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Development of fiber reinforced composites to optimize high speed compression
molding and fatigue strength
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In this research, the fatigue characteristics of two types of randomly
oriented CFRP, mat-type and chopped tape-type, were investigated. In addition, the influence of
matrix resin on their fatigue behaviors were considered about the temperature dependence of their
fatigue strengths. As a result, it was estimated that the fatigue properties of matrix resin on
interface or interlaminar between carbon fibers influenced the fracture mode of randomly oriented
CFRP and the temperature dependence of fatigue behaviors of CFRP.
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Fig.2 Geometry of CFRP fatigue specimen (unit:mm)



Table 1 Fatigue test condition

Material Standard Frequency Mode Stressratio
CMT/CTT JISK7119 20 Bending 0
PP JISK7161 20 Tensile 0
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20Hz R O
25°C  50°C 75°C
SN
FRP SN Fig.3
Figd 2
107
0.6 £
8% e, B0 e
% 05 i, .. '(";) 07 T .o oo
204 ey 506
s bo5
(2] @\
03 804
g 7
£ 0o
go1 £ 0'1
3 Che
= 0 0
1.E+03 1.E+04 1.E+05 1.E+06 1.E+07 1E+03 1.E+04 1.E+05 1.E+06
Number of cycles to failure Number of cycles to failure
(@ CMT (b) CTT
Fig.3 SN curves of fatigue test
0.4 06 |
. ©10%4 L ® 107
:. 0105 S, ®10%5
03 o 1046 2 : :' : 10%6
o A S04
2 X 2 o
502 503
§ . § .-
§o2
? 01 »
0.1
0 0
0 0.2 0.4 06 0.8 1 0 0.2 0.4 0.6 0.8

Mean stress ratio

(8 CMT

Mean stress ratio

(b) CTT

Fig.4 Mean stress — Stress amplitude diagram

Fig.4 104 10°

108

FRP

FRP

1.E+07



(€] Goodman

c,= O’W(l—a’"J @

Oy

Fig.5

FRP

<)
o

o

o

Ao ®25°C
"""" A m50°C
__ A75°C

©
o
>

Stress amplitude / Static strength
o
w

°
~
n

Stress amplitude/ Static strength
o
w

0.2 0.2
0.1 0.1
0 0
1.E+03  1.E+04 1.E+05 1E+06  1.E+07 1.E+03  1.E+04  1.E+05 1.E+06  1.E+07
Number of cycles to failure Number of cycles to failure
(8 CMT (b CTT
Fig.5 Temperature dependence of fatigue property of FRP
Loading direction Loading direction LR
() CMT Tensile side (b) CTT compression side
Fig.6 Micrographs of fatigue damage area
Fig.6 CMT
CTT
Fig.7 PP SN SN
CMT PP
CTT PP

PP
FRP FRP



CMT PP CFRP CTT
CMT
CTT

N
|
N
o
|

025°C
0s50°c
AT75°C

025°C
oA os0°C
AT75°C

<}
©
O
a
>
o
©
o

<}
™
o
O
>
o
o
5]

R

=
o
T

@'V,

=)
o
8"
>

‘@

o
)
T
e
3
T

Stress amplitude / Static max. stress
o
~
‘S

Stress amplitude / Static max. stress
o
~

04 1 1 1 1 1 ] 04 1 1 1 1 1 )
1.E+03 1.E+04 1.E+05 1.E+06 1.E+07 1.E+08 1.E+09 1.E+03 1.E+04 1.E+05 1.E+06 1.E+07 1.E+08 1.E+09
Number of Cycles to failure Number of Cycles to failure

() PPfor CMT (b) PPfor CTT
Fig.7 Fatigue property of matrix resin PP

CFRP SN



Murakami Takashi Matsuo Tsuyoshi Sumiyama Takuya 55
Experimental method and evaluation for interlaminar shear properties of randomly oriented 2020
strand thermoplastic composites based on modified double-notch specimen and two dimensional

digital image correlation

Journal of Composite Materials 1315 1330

DOl
10.1177/0021998320967719

CFRP

2021




