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Abstract

This research investigates the process of forming wood-substituted composite boards from
rubber wood waste bonded with epoxy resin. The epoxy resin serves as a binder under controlled heat
and pressure. The study explores three different resin weight proportions—15%, 35%, and 50%—with
board densities of 500, 700, and 900 kg/m3. Physical and mechanical properties were evaluated
according to EN312 Particle Board Specifications, including moisture content, water absorption, thickness
swelling, modulus of rupture, modulus of elasticity, internal bonding, surface soundness, and air-water
contact angle, which indicates the water resistance of the board. Surface porosity was examined using
a digital microscope at 1000x magnification, while surface roughness was analyzed through image-based
processing. Abrasion resistance testing was conducted to assess surface durability. The results
demonstrate that the composite boards exhibit enhanced mechanical strength, moisture resistance, and
surface durability compared to conventional particle boards. The study presents a promising alternative
to traditional wood-based particle boards, addressing common issues such as delamination and swelling

due to moisture, and offering a durable, scratch-resistant solution from recycled rubber wood waste.
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mmgmmsmaauLLsiu%yu”Lﬁé’msuﬁméme
EN312 Particle Boards — Specifications 1@ 1
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AINUAIUNUY APUATULTIAA UBYFADANEY
AUkt niuivd AnuBauduves
AN

M15199 1 HINTZIUNITNAGBY ANUUINTITU

European Standards

UINTFIUNTNAFIU EN312
. Particle Boards
19U
n1sMegauaNUALlion NINTFIY
dsgnau N15NAFHAU
1| @@unuinidy (Density) EN323
2 | muiu (Moisture Content) | EN322
3 | WOIRIMIUAINNUN EN317
(Thickness Swelling)
4 | AuAuLIa (MOR) EN310
(Modulus of Rupture)
5 | vendatiangu (MOE) EN310
(Modulus of Elasticity)
6 | Anuduusiadeanniy EN319
M1 (Internal Bonding)
7 | anuBanuure s EN311
(Surface Soundness)
8 | nagaduih (Water EN317
Absorption)
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nsdanzueIiiUsraIunIen1svusy Ledan
N13AUYDNATEIN (8]

2.3 A2NUNUNTUYRIN URITHAR BN AY

(Abrasion Resistance)

N1SNAEBUNNSANNTD (Abrasion Test) U89
Faneuiun1snamnggiu EN 13696 [9] 3ald
FBnsmeaeulanziil eUseidunamunIuYes
Fanronsdnusenieldan1ngiidnisldauate
wmsgiuiiinldlugnamnssudidesnmeasy
fanfifinsindouviedundouiivosdinuandd
F1un1unstag Taeldia3os Taber Abrasion
Tunsmeaeuusundnfas 499 ldainnns
VGRLY

2.3.1 Amsgeyideriviin (Weight Loss)

wellalldinuIunauiagignuineenlulag
Asidend wazlpeunfazsieauluniileiadnsy
LARILARIEUNISA (1)

L=A-B (1)

v
= o LY

lagfl L = msgeyvdetmil

o

(% [%

A = diinvestuauneunsing

B = 1 mtinYesuUnaIINNSUng

aviin1sdnnse (Wear Index) s¥ysnsInTsan

1%
° Y

w38 Awlagn1sianisgadetmin @adnsu)

AONITANNTDUNTINUTOU BIRVUNITANNTDAN

2

AUAIUNIUNITANNTOUNALTIRTY LaAnIla e
a
aunsn (2)

I'=[(A-B)*1000]/C (2)
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2.3.2 AIN3aRYEEAUAN (Depth Loss)
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N3MA1 NsgayLdeauan (Depth Loss) Tu
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3.1 YUABUNISANYIIAY

o =

3.1.1 Fuldenanisisssuwfngninundne

Y

v

Fulsle1am131555091A 7 g s @nwnlu
uided 1aud Fulsforsmnsildlunseuaunis
nanuHWTULESR (Particle Board) FutAdaae
MZULNTI50U Sonic Sifter 31 VU100 A¥unsesau
YUR 1.24 TadLUnT hazgau1n 0.316 Hadluns
Tnoydand ety 195 uldaurndesnin 0316
faduns wavedaaudu 19snsd1uld (Core
Layer) A" UR 3111 (Face Layers) lugns1a1u

80:20 Wastduslaerinmen [11]

3.1.2 TanUsgarui unldlunisuaud uld
gNNIT

o &£ = T W Yy A ad a

dietusUiluuiuiannawnuldl Ao Bflondis
1 (Epoxy Resin) wilawian Iagldonsidiunau
NONTL5TURDAILTILTY (Hardener) Tudnsdiu
o1

N ®) &

3.1.3 dasdrunanvedulienmnsudnenTisdu

[
av a 4A

alunsidell Ao 85 : 15, 65 : 35 wag 50 -
50 Tngthntn sy 500, 700 wag 900
AlansusiognuiAiiuns (Kg/m?) Fawvsoamdy
ma%gﬂuw 1 %1 uazuuy 3 u lngvinssn
FJusulvidivnin 10 x 300 x 300 fiadiuns [12]

3.1.4 MN1INAFUANUANINNIBAINLAZNNNG

AINUIMITFIU EN312 Particle Boards -
Specifications Toun mwmaauﬂ%mmmm%u
N13QATLY N1INBIFIAILAIIMLY ATFTY
wssie vendadangu Anudiuussisdeainiy
Aawth anuBauvuvesinmii [13] ilevndeasy
é’mﬁﬁaumammmiﬁﬁugﬂﬁmmzam wafiliann
N1INAADUILHA DI UN NI NNUARNIULINTFIU
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LALDBNLUUNISNAABILAENISNAAD UGN
P9VUA 6 TUAIBENT TULAALNITNAADU

N a

A5 3 SnTauRaELTUlTE NN UBNENT ST
LUU 1 U

ANAURUIRUY 500, 700, 900 Kg/m?
Woddudlagwmiin
Fuldenmsn (uy.) SRondisdu
8031 Fuldidu
dounan | Fulfidu | uuwas o
5“.&9”;’ nang a9 15T m:sq
U (%) | qunn I (Resin) HU
. (Hardener)
0.316- | wewnin
1.24 0.316
15 68 17 10 5
35 52 13 23.33 11.67
50 40 10 33.33 16.67

o [y 1 Iy 2/ v ac N a
M99 4 EJGﬁ']ﬂ']uwﬁmsﬁu‘lﬂ‘EJ']\“]W'ﬁ"IﬂUEJWEJﬂ"’ZILisﬁu

WUU 3 %‘L!
ANAIURUILUY 500, 700, 900 Kg/m?>
a9 Wosdudlagrmiin
. fqufaﬁi Fuldl SRondisdu
NONTSTY | grgwasn
(%) yuatioy 158 fasauda
A91 0.316 (Resin) (Hardener)
faawung
15 85 10 5
35 65 23.33 11.67
50 50 33.33 16.67

3.2 YURDUNITHAR

3.2.1 MsmseuTull

13uldienanisAlglunssuiunSHARLE LT

1479m (Particle Board) U6 1UALLNTITOUYUIA

1.24 Ta3ALUAT hAZVUIN 0.316 JAALUAT LINDAN

weNVUIAAUNTHTUN1SVN T UV D ILNUNA RS U9 §19
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Uszanal 1-3%

Fuldivild Fulgiviiamin

TOUNTUAZLASTY

(Core layer) (Face layers)

UM 1 nssuaumansentuldl

ANUIUB AT IEIUNFUATUATAITLNU U UT
500, 700 @z 900 Kg/m® AMngnsuasaun1si (4)

AVIUVUILUY = WIaNIBUNTIN (4)

Jsung

Toed P = Aruvunuily (Kg/m?)
M = wanserntin (kg)
v = U31193 (m?)

322 %’umaumzmumséﬁugﬂ%ﬂﬁé’m

o 1 é’ Q’J Y v = o

n1sva et usui ulildn lagdnisiivun
gnydunanlunsvugulidaniosdusenaunuy
1 9u Usenoumie 3 d@aume 53U (Resin) Aabsd

I3 Ay v [ P
wU49 (Hardener) hazdulig19anis 9an15199 3
& Y o | & a o

LALBIAUSENBULUU 3 YU 3 4 @IUAD L5TU A9
wie Fulfonamisdunans wazdulionamisidu
YULALAN [14] AIR15197 4 YNITTIRIEIUNEL
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LR ugUwrugullgnling wdundglimiiiu
WaINAAIUNANTIALUY NEIINTUNDARUUBL AN
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MU3UN 2 iied g nszuiunsTusuiulden
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4.1.3 MINBIFINUANLUKUT (Thickness Swelling)
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