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Properties of heat-treated ash wood

Abstract. Ash wood is characterised by high mechanical and technological properties and has a
beautiful texture, which leads to a high demand for furniture and joinery products made from it.
However, the widespread and rapid spread of the fungal disease Hymenoscyphus fraxineus (chalar
necrosis) and the invasive beetle Agrilus planipennis caused massive dieback of ash trees. All of
this led to the transformation of healthy wood during one year into low-quality “deadwood” and
limited its use in industry. The objective of the research was to investigate specific properties
of ash deadwood subjected to sterilisation through high-temperature treatment using various
thermal regimes. To renew its use, it is proposed to use sterilisation without the addition of
chemicals by thermal modification at temperatures of 185 °C (schedule 1) and 195 °C (schedule 2),
which does not impair the environmental properties of wood. The physical, mechanical, and
technological properties of heat-treated ‘deadwood’ ash and healthy wood dried at a temperature
of t < 70 °C were studied. It has been determined that the equilibrium moisture content of heat-
treated ‘deadwood’ ash wood decreased by 3.5-4.0% compared to healthy wood; the density at
actual moisture and in a completely dry state decreased by 8-12% and by 4-9%, shrinkage in
the transverse direction by 53-67%; the bending strength decreased by only 6% in the case of
schedule 1 and by 20% in the case of schedule 2. The static hardness in both the tangential and
radial directions had an unexpected trend - an increase of 9-12% when using schedule 1 and
a decrease of 1.7-13% when treated by schedule 2. The weight loss of samples of heat-treated
‘deadwood’ ash wood was 60-90% less than the weight loss of healthy wood. The accuracy factor
of all experimental studies did not exceed 5%. The results obtained make it possible to effectively
choose the use of heat-treated ‘deadwood’ ash wood under schedule 1 in joinery and furniture
products, and treated under schedule 2 in furniture products such as tabletops, as there is a
decrease in the relevant mechanical properties. The use of both treatment modes allows the use
of low-cost ash wood in products that are used outdoors

Keywords: ‘deadwood’; heat treatment; physical properties; strength; hardness; biostability

Introduction

The current environmental crisis, including
climate change, has a significant impact on
forests. Massive dieback of trees, in particu-
lar, of the ash (Fraxinus excelsior), caused by
the fungal disease Hymenoscyphus fraxineus
(chalar necrosis) and the invasive emerald
ash borer (Agrilus planipennis), was recorded
in a number of European countries as ear-
ly as 2002. In Ukraine, since 2019, ash trees
have been affected by halar necrosis and em-
erald ash borer, which makes the trees sus-
ceptible to infestation by the ash tree beetle
Hylesinus spp. It is believed that the fungus
Hymenoscyphus fraxineus may have entered

Western Ukraine from Poland as early as 1994
(Davydenko et al., 2022).

M. Pugovytsia (2020) established that a
characteristic appearance of chalara necrosis
is the death of individual branches and further
drying out of the tree. The first sign of an ash
tree infection with this fungus is the appearance
of white spots on the leaves or ‘deadwood tops’.
Despite extensive research, no effective way to
combat the fungus has yet been found. Moreo-
ver, according to scientists, there are currently
about 2 million km? of infected trees in Europe.
The other threat is the emerald ash borer, for
which ash has become an ideal breeding ground.
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The larvae of the beetle penetrate the tree trunk
and feed on its sap, and the speed of spread of
this pest is impressive — 41 km per year. These
pests are leading to large-scale dying of forests
in Europe, increasing the amount of so-called
‘dead wood’. In addition, such wood is often in-
fected with wood-staining fungi, which creates
difficulties for its use in industry.

Studies of ash tree mortality across vari-
ous geographical locations, including England,
Scandinavia, and the Baltic States, have provid-
ed valuable insights into the long-term effects
of Chalara dieback (Hymenoscyphus fraxineus)
on European ash (Fraxinus excelsior). Research
has shown that the disease leads to high mor-
tality rates, with regional variations influenced
by climate, forest management practices, and
the genetic resilience of local ash populations.
For instance, long-term monitoring in Latvia
recorded a maximum mortality rate of 69.4%
in 2017, reflecting the devastating impact of
the pathogen on ash populations in the Bal-
tic region (Davies, 2017). Similarly, studies in
Denmark have shown even more severe conse-
quences, with up to 90% of ash trees being lost
due to the disease (Coker et al., 2022). These
findings align with broader European trends,
where mortality rates continue to rise as the
pathogen spreads and trees experience pro-
gressive decline. While some individual trees
have demonstrated tolerance or partial resist-
ance, large-scale losses threaten the ecological
and economic value of ash woodlands. T. Cok-
er et al. (2018) highlighted the need for con-
servation efforts and breeding programmes to
enhance resistance within ash populations, as
well as adaptive forest management strategies
to mitigate the ongoing decline.

As the share of affected ash wood increas-
es every year, the question is raised as to the
need for its efficient and rational use in indus-
try. One of the most promising approaches to
improving the quality of ash ‘dead wood’ is its

sterilisation. The European standards UNE EN
113-1:2021 (2021) and UNE EN
113-2:2021 (2021) recommend the use of such
methods of sterilisation of damaged wood as
steam treatment, gamma irradiation and ul-
tra-high frequency current. The use of gamma
irradiation and microwave insecticide has a
positive effect, but the equipment for their im-
plementation is quite expensive. In addition,
the latter method is used mainly for disinfec-
tion of finished products during restoration
(Appiah-Kubi et al., 2021; Brischke et al., 2022).
The most common and environmentally friend-
ly treatment is wood heating.

The Ministry of Agrarian Policy and Food
of Ukraine regulates phytosanitary measures
for wooden packaging material, which involve
heating wood to a temperature of 56 °C for at
least 30 minutes (Pyvovarov, 2024). Similar
recommendations were given in the work by
D. Jones et al. 2019). For complete sterilisation
of wood, higher temperatures are used — over
110°C (Candelier & Dibdiakova, 2020), which
leads to its thermal modification.

H. Pleschberger et al. (2014) researched
that thermal modification of wood occurs when
the material is heated in the temperature range
of 120-240°C. This causes the wood to become
a richer, darker colour, which creates the effect
of expensive woods such as walnut or mahog-
any. This change can effectively hide the ef-
fects of fungal infestation, which is common
in ‘dry wood’, giving the material a uniform
appearance and masking possible stains or dis-
coloured areas. In addition to masking defects,
the heat treatment process increases the aes-
thetic appeal of wood, as the new colour makes
it visually richer, which is especially appreci-
ated in furniture production, decorative pan-
els, flooring and other interior elements. Most
thermal modification processes, even at mod-
erate temperatures, reduce the hygroscopic-
ity of wood, i.e. its ability to absorb moisture
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from the air. As a result of the loss of hygro-
scopic hemicellulose polymers during thermal
modification, the equilibrium moisture content
decreases, and swelling and shrinkage are re-
duced accordingly. According to B. Marcon et
al. (2022), this leads to improved dimensional
stability and resistance to biodegradation. On
average, the equilibrium moisture content is
reduced to about half the value of untreated
wood. The hygroscopicity of thermally modified
wood can vary significantly depending on the
process parameters.

G. Mili¢ et al. (2023) noted that the process
of thermal modification of wood leads to a de-
crease in its density and mass, and the higher
the modification temperature, the greater the
decrease in these properties. Moreover, a great-
er decrease in wood density and its mass was
observed for samples with a higher density and
at a higher processing temperature. Accord-
ing to G. Mili¢ et al. (2023), thermal modifica-
tion affects the anatomical structure of wood,
the chemical composition and structure of the
wood cell wall change at the molecular level.
Chemical reactions can be activated inside the
cell walls at high temperatures: hydrolysis of
acetyl groups in xylans produces acetic acid;
hemicelluloses depolymerise into oligomeric
and monomeric links without increasing crys-
tallinity and further dehydrate to aldehydes in
acidic conditions, which leads to less hydroxyl
groups and lower hygroscopicity; lignin, as the
most inactive component, can be broken down
to form phenolic groups. S. Amirou et al. (2019)
noted that thermally modified wood gets a
more porous structure with an increase in the
number and size of pores.

According to J.F. Herrera-Builes et
al. (2021), compared to untreated wood, ther-
mally modified wood becomes more fragile,
showing lower strength in bending, com-
pression and tension, which limits its use

in engineering structures This was ex-
plained by a decrease in weight, degradation
of hemicellulose. However, the study of the
effect of different temperatures on the me-
chanical properties of pine (Pinus oocarpa)
by H. Pleschberger et al. (2014) detected an
increase in mechanical properties and, ac-
cording to the authors, it is associated with
cross-linking of the lignin network and cellu-
lose rearrangement and crystallisation, which
strengthen the middle layer. This led to the
idea of using thermally modified pine (Pinus
oocarpa) wood in engineering products.

Despite some contradictions in the re-
sults of the study of the mechanical proper-
ties of thermally modified wood by J.F. Her-
rera-Builes et al. (2021), the use of elevated
processing temperatures for sterilisation of
dry wood affected by pests is relevant, as the
absence of sugars (hemicelluloses) and a sig-
nificant amount of moisture necessary for the
survival of fungi increase its biostability. In ad-
dition, the heat treatment process does not add
any chemicals to the wood and is an environ-
mentally friendly alternative to metal-based
preservatives used to protect wood.

The rapid growth in the production of ther-
mally modified wood due to improved biolog-
ical stability furniture, dimensional stability,
and thermal conductivity has led to its use for
building facing, decking, joinery, and products
used indoors, such as floors, panels, furniture
(Scheiding et al., 2022).

The aim of the study was to determine
some properties of ash ‘dead wood’ sterilised by
treatment under high temperatures in different
schedules. To achieve this aim, the following
tasks were set:

% to determine the values of actual mois-
ture content, equilibrium moisture content,
density and shrinkage of heat-treated ash ‘dead
wood’ by different schedules;
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% to determine the values of the static
bending strength, hardness and stability in
soil of heat-treated ash ‘dead wood’ by differ-
ent schedules.

The scientific novelty is to determine the
possibilities of using heat-treated ash ‘dead
wood’ in furniture and joinery products.

Materials and Methods

For the study, samples of ash wood the first
year’s decay, ‘dead wood’ heat-treated at
185°C - schedule 1 and 195°C - schedule 2 for
40 hours, as well as samples of unaffected ash
wood dried at a temperature of t < 70°C were
used as control samples (C). All samples (total
310 samples) had a clear orientation of the an-
nual layers (tangential or radial) in cross-sec-
tion. The method of DSTU 4922:2008 (2009)
was used to determine the actual moisture con-
tent of the samples. The actual moisture con-
tent, W, %, was calculated by the formula:

W = T10100%, 1)

where m, — mass of the sample before drying,
g; m, — mass of the absolutely dry test sample,
g. To determine the equilibrium moisture con-
tent of ash wood, the method P. Mitchell (2018)
was used, according to which the samples were
dried to absolutely dry moisture (W =0%) and
then kept indoors for 50 days. The samples were
weighed periodically. The test was considered
complete when the samples stopped changing
weight. The moisture content, Wp, %, was cal-
culated using the formula:

mg—mg

Vl/p = m—o 100%, (2)

where m, — mass of the sample after aging for

50 days, g; m, — mass of the absolutely dry
test sample, g. The density of the samples at

actual moisture content, p , g/sm> was deter-
mined and calculated according to DSTU EN
408:2007 (2009):

mw

Pw =7, 3)

w

where m - sample mass at actual moisture
content, g; V- sample volume at actual
moisture content, sm?. To determine the den-
sity of absolutely dry samples, p,, g/sm?, was
used the formula:

_ Mo

po =12, @)

where V, - sample volume in an absolutely
dry state, sm® The shrinkage of the samples
was determined according to the method of
ISO 4469:1981 (1982). The following formulas
were used to calculate the amount of shrinkage in
the tangential, 5, %, and radial, 8, %, directions:

Aty — At
ﬁt = v;t 0’ (S)
w
Aty —at
p, =, ©)
tw
where a,, a ,— dimensions of samples at actual

moisture content in the tangential and radial
directions, mm, a,, a,,, — dimensions of sam-
ples at absolutely dry moisture content in the
tangential and radial directions, mm. To deter-
mine the static bending strength, we used the
method described in ISO 13061-3:2014 (2014).

The strength was calculated using the formula:

3Pyl
Ow = ppz

7

where o - tensile strength of the sample at actu-
al moisture content, MPa; P, - maximum load,
N; [ - distance between the centres of the sup-
ports, mm; b, h — sample height and width, mm.
The bending strength at three-point loading was
determined using a universal testing machine
P5 (LTD “ASMA-PRYLAD”, Ukraine) (Fig. 1).
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Figure 1. Visualisation of tests of samples to determine the static bending strength

Source: compiled by the authors

The static hardness was determined by
the method of the recovered impression of
a depressed spherical indenter according to
ISO 13061-12:2017 (2017). The calculation of the
hardness of the samples, H , N/mm? at actual
moisture content was determined by the formula:

H, = @®)

P
™ p_ p2_g2)’
D (p-D?-a?)

where P - applied load, kPa; D - ball diam-
eter, mm; d — print diameter, mm. The stag-
es of determining the static hardness of ash
wood samples in the tangential and radial
directions by the method of the depressed
spherical indenter are shown in Figure 2. The
results of indentation on different samples
are shown in Figure 3.

Figure 2. Visualisation of static hardness tests of ash wood samples

Source: compiled by the authors

Figure 3. Imprints of the indenter on ash wood samples
Note: a — control samples C; b — samples treated by schedule 1, ¢ — samples treated by schedule 2
Source: compiled by the authors
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The determination of wood stability in soil
conditions was determined by the loss of their
mass after placing control samples and ther-
mally modified samples of ash ‘dead wood’ in a
special container for 60 days (Sirko et al., 2024).
The mass loss of the samples, Am, %, was calcu-
lated by the formula:

Am =202 100,
m,

» ©)

- mass of the sample in an ab-
solutely dry state before placing it in a

where m,

container with soil, g; m, — mass of the sam-
ple in an absolutely dry state after placing it
in a container with soil, g. To determine the
stability of wood in soil conditions, ash wood
samples dried to an absolutely dry state
(Fig. 4a) were stored in soil (Fig. 4b). The soil
moisture content was maintained at 60-70%
by periodic moistening.

The number and dimensions of the test
specimens for one series of tests, due to the
methods used, are given in Table 1.

Figure 4. Placement of samples for decay resistance testing
Note: a — drying ash wood samples to an absolutely dry state in a thermostat at a temperature of 103+ °C; b -
holding ash wood samples in a container with soil
Source: compiled by the authors

Table 1. General characteristics of test areas

The property under study Sample dimensions, mm Quantity, pcs.
Actual moisture content 20x20x 30 (length) 25
Equilibrium moisture content 20x20x 30 (length) 25
Denaiyof hesamples o ctual and 202030 engt) 1
Shrinkage in the transverse direction 20x20x 30 (length) 16
Static bending strength 20x 20 300 (length) 35
Static hardness 20x20x 150 (length) 23
Stability of wood in soil conditions 20x20x5 (length) 15

Note: dimensions and number of test specimens
Source: developed by the authors

Accordingly, three times as many samples
were used for the study, taking into account
the treatment schedule of ‘deadwood’ and un-
affected wood. To determine the actual and
equilibrium moisture content, the samples

were weighed (Fig. 5a), then placed in a labora-
tory drying oven SNOL67|150 LTD “TermoLab”,
Ukraine (Fig. 5b) and dried at 103+2°C to a con-
stant weight. The actual moisture content of
the samples was calculated using formula (1).
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£ |

Az s o

a

b

Figure 5. Example of weighing (a) and drying of test samples (b)

Source: compiled by the authors

Results and Discussion

The actual moisture content of the samples
was calculated using formula (1). The results
of determining the actual moisture content
of the samples are shown in Figure 2, which
shows that the heat-treated wood had almost
3-4 times less moisture. Similar results were
obtained C. Hill et al. (2021) when determin-
ing the moisture content of different species

14 12.4
-HEO\"
§2g
o
gggl 761
e d g :
2209
&=
oL 6
Egg
g °
O T
<%8 2

0

Control

of wood, indicating the removal of not only ad-
sorption moisture, but also chemically bound
and decomposition of anatomical elements.
After storing the absolutely dry samples in a
room with the following climatic parameters:
temperature t=22°C, relative humidity ¢ =65%,
their equilibrium moisture content was calcu-
lated using formula (2). The calculation results
are shown in Figure 6.

W, % m EMC,%
465 421 360
I 2.84
Schedule 1 Schedule 2

Figure 6. Results of determining the actual and equilibrium moisture content of ash samples

Source: compiled by the authors

There is a significant decrease in the equilib-
rium moisture content of heat-treated wood by
almost 50%, which is consistent with the results
of numerous studies conducted on different spe-
cies of wood (Candelier & Dibdiakova, 2020; Hill et
al., 2021). This is due to a change in chemical

properties when wood is exposed to high tem-
peratures, which leads to a decrease in the hy-
groscopicity of wood. The results of determining
the density of ash samples at actual moisture con-
tent and in an absolutely dry state are shown in
accordance with formulas (3) and (4) in Figure 7.
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Density of the samples, kg/m3

840
820
800
780
760
740
720
700
680
660
640

830
781
770
751
727
I 713

Control Schedule 1
= Density of samples at actual moisture content, kg/m3

" Density of samples in absolutely dry condition, kg/m3

Schedule 2

Figure 7. Density values of ash wood samples at actual moisture content

and in an absolutely dry state

Source: compiled by the authors

The results obtained are consistent with
those of previous researchers G. Mili¢ et
al. (2023), which were carried out on other wood
species, but have a similar tendency to decrease
in density when high processing tempera-
tures are used, as this leads to changes in the

4.0

Nowow
o o o»

2.0

-
o o,

Shrinkage of samples, %

o o
o w

Control

m Tangental shrinkage,%

3.40
2.08
I 1.77

morphological, chemical and physical properties
of the wood cell wall. The amount of shrinkage
of the samples in the tangential and radial direc-
tions was calculated using formulas (5-6), and the
visualisation of the property changes depend-
ing on the heat treatment is shown in Figure 8.

0.87

Schedule 1
w Radial shrinkage,%

118
l 0.61

Schedule 2

Figure 8. The amount of shrinkage of ash samples in the tangential and radial directions

Source: compiled by the authors

According to S.. Zhang et al. (2021) the
amount of wood shrinkage directly depends on
its density, decreasing with decreasing density.
The same tendency is observed in the case of

heat treatment of wood (Xu et al., 2019; Nhaci-
la et al., 2020). The average values of the tensile
strength of the tested samples calculated by (7)
are shown in Figure 9.
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180 162
160

- A
N b
o o

N A O O O
o O O o o o

Samples tensile
strength, Mpa

Control

153
129

Schedule 1 Schedule 2

Figure 9. Tensile strength values of ash wood samples

Source: compiled by the authors

In the case of heat treatment under
schedule 1, a minor decrease in strength
was observed - only 6%. The insignificant
decrease in strength was probably due to
the connection of lignin fibres and cellulose
crystallisation under the influence of elevat-
ed temperature. Similar results were obtained

~
o

55.82

[e)]
o

49.73

N W b O
o O o o

Static hardness, N/mm?2

—_
o o

Control

in C. Hill et al. (2021) when determining the
mechanical properties of heat-treated Pinus
oocarpa wood at a processing temperature of
170°C. The authors believe that such wood
can be used for construction purposes. The
results of calculation of static hardness are
shown in Figure 10.

63.38

54.88

49.89 4876

Schedule Schedule 2

m 1tang. mrad.

Figure 10. Hardness values of ash wood samples

Source: compiled by the authors

The hardening of microfibres due to cel-
lulose crystallisation at high temperatures, as
well as an increase in the relative proportion of
lignin (Hill et al., 2021) during the processing of
ash wood, almost did not reduce its hardness,
which also adds weight to the above statement
about the possibility of using thermally modified

wood in some structural products. Information
on a similar situation with the hardness of wood,
even when treated at a temperature of 200°C, is
given in the works by W. Moliniski et al. (2016)
and G. Mili¢ et al. (2023). The results of calculat-
ing the mass loss of ash wood samples according
to (9) are shown in Figure 11.
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11.59

_ A

O N b OO O N b

Los of sample nmass, %

Control

4.56

1.00

Schedule 1 Schedule 2

Figure 11. Average mass loss values of ash samples

Source: compiled by the authors

The positive effect of thermal modification
of ash wood on biostability is visible, which is
characterised by a significantly lower mass loss
(2.5 times - 11.5 times, depending on the treat-
ment temperature) compared to untreated ash
‘dead wood’. A small mass loss (< 2%) of samples
of fungus-infested plywood made of birch and
beech wood after heat treatment at 215°C was
observed in the work by J.B. Paes et al. (2021).

This is consistent with the results of current
studies. Based on the results of the tests, the
following statistical characteristics were deter-
mined: standard deviation (% S), coefficient of
variation (V, %), accuracy (P, %) for control sam-
ples (C) and samples treated at a temperature of
t=185°C (1) and t=195°C (2). The average val-
ues of the obtained characteristics for different
types of tests are given in Table 2.

Table 2. Average values of statistical characteristics

£s | v, % P, %
Type of test Schedules
C 1 2 C 1 2 C 1 2
Equilibrium moisture content, % 0.1 421 | 0.12 | 1.32 | 13.6 | 3.23 | 0.33 34 0.1
Actual moisture content, % 0.28 0.3 0.43 | 2.27 | 6.38 15.1 0.57 1.6 3.8
Density of the samples atactual | ¢ | 9¢9 | 131 | 033 | 34 | 39 | 0.08 | 0.85 | 0.97
moisture content, kg/m
Density of the samples at absolutely
dry moisture content, kg/m 3.3 28.1 23.2 | 0.42 3.75 3.25 0.1 0.94 | 0.81
Shrinkage in the transverse
direction, % 0.06 | 0.05 | 0.04 | 2.36 | 3.55 | 4.66 | 0.59 | 0.89 1.16
Static bending strength MPa 14.6 | 39.9 | 28.1 9.0 16.0 | 21.8 | 1.52 | 4.34 | 3.69
Static hardness, N/mm? 8.5 7.9 11.0 | 159 | 13.1 | 22.6 3.3 2.7 4.7
Stability of wood in soil 20 | 07 | 01 | 172 | 153 | 69 | 43 | 38 | 18
conditions- mass loss, %

Source: compiled by the authors

The obtained data on the physical and me-
chanical properties of thermally modified ash
‘deadwood’ are quite reliable (the accuracy rate
does not exceed 5%) and allow us to confirm

that the applied sterilisation allows its use in
various products both indoors and outdoors.
Depending on the treatment regime and the
experience of using heat-treated wood of other
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species (Pinchevska et al., 2019; 2022) facture
of furniture and joinery. This will help preserve
the environment and help to implement new
design solutions in joinery and furniture made
of heat treatment ash ‘deadwood’, which has an
attractive texture and good physical and me-
chanical properties.

Significant deterioration of ash due to the
influence of pests makes it impossible to use
its valuable and aesthetically pleasing wood
for the manufacture of furniture and other
products. Sterilisation of the affected wood
by thermal modification is proposed, which is
safe for the environment and gives new prop-
erties to the “deadwood” ash. High-tempera-
ture treatment changes the chemical structure
of wood, in particular, affects the cell walls,
which causes a decrease in its density, mois-
ture content and hygroscopicity, and increas-
es its form stability due to reduced shrinkage.
Studies have shown that these changes were
most pronounced at 195°C (schedule 2). How-
ever, due to the reduced strength of wood at
high temperatures, schedule 1 is a higher
priority, since its effect on strength is almost
imperceptible. In addition, an increase in the
hardness in the radial direction was observed
in this mode, which is probably due to the
crystallisation of cellulose. This confirms the
possibility of using ash wood processed under
schedule 1 for structural elements of furniture,
in particular for the manufacture of chairs. The
high bio stability of the modified wood also al-
lows it to be used for the production of gar-
den furniture. The obtained research results
are consistent with the data of other scientists
who have studied the properties of thermally
modified wood of various species.

Conclusions

The results of the studies on the possibility of
using “deadwood” ash wood affected by pests
have shown that when it is sterilised by thermal

modification, it acquires properties that allow
it to be used in the manufacture of furniture
and joinery. Experimental studies of moisture
content, density and equilibrium moisture con-
tent were carried out in accordance with the
methodology of national standards; the meth-
odology of international standards was used to
determine static bending strength and static
hardness. A total of 310 samples of healthy and
“deadwood” thermally modified ash were test-
ed. It was found that the density of thermally
modified “dead wood” decreased by 10% com-
pared to healthy wood, which facilitates the
production of solid wood products (furniture,
panels, etc.). The studies of drying and equi-
librium moisture content of thermally modi-
fied healthy and “deadwood” wood showed a
significant, almost twofold decrease in these
indicators for “deadwood” wood, which allows
it to be used in the manufacture of joinery (win-
dows, doors, etc.). The loss of bending strength
by 9-33 MPa and virtually unchanged hardness
in the radial and tangential directions makes it
possible to use such wood in some structural
elements of furniture. Studies of the biologi-
cal stability of thermally modified healthy and
“deadwood” ash wood have shown that weight
loss decreased by 2.5-11 times depending on
the treatment regime, which facilitates the use
of products outdoors. The results of the studies
with an accuracy rate of less than 5% showed
that the use of “deadwood” ash affected by
pests in the case of its sterilisation under high
temperature is possible for use in industry

In the future, it is planned to investi-
gate the effect of UV radiation on the colour
change of thermally modified ash wood and
to identify rational finishing materials and
adhesives that will improve the properties of
products used outdoors.
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AHoTaujig. [lepeBrHa SiceHa XapaKTePU3YETbCS BUCOKMMM MeXaHiYHMMU Ta TEXHOJIOTiYHUMU
BJIACTUBOCTSIMM, MA€ KPACUBY TEKCTYPY, 110 3yMOBJIIOE€ BMCOKMI ITOMUT HA Me6JeBi Ta CTOMSIpHI
BUpo6M 3 Hei. [IpoTe MMpOoKe Ta CTPiMKe PO3MOBCIOAKEHHS YPasKeHHS TPUOKOBUM 3aXBOPIOBAHHSIM
Hymenoscyphus fraxineus (xanapoBuit HeKp0o3) Ta iHBa3iiHMM KyKOM — CMapargoBOI0 By3bKOTI/IO0
3naTko (Agrilus planipennis) BUKJIMKAJIO MacoBe YCHUXAHHSI sICeHiB. Bce 1ie mpu3Beno 10
TepeTBOPEeHHs MPOTITOM POKY 3,0POBOI JepeBMHM Y HU3bKOTOBAPHY «CYXOCTiiHY» i 00Meskuio
il BUKOpPUCTAHHSI Y MPOMMCIOBOCTi. MeTOI0 po60oTu 6yia0 HOCHiguTH crelnyudiuyHi BAaCTUBOCTI
CYXOCTOIO sICeHa 3BMYAITHOTO, MigAAHOTO CTepuIi3alii IUISIXOM BUMCOKOTEMITepaTypHOi 06pO6KY
3 BUKOPUCTAHHSIM Pi3HUX TEIJIOBUX PEXMMIB. [I7151 TOHOBIEHHSI BUKOPUCTAHHS 3aIIPOIIOHOBAHO
BUKOPMCTAHHSI CTepuiisaliio 06e3 [JomaBaHHS XiMiUYHMX PEUYOBMH IUISXOM TEepPMiuyHOTO
monudikyBanHs 3a Temmepatyp 185 °C (peskum 1) i 195 °C (peskum 2), mio He TMOTipUIye
eKOJIOTIYHMX BJIACTUBOCTEN AepeBUHU. [IpoBemeHi mocmimkeHHS (i3MYHMX, MeXaHiUHUX Ta
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TEXHOJIOTIUHMX BJACTUBOCTEI TEPMiUHO 06pO6IeHOT «CyXOCTilTHOI» TepeBUHY sICeHa Ta 3M,0POBO1
IlepeBMHM BUCYIIeHOi 3a Temmepatypu t <70 °C. BusHaueHo, 1110 piBHOBasKHA BOJIOTiCTh TEPMiUHO
06p0o6IIeHOT «CYXOCTiIHOT» mepeBMHM siceHa 3MeHIInIach Ha 3,5-4,0 % MOPiBHSIHO i3 3M0POBOIO
J€PEBUHOIO; IITbHICTH 32 (GAKTUUHOI BOJIOTOCTi Ta Y B aGCOTIOTHO CYXOMY CTaHi 3MEHIIMIAaCh Ha
8-12 % Tta Ha 4-9 %, ycuxaHHS Y MOMepeYHOMY HaIpSIMKy Ha 53-67 %; Meska Mil[HOCTi Ha 3TMH
3MeHIIWIach inilie Ha 6 % Yy pa3i BUKopUCcTaHHS pexxumy 1 ta Ha 20 % npu BUKOPUCTAHHI peXXxumy
2. CraTuyHa TBEPHiCTh SIK y TAaHTEeHI[iaJIbHOMY, TaK i paZjia/lbHOMY HalpsMKax Majaa HeouiKyBaHy
TEeHJIeHIIiI0 - 36iNbieHHs Ha 9-12 % Tpu 3acTocyBaHHI peskumy 1 i 3MeHmeHHs Ha — 1,7-13 %
npu o6poob1Ii 3a pesxkumoMm 2. BTpaTa Macu 3paskiB TepMOOOGPOOIEHOT «CyXOCTiitHOI» mepeBUHU
sice”a 6yna Ha 60-90 % MmeHIle 3a BTpaTy Macu 340poBoi fepeBuHu. KoedilieHT TOUHOCTI ycix
MpOBeleHNX eKCIepUMeHTaAbHMUX NOCTiIKeHb He TMepeBMINyBaB 5 %. OTpuMaHi pe3yabTaTu
JIAlOTh MOXIMBICTh e(eKTMBHO BMOMpPATM 3aCTOCYBAHHSI TepPMOOOGPOOIEHOI «CyXOCTiitHOI»
JIepPEBMHM SICE€HA 3a PEeXXMMOM 1 y CTONSIpHUX i MebaeBuX Bupobax, a 06po6IeHO] 3a PEKMMOM
2 —y Me61eBUX BUPO6HAX, TAKUX K CTITbHUIIi, OCKIJIbKY CITOCTEPIira€ThCs MOTipIIeHHS BiIMOBiIHUX
MexXaHiUHMX BJIACTUBOCTEl. BUKopucTaHHsS 060X peXXMMiB 06pO6KY TO3BOJISIE BUKOPUCTOBYBATYU
HM3bKOTOBApHY J€PEBUHY siCeHa Y BUP06aX, M0 eKCIUTyaTyIOThCs TPOCTO Heba

Ki11040Bi c1oBa: «CyXocCTiiiHa» [epeBuHa; TepMiuHe 06po6ieHHSsT; Gi3MyHi BJIaCTUBOCTI; MilIHICTb;
TBepLiCTb; 6i0CTiNKiCTh
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