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The utilization of plastic materials in automotive products is increasing because of environmental requirement on the automotive 

industry to produce light weight fuel efficient cars. Fiber Reinforced Plastics (FRP) have superior advantages of high-specific 

strength and high-specific modulus. For automotive products, however, FRP are not really used for mass-produced cars well due to 

its high cost. The utilization of FRP in automotive applications requires specific focus on manufacturing and cost constraints. High 

speed continuous Fiber Reinforced Thermoplastics (FRTP) process using electromagnetic induction heating system in combination 

with Non-woven Stitched Multi-axial Cloth (NSMC) was developed. This system can reduce production cycle times and the cost of 

manufacturing composite applications. This study presents the cost evaluation of FRTP manufactured by the high speed compression 

molding process. The evaluation takes into a count the material cost and the production cost. The cost of FRTP was compared with 

the costs of FRP made from prepreg and GMT. 
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Table 1. Properties of reinforcement fibers3). 

  Tensile strength 

(GPa) 

Tensile modulus 

(GPa) 

Specific gravity Material cost 

(yen/kg) 

Carbon fiber (CF) (3K35t) 

(12K24t) 

6.2 

4.2 

310 

240 

1.8 

1.8 

9000 

3500 

Glass fiber (GF)  3.4 75.5 2.5 200 

 

Table 2. Properties of matrix resins4). 

 Bending strength 

(MPa) 

Bending modulus 

(MPa) 

Specific gravity Material cost 

(yen/kg) 

Epoxy (EP) 125 2840 1.15 1000 

Polyamide 6 (PA6) 123 2500 1.14 500 

Polypropylene (PP) 36 1300 0.9 100 
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(a) Fabrication of semi products. 

 

(b) Molding process. 

Fig.1. Manufacturing process of FRP. 

 

Table 4. Condition values of cost evaluation. 

Prepleg 7200

NSMC(CF/PA6) 320

NSMC(GF/PA6) 320

NSMC(GF/PP) 280

Working times (s)  

GMT 60

Employment cost (yen/h) 1250

Mold cost (yen) 6000000

Number of molding times of one mold 

 (times) 

230000

Molding system cost (yen) 50000000

Number of molding capacity of one system 

(times) 

900000

 

Table 3. Cost of semi product. 

Prepleg (GF/EP) 5000

NSMC (CF/PA6) 1840

NSMC (GF/PA6) 590

Cost of semi-product 

(yen/m2)  

NSMC (GF/PP) 200

Cost of semi-product 

(yen/kg) 

GMT (GF/PP) 500
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Fig. 2. Fabricating process of NSMC. 

 

 
Fig. 3. Fabricating process of prepreg. 

 

 
Fig. 4. Fabricating process of GMT. 
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Fig. 6.  Temperature history of mould surface. 

 

 
(a) Mould with IH system. 

 

 Heated surfaceCold water
Electrical current

Inductors

Electrical current

Heated surfaceCold water
Electrical current

Inductors

Electrical current  

(b) Schematic drawing of IH system. 

Fig. 5.  Mould and schematic drawing of IH system. 

 

Table 5. Strength of FRP. 

 Strength 

(MPa) 

Fiber volume 

fraction ( ) 

Fiber 

orientation

Prepreg(CF/EP) 1414(5) 50 0/90 

NSMC(CF/PA6) 802 50 0/90 

NSMC(GF/PA6) 435 50 0/90 

GMT(GF/PP) 63(6) 35(40wt ) Random 
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Fig. 9. Cost of the molded part using carbon fiber. 
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Fig. 7.  Cost of semi-product using carbon fiber. 
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Fig. 8. Cost of semi-product using glass fiber. 
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Fig. 10. Cost of the molded part using glass fiber.  
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Fig. 11. Specific strength. 
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Fig. 12. Cost of molded part per specific strength. 
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