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Studies on Physical Properties of Wood-based Composite Panel
with Recycled Tire Chip*!

- Change of Properties on Composite Panel
by Mixing Ratio of Combined Materials -

Weon-Hee Lee*? + Hee-Seop Byeon*3 - Hyun-Mi Bae*#

ABSTRACT

In this paper, the relationships between volumetric mixing ratio of rubber chip and physical and
mechanical properties of wood/rubber composite panel was examined in order to investigate the mixture
characteristics of wood and rubber chip. Because of the specific gravity of rubber differed from wood chip,
physical properties of wood/rubber composite panel was shown very different values by mixing rate of chip
element. Specific gravity in air-dry of composite panel was increased rapidly as volumetric percent of rubber
chip was increased. Moisture content of composite panel was decreased as volumetric percent of rubber chip
element was increased. This results was considered that wood weight is light and porosity material for
moisture absorption. Compressive strength and modulus of rupture in bending test were decreased as
volumetric percent of rubber chip increased. By mixing ratio control of chip elements, various wood/rubber
composite panel can be applicable to every interior materials such as subfloor, playground, and exterior
materials such as road blocks for recreational facilities in garden and forest and city parks.

Keywords : Wood/rubber composite panel, volumetric mixing ratio, physical & mechanical properties
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Table 1. Manufacturing conditions for rubber-based
wood composites.

I.5em X 2lecm X 2lcm
Wood chip, rubber chip
Adhesive : Polyurethane,
solid portion 99.9%
Curing solvent
Temperature : 120C
Press time : 600sec
Pressure : Skgf/cm?

Dimension of board
Element

Hot pressing conditions
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Fig. 1. Ralationships between specific gravity(O)

and moisture content(+) of rubber-based wood
panels as a function of volumetric percentage
of rubber chip.

)

Ut oA

of 7AE Fa&& Uehlx S d5ny
o] #EEFE0] A9 glow, vide) chFAAEQY

A FREF oal old @4l kg Ao

2 4ztEch ol ABzRE SAAY 2R 2gn
co] #EEF HE A4UFE BAPe R oy}
= @goln nRUR BAYe) dm PAug 23
o ofa el B FEEY 2h] HsY Aow
frerigict

2 E'_Q_lii_r: o| 7I-E°c>
2 20 EAFY nTHe HHugd o B
Freof rdnZa guzete] 4@E EEsiE)
o] a1 2RE EBiHCo uFo] FolAsE Y
T 733 #dadte %S Jehzn 9 &
v Fo] Frhe EAEct 248 5o AF
W&ol a%F o g3 Bo] oyt mFe 3
ol Wi Aol A "ojzi= @A Bl Fe
Z7hel e gAAS 2 Do) FAHI e ga
Hog Fubile Ao BAHc} w3 ok 0.5
TolA Zxe] A& Aole BPRS 48 F 2R
o) e 7Rl Aoz BMEY & e
ol 16}04 #434L FdojA AT fol| i A

. & ga4dAsT) oig 27 i) old &
v M-c o *M%u}. upeba] kel A
E ¥y SdAss He 3
7}

JBBAE ol
HelAT. 2R RPHoL ol Fuel ke

EL

=

IR
A

o]
.

p
hwy



Hol SHolzt & 4 Qon], olzFH Aw B
29 4% olu A% FAUNY & US

Y 3ole mpyel Axugd me §7
Sinh 2 2R FYolE Frew
e e aRAsl EgYH #de
Anzye 719

oX

&2 K
rlo

Aoz HzEm,
A7 gl St e F&%sH
A3 el olE A3 RE g3zr e o
Wb ol vla) mFe] EF wiel ®e] FERAE
M2 B1d S gle 2PoEA BAES e %
2ol 2 Biage Abge Adslor @ Aow wd
ol

Wdee Eisidel WFPddie Qusol
S Aoz S AR(F T 1997 3
A 953 2o S43e] adedHEge
EJ=gert deddde da2M Fdon 98
Aol Ay ez A4 Hrie dxe 4
A7t Hutetol @ Aoz H4d E=F 2EJS
el SAer Az Hude HREAFH S
E3tad] 2ol B3 100%9 2+ Ev 173
100%2 2%l A desten, HAg 2539
EdEol 40 1 60 Aol HFAFHS M o
£ @E JUEhidch dAAeE WRHAgHe 1%
9] vlso] F7hee] mebs nER 60%A 37 =
Mo g Aadhrt 80% 5 el oAl Fotske 4
e Jelliglth o] A2 RE EAet nFel olF
Had FHA7= olggo] Jer, M=z
Fefel HEA fgeoit 3zl B8 A7t
1220 A o] Foixfolnt & Heor goryrt,

Y 4ell= nAel MAEe Hd X
FaaAE vepodch e uiel Zol nF9 &
#golgo] F7HESE AUFE HAMdHez FrEIA
om nF3e] ZA7t AR FE2A J¥8E &
I 99EE ¢ F e
a9 selle 5o AXu &I GEAee]
Vet EFEE Ryl A AH ol
&8 AdH o2 didte ZE8E veblilen, 54
el el nFAel vlsted Y F BA= =
AFo]l HAdFE F 3o ol FrHge] wet
ARG EE o RS GE vElT JYd=
et aviel s RH e Hajol vige] 4
g TAIZ Bl g BFgE=o] B2 of ¢
Hojurtn & & giok. whehr o] dde] AH2RE

He
Py

=
=
=

el
AR
A

- o
peal €
(o]
[
=]

A

A

: 27}

=

=

=

=73 -

gle 27 E 482 3 B & P}
W XEche 4EIEE We Fadd AlgsE
o] £xHoA gldAe] slvtm FAvEc)
3] o7|Me 233 fda3le wgn g g
Ao d=dee Agehs Aot do
2 A7te) HakAl g 9 ol ds83el 34dd
u2 BiAe dedy € A% A4 Ao o) F
ojZof & Ho| vi¢ Fa3 Aotz dolgloh
olel AzzRy Efudel 95< n¥e &
A 71284 mhotol o8 48 E@ & wE B
guidel AL AL 22 oAk ZA4A A5
ol Yoz Hrtg 4 wWeto] vlEW AL
o voprte 7t € 4 Y-S Ao s
A7) Ade QL2 E sled FxpHd ¢
BEAM 47t8) B 5 JE Ao2E AR Z9x]
AHEA el Q1 WA Fo FFmx ek PETHl
ZabrE HdR, £ Fo] ok B I7AE" #%
fo] 3 nFHdBe T 2-o| od) AxMA
o NFFe] 42bgo] sheEE ALK Fo e
Ayt Bxaiy BARd Agel v)sled 3
dgo 2 YA ¢ @A Jepgon g
b= RHOE $EEES e Rl A8l g
g Aoz FdEint EfAdae gz de I
B2y 2re] o] fo] AYPY o AzEm 1
# oonlojlA niel kAP S S nictH o
FAZHCE 83 22 alfulgda), AU sae
bl wglelut ofdle] FEAIdNS uietay, A
32 AAdso e ohtES T IEFHy uid
A, Fag, FERLEU =2Fed ¢E3A =44
B3de] 2AALENY ARIFUYY 59 YR 5
o2 I 458 wtdhe o] Halgly A&EHA @
goll ZA 7|4 AR qAEH nRe} 29 &
o gol o3 ekt BH o Azrheide] 7id
"ot B3] kRl o] &0l #AR JTHolA
£ A9 gokg Ahdded wE molAd, FU
A AP BollA ot HE4E 2 5 %
Reg gztdo. &3 gAls =2Eede) 2L
AE AldEe dHFozAMe 2GS Y
F glon 1R} o) &l £ AT 22
ZEd v]E vprt EE57] g 25 GHolE E3)
v} 71ek BabE el s alelate] Bitslo) os)] A gsld
4 ke Aol & o|Ho] o] AF o]q] I A
T daed Roz Qg

e o

n

=1
=

e

|
=

LOENI°13;9~

=

i o



40

o
30 o
P o ¥
5 -
D 0%
X 20
z ol
X
= . %%
10 % 4
0 +
80 t 44 .,
[s) ° o N
o S, 8o°
0.3 0.5 0.7 0.9

SG

Fig. 2. Modulus of rupture(MOR) of wood-based
composite panel as a function of specific
gravity in air dry.

Legend: For instance, rp70100 means nominal
specific gravity’s 0.7, and percent of
rubber chip versus pin type of wood chip
is 0: 100.
¢ : rp70100, © : rp50100, A : rpS52080,
X 1 rp72080, X : rp74060, O : rp54060,
+ 1 1p76040, — : rp56040, A : rp78020,
< 1 rp58020
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Fig. 4. Relationship between volumetric rate of
rubber chip and maximum deflection of
rubber-based wood panels in bending test.
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Fig. 3. Ralationships between the volumetric mixing
percent of rubber chip and modulus of rupture
of rubber-based wood panels.
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Fig. 5. Ralationships between compressive strength
and volumetric percent of rubber chip in
wood-based composites.

Legend: For instance, 07RP4060 means specific

gravity’s 0.7, and volumetric percent of
Rubber chip vs Pin type of wood chip is 40
vs 60.
< @ 07RP0100, o : 07RP2080,
4 2 05RPO100, x : O5RP2080,

: 07RP4060, © : OSRP4060,

: OSRP6040
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