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Abstract

This bibliometric study examined 179 Scopus-indexed publications on the physical and
mechanical properties of medium-density fiberboard (MDF) published between 2016 and
2025. BiblioMagika® was used for performance analysis, and Biblioshiny was used for key-
word co-occurrence, thematic mapping, and thematic evolution. The papers identified as
the cohort for analysis had received 2830 citations in total, with an average of 15.81 citations
per paper, and an average h-index of 30. The European Journal of Wood and Wood Prod-
ucts and BioResources were the most productive sources. Three distinct categories were
identified through keyword mapping among the studies reviewed: (1) advanced compos-
ites and reinforcement, (2) adhesive and emission-related studies, and (3) circular-material
strategies. Thematic evolution showed a trend away from traditional resin-performance
topics toward broader sustainability-related themes, particularly bio-based adhesives and
recycling-related topics. Overall, this review provides a quantitative overview of publi-
cation patterns, influential sources, and thematic development in MDF research. It also
provides direction for future MDF research, focusing on durability, large-scale feasibility,
life-cycle assessments, and practical implementation.

Keywords: science mapping; co-word analysis; thematic evolution; Biblioshiny; wood-
based panels
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1. Introduction

Medium-density fiberboard (MDF) is an engineered wood product widely used in
interior design, furniture, and cabinetry. It is typically produced by separating softwood
or hardwood residues into wood fibers, commonly through steam-assisted pressurized
refining, before blending them with resin binders and compressing them at high temper-
ature to form flat panels. MDF performance is commonly evaluated through physical
and mechanical properties, including bending properties, modulus of rupture (MOR) and
modulus of elasticity (MOE), as well as internal bond strength, density, weight, thickness
swelling, and water absorption. These properties are influenced by both raw materials and
processing conditions.

A substantial body of research has therefore focused on improving MDF durabil-
ity and dimensional stability through adhesive modification, fiber reinforcement, and
panel formulation. Recent studies have examined surface lamination process parame-
ters [1], nanoclays and multiwalled carbon nanotubes in urea—formaldehyde systems [2,3],
modified graphene and nanoclay additives for reducing emissions while retaining board
strength [4,5], resin- and paraffin-content effects on fluid flow and physico-mechanical per-
formance [6] and recycled wood-fiber processing routes that influence the physical and me-
chanical characteristics of MDEF [7]. Other studies have explored a dialdehyde starch-based
binder [8], post-heat treatment to improve dimensional stability [9], and phase change ma-
terials with hybrid reinforcements to enhance thermal behavior and toughness [10].

Meanwhile, environmental sustainability has become an important factor in MDF
research. Alongside property optimization, recent studies increasingly consider lower-
emission adhesives, recycled inputs, and alternative material strategies. As a result, the
technical literature on MDF is already broad and mature.

However, what remains limited is not technical knowledge of MDF itself, but quan-
titative bibliometric mapping of how this literature is distributed, which themes are most
visible, and how the field has developed over time. Bibliometric methods such as co-
occurrence analysis and thematic mapping are useful for identifying the structure of re-
search and the development of themes across a body of literature. Accordingly, the current
study applies bibliometric methods to a set of 179 publications (2016-2025) on the physi-
cal and mechanical properties of MDF in order to clarify publication patterns, thematic
groupings, and research development over time.

Accordingly, this study aims to answer the following research questions:

1.  What are the publication and citation trends in research on the physical and mechan-
ical properties of MDF over the study period?

2. Which documents and journals are the most influential in this research area?

3. What major thematic groupings emerge from keyword co-occurrence analysis and
thematic mapping?

4. How have these themes evolved over time?

5. Whatresearch gaps and future directions can be identified from the integrated biblio-
metric findings?

2. Literature Review

This section briefly reviews recent MDF research directions and prior review papers
relevant to this study.

2.1. Recent Development

Recent MDF studies mainly address four technical directions: alternative ligno-
cellulosic fibers, resin modification, recycling of recovered fibers, and improvement of
moisture-related performance [11-20]. Across these directions, researchers generally ex-
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amine whether modified raw materials or binders can maintain acceptable bending, in-
ternal bond, and dimensional stability while also reducing emissions or virgin wood de-
mand. This body of work also includes studies on converting agricultural residues into
bio-based binders and on modifying conventional resin systems to improve board perfor-
mance [19,20]. Overall, the experimental literature is already broad and technically mature.
In this study, its relevance lies in showing why a bibliometric overview is useful for clarify-
ing how these themes are distributed and connected across the wider research landscape.

2.2. Previous Review Papers on MDF

Several review papers have already synthesized selected subtopics in MDF research,
including amino resins [21], recycled fibers [22], industrial adhesive synthesis [23], and oil
palm fiber as an alternative raw material [24]. Table 1 summarizes the scope and contribu-
tion of these reviews.

Table 1. Summary of previous review papers on medium-density fiberboard (MDF).

Authors Objective of the Study 1];‘:11:1311111?; Main Findings/Contributions
Synthesis methods (prepolymer .
To review synthesis methods for method emphasized). Ferfl;ieciilrﬁicp(l)\ll};?oe raﬁ?éiojc;csii?\?si
industrial ho}t,—melt nanostructured NCO/OH ratio, polyol si niﬁc;'mtl inIz rove adhesive
[23] olyurethane adhesives (HMPUAs) selection. r§ erties Xchi}jvin consistent
L }:0 Znhance bonding between MDF Effects of nanoparticles Pe)zrf(}))rmanc'e and duragbilit under
& (nanosilica, nanolignin, etc.). p R . . Y
and PVC veneers. Mechanical & thermal varied conditions remained a key
properties of adhesives. challenge.
MDF manufacturing process. The chemical structure and size of oil
. . . Mechanical (MOR, MOE, and palm fiber had a strong influence on
To review the potential of oil palm . . . .
. . . IB) & physical properties. the properties of boards. Fiber
fiber as an alternative raw material . . . o
[24] . . Impact of fiber dimensions and compatibility can be enhanced by
for MDF production, addressing the chemical composition chemical modification, and the
supply limitations of rubberwood. . P ) . . .
Chemical treatments (alkaline, mechanical properties of the
acetylation). resultant MDF are increased.
Recycling methods @
To review and analyze research on (with/without chemical Post-consumer MDE fiber can be
L L reagents). recycled, and this lowers the use of
recycling lignocellulosic fibers (from gents). virein wood. Diverse recvclin
[22] post-consumer MDF and paper Quantitative yield & panel & e yems
. litv. techniques differ in productivity and
waste) for the production of quality .
eco-friendly MDF. Production costs. price, and offer prospects of more
Concept of cascading wood use. sustainable panel manufacturing.
UF/MUF resin synthesis . .
Described the importance of the
To review the utilization and Processes. critical association between resin
- . . Key performance parameters of . . o
characterization of amino resins (UF, adhesives formulation, pressing conditions and
[21] MUF) for producing PB and MDF, ) ultimate panel performance.

with emphasis on optimization and
low formaldehyde emission.

Panel characterization
methods.

Strategies for optimizing resins
and pressing conditions.

Highlighted ways of fulfilling good
mechanical properties and reducing
formaldehyde emissions.

Although these earlier reviews are detailed qualitative syntheses of technical sub-
fields, they all produce a large methodological and holistic gap. These reviews are conven-
tional narrative reviews that provide insightful yet limited professional insights on a single
topic, i.e., the chemistry of resins, recycled fibers, alternative feedstocks, or the future of ad-
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hesives. Most importantly, none of them offers a quantitative, macro-level analysis of the
whole research environment. Likewise, they do not trace the field’s developmental curve,
identify the most productive journals, map collaboration networks, or systematically ex-
amine how research themes evolve over time. This creates a gap because individual topics
have been reviewed in detail, yet there is no overall picture showing how they are con-
nected, which are most prominent, and how the research field has developed over time.
Together, these review papers clarify important technical subtopics but do not pro-
vide a quantitative overview of publication trends, influential sources, or the thematic evo-
lution across MDF research. This limitation motivates the present bibliometric analysis.

3. Data and Methodology

This work is quantitative in nature and uses a bibliometric methodology to find a
systematic mapping of the intellectual framework and thematic development of research
on the physical and mechanical properties of MDEF. The general research design involved
three key steps, which included database retrieval, screening and eligibility evaluation,
and bibliometric performance and science mapping analysis. This bibliometric review was
conducted in accordance with the PRISMA 2020 [25] reporting framework for study iden-
tification, screening, and inclusion. The study-selection process is illustrated in Figure 1.

Identification of studies via Scopus databaszes |

S
Records removed before screening:
] Duplicate records removed (n = 0}
:.E Records marked as ineligible by automation tools
| Records identified from: » n=0)
= Socopus (n = 478) Records removed for other reasons: database
g filters applied
z {document type: journal articles; language:
English; publication years: 2016-2025)
J (n =298)
Y
Records screened Records excluded
—
(n=179) (n=10)
Y

Reporis scught for retrieval ) Reports not refrieved
= (n=1749) n=10)
'5 .
5 I

Reports assessed for eligibility

(n=179) Reports excluded:

Mo addifional reports excluded after eligibility
assessment
(n=10}
e

n=179)

Studies included in review

Figure 1. PRISMA flow diagram: Detailing steps in the identification and screening of sources.
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3.1. Search Strategy and Data Collection

The bibliographic dataset was selected only from the Scopus database, as it has a wide
range of peer-reviewed journals in the field of materials science, wood engineering, and
composite research. A Boolean combination of keywords related to MDF and its physical-
mechanical properties, as listed in Table 2, was constructed to ensure the search string was
both relevant and focused.

Table 2. The search string.

Scopus

TITLE-ABS-KEY ((“medium density fibreboard” OR “medium-density fibreboard” OR MDF)
AND (wood OR timber OR lignocellulosic OR “wood-based” OR panel OR composite) AND
(“physical properties” OR “mechanical properties”) AND NOT (forging OR metallurgy OR
“metal forming” OR “model description file” OR electronics OR “median frequency”))

Search and export date: 14 February 2026

The search was narrowed down to articles published between 2016 and 2025 to repre-
sent ten years of research progress. Journal articles that were in English were included only
to achieve consistency and quality control. After retrieval, duplicate records, conference
papers, irrelevant subject areas, and publications that did not directly address physical or
mechanical properties were filtered. Because the search query explicitly targeted studies
on the physical and/or mechanical properties of MDF, the prominence of performance-
related terms in the bibliometric maps partly reflects the study’s scope and partly reflects
the influence of the search design.

A Scopus search identified 478 records. Application of predefined database fil-
ters, including document type (journal article), language (English), and publication years
(2016-2025), resulted in the exclusion of 299 records. After applying these filter param-
eters, a total of 179 articles were screened at the title and abstract levels. As no records
were excluded during this stage, all 179 studies were included in the bibliometric analysis.
The full list of Scopus-indexed studies included in the bibliometric dataset is provided in
Appendix A (Table Al).

3.2. Bibliometric Tools and Analytical Procedure

Data preprocessing was initially performed in Microsoft Excel, with manual cleaning
to address inconsistencies in authors’ names, variations in keywords, and duplications.
Subsequently, standardization was performed to ensure that homonyms (e.g., mechanical
property vs. mechanical properties, Medium Density Fiberboard vs. MDF) were pulled
together before analysis.

Performance analysis and overall publication patterns, such as yearly production, ci-
tation rates, nations of contribution, and journal distribution, were then undertaken with
the aid of BiblioMagika® (version 2.10.5) [26]. This step offered descriptive measures
including Total Publications (TPs), Citations Per Paper (C/P), the h-index, and patterns
of collaboration.

Bibliometric approaches such as co-word analysis, thematic mapping, and thematic
evolution provide complementary perspectives on how topics are structured and change
over time. For this reason, the Biblioshiny web interface of the Bibliometrix R-package
version R 4.5.2 was used to conduct science-mapping analyses [27]. The analysis of co-
occurrence of author keywords was conducted to determine conceptual clusters of research
on MDF. Accordingly, the thematic map was constructed using centrality and density mea-
sures in Callon, with the research themes categorized as motor, basic, niche, and emerging.
In addition, a thematic evolution analysis was performed to observe shifts in the research
focus between the early (2016-2020) and recent (2021-2025) timeframes.
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This methodological framework allows for the analysis of the intellectual architecture
and developmental path of MDF research over the last 10 years by combining performance
measures with the methodology of science mapping.

4. Results
4.1. Citation Metrics and Publication Trends

In accordance with the bibliometric information given on the period between 2016
and 2025, the scholarly environment on the physical and mechanical properties of MDF is
summarized in the following table and analysis. The academic publications on the phys-
ical and mechanical properties of MDF from 2016 to 2025 are representative of a coher-
ent literature base, which is supported by the indicators provided in Table 3. There were
179 research papers published over the course of this 10-year span involving a large com-
munity of 789 contributing individuals. Notably, the standard number of 4.41 authors per
paper indicates that there was a great level of teamwork in the discipline, probably owing
to the multi-disciplinary nature of wood science, which is prone to incorporating chem-
istry, materials engineering, and structural analysis. At the same time, this trend of collab-
oration highlights the role of complex relations in the optimization of fiberboard properties
and the joint academic quest of improving industrial standards of composite materials.

Table 3. Citation metrics.

Main Information Data
Publication Years 2016-2025
Total Publications 179
Number of Contributing Authors 789
Number of Cited Papers 170
Total Citations 2830
Citation per Paper 15.81
Citation per Cited Paper 16.65
Citation per Year 314.44
Citation per Author 3.59
Author per Paper 4.41
Citation sum within h-Core 2530
h-index 30
g-index 43
m-index 2.727

Source: Generated by the author(s) using Bibliomagika® [26].

Concerning the reach and visibility of the studies, the information in Table 3 presents
quite a strong degree of knowledge sharing and peer acceptance. The collection has al-
ready received a 2830 TC, yielding an average C/P of 15.81. These statistics, along with
an h-index of 30 and a g-index of 43, indicate that a significant part of the published work
has gained a lot of influence within the global scientific community. Furthermore, these
bibliometric measures indicate that the literature created in this period can be used as a
source of reference for further research on sustainable binders, waterproofing, and the me-
chanical properties of fiber-based panels. These can serve as a solid scientific foundation
for research on the development of MDEF.
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The temporal pattern of scientific output in relation to the properties of MDF, out-
lined in Table 4, reveals a vibrant research environment with periodic bursts of academic
output. The number of publications rose dramatically, reaching a peak of 31 in 2020,
after starting with 12 TP in 2016. Although production of the annual volume went up
and down in the following years, the field remained vibrant with 22 and 19 issues in
2024 and 2025, respectively. This long-term productivity implies that there is still signifi-
cant focus on optimizing fiberboard performance within the materials science community,
probably as a reaction to changing environmental policies and industry requirements for
high-performance bio-composites.

Table 4. Publication by year.

Year TP NCA NCP TC Cc/P c/cp h g m

2016 12 54 12 246 20.50 20.50 8 12 0.727
2017 14 55 12 254 18.14 21.17 9 14 0.900
2018 20 85 20 566 28.30 28.30 12 20 1.333
2019 14 58 10 325 23.21 32.50 9 14 1.125
2020 31 130 29 619 19.97 21.34 16 24 2.286
2021 17 90 17 452 26.59 26.59 10 17 1.667
2022 12 44 11 98 8.17 8.91 6 9 1.200
2023 18 80 18 147 8.17 8.17 7 11 1.750
2024 22 108 22 107 4.86 4.86 8 9 2.667
2025 19 85 19 16 0.84 0.84 3 3 1.500
Total 179 789 170 2830 15.81 16.65 30 43 2.727

Note: TP = total number of publications; NCA =number of contributing authors; NCP = number of cited publica-
tions; TC = total citations; C/P = average citations per publication; C/CP = average citations per cited publication;
h = h-index; g = g-index; m = m-index. Source: Generated by the author(s) using Bibliomagika® [26].

The citation influence of these publications, which is also represented in Table 4,
presents insight into the “vintage” of influential studies in the field. The high academic
resonance of 2018 is highlighted by the volume of 566 TC and 28.3 C/P, closely followed
by the 2020 cohort, which yielded an h-index of 16. The comparatively smaller number of
citation years (2023-2025) is characteristic of bibliometric works, as recently published pa-
pers have yet to be incorporated into the citation network to the same extent. Nevertheless,
the h-index values have remained constant throughout the decade, which proves that each
year has provided underpinnings that have sustained the characterization and evolution
of MDF.

4.2. Source and Journal Analysis

The analysis below examines the spread of research across diverse academic outlets
and identifies the key journals that shape the conversation regarding the physical and me-
chanical characteristics of MDF. As shown in Table 5, the most prolific publication sources
were specialized journals in wood science and materials engineering. The European Journal
of Wood and Wood Products and BioResources are the top sources in this field of research,
with 13 and 11 TPs, respectively. This focus indicates that scholars put more emphasis on
journals with a long history of publication in the field of forestry products and bio-based
materials. Moreover, noting multi-disciplinary journals such as Materials and Polymers
among the top five indicates that the study of MDF is gradually shifting into the field of
polymer science and the advanced characterization of materials, demonstrating the shift
toward high-technology products from traditional wood composites.
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Table 5. Top 20 most prolific journals with regard to research on physical and mechanical properties
of MDF (2016-2025).

Source Title TP NCA NCP TC c/p C/ICP h g m

European Journal of Wood and Wood Products 13 58 13 162 1246 1246 7 12 0.636

BioResources 11 28 11 88 8.00 8.00 6 9 0.600

Wood Material Science and Engineering 10 43 10 122 1220 1220 5 10 0.500

Materials 8 39 8 95 11.88  11.88 4 8 0.571

Polymers 8 39 8 275 3438 3438 7 8 1.000

Wood Research 7 25 4 80 1143 2000 4 7 0.400

Forests 6 23 6 64 10.67 1067 3 6 0.429

International ]ourna'l of Adhesion and 5 1 5 249 4840 4840 5 5 0.556
Adhesives

Drouna Industrija 5 15 5 54 1080 1080 3 5 0.333

Maderas: Ciencia y Tecnologia 4 13 4 124 31.00 31.00 4 4 0.364

International Wood Products Journal 4 24 4 36 9.00 9.00 3 4 0.273

Journal of Wood Science 4 16 4 51 1275 1275 3 4 0.273

Journal of Applied Polymer Science 3 13 3 48 16.00 16.00 3 3 0.333

Industrial Crops and Products 3 17 3 78 26.00 26.00 3 3 0.333

Journal of Building Engineering 3 12 3 71 23.67 2367 3 3 0.333

Polymer Composites 3 17 3 6 2.00 2.00 1 2 0.333

Applied Sciences (Switzerland) 3 14 3 46 1533 1533 3 3 0.429

Journal of Tropical Forest Science 2 9 2 4 2.00 2.00 2 2 0.222

Journal of Advanced Research in Fluid
Mechanics and Thermal Sciences 2 15 2 15 750 750 2 2 0286
European Polymer Journal 2 14 2 53 2650 2650 2 2 0.250

Regarding the impact on academic circles and the number of citations, Table 5 reveals
a substantial gap in the number of publications and citation rates. Although the European
Journal of Wood and Wood Products continues to have a high h-index of 7, the highest av-
erage impact is displayed by the International Journal of Adhesion and Adhesives, with 48.40
C/P. Likewise, Polymers records a significant TC of 275, which demonstrates its status as
a high-impact journal in conducting research on the improvement of fiberboards in terms
of chemical and mechanical properties. These indications imply that although specialized
wood journals offer the largest volume, interdisciplinary journals appealing to adhesives
and polymers are sometimes the sources of the most referenced and influential publica-
tions. This is mainly attributed to the fact that they reach a larger audience within the
materials engineering community.

4.3. Highly Cited Articles

The list of highly cited articles provides the necessary information on the main re-
search directions and the most powerful paradigms for investigating MDF properties. As
Table 6 demonstrates, the most frequently cited articles published in 2016-2025 highlight
three major areas of research: waste from agriculture and industry, the development of
bio-based adhesive systems, and the application of nanotechnology. To illustrate, the
most cited research [28] provided insights into the description of composites based on date
palm leaflets and polystyrene waste, indicating a significant tendency to discuss a circular
economy in the field of wood science. Similarly, much focus has been placed on substi-
tuting synthetic resins with sustainable alternatives, including chitosan-lignin resins and
lignosulfonate-based systems. These are expected to reduce the environmental footprint
and enhance the interior bonding strength of fiberboard panels.
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Table 6. Top 10 highly cited articles.
No. Author(s) Title Source Title TC C/Y
Characterization of a new composite material Construction and Buildin
1 [28] based on date palm leaflets and expanded . 8 115 12.78
Materials
polystyrene wastes
Preparation and properties of a chitosan-lignin International Journal of Adhesion
2 [29] . ) 97 10.78
wood adhesive and Adhesives
Application of surface chemical functionalized
cellulose nanocrystals to improve the
3 (301 performance of UF adhesives used in Carbohydrate Polymers % 1125
wood-based composites—MDF type
Effect of sodium lignosulfonate on bonding
4 [31] strength and chemical structure of a Advanced Composites and Hybrid 83 13.83
lignosulfonate/chitosan-glutaraldehyde Materials ’
medium-density fiberboard adhesive
5 [32] Binderless all-cellulose fiberboard from Composites Part A: Applied Science 75 6.82
microfibrillated lignocellulosic natural fibers and Manufacturing '
Addition of cellulose nanofibers extracted from
6 [33] rice straw to urea formaldehyde resin; effect on International Journal of Adhesion 71 10.14
the adhesive characteristics and and Adhesives ’
medium-density fiberboard properties
Effect of graphene oxide nanoparticles on the
7 [34] physical and mechanical properties of Polymers 63 10.50
medium-density fiberboard
Eco-friendly fiberboard panels from recycled
8 1331 fibers bonded with calcium lignosulfonate Polymers 60 10.00
Recycling wood waste from construction and P .
9 [36] demolition to produce particleboards Maderas: Ciencia y Tecnologia 59 6.56
10 [37] Effects of recycled fiber content on the European Journal of Wood and 50 578

properties of medium-density fiberboard

Wood Products

Note: TC = Total citations; C/Y = citations per year. Source: Generated by the author(s) using Bibliomagika® [26].

Moreover, the bibliometric data presented in Table 6 highlight the importance of
adding compressed materials and other alternative sources of fiber when conducting a
literature review on the physical and mechanical characteristics of MDEF. In particular, the
study of cellulose nanocrystals and nanofibers stands as a major technological change to
nano reinforcement in terms of maximizing moisture resistance and MOE [30,33]. The recy-
cled fiber and binderless panel studies also demonstrate the interest of the field in sustain-
ability without affecting structural integrity. Correspondingly, the top articles with TCs of
between 52 and 115 serve as the base literature for current experimental procedures and
industrial quality standards for high-performance, environmentally friendly fiberboards.

4.4. Keyword Co-Occurrence Network Analysis

The keyword co-occurrence network shown in Figure 2 maps how terms in the se-
lected studies are associated with one another. Because the search strategy explicitly tar-
geted studies addressing physical and mechanical properties, performance-related terms
appear prominently in the network. The more informative result is the way these terms
connect with other topics. Three thematic groupings emerge from the analysis.

Cluster 1 (red) groups studies on advanced composites and reinforcement strategies.
Keywords such as “mechanical properties”, “strength”, “MOE”, “nanocellulose”, and
“graphene oxide” indicate frequent attention to additive-based modification. Representa-
tive studies reported improvements in bending strength, stiffness, internal bond strength,
and moisture-related performance using cellulose nanocrystals, cellulose nanofibers,
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graphene-based fillers, and related treatments [30,33,38,39]. Together, these studies
show that reinforcement-based performance improvement is a recurring theme across the
selected studies.

A

bioadhe§iyes

urea-formaldehyde resin -
ﬁ wollastonite
i minerals
wood-based panels . 0 b

6 physical and mechanical  medium density particleboard
bio-based adhesives properties fiberboard

urea formaldehyde resin
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—

fo[maldehyg emission -

urea formaldehyde
recycling

mdf o @
calcite filler fibreboard
- »

physical properties

fibreboard

modulus of rupture @ clectromagnetic shielding

chitosan

mechanical properties
@

critical epoxy
composites

Figure 2. Keyword co-occurrence network showing thematic clusters in medium-density fiberboard
(MDF) research (2016-2025).

Cluster 2 (blue) groups adhesive and emission-related studies. Keywords such as
“urea-formaldehyde”, “formaldehyde emission”, “bio-adhesives”, “chitosan”, and “ligno-
sulfonate” indicate strong links between adhesive chemistry, emission control, and board-
property evaluation. Representative studies in this cluster include chitosan-lignin ad-
hesives [29], lignosulfonate—chitosan systems [31,40], lignosulfonate-bonded fiberboards
[35,41], natural tannin modification of urea—formaldehyde resins [42], lignin-based emis-
sion reduction in recycled-fiber boards [43], lignin nanoparticles for reducing formalde-
hyde emissions in medium-density fiber boards [44], and activated soybean protein isolate-
modified urea—formaldehyde resin for producing eco-friendly fiberboards with lower
formaldehyde content and improved mechanical properties [45]. In bibliometric terms,
this cluster indicates sustained interest in greener adhesive systems and lower-emission
resin technologies within MDF-related property research.

Cluster 3 (green) groups circular-material strategies and comparative panel stud-
ies. Keywords such as “particleboard”, “density”, “binderless”, “wood waste”, and
“circular economy” indicate recurring interest in recycling, alternative feedstocks, and
panel benchmarking. Representative studies include recycled-fiber MDF [37], construc-
tion and demolition wood waste used for panel production [36], recovered mine timber
as a secondary feedstock [46], lightweight panel production from olive pits and waste
melamine residues [47], and binderless boards [32,48,49]. This cluster highlights the con-
nection between circular-material strategies and comparative property reporting in the
selected studies.

Taken together, the co-occurrence network indicates three broad thematic groupings
within the selected studies: advanced composites and reinforcement [30,33,34,38,39], adhe-
sive and emission-related studies [29,31,42,45], and circular-material strategies [36,46,47].
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Because the selected studies were deliberately focused on physical and mechanical prop-
erties, the prominence of performance-related terms is expected. More informative is the
way these terms connect with sustainability-oriented topics, particularly bio-based adhe-
sives, emission reduction, recycling and alternative feedstocks [29,47].

4.5. Thematic Map

The thematic map as shown in Figure 3 positions research themes according to Cal-
lon’s centrality (relevance to the field) and density (development within the theme). The
four quadrants correspond to motor themes (high centrality, high density), basic themes
(high centrality, low density), niche themes (low centrality, high density), and emerging
or declining themes (low centrality, low density). In this study, the map is useful for show-
ing how adhesive, reinforcement, and circular-material topics are distributed across the
selected studies.

Development degree

(Density)

| .
dsc l
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Figure 3. Thematic map of research themes based on centrality and density (2016-2025).

Motor Themes (high centrality, high density). The upper-right quadrant is dominated
by adhesive- and emission-related topics, especially formaldehyde emissions and bio-
adhesives. Representative studies include chitosan-lignin adhesives [29], lignosulfonate-
based adhesive systems [31], calcium-lignosulfonate-bonded fiberboards [35], tannin-
modified urea—formaldehyde resins [42], and low-formaldehyde soy-based binders [45].
Together, these studies indicate a mature, well-connected research line linking greener ad-
hesive systems to board-property evaluation.

Basic Themes (high centrality, low density). The lower-right quadrant contains
performance-oriented descriptors, including “mechanical properties” and related MDF
terms. This is consistent with the study’s scope and indicates that many studies report com-
parable board property measures. Representative studies in this area connect reinforce-
ment and resin-modification work with moisture- and strength-related testing, including
cellulose nanocrystals [30], cellulose nanofibers [33], graphene oxide [34], and chemical
treatment strategies [39]. In this sense, the Basic Theme quadrant serves as a shared re-
porting space across the selected studies rather than a separate, specialized theme.
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Niche Themes (high density, low centrality). The upper-left quadrant contains techni-
cally developed but less connected topics. Examples include binderless all-cellulose fiber-
boards [32], specialized adhesive systems such as chitosan-lignin and soy-protein-based
binders [29,50], and comparative panel applications such as particleboard studies using
waste-derived feedstocks [47]. These themes show technical depth, but they remain more
peripheral in the present map.

Emerging or Declining Themes (low centrality, low density). The lower-left quadrant
contains topics with weaker connectivity or lower thematic development in the selected
studies. These include selected work on conventional resin optimization [42,51] and less-
connected alternative binder systems [50]. In the context of this map, such themes appear
less consolidated than the adhesive/emission or reinforcement-related groups.

In general, the thematic map suggests that the selected studies combine well-developed
adhesive- and emission-related themes [29,31,35,45] with a broad base of reinforcement
and property-testing studies [30,33,39], alongside several more specialized topics such as
binderless boards, alternative feedstocks, and comparative panel applications [32,47,50].
Overall, the map shows that MDF research is thematically diversified, with strong links
between property reporting, adhesive innovation, and sustainability-related topics.

4.6. Thematic Evolution

The thematic evolution as shown in Figure 4 is an analysis examined how research top-
ics changed between 2016-2020 and 2021-2025. Overall, the mapped literature indicates a
gradual shift from conventional resin-performance studies toward broader sustainability-
oriented themes. Earlier studies more often emphasized resin optimization, bending-
related performance, and emissions control, whereas the later-period map shows stronger
links between property-reporting terms and recycling-related themes.

2016-2020 2021-2025

chitosan

mechanicallproperties

mechanical properties

medium density fibreboard
physico-mechanical properties

physical and mechanical properties

fibreboard
medium density fibreboard

modulus of elasticity water resistance

[ | nano-composites
recycling

water resistance wood-based panels

Figure 4. Thematic evolution of research themes across the study period.

Early period (2016-2020). During the first period, the mapped literature was more
strongly associated with conventional resin systems and studies on bending strength, stiff-
ness, and emissions reduction [30,33,42]. Recycling and alternative feedstocks were al-
ready present, but they appeared as smaller associated strands rather than dominant top-
ics [37]. Early sustainability-oriented work was also visible in studies on bio-based ad-
hesives and modified binder systems [29,50]. Overall, the early-period map suggests a re-
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search profile still centered on conventional resin-performance studies, with sustainability-
related themes beginning to emerge.

Recent period (2021-2025). During the second period, the thematic evolution map
retained strong property-reporting terms while showing clearer links with recycling and
related board-material themes [31,35,43,45,46]. This shift suggests a stronger linkage be-
tween sustainability-related topics and the reporting of board properties, rather than a
complete departure from earlier performance-oriented research. Overall, the later-period
map indicates thematic diversification within MDF research.

Conclusion. Overall, the thematic evolution results suggest a shift from conventional
resin-performance studies toward a broader research profile integrating sustainability-
oriented innovations. Earlier studies were more strongly associated with resin optimiza-
tion, bending-related performance, and emissions control [30,33,42,50], whereas the later-
period map shows clearer links between property-reporting terms and recycling-related
themes [43,45,46]. This pattern indicates thematic diversification over time rather than a
complete departure from earlier research directions.

5. Discussion

Although the bibliometric dataset included 179 publications, only studies that met the
predetermined inclusion criteria were referenced in the narrative discussion, specifically
those representing the main thematic clusters. All quantitative indicators, thematic maps,
and evolution analyses were derived from the complete dataset.

Regarding RQ1, publication and source patterns show that research on MDF proper-
ties remained active throughout 2016-2025 and was published mainly in specialized wood-
science journals, with additional visibility in materials and polymer journals. This suggests
that MDF property research remains rooted in wood science while increasingly engaging
adjacent materials-related fields.

Regarding RQ2 and RQ3, the highly cited articles and thematic analyses indicate
three recurring directions in the literature: advanced composites and nano-reinforcement
[30,33,34,38,39], adhesive and emission-related studies [29,31,35,40,42,45], and circular-
material strategies [32,37,46,47]. Together, these patterns indicate growing interest in link-
ing board property evaluation with adhesive innovation, emission reduction, recycling,
and alternative feedstocks.

Regarding RQ4, thematic evolution suggests a gradual shift from conventional resin-
performance studies toward broader sustainability-oriented topics. Earlier studies more
often emphasized resin optimization, bending-related performance, and emissions con-
trol [30,42,50], whereas more recent studies more frequently connect property reporting
with bio-based adhesives, recycled inputs, and alternative raw materials [35,43,45,46].
This indicates thematic diversification rather than a complete break from earlier
research directions.

Regarding RQ5, several gaps remain visible. Many studies report similar strength-
, stiffness-, and moisture-related measures [33,34,39], which support comparisons across
studies, but longer-term durability, cyclic humidity performance, aging, scalability, and
life-cycle assessment remain less visible. Stronger links are also needed between laboratory-
scale findings and industrial processing, certification, and implementation.

These interpretations should be read together with the study limitations. The analy-
sis was based on a single database, English-language journal articles, and a search strategy
focused on the physical and mechanical properties of MDF. These choices improve consis-
tency and replicability, but they may exclude relevant regional or non-English publications.
Future bibliometric work could broaden database coverage and link mapping results with
technical validation, industrial practice, and environmental assessment.
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6. Conclusions

This bibliometric review analyzed 179 Scopus-indexed journal articles on the phys-
ical and mechanical properties of medium-density fiberboard (MDF) published between
2016 and 2025. By combining performance analysis with keyword co-occurrence, thematic
mapping, and thematic evolution, the study provides a structured overview of publication
trends, influential sources, and the main thematic patterns in this research area.

The results indicate that MDF research has expanded beyond conventional resin-
performance studies toward a broader set of sustainability-related topics. More recent
studies increasingly link property reporting to bio-based adhesives, reduced formalde-
hyde emissions, recycling, and the use of alternative raw materials. This pattern suggests
that current MDF research increasingly connects material performance with
environmental considerations.

This study is limited by its use of a single database, English-language journal articles,
and a search strategy focused on physical and mechanical properties. Future studies could
expand database coverage, compare a broader range of MDF publications, and connect
bibliometric mapping with longer-term durability, scalability, life-cycle assessment, and
industrial implementation.
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Appendix A

Table A1. Full list of Scopus-indexed studies included in the bibliometric dataset (1 = 179).

No. Authors Title Authors’ Keywords
Effects of Surface Lamination Process Parameters on Begdmg; Fiberboard; Gl(?ss; Impregnated;
1 [1] . . . . Lamination; MOE; Press time; Scratch; Urea
Medium Density Fiberboard (MDF) Properties
formaldehyde
Urea impregnated multiwalled carbon nanotubes; a . . ..
formaldehyde scavenger for urea formaldehyde graphene and fullerenes; mechanical properties;
2 [2] microscopy; nanotubes; swelling; viscosity and

adhesives and medium density fiberboards bonded

with them viscoelasticity
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No.  Authors Title Authors’ Keywords
Effects of nano-clay on physical and mechanical
properties of medium —Density fiberboards made
from wood ar.ld chlclfen'—Feathe.r ﬁbers‘apvd two Clay nanofibers; Feather fibers; Mineral materials;
3 [3] types of resins; [Utjecaj nanogline na fizicka i . )
oy . . . . . Nano-composites; Wood fiber
mehanicka svojstva ploca vlaknatica srednje gustoce
izradenih od drva, vlakana pileceg perja i dviju vrsta
smola]
Modified graphene as potential additive for urea Ethylenediamine; Formaldehyde emission;
4 [4] formaldehyde (UF) resin in medium density Graphene oxide; Medium density fiberboard(MDF);
fiberboard (MDF) manufacturing Urea formaldehyde resin
Effects of Nanoclay Modification with 3-Aminopropyltriethoxysilane; Formaldehyde
5 [5] Aminopropyltriethoxysilane (APTES) on the emission; MDF; Nanoclay; Urea formaldehyde
Performance of Urea—formaldehyde Resin Adhesives resin
The effects of urea—f.ormaldeh'yde resin and paraffin medium-density fibreboard (MDF); permeability;
contents on fluid flow (air and water) and . . .
6 [6] . . . . . urea-formaldehyde resin (UF-resin); wood fibre;
physico-mechanical properties of medium-density
: Wood-based panels
fibreboards
The Impact.of Hydrolys1s. R.eglme on t.he Phys1ce.11 and formaldehyde content; medium-density
v 7] Mechanical Characteristics of Medium-Density fibreboards: phvsical and mechanical properties:
Fiberboards Manufactured from Recycled Wood s Physt . prop ’
Fibers recycling; thermal hydrolysis
3 8] A dialdehyde starch-based adhesive for Bio-based adhesives; MDF; Microfibrillated
medium-density fiberboards cellulose; Starch oxidation; Wood-based panels
Dimensional stability; MDF panels; Physical and
9 [9] The effect of post-heat treatment in MDF panels mechanical properties; Post-heat treatment;
Temperature and time of heat treatment
Impact of bio-based phase change materials on the Fiberboard; Medium density fiberboard residues;
10 [10] thermal inertia of panels made from medium-density Phase change material; Thermal inertia; Thermal
fiberboard (MDF) residues storage
Reducing free formaldehyde emission, improvement
of thickness swelling and increasing storage stability Formaldehyde scavenger; Medium density
11 [15] of novel medium density fiberboard by fiberboard (MDF); Phenolic compounds; Thickness
urea-formaldehyde adhesive modified by phenol swelling; Urea formaldehyde adhesive
derivatives
12 [18] Revealing the impacts of recycled urea—formaldehyde )
wastes on the physical-mechanical properties of MDF
Characterization of new composite material based on Date palm waste; Expanded pqustyrene WaStE;
13 (28] date palm leaflets and expanded polystyrene wastes Leaflets-Polystyrene Composite; Mechanical
p p POySty properties; Recycling; Thermal conductivity
. . . . A. Adhesives for wood; Ammonium lignosulfonate;
Preparation and properties of a chitosan-lignin wood . .
14 [29] adhesive C. Infrared spectroscopy; C. Thermal analysis;
Chitosan; D. Mechanical properties of adhesives
Application of surface chemical functionalized
15 [30] cellulose nanocrystals to improve the performance of ~ APTES; CNC; Formaldehyde emission; Mechanical
UF adhesives used in wood based composites —MDF properties; Urea formaldehyde
type
Effect of sodium lignosulfonate on bonding strength
16 (31] and chemical structure of a Chitosan; Lignosulfonate; MDF; Mechanical
lignosulfonate/chitosan-glutaraldehyde property; Sodium lignosulfonate; Water resistance
medium-density fiberboard adhesive
17 (32] Binderless all-cellulose fibreboard from A. Cellulose; B. Mechanical properties; E.

microfibrillated lignocellulosic natural fibres

Compression moulding; Microfibrillation
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No.  Authors Title Authors’ Keywords
Addition of cellulose nanofibers extracted from rice
18 [33] straw to urea formaldehyde resin; effect on the Cellulose nanofibers; Particleboard; Rice straw;
adhesive characteristics and medium density Urea formaldehyde
fiberboard properties
Effect of graphene oxide nanoparticles on the Graphene oxide; Internal bond; MDF; Modulus of
19 [34] physical and mechanical properties of medium elasticity; Modulus of rupture; Thickness swelling;
density fiberboard Urea—formaldehyde resin; Water absorption
Eco-friendly fiberboard panels from recycled fibers Bioadhesives; Cal.cmm lignosulfonate; Fiberboards;
20 [35] . . . Recycled fibers; Wood-based panels;
bonded with calcium lignosulfonate .
Zero-formaldehyde emission
1 [36] Utilization of construction and demolition waste for Board pressing; Urea formaldehyde resin; Wood
particleboard production particles
» [37] Effects of recycled fiber content on the properties of .
medium density fiberboard
Synthesis of graphene oxide (C?O) anc‘i reFluced graphene oxide (GO); medium density fiberboard;
graphene oxide (rGO) and their application as L T
23 [38] 3 . . . nanocomposites; nanofabrication; reduced
nano-fillers to improve the physical and mechanical raphene oxide (rGO)
properties of medium density fiberboard srap
The Combined Effects of Alkali Treatment and Alkali treatment; Ammonium bicarbonate; Fire
24 [39] Ammonium Bicarbonate Addition on Selected resistance; Mechanical properties; Medium density
Properties of MDF Panels fiberboard; Physical properties
Influence of glutaraldehyde on the performance of a adhesives; biopolymers and renewable polymers;
25 [40] lignosulfonate/chitosan-based medium density cellulose and other wood products; spectroscopy;
fiberboard adhesive thermogravimetric analysis (TGA)
Engineering the properties of eco-friendly medium
density fibreboards bonded with lignosulfonate Bio-based adhesives; Eco-friendly MDEF;
26 [41] adhesive; [Dizajniranje svojstava ekoloski Lignosulfonate; Physical and mechanical
prihvatljivih ploca vlaknatica srednje gustoce properties; Wood-based panels
proizvedenih uporabom lignosulfonatnog ljepila]
Supplementation of natural tannins as an alternative
27 [42] to formaldehyde in urea and melamine Formaldehyde emission; Mdf; Mf; Tannin; Uf
formaldehyde resins used in mdf production
Effect of Lignin Modification of Recycled and Fresh fiberboard; formaldehyde emission; kraft lignin;
28 [43] Wood Fibers on Physical, Mechanical, and Thermal mechanical properties; thickness swelling;
Properties of Fiberboard urea-formaldehyde resin
Advancing Sustainable Building Materials: Reducing formaldehyde emission; formaldehyde scavenger;
29 [44] Formaldehyde Emissions in Medium Density Fiber lignin nanoparticles; medium density fiberboard;
Boards with Lignin Nanoparticles urea formaldehyde resin
Eco-friendly fiberboards with low formaldehyde
30 [45] content and enhanced mechanical properties Medium-density fiberboard; Soybean protein
produced with activated soybean protein isolate isolate; Urea; Urea-formaldehyde resin
modified urea-formaldehyde resin
Valorization of Recovered Mine Timber as a cascade utilization; circular bioeconomy;
31 [46] Secondary Feedstock for Medium-Density medium-density fiberboard; mining timber;
Fiberboard Manufacturing recovered wood; waste valorization
Effects of utilizing olive pits and waste
melamine-impregnated paper in particleboard
30 [47] manufacturing on board properties; [Yongalevha MIP waste; Olive pit; Particleboard; Physical
iiretiminde zeytin ¢ekirdegi ve atitk melamin properties
emdirilmis kagit kullaniminin levha 6zellikleri
tizerine etkilerinin belirlenmesi]
33 [48] Wood-like boards obtained from the recycling of boards manufacturing; mechanical properties;

rigid and flexible multilayer food packaging

multilayer packaging; physical properties; recycling
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No.  Authors Title Authors’ Keywords
Manufacturing and utilization of novel sustainable
34 [49] composites using pulled wool fibers waste from damping capacity; flexural strength; pulled wool
leather tanneries: Mechanical, physical, and dynamic fibers; recycling; thermal conductivity
characterization
Mechanical and water-resistant properties of rice
35 [50] straw fiberboard bonded with chemically-modified -
soy protein adhesive
The impact of altering the molar ratio on . . . .
36 [51] formaldehyde content and the physical and quality standards; technologlcal properties;
mechanical properties of MDF panels urea-formaldehyde ratio; Wood-based panels
Effect of medium-density fiberboard sawdust content epoxyv: mechanical properties: medium-densit
37 [52] on the dynamic and mechanical properties of poxys ﬁberbgarg’ vibre; tion Y
epoxy-based composite !
Properties of Un-Torrefied and Torrefied Poplar . o . .
38 [53] Plywood (PW) and Medium-Density Fiberboard medium-density fiberboard; modulgs of rupture;
(MDF) roughness; water absorption
39 [54] How nano-wollastonite can change the fundamental )
properties of a wood fibre and rice straw composites?
40 [55] Reinforcement of fiberboard containing Cellulose nanofiber; Fiberboard; Ligno-cellulose
lingo-cellulose nanofiber made from wood fibers nanofiber; Wet pulverize; Wood-based materials
Statistical Methods in the Analysis of the Effect of carbonisate: hardness: pvrolvsis: recycling:
41 [56] Carbonisate on the Hardness of Epoxy-Resin-Based ) NaraIIess; pyrolysis; recycings
Composites statistical analysis
Application of mineral filler in medium density Dlm'enslonal Sta.lblhty; L}quld permeajblhty;
42 [57] fiberboard (MDF) and its effect on material properties Mechanical properties; Medium density fiberboard
as a function of particle size prop (MDF); Mineral filler; Particle size; Urea
p formaldehyde
43 (58] Mechanical and energy absorption properties of the Energy absorption property; Mechanical property;
composite XX-type lattice sandwich structure Sandwich structure; XX-type
Effects of f.a ctors on direct screw withdrawal Adhesives; Density; Medium density fiberboard;
44 [59] resistance in medium density fiberboard and .
particleboard Particleboard; Screw; Water treatment
InVESt.l gatlon. of the fire, thermal, a.nd .mecharucal Fiber wastes; Fire retardant; Thermal properties;
45 [60] properties of zinc borate and synergic fire retardants Zinc borate
on composites produced with PP-MDF wastes
Properties of MDF manufactured with mixtures of
wood from parica plantations and wood waste from . P .
native Amazonian species; [Propriedades de painéis Indu.strlal' WOO(.i processing; S.C h1.zolob1um
46 [61] MDF fabricados com misturas de madeira de amazonicum; tropical wood species; wood-based
plantagdes de parica e residuos de madeira de panels
espécies nativas da Amazonia]
Effect of accelerated aging treatment on a surface Accelerated aging treatment; Dynamic modulus of
47 [62] property and dynamic mechanical properties of elasticity; Medium density fiberboard;
commercial wood-based panels Particleboard; Surface roughness
Influence of Mercerization on the Physical and Castor oil; Leopoldinia piassaba fibers;
48 [63] Mechanical Properties of Polymeric Composites Mercerization; Polymeric composites; Screw
Reinforced with Amazonian Fiber withdraw strength
49 [64] Properties of medium-density fibreboards bonded Crosslinker; Dextrin adhesive; Glyoxal; Mechanical
with dextrin-based wood adhesive properties; Pmdi; Thickness swelling
co-occurrence network analysis; Journal of the
.. . . . Korean Wood Science and Technology; Journal of
50 [65] Text Mining of Wood Science Research Published in Wood Science; research information; term

Korean and Japanese Journals

frequency-inverse document frequency (TF-IDF);
text mining; word frequency analysis

https://doi.org/10.3390/f17050552


https://doi.org/10.3390/f17050552

Forests 2026, 17, 552

18 of 33

Table A1l. Cont.

No.  Authors Title Authors’ Keywords
Mechaglcal and Physmal screw withdrawal Coir; Mechanical properties; natural fibers;
51 [66] properties behavior of agglomerated panels ciibave: screw withdrawal
reinforced with coir and pejibaye fibers pejibaye;
50 [67] Formaldehyde emission from PVC-wood composites )
containing MDF sanding dust
. . . S Bending beam properties; Modulus of elasticity;
53 [68] B'endmg properties qf YVOO(.i ! 101st'made with Pinus Modulus of rupture; Structural adhesive; Wood
(pinus sp.) and curupixa (Micropholis venulosa) flanges .
engineered products
54 [69] Development of wood composites from recycled Bioadhesives; Magnesium lignosulfonate; Waste
fibres bonded with magnesium lignosulfonate fibres; Wood composites
Thermal Analysis and Cone Calorimeter Study of Cone calorimetry; Density profile; Engineered
55 [70] Engineered Wood with an Emphasis on Fire wood; Kinetic parameters; Thermogravimetric
Modelling analysis
New 1n§1ght into the use of latent catallysts for the 13C NMR; Ammonium salt; Catalyst; DSC;
synthesis of urea formaldehyde adhesives and the . . . o
56 [71] . . : o Mechanical properties; Synthesis and processing;
mechanical properties of medium density fiberboards
. Urea-formaldehyde
bonded with them
Effect of Pumice Powder on Mechanical, Thermal, o . . . _
57 [72] and Water Absorption Properties of Fiberboard Composites; Epoxy; MDF’ Mechanical properties;
: Pumice powder
Composites
Computational Design of Laser-Cut Bending-Active  Active bending; Computational fabrication; Inverse
58 [73] . . .
Structures design; Laser-cutting; Metamaterial
D.egradatlon of mec.hum density fibreboard and Medium density fibreboard; Melamine urea
59 [74] particleboard mechanical performance after exposed .
. . .. formaldehyde; Particleboard; Urea formaldehyde
to different environmental condition
Thermal behavior of insulation fiberboards made
60 (75] from MDF and paper wastes; [Toplinska svojstva Insulation fiberboards; MDF wastes; Recycling;
izolacijskih vlaknatica izradenih od otpadnog MDF-a Thermal stability; Waste paper
i papira]
Sustainable WPC Production: A Novel Method Using compression molding; lightweight panels;
61 [76] Recycled High-Density Polyethylene and Wood manufacture; recycled plastic; wood plastic
Veneer composite; wood veneer
The Stuc.ly of Mechamcahl Propgrtles Of. Sandwich chopped corn cobs; Hybrid resin; mechanical
62 [77] Composites with a Hybrid Resin Matrix Based on properties; natural fabrics; sandwich composite
Dammar, a Core of Chopped Corn Cobs and Natural ’ materie,lls
Fabric Faces. Applications in the Furniture Industry
Mech.amcal a.nd thermal b.EhaVIOI of hybrld Basalt; Coir; DSC; Flammability; Medium density
63 [78] composite medium density fiberboard reinforced .
. fiberboard; TGA
with phenol formaldehyde
The Effect of Foamed Urea-Formaldehyde Adhesive
on Physical and Mechanical Properties of Medium foamed urea-formaldehyde adhesive; foaming
64 [79] Density Fiberboards (MDF); [Utjecaj upjenjenog agent; medium-density fiberboard; physical and
urea-formaldehidnog ljepila na fizicka i mehanicka mechanical properties
svojstva srednje guste ploce vlaknatice (MDF)]
continuous hot pressing; cyber granular;
Automated Shape Correction for Wood Composites event-triggered control; forests resources; plate
65 [80] . . . L . .
in Continuous Pressing shape deviation correction; wood-based fiber
composites
Manufacturing and characterization of innovative Engineered wood panels; Lightweight; Polystyrene
66 [81] lightweight wooden furniture from polystyrene core core; Smart furniture; Wood-based sandwich
wood sandwich panels structures
Effect of Calcite Addition on Technical Properties and P, . S
67 [82] Reduction of Formaldehyde Emissions of Medium Calcite filler; Fibreboard; Formaldehyde emission;

Density Fiberboard

MDEF; Technical properties
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No Authors Title Authors’ Keywords
68 83] Investigating water transport in MDF and OSB using )
a gantry-based X-ray CT scanning system
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