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Pl.otoelastic Fringe Patterns Due to Residual Stresses in
Specimens with Various Void Contents

Typical Tensile Specimens with Voids. Specimen (a) Con-
tains Residual Stresses; Specimen (b) is Free of Residual
Stresses )

Test=-Theory Comparison of Tensile Strength of Brittle
Matrix Containing Cylindrical Voids Arranged in Square
Array

Test=-Theory Comparison of Tensile Strength of Ductile
Material Containing Cylindrical Voids Arranged in
Square Array

Influence of Porosity on Tensile Strength of Ductile and
Brittle Materials

Typical Theoretical Results for the Transverse Tensile
Strength of Composites as Influenced by Porosity, Malrix
Ductility, and Resin Strength 2

Typical Theoretical Results for the Shearc Strength of
Composites as Influenced by Porosity, Constitucnt
Properties, Fiber Content, and Resin Shear Strength

Typical Stress=Strain Curve for Cast Epoxy 1004 Res'n

Typical Stress=Strain Curve for Cast SC1008 Phenolic
Resin

Typical Stress=Strain Curve for Cast and Post-Cured
SC1008 Phenolic Resin

Test=Theory Comparison of Transverse Young's Modulus
of Composites Made with S-Glass Fibers

Test=-Theory Camparison of Transverse Young's Modulus
of Composites Made with Graphite Fibers

Test-Theory Comparison of the Transverse Tensile
Strength of Composites Made with Glass Fibers

Test-Theory Comparison of Transverse Tensile Strength
of Composites Made with Graphite Fibers

Test=-Theoary Comparison of the Transverse Tensile Strength
of Composites Made with S=Glass Fibers and Different Resins

Test=Theory Comparison of Shear Strength of Composites
Made with Glass Fibers
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54 Test-Theory Comparisor of Shear Strength of Composites
Made with Graphite Fibers

55 Test-Theory Comparison of Shear Strength of Glass- and
Graphite-Fiber-Reinforced Composites

56 Assumed and Acrtual Stresses Acting on the Failure Plane in
the Short-Beam Shear Test

57 Influence of Combined Loading on Shear Strength

58 Cemparison of Predicted Shear Strength with Test Data
Obtained from Solid Rod Torsion Test

A-1 Solid Containing a Square Array of Cylindrical Voids

A=-2 Plate with a Single Hole
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Figure 13. Typical Stress-Strain Curves for Homalite 100
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A = 0.284 (k= 10.07%)

A= 0252 (k= 4.94%)

A= 0.437 (k= 15%) A= 0.505 (k= 20%)

Figure 22. Photoelastic Fringe Pattern in Plates with Various Contents of Cylindrical Voids (Load P = 1,220.1 ib)
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Figure 32. Photoelastic Test Setup for Determining Stress Interaction from Fibers and Voids

The solution for Case 1 was obtained using the approach given in

Subsection 4. 1. The solution for Case 2 was obtained as follows:

A, The effective Young's modulus of matrix between adjacent fibers

and its variation in direction y was dete rmined by reducing E in
) ) "
proportion to the area occupied by the void,

B. The load transfer between the adjacent fibers was calculated using
the reduced Young's modulus of the matrix and equations given in
the Appendix of Referencel. The results of these calculations are
shown in Figure 35,

. Since stress, S, acting at a distance beyond y = 3r does not
influence the stresses at y r (see Figpure A-2 and Reference 7) an
average effective load acting on the element of matrix with void
was calculated by numerically integrating l—’\; between -2r to +2r
measured from the edge of the hole (or from y = + 3r toy = -r from
the center of the hole).

D, The average load I_"\’ was then used in the equations of Appendix A

to calculate the stress at the edge of the void located midway

between the fibers.
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Figure 39. Typical Tensile Specimens with Voids. Specimen {a) Contains Residual Stresses; Specimen
{b) is Free of Residual Stresses
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