) » E&Z ARSI 7] LIBAREHESS -

A B T S LUIR SR AR B ¥ 1 2K B 38 mT LUR
5 H R B 1 G B B D U2 AR R iz BT BY
BHE - RERAFEFERREME AL B
BEERRYRE » AR SRR INE R EMmEM R
fEH BB R AREH R 2 AIKEE Z IRE
BE  BEEFERBASEBHABREER 22
BEE > FtRAERZZAVHNEBMER - B
THERERBRERERE 2 HEER - EAE
2 RAER AT A RIS ANREMS
BEIRRIEE A RIARINEERM ~ 8 ~ SHMURR
B ) MRERLEMTR o tEIb - R
77~ E A Moldex 3D &R 1T EXRE R 347 &
R AR ERZBEER - EAXRER
EEENURHEAESRExARA yHA 2
FHRZABLREMEE

1588  35@8
258% 4BBH

SUEHFE
ANEE Eda
EEfl ERR

Eﬁ}’;’fé R
I AR h

BERER BHERLAIKE
F2BIKER EBHEREER
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(a) I (b) .
(c) (d) I

2. MR EREE (a) $a%3 ~ (b) D ~ (c) #MLLR
(d) BEH

o17

@mﬂ .

1 ]

3. BItHERZ 3D CAD & EIEI & fa] R ~f

Unit : mm

LUnit : mm

4. 5ERR (a) AR (b) BIR{CZ RZ/2807KER 3D CAD & B BRI R~f

= ES 7= Fi 4
2. BER75RREE ANNNNNNNNNNNNNNNNNNNNNND

1 BAME 2 RIBEIRIE - B 2 ik
#HAD 18 - AEMERENM R ERE -
3 BEITHESRZ 3D CAD R ERAEM R~ o
4 RERRABCHEBECZERSEIK
#% 3D CAD #EBIER I ]~ » R AIKEBER
9% 4 mm > AE{ZZERL KA R {EHE
BEEZECE  BEEHA 17 mm > WEHMHE

96 AIRY wrBh AL

BB 11 mm ; EF2AANKEEHRERO BT
HRL  ERARA 44 mm B2 22 mm © M{ER
GESEMEE15S mme B 5 ABEFERELAD
KEZAE BECHEHERZTEER -
AECHBECZRE - EEHREEHA 55
mm » 55 mm £2 35 mm - & 6 AmEE L
ANk EEH AKEC A RAR(Z 2 HMAIERZ ©

e I
5. BEREAAIKEZ AME « SECREHES ® .
ZFEE ‘H':t
]
o
:I__'Iil'u‘\_mr r“‘
"
o
s
7. 155 PVB B8 A KBS I 62 B el

Hot plate

Data acquisition system

8. MEBRY 2 FIE2 AR
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98 AIR%

A A EZEEE A 0.4 mm Z 3D FIE]
BELL PVB MEZRIIENER 260K B 7 &
¥k PVB ER2 8K AR 2 EREE -
FREBERLRSHEMRESR PVB 224
KB Z BB AER - B 8 AREERBZER
BAIER - EAIREEREZHRFRT 25
B 25 mm X 25 mm X25 mm > AHEEH
K-type BEBIZAC USB /RE ks /G

e
= B Interim mobd
= | B Cooling channel
|-EI — B Epoxy resin
- B Metal powder
Aleohal

9. RN RIBF 2L AR 2 BB RS AIKEREY
BEASERETEE

JRE B EARREEL - MARMEZR
EEER 60" C  MEDRBZEBAEFBNA
B/NBF - MEREF 1 MBI —FREE
BB 9 RANMBREFZAMERZERR

ZRAKIBYRBEAERERIZEREE - B 10
AEHAERLARECEARKTEE -
N BHARETRAMDI AR R LAKBIER
S BE R B AR 2 18T -

=

Coolant in ¢
___iS

3. R R

BTHRER - 8~ EMUEAEHNEE
AR ERIAE 2 EE LG LR - AR
$RAD ~ K EMLURBEME 10 W% B
90wt.% AMEREBAEF - B 12 AIREE
BEAINT R EE LLBIsa ~ S ~ SMURR
EMARERAZERE - SRIMVESHZR
ENMtLIRREYRIEESE R S MihEE - f5R%
IR FIRERBBERTLURINEERD ~ S84% ~ SA%p ~
AEMLUR G EM 2 EE LG LR 51A 60
wt.% ~ 70 wt.% ~ 80 wt.% LLK 20 wt.% - B
13 BAMT R E S LLGISER « SA¥ ~ 88 L
RAasEmaEGERHENHREEREE -

15 BIREBIIERINTEE 2 LGl sa%
R~ EMEABM RIS HERREABEE
£ (Part Temperature Difference) o IRE#ifg
ANNEER 40 wt.% ~ 50 wt.% LUK 60 wt.% B -
ELREREERMNNA 4661 C~4.62 C
LIk 4.594 °C ; IREABARNEHE 50 wt.% ~
60 wt.% B2 70 wt.% By ESREREER

uo LSO PPwi

ay

D R#I B 4.649°C ~ 4.639°C LLK 4.541°C ;
12 & 18 B8 R 0 #4860 wt.% ~ 70 wt.% £
BOWL% S EREXEREEZEEAINA
4.652°C ~ 4.623°CLLK 4.473°C ; BEMHER
MAEH 10 wt.% ~ 15 wt.% E2 20 wt.% B -
ERREREERENRNAE 4641°C~4.64°C
IR 4.623 °C o #5 R » EMFRAFMPLIER
SEENIEELL MR ERRERE
=R/ -

16 BIREBBERIMTRESLLGIER
M SMEABERRZARCHBECZ
REREER - IREBAERIMEEHR 40 wt.%
50 wt.% £ 60 wt.% ¥ EEREEZZE N
#75B4.631 °C~4.613 CLLK 4.378 C; &
S BE IR N 50 wt.% ~ 60 wt.% LLK 70
wt.% B¥ - EEIREERE AR A 4.637 C
4.535 CLIK 4.28 °C ; IREMBBRIAINER) 60
wt.% ~ 70 wt.% LLK 80 wt.% Bf > R E RS
EE NP 4.609 °C ~ 4.593 ‘CEA4.476 °C ;

M. ERRFMYH BH ER 28K BIR SR B a0/ 2 157

BEAE LA

12. BEHBER T EEE LA (a) $85) - (b) 574 ~
(c) B LUK (d) BEMAREH 2 EEE

13 REMBER TR EE LLA] (a) 284 - (b) 574 -
(c) BB (d) BEMAR(ER 2 BiEE
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100 AIR®

Gl | e | e | |
|- e . -

Part temperature difference ('C)

40 50 60 50 60 70
wt.%

60 70 8 10 15 20

15. REMPBF M TR EELLAISEN « 731  #EABENRZGHERREREER

Al Cu

™

Mold temperature difference C)

40 50 60 S0 60

70

Fe Gr

60 70 8 10 15 20

wt.%

16. REBPRFMTRAEELLAISEN - 701 - HMEAENRIRARTMREEER

EEHERINASM 10 wt.% 15 wt.% L&
20 wt.% B - B EUREE R HIF9A 4.931 °C
4.911 "CEd 4.808 C - #5RFET * BEMARARM
PIREREASEELLONERT > BRRREE
FEigg#/ -

17 BIREBRRINT R E S LLGIEMR
D MR AEEMRGHERZBUBE -
IREB PSR NERH 40 wt.% ~ 50 wt.% LLK:
60 wt.% FF > BITHERZBUBZENBNE

BEAE LA

0.05 mm ~ 0.051 mm kLK 0.052 mm ; IRE|
18§ B 7 10 8@ % 50wt.% ~ 60wt.% E& 70wt. %
S BT HHESZARUZE 2594 0.05 mm »
0.052 mm LLK 0.053 mm ; IS BERMNE
1 60wt. % ~ 70wt.% £ 80wt.% BF - BYHHEH
Z BN E N RIFIA 0.046 mm ~ 0.05 mm £
0.052 mm ; IREBIAE RN E Z]H 10wt %
15wt.% LUK 20wt.% B+ 5 Hi & & 2 #8 1
29 5#% 0.043 mm ~ 0.044 mm LL &

0.09

Al C

0.08 |
0.07 f

e
13
=N

0.05 |
0.04
0.03 |
0.02

Total displacement (mm)

0.01

40 50 60 50 60

70
wt.%

60 70 8 10 15 20

17. REMBEF N TR EELLAISEY « 71  #HEASMNREHERZBUEE

600 Pure ERM Al

Cu

Cooling time (s)
[3 W £ n
> (=3 > (=3
<> <> <> <>

o
(=3
=]

>

0 40 50 60 50

60

10 15 20

70 60 70 80

wt.%

18. i Moldex3D /iR BEFTFRRIIR SRR R I T R B LLBISERY « $A4) - S0 ER A MR AT SUEIRER B2 51 H

R AR

0.047 mm - #ERETR - BRE/FINH KR
EEHGHS HHEERZEUBERSH
X TENRRBERMMKRELLGIES% @ 12
FEREER > GIHERZSAREMEHELRE - M
ERL G HHE R BB EIEX -

18 &3& F§ Moldex3D & & Bg Al FERIIR
SRBERMATREE LGSR « R - #n
Lk AEHRAEFERERE ZHHERZ
ANESR - MERBIFEMERER © (a) EIREMRIE

ARIMMKREELOMES - AIRMEREERZ
ERANEEEEHELE (b) NEER MR
SRR FT R EIRE B 2 E RS AR R T
LEES - BREAEBER I 60 wt.% £8%) 70 wt.%
$AFD ~ 80 wt.% ALK 20 wt.% BEMFT
SENLRIEE 2 ERLAIFE AR E T
59 % ~ 60% ~ 58% LUK 38%  E A+ LUZAM
70 wt.% M ARS  EIXARMN 60 wt.%
88 - RIEBERM 20 wt.% BB ©
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102 AIR®

e
Salinaninna

o
Salinanknna

iw lh-ﬂ‘ -l"-u

| l

& 19. IREAIAE RN ) Fr SLERERE 2 TRER -
FRREER R HEBZ EDS Yeik B E L2k 15

= ML T T
- |, -
u_ ks |

f: (-
= -

" [,
= [iem—
= -
J.. AT
- o

20. IREAIAR RN SR A SL(E HRER B 2 TRER -
R EEEZ LB RS

21. RS AR R0 S50 P S AR R B2 TRER
FPREERERRZ LR G

22. REMARA NG BN AR EREER ZTRER -
AR RERZ (LD

19 BIREBAER NI AT REREER
288 ~ FREEKESZ EDS K LB H L&k
13 o AEREET - RERRER ZTEE ~ A B SR
Z 3R wt.% 23 BIAT A 33.4 wt.% ~ 33.5 wt.%
LIk 34 wt.% @ RFEE ZTEER ~ AP EEES
Z SR wt.% FEEBOR - WFERRRFTAINZ
SR RERYIREIE BN ERIY 50 - BOLEIR S
B o B 20 AIREBAERINEEM TR IEIRE
BREZIEES ~ PEBEEKREZILZER G - B 21

REE RN EH R ERER A ZTRER «
BERESZ LD - B 22 BREH RN
AEMARMEREEEZTRER « AERELSZ
{L2Rn - IRIB LRI - AR RRER
SBERN 70 wt.% HR¥ B EEREL AR
Rz 2BEEREZET - EHERVREER
1T - aEEmEE BEBEME AT RIEZ IRE
BWEHEITLER -

BEAE LA

o0
. (a) St M pemiler
/ Fﬂ}-l'&\lml‘hr
_ i A plwite Al pewier
&) | /F.}mll-h-p!nlun
E [
a
£ s
&
E 40
=
= " , -
X |
1]
L] &0 [ 1580 i 150 o
Coolimg time(s)
80
| )
20 - Biwi. % Fe pewier
|I - T Fe pewier
-0 ! T Bt Fe pewder
% A7 Eiectien vemperatare
; r
: " s
vl
£ —
E e —
b 1]
o
1] = 1041 150 {1 280 ol

Cooling time(s)

W
80 5wl % O poswder
o Bl % Cm powder
£ i, % U powder
= -
£ Ejection temperatwre
=
= 5
L
E 40
& —
) —
|
i1 -
L]
] 0 {10 150 2iH) 150 A
Conling time (s)
b
(d)
B .

Tt % o, pawder
™ ] S tfr. [
3 __Iﬂul.% Cer. pawider
E’ [T o g E jection iemperature
] " -
£ s
£
E &0
-

L]
o
1o

n iy (L] 150 20 50 Nk 50 Ak
Cooling time({s)

23. BMEMARREEE TN T EEELLAE (a) $88) - (b) S8 - (c) A ER (d) BEM I E MR E BRS AN 2 B fR

23 HEREMEREFRETNTAEELL
BISERD - S A ER R B 2 E SR E IS
B 2R - B 24 BEREHEREERR
MAREELLGIERN « 71 - MMEAENZ
E /LA - #ER IR - ERSAIRSRIIGEE
RS BEIRFMEEN - S8 R EN R EH
ZEBLLAIEIMMEEZBL - B 25 #;i_ﬁﬁﬁ
BARAMRIFRERE 25 E AL
BFELLEE - AR ER S EE B AR R FIR
EIREEZ MR AEITHE - ERRSEMES
M 60wt.% M FTER(EZ IR E - AILIETE
MR AR 86% B 26 BHEAAETET
ARTERFIRER B 2 51 = L AIE R LR AR
o JNERE A 3 2 B AR T R (R IR 15 AL 51
HERZ LA BETLE  ERREMER

N 60wt % RMFTRMFIRER B S HERZ 2
AMERFI AT LIBRF 6% - MERERBEE R
R RE PR S FIR SRR B 2 M R A TELE - 58
FIRERIBRIAIN 70wWt. % SAARFTELIE 2 IR E
B AJLEE M ARFI R 70% - MNEREH
HESBHEMEFERERASHERZZ
ANRFRETT LR - ERIREBBERI 70wt. %
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