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Abstract 
 

The objective of this research was to increase the efficiency and accuracy of 
nondestructive testing (NDT) methods used for quality assessment of wood based 
materials. In addition, an evaluation of standing trees using stress wave based NDT 
methods was conducted to predict the quality of products produced from them. 
 
These studies explored the correlation between a tap tone NDT technique, static bending 
test, stress wave test, and flexural vibration test that are commonly applied in wood. A 
strong relationship was found between the tap tone technique and the other techniques. 
Also, studying the effects of growth characteristics of wood on stress wave propagation 
through lumber, we demonstrated that stress wave velocities are significantly affected by 
the growth characteristics of wood. 
 
A quality index model, using stress wave velocity measurements, for predicting the 
quality of products produced from standing trees was also developed in this study. The 
modulus of elasticity (MOE) of lumber was positively correlated with the quality index 
of the tree from which lumber was produced. ANOVA analytical results showed that 
growing site characteristics did not significantly affect lumber MOE. 
 
Research Site: University of Idaho Experimental Forest. 






