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RESEARCH ON PHYSICAL AND MECHANICAL CHARACTERISTICS OF
FRONT BLOCKBOARDS MADE FROM POST-CONSUMER WOOD

The expediency of using post-consumer wood ( PCW) for material production is substantiated.
It is proposed to process PCW into blockboards (BB). Proposed are new designs of PCW-made block-
boards which are suitable for manufacturing furniture fronts. It was experimentally confirmed that the
physical and mechanical properties of front PCW-made blockboards meet the requirements of stand-
ards. Obtained are patterns of influence of the width of the core strips of the blockboard and the thick-
ness of the facing wood fiberboard (WFB) on dimensional stability, strength at static bending across
the strips and strength in shearing along the glue line of front PCW-made blockboards in the dry state.
Adequate regression models are obtained that can be used to describe a study object. Practical recom-
mendations are offered for the production and use of front PCW-made blockboards for furniture pro-
duction.

Keywords: wood, post-consumer wood (PCW), blockboards (BB), wood fiberboard (WFB), re-
cycling, front surfaces, BB designs, technologies, shape stability, strength.

Relevance of the research. At the beginning of the third millennium, the human-
ity of the planet started seriously thinking about the environmental problems. These
challenges also apply to forest resources, woodworking and furniture industries, sec-
ondary wood raw material reserves, postproduction wastes, primary production wood
residues, solid household waste and so on.

An additional, unused reserve of wood raw materials in Ukraine is post-consumer
wood (PCW) [1-19], the annual potential volume of which is about 2 million tons. In
most European countries, the problems of PCW utilization have been partially solved. In
Ukraine this issue at the Ministerial level has not been seriously discussed yet. Among
scientists and manufacturers of furniture and joinery products, as well as producers of
electric and thermal energy, sometimes there is a dilemma — whether to burn PCW or
give this wood a «second life.

The scientists of UNFU believe that the future of PCW is its material use [1, 2, 6,
7,10, 12, 13]. PCW will provide woodworking and furniture enterprises with additional
raw materials, reduce the amount of waste accumulation in landfills, improve the envi-
ronment of settlements, reduce carbon dioxide emissions from burning high-quality
PCW, preserve the primary forest resources, which is relevant.

Besides, the involvement of PCW in the creation of wood products will force en-
trepreneurs to create new technological solutions for the processing of this resource, and
scientists - to create new innovative non-standard wood products. All this requires con-
ducting research, testing and confidence in their reasoning, as well as environmental and
economic feasibility. Only a comprehensive and rational approach to the use of wood
material on the basis of economic and environmental considerations will become effec-
tive for the implementation and solving of the main tasks of the country in the field of
woodworking.

The problem of research. The problem today in this field is to prove to the pro-
ducer of Ukraine the expediency of using PCW materially, i.e. for the manufacture of
wood products. Today, entrepreneurs are mainly engaged in post-production wood
waste, which, unlike European ones, does not cover the whole segment of secondary
wood resources, one of which is PCW [14].
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The solution of this problem is complicated by the diversity of PCW, the lack of
technological solutions, practical recommendations, and the like. Scientists of Ukraine
in their writings suggest ways of material use of PCW, in particular for the production
of particleboards [3, 9, 11, 18], blockboards [2, 4, 6, 8, 19], the manufacture of elements
of structural furniture [1, 7, 10, 12, 13], bended workpieces [15, 16] and others.

The results of their research indicate that this problem has not been completely
solved, because the scientific basis and practical recommendations for effective produc-
tion processes with predicting the properties of PCW-made products have not yet been
developed in full [1-13, 15-19].

The implementation of this relevant idea in the production process should be
based on the substantiated scientific and technical base of the PCW material resources,
the development of resource-saving and environmentally friendly technologies, the de-
velopment of regime parameters, the formulation of practical recommendations and the
establishment of the patterns of impact of the PCW use on the physical and mechanical
indices of the obtained products, in particular front blockboards (BBs).

The purpose of the work is to study the feasibility and clarify the specifics of
PCW usage in the production of structural components of front blockboards (BBs).

The object of research are front PCW-made blockboards that are faced with
thickened wood fiberboards (WFB).

The subject of research are physical and mathematical models, patterns and
practical recommendations for the use of PCW in the technology of front blockboards.
The objectives of research:
to collect PCW;
to clean PCW which is suitable for material use;
to make front blockboards from PCW;
to determine the shape stability of PCW-made blockboards;
to determine the ultimate static bending strength across the strips;
to determine the ultimate strength in shearing along the glue line;

e to elaborate practical recommendations for the construction of front PCW-made
blockboards.

Materials and designs of front PCW-made blockboards. Blockboards are con-
structional materials that are made by sandwiching a blockboard core between two
sheets of veneer, a thin-walled plywood or sheets of fiberboard (2.5 and 3.2 mm thick).
To create experimental front blockboards, WFB sheets of increased standard thickness
were used — 4-6 mm (Fig. 1). On the faces of the manufactured PCW-made block-
boards, it will be possible to perform milling work and, in the future, to make front sur-
faces (doors), softforming, postforming.

Fig. 1. Cross-section examples of front blockboards for testing
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The following materials were used to make new PCW-made blockboards intend-
ed to create front surfaces of furniture products:

e wooden strips of softwood species from used wood products (in particular, win-
dow and door frames and cases);

e hard fiberboard (hardboard);

e polyvinyl acetate adhesive (PVA) of the brand Jowat 103.05 D3.

To conduct studies, the designs of PCW-made blockboards were developed,
which would be used in the manufacture of front surfaces.

Basic characteristics of new structures of front PCW-made blockboards:

e the thickness of the PCW-made blockboard is 19 mm, which complies with the
standard GOST 13715-78 [21];

¢ the width of the core strips is from 20 to 40 mm, which complies with the stand-
ard GOST 13715-78;

e gluing strips by straight joints into a blockboard core;

e increased thickness of the fiberboard for facing the blockboard core, in particular
4.0; 5.0; 6.0 mm, the sizes of which comply with the standard GOST 4598-86 [25]. This
is determined by the need for milling works for front surfaces on both the faces and the
edges of the PCW-made blockboards.

Developed were designs for PCW-made blockboards of 3 groups according to
their thickness , and of 9 types according to the width of the core strips:

o the thickness of the fiberboard is 4 mm, the width of the strips is 20; 30; 40 mm (Fig. 2);

e the thickness of the fiberboard is 5 mm, the width of the strips is 20; 30; 40 mm (Fig. 3);

o the thickness of the fiberboard is 6 mm, the width of the strips is 20; 30; 40 mm (Fig. 4).

The laying of strips during the formation of blockboard core was done with con-
sideration for the grain slope, that is, on the principle of alternation, where the main was
radial slope with an angle of 60 to 90 degrees.

General methodology of research. To achieve the objectives, a comprehensive
methodology was developed that includes the following logical developments:

e methods of manufacturing front PCW-made blockboards;

e methods for determining the shape stability of PCW-made blockboards;

e methods for determining physical and mechanical characteristics of PCW-made
blockboards.

NN = s
ANV Vs

VALY o R

Fig. 2. PCW-made blockboards structures faced with WFB 4 mm thick
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Fig. 3. PCW-made blockboards structures faced with WFB 5 mm thick
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Fig. 4. PCW-made blockboards structures faced with WFB 6 mm thick

Methods of manufacturing front PCW-made blockboards. Since the research
was based on the study of the influence of the characteristics of the BB structural com-
ponents on the shape stability and the physical-and- mechanical characteristics of the
blockboards obtained, a B-plan of the second order was implemented (Table 1).

Also, an additional experiment was conducted in the center of the plan. The num-
ber of duplicated experiments is 3 for each type of facing: plywood and WFB. A total of
9 types of PCW-made blockboards were fabricated in order to implement the experi-
mental investigations based on the type of facing material (Figs. 2-4).

The prepared strips from solid pine (Bpcw) were made 20, 30 and 40 mm wide.

In each blockboard core were presented strips of the same width.

Each of the variant blockboard core was faced fiberboard (Hweg) 4.0, 5.0, and 6.0
mm in thickness.

Constant factors in this study of manufacturing front PCW-made blockboards
were as follows: relative humidity — 60-65 %; air temperature — 18-20 °C; atmospheric
pressure — 736 mm Hg; the air circulation velocity — v = 0 m/s; the level of airborne
dust; Jowacol 103.05 PVA adhesive; method of application (roll); press temperature;
press time; pressure; equipment; volume of the room.
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Table. 1. Planning matrix for B-plan with two variables

E . ¢ Input factors values in the experiment
xple\;émen in natural value in coded value

) Brcw, mm Hwrgs, mm X1 X2
1 20 4 -1 -1
2 40 4 1 -1
3 20 6 -1 1
4 40 6 1 1
5 20 5 -1 0
6 40 5 1 0
7 30 4 0 -1
8 30 6 0 1
9 30 5 0 0

Front PCW-made blockboards technology. The general production process for
obtaining PCW-made blockboards can be divided into several stages:
e preparation of the core strips made from PCW;
e cutting of panel woodfiberboard components of blockboards;
e manufacturing the core;
e manufacturing the PCW-made blockboard.

The preparation of wooden strip components of blockboards involves PCW
cleaning from fittings and other foreign matter, destruction of finger joints and cutting
out defective spots, cleaning wood surfaces from paint and varnish materials, face plan-
ing, wood ripping, double-surface milling of edges, trimming to a length of 480 mm.

Preparation of facing decks from WFB involves dimension cutting into a size of
520%520 mm.

Obtaining of blockboard core involves selection of strips according to the strip
width, annual rings angle, applying glue to the strips edges with the glue spread of 200-
250 g/m?, clamp bonding (operation parameters: temperature — 85-90 °C; soaking time —
30-40 min; pressure — 0.5-1.0 MPa), technological conditioning (humidity — 60+5 %;
temperature — 20+2 °C) for 8-12 hours; double-side milling up to 11, 9, 7 mm respec-
tively for WFB with a thickness of 4.0; 5.0; 6.0 mm; dimension cutting into a size of
480x480 mm.

The final stage of blockboard manufacturing comprises the following steps: ap-
plication of glue to the blockboard core with glue spread of 150-200 g/m?, the formation
of package, facing in a flat press (operation parameters: temperature — 115-120 °C; press
time — 4-6 min; pressure — 1.2-1.3 MPa) technological conditioning (humidity — 60+5%;
temperature — 20+2°C) for 4-8 hours; cutting on the perimeter into dimension of
440%x440 mm.

Methods for determining shape stability of front PCW-made blockboards.

According to the requirements of the standard GOST 13715-78, warpage of the
blockboard can be no more than 1.5-2.5 mm, and rippling — 0.2-0.6 mm

The rippling of boards is determined by the maximum depth of the wave on the
surface of the board which is measured with an error of no more than 0.05 mm by indi-
cator of the type ICH-10 (MY-10), according to GOST 577-68, fixed to the ruler slider,
it is applied to the board across the core strips at a distance of 200 mm from the edges
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and in the middle of the length of the board, or by another measuring instrument that
provides the required measurement accuracy.

Warping of a blockboard is determined by the amount of the board sag, referred
to 1 m of the length of the board diagonal, placed on the verified horizontal surface. The
easiest way is to measure the sag with an error of no more than 0.1 mm by using the
ICH-10 type indicator, according to GOST 577-68, mounted on a ruler slider, and
which is placed along the board diagonal, or by another measuring instrument that pro-
vides the required measurement accuracy.

However, having a Computer Numerical Control Unit (CNC) for determining
planeness in our laboratory, (Fig. 5), the deflection S, as one of the main characteristics
of the shape stability, was measured directly by this unit immediately after the techno-
logical conditioning and under the same ambient conditions.
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Fig. 5. CNC experimental set-up for determining shape stability
of PCW-made blockboards

The numeric readings of the IGC-(3)-25-0.01 indicator (readings are obtained to
an accuracy of 0.001 mm) were read with the help of the Microtech Excel company
software, type UIC-P1-SOM which was transferred to the Microsoft Excel environment
for recording. The readings from BB experimental specimens were taken in two direc-
tions: the direction along the grain-direction A, (along the length of BB strips), the di-
rection across the grain-direction B (across the width of the blockboards). The meas-
urements in each direction on the PCW-made blockboards were performed along 10
conventional lines, that is for a total of 20 imaginary lines with a pitch between them
being 40 mm (Fig. 6). As a result of measurements, 380 to 440 points were recorded for
each line.

Thus, one set of measurements resulted in sampling population of 7.600 to 8.800
(20%(280...440)). The sag value took the average value of this sampling population.

The experimental value of response function was obtained as a difference of the
average values of samples obtained in the first and the last measurement (in absolute
value). The results are presented in Table 2. The second set of measurements was per-
formed 7 days after the date of the manufacture of experimental specimens of PCW-
made blockboards. The measurements were performed once a week. The last set of
measurements was taken on the sixth week, the amount of sag for this measurement did
not differ from the previous one by more than 5%. Thus, six sets of measurements were
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performed during the study on shape stability of PCW-made blockboards. The value of
the sag was determined as the difference between the first and the sixth experiment.
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Fig. 6. Scheme of motion trajectory of the numerical indicator
on the plane of the blockboard

Methods for determining of physical-and-mechanical properties of front
PCW-made blockboards. According to the requirements of GOST 13715-78, the fol-
lowing parameters were subject to control:

e static-bending strength across strips;
e shearing dry strength along the glue line;

Test specimens for determination of static bending strength across strips were
made according to GOST 9625-2013 [24], which refers to GOST 13715-78 [21]. Spec-
imens selection, their quantity, making and preparing for testing was done according to
GOST 9620-94 [22]. The sprecimen’s thickness is equal to the thickness of the BB
h=19 mm, the specimen b=50 mm, and, the length 1,=15h=15-19=285 mm. When test-
ing the specimens whose length 1,=15h, the spacing between supports 1 is taken equal to
1=12h=12-19=228 mm (Fig. 7).

Test specimens for determination of shearing dry strength along glue line were
made according to GOST 9624-93 [23]. Selection of models of their manufacturing,
their fabrication and preparing for testing is done according to GOST 9620-94 [22]. The
shape and dimensions of test specimens for determination of shearing strength along
glue line should correspond to the 85%X40x19 mm dimensions with the kerf of 5 mm

(Fig. 7).

Fig. 7. Examples of front PCW-made blockboards for testing

To suit GOST 9625-2013 [24] for measuring static-bending strength across strips
the following guidlines must be followed: in order to determine static bending strength
across strips the laboratory test machine UMM-05 (GOST 7855-61) (Fig. 8)was used
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while the test machine PM-05 (GOST 28840-90) was used to determine shearing
strength.

Fig. 8. Test specimen a facades blockboard with a coreboard made from PCW and
face decks made from WFB at the moment of breakage

Static bending strength (o) in MPa was calculated by the formula:
6:=3Pmaxl/(2bh?) (1)
The srtength along glue line 7.« is determined in MPa by rounding the result to 0.05
MPa by the
Tex=Pmar/| ( bcxlcx) 5 (2)
where: Pmax — maximum load, H; / — spacing between supports, mm; b — the width, mm;
h — the specimen thickness, mm; b, I« — the width and the length of the shear area,
mm.

Results of experimental studies. Complete factorial plan allows obtaining a lin-
ear dependence of the function of strength on the factors investiguted. For most part of
wood working processes the representation like this would be inadequate. Therefore,
other kinds of plan were used, that is plans by means of which one can obtain a mathe-
matical description of objects in the form of polynom of the second order (quadratic
model). At these plans, each factorxi varies at three levels, that is it takes one of the
three values in every test: the lowest Xi min the highest X man and the mean X . At nor-
malized values, these levels are denoted respectively -L, +L, 0.

Generally, the regression model for & variable factors will read:

K K k
y=b, +sz’xi +Zbiixi2 + Zbiu‘xixu 5 (3)
i=l1 i=1 iu=l1
where: b, — free term; b; — linear regression coefficients, i=L,k; bi; — quadratic regression
coefficients; bi, — pairwise coefficients, u=L,k (i#u).

Results and discussion on shape stability of front PCW-made blockboards.

As a result of the experimental data processing, a second-order regression equa-
tion was obtained which describes the dependence of the sag on the width of the struc-
tural elements, i.e. the width of PCW-made strips (solid wood) — Bpew (X1) and the
thickness of face decks made from WFB — Hwep (x2).

Graphical representation of the obtained regression curves is shown in Fig. 9 and
Fig. 10. The resulting regression equation in normalized values of variables takes the
form:
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y=0.137+0.016x1-0.072x,40.006x;%+0.023x,2-0.003x x>,
While in natural values of variables it can be written as:
S =1.033 + 0.0005Bpcw — 0.293Hyrs + 0.00006Bpcw 2 + 0.023Hwrs?
— 00003BPCW HWFB
where: Bpcw 1s the width of PCW-made (solid wood) strip of blockboard, in mm; Hwrs
is the thickness of face decks made from WFB, in mm; S is the averaged deviation from
flatness, that is the sag of blockboard, in mm.
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Fig. 9. Dependence of the averaged deviation S from flatness of the blockboards on
the width of PCW-made strip (solid wood) — Bpcw (x1).

The deviation from flatness (sag) for accuracy degree 12 for all the experimental

specimens meets the requirements of the GOST 6449.3:1982 (Table 2).

Table. 2. Comparison of experimental and calculated values

with the standardized values

Input variables, mm Objective (response) function, mm
natural values flatness tole‘rance for block-
No. boards size 440x440 experimental value Yexp calcul;a{ted value
Brcw | Hwrs degree of accuracy 12 cale
1 20 4 0.3 0.219 0.218
2 40 4 0.3 0.255 0.256
3 20 6 0.3 0.082 0.081
4 40 6 0.3 0.105 0.106
5 20 5 0.3 0.124 0.126
6 40 5 0.3 0.160 0.158
7 30 4 0.3 0.232 0.232
8 30 6 0.3 0.088 0.88
9 30 5 0.3 0.133 0.137

As can be seen from Fig. 9, increasing the width of PCW-made strip (solid wood)
leads to increased deviation S (sag). However, the dependence of the blockboard’s sag
on the thickness of face decks made from WFB is a reverse one (Fig. 10). It should be
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noted that the nature of the strip width effect on the average deviation S is nonlinear,
although it is possible with a certain probability to suggest the presence of tendency for
reverse (Fig. 9) and direct proportionality (Fig. 10).

The results of the experiments made it possible to optimize the width of strips us-
ing the gradient method, which revealed that the minimum deviation value Sy, = 0.076
mm, taken in absolute value, can be obtained by establishing dimensional parameters
for the width of the PCW-made strips of the blockboards as follows: Bpcw = 20 mm;
thickness of face decks made from WFB — Hypg = 6 mm (Fig. 11).
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Fig. 10. Dependence of the averaged deviation S from flatness of the blockboards on
the thickness of face decks made from WFB — Hwrp (x2)
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Fig. 11. Dependence of the averaged deviation S from flatness of the blockboards on
the width of PCW-made and thickness of face decks made from WFB.
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Results and discussion of static-bending strength across strips of front PCW-
made blockboards. Having carried out statistical processing of experimenntal data we
have the following regression equation:

y=22.978-1.73x,-3.658x,+0.004x,*+1.008x,°+0.017x: X2, (6)

When analysing the regression equation, we can see that the factor x;, certainly,

has the most influence on the output value of the function while factor’s x; influence is

significantly less. Besides, output values to decrease up with an increase in x; and x:2

values. In order to determine equation coefficients in natural expression letus make use
of factors coding formulas which we insert into the coded equation.

ou = 84,044 — 0,26Bpcw — 13,8Hwes + 0,00004Bpcw? + 1,008Hwrs? — 0,001 7BpcwHwrs (7)

The static-bending strength across strips o, of front PCW-made blockboards 19
mm thick for all the experimental specimens, except for No.4, meets the requirements
of the GOST 13715-78 (Table 3).

Table. 3. Comparison of experimental and calculated values
with the standardized values

Input variables, mm Objective (response) function, mm
natural values static—bending strength across
No. Strips ou, MPa experimental value Yexp calculil{ted value
Becw | Hwrs blockboards 19 mm thick cale
1 20 4 20 29.048 29.395
2 40 4 20 25.926 25.901
3 20 6 20 22.020 22.046
4 40 6 20 18.966 18.619
5 20 5 20 25.084 24.712
6 40 5 20 20.880 21.252
7 30 4 20 27.966 27.644
8 30 6 20 20.006 20.328
9 30 5 20 22.755 22.978

Graphical representation of the obtained regression curves is shown in Fig. 12 and
Fig. 13.
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Fig. 12. Dependence of the static-bending strength across strips o, of the facades
blockboards on the width of PCW-made strip (solid wood) — Bpcw (x1).
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As can be seen from Fig. 12, increasing the width of PCW-made strip (solid
wood) leads to decrease static-bending strength across strips ¢,. The dependence of the
blockboard’s sag on the thickness of face decks made from WFB is similar (Fig. 13).
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Fig. 13. Dependence of the static-bending strength across strips o of the facades
blockboards on the thickness of face decks made from WFB — Hwrg (x3).

Thus, the static-bending strength of BB is influencer the most by the thickness of
face decks made from WFB while strip width being of little influence.

The results of the experiments made it possible to optimize the width of strips us-
ing the gradient method, which revealed that the maximum deviation value static-
bending strength across strips o, = 29,395 MPa, taken in absolute value, can be obtained
establishing dimensional parameters for the width of the PCW-made strips of the block-
boards as follows: Bpcw = 20 mm; thickness of face decks made from WFB Hwrg = 4

mm (Fig. 14).
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Fig. 14. Dependence of the static-bending strength across strips o
of the facades blockboards on the width of PCW-made strips and
thickness of face decks made from WFB

44



Results and discussion of shearing dry strength along the glue line of front
PCW-made blockboards. Having carried out statistical processing of experimenntal
data we have the following regression equation:
y=1.469+0.12x,-0.08x,-0.007x,°-0.139x,%+0.0005x, X2,

In order to determine equation coefficients in natural expression letus make use of
factors coding formulas which we insert into the coded equation.
Tew = 1,116 +0,05375Bpcw + 1,3085Hwes — 0,00007Bpcw 2 — 0,139Hwrs® —
0,00005BpcwHwrs  (9)
When analysing the regression equation, we can see that the factor Hwrg, certainly,

has the most influence on the output value of the function while factor’s Bpcw influ-
ence is significantly less. Besides, output values grow up with an increase in Bpcw val-
ues, output values teng to decrease as factor’s Hwrp value increases. Graphical repre-
sentation of the obtained regression curves is shown in Fig. 15 and Fig. 16.
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Fig. 15. Dependence of the shearing dry strength along the glue line t.. of the facades

blockboards on the width of PCW-made strip (solid wood) — Bpcw (x1)
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The shearing dry strength along the glue line 7. of front PCW-made block-
boards 19 mm thick for all the experimental specimens meets the requirements of the
GOST 13715-78 (Table 4).

Table. 4. Comparison of experimental and calculated values
with the standardized values

Input variables, mm Objective (response) function, mm
No. | natural values shearing dry strength tec, MPa experimental value calculated value

Brcw | Hwrs blockboards 19 mm thick Yexp Y cale
1 20 4 1 1.303 1.282
2 40 4 1 1.507 1.523
3 20 6 1 1.140 1.124
4 40 6 1 1.342 1.363
5 20 5 1 1.305 1.342
6 40 5 1 1.618 1.581
7 30 4 1 1.405 1.410
8 30 6 1 1.255 1.250
9 30 5 1 1.457 1.469

The results of the experiments made it possible to optimize the width of strips us-
ing the gradient method, which revealed that the maximum deviation value shearing
dry strength along the glue line t.« = 1.581 MPa, taken in absolute value, can be ob-
tained establishing dimensional parameters for the width of the PCW-made strips of the
blockboards as follows: Bpcw = 40 mm; thickness of face decks made from WFB Hweg
=5 mm (Fig. 17).
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Fig. 17. Dependence of the shearing dry strength along the glue line T«
of the facades blockboards on the width of PCW-made strips
and thickness of face decks made from WFB
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Conclusions:

1. It has been proved that PCW is a suitable secondary raw material resource for
manufacturing front blockboards because this wood has a low moisture content (W =
8+3%) and stable internal stresses, which has a positive effect on shape stability — the
stress-strain state of the blockboards’ construction.

2. PCW-made blockboards’ constructions have been proposed which are suitable for
the manufacture of front furniture products.

3. Physical-and-mechanical properties of front PCW-made blockboards have rather
a high scattered field, nevertheless, they are subordinated to the law of normal distribu-
tion, which was confirmed by Pirson’s criterion when analyzing the sample of one hun-
dred speciment tested for static bending strength across strips, shearing dry strength
along the glue line, shape stability.

4. Physical-mechanical parameters of all front PCW-made blockboards 19 mm in
thickness, regardless of their design (thickness of the wood fiberboard) meet GOST
13715-78 requirements.

5. The highest level of physical-and-mechanical properties in front PCW-made
blockboards is found in the following conditions: Bpcw = 20 mm; Hwrs = 6 mm — shape
stability will be 0.082 mm; Bpcw = 20 mm; Hwrg = 4 mm — static-bending strength
across strips — 29.395 MPa; Bpcw = 40 mm; Hwrg = 5 mm — shearing dry strength along
the glue line — 1.581 MPa.

6. The patterns of the strip width and the influence of thickness of the woodfiber-
board upon shape stability, static-bending strength across strips and shearing dry
strength along the glue line of front PCW-made blockboards have been established.

7. The obtained regression models are adequate and, therefore, can be used to de-
scribe the object of study.

8. It is shown that in order to ensure high shape stability of PCW-made blockboards,
we must use wooden strips of predominantly radial cut with further facing with wood-
fiberboard 6 mm thick.

Recommendations for use of PCW-made blockboards:

1. To obtain shape stability and maximam static bending strength of BB across
strips it is recommended that the width of the strips used for the core of PCW-made
blockboard should not exceed its 2.5 — fold thickness.

2. To ensure shape stability of PCW-made blockboards which operate under condi-
tions of varying humidity, it is desirable to apply the 1:3 aspect ratio in the cross-section
of strips, while annual rings angle in the ends of the strips shall not be less than 45°.

3. To obtain front PCW-made blockboards ,whose surfaces meet the requirements
of the depth of milling, GOST 13715-78, it is enough to cover the core with woodfiber-
board 5-6 mm thick.

Practical advice and guidelines. Recommendations for design and technolo-
gies of front PCW-made blockboards 19 mm thick:

e strips moisture content — 8 + 2%;
for strips made from solid wood: width = 2.5 thickness,

(thickness 7 (9), width — 17.5 (22.5) mm);
strips arrangement — radial or at an angle of 45°;
facing — woodfiberboard 5-6 mm thick;
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e glue spread for the core — 200-250 g/m?; glue spread for a blockboard — 150-200

g/m?;

e clamp temperature for the core —85-90 °C; press temperature for the BB — 115-
125 °C;

e press time for the core — 30-40 min; press time for the blockboards — 4-6 min;

e pressure for the core — 0.5-1.0 MPa; pressure for the blockboards — 1.2-1.3 MPa.
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YK 684.4 ou. C.B. I'aiioa, kano. mexn. nayx — HJIITY Ykpainu

JocuaigkeHHs Gi3UKO-MeXaHIYHUX XaPaKTEPHUCTUK
(pacagHUX CTOJSPHUX IUIMT i3 BXKUBAHOI IePEeBUHHI

OOrpyHTOBaHO JOIUIBHICTh BUKOPUCTaHHS BxkuBaHOi aepeBunu (BXKJ) ana ma-
TepiaabHOrO BUPOOHMIITBA. 3ampomnoHoBaHo mnepepodistu BXKJ[ Ha cTonmspHy mumrty
(CI). 3ampononoBano HoBI KoHCTpyKIii CII 13 BX/I, siki € npugaTHUMU [T BUTOTOB-
nenHs ¢acanaiB meOieBux BUpPOOiB. ExcriepuMeHTanbHO MIATBEPIKEHO, MO (Pi3UKO-
MexaHiuHi BiacTuBocTi (dacamamx CII i3 BXK]I BigmoBimaroTh BUMOTraM CTaHIAPTiB.
OpepxaHoO 3aKOHOMIPHOCTI BIUTMBY IIMPUHU PEHOK Ta TOBIIMHU JEPEBHOBOJOKHUCTOI
Ty (JBII) Ha hopMOCTIHKICTh, HA MILHICTh MPU CTATUYHOMY 3THHI BIIOTIEPEK PEHOK
Ta Ha MILHICTh NMPU CKOJIOBAaHHI MO KJIEHOBOMY mapi B cyxoMy crtai (acanuux CII i3
BXKJI. OtpumaHo ajekBaTHI perpeciiiHi Mojelni, skl MOXYTb OyTH BUKOPUCTaH1 JUJIs
omnucy 00’€KTa JOCTIHKEHHS. 3ampolOHOBAHO MPAKTUYHI PEKOMEHJallli II0/I0 BUTO-
ToBJEeHHS Ta BUukopucTtaHHs ¢acaguux CII 13 BXX] nns mebneBoro BUpoOHUIITBA.
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BucHoBku:

1. OGrpynroBano, mo BXXJ[ € mpumaTHuM BTOPUHHUM pPECYpCOM MJii BUTOTOBJICHHS
dacaguux CII, ockinbku AaHa JepeBUHA Mae€ HU3bKY Bojorictb (W=8+3 %) Ta cralinbHi
BHYTPIIIHI HaNpyX€HHS, [0 [O3UTHUBHO BIUIUBAE Ha (POPMOCTIMKICTE — HaIpyKEHO-
nedopmoBanuii cran kKoHCTpyKii CII.

2. 3anpononoBaHo HOB1 koHcTpykuii CII 13 BX/I, npunaTHuX 1jisi BUTOTOBJIEHHS (a-
ca/iB MeOJIeBUX BUPOOIB.

3. ®izuko-mexaniuni BaactuBocTi CII i3 BXK][ MaroTh TOCUTH BHCOKE T0JIE PO3CIFOBaHHS,
TUM HE MEHIIE BOHM MIJAAIOTHCS 3aKOHY HOPMAaJIbHOTO PO3MOJLIY, IO OyJ0 MiATBEPAKEHO
kputepieM Ilipcona npu anaini31 BUOIpKH 13 cTa B3IpIiB, BUIPOOYBAHUX HA MILHICTh MPU CTa-
TUYHOMY 3TMHI BIOIIEPEK PEHOK, HAa MILHICTh MPU CKOJIOBaHHI MO Ki€iloBOMYy HIBY, (op-
MOCTIMKICTb.

4. @i3uko-MexaHiuyHi napamerpu Bcix (acamgnux CII 13 BXK/] toBmmHOoIO 19 MM He 3a-
JICKHO BiJ] IX KOHCTPYKIIIT (TOBIIMHY JIMUKIBKH) 33J0BOJIBHSAIOTH BUMOTH cTanAaptiB [20, 21].

5. HaiBummmu ¢i3UK0o-MeXaHIYHUMHU TapameTpamu Xapakrepusyerbest dacagai CII i3
BX]I 3a Takux ymoB: Bexg = 20 Mm; Hagn = 6 MM — popmocrTitikicTs O6yne ctanoButu 0,082
MM; Bexn = 20 mM; Hygn = 4 MM — MIIHICTh Ha CTaTUYHHI 3TMH BHONEpeK peiiok — 29,395
MIla; Bexpg = 40 mM; Hysn = 5 MM — MIIIHICTh Ha CKOJIIOBaHHS MO KJI€HOBOMY IIapi B CyXOMY
crani — 1,581 MlIla.

6. OpnepxaHO 3aKOHOMIPHOCTI BIUIMBY IIMpUHM perok Ta ToBimHu JIBII Ha dop-
MOCTIMKICTh, HA MILIHICTh HAa CTATUYHHUI 3TMH BIONEPEK PEHOK Ta Ha MILIHICTh HA CKOJIIOBaHHS
1o KJieioBomy miapi B cyxomy crani pacamuux CIT 13 BXK/I.

7. Otpumani perpeciiiHi MoJieni € aJeKBaTHUMH, a OT)KE€ MOXYTbh OyTH BUKOPUCTaHI IS
OMHCY 00’ €KTa JOCIIKEHHS.

8. OO6rpyHTOBaHO, 110 /IS 3a0e3neueHHs BUCOKOi GopmocTiiikocTi pacaauux CII 13 BXX/]
HEOOX1JHO BUKOPUCTOBYBATH JIEPEB’sIHI PEHKH MEPEBAKHO PaJliaIbHOTO TMepepi3y Ta JHUKyBa-
tn [ABII ToBIIMHOIO 6 MM.

IIpakTH4Hi pekoMeHaalLii:

1. Hns nmocsrnenus QopmoctiiikocTi Ta MakcuMmanbHoi MinHOocTi CII Ha cTaTU4HHUl 3rUH
BIIOTIEpEK peilok, pekoMeHyeThest mupuny peiiku CII 13 BXX/ npuiimatu He Ouibiie 2,5 11 TOBIIMHY.

2. Jns orpumanns dacamguux CII 13 BXX], moBepxHs sIKMX BiJMOBiJana BUMOraM TIUOUHU ¢pe-
3epyBaHHs1, 10CTaTHHO JInuKyBatu [IBII ToBIIMHOIO 5-6 MM.

3. Hus 3abe3nedenHst popmocrtiiikocti CII 13 BXK]/I, sixi excriyaTyroTbcsi B yMOBaxX 3MIHHOI
BOJIOTOCTI, 6a)KaHO 3aCTOCOBYBATH CIIBBIIHOIIEHHS CTOPIH y MOMepeuHoMy Nepepisi peiiok 1:3, a kyT
HaXUJTy PIYHUX IIapiB B TOPIl pelOK NOBUHEH OyTH He MeHIe 45°.

Pexomennauii 1o koncTpykuii i Texnouiorii ¢pacaguux CII i3 B/K/[ ToBmuno0 19 mm:

*  BOJIOTICTh perok — 8+2 %;

*  JUIs peHOK 3 MAacHUBY : IIUPUHA = 2,5 TOBIIHHU

toBmMHA 7 (9), mmpuna — 17,5 (22,5) mm;

*  po3TallyBaHHS PeHoK — pajiasibHe, a0o mia KyToMm 45%;

* smukyBatu — JIBII ToBuImHOIO 5-6 MM;

BuTpara Kiero s mura — 200-250 r/m%;

» Butpara kieto s CIT— 150-200 /M>;

* Temmeparypa Baimu i murta — 85-90 °C;

* TteMmneparypa npeca st CIT - 115-125 °C;

*  Yac BUTPUMKH M1 TUCKOM aiis muta — 30-40 xB;

* yac BUTpUMKH miJ TUCKoM Juist CIT — 4-6 xB;

* tuck s mmta — 0,5-1,0 MITa; qis CIT - 1,2-1,3 MI1a.

KurouoBi cioBa: nepeBuHa, BxuBana gepesuna (BX/I), cronapua nmura (CII), nepeBHoBO-
nokuucta tmta ([ABII), mepepobnenns, dacamni moBepxHi, koHcTtpykmii CII, Ttexnomorii, ¢op-
MOCTIHKICTB, MIIIHICTb.
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