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MEDIUM DENSITY FIBERBOARDS

FROM ACACIA CRASSICARPA
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ABSTRACT

Acacia crassicarpa aged 4 years from Sakaerat Cilviculture Research Station was studied for
medium density fiberboard (MDF) production. Fiber dimension was measured and found that the fiber
at width 0.45 mm, length 2.91 and thickness 0.09 mm had the great proportion of 30.09% and average
slender ratio was 33.31. That pH Average and Acid Buffering capacity show that 5.67 and 25.27.

MDF was made with the designed factors at 10% and 13% urea formaldehyde (based on dry
weight of fiber) content and board density of 700, 750 and 800 kg/m3. Mechanical properties and physical
properties of medium density fiberboard were investigated as specified in the Thai Industrial Standards
(TIS 966-2547). The results showed that when increasing amount of resin and higher density MDF will
reduce the thickness swelling and also increase modulus of rupture, modulus of elasticity and tensile

strength perpendicular to surface.

Keyword : Acacia crassicarpa, Fiberboard, Medium Density Fiberboard

A1

[y % I A A A 4 y o 3| [ a
Pagiiunnudesms tdunldlse TenitUSammuiu o v sgliduiag lumswda
Ja J 1 1 a o 7 A A <3| 1 a
wlesHimes uneaie uanuaanielunaznaasamioug N1y ldidudulsenenlunisnan
A 9 Y A dgl 1A YN 1 A o Y o 3 Y A A Y
weanudesms 14 Idinunniuualsua 18 ldieamefuanudesms sufludesmmaieniez 1a
@ a 4 a 4 < {a 1<
IfnlFamanudesns Tuilgiuldananszdumeiugoniade asragash dunteuilgniu
\ a 4 < < a & { A J
amtluasygne esnmiluldlas Idwandaiie ldge awnsoadanldnnanimiiui wazuenanil
o 4 o 1 4 v 1 L4
Tumsudsgdld msduaTeuiou vagmstwruvesa lunuilinsldls: Teminnldezimde
a 4 4 A 1 & a o a 1
asagas duemuyanuiundasauat Iriiaaieg $redululszmaag
o & y P Ay yya o w oy Y ~
Ay nugaamnssuiagnaunu lduaznmaa v lddaiuanudny mmihldeziade
a 4 a I ] Y v 1 d‘ 9 o Qy 1
asaga1sh viwdaaiuurule lddaanuruuiviwaaruie 14 lugamvnssuii Fudiunas
4‘ A 1 =~ = A 1 A A 9 9 =~ a 4 oA
InTeuTeUANY TaslinsAnuantianien Aneadesves lfezimde asiagaisi vnaiuiinas
) I o a a I ] o 1 wAa
i ldduiagaulumssaadudulovewruls lfsannuuiuihunats msnlSeuiouauauia
namenazguauianisnavesnmswaauiuleldsannuruniulunay (Medium Density

a 4 { ] ] {
Fiberboards, MDF) 910 Ifiaziaiie as1ada1511 Nanumuusuve s 700 750 tag 800 NA./a1).1.

——————————————————————————————————————————.
' @ [ a o
wile ldsannumuuiudunans 11-2 1¥ovimis asraganfih



ugaamnssuiagnaunu liuaznnaald unuauIsenuanianarms 19se Teni Ifanaszinide
e —————

wazilSoufouquanianiimenimuaznuantianisnavesmsnaaudulelidanunuiui

a J § a
Y1119 (Medium Density Fiberboards, MDF) 910 Iffeziaide as1adaisih fldsuian1n 10 uay
= Yy a dy [ = A = 9 4 42’ Y [
13% ¥ 1dwilail vzitludamadenuiialumsadialse Teminiiunesdugaanngsy Lazsean

Hammsnauaauliladnnanils

ad =
ABNIANH

° 9 A A s = v = YR P
ildezide anadasih 01g 41 aazenoiug anugunde 11-12 was IdUAIFUINAI
Aumde 9 AWEI 1.30 1uAs (DBH) 13.80 IUAINAT ANHUILLUY B @N1IZURIVTTOINIAINAY
v Y
571.18 NA/AL.N. INTADNIUIANUITIALUNTIY IIUIAUATTIFAN 19 unToI808%1FU 1Tud i
Qy 5)::‘ Y 9 d’ 1 Y] osjl o Qy 9 1 [ 1 3’ o‘/
yu'ldn1dvaseessousaviia antiuiihru ldvina 1-3 4. 9 sssuaavuia uain 1 ¥21u4
o y } o PR S y 2 &
udninduasosuae ldusedule 10 v1s Hadlunar 7 1 vazua 1w eudsamwgu iy
' [ Y ' 1
duleudnindulenldanuis duduasesuadulonniuindulon 1d nnmsvadnasosnauen

[ a

) Y 4 I a ] 9 o ] 9
yuauduloves 4 Wuiagavlumswdaunuleldoannunuiniuilunaislagldningse
s w s 3 o a {q ¥ a s s
Wos1iafd lad (Urea formaldehyde, UF) iJudidszanu USunannnly 10 waz 13% YSnuensaauiues
= o a Y Y] 1 1 g' @ Y 9 Y o 1 9 o ]
2% (HeufulTamaia) lumssauduasiimineuniaves s udniwrule 1ddaanunuuny
{ Y 1 vAa vAa 9
Phunared lduudSsuouaimeameauianaznienaauta Taelduiasgiu uen. 966 — 2547 :
] 9 o 1 o 1 Y v 1 Y
urulelddannunuinduiunais Tassvuausulalisaanunuuiuiliunaialiiaiuy
NUWHUVOILAY 700 750 tiag 800 NA./A1.L.
~ & A a ] @ ] o a
aoiuazglnsainldnaauaznaaevunuleldoanurunniuthunarsldduiuau

a o

el fianmsvesniugaanssuiagnuaunulduaznaald nquauiaugaainssuld

v Aav

duindvsuazwannmsth 1y nsuth s

gunsallumsinm

) Y
1. 1n509dusu 137 (Chipper)
[l v
2. 185038 191a 19151(Steam boiler)
3. 1A309UAIED (Defibrator)
4. 193097 UNT OUNZUNTA (Screening machine)
5. 1m50anaunfUdule (Glue blending)
d‘ v Y
6. 1A5999AT0U (Hot — press)

7. 1A30INATOURIGIIE9 (Universal testing machine)
e

' @ [ a o
wile ldsannumuuiudunans 11-3 1¥ovimis asraganfih



ugaamnssuiagnaunu liuaznnaald unuauIsenuanianarms 19se Teni Ifanaszinide
e —————

VUABDUMIANH

1. MIAIBNINGAVUAZMSANHN

v
% a =

= 9 =
1.1 mawsendagaun 1 lumsans

a
Yy ¥

ao % a 4 @ < Qy @ <]
msany1Ivons il 1E Idevimde anadasih o1g 47 duidlugubiduvunadng dae
1 2 [ 4 [
13 09d U 15T (Chipper) 11 11/191105 093 0UAAVIA (Screening Machine) Ta¥u I dunTvinannuniig
~ ~ = A ) Y a Y !
1Y 9.96 W, ANWETARDY 19.08 WL, LazANUNUIRAE 2.86 U, it U 1 lumsmaaduloas Tl

anmenlFlumsnaadule

e A 4
gungiilunIesuaibe 180° C
[ 4
H3IeU 1o 10 115
& ~
J2ELAY 7 U0
528LIA1UA 1 119

Small logs of Acacia crassicarpa

Chipping
v
Screening
Screening to 1-3 cm

v

Soaking in the water 1 hr

v

Defibrating
+ 1 minute, Pressure 10 bars

Steaming 7 minute and refining

Drying
v

Screening
v

Fiber size on sieve & 0.7 mm
¥ Screen Analysis

v

Preparing to board making

pH + Buffering Capacity Treatment

Figure 1. Fibers preparation from Acacia crassicarpa before board making.
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Fibers of Acacia crassicarpa

v

Blending with resins

v

Mat forming

A 4

Hot pressing

\ 4

Conditioning

v

Physical property testing < Mechanical property testing

Figure 2. Production of Medium Density Fiberboard from Acacia crassicarpa.

Figure 3. Fibers size on sieve & 0.7 mm. Figure 4. Medium Density Fiberboard from

Acacia crassicarpa.
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Table 1. Screen Analysis of Acacia crassicarpa.

Average Average fibers dimension v
Amount of
mesh Slenderness )
Mesh No. Width Length Thickness fibers -
aperture ratio
(mm) (mm) (mm) (%)
(mm)
+40 0.425 0.58 3.14 0.11 28.47 8.77
- 40+60 0.337 0.45 291 0.09 33.31 30.09
- 60+80 0.215 0.27 2.26 0.06 37.47 28.32
-80 +100 0.165 0.19 2.01 0.06 36.68 10.18
-100+120 0.135 0.15 1.62 0.05 35.98 1.95
- 120 0.120 0.11 1.51 0.04 40.61 19.81

1/ Each average value was measured from 100 fibers.

2/ Percentage value based on the weight of total fibers.
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Table 2. The analysis of pH and acid buffering capacity of Acacia crassicarpa.

Acid buffering capacity,

Sample pH Average "
milliequivalent (x 10 )
Acacia crassicarpa 5.67 25.27
Hemp core* 6.57 35.97
Eucalyptus ** 4.28 13.50

(* Oonjittichai, 2005)

(** Oonjittichai, 2006)
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Table 3. The properties of Urea formaldehyde resin.

Type Urea formaldehyde
pH 9.02
Viscosity (centipoises ) 130
Non - volatile content ( % ) 47.99
Gel time (sec.) at 100 ‘c 39

(mix with ammonium chloride 2% base on dry resin)

Specific Gravity ( at 31 ‘C) 1.182

Gel time was occurred more than 3 hours without adding hardener.
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Table 4. The result properties of Medium Density Fiberboard from Acacia crassicarpa aged 4 years

compared with TIS 966 —2547 : Medium Density Fiberboard.

Property
Quantity of Resin Density Moisture
3 TS 24 hrs MOR MOE 1B
(%) (kg/m’) Content
(%) (MPa) (MPa) (MPa)
(%)
700 30.30 8.94 1016 0.25 6.76
10 750 26.26 12.36 1383 0.31 6.86
800 22.22 15.79 1749 0.37 6.96
700 18.77 12.96 1198 0.30 7.41
13 750 17.77 16.58 1522 0.33 7.10
800 16.77 20.20 1846 0.37 6.80
TIS 966 -2547 <15 =22 > 2500 >0.6 4-13
3597|3030 25 2
301 26.26 2
g 254 = 2222
.E 20 17.77 gf s i
% 15 § 10 .
g 104
E 5
P ) 0
0 ! 700 750 800 TIS.
700 750 800 TIS.
Density (kg/m) Density (kg/m)
O ur10% M ur13% O uri0% [ UF 13%
22500 206
2500 1 0.6
2000 1 0.5
F isood T o § 0.4 . 5033
g i F o03rp
g 1000 § 0
500 E 01
0 Y Y 0 P %
700 750 800 TIS. 700 750 800 TIS.
Density (kg/m) Dendity (kg/m)
O ur10% [ ur13 % O ur10% O ur13%
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Figure 5. The properties of Medium Density Fiberboard from Acacia crassicarpa aged 4 years using urea
formaldehyde (UF)10 and 13% and Hardener 2% as binder, at board density 700, 750 and
800 kg/m3 compared with TIS 966 — 2547 : Medium Density Fiberboard.
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