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Composite wood materials, also known as engineered wood products, are fabricated
from wood veneer, particles, strands, flakes, or fibers that are bonded together with syn-
thetic or renewable, biobased adhesive systems and designed to meet a wide range of
structural and non-structural applications [1–3]. A wide variety of engineered woods are
frequently used in a variety of settings [4–7]. The use of wood-based composite technol-
ogy to manufacture products with high added value and conventional building materials
is widely accepted on a global scale. It allows the transformation of low-quality, small-
diameter timber, agricultural biomass, and other lignocellulosic raw materials into products
with added value, thus ensuring the resource efficiency of the wood-based composite indus-
try and supporting its green transition [8–13]. In addition, engineered wood products are
highly cost-competitive, making them a desirable product line [14,15]. However, despite
their satisfactory performance, current wood composites have certain drawbacks, such as
poor fire resistance, inferior structural performance, free formaldehyde emission, and a
short service life that must be overcome to expand their applications [16–22].

Five high-quality research articles on this subject have been compiled for this Special
Issue. These research articles present intriguing perspectives on expanding the use of wood
composites in a variety of applications, as well as improving manufacturing performance
and workplace safety in the woodworking and furniture industry.

Due to the rapid growth and abundance of bamboo, it could serve as a promising alter-
native to wood for composite manufacturing [4,23–25]. Bamboo is known for its viability
in the manufacture of a variety of engineered wood products [26]. Although bamboo is
a potential alternative to wood, the inferior stiffness and small culm diameter hamper its
wider utilisation. Thus, to overcome these drawbacks, adhesive-bonded laminated bamboo
is often produced from thin lamellae converted from bamboo culms [27,28].

In this Special Issue, Abidin et al. [29] examined the properties of layered laminated
woven bamboo mat boards made from the Gigantochloa scortechinii species and bonded them
with a phenol formaldehyde resin. The authors investigated how selected variables, such as
resin content and pressure, influenced the mechanical and physical properties of laboratory-
fabricated boards. The results demonstrated that the boards had excellent mechanical and
physical properties, such as high strength and stiffness, as well as satisfactory resistance
to water and fungal decay. The authors claimed that layered laminated woven bamboo
mat boards bonded with phenol formaldehyde resin can be fabricated from local bamboo
species. These boards have great potential in a wide variety of applications, particularly in
construction and building materials.

However, one of the major drawbacks of wood and wood-based composites is their
high flammability [30], which has restricted their use as construction and building materials.
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Therefore, it is essential to improve the flame retardancy of wood composites so that they
can be used more widely in the construction industry [31–33]. As a result, the researchers
used coatings and heat treatment, which have been reported in this Special Issue. Gapercová
et al. [34] investigated the effect of fungicide coatings with added flame retardant HRP
against exposure to a small ignition source. Six different fungicide coatings with various
chemical components were used on the wooden samples. Based on the evaluation of
final mass loss and flame spread, protective coatings effectively reduced flame spread.
Furthermore, the ignition time was also reduced. One fungicide coating was found to be
particularly effective. Thus, it was suggested that incorporating these protective coatings
into building codes and regulations can reduce the risk of fire in wooden structures.

Mitrenga et al. [35] investigated the effect of thermal treatment on the fire-technical
properties of Norway spruce (Picea abies) wood. The study also investigated the effects of
thermal treatment on the combustion process and fire spread rate as a function of the side
of spruce wood, either radial or tangential, as well as the density of the material. Untreated
and thermally treated spruce wood was tested for mass loss, ignition time, and flame
spread rate. The findings revealed that thermal treatment improved the flame retardancy
of spruce wood. Furthermore, the exposure side of the wood samples, as well as their
density, has a significant impact on their fire-technical properties. In addition, thermal
treatment improves the fire-technical properties of wood. However, an optimization study
of treatment procedures should be conducted in the future.

In the wood industry, particularly among manufacturers of furniture and construction
joinery, the amount of wear that cutting tools sustain over their lifetime has important
implications for both technology and cost [36–38]. Wilkowski and colleagues [39] performed
ion implantation as part of their research on circular saw blades and wooden door frame
production. There was a determination of how long ion-implanted saw blades would
last and how quickly they would wear out. These ion-implanted blades have increased
hardness and decreased friction compared to the blades that do not have ions implanted
in them. As a result, the lifespan of ion-implanted blades was noticeably longer than that
of unimplanted blades. In addition, the cutting performance of ion-implanted blades was
significantly better than that of their counterparts. According to the findings of the study,
ion implantation is a feasible method to enhance the performance of circular saw blades
utilised in the woodworking industry.

Injury prevention in the woodworking industry is essential and closely related to
the health and safety of the workplace [40–42]. In particular, the presence of wood dust
is hazardous to the health of workers, necessitating a suitable filtration system [43,44].
Dembiski et al. [45] investigated the resistance of filter bags to the flow of air within a dust
collector. The edge-banding production line for wood-based furniture panels incorporated
the use of a dust collector as one of its components, and, the airflow rate and the pressure
drop were measured at various stages. An analysis was performed to determine how the
dust concentration and particle size influenced flow resistance. Flow resistance undoubt-
edly increased due to the inevitable accumulation of dust on the filter bags, which resulted
in a reduction in both the rate of airflow and the effectiveness of dust collection. Therefore,
it is recommended that the filter bags should be regularly cleaned and replaced as needed
to maintain the performance of dust collectors, which will ultimately enhance workplace
safety in the woodworking industry.

Wood composites are becoming increasingly popular for a wide variety of applications
because they have several benefits that set them apart from other materials. Because of these
benefits, people tend to look past the challenges faced by wood composites. In addition,
it is anticipated that the use of wood composites in contemporary industries will expand
even further in the near future due to the high demand for environmentally friendly, cost-
effective, and versatile products. To summarize, wood composites are potentially useful
materials for a wide range of applications. To ensure the material’s long-term viability,
more in-depth research that can broaden the applications of wood composites should
be encouraged.
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Rogoziński, T. Influence of ion implantation on the wear and lifetime of circular saw blades in industrial production of wooden
door frames. Appl. Sci. 2022, 12, 10211. [CrossRef]

40. Antov, P.; Neykov, N.; Savov, V. Effect of Occupational Safety and Health Risk Management on the Rate of Work–Related
Accidents in the Bulgarian Furniture Industry. Wood Des. Technol. 2018, 7, 1–9.

41. Girma, B.; Ejeso, A.; Ashuro, Z.; Birhanie Aregu, M. Occupational Injuries and Associated Factors Among Small-Scale Woodwork
Industry Workers in Hawassa, Southern Ethiopia: A Cross-Sectional Study. Environ. Health Insights 2022, 16, 11786302221080829.
[CrossRef]
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