ujo

SRS E U olLdA Lo TH

Crack Extension in Anisotropic Solids Subjected to Uniaxial Load
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Abstract

It is generally accepted in fracture mechanics that the elastic stresses and displacements near a crack
tip in anisotropic solids can be approximated with sufficient accuracy by a one-parameter representa-
tion. In many cases, however subsequent terms of the series expansion are quantitatively significant,
and so the evaluation of such terms and their effect on the predicted crack growth direction are con-
sidered. For this purpose the problem of a cracked orthotropic plate subject to a uniaxial load was
analysed. It was assumed that the material is ideal homogeneous anisotropic solid. By considering the
effect of the second order term of the series expansion, the distribution of stresses and displacements
at the crack tip was reanalyzed. The use of second term was shown to be essential for the accurate
determination of crack growth direction. In order to determine values for the angle of initial crack ex-
tension the normal stress ratio criterion was employed.

Keywords : crack growth direction, anisotropic solids, uniaxial load, crack tip, second order term,
stress intensity factor
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Fig. 1 Anisotropic plate with an elliiptical hole
under tension
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Fig. 2 Uniaxially loaded flat-crack geometry
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Table 1 Crack growth direction in anisotropic
solids. (Y1/X:=1/15, B=1)

Propagation angle &,
a
’ one-term two-term

1.2 0° 0°
2.0 0° 0°
3.0 0° 0°
4.0 31.2° 0°
5.0 40.9° 0°

Table 2 Crack growth direction in anisotropic
solids. (Y+/X+=1/2, f=1)

Propagation angle 8,
47
’ one-term two-term
1.2 0° 0°
2.0 0° 0°
3.0 0° 0°
4.0 0° 0°
5.0 18.6° 0°
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