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Article Info ABSTRACT

Article type: Background and Objectives: Polymers are used in industrial and
Full Length Research Paper  stryctural applications not only for their cost-effectiveness but also for
their desirable mechanical properties. Consequently, these mechanical
properties are often more critical than chemical or physical properties in
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Wood, one of the oldest construction materials, is highly valued in
building structures, particularly green structures, due to its lightweight

g;(%orred:iﬁ, nature and high tensile strength along the fiber direction. Researchers have
Mechanical properties, long been interested in combining the favorable mechanical properties of
Parallel-to-grain tension, wood with various polymers, leading to the development of various wood
Polyvinyl alcohol resin, composites. Transparent wood composites (known as "transparent wood"

Transparent wood composite i Eyropean and American industries) are emerging materials used as
substitutes for glass. A detailed investigation of their properties is essential
for developing commercially viable products.

Materials and Methods: This study used three native wood species
common in Iran, beech, maple, and poplar, to produce transparent wood
composites. The wood veneers were delignified using sodium chlorite
(NaClO,) at a pH of 4.6. The delignified samples were then impregnated
with epoxy resin (E) and polyvinyl alcohol (PVA) under vacuum
conditions. The PVA resin was polymerized at 40 °C in an oven, while the
epoxy resin was cured at ambient temperature. The resulting specimens
were evaluated for transparency and prepared for tensile testing along the
fiber direction. Data were analyzed using analysis of variance (ANOVA),
and mean comparisons were performed using Duncan’s Multiple Range
Test (DMRT) at a 95% confidence level with SPSS software.

Results: The results showed that the veneers retained desirable tensile
strength along the fiber direction despite the delignification process.
Transparent maple wood specimens exhibited favorable properties with
both resin types. However, the properties of products made with PVA
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resin were superior to those made with epoxy resin. Control specimens of
pure epoxy and PVA polymers exhibited higher strain at break than
the transparent wood composites and other control specimens. Among
all species, transparent maple wood with PVA resin demonstrated the
highest ultimate tensile stress and corresponding strain in the longitudinal
direction.

Conclusion: The suitable transparency of the produced composites,
combined with their favorable mechanical properties, makes them
appropriate for structural components where transparent products are
subjected to tensile stresses along the fiber direction. The results indicate
that both polymer matrices performed acceptably under axial stress, a
finding further supported by the high strain observed in the products.
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Table 1. Abbreviations of treatments.

e ol s S $obat el
Treatment Abbreviation Treatment Abbreviation
Beech Wood Veneer Beech Transparent Wood with Epoxy resin
Maple Wood Veneer Maple Transparent Wood with Epoxy resin
A2 e S P
Poplar Wood Veneer Sl s b e Glid O PE
il e 155K L3S s, 5 Poplar Transparent Wood with Epoxy resin
Delignification of Beech Veneer
ETW
Ll e glosopSd S5, M DL PVA b Bl Glid s BPv
Delignification of Maple Veneer Beech Transparent Wood with PV A resin
g odd a8 2SS, P PVA 55 LA Glas O g MPv
Delignification of Poplar Veneer Maple Transparent Wood with PV A resin
=S5l oo E
Epoxy resin PVA p3, b pgeo Olid Opr PP
v
PVA w s Poplar Transparent Wood with PV A resin
(PVA) Il sk 3o Py
Polyvinyl alcohol (PVA) resin
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Figure 1. Optical image of wood veneer (first row), after the delignification (second row), transparent wood
specimens with epoxy resin (3" row) and transparent wood specimens with PVA resin (4™ row).
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Figure 2. Comparison of ultimate stress (c,) and normalized ultimate stress values based on the density
of the specimens.
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Table 2. Independent effects of treatments on normalized ultimate stress (¢,) and Duncan's grouping.
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Table 4. Range of percentage changes in normalized tension strength of engineered transparent wood (ETW)
composite specimens compared to blanks.
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Figure 3. Dependent effects of treatments on ultimate strain (g,) of specimens.
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(3™ row) species.
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Table 6. Range of percentage changes in tension strain of engineered transparent wood (ETW) composite
specimens compared to blanks.
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