%{cy;y}/ﬁ% s

IR 9 wea (65518 9 pole (S iy dpds
yyran 09 a)w "o)l{,? 9 St .\1>
http://jwfst.gau.ac.ir

SlP Gwi g 513 9208 15 A Thaw CudS O e

Tomslinly g g masaty 5 sisug 5 Shulie push e S duiia fja ) ous”

S Ko (S50 5SS S (S35 et 5SS S (o laeslain (555 055 (S s
lsesluinr (5559555 05,8 slaal (Ol g5 o825 rd b AL S 5 i o 5 pske 05 S bl s, S
sy S35 S K (3955 L (585 5 et S5 85T oIS
WAV 0NV <y b TR0/ VN ¢ il s

oS

S oed A s edas by Slube (286 G 5 Ol S Guass cpl 5l Gus 1da 5 ale
4S kel ys e ) al 53 A3l (G S5 i 03 o 5 S0, i 3 ol 5 S, o SY)
b das e il 1 ol b glaaN Slis 5 Bl andls G o3 5 4t o gie andls il
SRS 0T e Ghig w b Slale e iomes s el sbaeY andls Sl (ligies
R S phe Glg Ry Gl ks mle sl ol Dl 0l Ul s S T ) ns s
ot S B sl L Sl s g b e ol O pal B e il e ST
Ly aids Ve Oge3l Oy e 53 o laanss e aY Ly O (38 05051 0Ll ouaze (gla gy 0
sl &)

¥y do s ) by bcidys laes 2 5l an O s 2 a8 S Gt ol s la R, 9 8l se
gldl et U o sy Gl b Sl 4 oo bl ssliad b slaaY 3 oo 55 sbees = 5 Sl
03,5 Sush)y Gl (pl 03 (Al oo jalS (Ghls pme Hsbay s DU s ses (LA Caslis (Lo 3 YY)
5 b sy gla g o 2 A esls bl Ao ys Ve 5 0 4 ui Sl Sias b e AN glal o
L asdlle 3 o)l o 51 el slaaY Glac sz 03 5 Siemr S LS S Bl sba e
e Cogb,y J s Gua b dsys WA chle b asibe b oyl (ool v jsbiymen 5 doys 00 Clle
U (ol e 4t Sy el ket Al oalital coghhas - o Y aw O 03 2 S b
38 Sl ampn YT les o 5 JKLLEG YV o o SLid Cod s S f’i sl S sl am s W sles
Sl yast gy o Lal Jol a2 0SS W00 Lo gre andls LY aw slac s 03 5 aS
A el S s ol 5 (SOl Cslis glad ol baass o 4V

wils o Y Glas sres 2 b Gl alis 53 bk gad andls Ll S ULS s b ilaadly

S LS sl 0l sl S s SO laslie Oge5l gl Ans e SR badiged mlaw &Y

seyedehzahrahoseini@yahoo.com 43 J e

AL



IFAT(Y) 0l (TE) s Ko g g (559U 9 pole (s idg sy 4 puid

A{Yﬁwﬂjﬁxcﬂ|f\ LAAJFC]G.NCAA}LEAJ&A}CJJL&A cu.>=]a.w A.L‘Y le.ﬁujz- objﬁ- C,.:jjo)

Jﬁbu,:mlrﬁ Ls\f b - obfﬁﬁ’ﬁlﬂ.&@&%cﬁ]ﬁ.ﬂ A.L‘Y LSLAU);_- obJ} C,.:jjo) JA‘J.%‘ ‘5;493;3

Ja....u).? o yl;-)\/)lms BEREY R 0 L5>=]a...~v A.L‘Y LSLAg.Jﬁo_SJ} C,.:jjo) J..:\J.e‘ g Q‘Jm ..,\.A_SL;G u,:,{\je\

Lsie e a5 mhaw &Y by & col
OY)
iy e gate S O pas Ol
38N S S s 0w ke b6
e SN0 = A (ot 5 SY K o) 3K
Coew 3l oS 5 8lse o) L(V0) WAL e B
s oalh K, opKanel eSS
A5l 5 peedle A5l b onsl s s e S
OV 5 10) sl Sl eyl e
g S 8 YT G Dl b e S
Vb gl ey B3 sl ol i
A () das s olantl 3w |, Of Ao s
b s X8 ol S mlaw sy Slale pl oS
ar g b Lpd 0 A6 Dl 4w b 4N
oopate Sladsls g 5 A Vb w4
Sl l S Sl e mhe e R
s 2L Gl Gl ass b 4Y bug
sl
N eSs aY e osmes s e mhe
5 Sugbs edd Soe e s Glaszes &
oS edidy (1) AL e Las i 3 3z pe Slse
WS mhae Qg Al S Bae glad s
S, gl syl &S WSl o S pla

cc]a.u S t.le_Sjp'- O J.p\j.e JAL.Z- Al cla.u

AL e (A5l 3 o8l (golns

kS alg S o 02 S iglS sleejls

"1

dodio
Olodos s 55 05 28 sbay Cgmes 5w
s cla.d ssbie pla 3,8 e 3 esliad )
Osr o Sl b s glacsze &
(10) Wsd o s by S35, L 68 2S5,
L e iS5, )8 ASs, ey oo
eos) pedle o b ods LBl GRS Sls iS5,
s s, Jlal

059 6LA&_~.~.>_— &ASA.: (s C]a..z SIS yro

"\")"Z'Lfd oslai! .,\J.,ULAJ.Q
)\ o= els A.LL_:. » U,:LS‘}) )80 )2 J).\:v&d (abu\
Tl S35 0kl pldl GBS gla iS5, (8 5 I 5

S g ASdle b oyl el o Sl i s
o Sbes G Sl el S a5 (2S5 00
5 Bl HLasl 555 5l polt 4 s edd sd S
5 10) spd o w5 mhaw 4 2S5, Jlail oo e
.1
s c]a.d sl e sy S ol
SR eslil sy SIS Ras v wsmes S
2 e JB e S el 28 50 LS
Jsas Ll i 0 St s 45 a3
03 Liea pae 8 sl (ool ldde (gl Syl
el sdd s e L33 sl s
Glosle &8 Ol wl o SV Ky 5l ealiad o350l
oS A3l o S L 5 0Ll 6l 5 0

oyl SY ef) ¢ gl et Ll el anl (gal s



O o2 g (s 1325 b

ol D sjppel o Ll as Ol s
Gl Mg L o pae Jolows L5
Sl o G il O al s
by b b oY SS6 L ke
S Ogl i S sledy Gl sl b
0 smeo laes 2wy b 4N Ly ;.j
GLJ Gk fl"“." Cele £ 6 Sleg s gdome
S 5 S8 Ol o 2 O ) Gla s 2
Sbosr o wi e oY bug O S
ol s el O3] Ul aids Vv s e
r S e oY b T S e
(OV8) K33 slgnin 1y aids N O3] Oloj e o

Joon oo b OV s 5 il
ol A5 S g 03 B Al el s anlls
e o ¢ SAS VO G 0 L s |
s 03,2 4 bawgte adls Pl a8 Bl s
oSy eSS N0 b e s e
OY) Lt

S eop (OO e 5 il
ass C]a“ Closar n fl e sles I
S Aol Ol s et WY aw g oo
S SOl sl glie (i les 2058 L
3 R Cpmes S b Y (SHs S
(O 5 99 gl S o 5 S Ol
(0) lipo Rl pzmes 2w o la 5

mch“&;fi:s;ﬁ&jg&iljlg_ém
5 Ul Al kea aY aw gl sze &
2l S b pladlen 2S6 2o
w5 mae by 5 L Pl s Ol el

Yy

©eS o gmes 2wy slady) 5 Aila
S5 S5t Lph o iSe a (b Y 050
Sl gzres & 5 eslial b Cpmes & a5 e
J= e Y Gl e /Y0 s b s
5 ocadenly clidss b (Y 5 ) cul sl
03 dsmee Bl i > (Y+\0) e
A U ass mhw CdS IS jsbe 5 s sl
ol L) ass e Y a4 (ool
e S (o S 5 e
S ol OLES (191 st Sl s .(OT)
b kS g 035 4 mhan PH Ol
VA0 o3 gdome 53 il g o3y Sge 4 c]ad =%
oA e a mha O3s el (1) AL
)MH:«JMCLNJ?,\;}LJJQ,JQ
sl S o et Jsbe slpe ol 528
(Y 558 o 455 pebas

SUl eop a (T sl pl 5 kst
M5 by andls bbb Ol
i o a i S5 e Ledd
Cde s, Ve/4r 5 Vo/Yo Pinusnigra &S
S50 EN 38241 5l b b sl
b &Y S Lol Ol mls 2 S 13 Ogesl
vl Cpr e Cud Ledd W5 glaas
ol el VL ol B b S o
Crr SUL S 5 Sl ol
S oSS Ol o VL D sbopes 5 LS
ST S ol O Sl 5 gl
(V) W esls LRSS JLaJ.}

e ol o (YY) s 5 cadnds
LS G g Slaciszes B a
Lo EN-382-1 5 ikl b bass ol b

1- Surface absorption



IFAT(Y) 0l (TE) s Ko g g (559U 9 pole (s idg sy 4 puid

b sy 5 Jle Y oz e 2 2d s
ol Al e edalias LB Y ol o
VoagySews L KD MT-15 ¢ 5 asille b ol
WA cble 5 s S sl amys Yoo gles s 4l
oS e Olgsas . 2d S 13 eslinul 550 oo
Al esliial Aoy Yeochale L M;,A LIS
f et gl 5 a5 mlau el Sl g3
e O] SO s oKans baw g abais
5 () EN 311 Glas, bl Gb o a5 £6A1
2o w6 04050 s bl EN 310
5 il Lisy 5 (8) EN 382-1 51kl Ll
b pho aided 23,5 bl (018)
SN TIMIY-01 ¢ 5 o o) o olSaws bav s
S btigel o (SUpd 5 Sl e g S
5 ARA 2S5 L (MBC-2) ¢ 5 o Sy S
ST 528 ol R-FUESS) ¢y 2essls
Calies 53 Lo gad il Jis e (0) s eslic
sl DPX300-LTE oiws 51 oslinad L
i e Ul IMAL sl

g, 9 3150
o Oi\ 5 eslaul 3,40 6\.&;@.‘.’.«: 9 .>|‘9.A

51 Betulaverrucosa <5 e slao s
03 Bl a0 &5 Gl slao s oS S
Sl s ol 2 sy Sosih S gl
el Krefeld Cf Sed S5 3 haw g e s
Ol b g Wil s 4 asly oWl |,
ST 5528 sl ALPINE- 40/20 ¢ 5 25
bs Sl Y s elital Cgx Czes 2w
5o sl 2 (e sy gl s
3 ke ¥ bl kb L S5l es S s xis
Bos 090 S gmed s asy Mg a8
S lagzes 2 038 S5 e Gl
osliad WIK-2M (TY 175-56) ¢ 5 o5 i
o Sl Y Gl el ag sla s 0s 2 UG
L il 3l S b g (silecKas
S L S5l es S jae Glac g on 5 4l o
S slacr 025 sbien 5 e Jee 10 Lils
Sl Y @ e e ¥ dsle k8 L Sl ) eile

3 Sry e oo LS sl oelastl ass

e g Gle slaaY o szes B suuaib - g
Table 1. Wood particles classification of the middle and surfaces layers.
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Table 2. Characteristics of the studied treatments.

JL«; (Mjé)g"g_}_;\;w (MJ))&EM‘LLY&Lﬂbe.‘L;{‘}bJ (MJ))&_{:S&M%YL;J%J
Treatment  Resin concentration Moisture of the surface layer particles Moisture of the mat surface layer

(%) (%) (%)

1 55 1 11.2

2 55 3 13

3 55 5 14.7

4 55 10 19.1

5 68.8 1 6.74

6 68.8 3 8.49

7 68.8 5 10.2

8 68.8 10 14.6
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Figure 1. Schematic diagram of water absorption test by the particleboard surface. (1) sample of particleboard; (2)
scotch tape with a width of 5 cm; (3) the rubber gasket; (4) metal collar; and (5) 10 ml of distilled water.
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Table 3. Variance Analysis of the particleboards surface properties.

ol iKa S S e Caslie et Caeglie .
e
Water Toluene Surface Flexural Source
absorption absorption soundness strength
;53] cble
%0.017 %0.013 **0.000 #%0.000 Resin concentration
b w¥ sl e 2 ask,
#0.012 #0.012 **0.000 #0.001 Wood particles moisture of the surface layer
&E««A‘N 6&;_{;?;»? C,;._}b‘;) R0 clble
ns 0.133 ns 0.106 ns 0.110 ns 0.124

Resin concentration and wood particles moisture
of the surface layer
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Table 4. The changes of density, acidity and wettability of the particleboard surface layer.

Dles ojles
Treatment number

8 7 6 5 4 3 2 1

Loy e azils (NS)
650 650 639 635 655 651 650 648 ] )
Medium density
A.?‘k"" A.Ly JB\J;- A'::‘m-m—;‘é J:.<v\.:a
Minimum density average of surface layer
A.?‘k"" A:.Y JI“SU;- A'::‘m-m—;‘é J:.<v\.:a
Maximum density average of surface layer

543 535 480 450 550 540 530 485

978 965 915 885 994 970 955 920

&S CIM pH
6.26 6.01 5.83 5.55 6.43 6.28 6.17 5.94
Panel surface pH
S H
6.20 5.88 5.79 5.51 6.32 6.21 6.10 5.90 ends
Mat surface pH

SLsd5 sl
Wettability angle

86°40° 87°32° 90°43° 93°25" 86°00° 86°41 87°23" 89°57

(NS) sl e Ladh gl o 20wy Sl i solel il b 45 ol S5 LG
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~ 1000 1000 | | e 6 o
£ gg / Vol A
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Figure 2. Density profile of the particleboards in the thickness.
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Figure 3. The effect of the wood particles moisture of the surface layer and resin concentration on the mechanical

properties of the particleboard surface layer.
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Figure 4. Liquid absorption (water and toluene) by the surface of the particleboard in different treatments. Toluene
absorption (A), water absorption (B) and water absorption speed (C).
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Abstract

Background and objectives: The purpose of this research is to reduce amount and speed of
absorption of the liquids coating substances of the particleboard surface (lacquer, paint and
enamel in the lacquer painting process and glue in the lamination method). In this context, the
researchers found that the increasing of the average density of particleboard increases the
minimum and maximum density of its surface layers. According to the researchers, increasing
the surface layers density of particleboard decreases their liquid finishing materials absorption.
Since at the present the main solvent of liquid finishing materials for finishing the surface of
wooden boards is on the water-based, researchers have invented a method of surface absorption
test of wooden boards by water instead of toluene. After several studies, they performed water
absorption test by the surface layer of wooden boards during the test period of 60-minute.
Materials and methods: In this study, the large particles with 1% moisture in the middle layer
and industrial fine particles in the surface layers were used for production three layers
particleboard. Knowing that by increasing the wood moisture to fiber saturation point (30%),
perpendicular compressive strength to the wood fibers significantly is reduced, in this study, the
moisture of the surface layer particles was increased to 5% and 10 % with water spray method.
The wood particles of surface and middle layers were mixed with resin separately. For wood
particles of surface layers was used UF with concentration of 55 % and commercial resin UF
with concentration of 68.8 % (with purpose of control the surface layers moisture of three layers
mats in the desired limit). Commercial resin UF was heated to temperature of 60 °C with the
purpose of reducing its viscosity. Then, three layers particleboard with medium density of 650
kg/m® were obtained by 2.7 MPa specific press pressure and at temperature by 220 °C. The
analyses of mechanical strengths, water and toluene absorption were performed to evaluation
the properties of the particleboards surface layer.

Results: According to the results of the density gradient graph in the thickness of the samples,
increasing wood particle moisture of the surface layer increases the density of samples surface
layer.

The results of the mechanical strengths and liquid absorption analysis showed that, by
increasing wood particle moisture of the surface layer increases flexural strength and surface
soundness of samples and decreases absorption and absorption speed of the samples surface
layer.

Conclusion: Increasing wood particle moisture of the surface layers increases the quality of
particleboard surface layer for finishing. The moisture optimal amount of the surface layer wood
particle is 5% in treatment 7 (made by commercial urea-formaldehyde resin).
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