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Using Fractural Crack and Stress Field to Study the
Fractal Property of Wood
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Ahstract: Wood cracks in an irregular path due to its anisotropic nature, This property also leads
to the non-linear distribution of the crack in the two dimensions. The crack and stress-strain of Chi-
nese White Poplar (Populus tomentosa) was studied by the box counting method. The results
showed that the cracks were obvious fractal and that the value of dimension D was determined to be
between 1. 2 ~ 1.5 by studying the crack propagation in the two dimensions. By comparing the
crack propagation over a period of time, we found that the value of D increased as the crack in-
creased. The stress field of the crack revealed the fractal property and the value of D was found to

be smaller at the tip of the crack and increased as the distance from the tip of the crack increased.
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Fig. 1 The system of digital speckle experiment
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Fig. 2 Crack spechle image of Poplac waml
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Fig. 3 Crack bitmap image of Poplar wood
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Fig. 4 The result of fracture measure in certain time
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Fig. 5 The relationship between dimension

value D) and time
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Fig.7 The stress isobar of aluminum in certain time
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