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AR JEC World ZELE R H 44 (AR SR EZBI% > L5147 1,100 Rk s e o
R ESERR L T e BRI S e i - Hrp B & 2Bk A e (L ER - H A
Toray ~ H 7K Mitsubishi ~ H 7 NGF ~ EEFIIS Solvay ~ ] SCL FHisK2E » FEHSNTLRE
w5 o MRAREIR ST ANV TR e B B A i B ESERR P AR > ARSI » TIEAAH]
FHEER TR S R BR S RIRE T e - DI A B RIS A ErE L% FEe
BRI O E R Ry B -

=~ f7iERH
I3 TS
04123 [R2F2 : DRIEEIREHE D A

04/24-26  [REEAERE ST
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04/27-28  [IRE : JEEIHEE S D Pk E B PR E

I~ FREEAR
CEREELE
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HEEPEHER - BIHF TEC World 7Y 60 FR[1] - B ERERRER - NER P RrE otk
SRR ELIEA -
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2023w S BIENVENUE

001 : JEC World 2023 %75 ILAERI DL 7R 002830 -

&l 002 1 AS5LARCHER 2 B (EE SR S e A -



JEC World 2023 223t BEAT FAEERI b4 BT R ES R0y (Paris Nord Villepinte ) 2234 - Jb4k
e BERE RNEE,TEEITL 2 —  HADRERILES - PRk R = S PR i
554 15~20 43§ fia 2 3R > (A Al Ehe bAoA -

Je4eBpt M O A (E R RES, » i AR EE R B Hall 5 81 Hall 6 WY {RE ]
AT ST > B A/ NG 72,000 SR - RSt A BB RS ECE > 200E 003 Fiw o f$E TEC
World 455t SHEBARKE 44 EHEZ ~ £9 1,100 RS ~ 49 33,000 L. ESEERIKRS TS
TEFE JEC B EE - 2RI IBUNEI R Ry T > 34547 54% > P DER A RS » KX R AR

(HEE 19%) « TIARZEEM (HEE 12%) Kol (S5EE 11%) ABELFIELE 2022 F&42
F 7% Kz 2% -

=), (E====)

Y R
WAL § DA
0 -

i

003 : ZEERSEEH -

JEC World 2023 R E R L ZLE G AL - WEthkl 2 €% > SR MESREN
REMEE Z i R BUAR - AH B AH AR 2 2 tEA0E} o RIBMEEE 73 7T 73 R Zp (matrix)
B 58 (reinforcement) » E:A4 0] 43 B E 14 A7 (thermoset matrix, TS) Kz 2V MEEA7 (thermoplastic
matrix, TP) » ZE A alsat iR E A TR RN Carbon) ~ 338 (Glass) ~ ZE &= (Basalt) ~ 2B MR
(Biobased) ~ =173F-(Polymeric) i< & (Meta) % - 1R &35 A& AR EA B A MHRHRYE SR
JFRHE R ([ 004) -

BHEGADRHETT I TR E R R A% G BAR » (RIS 4 T 73 R » 73 Al R K
I (injection moulding) ~ BA%E% 2 (compression moulding) ~ &% T-#i(open mould processes) * 3D 4|
E1(3D printing) ~ EZZEHRN#EE T 2 (infusion-VARI) ~ saZERK A (bladder moulding) ~ fEHEHE £ AL
i (resin transfer molding, RTM) ~ Fi## 2 (pultrusion) ~ 444 4245 (filament-tape-winding) 5z [ &1
ST R ffir(automated tape laying, ATL) » _b#it+IEE &M RHII TBAZ R RA0E 005 A o
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ECTION MOUL DING

yF -
3D PRINTING

A#

COMPRESSION MOULDINC

rys
fi&l 005 : %EAM JrJrEHﬁ% B ER AR - SRR TRRE R -

RIREZRNA G ~ R SR sl ~ @M ELEEHFEM - B L
st ~ WEMRIESER -5 8 ] R 5 T B s AT OB 3K © AR SR SR AT
A K ZE (Aerospace) ~ i A f%(Drone) ~ H Bfj 5 B 75 FE 38 (Automotive & Road Transportation)
B = 8 T 22 (Defense, Security & Ballistics) ~ H#% f# (Equipment & Machinery) ~ 42 JE R fEEEE
(Design, Furniture and Home)--- % B A ECE LSS K 2 A%

(O)EMEHRaw Materials)

AR R B JFURH R R K 25 LAy L - LI Ryl Hom T 81 H dma e RE R A
TRHHE SR R - ST R T DA o 10 HoAtiE i & RN (28
i~ ZRUEEIAES) ~ ORI (LRSS > IMHeRFEM R E S TS - BER - &



HETR] ~ 2R ~ BRI o TS AT L2 2 M 70 2 MERE -
1 TR&R4E(Carbon Fiber)

(1)Toray(H Z)

£ MEERETET HYEISR T o EREERVSE S EAR MRS &khn ~ 206 - (B2 BIkES
MORPRIECE S5 IR e B 5 fE2EK 20 HEZNIMERES 46,000 “ET - R EE
R LR GRS R4 - 3R B8 (T1100GC/T1100SC) B Efsigy (MeOT) Fifdhak 4k
(&l 006) > IE A HEFI I LB R ~ e ARRBRZE 3800 - HoaR o (ORI BU biraBaE R
JE A EEhZs A1 (8 007) ~ HEhES -

8000
T1100GC/T1100SC
7000 Strength Modulus
@ 7,000 MPa 324 GPa
’ Elongation  Density
fo waosc §
< 500 2.0% 1.79 g/cm?
H
£ -
E
< 4000 ; G G M60J
£ o
Strength Modulus
3000 .
(40 o] 3,820 MPa 588 GPa
2000 T Standard Modulus ' Elongation Density
@8 Intermediate Modulus
= High Modulus 0.7% 1.93 g/em?
200 300 400 500 600
Tensile Modulus (Goa)

006 : Toray fix 4 7 et 148

& 007 : Toray kAN ES KB Em -

FBHE B AR SRS - SRR ENE IR R - MR o PSR MEE A A EAS TS
SRIE - WITE ~ MRS AEEHES > (AHEEYVEHEANE S NBURAIHERE - (HIE > bR
BUBEN - DIEE/ VBRI RZEFESE » N BRI B R A T - (EEEH ER R R
Hr (B0 PEKK KIE) » (E135 E M1 LR R [ (RAVREFCEE GATRRE A E IR - i a]



DAFE R 22 ZE 2 - Toray B H A ispace 8l H EKER R A B & 1FBH %8 Hakuto-R =5[] 008)
FH SpaceX Y Falcon YURUE JL5R) K Fif KK - B & B2 )3 7122 - Hakuto-R #Y R /& Reboot
(EED) WIER > FISRISERANE » Hakuto-R AL EEMN AT > a8 g s
H A EATEE T B BRAVIRES © H2AY Hakuto-R (B BB — &S - FTHE
S5 Hakuto-R HRE S L& F 35419 Falcon 9 KET/TElE(% - ZfiE HBk#NE - B HERgE

TR AR -

Ispace | e

Completion of first orbital

Mission 1 Milestones ' > Success 3 1cousmw 7\ Control maneuver
Establishment of a ®

» Success 2 (L1 Hour) Steady Operation State

Completion of Launch o

and Deployment

> Success 1 (L -230us)

Completion of Launch Preparations > Success 5 (L.

Completion of
stable deep-space flight
operations for one month

> Success 6 (L. 335 Months)
Completion of all
deep"‘space orbital control
maneuvers before LOI

» Success 10 1145 Months, 1.5 Hours
Establishment of a
steady system state

after lunar landing

== Reaching the lunar
gravitational field /
lunar orbit

.
> Success 8 (L 45months |
Completion of all

orbit control maneuvers
in lunar orbit

> Success 9 (L. 45 Months, | Hour
o = % Completion of
lunar landing

® Complets
Landiny

% HAKUTO-R

009 © H A ispace HY Hakuto-R 2 Mission 1 5% € HFZHE o (ref: iSpace E4d)



& 5 EHRIT > HA ispace ZNEJAY Hakuto-R ZFERSNEVERGR 26 HEE 12 B
40 7y ARENE H RAHEIFZ] o AIE Hakuto-R E=EFERT 1 @M e 0k Lma - AlRE
BRETHBR 0 fe8% ispace EANMAE HEBLULMELS - fEE5EFE 2R » HAKUTO-R HE
C5eRk 8 (EEERE - 5 9 (EEt 2R hikE e ~ 55 10 (B AE s Bt sE s R E AR E
LB T - BERZ IR T » H ispace EIFIRE HE » %A E S A KEReassTETH
=Y 2024 FEBE5T o (ref : https://technews.tw/2023/04/26/hakuto-r-ispace-moon-landing-japan/)

5 EAIBRERRIN &y 40 B AR RIS BIAR ~ FE B FEHAYBHSE - Toray & AR E
WEE s Hodh o G A R EA M S A Continuous fiber reinforced thermoplastic composites,
TPC) TEMURLA B ATHIRS B FH i ~ DRI TR iz FIREE - NEE RAV T KEEL
RRIRAR 2 1% T EREY) o fEAEEEBRE T - 2022 13 IAMRIERE - 2] 2024 4F > (SRR E
FEAE K& 1000 M=l TPC » BT @ BN B T B 2 RECARARHEEM KL » EECTHSH
EIRE - N TPC MELZ A &EIOUL AT R » SR g EEERNEEERL - #HitE
I TPC [CIUNEEME » (HET4I R 1 {RERIT © BR T &R EME I - TDEME SRR IR E S E
W 2B H o BENEMEMRIE » TPC w] DUBE P IIEVETT A0 T.(E 010) » RIELHTEE
Ry 7 m] [EYSHY -

TPC-Cycle: New recycling route for thermoplastic composites

A: collection B: size reduction

C: mixing D: compression & cooling E: release
(a few minutes)

d—e |l

1. trims 2. shredded flakes 3. molten and mixed dough 4. moulded panel

010 : TPC Hy[EIUCFE NI TR FLE ° (ref : Toray E48) °

TORAY 7 {28 B8 il 1T B 4 46 i W BT o0 euro advanced carbon fiber composites GmbH (eacc)
& FiS s LA ER AR RS A E(E 011) » /& Toray N2 E A E > B FIEEEA Wi E
FH : Esslingen ~ Markgroningen sites © £ ZhH3TH H 7 — B[ Fs [BISChie S4B AH RERL T B 3% -
PRI 2 DAE U bR 4k rCF 45 & Delta Tech BYAEE 5 - LA Forging(#%4) 77 2UEL/ERY Porsche
GT4 ePerformance FYFTS [2£ 2 (& 011) - TORAY @ R HAE Bt a4 > 7 SEELE R IR &8
HJ7 - M B 563~ Thermal decomposition Z FZ{iif(] 012) » ZERKhR G4 B4 AU BIFE -
A BA#E chopped rCF(recycled Carbon Fiber)#H milled rCF Wafd [a|US B a4 EE) » Wi 18 480 I
T 0 BEDAS BT 2 i s £ 2269 1CF FEdmasat B AR (R 013) 5 5540 Toray tEREERAEIRE
IREE— LR A M E (MM ~ ZME RS SRFE % CF FEd o BIAE A RRIIR R ~ F/KATEC
R~ B KRR (& 013) -


https://technews.tw/2023/04/26/hakuto-r-ispace-moon-landing-japan/

‘f////

/
.
(2

011 * Toray FIL eacc BF& .0y » GlE & 1Cf &5 &4 ERIREFTIHURAYATS (& -

rCF Plant and Process Flow Waste CFRP

rCF : recycled Carbon Fiber

] 1
] |
] |
]

! | 2nd Crush : :
| '''''''' 1 :
1 : 1
: Therma.l " : Innovative tech :
| Decomposition ,
: rre— (P '
! H - . B H T H

: . Classification = Milling i
| ''''''''''''''''''''''''''''''''''''''''''''''''''' 1 .................................................. | |
E . Measurement Measurement : |
; 1
] 4

012 : Toray #Y rCF T g2 s -

10



Application development using Toray’s rCF

— o« — WB,

Chopped rCF Pellet Injection Molded Parts
Mixture ; : I:> I:>
w. Non Woven . N
Chopped rCF Non Woven Compression Molded Parts
-\
Milled Fiber ‘ —> T > Additives for resin, rubbers etc.

Milled rCF

Partner’s Products using Toray’s rCF

Soundprf Panel for High Way Water Purification Pellet

Law (base) Sound Adsorption Panel Incombustible Panel

013 * Toray rCF HYSAR B S {ERE HEAIE P E Anb % -

(2)Mitsubishi(H %)

Mitsubishi 22 Toray FytH 5 2 iR GRAET ARG > (E RbRARAETEREAYTERE > Mitsubishi 7R
T H % pitchClEF ) £ PANCE PIIGHG) Ziediidf R4 50 DJARAE ~ TR - [ UThiR &4 (eCE)
81 C/C EEMRHEAE R > 40&El 014 Ao -

Mitsubishi Fsfe&35E —HRI5 R H pitch BiRERAERYIRRE - PERELIIE 015 F7m » B/ pitch %
pedfias » Ho iR B n] 2 E1 930 GPa» BEMAE A% 800W/m « K M4k 01 Ky PAN Zafincdhid -
HA R f e A2 7.0 GPa > #8559 310 GPa -

11



Resized rCF

Pitch CF(16k)

PAN CF(50k)

\\\\\

Tensile Modulus and Strength

v~ MRT7012P

~yG— MR 60H 24P

TRS0S15L—gpy N0 Mhse012p

oq K13C2U
.’) v
TRW 40 50L HR 40 12M FKI3520 KISV r ) ap0y

NG
K36 S

“K13312

TenslleStrength(MPa

X
- K233SE \K63712 K63A12

00 500 600

Tensile Modulus{GPa)

015 : Mitsubishi fRa4E 4 E & -
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JE N i PR S RS b SRR (] 016) > ELAIER (5 A 38 e K AT B AN [EI PR 2 e
> HEMSEAESEER 2 ELn 0 F140 K23EHM [R5 BA4FHY ST ieSE - S0
R E st aaeat 2 4 o

_— Thermal Conductivity

K23EHM e

. 1200 K23EHM
(Ultrahigh Thermal

Conductivity Grade) 100
800 Copper

- _ . 600 o KZZHM
Carbon Milled Fiber uminum i
Target Industries : 400 =
Electronic Technology 200 K6371M
Target TC : K223EM PAN-CF >
y 0 - a
>1,000W/m-K 0 100 200 300 400 500 600 700 800 900 1000

Tensile Modulus (GPa)

Electrical Resistivity

uQ/cm
K223EM 1E+12 [UERRTIRIR - -
(ESD Grade) lEv»?)v_i : Dissipative :
Target Industries :
Semi-Conductor Technology K23EHM
. 1E+3 i
Target Properties : (Tentative Name)
PAN-CF
et K6371M

Surface Resistivity ; . — K223HM
between 107- 102 Q/sq 1E+0 b

0 100 200 300 400 500 600 700 800 900 1000

Tensile Modulus (GPa)

016 : Milled pitch-based carbon fiber & EFRFETERE © (ref: HA=Z(LEELY)

Mitsubishi FiTFf# KyronMAX TiRéB@ bl » Ry Bl s SE M S A0RH(E 017) -
BT MHBEE ~ BUR S MEEURIDRASN - KyronMAX @SR EETER » vl =g 2
SRR - B2 S RS ST SR D T 4Y 75% - KyronMAX®MAAT# £y PEEK fuths - HAE G
TEHAHIL S SRS F] 2 336 MPa > FHE AT 2 37 GPa > R1H % PH /<105 ohmy/sq

017 : KyronMAX tigdli 4t &bk B KyronMAX 814 & 85 & %tk -

(3) Nippon Graphite Fiber Corporation( H 4)

HAX NGF EEEUEIRES Zb8aE - [RZKE YR o NGF braBAESI AR (R B (R > (K
JRAME AT 73 Ry XN 81 YS/YSH 51 HAHEE AR EAE 10.0 um B2 7.0 um » HATRSHEEZ

13



TR By 00 Z51 ([ 018) » oA E ] 4E 880 GPa ~ 788 F 3.5 GPa ° M4 V484 Sy H il
MeRE R AN By XN-100 » E 5 #E 900GPa ~ EE&EA] =3 900 W/mk -

6000

® NGF
- ®  PANCF . Thermal —
T (glem)
5000 | & (Wimk)
XN-100 900 222
© ]
o HC-600 600 222
= 4000 L L YSHB0A
= m @  YSH70Aysgoa XN-30 500 2.19
£
%o - YSHO0A XN-80 320 2.16
XN-60 XN-80 XN-90
g 3000 |- Golf shaft Copper 400 8.9
1) Fishing rod Steel
) Aluminum 100-200 2.7
= -15 YSH,YS; Satellite (Antenna, Solar panel, Structure) B N
c 2000 f High performance sporting goods (BN) 60 2
ﬁ (Bicycle, Golf shaft, Fishing Rod)
XN; Industry, Civil engineering, Construction, Sporting goods PAN CF(HM) 70 18
PAN CF
10 18
1000 (230GPa)
Aluminum
1 1 1 1 1 1 1 1 J

0 100 200 300 400 500 600 700 800 900
Tensile Modulus (GPa)

018 : NGF HY pitch ZhRaB AT/ 2 E B -
(4)Hexcel GEER)

5B Hexcel (BFER ) AEIERILFL 1948 47 > FEHEHEIFENRANAE - 2 SMPRIRISEREEN: -
BA 2B ET 7000 8F A > EEBRSHEA 24 8422 A - 17 H Al Hexcel 2 55BA R H bR
dhdedoEns - XIS IRIA H & AU ZE BB 2 2 SR B anpa 2%

ISR

019 : Hexcel & H R a8 4t BT R AR BEHE M 2 o -

Hexcel R0 fEE t DA% /X Bl 8 HexPly® Nature Range R AREHAE (o i dée) B AR 177
EHERERHEGEGH RS RyRE - L FEE) RN REFE RS A REA TS

14



Z& (&1 20) > HexPly® Nature Range E#E4S @ EREGIIEIAE - (141 HexPly M49~M78.1-LT 1 M79 -
HEFEYITEIRERAE - Hexcel WEL TUV Austria &1F ° & HexPly® Nature Range iy
EVrE BRIV EY RS  ERE Re S UM BRI R 7 [ R AR R - AR E M
RERIEURE FE (e[ AVRRTE - s EE SR EL BRI - A6E 020 FATR -

020 * Hexcel YA EIREEIE SATRIFTR(ERYS [ R HE TR -

(5)Solvay(ELFIEF)

Solvay {EERAF] - ZARERALH EEAIRAAT B ZE B VIS BU (B T8 > 2015 FUE =TS —
KR/NERER PAN Zliiedife Az 2R Cytec » 2017 SRR TERT SO0k hiedfiaf fR &R £ 72 ECF A F] -
Solvay f&4 H A< Mitsubishi 2 1& » 2EKSE K [FFEA PANCEPIIRE) Z0REER] pitchCEEH)
FubiRadE AR FERE IRV S - HeEBAY I EREANIE 021 Fos  (EHIReZ A R B R > - (NI
AR SE TS B I 30 _EORACAIIRER - P USSR 2 PAN Acbic @At TR B2 TR 75 AR dae - MsE
BEMERERNEEE S © Solvay £ 2019 . - BTERIhREAERISRE SCGL IR EFHZE B SF#E
DURFEE — LA R SR Ay A B (IMDBRBREE SR R 1T EroRsr R baBE i SCL B
ZAEft o 1M Solvay RIS H FHAEMHE 240807 -

Tensile strength and modulus of carbon fibers
Tensie strength Our carbon fibers properties
Ksi  (MPa)

o Carbon Fibers PAN based Pitch based
UHM

6000 L}
x (Panbased) P {Pitbered Fiber Type 300 T650/35 P25 P30 P55

5000

\

700 - - 3758 MPa 4275MPa 1380 MPa 1350MPa 1380 MPa
w0 4000 eanbany ) ( )’/ ~ < > Tensile Strength (545 ksi) (620 ksi) (200 ksi) (200ks)) (200 ksi)
500 =i 231GPa 255 GPa 159GPa 207GPa 379GPa
i 200 \&/ Young's Modulus (33.5 Msi) (37 Msi) (23 Msi) (30 Msi) (55 Msi)

2000 - s
300 ﬁ M\ Elongation at Break 14% 17% 0.9% 0.7% 0.5%
o i oA omeed) entese) P R 176 g/em? 177 gem? 195 g/em’ 2.00g/cm’ 2.10g/cm’
309 ° &/ Density (0.064 Ib/in) (0.0641b/in’) | (0.0690bfin’)  (0.0721b/in) | (0.072 Ibfin’)

TG"'“GM“"';"(GP-) Thermal Conductivity 8W/mK 8W/mK 2 W/mK 50 W/mK 120 W/mK

0 50 100 150 200 250 300 350 400 650 700 750 800 850 (High Stifness)
Msi

021 * Solvay FTEE PAN ZlifedBiafE 8L pitch Ziedfidf 2 MEE % -

15



Vertical Aerospace VX4

>4

022 : Vertical Aerospace VX4 HYHEEEREFH Solvay HYTEISAR » A LA out-of-autoclave HY curing F7
B ETIRE -

(6)SGL Carbon(fEE)

SRETEEHY SGL Carbon » &35 L FTEoHHEHAY S0k BkéB4E(SIGRAFIL® C T50-4.9/235) »
BEAEREAERE » FEHHEBRERSKETHE  BRT sBA SR ENRELSN - I
Hrife AT S0k Birdl4fE(SIGRAFIL® C T50-4.9/235) » # ELH#FLATE 50k hied 4 o 4852 B 2y s
{éi & (high elongation) » + MEFR T PAN % - /M-S AEBERRGRE ACN LI/ RKEZ/MBER)
REVERRARAE

Overview of SGL basic fiber types

Tensile strength [MPa)

NG 6000 — SM : AM :
\\g' "S‘\»‘«“Jﬁff[\ “vicduluz" i "AJL“AF‘L;ErL‘rh’\_c:luMS" '
§ = §6bb Fi S Fibers
< >
"\ g’i 5000 — ® ° :
. = C T50-4.8/280 '
{' - . CT50-4 o'wD’
= '
R i': 4000 — - C T50-4.0/240 @
Zr B0 —
E 220 230 240 250 260 270 280 280
= Tensile modulus [GPa]
Typical properties Units C T50-4.9/235
Tensile strength GPa 4.9
Tensile modulus GPa 235
Elongation at break % 2.0
e N - | Pressure Vessel based on 50k carbon fiber
Fineness of yarn dry tex (/1000 m] 3420
Single filament diameter um 7.0

023 * SGL Carbon HY 50k BiRA&ERIAS - BIEUEIRAY SR A S ©

(7)Hyosung (¥&/)

RE ##EIAY Hyosung EH2AEEE PAN ZbRERAE R £ - IR IR AR RE L > G50
JEe tH AL AR bR AR FT B (R T B SR s B SRR > IR FHEHE 2028 SRR B R
28,000MT([&l 024) -
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First Korean High Performance

ensile Stren Tensile i o Sizi
Numberof|_TensteStrength | TensiteModulus [ y [Flament [ vy T saing

Carbon Fiber Manufacturer, PR | s S [ Utk | S US| 50 | iy | e | T |

6,000 5516 800 250 363 22 80 7 400 10

50 12,000 5516 800 250 363 22 80 70 800 10

i 12,000 5516 800 20 %63 22 80 0 800 Unsized | The !

H OSUNG 24,000 5516 800 0 363 22 180 70 1,650 10
G H3055| 12,000 5516 800 20 [val 19 180 6 75 10

H3060| 24,000 6,000 70 20 421 21 80 5. 1,040 10

h‘ H3065| 12,000 6,400 928 20 421 22 80 510 10

Il History

Acprowed Corperate
Ivestment Plas for e
CommercialProdction Lne

Estabished Semi-Commercil
Line i Jeork, Korea:
0 capa. - 00 MTiy)

H2550 6K, 12K, 24K H3055 12K H3060 24K H30865 12K Test Method

Tense Strength P2 (s ts010sis
Tense Modus  GPa I I 010618

Filament Diameter ~ um 70 68 . 1S0 11567
TenslleStrain % 22 19 ] 15010618
Fiber Density /e 180 180 5 1501019

Yield g/km  400/8001.850 725
Sizing Content % 10 10

024 : Hyosung WREEFSUSETEMFER - WH ISR L SRR -

2. R IRNGB /4= B 854 (Bio-based Fiber)
(1) BecompGiit2)

FEATE]RA 2011 FEHRIGE R - —FatatR oo a4 s pl e S ERE B AR - Alds
AF& EPFL(Ecole polytechnique fédérale de Lausanne * )& S F0EE T B AR R EE - - i
{5 FH oo i A 4 AR B A R PR BO VTMINFE + 40%5 > Beomp DAGHGARAE R Rl » 455 HE S
RHRIE RS R e L - FrrgsETH B R 2R R S TH E -

Visual layer of choice

Interior twin
applications

025 * Beomp & e MRHRFIEBLE st > FASEHH S RARMMEE S n © (ref : Beomp B
)
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(2) ECO-TechnilinGAEd)

BT £ DAEY A (flax) ~ KR Chemp) ~ 2t (jute ) ~ 0k (kenaf) &y -
HRR B A A e (fibrilight ~ fibrimat ) ~ §m&8Af (flaxdry ) ~ 84T (flaxtape ) BLARAETH

=28t (flaxpreg T-UD) » iR 2R B (BB DESN - It Bl (B RAVEIRIIGE - EE L
ARSI ~ iR R

ENVIRONMENTAL BENEFITS OF FLAX AND HEMP '

B B @

VBEATION ATITWENCS SUSTANABLUTY
CAMIINNG
tcerome docoron (10 CO, 1 Yow
4 ' B
NONRITATING WOOD OOk R § ek -
mws VINLE HpESS
Tre Ui O rOtoH Notrol toen are
1000 doawn | eaure o pODUOF for
poncnal protecive Irer cesthesc
< .h
o =
RAX CAMON GLAS | MR GAT

MATS TECHNICAL FABICS TWILL 2/2 UNIDIRECTIONAL
0% 1CO% Fiow ] O o ) 190 i Long nockied 1oon
LS St foens Shart foers Shaxt toon - | S - |- 2 s S5 Bty roany
sy Vioson sareeg Maemun shength
Cownetc. < . Covretec « MW OORE S - Uighhwenght < ATt B ook
PROCUCT RIFERINCE  FI00 MIOO FISO M1%0 F00 F450 BL200 B0  BSXO voI180 100 A0 X0 TU0 100
FIBERS AREA WEIGHT (/m") 100 150 0 4350 20 0 0 180 00 200 X0 10
UINGTH 200m om 15m 0 m Hm m m Xm om
wion 480 mm 1000 mem 1000 mm 1000 men €00 M/ 1270 e 400 mm
reoctss o0 LK J LK J ce

1}1“‘-‘*;0!“1"" iy’

026 : ECO-Technilin JZE i/ 48 E

BRI -
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(3) Flaxco(EEFIEF)

Flaxco FRITH? 1850 4> FZ A EETH H Ky no 4k B H 4R in 2020 F-E2 EconCore &1F »
i flaxco SR ARAERL firBd EconCore TR PG M RME AL &S S TP R fEf > 2 RE B L H 58
FEFE 2 PERE -

HYBRID

027 : Flaxco & &R AL fE R -
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3 H At &R
(DR INGE 2B 8B4 (Basalt Fiber): RockFiber(8& )

RockFiber 207 20 iia s bt 2 Fl s Bass » 2 i adEH = 1400 EEIERLGT4RIM TS - K
PRI 7 Sl ] - (B B MR EERINE ~ DU ER ~ (REEL - SEEIH ~ FRKBLE S
BIEEERNE - $EFEN kORI > BRI IGE - A FREZ X EM R EE
M R EESAE - ZRERE T - ZEEEE R - ZRE R R X E R RS

|

|

l BASALT FimEX FORCOR \
e L=10-220 pm D-10-43
Fabar o Produced s forhg#

e TS

@ rockﬁber.P§ | 3
€ Ifo@rociiber pratant 2
T Qoo

N Tl
@ [0k
\.,,‘foa,,%.pt :

Aot |

o@ et

B

|
Chopped Powder

0.1~40 mm 30~220 um
028 : RockFiber FYEX AL ©

Q)BT &4 (Glass Fiber)

BB R H RSt A D R B A S 2B B R S e A B st I E A E
o EERERIEAENT AGY » #EH S-2 glass fEpI A 4R - HEFERIVEMIED - Hia
H] 7 4,890 MPa > E%E 89 GPa > W JEFANEFH&EER ~ Bl yNE SoKAT /KIS - 5590 -
AGY AR T i AR a4 > L-2 glass 4045 A FE A = U@ ER A 2 PCB AR » H B
B EHE (Dk) BHEERRE (Df) > 4335 Dk@10 GHz £ 4.38 K2 Df@10 GHz £ 0.0002 °

(3){LE2 4R 4 (Plastic Fiber)

KIEREERAYZRAGHTAT B 5 4848 - R LR ARAE - NI L35 R o7 dm Bt
BEREEN S EE s - AR e BT » JEE AL
E RN Z 503 E] > ZJIBA3 LITME (Fehy35) @ - 2 T a3 edis - (ERURE
Fo-30~150 J& - SREEELE 0.2 mm - BE{EZ#E (<0.02 W/m) ~ FI4R&R ~ i /KOESF RS -
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(E)yE &M (Composites)
(Dkcarbon(F&E)

Kearbon SEAREHEIR (SRR CrHE T B RIS @ AV O (A - Flr
HmE R b SR SR o DU A RO R ZE B B bRl & oo F s 2R g IS e » Al

MUERRIREEAERR LY EIIRFEEEEREHE -
(ref : https://www.kcarbon.or.kr/web/page.php?pcode=EDO0]1)

BESEELES 9 EHEE - EEREMG A RHE - 55— RiEMER N 4815 ACF(Activated
Carbon Fiber) Non-woven Fabric » EEEZE A FE 2,000 m7g ~ FEE A 150 g/m” » E A DR VOC
28 RIS Rt kB AIE 029 B o 85 IH RyhirdidE FAER(sizing agent) » T EEHE
FHER AR A BIER A RIS 2 RIRVES &1 > R eSS ARG B LR » Fflo 7S B e i f
FRANE 030 A

© Material © Feature
Specific surface area 1,000-2,000m2/g, Excellent air purification (deodorization, VOC removal)
Basis weight 100g/m2 or more Compared to activated carbon, adsorption and desorption

rates are 10 to 100 times faster

Minimizing Carbon Emissions
Reusable when used in VOC recovery field

outer surface micropore Cost Reduction

Macropore
v transitional 7 Reuse of recovery solvent
A N .
N e e ,
J © Application
Industrial
Micropore(10-20A) VOC concentration and recovery, removal of radiation gas
Macropore(100A) < Medical
k Smoke filter for surgery, hospital air purification
Household

air purifier, water purifier
ACF 0.5-5mm

AC

029 : JEMERE AR ST ACF(Activated Carbon Fiber) Non-woven Fabric $iA&EAER -

O Feature

It is an epoxy-based sizing agent that has excellent friction
resistance and soft drape, good spreadability, and fiber-ma-
trix adhesion.

fu o ] 4 i

L% 1 z

j 3

7 -_1

The properties of carbon fiber with a developed sizing agent applied

A

2 A3 O

030 * Fohesiste EATRI(sizing agen) RFRELFET -

kearbon 3RS FHE IR - AGRSHEERE IR 2 —(EE R E SRR A
MRRVE B (E 031) > ERHEREIEE B BRI EEFKMZ% - kearbon
T PR A S RE PR SR 1 - HEHH T B EM B EE 4R (18] 032) » Kearbon i A &
REBLEAM HRARY e R HE Y MR EERTE H ) - s AR EE T EBIEAET 28


https://www.kcarbon.or.kr/web/page.php?pcode=ED01

iz > A FbRERAE I HIEEITHY - 2
IR IR

ELTEITRIME -

FRE (| SRR - REEERET AR (AR

B BB ey o > 75 "‘Z*Aﬁﬂﬂéﬁﬁi’%m)\i EfF25(E 033) -

031 : U\E

RETRESIIRERZE GRS R AR -

Carbon Fiber Electromagnetic Shield Cable

© Technique

A carbon fiber EMI shielding cable that combines design,
brading, and extrusion technologies using carbon fiber
shielding wire developed with carbon fiber spreading, slitting
and post-processing technology.

Conductor Sheath
Carbon Fiber
Shield Layer
Insulation

.—’

Carbon Fiber Electromagnetic Shield Cable

BB ERARET -

[l 032 : DAbs&BAE AR (S B RE

O Feature

Shield wire tensile strength : > 2 Gpa
High-flexible EMI shielding cable using carbon fiber

Lightweight EMI shielding cable with low density of carbon
fiber (1.8g/cc) layer

EMI shielding cable with electromagnetic shielding
effectiveness of 40dB or more

© Application

Signal cables for automobiles
/ communication filed

-
Power cables for robot/UAM w

field

Product application field

033 DAbsesB I (ERYER iy i - B5A ARVl s RAIORES: - WEATRE -
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(2)KOLON(FZER)

KOLON GLOTECH REIZFY 1987 4 B—R&ra MBS NG #A 2 T(bhVE il
BRI ~ A5EMRAIREGE AR - KOLON GLOTECH 3 B84 785 B AL A il S
40 DL NS T o B2 E]JES Y KOLON PLASTICS FRIZH 1996 4 B THZ9KE (EP)
B B LR T E A REN 57 R Sl SR & R & T2 Y S MERE AR
PRt A b E RAH 4 » B34S POM ~ PA ~ PBT #1 PPS - Mi#E&MRIERFT » F S
—TEA4E: Aramid Fabrics(F54m#i4t) » PE UDCR ZMGEIR4RY)) - LU ACFOE MEbRabaE - 1084
TEAT R BART sk ST e A U7 (& 034) -

eeeeeeeeeeee

Deni ount Weig hicknes: —wli"’"'s e
s socc w0
oo 0
0505
o 70
Den ount Weight Thicknes: —w;r-:“ = T
= " =3 %
=0 ono a0
= 2003 2000
=5 5805 550
P 7500 7550
= 3640 )

Soft Armor Solution

Hard Armor Plate Solution |

034 : KOLON 784 e in Bl e I fE ] T 57104

035 : KOLON #5fe th IR SR O S FRREAE SRR -
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'COMPOSITE
'ENGINE BLADE

Material : Qualified CF/Epoxy prepreg

Process : Autoclave

Complete the structural and functional test
Advanced process development for mass production

BevOND 1
LIGHT

AUTOMOTIVE
PRODUCTS

037 * RACHEAE SRR -

KOLON #THA A A S BB AV E SRR - RO H S ES A ES
(& 035) « A REH R EE SATRIEE R (18 036) > SFEHIREE / ZMEHVE i L El
Z— > WRER TR ARSI - R EMARE S B2VEAE - REBERRHTRH
JIR o B GRS D EHE SR ME © B8 (metal strip)@FUTEREIER - HEES
JIR S - IEGTER - &€ 15 MEHERRALHME - 1,000,000 FKAEER 55 HEAAE 7000rpm HY
T s R > B 170m/s Y REBENGRE - FrA HIEEEE5E AL ©

[EIIFE PR ARV R - BB RV R RS - B R SR towpreg(120-150C
curing YEE/60M Pa fir{H5&E) » DA HFH towpreg winding 4244 FE VR RS > winding
rate>2m/sec > HAFTREIZEBR(—REEH wet winding 757 » winding rate £ 1m/sec > 7%
=R ER) 0 W& 037 AR -
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(3)Hanwha(E&[ER)

Hanwha BRI AR EEE Z — » TFRIEAKEMENESE - Ba@Eathil - g5
IR (pultrusion) 77 U ERY R G REAR S22 - 28 T H SRl A AU RIS 5B 47 » DA LENE]
MEVARE F IR EEAA I SMC, sheet molding compound )z i BV ERY BB B B AR » DL
eVTOL(Electric Vertical Take-Off and Landing > BEE/j5E ELIFERT T2 IV 2 IR @R A8 (1B 038);
Br T HE S PREE KAV bR BLERRE R am b+ AT AR AR R ER A EAVE S - {5 S L
R - I DABAMERVE B iE — REVEIR A R 22 8 e -

o-Iar Modular Frame

e 48

038 * Hanwha &5t R REYE SRR i o

(4)Victrex(P£ER)

BLEHHY Victrex A F]» & —R BB % PEEK AHBEADRIELEE fn iy & =] 2 A polymers)
R (PEEK forms) i 12 Y EA(PEEK parts)isiz5F A (& 039) - PEEK FysitEpe &) » fir
NEEYEFIENTRR - &9 70 B EEFTE NEEEYHY 02% « e @ A E
HERHEEMNERREGM - RIEEESE - 280 BEEEZSYEER - By
SFEREYHIMRE e 0 - ZEtEtEY (PEEK) BRiEt st REaY) - & PAEK (54
Bl ) TEMZFBENRE > ZFER 300 ZERE - BERAEVHEREL -

Victrex BN E HET 2 ME RN HURHIBR IR > RSP e BBAVIREi - SFEhHEE R A9
7% ~ PEEK Zfffi.2 Hairpin SE4HIERT N ERENH RS 22 2 48 38 040) - # e/ PEEK
FERTIZE B B B SR = (B A
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Polymers

Victrex focuses on PEEK & PAEK polymers, considered the
world's highest performing thermoplastics

PEEK Polymers »
LMPAEK Polymers »

AEK
poundaries of PEE: n‘l:nnva(e
ns, 50 ¥! e
f ’:.:d :-xh ﬂmmaplmlz Compo
the ful

wepushthe

Lihtning-Strike Protection Panel {

PERFORMANCE
POLYMERS

A VICTREX"PEEK

COMMODITY

POLYMERS
n n PE PVC PP PS ABS PMMA

PVA PVDC PET etc...

PEEK Forms

Manufacturing product forms: Pipes, Films, Fibres and
Composite tapes

Composite Tape >
Fibres & Filaments »

Films »

/

PEE

K coated hairpin for high
voltage e-motor insulation

PEEK Parts

Developing new applications for PEEK, PAEK and
Thermoplastic Composites

Additive Manufacturing »

Aerospace Composite Solutions »

Gears Solutions »

Medical Device Components »

Pipe Solutions »

consolidatior

savings

e —

040 : Victrex jRHRZFTfERHY PEEK FERIZE ah ©

(D[ AA e LSRR (Producer Of Recycled Material and Process)

1.Mitsubishi( H )

B Rt 5 i T g [FIRF AR 28 PAN Z1 B pitch ZaBiRARAENTHE MRS - Mitsubishi £ [B[ U hies
AERERG T B s MR ANV EIR > FEG 5 EE AL -
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041 %y Mitsubishi ZERSHYBRALAE DRI FHEVRAR © BREEKOULE - H R
Mitsubishi J&5HYEE A2 (the pyrolysis process) » BERGHTEY 1CF - [hn(chopped JEZ0) 5 rCF
Rt ] 4% 28 B HH B (injection molding) B # (forging) I T-BUAE A% EE i » [B] 041 /&
L i (forging (& (i s EE B R B BB A FERLAS -

j}Pg

= ¥
carbonxt’

Production of CF-FMC composite parts

1. Pre-sorting
From waste to added value:
Shredding and sorting of the material
according to its processing state
and type of fiber: dry carbon scraps,
Prepreg material or end-of-life parts

4, Cutting
Giving waste a new purpose:
Processing of the carbon fibers
into ‘chopped’ or ‘milled’ products -
exactly cut to the desired fiber
length corresponding to the

The FMC compound can be molded to complex CFRP parts with pressure
and temperature. Functions like ribs, metal inserts and hybrid molding
together with Prepreg materials generates a variety field of applications.

customers’ specifications 145°C

2. The pyrolysis process
Three steps towards purity: 5. Final product g 4 g
Thermic treatment excluding oxygen A customized product off the - rn...,_r
in order to completely recycle pure assembly line: — mrrr e d

carbon fiber. We take our understanding
of sustainability seriously: the process
is carried out by means of thermic
post-combustion of pyrolysis gases

With a variety of forms and
customization available upon
request the applications are
virtually limitless

w

with reduced CO, emission

. Refinement

Carbon fiber in a new light:
Customized resizing of the fiber surface

Molding conditions

e Temperatures: 130°C-150°C | Mold coverage > 85% | Low-flow molding
e Molding pressure: 5-10 MPA

e Cure time 2-5 min at 145°C | 1 min/mm

041 : Mitsubishi B rCF #Y recycle B reproduction JfiifE °

(ref: https://www.m-chemical.co.jp/carbon-fiber/en/)

Mitsubishi EFFHVELERREIRE - RE(HAT IR AR (L ST NI MY T HIEES © 558 -
SIS~ BB - iR - MVEL - EERK - [E LY HHEGIERE T 2RSSR - (E]
WL BB AES S R 15 5 LB FE R B e AR Y R RO BL RSN ) - FEIEFR(K CO: X
& HARERERREEER FHEE) 7S B(EEE o FREEREE (the pyrolysis process) E22H 5
&5 B

(1)Pre-sorting(from waste to added value) : fRIZ AR I TiRREFIGR4EFAAY - F20V0R)E » FTHIR
PREECEAR B Al ST AR R 335 -

(2)The pyrolysis process(three steps towards purity) © B R fEA VR E AR - 25 R hasny
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https://www.m-chemical.co.jp/carbon-fiber/en/

A > HILEBUREAE AR BB EREN > LURD CO» FRIE -

(3)Refinement(Carbon fiber in a new light) : $FFAGH B2 AURREERTE HI I TEEHT sizing BRIE -

(4)Cutting(Giving waste a new purpose) : £ 2 {5 » iR & FHYEE K #F rCF(recycled carbonfiber)

AT YR (chopped) B (milled)

(5)Final product(A customized product off the assembly line) : ¥E#EZ F5EK » rCF AYIE = EBLFRAR ER

FTEEEE o [AI AR A SRR 2 T A e F AT RE -

Chopped HY rCF i (carboNXT®) > T £ forging AT &% & iV ELE » B 041 #2 forging
B ER AR B & E By 130-150°C - BESERE ) By 5-10 MPa » [fij curing 1F 145°C T4 2-5 47§% »

2.Swancor(5 &)

SUSTAINABILITY MATERIALS | "

1.Product end-of-life 3.Processed products

CleaVER

SMC/BMC

EzCiclo

CFRP / GFRP

Recycled GFRP
| CFRP Fiber

Fiber Injection Masterbatch
200040
acke

Recycled 44 .3‘
Resin

>

Carbon Fiber Mat

= EzCiclo

2.Recycled materials

VNV AR\

e

Thermosetting |
Materials & |

| Recyclable
/ Recycled Fibers ."

Product Concept

EzCiclo

Hardener

Automobile
(Battery Enclosure,Bumper)

J—

COMSUMER ELECTRONICS

Consumer Electronics
(Product Case)

[

Gas Diffusion Materials

EzCiclo™

ExGicla™
D Recycled

CleaVER "

Tensile Strength (MPa) 85 88
Tensile Modulus (MPa) 3,220 3,306
Tensile Elongation (%) 6.9 7.5
Flexural Strength (MPa) 138 143
Flexural Modulus (MPa) 3,337 3,480
HDT (°C) \ 101 99

4
%2l

n Coprigt € Swaxo AT Rights Rorerved

042 : Swancor TR Z [BUTEIRE ~ AFRIELME -

HKE G EN Swancor( 14%) > $HEHEESTIRHESETRER > 82 EIFE 0 EzCiclo Fsf4 1]
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EHC CleaVER > 2S5 ELEAF B IEIUCR T » Sl BLI(USCE AT HSR S B > R A TR
BRI - SRR SR 2 A BLEMEE  FRARAIE 042 Br

RECYCLABLE
THERMOSETTING
RESIN

/' LR %
JECWORLD "

JNNOVATION :

043 : Swancor f& H54% *EI’] IEILKZ I%EM %ﬂﬁ*ﬁ

Swancor FE3R 35 B P4 fe H (o A EzCiclo ZAFATC CleaVER P ERY 4 [a U 2N E & A4 Fll B
o S FILEAETEE » EREEE % o BYMIIEIRE R i (E DA B E T B
1Y type IV = BR G SRIH » W& 044 P o
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044 * Swancor R 5JEe tH FRIEIAT R ERY type IV S BERMH -

3.Catack-HEEER)

HEAEAC > HIK CERP BESEAHERCER B NIAIER R A4 F RS - (SRR s S B El
EREATIRAIR > AR L ACBIA B4R (CO - CO: ~ NOx + “HENESE) W]
PRBR 2 U U BT B AL R T M T R PR
SR

S — (B PR AR AN SRR o - FREHBICY CFRP RN ¢ By
EREE > SR ~ UV AL ETE - S AR A 1CF MY S S R RIS
i, FLIISCR AR » P AR (CF Bl Rl A A A B AT - (LSRR AT -
LA R, » R P 2 S s R
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SRS AN GBEDSA - B3  EMCR(E « BOARS ) - Catack-H B
P e & RAIIHTEIC R - 1 FBIUCHY CFRP BTSSRI (<100°C ) RIBBERES (K
REES)) TSR - SR E0ERR BB - EUBRCAE - BB - [EMCRR(>90%)
RIS A4 1CF S BRI + <% M5 a AT BT [ B 045) -

Technology used in the Past New Technology

Thermal Treatment/Incineration Chemical Decomposition (Solvolysis)
Method(Pyrolysis)

Toxic Gases . Low Temperature
. <100TC

CFRP Scrap _-4 CFRP Scrap
SR L."""l"“ln"" fr_tv-

Thermal Pyrolysis (High Temp 6007C)

Facility Cost 10 Billion($)/500t Maintenance Cost 4 Billion(%) /20 years Facility Cost 1Billion($) /500t ~Maintenance Cost 1Billion($) /20 years

0

Advanced composites

‘ - I

Chop, Pellet, Mill & Non-woven mat,
Shoes outsole, Semiconductor tray & Carbon paper

045 * Catack-H B[l pa B A BUELG J77A Z bul - Mo r4AHE indRELIE -

|t

(F)5%fA (Equipment)
1. Kanto Yakin Kogyo, KYK(H %)

KYK BT 1957 4 » HT#EEERRE A2 BEBN 2R 2 s sbdEpam =+
STEEE > & Toray ~ Teijin B2 Mitsubishi B8 A &1E o H ] DISHE PANCGE RN ) ~ pitch JEH %
IRl 2 R4 ~ 4 - O RE=ETHGIEGEGE R ~ JE{E A BRI (E 046) -
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Iray—Pusher type

Slot type Graphitization Furnace

Pre—carbonization Furnace (UHTF)

E-PSH-PRC

gth fibers without applying excessive tension

@ Precisely c fur sphere
Main applications
® Pitch based Carbon fiber Process Short Fiber

Main specifications

@ Maximum Temperature: 1000°C

@ Atmosphere: Nitrogen,

@ Capacity: Laboratory scale up to a large mass production scale.

046 : KYK Py bEL A S8 E0E o (ref: https://www.k-y-k.co.jp/en/product(3.html)

2.Muratec(H Z&)

Muratec i* JEC fEBH 2% 4542456% (Multiple Filament Winder ) » Q& 047 » @B 4R SE0R4AE
BRI A E B R R S AR 2 55 o DT FERI N B EIN B8R B ik B4 RE AR FE I L -

(‘ Achieve about 50 fimes. productivity

compared to other machines

Independent Helical and Hoop Unit
Yarn Setting Unit for Hoop 7 m,‘,’,' ?n A

Wasle yorn
handling unit

Caorrler
Unit

@D High Flexibility 1

+ We can displace winding angle from geodesic within = _ (Single-supply
a certain range because of multiple yarn. —— - &

+ You can design dome-shape without restriction of geodesic.

@ High DUI’Ob“ifY tion Applicable

-
Muratec Multiple Fw  Strength Single FW
(s somnihr, 4
5, G
section 4
N
11 7] D

wrioce <
Helical Unit Hoop Unit

Non-Crimp R Crimps
structure structure

047 : Muratec HY 254482 45 M BEFRBELFE 715 5 < (ref: hitps://www.muratec.net/at/filamentwinder.html)
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https://www.k-y-k.co.jp/en/product03.html
https://www.muratec.net/at/filamentwinder.html

3. ENGEL(#&2E)

A E {E B ENGEL » BIT77Y 1945 4 » Ryt FUE R hybrid molding EELES H Rl U SE 2
TR (R 048) » ZEFEEULLIESH 17 {BET » hybrid molding /&M A= FEERVEEES » AR EHEE
MELAHRIEEAEE - (

(7N FE FH (Application Of Composites)
1.E5E

FORRIRAV R AR - U HBRAE R R A S - BUFEIE RS ML EAERR
Baf N EORFFHE RS B - SNE RV AE R M 5 B B 2 - 5 R JEC R A (R A BRI 52 -
BLERT 2 N Fl 8 e tH FSRSRIR(E] 049) > &7 type IV HY > 12 AEE type Il ; —2iE 2t
SRR Rl ARRERESS - A ] DUBREZ A EIRVEOT ST - FE G SR Y RB GSR AU 3UEE
PR g CE SRR BN AV H (Gl R F ~ A8 ~ HIRE) ERER] - 61140 VOITH A =IHEEHY
REH B G REE - B R IR EREED ) GRE R HAY SRR L G e B R BG(E]
050) -

FRITHY 2022 HY FORVIA » ( Faurecia and HELLA FE[E]EETT - 2\ &) FBFE ok 48 H HI8E
HYAC R 728 - LR - BEMLELE TR R 3 Tl - B5 W E HeZ A 5 A [a Uit
B EE e oL - BB ARG SRRM(typel V > 400L » 8 250 kg » BIH#7T 16 ke ER) @ HEHLESR
LR AR AR AR BHEZ N m ] Ry EERE(& 051) -

Victrex /e ({58 PAEK B PEEK PRl 880y < 4R B (& 052) -
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. i — =
35MPa/196L/4.7Kg H,

[ 8L ‘

S
S

049 : JEC &5\ Bl type IV BYESRSFEIE ©

Type IV Highjpressure Vessel

HaoAawvy
meavy
J

s 1
) a

Voith H, Storage Tanks

tank bar pressure
1130 @|CrAP B 5758

+ Lighter and more H,capacity
+ Transport more miles
and kilograms
+ Highest quality according
automotive standards

-

050 * VOITH 2 =fEngae RS G RELHATE FHEY AR type IV ESRGAR ©

~ORVIA

‘Faurecia

weSustainable Products

Increasing recyclability
Low CO, material

| 160g/ks 80 g/kg 40gkg
- - “o

FORVIA's SBTi Net-Zero Standard - approved roadmap

051 : FORIVA A ERZH [EUSAE Bl

(ayay
I
Bn
&
il
il

2]



Minimal Emissions / EHS Efficiency Reliability

) High . Robust
Sealing Minimal Minimal Low Wear :
Step Performance | Permeability &é?gtgttrr‘ai?o Friction Rates Pr‘grefg?ﬁggié
PEEK Seal PEEK Packing & Bearings
T -ﬂ My General
Target Applications /R ‘ PEEK =g TN ko PEEK-based
C S — Composites Components
Ll L= T .
A
Liquifaction v v v v v
Compression v v v v v
Transport v v v v
Dispensing v v v

052 * Victrex A H SRE I FAVRFER -

2IEEE
TEC G B L - T TR A S S PR B SR - S By

MR ELE SR G (E 053) - i H BTG EARA S R REE - B8
R IR SE G - A Rete At E BRI R

G HET S @GRV EEIRE - MRS BB A (E 054) - EGTH
HARHESEALR M - (B fERE IR _ L INERRE - £ G5BT eVTOL HYRELI(E 055) - JE
R > BB AYSESR AL HFCRAC A S PRAYR G -

PRItz 4h - (SE BRI S ARG Gl AE RN A R ER S - e g s E R
HEoR - filniE 056 #/2EH =BHa SR » SU2 fE A ERE 2 - H B TR Rbir@EErT
thf core RIZEZ(HFHSE - FE 056 A1) eVTOL 45 » th E I B AGEET » (HHA
PCM(prepeg compression molding)#HE > FE[F{KE = [EIRF R AR - 35 UM EIfS RIS
RAGEEEZHYEE » PR 2 E O4EEE - EEEAYR 149¢(EE 21mm) 5 £7-A] CERP B L 45
HIEEE B4V 100g(EE 23mm) 5 BRH CFRP & 845HEHVEEEE B4 S5g(BRE 24mm) » FH L]
HITRAE MR SIS » S KEFHRESER -

3 S

JBC &5t B2 F @M HEHE SRR o 140 Carbo-Link #EHAY A& EE 1,130
WHEHE A EZL (8] 057) > Future Fiber HEHAYIEZE FI#E A1 ribbon ©
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SN
FLAMEVEX

e

FV 330 for
EV Battery Cover

Weight Energy
vioh i svstem

GLASS COMPOSITE MATERIAL
FOR EV BATTERY CASE

INNOVATION
AWARDS
WINNER

2020

HANKUK
CARBON

HANKUK
CARBON

< -

= i i
@ Do not touch 4
o2

053 : FLAMEVEX ~ Mitsubishi f1 HANKUK CARBON #EH VM & -
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054 * GI5GREH 2 (H @A R = S mE A -

055 * Xpeng Aeroht FTfEe R Z 18 &5 eVTOL e
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057 * Carbo-Link E Future Fiber Pt H 28 FH AV #E M EE i ©
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(EBREAF]HY BSG 3R

{8l SGL Carbon fEIE K EETF T 8% A SIFERBELFERY ESG SRESBL{E% - 4 ESG ={&
JETAIRE T 2K A B R 058) » 535 2022 FE3% A EIHY ESG FYZERE(E 059) - SGL
Carbon 58 Ry AR AHY 7k 48 & B hhe i 4R (5 F (18] 060) - PA={E5 ARG BT MEE - &R
PR 1SMW BLAE 2 100m FVEER - BREIFIII S RtRESE © FAGE 700 ASRBRHYESRA
Sl > SR SRR T AR E PR HAR - AR bR BUF type IV SRl © GRS
{5 R A oA e B L > AT B 80% DA EAYRTHRE - A 50%HY CO» k4S5 - A SGL
Carbon HELH 1 3 HY A SR R B A A 22 i SR (S0k) AR A FEFRAE SR AR A T 55 061)

TERAERHTEUE - By T8 Ew% /A F ESG HAR » (eAk} ~ BUURELREIR{E H =5 H & T4 T -
AR EA R AT - RS [ #E4% (1 ACN (acetonitrile » Zi%) ~ A Z (Lignin) F14E4E 2 (Cellulose)
FAEERNR) - WA E T RGBT SRR 2 BAGERA <~ » HAB(LaER{E A AR B E
S50k A&F R AVERGRAE o 7 2022 FEEEENY PAN 4 FERLH R % AE A 4] 1Y Lavradio > FRAIFAET
B RETRHUC R ARIREEBUE PAN - R Ry ey &) o i AR B RHIRAY S 1B BT AT s EAT L
JNA] LABAE RE R (S E ) - 2kg HY PAN SYRTRU(E 1kg bixdidt - FrDABRAI AR ERETH DL PAN [
kAR 7 ARES T SRR AR AR ([ 062)

@ Environmental targets m Social targets Governance targets
Reduction of CO, emissions 5% p.a. reduction lost time 100% Maintain a Supplier Code of
(scope 1 and 2) by 2025* injury (LTI) frequency rate 8 Conduct signing rate of 100%

(based on 2022 target)
Continuation of ESG supplier
review and immediate

“ Climate-neutral by 2038 ° Improvement of the SGL e

(scope 1 and 2) Performance Culture Index remedies
Development of measures for Maintain women’s quota of \';liglgi:g:\?zi of sg;r;pl;ance
Scope 3 reduction together 20% (Senior Management) Ll Y

SillireleranEsunpia investigation and sanctioning
Re-certification of ISO 37301

E fenait rediction b Training of all production
,? ergy I?*en& ypecioony ([[//3 employees worldwide on CoC (Compli M t
1hpa and Human Rights Policy until mpliance:Vianagemen

end of 2024 System)

058 : SGL Carbon Y ESG HRESEA/EL -

3.3% reduction CO,emissions o3 e BT

e 326 337 Frequency Rate of our suppliers responded
218 43 to our online assessment
23 28 on environmental and
[ ] social standards
2022 2021 2020
2022 2021 2020
S Women’s quota
399 kt CO, scope 3 emissions i3 g 1,783
0 total workforce .
First-time calculation of scope 3 emissions All office workers trained
e LR : 0 on human rights
(CO,-emissions arising in our upstream value chain) 20 /0 e Craat

059 : 2022 £ SGL Carbon HY ESG %K -
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+ Blade length >100 m
+ Nominal power up to 15 MW '3

Rotor blades for wind turbines f ( \

Hydrogen pressure vessels
+ Pressure around 700 bar

» Mobile with zero emission

Zirie= Carbon fiber reinforced

o -
fa e  oncrete

+ Up to 80 % material saving

+ 50 % CO, emission reduction

+ Production at Muir of Ord (UK) and Moses Lake (US)

« Variable mechanical properties and sizings available
e.g. Epoxy, Thermoplastic and Elastomer

+ All new fiber developments based on SGLs own precursor technology

ST AN et A

1
1
i

SIGRAFIL® types C T50-4.0/240 C T50-4.6/260 C T50-4.8/280 New C T50-4.9/235
Number of filaments 50k 50k 50k 50k
Tensile strength 4.0 GPa 4.6 GPa 4.8 GPa 49 GPa
Tensile modulus 240 GPa 260 GPa 280 GPa 235 GPa —
Elongation atbreak 1,7 % 165 % 1,65 % 2.0% - =
Density 1.80 glem® 1.78 glem® 1.78 glem® 1.80 glcm® ——
Fineness of yarn dry 3420 tex 3420 tex 3070 tex 3420 tex Pressure
Vessel
Filament diameter 7.0 ym 7.0 um 6.6 um 7.0 um
061 * SGL Carbon #EHA AT AR AR AR BRABZE mmdt ©
Biomass grades ’ Facts Lavradio Site
- SGL’s resilient setup up Qualitative composition of
enables several energy precursor CO, footprint
carriers (pellets, wood-
chips, olive kernels etc.) . others
electrical
+ Dependence on volatile energy
natural gas is reduced
+ Operational advantage GO,
versus co-generation footprint of =
+ Improvement of CO2 balance PAN materials
precursor

+ Biomass boiler operation
can be adjusted to required
steam amounts, avoiding steam
overproduction of energy

062 : & PAN &kt T g AR D BRFERL -

40



I~ BB~ L R

AR 2023 FEZR TEC World » BEONE K ZE SRR - RSP RS
BT R B BB 2 M - B B iR 208 H 2 MR RL - SEHe sk e 3R A% [A:
FHE ~ BV -~ [E BRI > #E NIEE UK ER SRS -

HATR S BHE AT P B R S R 2 5 AT - (I DARE R X > RN HY Ry EL = i
PEREBIRC B AL 2 hikdidE - KRBT By PAN Zabiedlists - H e B R HIBHSSRE R » 315
AR AR R A EERE > TEIIVATHE R © 1M1 pitch Zbhedlis - &R =i Sk 4N el
PREFTA - 5% Mitsubishi 1 NGF H ARSI MG A L » BRI ERAE D AT -
HA RS B2 T S RS S - 5551 - INFERR IR EEREL K R Hiase > 0
HECOME BB - B ESEAERE > 5P 2 Mrbth e AIRZER - bhedlss s - fIan
Toray ~ Mitsubishi t72 {52 £& 5 4 Y [a| S EARST HE Y B SR A [RIUERAE EE o o ITTESEHIZRER - 8
ettt ER R R RS DIENER B S L Ze B SRR R i R - A R SRR FHRY
s ~ RS ~ B8 R miia (-

DIBRSERIGESR - pitch ZEBEN{E A/ VEH ARREREA - ARl PAN ZabRasiafE Bz
MR T > BIEEIR A SR ARG KA - [NIIELL PAN ZabiRA e BN aAE 2 B SHE A
BT ISR

HI5Y pitch Zhieidiistt 500 (8 S AR M RE B = i B FH (URE ~ UK ~ BEENEKR,) > AFTHE
2010 L AEE MY E BT - Hi gt/ E SR A b o H b bR aR Ay R
-7 AH MR (mesophase pitch) » BHSERCITEARE HA T  NBAFERECAVESIIRAT - /1
MRS TIHRE TR —(EPE EL - 32 MASRHEEIE A4 T HBERES B IbE -

ek 0 JEC World » SEINERTE S ek A2 S AR AR 88 05 A0 /2 IERERY © JCH: pitch Zxbix
e Y R BB SR (EE - H AR M RER TR A 2D IR 2 41 - TERai4E
FY AR R A AR R B P AHRBR ER T AL BIANgh &R ~ B0 - BT TR s EE =
EHIN T AR S - B bR SRR E AL BUSRHSEAMRIEYE AL > DURAHEE
e ERREE  Aa iR HE R A E RS - A ATEE SRR R E SRy
prg% - JCHAEER—AFIRIH SURRSH RS HE LRI - JIFFRERT pitch ZBREBAEEFR I - Bk
BB RS FE SR R RSO » WA IR PN B BG AR S S -
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