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ABSTRACT 

 

 This paper elaborates the nail withdrawal resistance of composite water-resistant wood-based panels for 

use in construction. 

 Three experimental panels were made by combining particleboards and constructive peeled veneers of 

beech, black pine and poplar with thickness of 1,5 and 3,2 mm. The core layer of composite panels was made 

from single-layer particleboard with thickness of 16 mm. Particleboards were overlaid on both sides with two-

ply cross-laminated veneers. 

 Water-soluble phenol-formaldehyde resin was used for particle bonding and veneering. 

 The results from the research showed that the different veneer species used for particleboard overlay 

significantly impact the nail withdrawal resistance perpendicular to the plain of the composite panels. The 

highest mean value of this property is achieved in composite model made with beech veneers overlay. 

 According to the obtained values of nail withdrawal resistance, the composite panels can be used in 

construction. 

 

REFERENCES 

 

Buyuksari, U. (2012): Physical and mechanical properties of particleboard laminated with thermally 

compressed veneers. BioResources 7 (1): 1084-1091. 

 

Borysiuk, P., Zbieć, M., Boruszewski, P., Mariusz Mamiński, M., Mazurek, A. (2011): Possibilities of 

single-stage pressing of veneered particleboards. Ann. WULS-SGGW, Forestry and Wood Technology 

73, 2011: 172-175. 

 

Dimeski, J., Iliev B., Gramatikov, K. (1996): Water-resistant Combined Wood-based Panels Made from 

Beech and their Characteristics. SIIT-Engineering, Vol. 1 (4): 267-275. 

 

Dimeski, J., Yosifov, N., Iliev B. (1997): Water-resistant combined panels made from water-resistant 

particleboards veneered with poplar veneers and their characteristics. International symposium „50 

years Faculty of forestry”, Skopje, pp: 277-284. 

 

Hse, C.Y., Shupe, T.F., Hui P., Feng, F. (2012): Veneer-reinforced particleboard for exterior structural 

composition board. Forest Product Journal 62 (2): 139-145. 

 

Iliev, B. (1994): Investigation of some characteristics of water-resistant combined boards made of 

particleboards and veneers based on phenol-formaldehyde resin. Master thesis, Faculty of Forestry - 

Skopje, 1994. 

 

Iliev, B. (2000): Comparative researches between water-resistant combined wood boards and water-

resistant multilayer veneer boards. Doctoral dissertation, Faculty of Forestry - Skopje, 2000. 

 

Iliev, B., Bahcevandziev, K., Dimeski, J., Gruevski, G. (2005): Dimension stability of new type water-

resistant constructive boards. Proceedings of the 17-th International Wood Machining Seminar „Yuri 

Stakhiev Seminar”, Rosenheim. pp: 88-93. 

 

Iliev, B., Gruevski, G., Jakimovska Popovska, V. (2010): Combined wood-based panels produced by 

direct pressing method. Proceedings of third scientific-technical conference – Innovations in 

woodworking industry and engineering design, Sofia. pp: 81-85. 

 

Jakimovska Popovska, V., Aziri, B, Iliev, B. (2014): Water impact on the change of the physical 

characteristics of combined water-resistant wood based panels. Proceedings of the 25
st
 International 

scientific conference „New materials and technologies in the function of wooden products”, Zagreb, pp: 

145-152. 

 



Jakimovska Popovska, Iliev: Nail withdrawal resistance of composite wood – based panels made from particleboard core and  … 

___________________________________________________________________________________________________________________________________________ 

International Journal – Wood, Design & Technology, Vol.4, No.1, (2015):44-50 

 

Macedonian Standards – MKS D.C8.111/82. 

 

Mihailova, J., Iliev, B., Yosifov, N. (2005): Comparative analysis of thickness swelling and water 

absorption of water-resistant combined wood-based panels. Proceedings of 7-th International 

Conference on Wood Technology, Construction Industry and Wood Protection Under Motto 

„Durabillity and Quality of Structural Wood Products”, Zagreb. pp: 35-39. 

 

Miljković, J. (1991): Kompozitni materijali od usittnjenog drveta - iverice. Beograd. 

 

Miljković, J., Dimeski, J., Iliev, B. (1997): Water-resistant wooden composition boards and their 

characteristics. Proceedings of the 3rd International Conference on the Development of Forestry and 

Wood Science/Technology, Belgrade, Volume I: pp: 393-399. 

 

Norvydas, V. and Minelga, D. (2006): Strength and stiffness properties of furniture panels covered with 

different coatings. Materials Science 12 (4): 328-332. 

 

Yapici, F., Gündüz, G., Özçifçi, A., Likos, E. (2009): Prediction of screw and nail withdrawal strength 

on OSB (oriented strand board) panels with fuzzy classifier. Technology, 12(3): 167-173. 

 

 


