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Acoustic Technology
Current industry application

A Veneer grading
A Lumber grading




- measure of wood stiffness

New opportunities
Acoustic velocity
of trees and logs




Acoustic Measurement in Trees and Logs

Resonance approach Time-of-flight approach




Key Issue for Implementation

A Tree velocity deviation

Tree velocities measured
by TOF methods were
found significantly higher
than log velocities
measured by resonance
methods.

B Sitka spruce

A Western hemlock
® Jack pine

O Ponderosa pine
O Radiata pine
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Measured tree velocity
(apparent tree velocity)
needs to be calibrated
against log velocity when
assessing the wood
properties of standing trees
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Acoustic velocity of trees (m/s)
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Variations in acoustic velocity ar
their interrelationships
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Why tree velocities differ from log

velocities?
Stiffer wood zone in outerwood?

A fThis is largely attributed to the TOF tools measuring
the acoustic velocity in the outerwood while
resonance methods assess the wholecross-s ect 1 o

Afnéwith the TOF tools the f
points is in the outerwood, whereas resonance
methods assess the area-weighted cross-sectional
average. o

A Are these statement accurate ?




Objectives

A Review thefundamentalsof acoustic wave
propagation in trees and logs

A Discuss two differentnechanismf acoustic
velocity measurements

A Discuss thdactorsthat influence tree
velocity deviation




Fundamental Wave Theory

A One-dimensional
wave equation

Long slender rod of
Isotropic and elastic ;

\
Strikeq Bar

material bar

Adequate to
characterize the wave
propagation behavior
In logs
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Fundamental Wave Theory

A Three-dimensional wave equation

Infinite or unbounded isotropic and elastic
material

Dilatational waves
Standing trees?

1- n
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Semtinfinite elastic material




Effect
wave velocity
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Poil ssonos rati o of gre

A Not explicitly known.

APoi ssonb6s ratio do not
density or other anatomical characteristics of
wood In any recognizable fashion (Bodig and
Goodman 1973).

A An average value of 0.37 (v, g) has been
suggested for both softwoods and hardwoods.
This translates into a dilatational wave velocity
that is 1.33 times of the one-dimensional
longitudinal wave velocity.



Log Acoustic Measurement
- Resonance approach

A One-dimensional wave equation
applies

A Sensordetects frequency from
hammer impact

A Velocity is derived from resonant
frequency and log length




