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Roll Forming of CFRTP Prepreg and Evaluation of Its Mechanical Property
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Carbon Fiber Reinforced Thermoplastics (CFRTP) in which thermoplastic resin were used for the matrix have been expected to

reduce the weight of cars since they are superior in specific strength, specific rigidity, productivity, and recyclability. In general, the

thermoplastic resin is higher in viscosity than the thermoset resin. Therefore, to impregnate the thermoplastic resin into the reinforcing

fibers is becoming a serious issue in molding of CFRTP. From these reasons, CFRTP forming is usually divided into two processes; one

is the impregnation process of the resin to reinforcing fibers to produce prepreg sheet and the other is molding process by using the

prepreg sheet. In the method of supplying the resin in producing prepreg, non-woven fabric of matrix resin has been expected to shorten

the manufacturing time and reduce cost. For the process of producing prepreg, roll forming method has advantages of a continuous

process compared to a compression press molding process. In this study, prepreg sheets of CFRTP were produced by using the roll

forming method and the effects of process conditions, such as the fiber direction, the roll forming process, the number of times of

passing through the roll, the type of resin, and pre-heating temperature, on the impregnating properties of resin and the mechanical

properties of prepreg were investigated.

Key words : CFRTP, roll forming, Polyamide 6, prepreg, void content

F—0—F D RFMHESRICATERIEE O, v— W, KU T IR6, FUT LT, RA R

CFRTP 7V L 7D v — VKT & F OB ke 32

HHFIN, tHhaEhs, KEAR, AilifEs

1. &I

B REE~ Y vy 7 AT H W
CFRTP(Carbon Fiber Reinforced Thermoplastics)id /&
FesREE, wmieiIvEEZ AL, AEREM, U YA 7 RIS
BnH7), ABEOER(LICAEMTE 2L LT
ZOMMARHFF SN TWD 1D, BT PRI,
— IR, BAMEL MG & BE TR N <, BEiE
EHHERNEICERSEDL ZERELY. Lzhi»
T, HEkeiAER{L CFRTP TIX, BHEGR 71k 2

* Department of Biomedical Engineering, Doshisha University, Kyoto

LT a A EGEELT, HOH0COBEE IR
SELT T OB ER R RS L%, N
ELTHIET A ZENEWND. 7Y 7L 7Rk
DORGEIZI T D BIEHAS FIEICIE, BRE Y, U
H—a—T 4 7LD, RKEAAEIRE SVERDD.
ZOHTY, RiA BB RER H O BHES, =
A N OHIEAED D Z L2 BFHO LR R S
nTWnWsg, —F, fWiEFov 2L LTL, FLARK
TBEIZL DNy T, HDHWEF T F R

Telephone/Fax:+81-774-65-6408 E-mail:ktanaka@mail.doshisha.ac.jp

** Graduate School of Life and Medical Sciences, Doshisha University, Kyoto

*** Department of Biomedical Engineering, Doshisha University, Kyoto
Telephone:+81-774-65-6403, Fax:+ 81-774-65-6825 E-mail:tkatayam(@mail.doshisha.ac.jp

(39)



264 Hod AN - #h %8 -

17—/ & W s B FERFI S Tn g Y.
FoOHTHLERENR o XA Th D e — L JEE
DEFELNEEINTNDN, RifiEiRiEEHNT
n—/VE L7 ) 7L 7 RIEIC BT SRS R
Btk 7 ) 7L 7 BIR OB R IR S i
2o TWRVWDONRBLRTH S, £ 2 TR TIX
o — L% V2 CFRTP 7' 7 L 7 o #liksh 4
e LT, m— LT M3 S kM, v —
SRS TR, BIIEORE, TIRMEVRE, v —1
‘LE@ﬁ@%@E%@%;@%@%W%%%K

FETRELH LN L.

2. EBAX

2.1 #EME

~ MUy 7 ABIRICITERKEEE 2N 5872 5 2 DD R
U7 R 6 BIE(PA6, FHERELE)E V-, (R
% A 7' (1013FB) & #IKKEE % 4 7 (1011FB) % H f+
50g/m? O ARFAT(Z T VEESITIN T LEH L7-.
PAG6 MR DRI R A EREEF (DSC-60 B, &
FERLERT) 2 AW CHIE L, K 4 1 7 & R
XA T DORRIZENZEIL209C, 212CTH o 72,
SALAS 121 Fig. 1127”3 PAN R R HEif#ED /) > 7
Y7777 Y7 (NCF, BfF300g/m?, F&EHEK
[0°/90°) 2 L 7=.
2.2 O—JLER

0 — LR IE O3 % Fig. 2 129, —xfd o —b
IZRF L, MEHE@ET Type A DSEE, MEZ ST
RIZH D Type B D “FFHD SiikE -,
M T H 2 IR FEHE NCF & Bt ik % fE
L, WTFIIZEBWTHIEATE S A RIT Ve 45% L
L7z, m—ak ) H LGN, NCF OfFIMED 0°
MoJme—83 2 k512, mibbz 258, Rk
10 Bz Hvy, 2 @ osfbst oI 4 8, @{bts st
NC 3 M OAR[AT 2 FElE L, FEEMERA [0°/90°]s
LD X ICEE LTz, AEIHWZ NCF IR Y =
AT IABHED AT v FCERESNTND. RY =X
TIVORRTH D 260CHE R 5 &, MiEDOHHN
LR D120, BANEDOWHET MR KIET 27V 7

K HF A OK - R

VB R R T RN B D, £ 2T, mIME
mu—LEY LM EERIIRD LD IIHE %
2 — /L2387 [90°/0°]s 7Y LT H E Lz,

Type A, Type BOWT O FiEZMWEHETY,
o — VIR 250°C, v — L foeHs V7T
1% 1.00mm, %V #EIE S0mm/s & L, 255CH 5D\
X 270°CIZRRE LT b — X — TRt &m L, T
BL7o%, n— VIl T Vs TrERE, m—L
foor )75 A% 1.00mm 25 0.05mm 3 o/h X
SLTHVIREL. MESEEZE LD E
Table 1 (27”7, HBRA OLAFRIE, Type A, B DL
RN DIXENEILA, BEKL, ZRIfHT S
1 & 21T PMBMREE 2R 2 £ 4 255C, 270CTh
DT l&mL, BIROREIXO)OHICHIRLED 4
DHOBFEHWCORTZEE L. DFE D, KK
& 5 4 7' (1013FB) TiX(3), K ¥ 1 7' (1011FB)

T ERD. a—L~D@ LRI Z VT T %

EEBEST LT LIC—RE L, BIEOREO®ZIZET
TRLTWD. 2720, A2(D)10 7211, & s
V77 AMBETH S 0.75mm O —/LZX LT 5
[FlaE L7z,

RGO 7 ) 7L 7 NERO IR LB IR X, K AUEGE
®EBE LR —% 7 )V~ )L F v A —(ZR-RX40,
OMRON) % FWCTHIE L 7=, BvEXHIZ L 2 I E & PT
B L7 ) L ORI HmohiEe L
2.3 F)TLTomE - HHHER

o—/LHATOT Y 7 L7 O B HNE R AR
BT A0, Ay N UVARKICL Vg LE S

U7 VL7 OME - AR ZIT 72, 2.1 [Z/R LT
IRFEMEHE NCF & HERLEE & A 7' D PA6 MR A kA
ERWTH Y N7 LRI D MHES A B Vid5%
L7 D X 91T, Table 2 IR THRIFETT Y F L T &Rk
JELT(HP L FRT ). £ D%, R EHZ BALHZ T
270°C T 360 FVRFF L, %L 7-(HPR).

(40)



CFRTP 7)) 7L 7 o0 — VR & % ORI 265

et e

(1) 0°layer surface (2) 90° layer surface

Fig. 1. Non-Crimp-Fabric.

Table 1. Roll forming conditions of CF/PA®6.

Roll Preheating Number of Final Number of passing of
Specimen Type Resin type temperature passing clearance final clearance
[°C] [Times] [mm] [Times]

A1(3)6 A Low viscosity 255 6 0.75 1

A1(1)6 A Super low 255 6 0.75 1
viscosity

A2(1)2 A Super low 270 2 0.95 1
viscosity

A2(1)4 A Super low 270 4 0.85 1
viscosity

A2(1)6 A Super low 270 6 0.75 1
viscosity

A2(1)7 A Super low 270 7 0.70 1
viscosity

B2(1)6 B Super low 270 6 0.75 1
viscosity

A2(1)10 A Super low 270 10 0.75 5
viscosity

Table 2. Press molding condition and heating and cooling of CF/PA6.

Press molding condition Heating and cooling condition of press
molded prepreg
Specimen Molding Pressure Molding Heating Heating Cooling
temperature[°C] [MPa] time[s] temperature[°C] time[s] time[s]
HP 270 2 60 - - -
HPR 270 2 60 270 360 30
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Fig. 2. Schematic drawing of two types of roll forming.
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Fig. 5. Surface observation of prepreg for A2(1)7

(Final clearance=0.7mm).
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Fig. 3. Cross-section observation (Press forming).
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Fig. 6. Temperature history during the molding process.
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Fig. 8. Void content.
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Fig. 9. Tensile modulus (Roll forming).
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Fig. 10. Tensile strength (Roll forming).
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