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Abstract

The fracture behaior of glass/epoxy plain woven composite plates containing circular holes is
experimentally investigated to examine the effects of hole size and specimen width on notched
tensile strength. It is shown in this paper that the characteristic length according to the point
stress criterion depends on the hole size and specimen width. For predicting the notched tensile
strength, a modified failure criterion is developed. An excellent agreement is found between the
experimental results and the analytical prediction of modified failure criterion. The notched
strength and the characteristic length have an increase and decrease relations. When the unstable
fracture occured, the critical crack length equivalent for the damage zone size at the edge of hole
is about twice the characteristic length. The critical energy release rate G. is independent of hole
size (0.03<2R/W <0.5) under the same specimen width. However G. increases with an increase in
specimen width which can be explained by stress relaxation due to the notch insensitivity.
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Table 1 Mechanical properties

Exx (GPa) Eyy (GPB) Uxy ny (GPa)
23.6 23.6 0.11 4.03

Exx : longitudinal Young’s modulus
Eyw : transverse Young’s modulus
Vxy . poisson’s ratio

Gyy . shear modulus
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" Table 2 Experimental results*

W 2R 12R/W On One One/ 0o
0.310.03! 309.6 | 309.9 | 0.882
0.410.04] 299.4 | 299.7 | 0.853
0.510.05} 2952 | 295.9 | 0.842

10 0.810.08] 268.1 | 269.9 | 0.768
1.0/ 0.10 | 247.0 | 249.8 | 0.711

(o= | 2.00.20| 208.5 | 218.2 | 0.621

351.4) | 4.0)0.40 | 148.5 | 181.7 | 0.517
5.0 { 0.50 | 126.4 | 175.3 | 0.499
0.6 {0.03( 280.4 | 280.7 | 0.882
0.810.04| 275.6 | 275.9 | 0.866
1.0 [ 0.05| 262.0 | 262.6 | 0.824

20 1.6 0.08| 240.9 | 242.5 | 0.761
2.0/0.10 | 233.0 | 235.4 | 0.739

(6o=1 4.0/0.20| 192.9 | 201.7 | 0.633

318.6) | 8.0 | 0.40 | 138.0 | 168.5 | 0.529
10.0 | 0.50 | 116.9 | 162.2 | 0.509
1.2 [ 0.03 | 246.7 | 246.9 | 0.897
1.6 | 0.04 | 236.8 | 237.0 | ©.861
2.0 |0.05] 229.3 | 231.3 | 0.840

40 | 3.2 |0.08] 209.0 | 211,7 | 0.769

(0o={ 4.0 [0.10 | 199.4 | 202.9 | 0.737

275.3)| 8.0 1 0.20 | 167.5 | 176.2 | 0.640
16.0 | 0.40 | 121.6 | 148.7 | 0.540
20.0 [ 0.50 | 102.9 | 142.6 | 0.518

W : plate width(mm), 2R : hole diameter (mm)
g . unnotched strength (MPa)

o~ . notched strength (MPa)

on- . =Y on(MPa)

Y : finite width correction factor, Eq.(7)

on-/ G0 : notched strength reduction ratio

% [ average values of two specimens
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