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Mixed Model for Size Effect of FRP Composite in Width
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Abstract: The size effect on the strength of fiber reinforced plastic(FRP) composite is investigated. The
two main factors, statistical size effect and free-edge effect, are responsible for the size effect in width.
Statistical size effect originates from material inherent defects and it is described by the traditional
Weibull weakest link theory. Free-edge effect comes into being because of stress singularity at edge and
"waste width” is proposed to link the final failure strength with free-edge effect. Then a mixed model for
the size effect in width is constructed by synthesizing the two effects. The experimental data from D Ku-
jawski are employed to verify the proposed model and it is shown that the mixed model can predict the
final failure strength of specimens with different widths.
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Fig.1 Schematic drawing of waste width
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Fig. 2 Interlaminar shear stress distribution near free-

edge of different angle-ply laminates
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Tab.1 Static mean strength in experiment from Kujawski
MPa
. w/mm
= 4.5 7.6 10.5 16.0 20.5
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[+55,]s 70.0 77.1  78.0  83.3  81.6
[+65,]s 61.9  65.1  66.1  68.7  70.2
[+75,]s 49.4  51.6  52.6  52.3  53.1
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Undetermined coefficients in equation of different

angle-ply laminates

i 2 C m B X.. R?
[4+25,]s 0.49 13.57 1.05 1.27 99.5%
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Tab.3 Computing values of waste width B

g2 B/mm
[+35,]s 1. 14
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[+65,]s 0.34
[£75,]s 0. 40
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Tab.4 Prediction of coefficient in equation (8) and the fifth width specimen strength

i )2 X.. C m R*/% X; X0 X R 2/ Y
[£35,]s 1.68 0.66 16. 34 99. 8 1.01 1.00 1.10
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[£55, s 1.14 0.31 99. 65 95. 4 1.00 0.98 1.90
[£65,]s 1.06 0.17 79. 89 96. 0 1.00 1.02 —2.30
[£75,]s 1.15 0.23 4.36 96. 3 1.00 1.01 —0.90
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