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MADE OF POST-CONSUMER WOOD

Introduction. The rational utilization of wood resources has become one of the major
challenges of modern woodworking and furniture industries. Significant amounts of post-
consumer wood are generated annually from dismantled buildings, furniture products, doors,
windows, and construction elements. In many cases, these materials are disposed of or incinerated
instead of being reused in manufacturing processes. Such practices increase environmental
pollution and intensify the depletion of primary forest resources. At the same time, post-consumer
wood represents a valuable secondary raw material resource that can be effectively utilized for
manufacturing structural panel materials. The development of technologies for recycling
reclaimed wood into combined blockboards corresponds to the principles of sustainable
production and circular economy. The scientific problem consists in the insufficient development
of technological approaches and recommendations regarding the use of post-consumer wood for
manufacturing normative structural wood-based panels with stable mechanical properties.

Purpose, Object, Subject of the Research. The purpose of the study was to determine the
mechanical characteristics of combined blockboards manufactured from post-consumer wood and
to evaluate the influence of rail width on static bending strength. The object of the research was
combined blockboards made of reclaimed wood resources. The subject of the research was the
regularities of the influence of structural parameters and rail dimensions on the static bending
strength of combined blockboards. The research hypothesis assumed that rational selection of rail
width and combined arrangement of reclaimed solid wood and particleboard rails would ensure
sufficient mechanical strength and compliance with DIN 68705-2:2014-10 requirements.

Methodology and Research Approach. Experimental combined blockboards were
manufactured using reclaimed wooden elements obtained from dismantled doors, windows,
furniture structures, plywood, and particleboards. The boards were faced with 4 mm plywood and
bonded using polyvinyl acetate adhesive of D3 class. The technological process included sorting,
cleaning, removal of fittings, machining, gluing, pressing, plywood facing, and final sanding
operations. Experimental panels measuring 440440 mm were produced.

A second-order B-plan experimental design was implemented. Variable factors included: width
of reclaimed solid wood rails; width of reclaimed particleboard rails.

The investigated rail widths were 30 mm, 50 mm, and 70 mm. Static bending strength tests
were performed using a universal testing machine according to DIN 68705-2:2014-10
methodology. Statistical processing of experimental results and regression analysis were carried
out to determine the influence of variable factors on mechanical properties.

Main Results. The experimental studies demonstrated that the mechanical properties of all
manufactured combined blockboards complied with DIN 68705-2:2014-10 requirements.

The developed regression equation confirmed that rail width significantly influences static
bending strength. Increasing the width of both reclaimed wood and particleboard rails resulted in
a reduction of bending strength values. The maximum static bending strength of 32.252 MPa was
obtained for combined blockboards with the following structural parameters: reclaimed wood rail
width — 30 mm; reclaimed particleboard rail width — 30 mm. Plywood-faced blockboards
manufactured from reclaimed solid wood demonstrated average bending strength values of 27.88
MPa, while combined reclaimed wood and particleboard structures achieved 25.211 MPa. The
comparative analysis also confirmed that combined structures partially compensate for the
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disadvantages of particleboard through the reinforcing effect of reclaimed solid wood rails.
Economic calculations established that the production cost of blockboards manufactured from
post-consumer wood was approximately 17-23% lower than that of traditional blockboards
produced from primary wood resources.

Scientific Novelty and Practical Significance. The scientific novelty of the research consists
in the development and experimental validation of combined blockboard structures manufactured
from post-consumer wood resources with regulated mechanical characteristics. For the first time,
regression dependencies between rail width parameters and static bending strength of combined
reclaimed wood blockboards were established. The practical significance of the study lies in the
possibility of implementing resource-saving technologies for manufacturing structural wood-
based panels using reclaimed wood materials. The obtained results may be applied in furniture
manufacturing, woodworking enterprises, and recycling industries.

Conclusions and Recommendations. Post-consumer wood is an effective additional raw
material resource for manufacturing combined blockboards. The developed combined structures
satisfy normative requirements for static bending strength according to DIN 68705-2:2014-10. The
width of structural rails significantly affects the mechanical properties of combined blockboards.
The optimal rail width for achieving maximum bending strength is 30 mm for both reclaimed solid
wood and reclaimed particleboard components. Combined plywood-faced blockboards made from
reclaimed wood demonstrate high mechanical performance and reduced production costs. The
implementation of technologies based on post-consumer wood contributes to resource
conservation, reduction of environmental pollution, and increased sustainability of woodworking
industries. It is recommended to use combined reclaimed wood blockboards in furniture
production and structural panel manufacturing where high strength and economic efficiency are
required.
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