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WITH DIFFERENT FIBER LENGTH DISTRIBUTIONS AND MOLDING METHODS
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Carbon fiber reinforced plastic (CFRP) is generated in large quantities when aircraft structural
materials are discarded. many methods have been proposed to separate CFRP resin and fiber, but how to
reuse recycled carbon fiber has not yet been fully investigated. a JAXA study is investigating a method
to produce dry non-woven fabric from recycled carbon fiber (rCF) and then formed into recycled CFRP
(rCFRP) for reuse. However, there are two problems: the fiber length of the recycled carbon fiber is
fixed at 80 mm, but in reality, short fibers are mixed in, and the wet lay-up method is time-consuming
and labor intensive when forming rCFRP by impregnating the nonwoven fabric with resin. The
objective of this study is to clarify the differences in rCFRP failure modes due to different fiber length
distributions and molding methods. Tensile tests were performed on rCFRPs molded under different
conditions (wet lay-up, press molding, prepreg molding) to investigate how the tensile fracture mode
varies with different fiber lengths, thermoset or thermoplastic resins, and different molding methods.

The results are discussed from the observation of fracture surface by optical microscopy and SEM.
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FRACTURE MODE INVESTIGATION BY OBSERVING THE FRACTURE SURFACE OF RECYCLED CFRP
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Fig. 1 Chemical recycling of cut prepreg tapes?,
(Left) Cut prepregs before recycling, (Right) Extracted rCF.
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Fig.2 DIC specimen.

Tablel Fiber content and void rate Effect of fiber length.

Ev WA AR | KA RE
(Vf) (W)

WIRE13 16.2 % 9.2%

WIRE ER02 142 % 15%

Table2 Average tensile and elastic modulus
Effect of fiber length.

B SRS O | pEpER
(MPa) (GPa)

WIRE13 332 18.1

WIRE ER02 271 175

Fig. 4 WIRE ERO?2 after tensile test.
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Fig. 10 SEM image, WIRE13, fiber fracture.

Fig. 7 Optical micrograph, WIRE ER02. Fig. 12 DIC WIRE 13.
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Fig. 13 DIC WIRE ER02.

Table3 Fiber content and void rate Effect of resin.

ST WHERTE S AR | AA KR
(Vf) (W)
1D2610 34.8% 7.2%

Table4 Average tensile and elastic modulus Effect of resin.

BN Sl S Oy | bR
(MPa) (GPa)
1D2610 435 39.6
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Fig. 14 1D2610 after tensile test.

Fig. 16 SEM image, ID2610, exposed fiber part.
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Fig. 17 SEM image, 1D2610, filled fiber part.
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Fig. 19 SEM image, ID2610, exposed fiber part,
(a) fiber breakage, (b) Resin destruction.

BB E SN TWD Z L BbhoTz. JlEHRIT 2
TUE72 < BIIRAMIAE L 7ot & REAF O Sl 23 i = 72
LEZOLND.

4. RBEOKE®

2EORBAIIA— N7 L—T K, 3 EORBAILS
VAR CHRIES N, 4 BETIX, PV LI RIED
rCFRP ZiN%, WIEHIEDEEIZONWTERT S,

TV ZVIEETIE L B CHEA LR E2EAL,
250 X 150 mm OARFEAT S — A glo L7, BRI,
23 LT ICF ASRRAT FRIZBRSE L7z =R % SR > —
I~ (180°CHE{L) Z M L7-. AREAT ISR LT (V) 2% 15 %
REICRD L), BEY— hOELEZFHE L. FEEL
7o rCF At O Wi (ZBERL 7 4 )L ADMP T F F ORNE
U RNEMOAMT . THREBERI T VAL T ) — Y —
< N THA, BT L AT 10 21, 0.3 MPa THIE L
T Y PV HIE Lz, IR 100°C TfT-72. 2 ply
D7V F L% 120 43R, 180°C, 0.5MPa TA— k7 L
— 7K L=, K¥ 7% KOBAL &%, ERIEIE
177 mm Thotz. BiZ, 7V FLr70ERM 2 EiF 57z
b, HZERAT L A& VT ARBAANOZER & th& 720
LT YT LI EITo T, BHZERAT L A TRIES A
TV T U T b S 72 ICFRP % KOBA2 & 77 5.
PRI 1.19 mm Tho7z. KRB OGRS A
F(VH LA A FE(W) 2% 5127779, KOBAL, KOBA?2
OFERFT DO BRIR S DI L MR A K 6 I~ T. BIE
RO S ITATE & FRRO SR TITo 2. RFRORRIE )
150 KOBAL & KOBA2 % L L 5| iRiR S DK 3 Bl >
72D1E, RA FERELRoTLESTNDZ ENEA
FLESRTS. £7-, KOBAL, KOBA2 |E DIC &3/ L
72, BlERBR#% O KOBAL OB %X 20 12, KOBA2
OB 2K 21 (2. TV VIR CELRE
KOBA1, KOBA2 (TG THIEAfE> Tz, £
7o, WEXFTTCIEZR <, BRI ICTR o THEWT L TV 5 &
Fibdo, oEiEs R0 EHEICHEEL WD,
KOBAL, KOBA2 & & IHEWr& AT 23 EHUZ 43 Tz
¥, DIC fi&

Table5 Fiber content and void rate Effect of Molding method.

R A WHEARRE S AR | A PR
(Vf) (W)

Kobal 18.7% 3.4 %

Koba2 19.4% 102 %

Table6 Average tensile and elastic modulus
Effect of Molding method.

R A FIRTR S DY) | GEPER
(MPa) (GPa)

Kobal 406 20.8




Koba2 | 338 216
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Fig. 20 KOBAL1 after tensile test.

39KI11 2345678 960123456789:112345
Fig. 21 KOBAZ2 after tensile test.

Fig. 25 SEM image,KOBAL,exposed resin destruction part.
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Fig. 28 SEM image,KOBAZ2,exposed fiber part
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Fig. 30 SEM image,KOBA2,exposed fiber bundle part.
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