— Research Article

alel 2elg g gl ndibgy < ale 0l
Trnnian Jourt

Iranian Journal of Wood and Paper Industries DOI: 10.22034/ijwp.2025.2044407.1686
Vol. 16, No. 1, Page 63 - 72 (2025)

wal of Wond and Paper Indusiries

The effect of thermal treatment of Paulownia wood species on the physical and
mechanical properties of the resulting layered products

Majid bonyaddad'’, Taghi Tabarsa?, Mehrab Madhoushi’, Hamid Reza
Edalat*

1- Corresponding author, Ph.D. Student, Dept. of Wood Technology and Engineering, Gorgan University of
Agricultural Sciences and Natural Resources, Gorgan, Iran. Email: mbonyaddar@gmail.com

2- Professor, Dept. of Wood Technology and Engineering, Gorgan University of Agricultural Sciences and
Natural Resources, Gorgan, Iran

3- Associate Professor, Department of Wood Engineering and Technology, Gorgan University of
Agricultural Sciences and Natural Resources, Gorgan, Iran

4- Assistant Prof., Dept. of Wood Technology and Engineering, Faculty of Wood and Paper Engineering,
Gorgan University of Agricultural Sciences and Natural Resources, Gorgan, Iran

Received: November 2024 Accepted: January 2025

Abstract

Problem definition and objectives: layered products is one of the oldest composite wood
products, which compared to new engineered products is older. The purpose of this research is to
investigate the effect of thermal treatment of Paulownia wood layers on physical and mechanical
properties of the resulting layered products.

Methodology: After pealing, the layers were thermally treated by two different procedures, dry
and wet, and at two different temperatures for each method. The layers were connected by MDI
glue and then the manufactured boards (3 layers and 7 layers) were subjected to water absorption
and thickness swelling for 2 and 24 hours, bending properties, internal bonding and shear strength
of the glue line.

Results: The results showed that, the modulus of rupture and the modulus of elasticity of the
fabricated layered products with treated layers were higher than those made with untreated layers.
While the internal bonding was higher in the layered products made with untreated layers. The
shear strength of the glue line in the first layers of the layered products was higher in the samples
treated by dry method and temperature of 165 °C, than the rest of the samples made in other
conditions. The shear strength of the adhesive line in the second and third layers was higher in the
control sample than in the samples made with treated layers. The results of water absorption and
thickness swelling showed that the amount of these quantities in the samples made with treated
layers was significantly less than the layered products made with untreated layers.

Conclusion: The improvement of the physical and mechanical properties of layered products
made after thermal treatment of the layers can increase the scope of application of these products in
other uses, such as outdoor uses.

Keywords: 3 and 7 layered products, thermal treatment, water absorption and thickness
swelling, shear strength of the glue line.
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