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Rezumat. Lucrarea preziitcateva aspecte despre vggia Abstract. The paper presents some aspects about the
densititii placii din agchii de lemn in interiorul acesteia, atat variation of chipboard density inside of board, on
pe grosime ca$i pe suprafd. Se studiaz de asemenea thickness and on surface, too. It is also studiesl t
influenta acestei varidh a densilti asupra principalei influence of this density variation upon the main
rezistete a plicii, cea la Tncovoiere, folosindu-se metode chipboard strength, namely the bending strengtimgus
de lucru originale. original methods for working.
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1. Introducere 1. Introduction
Densitatea fkilor din achii de lemn 1in Density of chipboard in general way and of

general si a phcilor din achii late in special waferboard in a particular way represents the most
reprezini cea mai importaat proprietate fizis a  important physical property of boards, from what
placilor, de care depinde Tn mod direct rezigten directly depends all resistances of boards, thesta
placilor, rezistega la incovoiere staéidiind de interes  bending strength being interested for this papsr. A
pentru lucrarea de tla Cu atat mai mult vanle the variation of density on thickness and surface a
densittii pe grosimesi suprafai vor influena negativ.  the bending strength will vary because of strudtura
rezisteia la fincovoiere staéic datorit neomo- un-homogeneity of chipboard or waferboard. Ideal
genittii structurii pkcii pe care o determinideal ar  would be as wood density to be the same in every
fi ca densitatea ptii sa fie aceegl in orice punct de point of measurement on thickness or surface, but
masurare pe grosime sau suptafalar in mod real on real mode, this thing is not happened because of
acest lucru nu se intarapglatori neregularittilor de  un-regularity of mat formation and dimension,
formare a covorului desehii si a neuniformistii massy and volume un-regularity and even of wood
dimensionale, masicei volumice a sgchilor. De  un-regularity. Therefore the Romanian standard
aceea standardul de produs romanesc (STAS 64:(STAS 6438-86) provide that when we determine
86) prevede &la determinarea derit placilor din  density of chipboard, is good to extras the medium
aschii de lemn & se exprime o valoare medie a 10value of 10 wooden samples cut from different
epruvete debitate din aile de proB, precumsi zones from board, and express also the deviation of
abaterea acestei dessitpe suprafea phcii. Spre  density related to medium one. For instance for
exemplu pentru ptile de construg, In care se construction board where the waferboard is given a
incadreax si plicile din achii late analizate, se minimal value of density as 550 kgfifdetermined
prevede o valoare minitva densittii de 550 kg/mM on the base of above standard) and a maximal
(determinat pe baza standardului romanesc aminti deviation of density from medium one + 15 % [1].
mai sus)si o abatere maxima densittii de + 15 %  Both density and deviation from medium value of
[1]. Atat densitatea, cafi abaterea de la valoarea this board density are controllable parameters, all
medie sunt parametri controlabili ai tehnologiei de machines must to be capable to realize the proposal
fabricgie, utilajele folosite trebuindidie capabile®  parameters.

realizeze parametrii progiu

2. Metodica de lucru 2. Working method

Folosindu-se ghii special debitate cu Using chips special cut with big surface of
suprafa mare de incleiere s-au tofut o serie de gluing it were obtained a lot of boards from spscie
placi din lemn de plop, fagi molid. Dimensiunile  of beech, spruce and poplar. Medium dimensions
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medii ale achiilor au fost: lungimea 40 mm, of chips were be: length of 40 mm, width of 25 mm

latimea 25 mmsi grosimea 0,5 mm. Btile and thickness 0,5 mm. All boards obtained by
obtinute prin presare la cald au fost camdiate, warm pressing has cooled and conditioned, after
dupi care s-au debitat epruvete cu dimensiuni d that they were cute on samples with dimensions of
100x100 mm sau de 330 mm (in funde de 1007100 mm or of 50°50 mm (related to initial

dimensiunile picii de prok), figura 1, pentru dimensions of press-machine) for determining
determinarea densiti si pentru determinarea densities and the deviation from medium value,
abaterii fai de valoarea medie. Abaterea demit figure 1. The deviation of density from medium

s-a determinat atat pe supngfacatsi pe grosimea value was determined both on thickness and
placii. surface of board.

Fig. 1. Modul de debitare a
epruvetelor pentru
determinarea abaterii

densititii pe suprafea pkcii

Fig. 1. Mode of sample
cutting for determining the
deviation of density on
board surface

[T

Abaterea densititii fata de medie pe The deviation of density frommedium on
suprafata placii are drept scop studiulsi surface has the aim to study and express the
exprimarea repattei densittii pe suprafea phcii. repartition of density on board density. For this,

Pentru aceasta, dipivire din intreaga plag s-au  after end and edge cutting from plate will extract
tdiat fasii transversale cuitimea de 100 sau 50 by sawing cross pieces with width of 100 or 50
mm, dup care s-au debitat epruvete de<50 mm ~ mm, after that will cut wood samples with surface
sau de 100100 mm, numerotate cu;AA,, ..., A. of 50x50 mm or 108100 mm, numbering with
in continuare s-a determinat densitatea ifiec A1 Az ..., An. In continuing it will determine the

epruvete, ca raport intre magavolumul epruvetei density of each sample, as a ratio between mass
si s-a efectuat apoi media aritmetia acestora, and volume of wood sample and after that it will
respectiv: obtain medium value of these as fallows:

18
pm‘ﬁ%ﬁ 1)

in care n este nuirul total de epruvete, de obicei where n is total number of wood sample, usually 5,
5, 6 sau mai multe din aceidip de plad, iar p 6 or more, from the same board type, gnds

este densitatea fig®i epruvete, in kg/f density of each wooden sample, in ki/m
Abaterea dengitii fiecarei epruvete f@ de The deviation of density from medium of all
media tuturor epruvetelor, in %, se calcufean samples, in %, can be calculated with the next
relgia urmitoare: relation:
Aps =PiPm 00 )
Pm
Valoarea abaterii densiti fata de media Value of density deviation related to medium

acesteia poate fi poziti(+) sau negativ(-), du@m  one can be positive (+) or negative (), as the
cum diferefda de la nuraratorul relgiei (2) este difference from upper term of relation (2) is bette

mai mare sau mai niicdecéat zero. Abaterea de la of lower than zero. This deviation even on

medie a dengitilor pe o anumi diregie sau thickness or surface is note with value of maximal
suprafaa se poate exprima punand valorile maximeand minimal values, as fallows:

si minime astfel:

Aps:{"' Anax ‘Amm} 3)
Repartitia densitatii pe grosimea phcii se Repartition of density on thickness is
determirda prin calculul abaterii de la medie a determined by calculation of deviation from
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densititilor mai multor straturi individualizate din
grosimea gicii, respectiv cu acegiarelatie (2),
adaptat straturilor din grosimea §tii. Densitatea
medie in acest caz este egall densitatea intregii
epruvete sau cu media aritméti@ densttilor
individuale pentru toate staturile analizate.

Determinarea densitlor diferitelor straturi se
face prin metodalefuirii a cate unui strat de grosime
constartt, de obicei 1 mm, ddpce se catiteste ceea
ce a #Emas din epruvétsi se nisoad grosimea.
Astfel, dup slefuirea primului strat se determiin
masa stratului ca difergnh intre masa imiala a
epruvetesi masa epruvetei déglefuire, iar volumul
primului strat ca diferga intre volumul injial al
epruveteisi volumul oltinut dug slefuire. Pentru
straturile urnitoare se procedeaga in cazul anterior,
ohtindndu-se in acest fel defgle tuturor straturilor
detgate, respectiv:

medium with the same relation (2), adapted to
thickness layers. Medium density in this case is
equal with density of entire sample or arithmetic
average of all layers on thickness.

Determination of later densities is made by
the method of sanding one by one with constant
thickness, usually 1 mm, after that the rest from
sample is weighing and is the thickness is
measured. In this way after the first layer is sahd
we can determine mass of layer as difference
between initial mass and mass of sample after
sanding and the volume of layer as difference
between initial one and volume of sample after
sanding. For the next layers the procedure is the
same as in the first layer finally obtaining deiesit
for all sanded layers, respectively:

Deoarece cele daudimensiuni plane ale

P1 =0~

I 0, oo - 91)
P2 = L

I 0, oy - 92) (4)
Py = Mh-1~Mh

11 tp |:qgn—l - gn)

Because the two plane dimensions of sample

epruvetei { si |, raman constante, la determinareal,; and } remain constantly, at determination of

volumului fiecirui strat se vaine seama numai de
difererta de grosime,s@ cum se obsefvin relaia
(4). La detaarea straturilor priglefuire s-a folosit
0 maina de slefuit cu disc, iar pentru sigurgmsi
precizia incerdrilor s-a folosit un dispozitiv special
conceput, figura 2 [4].

3. Rezultatesi interpret ari
Respectand metodologia prezetatla
punctul 2 s-au realizat o serie dagplpentru care

volume for every layer we keep into account by
only thickness difference, as we see in relatign (4
For getting out by sanding we use a sanding
machine with disc, and for safety and great
accuracy of testing we use a special device, figure
2 [4].

3. Results and interpretations
Using the methodology presented to point 2
it were realized a lot of boards for what where

Fig. 2. Detaarea straturilor individuale din epruset
Principiu
1-arbore de rota a discului; 2-dis dglefuit;
3-epruvel; 4-dispozitiv; 5-masa de lucru a givai

Fig. 2. The sliding of individually layers from safa.
Principle
1-rotation axe for disc; 2-disc of sanding; 3-wood
sample; 4-device; 5-working-table of machine
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s-a determinat densitatea apafetabaterea de la determined the density and the deviation from
valoarea medie pe supréfaassa cum se obseivin ~ medium value on surface, significant results being
tabelele 1si 2. Modalitatea de determinare s-a presented in tables 1 and 2. The method for determi
efectuat conform exemplului din tabelul 1. nation was realized as the example from table 1.

Tabelul 1. Model de determinare a abaterii détisfie supraféa unei pici de fag
Table 1. Model of determination for deviation ohdiy related to medium one in the case of beeetdo

. Dimensiuni U EEY Masa / Densitate / | Abaterea /
Nr. / Dimensions of wooden sample ) "
Mass Density Deviation
No. mm g kg/m? %
I 1, g
1 100,8 99.6 10,11 75,2 740 -0,1
2 100,5 101,0 10,13 71,5 695 -6,3
3 100,0 100,9 10,09 73,4 724 22
4 100,5 100,6 10,18 79,6 773 +4.3
5 99.5 100,8 10,12 81,0 798 +6,3
6 998 100,9 10,09 73,3 721 -26
Media / Medium 741 (-6,2;+6,3)
Pe baza datelor ghute la mai multe g@ki On the base of results from a lot of boards as
de acelai tip s-au intocmit tabele centralizatoare de the same type it where realized centralized table a
tipul tabelului 2 [4]. table number 2 [4].
Tabelul 2. Abaterea densii pe supraféa phcii Table 2. Deviation of density on surface
Densitate medie, | Abatere, No. | Type of board Medium density, | Deviation,
Tip placi kg/m’ % kg/m? 0
Placa din agchii de fag 755 +4,7; -2.8 1. | Chipboard from beech 755 +4.7,-2.8
Placa din agchii de plop 667 +10.8; -3,5 2. | Chipboard from poplar 667 +10,8; -3,5
Placa din agchii de molid 672 +4.8; -9,9 3. | Chipboard from spruce 672 +4,8, -9.9
Abaterea dengiti pe suprafga phcii nu The deviation on board surface do not respect a

respect o lege anume, motiv pentru care s-g¢ namely rule, reason for what where analyzed only
analizat numai din punctul de vedere al ingadr from the point of view of limitation in maximum
n valoarea maxithde 15 %, fie aceasta pozitiv value of 15 %, being this value as positive or tiega
sau negati¥v fata de medie. Se obsérea pentru  related to medium value. It can observe for values
valorile din tabelul 1 aceste qoi se incadredz from table 1 that these boards are framed evenras s
chiar ca surfna modulelor in limita de 15 %. of modulus values in the limits of 15 %.

Densitatea @kii influenteaz direct rezisteta The board deviation of density influences
la incovoiere statig iar o abatere totah densiti de  directly bending strength, and a total deviation of
peste 12-15 % va conduce la édsre a rezisteai cu  density about over 12-15 %, will conduct to a

2-5 MPa, ga cum se obseivn figura 3 [1]. decreasing with 2-5 MPa, as we see in figure 3 [1].
a Sl = 30
[l
% 1" E 1"
o =
&40 53 41
g 30 Lt e % a0 -
g 20 goat / @ oo _— /
g - e
g e -
10 10
&0 700 200 B0 700 00
densitate, kgfm3 Density |, kg’
Fig. 3. Influena densiitii si a abaterii de la densitate Fig. 3. Influence of density and its deviation upon
asupra rezisteai la Incovoiere static bending strength of chipboard
1 - Tn cazul picii cu densitate constatt 1-in case of constant density;
2 - In cazul unei abateri a desgitde 15 % 2-in case of deviation from density about 15 %

RECENT Vol 8, nr.1(19), March 2007 49



Neregularitatea densiti in interiorul pkcilor din gchii late

Literatura de specialitate in domeniu [1, 3]
precizeai ca exisé un maxim al dengitii aproape
imediat lang fete, dup@ care spre planul median
densitatea scade, figura 4, datoriarmatorilor
factori:

- temperatura atinge planul median cu mult mai
tarziu decat feele, datorii Tnclzirii prin
contact a aglomeratului dechii;

- plastifierea in planul median are loc cu intéegje

- aschiile din planul median sunt mai mari, iar
spaiile dintre acestea mai numeroase.

in cazul abaterii densitii pe grosimea picii
pe baza metodicii prezentate la punctul 2 s-au
realizat tabele pentru fiecare eprdivetnalizai,
tabelul 3. In cadrul acestuia valoarea grosimist f
determinai ca medie aritmetic a patru valori
masurate pe epruvit

Pe baza tabelului 3 s-a realizat diagrama de
varigie a densitii pe grosimea flcii prezentat in
figura 5, mai intai pentru jufitate din grosimea
placii, dupi care pe fintreaga grosime aaqii
considerand & aceasta are structusimetric fata
de planul ei median.

Variatia densiitii prezentai in figura 5, se
aproprie ca formsi desigur ca interpretare de cea
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Fig. 5. Variaia densittii pe grosimea ki,
realizati pe baza abaterii de la medie a degsit

preluati din literatura de specialitate (figura 4). In
ambele cazuri se obsénsimetria acesteia, care
conduce la Jstrarea rezistgai la incovoiere
stati@ n limite rezonabile.

4. Concluzii finale

Variatia densiitii placilor din gchii de lemn
asupra aqi
neomogenitatea structurii. De aceea standardele
produs prewd limitarea acestei neomogeit pe
suprafgd la maxim 15 % pentru jtile de

are

un efect

construdii.

Pentru varida pe grosime a densiii placii

Humar stratur
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Fig. 5. Variation of density on thickness,
realized on the base of deviation from medium dgnsi

tation as that of the literature cited (figure #).
both cases, trend of curve highlight the symmetry
of waferboard which conduct to the keeping of
bending strength in reasonable limits.

4. Final conclusions

The variation of waferboard density has a
negative effect upon waferboard by un-
homogeneity of structure. Therefore the standards
of waferboard products give us a limitation of this
un-homogeneity on surface to maxim 15 % for
waferboards from buildings.

For variation of waferboard density on

nu se impun condi speciale referitoare la presarea thickness are not imposed special conditions

placilor. Totusi in acest caz este necesarsimetrie
a structurii, pentru £ in caz contrar gtile vor

avea o slabrezistem la incovoiere.
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related to the thermal condition of pressing upon
density. Then in this case it must be a symmetry of
structure, because in the contrary case the boards
will be bent and have low bending strength.
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