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Figure 1. External (A) and Internal (B) indicator images of Beech tree knot
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Table 1- Results of descriptive characteristics of knots in beech tree stem
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5 S 5L
s 8 : : - : 157850 a
No Knot
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level.
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Table 2 - Results of analysis of variance of stress wave velocity in beech stem
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Figure 6- The effect of the knot on the speed of waves passing in the transverse direction of the stem
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Abstract

The knot originate from branch on the tree's trunk which reduces the quality of the wood and
the knots or inclusion of branches are the most important factor in the grading of woods. The
purpose of this study is to detect and distinguish the size of the knot in the beech tree stem by
non-destructive stress wave method. In this research, five one-meter stems were examined and
according to the knot size, the stems were classified into four parts without knots, with small,
medium and large knots. By using the FAKOPP microsecond timer device, stress waves were
passed along the length of the stem and the width of the knots in the four parts of the stem. The
stress wave’s velocity were calculated based on the transit time of the stress waves and also
percentage of the Relative Velocity decrease of Stress waves were calculated. Analysis variance
of the data showed between the four parts, there is a significant difference at the 95% confidence
level. The results showed that the size of knot is effective on the Relative Velocity decrease of
Stress waves in the beech tree stem. At larger sizes of the knots t, its angle decreases with the
main stem axis, its length along the stem increases, and the share of its occlusion increases. In
this method, very small knots with less than 10% Influence in Relative Velocity decrease of Stress
waves was were not detected. For small, medium and large knots, the range of Relative Velocity
decrease of Stress waves were obtained 10-20%, 20-45% and more than 45%, respectively.

Keywords: Analysis variance, grading, occlusion, stress waves velocity.
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