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Construction of Stress Wave Time Isolines on Log Cross
Section and Analysis of Its Effect Factors
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Abstract:  The change of stress wave time (SWT) or velocity in the cross section of standing trees is usually used for
the evaluation of its internal decay. The velocity change is closely related with the transmitting path of stress wave, so the
study of stress wave transmitting path is the basis of inner decay testing of trees and logs. Stress wave method was
employed to test Populus ussuriensis log specimen for obtaining SWT data, which were then used to simulate the SWT
isolines by Matlab. The effects of temperature and cavity defect on the SWT isolines on the cross section were also
discussed. The results showed that the shape of SWT isoline was arc on the cross section of intact log, which transmited
fast in longitudinal and slow in tangential. The velocity of stress wave in log at cold temperature was higher than that in
room temperature. The shapes of SWT isolines in defective log were significantly different with that in intact log. Cavity
changed the transmitting path of stress wave and enlarges SWT value. When stress wave propagates to the area behind the
cavity, SWT increased as the diameter of cavity increases, which was very significant in longitudinal direction.
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Fig.2 SWT data captured by each measuring point on the log section (Arbotom test)
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Fig. 3 SWT isolines of log specimen at 20 °C temperature
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Fig. 4 SWT isolines of log specimen at various temperatures
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