Recyclability of Carbon Fiber Reinforced Plastic

36257
1.
(CFRP : Carbon Fiber
Reinforced Plastic)
CF/TS
CF/EP CFRP
( V=60 )
CFRP 1 2
CFRP.A
(CF) CFRP.B CFRP.B
CF Vf 90 (
CFRP- 17 )
3R )
E 30 L = + Staal (£ 70MPS) 211
& I 1
i . : : : CFRP.A B
3" | ] ] Westsystem 105-206
2 4 I 1 1 40
2 ?l:l ="T==== re====
E - ' # Staal (490MFs) 16
z 15 R e e Lo 130><18>2mm
E [ 1 1 2
= I 1 1
£10 Py g T \i
% 1 q u.r“._-m.fl:lFliF i 1 60
Los fp=-=--- 1|l'l'=ﬂa5- ; JI === -:- 4—'rm.n+n -=— -.I\ Staeli 4TOMPa)
= | W CERTSIRTM) 1 ]
o0 cmsm:r ﬁrph'ra ! [ ! ]
00 0z 0.4 0.6 0.4 1.0 1.2
Lightened Polential of Srength Paits
Fig. 1 Lightened potential of materials
CFRP
CFRP CFRP
CFRP
CFRP 2)
CFRP 2.1.2.
CF/TS CFRP CF/TP
LCA 80 20
70 118
60 | 11§
2 z 1145
=50 | ™ 412 3
2.1. CFRP = 3
CFRP 540 1108
(TS) 230 18 o
n 20 ] [& Strength 16 §
CFRP | []Young's Modulus | | 4 2
e T e
CF/TS 0 0
Epoxy Resin CFRP.A/EP CFRP.B/EP
CF Fig. 2 Tensile Strength and Young’s Modulus of

CFRP/EP



O Virgin Table 1 Material Prorerty
16 160 MFR Maleic Carbon Fiber
u LCFRPA |1 o | Anhydride
N L CFRPB = 2 Nod add Normal
£12 — 120 H 2 Add Normal
% | ] < i 2 Not add Chemical washed
210 [ _ £ 100 _ _
= =3 '|' 2 Add Chemical washed
° = A
S 8 M { 1 LT & 80 [ 30 Add Chemical washed
c
1% o @ L
§)6 & 60
S 4 40 180 16
2 H — - 20 M 160 r 114
140 | [P
0 0] < i O
g 120 ..
Vf15 V{30 Vf15 V{30 = I 10 2
IS 100 lg 5
S 80 | . =
= ] =)
Fig. 3 Flexural Modulus and Strength of CFRP/PP o 60 1 S
’ ’ 40 | [ strength 4 3
20 | ] Young's Modulus | 2
(IDEMITSU ,G3000HP) 0 T T T . TT171],
0.3wt%
( ,10C100
R60) ( MP-S) _
100>18>2mm Fig. 4 Flexural Modulus and Strength of CF/PP
3 3 CF/TS
75~96 50~60 CF/TP
CF/TS
CF/PP
2.21. CF/PP
CFRP.A/PP PP) PP
CFRP
10 PP
213 PP(IDEMITSU ,Melt Flow
CEITS Rate(MFR) 2 30 ) CF( ,T700S
6mm )
( )
( )
40rpm 2 200
1 Vf 30
4
MFR
MRF
2.2.2. CF/PP
PP(MFR=30 0.3wWt%
)  6mm ( )
CFRP
\%i
2.2. CFRP 15,30 2

CFRP



16 160
14 _ 140
Elz - 120
Z E‘floo
» 10 —
2 s -
38 r S8 HH[1|
= 2
(<]
2 6 - & 60 — -
>
L 4 | OVirgin 40 - |
O Recycle
2 | OSecond Recycle 20 ] u
o UBCT T, T[] 0
15 30
15 \%i 30 Vf

Fig. 5 Flexural Modulus and Strength of CF/PP (Virgin
and recycle)

( )
~2cm
100><18>=<2mm 3 5
Vf15
V130
V{30
Vfl5 8 V{30 5
2.2.3. CFRP
PC) PET)
ABS)
PC,PET 300 ABS 220 \Yi
30 Fig. 6
ABS
PET
PET
ABS

18 160
16 — = 140 n N
Gl 120 =
o - — —_
g 12 £100 H | [
3 0] g
o s 80 [ ]
= g8 r c
2 S 60 (||
[=)) brd
= o] 1
> 4 K 1 OVirgin  |[ 40
2 H Il ORecycle || 20 +
LT .
A A
. vg;b . \QQ \QQ’ . \??)"o . \QCJ \QQ’
& &« & E
Fig. 6 Flexural Modulus and Strength of CF/TP
0.5mm
1
ABS
PC PET
PP
120 3
224,
CFRP
CFRP
3.
3.1. CFRP

2 CFRP



CFRP
LCA
CFRP
CFRP
CFRP
CFRP
CFRP
CFRP
70
CFRP
CFRP
CFRP CFRP
CFRP
3.2. LCA
3.2.1.
CFRP
CFRP
2000cc 1380kg
2000cc  91720km
«C )
4
3.2.2.
2 CFRP 3.3
3)-4)
3.2.3.
15.5MJ/kg
CFRP
CFRP
20 12.4MJ/kg
3.2.4.
7
CFRP
10057km 9.12
91720km
3.2.5.
CFRP CFRP
0.4MJ/kg 0.3MJ/kg

5.5MJ/kg CFRP
15MJ/kg
3.3. CFRP
2
CFRP
CFRP
CFRP
3
CF/EP
CF/EP CF/PP
( 80 )
CF/EP CF/EP
CF/PP CF/EP
CF/PP CF/PP
CF/EP 70
65 CF/PP 65
50 60
34. LCA
CFRP LCA
3 7
CFRP
Case 17.6 Case 23.3%

Table 2 Parts and Materials of Vehicle
Steel rl:l]c;?;tlesrrous Others
Body 450 5 15
Chassis 210 40 40
Interior & Exterior 70 0 150
Engine 140 40 10
others 80 40 90
Total kg 1380
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Fig. 7 Relation between vehicle weight and fuel efficiency



Table 3 Energy consumption during the lifecycle of Vehicle
Conventional | Case Case Case

(Unit: GJ) Vehicle
materla_l 64.8 95.6 81.2 88.2
production
vehicle 21.4 10.6 10.6 11.0
production _
use _ 369.8 | 254.0 | 254.0; 261.3

transition/reco

- 8.2 5.2 5.2 8.0
very/disposal

recycle ' 56.8 | -20.8| -29.8| -56.1
total 407.4 ¢ 335.6 : 321.2: 3124
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