10.22092/ijwpr.2022.359412.1722

20.1001.1.17350913.1402.38.2.1.5

ADON) Jliras anlis

{(DOR) Jlsus awlz

ol S 5 Com pole Olidow e 4y

(VF-Y) AV=14 asis oY o,let YA il

o o OB 59l L odliiwl b )9 e e300 5 A b Hyl 9 el

Paly g3 Losdmn 5 " iaals s ams deme TOBUILE e T el SOL sl dee

Ol (s o &asls (s J ok s a5 5elS (5 S5 g smtils -

nosrati.babak@uoz.ac.ir : s s xS oy o1 bl o &isls (o e 23Sy BES 5 G i 5 pake pmdign 05,8 Ll (J gt saiy 55 =Y
o) Ol e o ol 55 e gt ae e xSy 2K 5 G mlio 5 psle pmiige 0s S SLils - Y

ol 5 o8y (b lie s0Stdls BB 5 osm ulis 5 pde pmdige 05 S ol - ¥

D) (ol Bl ¢ g gulin 005l WS 5 sz i 5 poke e 55 5 Ll —0

VEN bl s b VEN 3T cdlys b

US>

ol Bl a8 cl o s sle ol Lo ) Bl s e 28 1ol saiSud 5 Gaala S il o ege e G s

o ol 5 Gamly$Ss cale s s S Lol 3l alac ‘Jf\i: S Sl azzls ol e a1y e adsl slse cd nas

Uil e ol 5l Gan ol 48 8 15 am 5 3550 sl e Glaglabie 5 Sl 5 B 5 Jem slaa a2l Wy

oerls) e 035 055 S o pmes o 435 a5 53 00t Late 5l Slaes - lae s 63100 e 53 il s 5
ol 4 (o), VO 5V 0) CL” ae 3 o) lade (o VO 5 V-00) CL. aw 53 oLl b sbes 5 o3lul gk

w‘b.\&w‘jgjb))wbJA‘).;u‘}ﬁcdadkew\))www‘wjjw‘wdﬂ)‘M}ML;Lbjm

S s i Aoy he e o slie 48 26313 L gl a4l 35 2l ol yte 4 00551k (sees 5 sy 45
2310 51 Ul e a8l e BB Ll ) 4o e &Y L ol sbes o3l L2l b culis Sanasly 5 Jsls
6\“‘_;}.3 ol el Sl A 5o ool L Jlade so syl Bl s ol sl g s ;ﬂ Chx  Sols gae f\,

o oanlie bagad Jals Sotn 5 0T (IS5 o min 5 5 8 MLt 450 & o (S5 Ol s 35 5 (SO

B k«w ‘6J\Mg§~w ‘Qbiﬁ‘u‘\:‘, Y &w L;LQJ.\L ‘Q\)S a)'\.ﬁ‘ L;.,\...LS (5\"“3‘}

slee) ol LV¥s 4 o5y el e Cao o
3 ge 50 S sge (JB 5 Jo iy a8 S 5 e
sl 55 o3 Jdsa OVlasl xS WT o S
(KhOJaStEh' w\ u}lka (Juss X C'\.w )\ solaz!
cloleas adls Lza8 ¢l , Khosro et al.,2021)
ol o) 05\; aS o, sy e sl s>

doudo
S5 3 S aes (3lse b s Sy 08
(oacS ey 585 %Iy\#) ) P P SYRTU-R L WML L I
gl 53 5 il Glasl | sl e oS K5 e 4l
(Monteiro et al.,2018) x &, ;1 5 sslizal 5 5o & glie
Caio iz 5 S G2 5 S 2l 2,58 059 5l
1 el s g 2 ol plasile L s sl



e R < g U 1 [P RUIES

ol o dilise olie 51 el &S sl gl bl
walis SazSly 5 ol Gl il (g Slaal Jeiv s
o Ao 4 Caslie 5 Jab Saes ezl Jou
Sl by ol psd 5 s Sae (2l B L L Y
a5 b dop SO 5 S b S
5 (EVA) ol s ohsl o35 51 oo, 0 b sas asl
u”‘)—" u.uJ.ug_)y\L.a .,\,;.A]LAJB 5)3‘ W )\ o \Y
Aol plas s ol SOl 5 (S

el idss s (Y+14) Yanfang , Xiaosheng
sl ples Q\JT W c\.u IR\ S PR pes
9 w wj\.ﬂ.ﬁ ‘Q.L.;-‘Q QS/M )‘.,\ia AP YR EW prram
R ;—*&1’5\3 olie 5 a5l \@j FUIC V0| B PV
ool s s o asl S s s ass Ol
s Ul SKias (s do o Y o op e Ul g
Jopllas b s s SOl s Sas 55 csl &S
Q\Sjﬁ\u.\i)ax Olulo 5lae,n 00 B 5l e o))
oIl b Glalo bl s pod lasog opd o s b
e 60 Joe e L b i £ e cs VY-
so el OUINL e Saees Wb 4 Sllas sl
Has b s ass S s SOl ol s

455 il (i 5 (Y2VF) oK 5 Mir
D)0 0N el .L.«..wa uj\.uﬂ\‘;b )\ salazl L \) ;.)ﬂe:f;-
e el 3145 sl s ol s gl iola)) 3 g
2 W JuL’ PR 6\.4.) E) [ r}s UJJLW‘L;L &\.&Jjabg
L 48 ol ltd cppizman o el ol izl Jsls S
PRV SCV F APR VYN SR W S VR WIS PR
Obemmbgumu\ .;\JL}& )ﬁWY‘ Jﬁ.\.&j
SxiSls e o st 0ipd Lo o il L 4o
6ol Qm)?}\\)y—"y&jg;‘ﬂw

b clae s g Sl 5 o5l L8U 5) Jols Sl
6> e oo e b bl L5k o ol

AA

Sheslaal (b L acsls a8 ol Jolase s !,
L 6)51*:*5“1 slse wile (K) ol Azl b adyl ol se
ol S Ul s 0150 ol b 0558 252 e
S8 &S 555 . s5sl5l (Méausoone et al.,2013)
033l b s e b Jseme Csmes A 4y anedls
Jols bass 5 oy sl o e bass gle Y
Jpame a5l S Sy (S5 5 SO slacuslie
Ll S s b dlge 3 solizal pyenlyl ol dialy
Sl s, 5l (S et olsie 4 (o pliwd b) asle e
.(Shalbafan et al., 2016) ol suz S5 [l e

bl e Jed 3 26 505 Ll ke s,
oz 2l awsly cwlie G 5 035 e (35 S
S el 330 2033 Vo oS5 oS ol sl s s
Com e s b gle AN 5o eaiS ), olsie 4 ez Ul
O+ o3 gamme 3 atils) 059 S S B o5 oo s
5 S glacaglie b ((ajm 2 p SS For b
olii=s (Dziurkaetal ,. 2015) 5 S a5 o shlas Sl
S sl S 5l ealinal b S 5 055 Sm s 55 600
s Shalbafan s mls x> S5l eas Loz g b
S s S shslind et b Sl (Y19) o)\
035 Sm SLbl S 5 s seS s 2 gl
Gl Soshe el sy ski A5 Sy
SolSa sla S5y nokisn bate g pll J sbad gl 3
b cenlos 51 518 31 6ol gime by Jals St 0554
e A Ol Gds sy S S ks sl
S5 sbay i Sty Ly ol 221K s
b S sS 5l ealinal s s i)l el asly ) )
Con gl it J e ¢ s Caaplie <S5 k!
S5 5 Sl Satn ol () 5 mae) gz
b g (Ol a5 culies Sanasly ao)0) (S5
el 3l 131 s ine by

(sh—izs 53 (YY) ol,LSs , Etedali-Shehni
sl psd Slealmal L) b a5 sl
G gl o)l ) 3y 50 (EVA) Sl Js



A4

b g, 9 9lge
solizal 3550 (O oy LA S bolsws) Gom 0o >
Cor S oS0 5l bass Gla b LY
b cush, da 5l eS¢l as 4 oledS ol
Sy i 5o (sl sbass cale ol
230058 5 oloie 4 50555 0Ll L 2 g0 Sl
() o) Slasie b gillae & sale o800 51 555 0 Y
ST LN g o P - ST L e W
VOXNO 5 Ve X Ve DX O ool 4 2K &0
5 szl 2 S 5o5IblS was wls rr Fe
delo 4l 51 amalle o) o 5 i U1 S0

Y Jois) a4 agie

Yooslat YA ale ol al B 5 G oo lidios aalilas

o Lt ez 03> 45 il g1y (MDI) &bl )
O3S 00 500,00 5w ol g Cd o i S
Sty Caslie el wopmes s ws a5 oy
el sl iy Yy ol Cla s sl
.(Mao et al., 2014) el sus S\
r\-?v" sl ey s r\»ﬁ' 53 48 a el @\»’A 23
bl sl F 5l el e 058l sas
S5 03 s ik polie bakips bata b 5 sas Lo
S Sl sz0s S a5 0 4Y 0 Cszlaes & |
ol 03 e Pl Gladoy &c& PR P T
o cles s e 5 ol L3l a5 5o o8l A
oaiis Sloe Y )3 ) gmes A as cale o bl

Al oo s ol Blaal 5 Cdds s &S Cu

Table 1. Technical specifications of polyurethane foam of Mamut company
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Table 2. Technical specifications of urea formaldehyde resin
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Table 3. Treatments and conditions for making light weight chipboard
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Treatment code

polyurethane Mixing ratio of

bl b biest us 5 obosl s olLd el

Polyurethane particle size

T1
T2
T3
T4
T5
T6
T7
T8
T9
Witness(anslz)

5 5

5 10

5 15

10 5

10 10

10 15

15 5

15 10

15 15

0 Without polyurethane
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Table 4. Summary of analysis of variance of physical and mechanical properties of lightweight chipboard using
expanded polyurethane
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Figure 1.The effect of the Consumption percentage of polyurethane particles on the bending characteristics of
light weight chipboard (the error bar represents the standard deviation)
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Figure 2.The effect of the consumption percentage of polyurethane chips on the internal labeling of lightweight
chipboards (the error bar represents the standard deviation)
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Figure 3 .The effect of the consumption percentage of polyurethane particles on the thickness and water absorption of
light-weight chipboard after 24 hours of immersion in water (the error bar represents the standard deviation)
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Figure 4. The effect of the size of polyurethane particles on the bending characteristics of light weight board
(the error bar represents the standard deviation)
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Figure 5. The effect of the size of polyurethane chips on the internal adhesion of light weight chipboard (the
error bar represents the standard deviation)
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Figure 6. The effect of polyurethane particles on thickness elongation and water absorption of light weight
chipboard after 24 hours of immersion in water (error bar indicates standard deviation)
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Abstract

In recent years, the most important challenge for wood-based panel’s producers has been an
increasing demand for wood raw materials, raw material prices, and rising transportation costs.
On the other hand, the application of lightweight elements in the manufacture of decorative
furniture has received more attention. The present study aimed at evaluating the effect of different
levels of size and the amount of expanded polyurethane particles in the production of lightweight
particle boards. The size of polyurethane particles at three levels (10, 5, and 15 mm) and the
amount at four levels (10, 5, 0, and 15%) were selected as variable factors, and the amount of
adhesive consumption, press pressure, board thickness, and final density were considered as fixed
factors. The results showed that flexural strength, the flexural modulus of elasticity, internal
bonding, and thickness swelling increased significantly with increasing the size of polyurethane
particles in the middle layer of the board, but the effect of size was not significant on the water
absorption of the samples. Also, increasing the percentage of polyurethane in the middle layer
increased the mechanical properties and improved the physical properties compared to the control
sample, and it had the largest effect on the internal bonding of the samples.

Keywords: Lightweight composite, expanded polyurethane foam, light weighting, particle size.



