Proceedings of the
14" International Symposium on

Nondestructive Testing of Wood

Edited by Friedrich-Wilhelm Broker

May 2-4, 2005
University of Applied Sciences Eberswalde
Germany

Proceedings published by
Shaker Verlag, Germany



Bibliographic information published by Die Deutsche Bibliothek

Die Deutsche Bibliothek lists this publication in the Deutsche
Nationalbibliografie; detailed bibliographic data is available in the internet at
http:/dnb.ddb.de.

Copyright Shaker Verlag 2005

Allrights reserved. No part of this publication may be reproduced, stored ina
retrieval system, ortransmitted, inany form or by any means, electronic,
mechanical, photocopying, recording or otherwise, without the prior permission
ofthe publishers.

Printedin Germany.

ISBN 3-8322-3949-9

ISSN 1615-1674

Shaker Verlag GmbH « P.O.BOX 101818 « D-52018 Aachen

Phone: 0049/2407/9596-0 « Telefax: 0049/2407/9596-9
Internet: www.shaker.de « eMail:info@shaker.de



Table of Contents

Table of Contents i
Keynote Address
The original Challenge to Wood Technology
H. RESCR...i ettt 1
Sessionl1: Introduction
Machine strength grading - commercially used grading machines - current
developments
R. Diebold; P.Glos; A. SChIEIEr .......c.cceeviiiiiiiieeieeceeeeeeeee e .9
Current State and Future Chances of Online Measuring Technology for the Wood
Based Panel Industry
KL GIOLEI .ottt 17
Session 2: Wood Composites

Three methods for the Prediction of Longitudinal Ultrasonic Wave Velocity in
Paricleboard and Fiberboard

K. Najafi, S.; Ebrahimi, Gh. .....c.cccociiiiiniiiiicicecceeeeee e 21
Evaluation of density distribution in wood-based panels using X-ray scanning
X. Wang, M. Mohammad, L. J. Hu, A. Salenikovich.........cc.cccoevnenevninncnnnenn. .29
Thermographic detection of defects in wood and wood-based materials
P. Meinlschmidt..........cooooiiiiiiiiiiii 39
Session 3: Glueing

Inspection of glue-lines of glued-laminated timber by means of ultrasonic testing

G. Dill-Langer, W. Bernauer, S. AiCher.........cccooriiiininnieineccceeeeseseeeees 47
Non-invasive study of adhesive penetration into wood by means of neutron

imaging methods

D.Mannes, P.Niemz, O.Kldusler, E.Lehmann.............cccccoceriririiieieieieniesieee e 61
Nondestructive testing of finger-jointed structural timber: Overview of possible

methods, results of preliminary evaluations, and possibilities for industrial

implementation
Bl PHNKE .ttt 73
Predicting thickness swell of hardboards by UV-Vis and NIR spectroscopy
T. Hutter, E. Dolezel, R. WIMMET ........c.oooiiiiiiiiiieeeeceeeeeeeeeeeeeeeee et 87
Session 4: Structural members

Monitoring cumulative damage in shear wall testing with Acoustic Emission

Frank C. Beall........c.ceoiriiiiiiiiiicicciniicc ettt 91
Assessment of strength and stiffness properties using longitudinal stress wave on

structural gross cross section timber of radiata pine (pinus radiata d. Don).

Arriaga, F.; iﬁiguez, G Esteban, M. .....ocooouiiiiiicicceceeeeeeete e 101
Development of Flexural Vibration Inspection Techniques to rapidly assess the

structural health of timber bridge systems

A. Brashaw; R. Vatalaro; X. Wang; R. J. Ross; J. Wacker; J. Forsman....
Acoustic detection of cavitation events in Norway spruce sapwood

S. ROSNET; R, WM ...ttt et e enaeeaeeeteeeaeeeneeas 123




Non-Destructive Analyses of Historic Timber Elements to Assess Their State

of Preservation
A. K. Yucel; A. Tavukguolu; E. C. Saltk.........ccooviiririeinieiieieeieesecsee e 135
Screw ingress torque as a non-destructive determinant of timber compressive
strength
I.T.G Walker, B. Norton, D.J. Lavery, M.J. Chapman .........c..ccceceevvenecinecincnencnieennene 145
Session 5: Evaluation of Trees

Acoustic Evaluation of Standing Trees — Recent Research Development

X. Wang; R. J. R0SS; P. Carter.....cc.ooueiieiiieiiiciceeeeeeeeee e o 157
NDE of logs and standing trees using rugged new acoustic tools Technical

application and results

P. Carter; R. R0SS; X. WaNE ...c.oouiiiiiiiieicieee ettt ... 161
Factors affecting reliability of longitudinal vibration technique to non-

destructively determining Modulus of elasticity (MOE) of standing trees

Lin. J. Hu; S. Y. Zhang; U. Saal .....cccoeiviiiiiniiinieireeerieere e 171
Nondestructive Diagnosis of Date Palm Trees

F. A. Al-Sulaiman; ML.A. HAWWAE ......cccoooiiiiiiiiieeeeecceeeeee e 175

Session 6: Grading

Tension/Bending Ratios for Mechanically Graded European Lumber - Results of
Tests Conducted under the American Lumber Standard

Dr. A. DeVisser; W. L. Galli@an.........ccoveveireriiinieineieeieenee e eevenne 183
Mechanical Stress Grading of Hardwood Lumber in the Philippines

Teofisto C. Saralde Jr., Florence P. SOMan0 ........c..cooveeuiivuiicieieeiieieeiecee e 195
Strength grading of hardwood

K. Frithwald; G. SChICKNOTET .........cviieiieiiceiecee e 199
The importance of the nondestructive technologies for wooden pole network asset

management

Dr. J.-L. Sandoz; Dr. Y. BENOIt ......c..coviiuiieiieieeieeeee e 211
Non destructive quality assurance of solid structural timber

G. Schickhofer; R. Katzengruber; R. Jobstl; G. Jeitler ........ccoccovveririenecnicinciicniecnne 224

Session 7: Applied NDT/NDE

Effectiveness of Nondestructive Evaluation Techniques To Assess Standing

Timber Quality

AL PIION ottt 235
Influence of Wood Anatomy on Stress-Wave Tomography

F.RINN, AL KEQT oot neas 239

Resonant ultrasound spectroscopy applied to wood: Comparison of the shear
modulus of sound and decayed wood

S. Schubert, D. Gsell, J. Dual, M. Motavalli ; P. NieMzZ.........ccccocvevvievieiieciicieceeenne 243
Near Infrared Spectroscopy: A Nondestructive Tool for the Rapid Estimation of

Wood Properties

L. R. Schimleck, P. D. Jones, R. F. Daniels, G. F. Peter; A. Clark............c.ccoeeeveennnn.n. 251

Frequency dependance of strength and Damping Properties of Wood and their
Influence by Structural Defects and Rot



Session 8: New Developments in US Evaluation

Electrical and ultrasonic analysis of heat-treated wood

Miettinen P.; Tiitta M;Lappalainen R.........ccooeivieiiiinininieiieeeeeeeeeseeveeea 265
Application of Fuzzy Logic Methods to Signal Processing of Ultrasound

Measurements

Y. He; D. Manful; A. Bardossy; G. Dill-Langer; S. Aicher; T. Ringger.........cccocccvveuene 275

Stress Wave Nondestructive Evaluation of Bacterial Wet Zones In Subalpine Fir
(Abies lasiocarpa [Hook] Nutt) Wood

S, ALKAN] Y. ZNANEG ...ttt sttt 287
Microwave Modelling and Measurements for Early Detection of Spiral Grain in

Wood

T. Sjodén; B. Nilsson; S. NOTAebO.........coueueueeiiririeieieiriririeeei et 297
Resolution of the stress wave based acoustic tomography

F.DIVOS; P.DIVOS...viieieeiitceteeee ettt et et ettt et eaeens 307

Using Phase Slope for Arrival Time Determination
Berndt, Harald , Johnson, George C. , Schniewind, Arno P

Variation in ultrasonic wave velocity and stiffness terms of the diagonal matrix
with moisture content for tree species of brazilian wood

R.GONGAIVES ...ttt ettt ettt ettt sa et b et e eteereess et esesbesre e 323
Defect localisation in wood with low frequency Ultrasound Echo Technique
A. Hasenstab; M. Krause, B. HIllEMEIEr ...........coceeieiiiiiiciiciiceceeeeeeeeeeve e 329

Application of nonlinear acoustic tomography for non-destructive testing of trees
H.R. Maurer, S. Schubert, F. Bichle, S. Clauss, D. Gsell, P. Niemz, J.

Session 9: Timber

Impact Test to predict wood properties

T. Descamps, L. Van Parys, S. Datoussaid
NDE Methods Applied to the Study of a Wood Beam’s Discontinuity

J. R. Sotomayor Castellanos; H. Nagao; H. Ido; H. Kato; Y. Onishi.......c.ccccceveirinnnnne 359
Evaluating bending properties of Chinese Fir plantation wood with three non-

destructive methods

Y. Yafang; N. Hirofumi; L. Xiaoli ; N. Takashi.......c.cececeerirnniicennnniccinnrceceene 373
Comparison between predicted and measured strength and stiffness of Norway

spruce lumber from Finland and north-west Russia

A. Lukkarinen; E. Verkasalo; M. RieKKIN€N ............cccocovveeieeiiiieiciieieeeeeeeeee e 381
Comparative study in the estimate of timber elastic constants by destructive and

non destructive testing in different wooden species

Terezo, R. Figueiredo; Valle, A. do; Padaratz, 1. JOSE.....eeeeeeeeeeeeeeeeeeeeeeeeeeesseeen 385
Knots detection in pinus radiata growing in chile using microwaves techniques

E. Baradit; R. Aedo; J. correa;f. Alarcon; P. aguilera..........ocooveveveeerieenieinieisieeieenns 399
Testing of wood by 2D-photogrammetry

K. Rautenstrauch; S. Franke;. B. Franke ...........c.cccocooovieiiiiiiieieiceeeeeeeeeeeee e 403
Evaluation of shear strength of timber by some non-destructive methods

H. Ido, H. Nagao and H. Kato .........ccccvriiueuiiniriieieeiriieiecesieie s 413

Determining wood density and its 3-dimentional (3-d) distribution in a log using
computed Tomography (ct) scanning technique - Abstract
S. Y. Zhang; Z. HOU; L. HU .o.ooviiiiiieiieiee et 421
Determining wood density and its 3-dimentional (3-d) distribution in a log using
computed Tomography (ct) scanning technique
S. Y. Zhang; Z. HOU; L. HU ..ot 425

iil



Additions

Predicting thickness swell of hardboards by UV-Vis and NIR spectroscopy

T. Hutter, E. Dolezel, R. WIMMET .......c.ccooiviiuiiiiiiiieiecieeeccteee ettt 435
Development of new nondestructive methods for wood material characterisation
DML THIEEA 1ottt 445

Application of Non Destructive Ultrasonic Testing To Oriented Strand Board
(OSB) For Elastic Properties Determination.

Azman K., Azhan H., W. M. Nazri, Sidek H.A. A ....c.coooiiiiiieieeeeeeeeeee 449
Acoustic Evaluation of Standing Trees — Recent Research Development
Xiping Wang, Robert J. R0sS, Peter Carter..........cccouvevieirieinieieeieenieenieesieeeeniesennene 453



