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Polypropylene (PP) has excellent water resistance and low-cost access to use, while polyamide (PA) has excellent 

interfacial adhesion with glass fibers. In order to develop matrix hybrid composites consisting of all advantages of PP and PA, 

three-point bending properties of the composites made of various layers of PP and PA were evaluated. When PA, which has 

excellent interfacial adhesion with fibers, is used as the matrix of the outer layers, the matrix hybrid composites has a high 

bending modulus. When it is used for the inner layers, it has a high bending strength. 
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Fig. 1. Stacking sequence of resin for GFRTP. 
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Fig. 2. Schematic drawing of three points bending test. 

 
 

   Fig. 3. Fiber volume content of laminates. 
N = 5, mean ± S. D.  
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Fig. 4. Stress - strain curves of three points 
bending test. 
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   Fig. 5. Bending strength of GFRTP. 
       N = 5, mean ± S. D.  

0

100

200

300

400

500

600

700

Be
nd

in
g 

st
re

ng
th

 [M
Pa

]

[PP12]
[PA62PP4]s [PA612]

[PP2PA64]s

Normalized to Vf = 57.4

 
 

   Fig. 6. Bending modulus of GFRTP. 
       N = 5, mean ± S. D.  

0

10

20

30

Be
nd

in
g 

m
od

ul
us

 [G
Pa

]

[PP12]
[PA62PP4]s [PA612]

[PP2PA64]s

Normalized to Vf = 57.4

（    ）32

荒谷悠介・福田翔尉・田中和人228



 
 

[PP2PA64] S [PA612]

[PA62PP4] S [PP12]

PP

PP FRP

15) PA6

FRP

16)

[PP12]

[PA612]

[PA62PP4] S [PP2PA64] S

PP

[PA612]

GFRTP
17) PP

[PA62PP4] S [PP2PA64] S

 

PA6 GFRTP

PP

Glass Fiber Reinforced Plastics: GFRP GFRP 3

CFRP

GFRP 10%

CFRP GFRP

1.5 17)

18)

[PP12] [PP2PA64] S

PP

[PA62PP4] S [PA612] PP

PA6

 

 

 

 
 

(a) [PP12] 
 
 

 
 

(b) [PA62PP4]S 
 
 

 
 

(c) [PP2PA64]S 
 
 

 
 

(d) [PA612] 
 
 

Fig. 7. Side view of specimens after three points 
bending test. 
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