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Theoretical Analysis of Wave Velocity Pattern 
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Figure 1. The coordinate system of cross-section plane. 
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Materials and Methods 

Figure 2. Sonic tomography test on black cherry trees using a Picus Sonic Tomograph tool. 
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Experimental Results and Analysis 
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Figure 3. Wave velocity pattern under source point 1 for tree sample 17–50. 
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Table 1. Acoustic velocity data for tree sample 17–50 (Unit: m/s) 

Vt Vr

Table 2. Equations for parabolic curves fit to velocity ratio (Vt /Vr) and propagation path ( ) data 
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Figure 4. The velocity trend lines and tomogram of sample 17–50.
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Figure 5. The average acoustic velocity pattern of sample 17–50. 
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Figure 6. Black cherry trees and their tomograms showing internal defects. 
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Figure 7. Velocity patterns of the black cherry trees with internal defects. 
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Figure 8. The trend line of ratio V( )/V0 of 17–50.

Figure 9. Simplified stress wave measurement in a tree with six test points. 

Table 3. Acoustic velocity data of sample 1–50 (unit: m/s)
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Figure 11. Theoretical velocity pattern and 
measured velocity data Figure 12. Tomogram of sample 1–50. 

Conclusions 

Acknowledgments 

Reference list 

velocity pattern

angle

ve
lo

ci
ty

90



91



Proceedings
18th International 
Nondestructive Testing 
and Evaluation of Wood 
Symposium
Madison, Wisconsin, USA
2013

Forest
Products
Laboratory

General
Technical
Report

FPL–GTR–226

United States Department of Agriculture
Forest Service



September 2013

Ross, Robert J.; Wang, Xiping, eds. 2013. Proceedings: 18th International 
Nondestructive Testing and Evaluation of Wood Symposium. General  
Technical Report FPL-GTR-226. Madison, WI: U.S. Department of  
Agriculture, Forest Service, Forest Products Laboratory. 808 p.

A limited number of free copies of this publication are available to the  
public from the Forest Products Laboratory, One Gifford Pinchot Drive, 
Madison, WI 53726–2398. This publication is also available online at 
www.fpl.fs.fed.us. Laboratory publications are sent to hundreds of libraries 
in the United States and elsewhere.

The Forest Products Laboratory is maintained in cooperation with the  
University of Wisconsin. 

and does not imply endorsement by the United States Department of  
Agriculture (USDA) of any product or service.

The USDA prohibits discrimination in all its programs and activities on the 
basis of race, color, national origin, age, disability, and where applicable, 
sex, marital status, familial status, parental status, religion, sexual orienta-
tion, genetic information, political beliefs, reprisal, or because all or a part 
of an individual’s income is derived from any public assistance program. 
(Not all prohibited bases apply to all programs.) Persons with disabilities 
who require alternative means for communication of program informa-
tion (Braille, large print, audiotape, etc.) should contact USDA’s TARGET 

-

(voice) or (202) 720–6382 (TDD). USDA is an equal opportunity provider 
and employer.

Abstract
The 18th International Nondestructive Testing and Evalua-
tion of Wood Symposium was hosted by the USDA Forest 
Service’s Forest Products Laboratory (FPL) in Madison, 

was a forum for those involved in nondestructive testing 
and evaluation (NDT/NDE) of wood and brought together 
many NDT/NDE users, suppliers, international research-
ers, representatives from various government agencies, and 
other groups to share research results, products, and technol-
ogy for evaluating a wide range of wood products, including 
standing trees, logs, lumber, and wood structures. Network-
ing among participants encouraged international collabora-
tive efforts and fostered the implementation of NDT/NDE 
technologies around the world. The technical content of the 
18th Symposium is captured in this proceedings.
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