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The Relation between the Methods of Construction of the FRP Board
and the Fatigue Strength by the Flexural Fatigue Test

Kazuhiko Asano*

Abstract

The relation between the methods of construction the FRP board and the fatigue
strength was investigated by the flexural fatigue test.
A summary of the results is as follows:
1. The fatigue strength of the FRP was weakened at the secondary bond.
2. The flexural fatigue test could be used to identify the faults in construction, as
shown in Fig7, 8 and 9.
3. The fatigue strength was weakened when construction at the roving cloth was
stopped.
4. Under the flexural fatigue test, the strengths of FRP boards can be compared by
using the load number 10°.
There remain many problems to be solved in regard to the fatigue test, but I think it will turn
out to be the best method for comparing the strengths of FRP Boards.
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Fig. 1. Fundamentals of flexural fatigue test machine.

1. Dial gauge 2. Measuring arm 3. Dynamo. Spring.
4. Test piece 5. Driving arm 6. Connecting rod
7. Double eccentricity device.
& &
25 I 40 25
90

Fig. 2. Dimensions of test piece (mm).
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Fig. 3. S-N Lines of tested piece No. 1.
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Fig. 4. S-N Lines of tested piece No. 2.
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Fig. 5. S-N Lines of tested piece No.3.
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TEST PIECE 2 -2 , TEST PIECE 1—3

Fig. 6. Damaged Surface of tested piece No. Fig. 7. Damaged Surface of tested piece No.
2-2. 1-3.

TEST PIECE |—

TEST PIECE 1—4

Fig. 8. Damaged Surface of tested piece No. Fig.9. Damaged Surface of tested piece No.
1-9. 1-4.
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Fig. 10. Examples of fatigue tests in which there was a break at the roving cloth.
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Fig. 11. S-N Lines of tested piece No. 4.
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Fig. 12. S-N Lines of tested piece No. 5.
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Fig. 13. S-N Lines of tested piece No. 6.

Table 1. Data on tested

T.P No. E R D T P DxP
4- 5 890 6.0 101 5.0 72 73
4- 6 890 5.6 107 5.3 71 76
4- 8 890 6.3 99 438 72 !
5-10 780 5.3 141 6.2 64 90
6- 8 840 4.9 104 5.6 77 80
6-9 840 5.0 108 5.5 T4 80

E: Stiffness (kg/mm?) R Load of fatigue test (kg/mm?)
D: Value of dial gauge (mm) T Thickness of tested piece (mm)

P : Point of recovered stiffness (%)
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Fig. 14. Examples of fatigue tests in which stiffness was recovered.

pieces that recovered stiffness

TPNo. | DxP/T | 09D/T ExP Hz 09Hz | RxPxT
4- 5 14.6 18.3 641 12.9 14.4 21.6
46 143 18.2 632 135 15.2 21.1
48 148 185 641 12.3 13.8 21.8
5-10 145 20.4 499 14.1 16.7 21.0
6- 8 143 16.7 647 145 15.6 211
6- 9 145 17.7 622 139 154 20.4

Hz: Number of vibrations at point of recovered stiffness
0.9 Hz: Number of vibrations at point of 909, stiffness
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Fig. 15. Results of fatigue test with load above 107. Tested piece No. 6. ¢=4.8kg/mm?

— 106 —



RE : FRPOBEBH O HE O

%
100 |
1
A
]
—90/| o !
o .
o} i
80 i
.
8 o '
: - =
£_70 ) o o o % o ! o
wn o (b o [}
X
'
60 E
'
1
\
10° 10° 10 20 40 60
| TIME { MINUTE) 3

Number of Cycles

Fig. 16. Recovery of stiffness after fatigue test was stopped. (MR) x4, 8 ply, 6=>5.62 kg/mm?.
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Fig. 17. Results of fatigue test that was stopped after 12 hours. (MR) x4, 8 ply, §=5.65 kg/
mm?.
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