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QR)FAEBITIT LD U A 7 )L Bk FEAE O 8 ek 1L
FEMME(L S 7-ReCFAPP & iRAS L T, i Td 2 k% 23 ENZE L 72,
EP. BFEEICHA LA T A AN —BUERi & OV5 Fi34E S A O BRfAS & 2 L T, #ifkik &
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7B ETEERBED P RIMEI T D AT A N—{ERUZ SN TR 21T 77, AT A /X—HN TReCF&PPE A L Y
K122 £ 2 RIBEDOFIESCHIEOKRGT, BELTEATAN—=DBERSND I — RO IESMEEE<
T ORNEEIT-T-, £72. ReCFEPPERM LTz AT A N—0bifg L= fifER 2 ER T 5720, sk
GME R OB S 1F 2 AT L 72 Y B aERFZE 2 1T 5 72,

y o
P i a

M-1.2 B E OB

bz, Mk ominELE LT, H—2 KRS TERMIEDODRWIBHEZIED Z Lz AfE L Lc, Bl
FiEE FINEO RE L, ReCFJEEFE L TRERMAIRIZ X 2 ReCFIZM A, HALHIZ L HReCFORRFES. £
O DOMAVLELDOMRF 21T 72, Flo, HICHMEEZEAL T, P77 MR e £ ORE &I Mt
L CRIEMR RO @mmE bz X > 7o,

RIELWRROMILE LT, AARNY 7R EFOMIRbMFTI LI, 26 DMRARFEZHWT, B
HOBEFBA 2 VT, B (b, %) OBRO% L% ORI 2t L,

ZOMIZ, WIBIZTEREPZEEIR bR 2 b, BB HOME L U TRk TR O AR
THDHATAN—OEZEFHOATHREME b BRE LTz,

X-1.3 Ak O

4. BWRROBE
(1) BEME L STz U YA 7 L R FE R O e ME LI T 7o S EE A
1) dE{E DR E
AR T DR ENIC D=0 | B E 722 D R B MRAE . BLRTIEPERKE D REMEZ | BRI Tk D S
LA L (£-11)
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F-1.1  RFME & AREAET R MEKE CH HPET & D g

R 3 A PET (A~ kA )
Lt (g/e ) 1.76 1.38
[EREI() 5~7 20~30
W o (F1%4) o (F9%4L)
2N —_— MWWWWWWWW\

o [ELHRI72 AR o VU LFIZXY EH
U o FHHER] B 23 % A1 1 < W o WEMEIR £ 3% 01
o I, WY 2 —ARNEEN e R 2—LNHD

ENAT VR 2 KRR L TR AL MBI 7 ) TR R R SRR LT Wk E T 5
D, IRFABHEITERN R TH D LI VT2 59252 &6 TERWIZD, fRHER L2312 <
SCH—RDPBRE LY, I—ROTA ¥ —OHIZILHIAATY LT W, MiHENS T — FZ@EE LT
WL 72121, VA Y —OTEANBEMERE Y720 IV Db AN EE L 72 55, — MR ISk LT
EAHIEETA VP—DESIEL Yy FRAMPVCEMER D7D OILWEBRZ D) LORENE SN T
BY ., BARMCTIE RN — Fof2fE s Lz, £/, 11— F - Ry X—O@ g K FE
WHEDOREDN /NS WNWed, B—F—27 V7 7 A%/ MWD & E LT, #H80~100inch? E i T
HHMR, AEIOHEETIZ40InchE Lz, SHIC, Ry —THHAT LA 7 T7F 24 fHERS W
Tl EMHURBRTHDL L EEBLT.BEY— R DE AT L LI, TRLOBRGHERICESE,
H-1A4IZRTATAN—EBEEAN L, =T 47Tk, AT RX—ORIEZERLENLL, VAV
— O, V) XTI SR T B L S 7172 ReCFOEREARAEL 21T 2 o T2,

HOPPER  CARD

g

M-14 AL AT A NN—3EEOHE

2) A T A N—DRN

FRO XD AR THEMEBEAL, A TAN—BIEEITo 2, RIEICHW T, £-1.2080 T
&5, ReCRITMMER DSR2 22882 VT, 2D LRI T 2 BAT MRS AR Y 7 e B L i &
L7,

AT AN—VEREEF OB ORMEMIL, £-130@Y THH, GARMOBMIEHRDTZD, PPOHRT
AT AN—EREITV, BEROFE R OBIEOHREIT o7, £D%, 2ME DOReCFA AWT, w3
PERRHE S IBIR LT A T A N—OERZBRF Lo, BHREIAEIT, EE4 E¥EICS0500 KL L Lz, &
TERFD A T A N —ERLR LA M -1.512 77,
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#-1.2 AR 7o HE UR

kR4 R LEE (g/emd) E& (um) fHER (mm)
ReCF60 U A 7 VIR FE R HE 1.76 7 60
ReCF70 U A 7 VIR FE R HE 1.76 7 70

PP R = R Sl VS 1] 0.91 20 51

#£-13 AT A NN—1{ERIEM

ENEEd ik Rl HE Bl AR
(ReCF:PP) (ReCF:PP)
PP100 PP 0:100 0:100
ReCF60_50 ReCF60,PP 66:34 50:50
ReCF70_50 ReCF70,PP 66:34 50:50
ReCF60_100 ReCF60 100:0 100:0 X-15 AT A X—{Etl

M-1.612 A 7 A N—RIER R A RT, PPLOOTILIEHE DA T A N—3ER (X-1.6-a) Ziv, AR
DENEIIHER CTE /22D, ReCFEZ MWL AT A N—ERI~ LDz, ReCFE MW AT A N —{Fil %
EDDHITHTED, £, KFEHL050 THEIZTA, AT A N—REBEZMRL T, MEFEOMEZITO 2
L LT, 20855, ReCF60_50% UNReCF70_ 50T H A T A N—IREEIZIF/ER T & 7= (X-1.6-b, [X]-1.6-
C) o L2 LS, A THERLEMEER, vy 70020 NEL | RHERILLCRLT N - 72,
Flo, BEFEETIIATAN—0ORN) NES, U TLED 2 &b o7z, MWH TReCFOHKAE R
TOETH LT, MR IZ60mm, 70mmOWFhna LT, Bz L T Z e s Lk,
ReCF®D A D ReCF60_100Tlx, #kffE 23 D723 69 WA T A N—0F 6o 7z (K-1.6-d, e, f) .
T, ReCFR T A ¥ —HIZIEAIAAL T, ROB—F =129 FLEVRAENT, TOFMRLELTY =
T BIRTES, @A T A NN—DEE IR EBbils,

[XI-1.6-a PP100 [-1.6-b ReCF60_50 [X-1.6-c ReCF70_50

N A -

s & oy -

[]-1.6-d ReCF60_100 [X-1.6-e ReCF60_100 [¥-1.6-f ReCF60_100
X-1.6 AT A N—illERR

19



3G2002

3)H — N

ReCFlkHEIZMMER N Tum T H 0 | B OFRCRICH W B IS A il HERR10~20pum) L0 272
DN, I—RUA Y —ETHRBRAHADBEEL, B—TF B THHESBITLSIL W B30 o
Too ZHIEL ATAN—DORFE 72 DIRABEOHEBLIZH DA > T b, ReCRIEHER ~D xR & LT,
M-16lZ R Llcr—T7—Houn—7—MFr—r%/hS<FT2528, FLy (I—FEAR) #2KkEL<T
HZLELT, RIEOFEELITS T,

E\%

b= DR W DR BRI A AT o 7 2 D ReCF60_500 A 7 A /S — ik ERE R & M -1.710 ", HEERERNE
OHBETOMRTIED 205, HEANT LT, MEOEZIAL BT LTEY |, v—T —ROliED
BATN AL —=RIATONLTWD Z PR TE L, TO/ME. PPLOREMEH L REIHKEINTWND
ZENERTE 2 (KM-1.7-b)

K-L7-a NI R T A R-1.7-b FEHRD AT A 3

WA T AN—RIET A > DTERL

ORI LY BE LA T A N—OER-RFAD - 0T, BEHERRIZ [ 72 2R [CR o)
Too ATAN—BEEDRTIETH DM LERE~ORE Z 6T 57201, X74”*%L %<:47
—) ZRE L (M-18) , ZHICXY, I— FENPGEBIICHIESND AT A N—2 KB 2R
LIIT 52 N TE, FEE LTDRT A N—DfEIENRTTRE L 72 o 72,

Fo, WEHERC M OB — e A b S, BHERA B A MR T D 7200, BRER TS, AHE PR AR R 2
%ﬂ%bto%@F% PPiHE D HERTBHML S FTRE & 72 ¥ . ReCF. PPIEA I DH— MM E L T RAF
BMEEN GO (K-1.9) .

M-1.8 2T A N—IEiAKE (217 —)
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QUUFREEATIT 5 U 41 2 0I5 Sl 0 e (L
EFMA LTI D P, BESMROR RS, R-LEOREHIR LT, SRR 2 RIELE, 2 L
T, T ORIEFHOR OSMBBLE . XICTIIRIC £ 5 I OMIEBIL . A ORITIRE 2T ~<72,

#-15 JEk
e K& (N i)zd HE
PP 2.2TX76 50% 34%
ReCF 7um 50% 66%

Wit R DRNERE B S OOME B 2255 % 4 [X-1.1012, FH 6 OREWRE ORI EfE R+ £-1.71057T, R
EOLIT LR DR TIERI L7223, A8 O LR CTE D2 X2 I RSN H Y, XHCTHEERIZ L 5 NEE
i OBLZERE R TS RATIIC BRI S LT ICReCRFAMMEAUIR 1T 72 o TV D K 5 7oy (B WBEIRERSy) 23
BlEs iz, ZHUCK LT, Bl CAR I e PR AR S MR 2 18 2 5 L TR 231028 L TRIE L 72,
NI OB RN L. AVBORE A BSEL LTRY ., £72, MENSHEI LA 0RLHIL 2
STz, MEWTEE S EIE0L L D < 72> TR W RIE2 T TR OBGEIC LIV MER M E L, &6
ARIE03TIX, 2N E CORIMETHEIRFOUIMMA R b7, HBHFEO KT 7 MEFamitL, K77
N ESEND2MEIZ L TR KT 7 bRIFICTRIEZ TR o 72, T OREE. RIE02L 0 K T2 o728,
ABLNOE RSO LB LTS Z ENHERTE, NEREE OB SR TIXAWBERRE 4 238 LT
WD EDMERTE -, MEWRE LRIEOLO2MERE L 20 mENKRE < mELE,

EN(EENOVIN ]
(RE &R

AR DS B
k)
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XHACTIZ L At
TER DB (W
i)

B (XH#CTH

b EH)

AN #1E01 #1E02 A AIE03
X-1.10 #ikER ORIER R

2.18 mm 1.40 mm 2.32 mm

R-LT RAAERGRE R ORI iR
T4 w01 102 A E03
il e S 49.4 N 62.2 N 109 N

U EofER LY BRIEBOSKETHIREAEZIERL, 77—~ 2, ¥ 7T —~4~DF 7kt
T7olz, ¥ 77—~ 2, 77—~ 4 T, AR1E3ZE AWV T, FEEMSC— M BRRIETE 720,
BRI AEAE & ) A VIR FBRBHEDIRKGIZCOWTIE, EREE LTETHLZ e ol #h
FICE 2 M LOH TR O FREMD R SHLTcTod . BAREMERIEIC LD 03D o 7R O 15RO it
IThT, MR oERERICESRFBEEREEED DI L L L, £ B (b, W) icon
Tk, RIEROBMENKE W=D EEOBEEA TR TORMEIRECTCH /-, TOD, 77—~
2, W77 —~4 L L THBOREICERV M Z & & L,

5. WFEEZEDOERIRI

B oo FEYIEORELH Y | BARMICET 2E, HEICHM L, REEANCEASHZNE
DBITR AN 2D, B3E (2. WIERE] ICHBT Y% 77—~ O BIEIC LT, G
Y ERTE T,

02 [ BAE] ML S 7z U A 7 ViR FsME 2 W Hi i L v Emeiifeib 2. 11— K
TREDO N T4 &7\, R, BHEOR TREOMEREITS .
PP,NyZ 0 Z0 Al FH M A8 I 23 i 38 Mk & IRAG T RE DR FT 9 5.
[EEACIRIL] BRI 72 TR CTH 5 ReCF & AR VR IE Cd 2 PP & JRUEH & L CiE ik b

ikdrde, ZO/FE, I— R TORAx FFEE2HRFTL T, ReCFEPPEIRA LA T A
N—DOERLG 2 R L, @R AT A N—2 Rl C X 7=,

BRBEE | (AR REEBHERRUR 2 O CRAT (W, W) 325, &, MRk, BESOHRMNT
PRI A, —FHFT, AR T REIMTARLRIET 5.

[ZERCIR L] ReCF & PP BHAEEL N IZ & 0 ek L ik 2 3/E L 7=, ReCF&PP
DL T ECELFIEEZ R TS 2 LIC L - T, lEikiERORELNZRTE =, 1E
U 72 G A ME LR 28 K\ 72 0D B AL 0 B B i A R ORENIREETH 0 | o
YT TF—< EHEE LA RORIEEZED -, i BICE L7k OG22 17720 iR E
LLTHITOHD I EEMRTDHIENTE T,

=0
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T4 AR [BEE] HREMER Gh, M) Z8MEL, JIIF IR () 7V 75, MaiE) ~
9 5,
RS L7z, ORI 23 IER T 5,

[ERRIL] oW 77—~ ~ReCF#fif 4 & b4 T2 72 DITHIRUR O @ dn B AL 2 X -
7oo PR CREOUGEICIV SEN M ETE, RBIERZIF LR~ TE 72,

6. 5lFCHER
FRIZRE TN FHHIT 20,
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O—2 UVAI7NVRIBBHEEZFERE LT Y VT RBEROBRZ%

] 37K 27 1 N HUHE [ 37 R A A I B R =7

Gua LRy "ML X — L H—E fhy BSE
Gua v RYy MR % — HrE#HE e B
3=

V7T~ 27TiE, Y77 —~ 1 TERLEMFEARAZRIBRATE D Lo ICHMEMIET 22 %
HHE T %, ReCFEZMIfET 2 7o OMMER B RMF LM T 22 &2 B E L, U A 7 ki
ZRWERERS L OREOLEF OB ERBZ 2o, WIC, ReCFMAGIRS &1 5 722 5 L g
DOERMB L ORI Z AliE L Lz, ERL72LEREICx LT, BIE O R~ ERMER X 00
FetE DBLR B BB G S 2 B BN LT, BHER 2 SR8 9 2 LB B R R Al & L T, Tilored
Fiber Placement (LA . TFP) £ifli 2% L7z, ReCF/RHRIRAL R 26 L <. Mkt & FEEICTFPE;
iz 452 ERATREL 220 | #hRE2 A3 2 HHERC M <0 /R T I & S 23 872 2 5K T RE O /RS A3 /T
BBERolc, SHIT, TR E L ORI ICEBFRETH L Z & biER Lz, /S I L T,
TATANIA T 4 TRIBHNZHMH LTz, ReCFIBHRIE#I R ZH WD DO TR £ DRIk
KTHDOReCFIBINEA T A N—%H HNWTT =T 2T 52 L TRA TOMIERAIRE & I o Tz,

1. HERBEWN

KW TIZ. CFRPO U A I VY T F5 A4 F = —2DH b FHMHIENEAL TS TFECFRPH & 4y B
B BARED TU YA 7 VR FEBMEO ZRBRIRIC T 28R 2175, T7hbb, V¥ A 702
&0 FEMHMEL S U CRA R R EAIT I K v At k) & L THEHME, S IR0 LY. W, 14
ELTEHMALL, BEERESCAR—YHERARAT 7Y ZL 7T, S%0HBEARNRAEND
CFRTPD M & A ERIT 5, 51T, ZHNEHWTE Y A 7 VR BEMBMERIE M 23 E - R L. ®
FME O it rTRE 72 B PEVH B P RE OMERE . PEERTUAR P (Circular Economy) OHENL~DOEKEZ B9,
PTTF w2 TIH, YT T~ 1 TERLEHRERERBERATE 2 X2 ICPMEMET 22 &% H
HE3 5,

2. WEEBEE

P75 —=2 | UV A7 VIRFHEEIFEEE L2 7Y 7V TR O BR 3

St % BE 7 B oK =

H A2 (1) ReCF/Zw] VAM: KIS F i e M O Fleff T LBl . BRI S o Kb
(2) ReCFIHBIEM A Z A W=7V 7 L 7 ORI E T O RE5

(3) ReCF/HEIRM A& WM (34 7)) ORGER I 0Bl %

02 U A 7 VIRBHE L BT A7 O ORI AR LS 2 BmE T 5,
VA 7 VIREBEBMEARZ Y SV IIRIET 27200~ 058 (Ruafrt. &1
M) 2R 5,

]

A0 3 E VYA 7 IVIRBBHER RN DR D40 B & lABE b D RHEM B, &2 %0 &M
b4 5,
R R AW L 7 2R ET 5,

A4 Ut A 7 NVRAMHER R DD MBS L D31 7 fwAHA I K D iR
T BMERIR ORI D W RE & 72 D EM 2 AR T S,
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3. MERBANE

(1) ReCF/E\ar YA fst i i Bk O R (R« R ALEE, pRIB St o fefb

ReCFAM#E T 2 7 O OMHER MR FELZ R T D52 L 2 B E L, ReCF& AW 72 ekl ds &
OCRELIRFN O LB Z o7, S HIZ, ReCFAfifpE 7 U T VI IET 27O DO ffix O 5 (5 Fr
P, BRM) ZRETEZLEE2ANE L, TRAXANMIMN EEGERMEFMFEOMRNT 2B Z o7,

(2) ReCF/BHRIR# A Z W=7 U 7 L7 ORIEE Al O 4

ReCF#ifE A O 2 24 i LMl GO DRBIEMEL, GRGEFORMILRELT LI ZHAME L,
— MRk (UDM) & B U Wi Bl 221 L 2 B PEREAm . 51 aRBRIC K 2 1 FReERE i 2 3 272 5,

HRIMEEE LCU WA 7 VRSB (F L HT-700SC, L (Bk) ) & #HE#EME (Polypropylene : PP)
ZIRA LIE#iER (77—~ LITBWTHHE) Z2H Lz, UDMRIED T2 D7V 7 4 — L& TFP £
MCER L, M2UMER LT Y 74— LADOFHZ7R7, #ifE% 2 20mmiE TR F 5 mIZ 104K 5] = i
ZHEINC TR T 4 VA EICHEET D Z LT, 20KOMEARESI &R ATV T — Lok Lz, #ik%
EREVE D DT D ORIFHAR T 4V DIHEHEAE & R CPPEMH L7z, 2 HIIRERECIRRL L, A
BHED—I L 725, 21T L2, BIE7 4V ANREREICARD X ) IC2BAHERE Lz, 2z
BEMRIE T 5 2 & T HBME2IE Lz, 7L 2%, BASTVP-10 (s T (kk) 8 & M-,
PGS f 2 £ 2. 1R T, OBET), OB, BOBIRE &2 % A2 411 MPa, 5Smin, 200°C % FE %22 Bl 5%
tEERLTREEBZ o7,

WO ERREZ BT 2 0HBRERB I oz, —HEMEZEFHBICK L CIREICYIE L
ToWrimi z . DG EAMEE (GX4L1F-OLYMPUS (%) #H8Y) % W CTHIZE Lo, #9513 137 sE iR
# (INSTRON (#k) ) ZEH L. #BhA k% & 3200mm, fE20mm, £ FEEEE 100mm, 55k
Imm/min & L7z, W2 HE Z50mm, #E20mm, JEX2mmoD 7 v = 28 %2 72880 £+Hir 7=, £72. &
BRI O T RS — UMM L, O A EHIE Lz,

TFPCEZRIR | [ —EumwE |

Fiber(h—=D#5%7U7)L (#) ) film,

UYL\ ik SRt
(RLAT-700 SC )EL(#)

~ Recycled carbon
fiber spun yarn

[\
PP film (A/CwIR (1))

L start_J miss-pp
| DNEAEARRT |

press

mold

preform  prass

MEALERBICTVIA—-AEAN
HIEIEZ LR EATELS B3R

X-2.1 ReCF/EHRIRM X EH W=7 7L 7 DRIE
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#-2.1 ReCFIBIRIR# R A W=7 7L 7 OBt

Molding Pressure Molding Time  Molding Temperature

(MPa) (min) (°C)
1 5 200
1 3 200
1 10 200
2 5 200
1 5 190
1 210
3 200
1 20 200

(3) ReCF/BIRIE# & & W TokM (234 ) @ B EAR O B

U A 7 VIRFMHESFR D AN X D51 7, A & 2 thm ks, MR oK
TERFIRE & 70 D EM 2 BB S T 5, MR 2 2Bl 2 LB REIE R T & LT, TFPERZE A L
Too NA TR EEBRT DRIBHMNE LT, 747 A NIA T 47 (LLF, FW) ERIEHT %2 £ H
L7,

BJ-2.212, TFPEI DA 2 7R, TRPEF TR AT IC ES W TR 0 | s b /2B o i
FliE C& 5720, si{biliiE 0 R MEOBL A b R KIBMHE O BET 22N TE 5, £z, TFP
XA E R A U) A T IS LR, BE TE 5700, MR e U—RiEAFEBTE Mo BEER
BT IENTED,

-2 3 MBHAGR T 4 T AL NUA T 4 7@ (BUF, IEFWRLE) 2EE ORI 2774, N
BAFWRIE L PR A & B a2 DA S5, ReCFIBHRIRF R ITHE SN TV AR E Y NG /) XL
A REHE-T, v L bt ansd, v~ Nz —EO#ECHEREHE, M7 N—REEE(IC
£ U ReCFBIHIRIRM A3~ & R LV EPATIC =B E TEAICIEE L, ¥ > FL/VICReCHBIIRIRM 4 %
BEMITDZ LTS TRRERKT D, v~ FLAOREREE & N T3 — ZEEE OB 853 & o f
WEoT, v~V RULAVEFHAICHT HPCYDRMAEEZRETHZ N TELH, MAT VAT 47
RRIE & RIS~ > R UL VNERICIE, WERIMBCEE N BRE SN TR Y, S TR S MET 5 2 &0
TZE 5,

TFP (Tailored Fiber Placement) B flf v romgpmn o0
. j')jﬂ'—ixﬁﬂﬂ#l: A\ ’{ Upper thread
ERLHEMHEEREOARICEERTRY  rom -
\ Tension controller
RIS FRRIZHT, X y:
BRI CHMEREE B SN TR [ (
the base material 'iﬂhhin
HRHAARIZBNT ROV —RBIENES

MEABFHE RV CRIET D

vvvvv
AAAAAAAAA

/‘.‘.;
s Commingled Yam
Ap £ 7 4 Nozzle guide

TFPEEHT + c-FRTPH R # H © MR RARBEIEShioN( 1L Heater mandrel
[X|-2.2  TFP (Tailored Fiber Placement) £ it [X]-2.3  JINEAFW R 24 i

4. HRROBE
(1) ReCF/E\r[HEVER G R FeE O Feff « R BL, sl 4t o Eeiib

UHA 7 IVIRFZ ML R T DO OMHMRELHARZFFELRFNT L2/ E L, VA7 0
WA 2 D 7 S Al s K ORI LB A OB 2 B Tl o 7c, U A 7 VERHMEE 7o Sim BT A A
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LT, wAM 7 by by NRBREZEM L7, BHFE Lo RELEAZ T, RFHMEPPEIE 3
FOVR FERHEMEIE K T 1 R (Lexter8500) oD S ifit A Wil i 2 GEA L 7= F5 SR 2 X -2.412 73, K
WK T A v ARk LTl R\ X0 i AW E IR T LA, KR Txt4 L 3 5PP
BHEIZ LTk, REEABBREOm LRI, PH2BFoEM GO,

EHIC, ReCFi R A2 7Y F LI T A0 D2 D5t (R, &) 2+ 52L%
AL L, TR AZA VNI E ERMEFMFIEDOHNL 2B o Te, —RIZ, TF A Z A VLM
EERMIFHKT 2D TH D EELILTV D, RIGIRKE & BIAGHRME 2 1R L 72 IRk 1T, 7% 22 1
JUIN AR D 03 B IR IRKE O BUIGHE 12 K 2 MR sROBE 1) 0 BLAVR s b R KE SR~ D &2 1T RF ] & 2
HENMEESNTND, LT BMIBOERNBET LIeERT — 7%, BRI TEVAY,
THXAZANVIMIMEIZZ LN E WO MBEREZAT D, KWFETIX, ReCHiR AU 7L BT 572
WIZ, TXALANMIMEEREEZENTILEND D, [T T—~ 1] 1BV TY A 7 ViRHE
TRAE ARG R OBRSE &2 FE0E L T B RS, EEEAkHE 2 © 7 2 1R Mk R 35 L OYPCY  (Partially-impregnated
Commingled Yarn) ZfH W T, 7% AZ A VN IO FER L OERMEOF M ik 2 M Lz, 7
FRALANVINLEPEIT DN T, BM-251273 T K912, K VIBEIZ K » TA L 2B O BTG & T
HELCHE LMD, BEREEBRASADITHDL L 2HRLE, £2, RO VLTIL, %#
WS EZ O EBE LY ERBMICTE T2 Z N ARETHLZ L 2R L, — T, G8RNET
LB, WD HORIEN B D Z E RGN E R o7z, O B b B 22 ) LER S
% AREMEARIR X T (K-2.6)

31f96 32|07

PP Lexter8500
B1-2.4 L AW pE -2.5 7% A X A VI TN FEAM T4

Commingled yarn PCY

Vf:53.32% R#4ER%=:2.83

X-2.6 it D 53 B REAM T4
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(2) ReCF/BIGIR# % & W=7 U 7 L 2 DR Bl O # 4

-2 7ICRERZR L RIGIRE OBR 2R, IBIREOEINC L v RERFRN200°CE TiE—EE %2R
L. UBRIIEML TWEZ ENbaDd, 190°CH52000CE TR —EETHo1=Z b, ZOES LI
MO TIZHE W T, 190°CTHIIEN FIRICHERERREEIZEL TWD &g D, 210°CTIERHAED
BRI K DN AFAEICL D RA RBEIERICRAELZbDOEEZLND,

BJ-2.8IZ KGR & IE IR O BfR 2 R4, B RFEISmMIn TR G IR BN /MEZ R L7 Z &7 5 5min
NI E WA D, ZHEI5minTHEIEZIRA5E T L. 5minbARE TIIMIE DB LD T ADRAITLY
RA RBEELLTZDEEZOLND,

M-29CKRGRKVEMIFENOBFZ R, REERIENCLOT —EMHEEZR L, ENICLDEE
EZTRNWZERDNL, L, EAPRRESEMLLTVDITELND L TRERRICEN IR >
R EEBETDHE, A RENHDLLTNDEZ EBDND, 22T, BAUEMEY Y TEARL, B
FEEhrrvoREGRER TR LEZ, ZofRE24F L VBATRT, 2NED, BMPaTHA LTS Z
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IV. ZEXAbstract

Development of Recycled Carbon Spun Yarn for Continuous Fiber Reinforced Thermoplastic

Composite Materials

Principal Investigator: Asami NAKAT
Institution: Gifu University, 1-1 Yanagido, Gifu City 501-1193, JAPAN
Tel: +81-58-293-2400 / Fax: +81-58-293-2400
E-mail: nakai@gifu-u. ac. jp
Cooperated by: TOABO MATERIAL Co., Ltd., Mie University, Mie Prefecture Industrial Research
Institute

[Abstract]

Key Words: Recycled carbon fiber, Spun yarn, Prepreg, Molding

For recycling of carbon fiber reinforced plastics, separation and extraction technologies
are being developed by domestic research institutes. The extracted carbon fiber is chopped
or milled and mixed with non—-woven fabric or resin, and its use as lightweight member is
limited. This is because the extracted carbon fibers are short fibers, not continuous or
long fibers. In order to construct a recycling system for carbon fiber, it is necessary to

use the extracted carbon fiber in a new form and expand its application.

In this study, we blended recycled staple carbon fibers with polypropylene fibers to
fabricate yarn by spinning technology. Compared to commercially available carbon fiber spun
yarn, the trial spun yarn had about 1/4 the strength, but about 2.7 times the breaking
strength and about 16 times the elongation. The effects of twist angle and fiber volume
content of spun yarn on elastic modulus were also investigated. The results showed that the
elastic modulus decreased as the twist angle increased, but the elastic modulus increased as

the fiber volume content increased, and the change was proportional to the content

The prototype yarn was used to fabricate an intermediate material for thermoplastic carbon
fiber-reinforced plastics, and the validity of the Tailored Fiber Placement technique was
verified by fabricating reinforcements with complex geometries. Furthermore, it was
confirmed that the technology could be applied to warp knitting and weaving technologies to
fabricate reinforcement forms that realize complex shapes.

Hybrid molding was performed using an intermediate substrate made from the prototype yarn
containing recycled carbon fiber. Hybrid molded products made from recycled carbon fiber
spun yarn were found to have 89% of the compressive strength of hybrid molded products made
from commercial carbon fiber raw materials.

From these trial results and others, the possibility of developing new forms of applications

for recycled carbon fiber was found
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