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A Study on the Dynamic Stress Intensity Factor of Orthotropic Materials( I)
A Study on the Stress Field, the Displacement Field and the Energy Release Rate in Dynamic
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Abstract

The propagating crack problems under dynamic plane mode in orthotropic material is studied
in this paper. To analyze the dynamic fracture problems in orthotropic material, it is important
to know the dynamic stress components and dynamic displacement components around the crack
tip. Therefore the dynamic stress components of dynamic stress field and dynamic displacement
components of dynamic displacement field in the crack tip of orthotropic material under the
dynamic load and the steady state in crack propagation were derived. When the crack propaga-
tion speed approachs to zero, the dynamic stress component and dynamic displacement compo-
nents derived in this study are identical to the those of static state. In addition, the relationships
between dynamic stress intensity factor and dynamic energy release rate are determinded by
using the concept of crack closure energy with the dynamic stresses and dynamic displacements
derived in this paper. Finally, the crack propagation characteristics are represented according to
physical properties of the orthotrophic material and crack speeds. The faster the crack velocity,
the greater the stress value of stress components in crack tip. The stress value of the stress
component of crack tip is greater when fiber direction coincides with the crack propagation than
when fider direction is normal to the crack propagation.
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6 Our Results Piva’s Results
0 4.931863 4.93184
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30 4.610355 4.610331
40 4.336589 4.336564
50 3.952546 3.952522
60 3.43268 3.432661
70 2.758444 2.758436
80 2.042536 2.04254
90 2.033057 2.033058
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110 3.142881 3.142857
120 2.96593 2.965908
130 2.587095 2.587079
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160 1.078733 1.078733
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