
WOOD RESEARCH
60(4): 2015
Wood Research publishes original papers aimed at recent advances in all branches of wood science (biology, 
chemistry, wood physics and mechanics, mechanical and chemical processing etc.) Authors are responsible for the 
fact that the paper has not been published before and it is not under consideration for publication elsewhere.

EDITORS:
Štefan ŠTELLER, Slovak Forest Products Research Institute, Lamačská cesta 3, SK-841 04 Bratislava, 
Slovak Republic.
Marián BABIAK, Technical University in Zvolen, Masarykova 24, SK-960 53 Zvolen, Slovak Republic

ASSOCIATE EDITOR:
Eva NEUSCHLOVÁ, Slovak  Forests Products Research Institute, Lamačská cesta 3, SK-841 04 Bratislava, 
Slovak Republic

EDITORIAL BOARD:
Stefan BARCÍK, Faculty of Environmental and Manufacturing Technology of Technical University in Zvolen,  
Študentská 26, 960 53 Zvolen, Slovak Republic
Ingo BURGERT, ETH Zürich, Institute for Building Materials,  HIF E 23.2, Stefano-Franscini-Platz 3, 8093 
Zürich, CH-Switzerland
Ignacio J. DIAZ-MAROTO, University of Santiago de Compostela, High School Polytechnic, University Campus 
s/n, 27002 Lugo, Spain
Miha HUMAR, University of Ljubljana, Jamnikarjeva 101, SI-1001 Ljubljana, Slovenia
Jan KANÓCZ, Technical University of Košice, Letná 9, 042 00 Košice
Bohuš KASAL, Fraunhofer Institute for Wood Research, Wilhelm-Klauditz-Institut WKI, Bienroder Weg 54 E, 
D-38108 Braunschweig, Germany
Svetozár KATUŠČÁK, Slovak Technical University, Radlinského 9, SK-812 37 Bratislava, Slovak Republic
Radomír KLVAČ, Mendel University in Brno, Zemedelska 3, CZ-613 00 Brno, Czech Republic
Jozef KÚDELA, Faculty of Wood Sciences and Technology of Technical University in Zvolen, Masarykova 24, 
960 53 Zvolen, Slovak Republic
Bartłomiej MAZELA, Poznań University of Life Sciences, ul. Wojska Polskiego 28, PL-60-637 Poznań, Poland
Holger MILITZ, University of Göttingen, Büsgenweg 4, D-37077, Göttingen, Germany
Róbert NÉMETH, University of West Hungary, Bajcsy Zs. u. 4, H-9400 Sopron, Hungary
Milan ORŠANIĆ, University of Zagreb, Svetošimunska 25, HR-40000 Zagreb, Croatia
Alfred TEISCHINGER, Boku-University of Natural Resources and Life Sciences, Institute for Wood Technology 
and Renewable Materials, Konrad Lorenz Strasse 24, 3430 Tulln, Austria 
B. N. UGOLEV, Moscow State Forest University, 141 005 Mytischi, Moscow region, Russia 
Aleš ZEIDLER, Czech University of Life Science in Prague, Kamýcká 1176, CZ-165 21 Praha 6 Suchdol, 
Czech Republic

EDITORIAL OFFICE
Slovenský drevársky výskumný ústav/ Slovak Forest Products Research Institute
Lamačská cesta 3, SK-841 04, Bratislava, Slovak Republic
Phone: +421-2-59 418 634, Fax: +421-2-5477 2063
E-mail: woodresearch.sdvu@vupc.sk, WEB: www.woodresearch.sk

SUBSCRIPTION INFORMATION:
Wood Research is published six times a year. Subscription rate 150 EUR (including mailing expenses).Subscription 
order should be sent to Slovak Forest Products Research Institute, Lamačská cesta 3, SK-841 04 Bratislava, 
Slovak Republic

© 2015 by SDVÚ Bratislava, Slovak Republic
All rights reserved. By submitting a manuscript, the authors agree that the copyright for their article is transferred 
to their publisher if and when the article is accepted for publication. The copyright covers the exclusive rights 
to reproduce and distribute the article, including reprints, photographic reproductions, microform or any other 
reproductions of similar nature and translations. No part of this publication may be reproduced, stored in retrieval 
system or transmitted in any form or by any means, photocopying, electronic, recording, etc. without the prior 
written permission of the publisher as mentioned in Slovak Copyright Law No 383/1997.
Issued: August 2015  IČO 31 380 051

Printed by Pulp and Paper Research Institute, Lamačská cesta 3, Bratislava, e-mail: sekretariat@vupc.sk



WOOD RESEARCH
Volume 60, Number 4, 2015

CONTENTS

1. TOMASZ JELONEK, ARKADIUSZ TOMCZAK, AGNIESZKA REMLEIN, 
 ANDRZEJ KATRUSIAK, MAGDALENA ARASIMOWICZ-JELONEK, 
 JAROSLAW GZYL: The novel relationship between the morphological characteristics of 
 trees and ultrastructure of wood tissue in scots pine (Pinus sylvestris L.).. . . . . . . . . . . . . . . . . . . . . 519
2. SHI JIANGTAO, LI JIAN: Metabolic profiles in wood forming tissue during tension wood 
 formation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 531
3. JASMINA POPOVIĆ, MLAĐAN POPOVIĆ, MILANKA ĐIPOROVIĆ-
 MOMČILOVIĆ, IVANA GAVRILOVIĆ-GRMUŠA: Effects of the chemical treatment
 conditions of the narrow-leaved ash (Fraxinus angustifolia Vahl . ssp. Pannonica Soo & Simon) 
 on the lap shear strength . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .543
4. SZÁVA IOAN, VLASE SORIN, GÁLFI PÁL BOTOND, MUNTEANU RENATA 
 ILDIKÓ, IONESCU DORA RALUCA: Evaluation of the clean softwood components’ 
 longitudinal young’s moduli by means of overall measurements . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 555
5. PEIXING WEI, XIN RAO, BRAD JIANHE WANG, CHUNPING DAI, DINGGUO
 ZHOU: A modified theory of composite mechanics to predict tensile modulus of resinated wood . . 567
6. JABLONSKÝ MICHAL, MICHAELA VERNARECOVÁ, ALEŠ HÁZ, LENKA 
 DUBINYOVÁ, ANDREA ŠKULCOVÁ, ALEXANDRA SLADKOVÁ, IGOR
 ŠURINA: Extraction of phenolic and lipophilic compounds from spruce (Picea abies) bark using
 accelerated solvent extraction by ethanol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .583
7. SELIM DEGIRMENTEPE, ERGUN BAYSAL, TURKAY TURKOGLU, HILMI 
 TOKER, ILYAS DEVECI: Some properties of Turkish sweetgum balsam (Styrax liquidus) 
 impregnated oriental beech wood. Part II: Decay resistance, mechanical and thermal
 properties . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 591
8. LUKÁŠ BLESÁK , EVA CALDOVÁ, FRANTIŠEK WALD: Unprotected timber- fibre 
 reinforced concrete slab in fire . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .605
9. CHUNDE JIN, JINGPENG LI, QIUFANG YAO, QINGFENG SUN: A novel electrically 
 conductive material derived from in situ synthesis of silver nanoparticles on the surface of bamboo 
 timber. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 617
10. XIAOLEIGUO, RONGRONG LI, YU TENG, PINGXIANG CAO, XIAODONG 
 (ALICE) WANG, FUTANG JI: Effects of surface treatment on the properties of uv coating. 623
11. RADOSŁAW MIRSKI, DOROTA DZIURKA, MAREK WIERUSZEWSKI: Properties 
 of OSB boards after a few cycles of aging tests . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 633
12. JIRAPAT PUTTASUKKHA, SUREURG KHONGTONG, PANNIPA CHAOWANA: 
 Curing behavior and bonding performance of urea formaldehyde resin admixed with formaldehyde 
 scavenger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .645
13. DONATA KRUTUL, TOMASZ ZIELENKIEWICZ, JANUSZ ZAWADZKI, 
 ANDRZEJ RADOMSKI, ANDRZEJ ANTCZAK, MICHAŁ DROŻDŻEK, TERESA 
 KŁOSIŃSKA TOMASZ MAKOWSKI: Non-metals accumulation in scots pine
 (Pinus sylvestris L.) wood and bark affected with environmental pollution . . . . . . . . . . . . . . . . . . . . .655
14. LJILJANA KOZARIĆ: Vibrations of repaired wooden floors caused by human action . . . . . . . . . . . 663
15. MARIUSZ RECZULSKI: Analysis of the construction and operation of system wood chipping and 
 transfer chips. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 671
16. MEHMET NURI YILDIRIM, BURHANETTIN UYSAL, AYHAN OZCIFCI, 
 AHMET HANIFIERTAS ERTAS: Determination of fatigue and static strength of scots pine and beech 
 wood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 679


