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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. 

 

 CFRTP , roll forming, Polyamide 6, prepreg, void content 

 
 

 
 

CFRTP

 

 

 

 

CFRTP(Carbon Fiber Reinforced Thermoplastics)

1,2)

CFRTP

3)

4)

5) 6,7)



( 40 )

田 中 和 人・祐 名 竜 馬・水 野 翔 太・片 山 傳 生
 
 

 

8)

CFRTP

 
 

2

6 (PA6 )

(1013FB) (1011FB)

50g/m2 ( )

PA6 DSC-60

209 212  

Fig. 1 PAN

(NCF 300g/m2

[0 /90 ])  

Fig. 2

Type A S

Type B  

NCF

Vf 45%

NCF 0o

2

10 2 4

3  [0 /90 ]s

NCF

260

 [90 /0 ]s  

Type A Type B

250

1.00mm 50mm/s 255

270

1.00mm 0.05mm

Table 1 Type A B

A B

1 2 255 270

( ) 4

(1013FB) (3) (1011FB)

(1)

A2(1)10

0.75mm 5

 

K

(ZR-RX40

OMRON)

 

2.1

NCF PA6

Vf45%

Table 2

(HP )

270 360 (HPR)  

 

264



CFRTPプリプレグのロール成形とその機械的特性評価

( 41 )

 
 

 

 

(1) 0o layer surface 
 

 
 

(2) 90o layer surface 

Fig. 1. Non-Crimp-Fabric. 

 

Table 1. Roll forming conditions of CF/PA6. 

 

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

 
Specimen 

Roll 
Type 

 
Resin type 

Preheating 
temperature 

[ºC] 

Number of 
passing 
[Times] 

Final 
clearance 

[mm] 

Number of passing of 
final clearance 

[Times] 
A1(3)6 A Low viscosity 255 6 0.75 1 
A1(1)6 A Super low 

viscosity 
255 6 0.75 1 

A2(1)2 A Super low 
viscosity 

270 2 0.95 1 

A2(1)4 A Super low 
viscosity 

270 4 0.85 1 

A2(1)6 A Super low 
viscosity 

270 6 0.75 1 

A2(1)7 A Super low 
viscosity 

270 7 0.70 1 

B2(1)6 B Super low 
viscosity 

270 6 0.75 1 

A2(1)10 A Super low 
viscosity 

270 10 0.75 5 

 Press molding condition Heating and cooling condition of press 
molded prepreg 

Specimen Molding 
temperature[ºC] 

Pressure 
[MPa] 

Molding 
time[s] 

Heating 
temperature[ºC] 

Heating 
time[s] 

Cooling 
time[s] 

HP 270 2 60 - - - 
HPR 270 2 60 270 360 30 

5mm 
5mm 
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Fig. 2. Schematic drawing of two types of roll forming. 
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Fig. 3. Cross-section observation (Press forming). 
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Fig. 4. Surface observation of A2(1)6. 
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Fig. 5. Surface observation of prepreg for A2(1)7 

(Final clearance=0.7mm). 

 

 
 
Fig. 6. Temperature history during the molding process. 
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Fig. 7. Cross-section observation (Roll forming). 
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(2) Difference of molding conditions 

Fig. 8. Void content. 
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Fig. 9. Tensile modulus (Roll forming). 

 
Fig. 10. Tensile strength (Roll forming). 
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