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The Properties of an F R P Board

I. Relation between stiffness and hardness of a flexural fatigue test

Kazuhiko Asano*

Abstract

I investigated the relation between stiffness and hardness of the flexural fatigue
test of an FRP board by plane bending.

The test board was (M+R) X2, and its thickness was about 4.2~4.7 mm.
Dimensions of the test piece for the flexural fatigue test are shown in Fig. 1.
Stresses of the flexural fatigue test were 4.0 kg/mm? and 4.4 kg/mm?.

As for this flexural fatigue test, after the stiffness fall was given an essenti-
ally straight line at about 909, stiffness, the stiffness fall did not change very much.

It is difficult to find a certain relation between stiffness and hardness of this
flexural fatigue test because the scatter in measured values of the hardness was
larger than my expectation. the means and standard deviations of the hardness
by Rockwell and Barcol are shown Table 3, 4.

The cause and explanation of the scatters in measured values of the properties
that are include in my measures has not been sufficiently clarified and such in-
formation will depend upon future multilateral studies.
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Table 1. Result of flexural fatigue test. Stress was 4.0 kg/mm?.

Tast piece Stress Number of Stiffness Stand time Stiffness -
No. (kg/mm?) load times (%) (hours) (%)
A-1 4.1 1x10° 95 22 95

2 4.0 3.7x10° 96 120 97
3 4.0 5x10° 94 42 96
4 4.0 5.5x 108 93 19 95
5 4.0 2x108 91 1 91
6 4.0 5x 108 93 142 93
7 4.0 7% 108 91 17 94
8 4.0 9x108 92 20 93
9 4.0 1.1x107 72 48 72
10 4.0 1.6x107 91 — —

Table 2. Result of flexural fatigue test. Stress was 4.4 kg/mm?.

Tast piece Stress Number of load ] Stiffness
No. (kg/mm?) times | (%)
B-1 .3 4x10° 91
2 4.4 1.5x10% 89
3 4.3 2x108 92
4 4.4 2.5x108 89
5 4.4 4x108 89
6 4.4 7x10% 87
7 4.2 1.1x107 91
8 4.4 1.13x107 91
9 4.4 1.17%107 89
(%) (%)
100 10|
90 LT e 90| SO S T
&g 8Q]
79 ° 70}
o '® 10’ (o I ¢ id )
Fig. 2. Result of flexural fatigue test. Fig. 3. Result of flexural fatigue test.
Stress was 4.0 kg/mms2, Stress was 4.4 kg/mm?.
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T = —4.3logn+120,5 FEpERE R = —0,63
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Fig. 4. Reference figure. Fig. 5. Reference figure.
FR P board was (M+R) x4, FRP board was (M+R) x4,
stress was 4.1 kg/mm?. stress was 4.9 kg/mm?2.
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Table 3. Result of Rockwell hardness test. Table 4. Result of Barcol hardness test.
(scale R) [
[ - 1 | 6 44
1 24.5 6 24.5 2 46 ! 7 40
2 20.0 7 2.5 s s | e 4
3 23.5 8 26.0 4 ] 41 ‘ 9 43
4 25.0 9 I 24.0 5 32 | 10 50
5 25.5 10 ’ 25.0 ' -
Mean 41.3
Mean 2.3 Standard deviation 5.40
Standard deviation 1.65 -




 k Kk E #& # 31(3). 1980.

Table 5. Fall of hardness after flexural fatigue test. Stress was 4.0 kg/mm?.

Tfa,st Stiffness Rockwell Barcol
piece %)
No. o 1 2 mean | fall (%) 1 ’ 2 ' 3 mean | fall (%)
A-1 95 22.0 21.5 21.8 90 39 35 45 39.7 96
2 96 22.0 20.5 21.3 88 33 24 41 32.7 79
3 94 23.0 22.0 22.5 93 47 38 35 40.0 97
4 93 22.5 22.5 93 36 32 36 34.7 84
5 91 21.5 23.0 22.3 92 27 32 32 30.3 73
6 93 24.5 25.5 25.0 103 36 34 33 34.3 83
7 91 24.0 23.5 23.8 98 38 39 41 39.3 95
8 92 25.0 25.0 103 34 39 38 37.0 90
9 72 22.0 18.5 20.3 84 37 36 30 34.3 83
10 91 23.5 24.5 24.0 99 33 40 41 38.0 92
Table 6. Fall of hardness after flexural fatigue test. Stress was 4.4 kg/mm?2.
T_a.st Stiffness Rockwell Barcol
piece (%)
No. o 1 2 mean | fall (%) 1 ‘ 2 ‘ 3 { mean | fall (%)
B-1 91 22.5 21.0 21.8 90 32 38 37 35.7 86
2 89 2L.5 23.0 22.3 92 38 35 44 39.0 94
3 92 23.5 23.5 23.5 97 37 44 46 42.3 102
4 89 23.0 23.5 23.3 96 41 37 44 40.7 99
5 89 21.5 23.0 23.3 92 32 38 32 34.0 82
6 87 22.5 23.5 23.0 95 44 38 39 40.3 98
7 91 21.0 23.0 22.0 91 41 28 40 36.3 88
8 91 22.0 20.0 21.0 86 37 46 41 41.3 100
9 89 20.0 21.5 20.8 86 27 35 42 34.7 84
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