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The influence of particle composition in a three-layer particleboard
on its physical and mechanical properties
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ABSTRACT: The paper deals with results of research aimed at the problem of the maximum possible amount of added sawdust to
standard particles into surface and central layers of three-layer particleboards in order that the physical and mechanical properties
of particleboards will comply with the CSN 49 2614 Standard. Waste from wood processing is widely used for the production of
particleboards. For that purpose, three-layer particleboards with computed density of 740 kg/m? at seven versions A-G with 0-30%
sawdust addition to standard particles were manufactured in a laboratory. Five particleboards 500 x 500 x 16 mm were made for
each version. These air-conditioned particleboards were cut into specimens in which physical and mechanical properties such as
moisture, density, swelling, perpendicular tensile strength and bending strength were determined. It is obvious from the results of
physical and mechanical properties that during the production of particleboards sawdust at a quantity of max. 25% can be added to
standard particles when all values of physical and mechanical properties are in accordance with the CSN 49 2614 Standard.

Keywords: particleboard; physical and mechanical properties; density; moisture; bending strength; tensile strength; swelling;

statistical analysis; sawdust

Wood belongs to the oldest and most popular materials
of large use. It is a flexible, strong and at the same time
light material characterised e.g. by very good thermo-
insulating properties, resistance to chemicals and easy
machinability and handling. However, wood in natural
state has several disadvantages, for example different
strength in longitudinal and crosswise direction, growth
defects, dimensional inconstancy due to moisture. Its
jointing into large boards is characterised by consider-
able difficulties. These disadvantages are compensated by
large-area wood-based materials that retain most proper-
ties of natural wood at the same time. There have been
efforts for a long time to produce homogeneous materials
from battenboards through blockboards to agglomerated
materials, i.e. to fibreboards and particleboards (POZGAJ
et al. 1993).

The reason for great development of particleboard pro-
duction in the last forty years has been the fact that parti-
cleboards are a homogeneous material both for industrial
production and for construction. Their production enables
effective exploitation of the raw material base. Whereas
only one type of boards was available at first, nowadays
the design and properties of boards are governed by the
purpose of their use. Development of new manufacturing
processes, binders and surface treatment created condi-
tions for wide applicability of boards even in the most
demanding conditions (CiZEK 1983).
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All species of coniferous and broadleaved trees are
a suitable wood raw material for production of particle-
boards, from domestic species especially spruce, fir, pine,
beech, oak, poplar, chestnut, birch and alder. The most im-
portant characteristics of woody species for the production
of particleboards are density, ability to be comminuted,
portion of heartwood and sapwood and wood pH. Wood
density is of great importance for particleboard produc-
tion. It directly influences the density of the end product,
i.e. particleboard. In the process of particleboard produc-
tion the particle mat has to be compressed by the pressure
that will produce a good connection of single particles
that are covered with minimum amount of binder and that
will eliminate all surface inequalities and irregularities of
single particles. The density of a pressed particleboard is
about 5-40% higher than the density of used wood. To
avoid excessively high weight of particleboards woody
species with low or medium density are selected as initial
raw materials. Wood density also influences fundamen-
tally strength properties of finished particleboards (DEPPE,
ERNST 1991).

Production lines located in areas of broadleaved forests
process more and more frequently hard-wooded broad-
leaves, especially hornbeam, ash and robinia. According
to particular localities of production lines coniferous and
soft-wooded and hard-wooded broadleaved assortments
mixed at different proportions are processed. These
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mixing proportions must be, however, strictly observed
because wood reaction is very significant. When process-
ing woody species with extreme pH it is necessary to
adjust the quantity of additional chemicals, particularly
of hardening agent.

Wood mass can be supplied for production of particle-
boards in different forms, for example as (EISNER et al.
1993; KAFKA et al. 1989):

a) round billets and split billets (so-called industrial
stacked wood),

b) small-diameter assortments from thinnings and clean-
ings,

c) large industrial waste (cut-offs, slabs, back up rolls,
round up veneer etc.),

d) small industrial waste (sawdust, shavings, scrapings),

e) chips from aggregate sawmill machines,

f) chips transported from other wood-processing plants,

g) wood chips,

h) joinery waste.

Good-quality flakes can be produced by one-step com-
minution from round billets, slabs and other cut-offs from
edgers, and from waste from veneer lathes. Required size
and direction of fibres can be ensured in these flakes.
Highest quality particleboards can be produced from these
flakes. After comminution in knife ring disintegrators
wastes from cross-cutting in the forest, lump waste from
sawmill production, joiner’s workshops and manufacto-
ries of furniture provide chips of various size and inferior
quality for use only in central layers of particleboards
(KOLLMANN 1966).

In the present complicated raw material situation in the
production of particle boards attention is focused on process-
ing of industrial waste of all kind including small waste, i.e.
sawdust and wood shavings. Wood shavings are of different
size and thickness (from 0.1 to 1.0 mm). With different thick-
ness wood shavings also show different swelling. They are
usable for particleboard production, however, they have to
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be dimensioned, disintegrated to finer particles. Also sawdust
that originated from round timber sawing and wood machin-
ing is different depending on the kind of wood, method of
sawing (frame saws, band saws and others), cutting speed,
feed etc. Especially if used for surface layers of three- and
more-layer particleboards the sawdust has to be finished by
milling to a finer fraction, so that the boards will have smooth
surface suitable for consecutive surface treatment (particu-
larly lamination and foliation).

Economics of particleboard production is considerably
influenced by sawdust processing. The amount of proc-
essed industrial wood that is most expensive will decrease
with the increasing proportion of processed sawdust. It
will result in the significant reduction of costs for the input
wood mass and its disintegration in relation to the percent-
age of processed sawdust (HRAZSKY, KRAL 2000).

MATERIAL AND METHODS

The objective of this study was to determine what per-
centage of sawdust can be added to standard particles
not to influence physical and mechanical properties of
particleboards. Three-layer particleboards 500 x 500 x
16 mm with computed density 740 kg/m? (seven variants
A-G) were produced under laboratory conditions. For
the production of these particleboards surface and cen-
tral particles from the production of ZPD Hodonin Co.
were used. Sawdust was also taken from this company.
Variant A was produced without addition of sawdust;
variants B, C, D, E, F and G with 5, 10, 15, 20, 25 and
30%, respectively addition of sawdust to surface and
central particles. Five particleboards were pressed from
each variant, i.e. in total 35 boards. After air-condition-
ing, these boards were cut according to a sawing pattern
(Fig. 1) into test specimens serving for the subsequent
determination of basic physical and mechanical proper-
ties. Eight test specimens to determine density, swelling

1 — bending strength (6 pc. 50 x 370 mm)

2 — tensile strength perpendicularly to the board surface (8 pc.
50 x 50 mm)

3 — density, swelling (8 pc. 50 x 50 mm)

4 — moisture (4 pc. 50 x 50 mm)

Fig. 1. Sawing pattern for the selection of samples for determination of physical and mechanical properties
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Table 1. Basic statistical characteristics of central particles

Parameter Width Thickness Length
Actual mean (m) — mm 1.63 0.67 12.10
Standard deviation (s) 0.63 0.24 4.28
Coefficient of variation V' (%) 38.90 36.00 35.40
Number of measurements (7) 100 100 100

and tensile strength perpendicularly to the board surface,
six test specimens to determine bending strength and four
test specimens to determine moisture were cut from one
laboratory particleboard.

Thus, density was determined in total in 40, moisture in
20, swelling after 2-hour storage in water in 40, bending
strength in 30 and tensile strength perpendicularly to the
board surface in 40 test specimens taken from each of the
variants of pressed particleboards.

Determined values were statistically processed by de-
scriptive statistics (ZACH 1994). Sampling and determina-
tion of characteristics were carried out according to the
following CSN EN Standards:

CSN EN 326-1 Boards of wood. Sampling, cutting and
check. Part 1: Sampling, cutting test specimens, formula-
tion of the test results

CSN EN 325 Determination of test specimen dimensions

CSN EN 310 Determination of the modulus of elasticity
in bend and bending strength

CSN EN 322 Determination of moisture

CSN EN 323 Determination of density

CSN EN 319 Tensile strength perpendicularly to the
board surface

CSN EN 317 Determination of swelling after storage
in water.

Urea-formaldehyde (UF) adhesive DUKOL EP of dry
matter (DM) 66% manufactured in MCHZ Ostrava Co.
was used as a binder. The adhesive was dosed at a quan-
tity of 10% DM per the weight of absolute dry surface
particles and 7% DM per weight of absolute dry central
particles.

Paraffin emulsion MOBIL C 55 of DM 55% was used
as a hydrophobic means. The deposit of paraffin emulsion
amounted to 0.6% DM per the weight of absolutely dry
surface particles and 0.4% DM per the weight of abso-
lutely dry central particles.

-
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Into the gluing mixture a hardener (type E) was added,
concentration 60%, viz. at a quantity of 0.5% DM per the
weight of the adhesive applied.

The ratio of surface layers to a central layer was deter-
mined as 1:1.6.

RESULTS AND DISCUSSION

In needle-shaped particles intended for the central layer
of laboratory three-layer particle boards dimensional and
sieve analyses were carried out. Their results are sum-
marized in Table 1.

Frequencies of thickness, length and width are illus-
trated in Figs. 2—4.

Evaluation: Optimum value of the central particle
thickness /# = 0.5 mm, optimum value of length L = 15 mm,
optimum value of the slenderness degree according to the
relation § = L/h-r  is 120-150.

Results of the sieve analysis of central particles are il-
lustrated in Fig. 5 and Table 2.

Evaluation: A central particle is produced properly if a
residue on the sieve of mesh diameter 6.3 mm is max. 5%
of analysed material and through a mesh of 0.63 mm max.
16% analyzed material falls through. According to Table 4,
the central particle is of satisfactory dimensions.

Results of the sieve analysis of surface particles are
given in Table 2.

Evaluation: A microparticle (microsplint) is produced
properly if a residue on the sieve of mesh diameter 1 mm
is min. 84% of analyzed material and through a mesh of
0.315 mm max. 16% analysed material falls through.
According to Fig. 1, the microparticle corresponds to the
requirement.

Sawdust added both to surface and central particles was
also subject to sieve analyses using a laboratory screen
apparatus AP-20. The pine sawdust was added to partic-
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Fig. 2. Frequencies of the thickness of cen-
tral particles
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Fig. 3. Frequencies of the length of central
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Fig. 4. Frequencies of the width of central
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Fig. 5. Sieve analysis of central particles

Fig. 6. Sieve analysis of sawdust
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Table 2. Sieve analysis of surface and central particles

Mesh dimensions Residue on the sieve (%)

(mm) PT ST
6.3%6.3 - 0.20
3.15x3.15 - 6.31
2.0%2.0 0.00 27.04
1.0x 1.0 457 49.56
0.63 % 0.63 50.68 10.52
0.315 % 0.315 33.99 531
0 10.76 1.06
Total 100.00 100.00

leboards at a ratio of surface particles/central particles
equal to 70:30. The ratio was determined according to
a sieve with mesh dimensions 1.0 X 1.0 mm. A residue on
the sieve was added to a central layer, siftings were added
to surface layers of laboratory-pressed particleboards. Re-
sults of the sieve analysis are given in Fig. 6.

Pressing the particleboards was carried out using a CBA
100/40-5 press, manufacturer TOS Rakovnik Co. under
the following conditions:

— pressing temperature 175°C

— max. pressure 2.3 MPa

— time of the press closing #,— 40 s

— time of the 1* stage of pressing ¢, — 120 s, p — 2.3 MPa

p (MPa)

t,=120's

2,31

1,84

1,2

t.=330s

Fig. 7. The pressing diagram of particleboards

— time of the 2" stage of pressing z, — 70 s, p — 1.8 MPa
— time of the 3" stage of pressing 7, - 80 s, p — 1.2 MPa
— total time of pressing — 330 s.
The diagram of pressing is illustrated in Fig. 7.
Results of tests of physical and mechanical properties
of particleboards — variants A—G are given in partial Ta-
bles 3-9, in a summary Tab. 10 and in Figs. 8—12.

CONCLUSION
The aim of the paper was to find to what extent it was

possible to add waste sawdust to standard particleboards
in order physical and mechanical properties of particle-

Table 3. Physical and mechanical properties of particleboards — variant A

Parameter Statistical Density Moisture Bending Tensile strength Swelling
Variant variable (kg/m?) (%) strengt? L (N/mm?) after 2h
(N/mm?) (%)
m 745.735 4.68 18.371 0.470 3.77
X 707.182 4.15 16.777 0.330 2.38
x 775.979 5.72 20.006 0.690 5.09
(1?5) s 596.340 0.22 0.800 0.009 0.42
s 24.420 0.47 0.890 0.090 0.65
V(%) 3.270 10.04 4.850 19.150 17.24
n 40 20 30 40 40
Table 4. Physical and mechanical properties of particleboards — variant B
Parameter Statistical Density Moisture Bending Tensile strength Swelling
Variant variable (kg/m3) (%) strengt? L (N/mm?) after 2 h
(N/mm?) (%)
m 746.460 4.63 18.358 0.47000 3.83
X 703.343 4.10 16.431 0.28000 2.82
X 785.339 5.24 20.103 0.69000 5.17
(6E0) 52 494.930 0.12 1.170 0.00828 0.50
K 22.250 0.34 1.080 0.09000 0.71
V(%) 2.960 7.34 5.880 19.15000 18.54
n 40 20 30 40 40

J. FOR. SCI, 49, 2003 (2): 83-93

87



Table 5. Physical and mechanical properties of particleboards — variant C

Parameter Statistical Density Moisture Bending Tensile strength Swelling
Variant variable (kg/m’) (%) strength L (N/mm?) after 2 h
& ° (N/mm?) (%)
m 734.701 4.580 16.859 0.4400 3.10
X, 681.558 3.920 15.832 0.3200 2.33
X, 769.750 5.220 18.436 0.6000 5.08
(1 1§15) s 463.970 0.170 0.580 0.0064 0.46
s 21.540 0.410 0.760 0.0800 0.68
V(%) 2.930 8.950 4.510 18.1800 21.94
n 40 20 30 40 40
Table 6. Physical and mechanical properties of particleboards — variant D
Parameter Statistical Density Moisture Bending Tensile strength Swelling
Variant variable (kg/m’) (%) strength L (N/mm?) after 2h
(N/mm?) (%)
m 742.903 4.78 16.533 0.4300 3.53
i 693.867 4.26 15.072 0.3200 241
o 769.883 5.23 18.064 0.5800 5.15
D 2
(16-20) K 412.370 0.11 0.670 0.0064 0.38
s 20.310 0.33 0.820 0.0800 0.62
V(%) 2.740 6.90 4.960 18.6000 17.56
n 40 20 30 40 40
Table 7. Physical and mechanical properties of particleboards — variant E
Parameter Statistical Density Moisture Bending Tensile strength Swelling
Variant variable (kg/m?) (%) strength 1L (N/mm?) after 2 h
(N/mm?) (%)
m 756.273 4.74 15.709 0.380 4.25
X 709.764 4.06 13.537 0.240 2.78
X 780.006 5.86 18.357 0.500 5.59
E 2
21-25) s 402.800 0.26 2.040 0.0490 0.67
s 20.070 0.51 1.430 0.070 0.82
V(%) 2.650 10.76 9.100 18.420 19.25
n 40 20 30 40 40
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Table 8. Physical and mechanical properties of particleboards — variant F

Fig. 9. Diagram of mean values of the
particleboard density, variants A—G

i’/ara}meter StaFistical Densizy Mo(i]sture ]:tfr:z:lr(li:;l% Tensile strer;gth i\f)::rll;n}%
ariant variable (kg/m?) (%) (N/mm?) 1 (N/mm?) (%)
m 752.544 4.55 15.217 0.3200 4.15
X 702.940 3.89 13.640 0.2500 2.83
x 780.414 5.42 17.221 0.4500 5.34
(263’50) s 456.680 0.28 0.720 0.0025 0.49
s 21.370 0.53 0.850 0.0500 0.70
V(%) 2.840 11.64 5.590 15.6300 16.87
n 40 20 30 40 40
Table 9. Physical and mechanical properties of particleboards — variant G
Parameter Statistical Density Moisture Bending Tensile strength Swelling
Variant variable (kg/m?) (%) strengt? 1 (N/mm?) after 2h
(N/mm?) (%)
m 741.274 4.67 14.723 0.2900 3.53
X 703.536 3.98 13.555 0.2200 2.68
x 771.965 5.78 16.134 0.4200 4.62
3 1?35) s 397.600 0.27 0.490 0.0036 0.27
s 19.940 0.52 0.700 0.0600 0.52
V(%) 2.690 11.13 4.750 20.6900 14.73
n 40 20 30 40 40
Table 10. The summary table of mean values of physical and mechanical properties of particleboards, variants A-G
Property/Variant A B C D E F G
Moisture (%) 4.680 4.630 4.580 4.780 4.740 4.550 4.670
Density (kg/m?) 745.735 746.460 734.701 742.909 756.273 752.544 741.274
Swelling after 2 h (%) 3.770 3.830 3.100 3.530 4.250 4.150 3.530
Bending strength (N/mm?) 18.371 18.358 16.859 16.533 15.709 15.217 14.723
Tensile strength 1 (N/mm?) 0.470 0.470 0.440 0.430 0.380 0.320 0.290

Table 11. Qualitative requirements for particleboards according to the CSN 49 2614 Standard, quality “S”

Requirements for particleboards thickness class

Property Unit

max. 13 mm 13—-15 mm 15-19 mm
Bending strength min. (N/mm?) 16 15 13
Tensile strength L min. (N/mm?) 0.35 0.30 0.25
Swelling after 24 h of storage in water (%) 10 10 10

J. FOR. SCI, 49, 2003 (2): 83-93
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boards manufactured from the mixture of particles and
sawdust to correspond the CSN 49 2614 Standard.

For the purpose, three-layer particleboards 16 mm in
thickness were manufactured under laboratory conditions.
Sawdust was added to surface and central particles in the
following quantity: 0, 5, 10, 15, 20, 25 and 30%. In total,
seven variants of particleboards designated as A—G were
produced. These particleboards differed in the percentage
of sawdust content. Other parameters were identical for
all variants.

Based on determined values of physical and mechanical
properties of particleboards, variants A—G which are given
in Tabs. 3—10, it is possible to conclude:

90

Fig. 12. Diagram of mean values of
G tensile strength L to the particleboard
surface — variants A-G

— Determined values of density do not differ significantly
from the calculated value 740 kg/m?. The highest mean
value of density 756.273 kg/m’® was found in variant
E, the lowest mean value of density 734.701 kg/m?in
variant C.

— The mean moisture of particleboards in particular
variants ranges from 4.55 (variant F) to 4.78% (vari-
ant D). These lower values were obviously caused by
storing the test specimens in the environment where
optimum temperature and relative air humidity were
not achieved.

— Values of swelling of particleboards in all thickness

classes after 2 h of storage in water are determined
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to a max. value of 10%. The highest mean value of
swelling was found in particleboards of variant E
(4.25%) where also the highest mean value of density
(756.273 kg/m?) was determined. The dependence
corresponds to literature data (e.g. KOLLMANN 1966;
HORACEK 1998).

— The highest value of bending strength (18.371 N/mm?)
was determined in variant A, i.e. particleboards with-
out the addition of sawdust to surface and central
layers. Particleboards of variants A—G fulfil values
required by the CSN 49 2614 Standard. Based on de-
termined values of physical and mechanical proper-
ties of particleboards for particular variants A-G, it is
possible to conclude that bending strength decreases
with the increasing amount of added sawdust. Par-
ticleboards of variant G (14.723 N/mm?) with 30%
addition of sawdust do not correspond to the CSN
49 2614 Standard.

— The highest value of tensile strength L to the board
surface was found in variants A and B (identically
0.47 N/mm?). The lowest value occurred in variant G
(0.29 N/mm?). According to Table 10, it is evident that
also values of this property decrease in a similar way
as bending strength with the amount of added saw-
dust. Particleboards of variant G (0.29 N/mm?) do not
already correspond to requirements of the CSN 49 2614
Standard (0.30 N/mm?).

— The sawdust processing in the production of particle-
boards will bring evident economic benefits. At present,
the price of sawdust ranges about CZK 75/m?. It will
be possible to decrease the proportion of processed
stacked timber representing the most significant item
in the production of particleboards (broadleaves about
CZK 590/m?, conifers about CZK 900/m?).
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Vliv skladby tiisek trivrstvé tfiskové desky na fyzikalni a mechanické vlastnosti desek

J. HRAZSKY, P. KRAL

Mendelova zemédélska a lesnickd univerzita, Lesnickd a dievarska fakulta, Brno, Ceska republika

ABSTRAKT: Clanek shrnuje prace institucionalniho vyzkumu zaméfené na stanoveni maximalniho mozného mnozstvi pfida-
vanych pilin ke standardnim tfiskdm do povrchovych i stfedovych vrstev pii vyrobé tiivrstvych tfiskovych desek s cilem, aby
hodnoty fyzikalnich a mechanickych vlastnosti tfiskovych desek vyhovovaly platnym normam. Za tim uc¢elem byly laboratorné
vyrabény tifvrstvé tiiskové desky o vypoctové hustoté 740 kg/m? v sedmi variantdch (A—G) s ptidavkem pilin ke standardnim
tiiskam, a to v mnozstvi 0, 5, 10, 15, 25 a 30 %. Z kazdé varianty bylo vyrobeno 5 kusu tfiskovych desek rozméru 500 x 500 x
16 mm, celkem tedy 35 ks. Po klimatizaci byly tyto desky rozfezany podle potfezového schématu na zkusebni télesa, na nichz
byly stanoveny zakladni fyzikalni a mechanické vlastnosti, tj. hustota, vlhkost, bobtnani po 2h ulozeni ve vodé, pevnost v ohy-
bu a pevnost v tahu kolmo na rovinu desky. Na zaklad¢ zjisténych hodnot jednotlivych fyzikalnich a mechanickych vlastnosti
vyplyva, ze pii vyrobé tiivrstvych tiiskovych desek je mozné ke sttedovym a povrchovym tfiskam standardni kvality pfidavat
piliny v maximalni vysi 25 %, kdy hodnoty sledovanych fyzikalnich a mechanickych vlastnosti tfiskovych desek vyhovuji plat-
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nym normam. Pfi vy$§im ptiddvaném mnozstvi pilin (varianta G — 30 %) dochazi k poklesu pevnostnich vlastnosti, tj. pevnosti
v ohybu a pevnosti v tahu kolmo na rovinu desky pod normou stanovené hrani¢ni hodnoty.

Kli¢ova slova: tfiskova deska; fyzikalni a mechanické vlastnosti; hustota; vlhkost; pevnost v ohybu; pevnost v tahu kolmo na

rovinu desky; bobtnani; statistickd analyza; piliny

Drevo patii k nejstarSsim a nejoblibenéjsim materialim
s nejriznéjsim vyuzitim. Predstavuje pruzny, pevny a pii-
tom lehky material vyznacujici se napt. dobrymi tepelné-
-izola¢nimi vlastnostmi, odolnosti vié¢i chemikaliim,
lehkou opracovatelnosti a manipulovatelnosti. Na druhé
stran¢ vSak ma dfevo v pfirodnim stavu nékolik nevyhod,
naptiklad rozdilnou pevnost v podélném a pficném smé-
ru, rustové vady, rozmérovou nestalost vlivem vlhkosti.
Jeho spojovani do vétsich ploch se vyznacuje znaénymi
obtizemi. Tyto nevyhody do zna¢né miry piekonavaji
velkoplo$né materialy na bazi dieva. Uchovavaji si pfi-
tom vétsinu vlastnosti ptirodniho dieva. Snahy vedou jiz
dlouhou dobu k vytvafeni homogennich materialtt — od
sparovek pres latovky az k aglomerovanym materialtim,
tj. k vlaknitym a téiskovym deskam.

Pfi¢inou prudkého rozvoje vyroby tiiskovych desek
v poslednich ¢tyficeti letech je skute¢nost, Ze jde o stejno-
rody material pro primyslovou vyrobu a vystavbu. Jejich
vyroba umoziuje efektivni vyuziti surovinové zaklad-
ny. Zatimco zpocatku byl k dispozici pouze jeden druh
desek, dnes se konstrukce a vlastnosti desek 1idi u¢elem
jejich pouziti. Vyvoj novych vyrobnich postupti, pojiv
a povrchovych uprav vytvoril pfedpoklady pro Sirokou

Vhodnou dfevni surovinou pro vyrobu tfiskovych desek
jsou v8echny druhy jehli¢nand a listnact, z tuzemskych
druht zejména smrk, jedle, borovice, buk, dub, topol, kas-
vyrobu tiiskovych desek patii hustota, roztiiskovatelnost,
podil jadra a béle a pH dieviny. Hustota dieva ma pro
vyrobu tiiskovych desek zasadni vyznam. Ovliviiuje totiz
ptimo i hustotu hotového vyrobku, tedy tiiskové desky. Pii
vyrobe tiiskovych desek je nutné tiiskovy koberec stlacit
tlakem, aby se dosahlo dobrého spojeni jednotlivych tfi-
sek, na kterych je naneseno minimalni mnozstvi pojiva,
a aby doSlo k eliminaci vSech povrchovych nerovnosti
a nepravidelnosti jednotlivych tiisek. Na zakladé tohoto
faktu je hustota vylisované tfiskové desky o 5 — 40 %
vy$$i nez hustota pouzitého dieva. Aby tedy tfiskové des-
ky nebyly pfilis hmotné, voli se jako vychozi suroviny
prevazné dreviny o nizké nebo stfedni hustoté. Hustota
dfeva rovnéz podstatné ovlivituje 1 pevnostni vlastnosti
hotové triskové desky.

Vyrobni linky lokalizované v oblastech listnatych
lest stale Castéji zpracovavaji tvrdé listnaté dieviny,
zejména habr, jasan a akat. Podle jednotlivych lokalit
vyrobnich linek se pak zpracovavaji jehli¢naté, mékké
i tvrdé listnaté sortimenty michané v rizném procen-
tualnim zastoupeni. Je vSak nutné ptisn¢ dodrzovat
tyto sméSovaci poméry, nebot’ reakce dieva je velmi
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vyznamna — pii zpracovani dievin s extrémnim pH
je nutné upravovat mnozstvi piidavnych chemikalii,
zejména tvrdidla.

Drievni hmota mtize byt dodavana pro vyrobu triskovych
desek v riznych formach, naptiklad jako:

a) kulace a $t€piny (tzv. rovnané diivi primyslové RDP),

b) tenké lesni sortimenty z probirek a protfezavek,

¢) hruby primyslovy odpad (pilaiské odiezky, krajiny,
louparenské zbytkové valce, dyhové nalupy aj.),

d) drobny prumyslovy odpad (piliny, hobliny, §krabky),

e) $tépky z agregatnich pilatrskych stroja,

f) stépky dovazené z jinych dievozpracujicich zavodu,

g) lesni Stépky,

h) truhlafsky kusovy odpad.

Z kulacu, krajin a dalsich odfezkl od omitacich pil,
z valeckt od loupacich stroju 1ze jednostupiiovym roztiis-
kovanim vyrobit kvalitni listkovou tfisku. U téchto tfisek
je mozné pii vyrob¢ zajistit pozadované rozméry i smér
vlaken. Z téchto tfisek je pak mozné vyrabét nejjakost-
odpad z pilafské vyroby, truhlaren a vyroben nabytku po
roztiskovani v prstencovych roztfiskovacich poskytuji
tiisky nejednotnych rozméra a horsi kvality pro pouziti
pouze ve stfedovych vrstvach tfiskovych desek.

V soucasné slozité surovinové situaci se ve vyrob¢
tiiskovych desek soustfed’'uje pozornost na zpracovani
prumyslového odpadu vseho druhu véetné drobného od-
padu, tj. pilin a hoblin. Hobliny vykazuji rozdilné rozméry
i tloustku (od 0,1 do 1,0 mm). Pfi riizné tloustce vykazuji
i riznou bobtnavost. Principialné jsou ve vyrob¢ tiis-
kovych desek pouzitelné, musi vSak byt rozméroveé
upravovany, tedy dezintegrovany, na jemn¢&j$i Castice.
Rovnéz piliny vznikajici zejména pii riznych druzich
pofezu kulatiny a pii obrabéni dfeva se lisi v zavislosti
na druhu dfeva, zplsobu pofezu (rdmové, pasové pily
apod.), fezné rychlosti, posuvu apod. Zejména pro pouziti
pro povrchové vrstvy tfi- a vicevrstvych tiiskovych desek
musi byt piliny domilany na jemnéjsi frakci, aby u desek
bylo dosazeno jemného uzavieného povrchu vhodného
pro nasledné povrchové upravy (zejména laminovanim
a foliovanim).

Zpracovani pilin ve vyrobé¢ tfiskovych desek podstatné
ovlivni ekonomiku jejich vyroby. Pii zvySovani podilu
zpracovavanych pilin se bude snizovat mnoZzstvi zpracova-
vaného diivi primyslového, které je nejdrazsi, a dojde tak
k vyznamnému snizeni nakladd na vstupni dfevni hmotu
a jeji roztiiskovani, a to v zavislosti na procentualnim
mnozstvi zpracovavanych pilin.

Cilem prace bylo stanovit, do jakého procentualniho
mnozstvi je mozné pridavat piliny ke standardnim tfis-
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kam, aniz by doslo k ovlivnéni fyzikalnich a mechanic-
kych vlastnosti tfiskovych desek. Za timto ucelem byly
v laboratornich podminkach vyrobeny tfivrstvé tfiskové
desky o rozmérech 500 x 500 x 16 mm a o vypoctové
hustoté 740 kg/m?, a to v sedmi variantach oznacenych
A—G. K vyrobé¢ byly pouzity povrchové a stiedové tiisky
z produkce vyznamného vyrobce tfiskovych desek v CR.
Rovnéz piliny byly dovezeny z této firmy. Varianta
A byla vyrobena bez ptidavku pilin, varianta B s 5%,
C s 10%, D s 15%, E s 20%, F s 25%, G s 30% ptidav-
kem pilin k povrchovym i stiedovym tfiskam. Z kazdé
varianty bylo vylisovano 5 kust tfiskovych desek, cel-
kem tedy 35 ks. Tyto desky byly po klimatizaci roziezany
podle pofezového schématu (obr. 1) na zkuSebni télesa,
na kterych byly nasledné stanoveny zakladni fyzikalni
a mechanické vlastnosti.

Na zakladé zjisténych hodnot jednotlivych fyzikal-
nich a mechanickych vlastnosti vyplyva, ze pti vyrobé
tiivrstvych tiiskovych desek je mozné ke stiedovym
a povrchovym tiiskam standardni kvality ptfidavat pi-
liny v maximalni vys$i 25 %, kdy hodnoty sledovanych
fyzikalnich a mechanickych vlastnosti tiiskovych desek
vyhovuji platnym normam. Pfi vys$Sim pfidavaném
mnozstvi pilin (varianta G — 30 %) dochazi k poklesu
pevnostnich vlastnosti, tj. pevnosti v ohybu a pevnosti
v tahu kolmo na rovinu desky pod normou stanovené
hrani¢ni hodnoty. Zpracovani pilin pii vyrobé ttiskovych
desek vyvola jednoznacné ekonomické ptinosy. Bude
mozné snizit podil zpracovavaného rovnané¢ho drivi
pramyslového, které predstavuje nakladové ve vyrobé
ttiskovych desek nejvyznamné;si polozku.
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