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EtA ML (Carbon Fiber)
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@ MRC TR50 15K 24ton
@ Toray T700 12K 24ton
@ SGL 50K 24ton : Large Tow

@ Hexcel, Formosa, AKSA, Zolteck
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EtA ML (Carbon Fiber) XM Z2&H
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Thermoset Carbonize Graphitize
/E 1 1 1 1
Petroleum Melt Spin
Pitch

Spool Epoxy sizing Surface treatment &
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T = FEldw BadR ozioj=EdF Zd ¢ 20|
3 (um) 6~25 6~8 12 - -
UL (g/m’) 2.54 1.74~1.90 1.45 7.9 2.7
QUEEVIE (GPa) 70 230~600 60~130 200 69
AHZE (GPa) 1.5~2.5 2.9~7.0 2.8~4.0 1 0.3
Specific Strength Specific Modulus
Carbon Fiber | 25 | 7
Glass Fiber 6.8 | 1.2
Steel 1 1
Aluminum 2.3 1.08
T T T > >
1 5 20
Tensile Strength/Density, Tensile Modulus/Density,
Normalized by Steel Value Normalized by Steel Value
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25t E (Composites)
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m  7|X|X§} —1 Plastic 43 =X (Thermoset)
0= Al 2232204, B[Z20|2H, H=, Z2(/0|0[=
DItAd #=X| (Thermoplastic)

: Nylon, PET, PBT, POM, PAl, PEEK, PPS &
— Metal

— M2ts - 22| 2A M2t EF0[sA M2kE, B ()
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(Carbon Fiber Reinforced Plastic)
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2 M & (Fiber Reinforced Composite) S

HZXY (Reinforcement) | XIMZ (Matrix) 23 =2 (Composite )

899 33
2ZXY 71X M= =2 M=
- Ot52 FE XY . Y « 0|2hd (Anisotropic)
« 8- HZ Fiber MEY « HZM 2t SHHE - =2 HZE 8 HZd
B B o LHEAIM
« ZFEY (Tailor-ability)
- Lot 782 =8 79 7ts
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S (Stress)

S 0'd A0l G T2 ?

EFd (modulus)

Stress

~ Composites

Matrix ( =X| )

Strain

« 23 (Stress) = & (Load )/ A|HETIHHH

- HA & (Strain) = S0{t 20| 7 22 Z0]

« Z& (Strength) = Max. Load / A|®H THHH

* Elongation = Max. LoadA| HHE

EHd (Modulus) = 88 7y HAE (HM 7|27))
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Stress 22 (stAER)
Composites
00000
Matrix ( =%| )
_—
Strain USN 125A USN 125E USN 150E
(X & 36%) (X &E 25%) (X 25%)
V; (%) 53.1 67.8 67.8
Wt (g/M?) 195 167 200
Thick.(mm) 0.128 0.103 0.125
ZE (kgf/mm?) 245 (265) 310 (339) 310 (339)
Eld (Ton/mm?2) 11.6 (12.7) 14.9 (16.3) 14.9 (16.3)
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+ Resin

Hand Lay-up
RTM
Pultrusion
Filament Winding
Resin Infusion

AN I B

Prepreg
SMC/BMC
GMT
Compound

LFT

+ Resin

Composites

A

Rolling, Lay-Up, AtE,
Compression




Composite ‘98 &8 : Direct

Dry Reinforcement Optional
Fabric —\ Gel Coat Vacuun Bag
%onsolidation U ResinFiow Medium ™
ofler _\ Larninae ‘f_

% - Com, / / /
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Typical SCRIMP Schematic

Mould Tool

Catalyzed Resin

@ Hand Lay-up @ Resin Infusion (RI)

Shape

Preformer Static Mixer K Upper Mold
Assembly

Resin
Roving/mat Control

Fiber Preform
Axle =
AN : E =
[ 0] [ T 'l-l—| Bottom Mold Assembly

| @ Resin Transfer
@ Filament Winding Molding (RTM)




Hand Lay-up THSEOH B2

« Unsaturated Polyester, Vinyl Ester, Epoxy Resin
2 83, M~FHE X
X
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- HET S &Y 7, SE¢ 7HAAZE 2H He 2 Gel Coat HE (4H)

RESIN @ ZITIHSI 20| M2 N Z0| B0o| 3&
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Resin Transfer Molding (RTM)

 Urethane, Unsaturated Polyester, Epoxy Resin
- 33t LN, £33 Trend

=
* Fiber Wetting ‘d5&dS 2l H7IN AlE Resin Injection

\

I's
@ Dry fiber Pre-foam 2 2@ U insert & Resin

PS/COTT BADER
Aastn Transfar Moulding

tructure



Resin Infusion

CCAL IT = 1l 4L
LL}'I_U} I & 14| A4 ‘_,P'

» Unsaturated Polyester, Vinyl Ester, Epoxy Resin
- MRS YHIEO|LE, WA BAS QI8 A 3| B,
- MHEE £/40| Key

* Fiber Wetting ‘d5&dS flct H7IH AHE

- O

Sealapt Tape ¥ To Vacuum

Resin drawn across and through
Pump

reinforcements by vacuum

Vacuum Bag
»/ Peel Ply and/or Resin
Distribution Fabric -

Reinforcement Stack

e == ME =
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Mould Tool




Pultrusion (9124 &)

 Unsaturated Polyester, Vinyl Ester, Epoxy Resin

B A3
Forming & Heating Cutting
Ao &X olgt = AX|
Control station Pullling System




Filament Winding

- EpoxyZl F2 AI8E
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+ Resin

Hand Lay-up
RTM
Pultrusion
Filament Winding
Resin Infusion
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Prepreg
SMC/BMC
GMT
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Prepreg 72

m IZ2|Zg| 3 (Prepreg)= Pre-impregnated Material®| 2F0{0|H, Z3t4 -] (Reinforced

Fiber)& ZeXl (Matrix Resin)0l| O|2] S & A|7]l Sheet HE{2| H|ELE, SR HdHS
.|_| o|- =7 }XHEOI
] é A
* Prepreg = Pre + Impregnated Material o Reinforcement Fibere] &
« Carbon, Glass, Aramid, Natural Fiber
Matrix
@ Matrix Resin2| &
| — « BZA3Hd (Thermoset Resin)
Fiber : Epoxy, Unsaturated Polyester, Phenolic
Vinylester, Polyimide, Cyanate Ester
BMI
« @7t2d (Thermoplastic Resin)
Prepreg : PP, PA, PET, PBT, PPS, PEEK
HDPE, POM, PC, PMMA, ABS




- B82HE Bt ==Y - o FA] EE

M| Z2|Z2|1 : Uni-Directional Carbon Prepreg
o

P UuSE EbAMQ Z2|Z3| 1 : Uni-Directional Carbon Prepreg with Glass Scrim

7|EL : Tape Prepreg, Yarn Prepreg

HNE n4 ds

- EtA MG S (FAW : Fiber Areal Weight) : 20 ~ 300 g/m2
Xl stk (RC : Resin Content) : 20 ~ 45 %

a o

O

O

B A=Y EAMF Z2|=Z8 3 : Carbon Woven Prepreg
O

O

- EtA M2 Modulus : 24 ~ 80 ton/mm2




42 Prepregl| H=3% : Hot Melt Process S

Matrix Film
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Prepreg?| M|Z=&7d : Hot Melt Process R E R

B Coating Process : Film

Coating Head

Matrix Film

2 2E

1 Unwind of silicon paper

2 Beta gauge
3 Operating plat form

4 Caoting unit

5 Operating plat form

|

6 Beta gauge
7 Cool Ing table

o= M -

)

P

8 Unwind of interfoil

9 Rewind unit
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Prepreg?| M|=3% : Hot Melt Process e SRR

B Impregnation Process : Tape Line

Matrix Film s
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Matrix Film
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Prepreg?l| H|Z=373 : Hot Melt Process

B Impregnation Process : Tape Line




Prepreg?| H|Z=3% : Solvent Process T
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Drying
Tower

Q Prepreg
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Folds HE Matrix Bath

@ Wetting and drying process
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- 2 : 220X 80k 302 ¥ 125k 902 =2 = F3}

GENERAL CURE C¥CLE

(°c)
120 /\ e
MISS-CONTROLLED ~
REAL CYCLE
T
80 —
L
W
Pitch, P )\
Tension
RT
30 minutes 90 minutes Q9 Wrapping Film
@ Prepreg Rolling 4d 2Ex71 oo
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Pressure Bag d4d 3%

« PrepregE MTH = Fsli Tl A0 2}
Bladder Tube?2| 2|5 0] ZHTt El PrepregE
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2 Canaa? o
2 Snueere Roll : Pluidised Bed
Fiber Creel . Take-up
Powder Coating IR Oven Paller
— To sohvent Racks ‘ System
Chamsber

recovery
o Weaving

©. Fabnc Supply
(-:) D)
L B o 3 B
i' . To Pellets
- = >
Charged

2 Resin Eath Resin Powder

4. Drying Chamber

@ Solvent Coating @ Powder Coating

®  FilmE A% ZE2| =33 M=

Continuous
Belt Press

| ) TTTLL
1 TTTTt

| C_T T T T> —— Hot Press

@ A=54 Double Belt Press @ Batch#] Hot Press Healthcart
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® Pre-heating £ Matched Mold 43

Pressure

Composite blank

\ Mold
i (T L jE
|_l- II Inuuuu—- ll ] o U T -.. |, auaa
111111 P ——— % -l
—] Fowed T

Infra-red or convection heating
Pre-heating oven Thermoforming Press Trim Station Final Part
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= = PEE=l B
Shelf Life 2 s =22 1 ~ 6702
Azt 32 0|3} 152 O] 4
g4 =22, 2944 g22n H294H

e »




CF Industry Value Chain P

B ZZZEY s ESAME2 CFRPE AZAAHAFE A F7H|
EtANQ 4d3H Application
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