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Investigation of Transmission Process for
Ultrasonic Wave in Wood*
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ABSTRACT

Among the nondestructive evaluation (NDE) methods for wood defect detection, ultrasonic wave has
been considered as competitive technique in terms of economics and workability. Until now, researches
on application of NDE methods for wood have focused mainly on standing tree and logs. Recently, some
attempts have been conducted with NDE technique, for evaluation of wooden structural members.
However, wooden structural members are different from others (standing tree or log) in various aspects.

*LAS 20029 69 149, e 20029 79 31

o] A7 #EHAG EHI DTG F 5471 2AT No. Rol-2000-000-00394-02] Aoz $34,
* 2 Agustn %< A% el & College of Agriculture & Life Science. Seoul National University, Suwon 441-744. Korea
T F*ZHcorresponding author) : o} (e-mail: junjae@snu.ac.kr)



o[ AA - HYE - wEA

Expecially when some parts or whole member are covered with other materials, they can't be evaluated

appropriately on general NDE methods.

For the purpose of development of proper NDE technique for the wooden structural members, the
ultrasonic wave transmission process investigated on artificial defect in wood. First, various types of
transmission process were assumed, and then the transmission times were predicted respectively.
Predicted times were compared with the measured time of ultrasonic wave and then a suitable type of
transmission process is determined. In case of the ultrasonic wave doesn't transmit directly due to defect,
it is reflected once only at the opposite surface of member, and the path is accord with the line of

shortest length.
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Fig. 1. The specimen with artificial defect.

Fig. 2. Ultrasonic (PUNDIT-PLUS).
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v4= sonic velocity at angle to the grain
oy= sonic velocity parallel to the grain
v, = sonic velocity perpendicular to the grain

¢= angle to the grain direction, as the best
exponent
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Fig. 5. The measured position of ultrasonic
wave transmission time.
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Fig. 6. Assuming of ultrasonic wave transmi-
ssion process beyond defect.
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Table. 1. Ultrasonic transmission time for para-
llel and perpendicular to the grain

Ultrasonic transmission

time (ys/m)
Mean Standard
variation
Parallel to the grain 2060 1
Perpendicular to the grain 513 0548
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Fig. 7. Determination of n value by using the
equation according to Hankinson.
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Fig. 8. The equal elevation line of ultrasonic
wave transmission time.
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Fig. 10. The comparison of measured and pre-
dicted value for transmit path.
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