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3 Cross cut test



g S Conglin p ESop JIg g 465 g9 G

S8 eolatwls g0 ¥ Jgam [0 00 S Slasine b dgidie

Sy sl Sizes Sle (gl (b de

oasdslyl 8 Slasin L ALCO 2716 23 oS L ol
A oolaiwl ¥ Jguz 3ub oijle ails IS lawgs

\"T/
L9y 9 dlge
O‘g.o
5\“’ . L.Sl—“ef ‘Y’ A Jj—b l_| oJLé.';_..u‘b)g.a u,ujg)
anl)d slp ol ags olus ol k5l s A5 jeas
e 43[5)15 ool g‘.\.z.ca..\JLa)é o)5| SYWE Y ‘6)150‘255)

slloyd o9l (12 ) Clasio -1 Jgaz

e

SR

VYV
¥
Y¥-

kg.m3y a il
©0) sul> slge
(CPS) 4595w
S wb Js

ALCO 2716 lo ()b 9l ol Licgy basins —Y Jgor

S

Ay 0.

(kg.m3) azils

(%) A+B =y AAL> dl}o

(celw) >_>da...; O S QLA)'
(celw) >_>da...; Ol S QLA)'

Goy) JolS ol s o

S5l eolaal b Ls e85 1,8 solatwls g0 o JS
Vero B0 o, Copw b IKA (SOG 500
S5 Jsloe s 0235 bgloie o L a3 5o 590
@ o S35 do,d ¥ ke 4 sy Vo pauigal
Wd).a.‘o 6‘)" owul?b.»‘ )L.:Ad.\]oéu: aslsl u]
2 Sle e ces Jlaie (e 2 pS 10)
So 5 5l ey jsbay MDF zh (g9, p» cunx
Y plaS o a5 3L slise ley ol eolatul laailass
OFey SR L OTT o5 oy 51 6,525, sl

oolaiwl o gl B xd+ Slrao olul 5 o gle YF

G (12l s g,
Mwgie andls b as sle Bl sy 2 omeb
£ oyl coan> bawg yie Lo 1§ Cuwlbis L (MDF)
dedigas Cole Cyo Wgd aie] 25 g g RN
5 sehe 100 oy g Yoo Jsb a4 553 S
it S Ve 5se 9 VY sb 4 55 b 1S,
A eals

9 G A 59 g pelal o S S Hhaiedy
S5y 5 s CBL 0y, Al e S8 5 Caslew
O3 2oy Vo Gliee a paraST LS (lgica puiS )]

! Medium Density Fiberboard (MDF)



VAR Lsli ¥ ojled sl Jlo el 385 5 gz alio aloea

< T'T\/
85 039 slee 2 Obosl by egatie 5wy Yo
el B S oolaal 50 09,8 3.8, ¢ by
Sluiml b a5 a4 S 5 0 mpeyie popS Vet
Erore g S Ve lade cpldsa o il S8l e
S ookl b S5, il 00,8 eolitul g delre
P b T Ls o VP oled 4 e b (ool dlgiany
gl o) 2 420 FO agly by (el Yo alold
Cawbrs Liolesl slopiie 5l (SO ab [l lbdiges
Oygods S5y AL skt b Gl oS 0 e
SrSojlul jslied (285 Sjpe aVes 9 VS
Glediged iz 1 S diges dw 3l idigy Cuwlbbus
Fogls Voo Job 5 siaike Y8 sligy b s Lol
30 9 b g jo bla jglaie pl (gl 0005 colarul
Suld g WS patie Job sliul) 5o Susdse
Stz g ide Jlesl jl am 5 k3 eas ol Ll s

JCON TOARY PR R T TR SUNS1 IPSN TS0 TN IR
SSile Sl gs s diges Calis M| b (g o3Il
aS cul S35 a4 a3Y g cudJlesl ilig Culrs
S lediged (il bulpd il lesy jshaieay

Al &y Lol sladigad yole

axio 5l IS, CeiS L jolaieay s
OSey Gl o o e e ¥ oculbsl ol
‘&’)"QJ"’ALS“’L“J » ‘a)fﬁl.as \/& °)"5 )LA-MS A eolawl
9 4l yiehe FIO up Slrio ok atey Sy
oot Obey 0,5 epdais o 5 il a0 A oy gleo
o oxd 555, sbaaiss 5 auebl Jsb & 4iio ¥
R RS 5l alols Las> b g ad 9, op 3l zo
29 plxl s jsbay o] 6locas b asas ools
Ve oslaila o] (g 0,lS ey (oileSis 5l e
g5 99 3l g cSlop polaieds 35 plnl e s
0,5 oolawl GUIL gLl o dlals e anw Jlgs
Sbe g el Al pe g0 50 oad 00y I sla Jlgs
Looolow Jols S Jlg ol amd )8 a0 Sglase
a0 boolaw Jols R (Jlgi g YA YA+ (5,05 4> 0
Ve olawd o) azy0 2 gl g wivg VAL V0. (55
Sl e Gleeay ab Jlel cliS pacd; A
Slp Ol jebas Teov oy a0 boolaw 5l csls
ol Hlasd 5l eolanwl b e .050,8 colaiul by las den
e Ohe Ao ,8 S o Syl enilalras o F
0olaul b ¢ il comlio 4 9y 4 (ol jshateas

owlosT 4o eolaiwls g0 (gl ylows uS—¥ Jguor

i slowi 05
IS by cwlbes colp Jlg agS g9

¥ WY *S S, *B-S1
¥ LYY s ) B-S2
¥ LY ‘R i B-R1
¥ WYY R o, B-R2
¥ WY S ke *E-S1
Y WYY S e E-S2
¥ WY R ole E-R1
¥ LYY R e E-R2
s R pr s S zhe ol B

300 kg w,5 L Szee oSel caz l oolanl
lodige;] oz Jol5 155 jshiteds 5 ool suilow
Al (6 IS oS il a0 Ve gles jo cel YY
Gk (o225 S50 Jlesl b badiges (Soinnr Canglie

DVFl w3 obs,l ASTM D4541s laste!

3 eoliswl b iubgy (Susiumns Cwglio b))l
Pull-off g0 3T

o 5l e yidgy ;M Ceoglie g pSo5ll gl

L o ko ¥ wl)laél“awjﬂw..;_?)’lglbo%



g S Conglin p ESop JIg g 465 g9 G

29l ad jolaieds (8,5 18 pw) 090 yiegil YAY
@l 2lFn b Jizms (e Sl gsSs e
0,8 eolaul JuSo Ko VY ey 9 ol Fee
oS ol ad S ks sae Faised 2 sl piglal sl
() JS8) o s ;50080 5l gite ke B alols (o
Nfley bwg psai o slp (EP) i 3545 asls
Wges @ 5lp aad ) s b 08 ,] Cews 4 Image J
polie g ol solel pgal Yo aiss e slp g poas ¥
05 ol 555 n Sy 5L S
el sl wib,ls 4355 9 Minitab 16 l38la 5 ;)
oo By Lolesl ol eolanul esls (g Ll 5L
03051 oeSiles Slagli sl g w05 plwl o556

25m

.

Y’YY/
EYRICIPNCNTIY
SOt S IC R IR IS
oy wyr —oRby Bl el (il
ol obml gy cnl aoY LL8F S Sy e
Lo abbie Giiy 5 osr Sdb ol S (S
s bsbe 4 s sl Caey g L
ocshee B Jsb b (35Sns Koo (slotisas e, oal,d
fhie 5| oo A Culid 5 oo YO e
Sae B slasi 4 oad (155) Bl (Job aes j3 5 (o200
Loy b5 5 cale) b gl ko gl 5 250 angs
Jio Yooe g Ve A onlis clod2lS 5 sl
RTINS WS WIS WX S TR L JUS 8 P U R WA
sl ypld acgeme 5 bl b o Olympus
zoedsb b Laxl g yegll YPO zoeob LSe35 0

5mm 5mm 5mm

— e
— b S
MDF

SRRl (e 9 (2 85wg S anlllan (gl p oudbdnyd diged Suilod b -) S

1 Effective penetration



1Y Ll ¥ o,lesds ool Jlo o))l 3el5 g g aulin alxe
) ) R o I &

L YYY

F30 598 yiolyly 9 (S Cuoglio polie (il ylg 43 —F Joua

Py JlwlxeF “’j: i’f: :C T Oy e 39
INEA Y/Y - [+YYA - [+YYA \ &S g9
/+AQ YIYA NARER NARER \ ey Jg
IR VE/NY AT AN \ JERIRONES
OY/ISY 23R 23R \ el Jgxaiss g (Satans Coglie
[+ A £IYA NAAER SAAER \ CaluindisS g4
AR Y/IAE “[+q-A “[+q-A \ Cabs x caloy Jlg
[+¥4* AV SINAYE SINAYE \ el p Jg xcwbuoxdisS g4
ofee Y-£IvE \YE-/OA \YE-/OA ) &S go
[-V¥ Y50 YY/vY YY/vY ) sl Jlg
-/av. / R [+ \ gy Caals
[o o\ ** \Y/IAP VAE[ 0 VAE[ 0 \ el p JgxaisS go o
<INVE 4 Sivd Sivd ) ColBuoxdiss £oi 7
-1V I A -I59¥ \ Cwbrs x el y g
-15Y4 NA A A ) el p Jg xcwbuoxdisS g4

Ao, A0 Gl o 5 aoy0 A9 liebl o s

ogy 50 Sedi yhelyly g (Sdius Cuoglio y Jlitwo I 51 gulis -0 Jguar

L bl (eSke e L .
G095 e L. E9eg)S _ . Ty exio Jolge
(UM) y5 30 g (MPa) (S

b ava a YIVa o
S5y 455 g9

a YEIVO a Y- ale

a VAIYE a YIVY (YA VYA)S a8
oSy s

a VEIVY a Y/ OA-=V0)R

a VAN b YV WY

a VAN a Y/2A aYss

2 Syl polie (2Sle g 5L o Foages
pr ety Jg 5l 5V as,0 0 R) py el y g
el 009 (S)
Loslajles jo (b (S Coglie Sl

Gl g yobdy Jiliey AVSS 4 Cond idgy a¥go
(Y JS5) del cws 0 YL aoy0 V4

(5 Sy Cenglilo

PRie 435 Siso gyl lxisa s b

Ceoglin g Zlo,y Jlgi g 43S g9 Jatue SlaS 0us )3
polde Sl Conl 0090 Lo ge Giligy (S
ooy UiSg) 4 Cad mle 1S, 50 (S Cuglie



YYF

N

/¥
; a
é\ ¥/
3» ¥/
3' Y/4
Yy Y/A b
ﬁ YV
J?
=3
~xp
Y S aY g

nj.i)n.‘.'.ml.ir..a'

S Nz Cenglilo gy ool Jiimo 1Y S

Olime 4 Gids (S Cwglie o gae als
75 Sle 5l eslatwl a5 Jb> o .l sals sy VYA
Coglie Hlogre ildl cel zle 15y, sy

(Y USS) 00,8 as s YOIV Jlade 4 S

ol S5l 5 5 w55 g5 lite 51 oges

~6S Gl cslay g g9 50 605 54 a5 das ge
ol ails JLos a1y Sglie 3G 90 mhe 5 3, slo
QO yemie oly 455 gl iy Jlg 5l eolasl Koo leay

g v mS mR
v d
3 a
. Y b b
3- Y/
My
a V/a
20 /-
g fo
5
e .,.‘u.
= o

@S

S Wy Coglio y cS oy (Jlgi g W9y g9 Jolie 51 -V i

Cwalrd 90 10 Sz Cuglin obe o cxe OS]
w‘) J‘Sﬁ) B JL;)W)“) ol 00 W}J alises
Bldjl GYasl ol a5 0 idgy (Saien Cuoglis

(f J&m) Cnl 0345 )bu;;"“ (_g)LoT

K5y (B gy s 00ld bl W3 a5 @58 Lo

Os (S Cwglie dgnp wrge dl> e g3 0
Cals g @S ey bl ol g oS
O Y Cwbrs gl oS el ol 1 S by
w3 \F el g ansls syt b gle (255, 5



VAR Lsli ¥ ojled sl Jlo el 385 5 gz alio aloea

“YYo

¥/
Ay
Y/
/o
Y/
Vo
v/
oy

e

ab

g

1
HT

&

(JSwly Ks)

Y o By g

a

=k

agS

S Wy Caoglilo g gy Caoliud g (iS5 £ 95 Jolie 1 -F S

5 logme Silidl ul sl il (S Cwglis
o O0duw ) Juo )0 YZNA L C\JY5¢ l) > Wﬁ" cJl>
YY) ol )Kan g Vitosyte )55 L ise opl gl
Lo 59 illas (lasys, idu slaaiss 5,90 4o
@ Somd |y mhe 5 (A1) 4555 g0 Dglite s & S0
@ Solite lagwly 455 50 a5 ol cge by
Gl e A Sy s plis cSlsy sbe Jlg
S raz o b ool ekl oo py Jlgv o,
Gt ol g0 aS conl (S a4 p3Y oy las YAS A
5 ad S L Sl Iy 50 8 5 ol Al
Si Soazyo b ey Sl al>ye 5 (] oy
O S Sra jsba A 5o 035 el Sl
C.al.g (5'9 Sollas S9>g QSI‘?" 9 b o..\..i'.»&.:}‘éﬁ C_law
3 BB pl as ole las i gw Qﬁ.a)’]
G55y €95 59 50 ) Sglite Jesll nSe 93 Wil oo Iy
Py ez, b Jlg gyt 008 el wle 9 2,
S o e 1) G5l AS55k (e (S Sueglie
b b oadl pl as ol pals idg aVeo Jles!
Sgl 0aiSTyy 4igS 0,90 ;0 (Y+1Y) ], Sen 4 Vitosyte
Slppr Jg sl solitul sy oo k4 0] s las
855 o ol |y 5 VL Sy Canglie 2585 355
Gy hele a5 ide aY cuwbrs il asb [a]

s el Jlg wsS ge blime il o Jss
25 P @RS s plas | Adg culs
Oy Sl g9 50 50 ) Sy, haw <o sl
5o cdljlade adl gl co (S Cwglie il cely
aS ael Caws @ Qo yo YV/F idies a¥oo b slo,les
B Shbsy 050 3 Iy dg s s g bl Ll
oalS e 5 e 5l eolaial (ide AYSS L
0355 I8 re (g ko] Ll 4y a5 54 auo 0 Y/F Caaglie
OSgy sleslatnl cdl> jo cal ol o Koo plods ool
by Y bk Gl ey Sl s s A,
Sgd (S uaglie 4255 JB dte 9o Wl
czse s g By Sy Sl eslatul (as s 10)
I i 45 sl iy S Cuglie 2815
Gl LS Cooglis ke 5 iy Y Culiko
Ao oo slid | gas o FIT rals asl Wb e
5 2y eSbp Jlg sl eolitul e (255 3,50 50
@ e il Subs LK) (80 ile (pizes
Sl 0als Jilgy (Soies Cwglie o Jxe il
slajles ;0 by (S Suglie jlade (0 JS2)
Calins il A s 0 Sl Jg b e 255,
Qo Vo g Sl jo g do 0 VO/F il Y
el 5555 sl Sescots Sl 4310 s stno sl
cebon lp ) J leslinal (oo adgy 4YSH L

Sade jo Lo gme (il sy YOS Coge wilsd oo



g S M Cwglie pcSloy 6}15354,-;&3};‘&

Sl 5o ge Gl Likbg (St Cwglie polis
S5y 4 bgrye Cuaglio b il a¥gd g o5 cSloy
BB gy VS L (Jy gy csby Jlg o zle
3 e b s Q|53‘59 13 caslaslos Ls)lo‘_g;.u ‘_s)LoT
ks Jleel g calboy Jlpe 5l a> e 90 605 a0
GYo 3l eolaiul Cl o Caglie 4y (iligy AYSS
Cwoles g a5 Cowl S8 4 oY cdbicans idg
25 095 YV (ide a¥So L lojles jo b

el s 4 (53,500 VA by Y50 b glolos

/o
¥/
Yo b
Y"/.
T/

Cenglio

HO
H O

o B
ICEERT) _—
g* Ve .
Jd oo
2 .

Cohesive Failure Saz 595 s sog90
Saglie Gl I plas a5 o9l e o (25,

SIF 0 eyt g 1S, ! o Gy (Sois

Sl pycsls,,

YT?/
95 Sl sre 3 dspetee Fl el anl B anse
Al Lol ool gwle (155, L8, cusls walys )]
- S 9 0XBIdgs il ke 90 o aS (glaisSay cudle
45 aSul Ll aslails ‘;M Coglie p (5,
ool ond LS5 g Jsbss Lo cél ) g
Sy e g ol dolye b colayy g 5l eolil
Sl sl galf by (S Sl e S
S Cuglie s a5 GlagSay [VY Ve 0 Y]
Y Colks gl 5t asl sarisy S5 1, Gidsy

&S olxlil ams o olis (moly jebas jo 1) s

Y o By g

s
oL

wg¥

S Sz Cuoglilo  (odigy Cwolius g S loy (g (iSTg) 98 Jilie J1-0 S

Iy oads g03T (glaaiged ;0 Caulls Condy £ S
g5 5 Al S oh ladiges adS o s o olas
S yiieo Jad Joxe jo 9 Adhesive Failure L Socc

bgye sladigel pgas (0wl ooy (iS5) 9 iy
Ll jo wass e oo oo 4 mle 255, 4



VAR Lsli ¥ ojled sl Jlo el 385 5 gz alio aloea

T e

G oy g i Coom gebo (B9 ol sy (bl Gi5T9, YL s ,y) PUIl OF (yg03T plowil 1 ey Ldiges cordg —F JSi
(Uwingy 4 g0 2 due (g MY i1 dac . ) Jlgi reanl,y

VE gl 55 50 i Ss8 bl Sk ol
UN) Gy 665 @ Cas a5 aal Cawd a4 9,500
Cowl ails o pxe BMS| wsjs VOV Taj..\> (9,5
Olyed gl 5o S9d bl g i (Y JSS)
gl 0aiSTp a5 il b dwolie 40 (1459, Lidu 4e5 ST
395 g yiden Jedsd ik, cdb Ll a we!
.‘awa.».o ‘@L«o 4455 ) 45‘_$Jl;>)o Sl 05)1“" O Sgi>

e ys0 35 95w VP a0 )le (slanigl

.

-t
[ =

—t

—

[ =

(955) Yige Sgdi (a5 Ld
&

-

ey S
Cobuse o 3l cwl Oile S deas yualily
Dol adlllacs g0 pgas (o0 4 op3, dawgs oo L]
2 35 5l ilate 0,5l pasly cnl Sesoleay
@lp Sl 5585 yally @y G g ol Bl Al
osb)ly a9l bajles anlie
1S ol lis Sie ek g peSoslil 5l Lol polie
» Sy Jly g 455 g bline Sl g 4isS g5 Jitume
03 s giee woys A0 liebl mhaw b el ol

a

ol

a5

Fgo d98 yob)l p (AS9) E95 S §I -V IS



g S Conglin p ESop JIg g 465 g9 G

90 oy Jlg g 4eS bl Sl loges g anlss
A JS8) s oo lid aigS g0 o |, glate J....L
ey Jg 6xSla ) (iS5, 50 Ko leay
D23 oo Giali8l ao ) YA L) (iligy 5 395 2yl o
cHlon lr py S eSS e 255, s
@ She 3585 ;bbb cee Gl carge (255, mhaw
Sk Ao as )l o il oad a0 YY i
(Feeoaz)0) 00 LSS mhaw 90 2 0 ey Jly
215 42 (A5 g) gl Bl Copndg 0alS el oo

Sy dalg> Clsy Sheo g olel al> e

o
Yo

T4

(039 550) yigo oyl sl
0O

Y’YA/
s a e Wl Geslin anlp all

ool 3l oolaiwl 09 by Johw (5,0 glad 4 g ws
spbar a5 gl g s bl Bis crge Wlgioe o0
Gl i L po 5 0ph wlanily gas mhaw )0 shaes
waz gl Jolo b odds g ool 15 Lags g
@ sl 5l (B 09,0 Glad 5 W )13 oyme 5o
PP ol b ¥gene a8 Jol o )0 098 5l e whan
odd (Mo 5 lgen i mhw 05 o0 Jol> ooliiw
2z Sl (o 905 ilgy 3585 5] o WS e
Web sl ) Sipdy e it Jobe o slad

—HQO

5o 3588 yialyly 3 1o JIsi g 53y 95 blise 51 -A UK

e B0 Ly galS 1) She Sead Cowl audles
Slde Sl Ay She 395 a5 (alpd o oS el 000
Cwles b sl o ide ol 00gs 0,95 10 (6 5eS
§ e il o8ls iy 1y (553, e SIS,
4l )0 A 35 50 392y (S Suoglie 231 Y0
S5 oy s pFoadl 5l olo gl 3o .l 51
Craglite iy S9i3 A il b &80 Ll S5e
S 1y oS i, by G5 5 St
W3 oo (LA 5 (995wgSee polal &5 b les ol
G g 555 e )0 i 6)lseal 352
Ol yuiam S L (Jy ol oad be 34
gas oanlive Lyl ol 55 1) ey Caslis iKanl
o Wlge Gy Y Culhs s lugt (nl 292

— oy Bl 4l g9Ss See puglal A IS
Ol g e e i Gl L )z o0 1, 55,
O 5 sz il 4 bayse lojgyed ol (o slas
skl Sl lygl Sl ids B il ()l
Ao Golseal Gl Rl 3, 55, 4 b e
e Gl ot ]y py by g xS B
95 s)lgenl )0 g 3985 Sl coge dlins
Sl ,o idgy phe S9i5 yall (lBl carge Coleyo
el 0l i,
Fably jlade o3gr fiin whe (255, 4 by gl
s oo slid gy gl eolatul Clle o 1) jige deis
Ay, ol sy lr py Il e Ba &gy
5 ool gz 8L 5l LA slas lgenl boxi g0



VAR Lsli ¥ ojled sl Jlo el 385 5 gz alio aloea

N Y‘Yi/
0391 Uyl ‘_4; axdlland g0 icdigy Jsilz;ﬂ)'l (}5 3,ls
Coz g 9 O ysl (b (b G 48,5 Sl JLasl
SpeS 10 DFL sl ol Wsm g4 5 Wlgs oo

<l 5 PUll OFf (g0l plosl (oo (25 35 e il
Cabs Gl b asle D] asl Sas cuwglis
03lo (i (Al gy (S Cuaglie (Gidgy &Y
S (Faiaz 555 536 L g50se nl il .l
Sl oy mhw GBS g5 6lsenl Gl ST 50

Wylito 1oy (JIgi b gelo 9 (1) 4395 )0 (i 9 )= Gy 51 yial dna b (o 95wy ;S gl -4 S
9 70,8 bohs . ) CSlopn (Jgi 1amly G oy CB10 ) Jgi 1o Coomw ol ko (S gy il (Pl) W9y WL 0y pglas)
(U595 g imbigy S oo Juad 00 guo 1 il as (inligy S9ii o 1 ] (S

iy Cwelrs g cSlon Iy ege bl 9o b
wadpled auie g olo) WekS ool pnl lpiea,
SV Swglie poodle 235 15 asllhaes)ge
—o3ll b 5 (355, S8l jo (g So Comdg by
@l Gb 00 pwyn She d9b8 b 65
5ol Wlg oo a3S £95 A5 W08 astine ol
Coslie 59, » 1) Mg Culs g by g
Susglie Sooplud e pdS (heSed (S

axpo basby By bl (iS5, 9 Glube (Sois

& 325 Az
BN E LN S A A TR CUEVEE ST
Wasd o JSi5 1) (Bl GenlyeSe g plele liL
A eizen g Gy Sl CobiS 4 gl
g Al ol Caedl 2o il anlB sleas e
o el Slid lp clie gaose Wil oo
5 OUysl (b by (St Cuaglie cu) 4 anlllas
e oS whe g ) 455 90 10 sz ek A5,

g b wloy wilesls plaisl 05 a4 |, 5L cdes



g S Conglin p ESop JIg g 465 g9 G

Oilg (SN Ceglie (lgige Gibgy YSG Jlesl
(Obgy aYge e Ly Jlg b (A5, 4 Cees |,
agie ShalS )0 sl B alias cpl a8 ols il
Ayl 4l el aely g olegias adg
gl cSlby @lp esie Gbgis, gads sleasl
Cooglie dwnlie (owyp wpSee B oslitulse
oty booadcsly b iSs) § Ky (S
Geto S Wil oo (Syso g Ol es)ls ool wiibe

Dl At dingy (b, Ll o |,

T'T'/
e (559, 9,90 y0 a5 Jlo o woads cél jleo YL 6 5
S Moz Suaglie Gl Crge py (Il 1 eslanu
5 xS pgf Sl G @ls el oud
OS5y 297 S5 g5 9 S8k 4 ax g b Ogline 3o
(VF) ,Ken g Ghofrani axsl b aliws ol a5 oo
el g bl b oSKs @b 5IY] culs & plie
Ol g dges Sy gy 395 Bee (1S o0 e
olis ls ol zals 1) ao ibe anl)d an e aladl
9 5 Sl eolawl b oxle aie3 8,90 ;0 a5 ols

&lw

[1] Talaei, A., Salehzadeh, M., and Abdolzadeh, H. 2016. Study on adhesion strength of clear coatings in beech
-furfuryl alcohol wood polymer. Iranian Journal of Wood and Paper Industries, 7(1), 115-127.

[2] Ghofrani, M., and Khojasteh Khosro, S. 2014. The effect of wood surface finishing quality on the adhesion
strength of clear coat. Journal of Color Science and Technology, 7, 339-345.

[3] Ghofrani, M., Manavi, G., and Mirshokraei, S. A. 2014. Investigation on the Scratch Strength of Clear
Paints Used in Furniture Industries on the Wood Species Beech, EIm, Alder and Spruce. Iranian Journal of
Wood and Paper Industries, 5(1), 33-44.

[4] Kassiriha, S. M., Soltani, R., and Panahi, Y. 2010. polyurethane resins properties and application. Iranian
Corrosion Association.

[5] Vitosyte, J., Ukvalbergieno, K., and Keturakis, G. 2012. The effects of surface roughness on adhesion
strength of coated ash (Fraxinus excelsior L.) and Birch (Betula L.) wood. Journal of Materials Sciences
(Medziagotyra), 18(4), 347-351.

[6] Ghofrani, M., Samadi, E., and Khojasteh Khosro, S. 2016. Heat treatment of wood and the investigation of
its effect on surface wettability and adhesion strength of coating. Iranian Journal of Wood and Paper
Science Research, 31(2), 362-373.

[7] Gholamiyan, H., Tarmian, A., and Abdulkhani, A. 2017. Improvement of adhesion strength of polyurethane
and alkyd coatings using sol-gel method nano-silane wood surface modification H. Iranian Journal of Wood
and Paper Science Research, 32(3), 322-333.

[8] De Meijer, M. 2004. A review of interfacial aspects in wood coatings: wetting, surface energy, substrate
penetration and adhesion. COST E18, High Performance Wood Coating. Final seminar, (January 2005), 1—
16.

[9] Ozdemir, T., and Hiziroglu, S. 2009. Influence of surface roughness and species on bond strength between
the wood and the finish. Forest Products Journal, 59(6), 90-94.

[10]Ugulino, B., and Hernandez, R. E. 2018. Analysis of sanding parameters on surface properties and coating
performance of red oak wood. Journal of Wood Material Science and Engineering, 13(2), 64—72.

[11] Hosseinifard, M. S., Khojasteh Khosro, S., and Mohebby, B. 2015. Evaluate the effect of oil-heat treatment
of Fir species on contact angle and adhesion strength of water based clear and acid catalyzed transparent
coat. Iranian Journal of Wood and Paper Science Research, 30(1), 173-181.



VAR Lsli ¥ ojled sl Jlo el 385 5 gz alio aloea

< Y‘Y’\/

[12] Manavi, G., Ghofrani, M., and Mirshokraei, S. A. 2012. Effects of wood type, moisture content and paint
type on adhesion strength of conventional clear paints used in furniture manufacture. Iranian Journal of
Wood and Paper Science Research, 27(4), 743-753.

[13] Ghofrani, M., Mohammad Moradi, Z., and Khojasteh Khosro, S. 2016. Investigation on the effect of
different methods of applying transparent coatings on adhesion strength of coating in wooden surfaces.
Iranian Journal of Wood and Paper Science Research, 31(2), 248-260.

[14]ASTM D4541, 2002, Standard Test Method for Pull- Off Strength of Coatings Using Portable Adhesion
Testers, Annual Book of ASTM Standard. (2002).

[15] Bastani, A., Adamopoulos, S., and Militz, H. 2015. Gross adhesive penetration in furfurylated, N-methylol
melamine-modified and heat-treated wood examined by fluorescence microscopy. European Journal of
Wood and Wood Products, 73(5), 635-642.

[16] Latibari, A. J. 2007. Science and Technology of Adhesion for Lignocellulosic Substances. Islamic Azad
University, Karaj Branch.



\,
Iranian Journal of Wood and Paper Industries, Vol. 11, No. 2, Summer 2020 \

332

/

Effect of species type and sanding sequence on the adhesion strength and the
interphase region of Polyurethane coating and veneer

Abstract

The purpose of this research was the investigation of sanding
sequence and coating thickness effect on adhesion strength of
coating in two species: beech and elm. For this purpose, beech
and elm veneers with 0.6 mm thickness were laminated on
MDF with 16 mm thickness by UF and hot press. The surface
of the laminated panels was sanded by two different
sequences; the soft (180-280 grits) and rough (150-180 grits)
one. Before the coating application, the surface was sanded
with 400 grits. Then they were coated with polyurethane in
two forms of one and two-layered coating. After that, the
adhesion strength test was done on specimens according to
ASTM D4541. To have a more precise investigation of the
interphase region of coating-veneer, photomicrographs were
captured by fluorescent microscopy to analyze and calculate
the effective penetration parameter of the coating into the
wood texture. The results showed that two species respond to
sanding sequences differently and a thicker coating layer
increased the adhesion strength. Beech as a diffuse-porous
wood had the finer texture and higher density compared with
elm. Therefore, the adhesion strength of the beech veneer was
declined by 13.8 % and reaches 2.59 MPa due to the use of a
rough sanding sequence. However, these sequences caused
the opposite result in elm veneer and led to a 25.7 % adhesion
improvement (3.23 MPa). The study on microphotographs
and the effective penetration parameter stated that an even
thickness of the coating layer and effective penetration
reduction has been possible when the rough sequence and soft
one are applied on elm and beech, respectively.

Keywords:  Adhesion  strength, Interphase
Polyurethane coating, Veneer, Sanding sequence.
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