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CEMENT BONDED PARTICLEBOARDS

(HIGH DENSITY) FROM ACACIA MANGIUM
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ABSTRACT

Cement bonded particleboards made from Acacia mangium aged 21 years at board density
1,300 Kg/m3 and ratio of the wood to cement at 30:70, 40:60 and 50:50. They should have particle on
screen 40 mesh, which have high quantity 72.82% by weight, and average slender ratio 10.13.

Acacia mangium had pH average (5.19) higher than Acacia aulacocarpa, Acacia crassicarpa Samana
saman and Eucalyptus camaldulensis but had acid buffering capacity (4.94), alkali buffering
capacity(2.55) and acid-alkali buffering capacity (7.49) was lower than the others.

The properties of cement bonded particleboards from Acacia mangium, found that cement quantity
increases had make thickness swelling and water absorption 24 hours was value became lower but modulus
of elasticity, internal bond and density was value became higher. By test ratio of wood to cement at 30 :70 had
physical and mechanical propertics were the best. When compared with Thai industrial standard (TIS
878-2537). It showed that ratio of wood to cement at 30 :70 had properties pass the standard. And when
analysis of variances, it found that wood particles and cement quantity that used in compressing was

influential every testing significant.

Keyword : Acacia mangium, Cement bonded particleboards

a1

a 3 < 1 A o Aa a
1fnsedumm (dcacia  mangium Willd) w1850 5zme Fausdiasssunalu
o 4 o ' 4 I { [
Syaiunaua sznasedaside Wutnlgnludszmalnenit 20 Yuwda esamiduldniisas
mMsnsyauInd nudean mAunIa anyazaIdwla1nTe @NT0AANIAINEITUIA 1AL LAzl
1 a o = 91° [ ) L4
anuansouanmie 1donale (siia uazadng, 2527) uenaniidrdudsauisnii ld14se Team
4 09/1 1 9 2 = = a A ] o dy a = ] =
lansnunedadre seeziinnunumudluuinui lunsgnunuiuauTasase wazioimanioma
o Y Y o o o A A A 49} Y I % A (= dy
annso lewazdaliizoulade wazmunzdmsuiuniousou iesnnile Iddwivu w au lulideu
uazdaaangoiinly14vi Chipboard ua Particle board 4@
] [ 4 I o J )
upiu 198 aF1uA (Cement bonded particleboards) (umsiszgna lunldalsz Teani Tasnisii
wa A o s ¢ v a ' 72 '
aviianaves ldnuy udmudosauaud (Portland Cement ) Msamtumanduusiu HFmuavumnlm]

[~ ) a1 1 a Yy o = < 1
L“]Jl.lﬂﬁlﬂﬁilﬂ@]mu"ll’é)\iﬁﬂuNﬁhﬁ@ﬁ%uﬂMﬁ’mUl’M’Jﬂﬂu IUUULNIINUNMU NULARA ‘VI‘L!PJH ‘nu”lvxl

Ed
A o o ' a
wrudu lddadmuannumuiniugs 38-2 Ifinszdumm (uasswau)



ugaamnssuiagnaunu liuaznnaald unuaIseguanianazns 19s: Teni Ifanaozinide
e ————

1 9 ] 1 (=} A v 1 dy a Y A
nuaeanuiou hignsou luganTeradinin nuaslain uoa 1¥es1 uazunasnuldaiee milou
~ 4 1 3’ o A [l 9 1 [ 9 =\ <R g [ 1 9 A o %
Fsua uatininu gangu 1daude desiuanudou ianuatsan Juiluiaaneadviiuais

9 ] [ ' = va 1 A @ A 9 9 3
I uazaindieaonisvuds uazlauiamumieianous Tasawisaldauldninelunaz

4 v v Y ) o o & v 4 o
ﬂ'lflﬂ'ﬁ]ﬂﬁﬂﬂ@ﬂaiWﬂLlﬂzﬂTiI%ﬂ1ulﬂW1$ﬂ1u¢n\3"] IFU 33 UAIAT WUHI N Lﬂuﬁu “B\Tiﬂﬂﬁ]ﬂ‘ﬂu

4 a U

afis i uiesnanalaein 11 fgaadda aunaquauda Wuiagaundn e ldiian
Y
3

4

pams 19 Igaddde anageaude ludSuangs dawaldld Tsiegeiu

E')

E4
v o

= vy R a . . a o v 2 yYve o ¢ A
aqiuddlanaaouilinszdumn Ucacia  mangium) wiwasdundudu ldoaduudiie

IS L4 a 4 B2
Annnudu 114 Tums 145z Teminn Idnsedwmm vaziiolSoufouaaauiianienionas

va 1 {o o a o J
naauUavosury 1 ﬁmléfﬂmmwmuﬁmummmmgmwaﬁﬂm«n’qwamﬂiﬁu NITNTNYATTINNTITY

a

o Yy & A G a A & 'y A Y Yo Y
ﬂ”l‘l/iuﬂll’ll “D’\‘]ﬂ@ﬁjuﬂﬂﬂﬁlaﬂﬂﬁuﬁl!ﬂEjﬂﬁ%ﬂ’ﬂ‘ﬂﬂﬁGluﬂ']ilﬁ’f)ﬂclslf"lil’lﬁﬂﬂﬂ LLQZGLGI)'L‘]_IMLLM’JVINIM

Q

msAnyITese 1

as =
IBNIIANH

Y 9 9
[ o

msavenseil g ldnsefumm (Ucacia mangium) ©1g 21 1 FuauTaves linsean 12 wag 3
(Diameter Class at DBH ; Class 1, 2 and 3) i§urgudnandumas s A21mgs 130 4. (DBH) 1 - 50 51 - 100

1AL 101 - 150 9. @1UAI9Y ANUHUILUUY 676.03 AN./AV.Y. MAADTHIUINUITIALUNITIY DI

v
[ a =~

~ I~ a ] ay Yo A o @ [l ay Y1 A o 1 @
UATIIBAU nJummaﬂum‘mammu%u‘lmammu@ ﬂ@mwmu%u”lm@mmummmu unaaou

Q

v
va wa ~ ~ [ a v A J
AUTUUANNNYLUASNATUUS Iﬂﬁllﬂiﬂﬂmﬂﬂﬂﬂh1@‘ij§1u yon. 878-2537 : %u”lffaﬂcnmu@ AN

NUU UG

a A o a

A 7 A a A a va
aouiuazglnsainldndanaznagoulddfiaduiunisivesd fianisvesaiu

av

gadnssuiagnaunu liagniaald dninddonagwauimsth1d nsnhld

ginsallumsnaaes

A 2 v

1. 105030 u 131 ( Hammer mill) 8. AZUNTIINVYUIA (Screening machine)
1 4 1 [ Y

2. 1050950%u 1Y (Chipper) 9. 1A309%911111N (Electric balance)
A v a3 a .

3. 1n5090adunny lalasan 10. 1A19Y (Electric oven)

4. UHUELANIATE090A (Caul-plate) 11. 1n30enaaonlsl (Testometric)
] Aaa = a 4 . .

5. unuezAanla 12. nosiieniailes (Vemnier caliper)

6. WNANANNUT 10 W, 13. guile finines AszUeNAIY nrazily

Ed
A o o ' a
wrudu lddadmuannumuiniugs 38-3 Ifinszdumm (uasswau)



ugaamnssuiagnaunu liuaznnaald unuaIseguanianazms 19s: Teni Ifanaszinide

Y
7. WHUSUBA (Plate clamp) nszuenNaAAI
YUADUMTAUUUIIU

G} %
1. MSABNIAR

Aav u’z‘ dy SI-QBI 9 a 4 R 9 o 1 :1‘
m3aveasei 1dpu linsedumm wes 2 (vnagazunse @ 0.6 uu) FedeahmrHudiuaou
[ N -Qy 1 o o ] I :z' 1
a1 e l# lagu lindeuvziih 11 lunszuaumsdamiu Tasaglifluduaouaisy lumsason

Qy I Y v tﬂy
yu'liladail

Acacia mangium

Chipping
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Figure 1. Material preparation from Acacia mangium before board making.

Logs of Acacia mangium.
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Wood chips after Chipper. Wood particles after Hammer mill.
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Wood particles

v

spray solution CaCl, 5%

v
Cement
v
Mixing
v
Mat forming
v

Cold pressing
v

Condition in 100% RH

v

Condition in atmosphere

v

Testing specimens

Physical property testing

v

Mechanical property testing

Figure 2. Production of cement bonded particleboards from Acacia mangium.

Cement bonded particleboards.
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Figure 3. Testing of Cement bonded particleboards. (1) Density. (2) Moisture content. (3) Thickness

swelling and Water absorption. (4) Modulus Of Rupture and Modulus Of Elasticity.

(5) Internal Bond.
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1. MINNzHvnazulinszdumm (Acacia mangium)

Table 1. Screen analysis of particles from Acacia mangium. (number 2)

Average . . L1/
Average particles dimension Amount of
mesh Slenderness )
Mesh No. . . particles -
aperture Width Length Thickness ratio
(%)
(mm) (mm) (mm) (mm)
-12+20 1.275 0.97 4.04 0.54 747 6.18
-20+40 0.638 0.61 3.79 0.37 10.13 72.82
- 40+60 0.337 0.38 2.55 0.21 12.08 18.37
- 60+80 0.215 0.24 1.74 0.12 14.25 1.99
-80+100 0.165 0.15 1.36 0.09 15.34 0.31
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-100+120 0.135 0.14 1.26 0.08 15.51 0.07
-120 0.120 0.13 1.25 0.08 15.75 0.26

1/ Each average value was measured from 100 particles.

2/ Percentage value based on the weight of total particles.

A 1 Qy 9 a 4 = A 9 [ 1 Qy [ d’g} [
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Mesh 40 Nﬂ’iil'lmiﬂﬂu']WUﬂll'lﬂﬂq@MﬂW 72.82% mmmﬂmawu"luﬂizaumww 197 2 NINMAY
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Sieve < 120

2. wamaaanuiunsailuaavasliinazmsraumanunidunsailuarsvaslsl

Table 2. The analysis of pH and acid buffering capacity of Acacia mangium compared with Acacia

aulacocarpa, Acacia crassicarpa, Samanea saman and Eucalyptus camaldulensis.

Acid buffering Alkali buffering Acid-alkali buffering
pH capacity, capacity, capacity,
Sample
Average milliequivalent milliequivalent milliequivalent

x107) (x107) x107)
Acacia mangium 5.19 4.94 2.55 7.49
Acacia aulacocarpa 4.57 13.57 8.63 22.20
Acacia crassicarpa 5.01 18.10 8.17 26.27
Samanea saman 4.65 39.77 42.97 82.74
Eucalyptus camaldulensis* 4.88 16.47 21.70 38.17

(* Oonyjittichai , 2000 )
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3. wamsnageumgaantnvewkuulioadmunonIinssdumm (cacia mangium)

Table 3. The properties of cement bonded particleboards from Acacia mangium at board density 1,300

kg/m3 and ratio wood : cement 30 :70,40:60 and 50 : 50 compared with TIS 878-2537.

TS 24 WA 24 MOR MOE 1B Density Moisture
Ratio hrs hrs (MPa) (MPa) (MPa) (kg/ms) Content
wood : cement (%) (%) (%)
131 16.12 14.50 5,303 1.03 1,405.06 11.75
30:70 a a b c b c c
2.92 17.18 14.63 4,372 0.82 1,178.92 13.01
40 : 60 b a b b b b b
746 2847 822 2,148 0.26 1,022.22 10.78
50:50 c b a a a a a
TIS 878 - 2537 <2 - =9 23,000 =05 1,100-1,300 9-15

* Same letters (a, b, ¢) in each column mean the non significant difference at 95%.

Table 4. Analysis of variances of cement bonded particleboards from Acacia mangium at board density

1,300 kg/rn3 and ratio wood : cement 30 : 70, 40 : 60 and 50 : 50.

Property Sum of Squares df  Mean Squares F Sig.

TS 24 hrs Between Groups 183.137 2 91.569 61.542 .000
Within Groups 35.710 24 1.488
Total 218.847 26

WA 24 hrs Between Groups 842.999 2 421.500 26.315 .000
Within Groups 384.415 24 16.017
Total 1227.414 26

MOR Between Groups 241.838 2 120.919 31.701 .000
Within Groups 91.545 24 3.814

2
' a @ o ] a
wrudu lddadmuannumuiniugs 38-11 Idnsedumm (uasswauT)



ugaamnssuiagnaunu liuaznnaald

unuaIseguanianazms 19s: Teni Ifanaszinide

Total 333.383 26
MOE Between Groups 61061748.222 2 30530874.111 87.260 .000
Within Groups 8397240.444 24 349885.019
Total 69458988.667 26
IB Between Groups 2.814 2 1.407 23.410 .000
Within Groups 1.443 24 6.010E-02
Total 4257 26
Density Between Groups 666777.443 2 333388.721 122.745 .000
Within Groups 65186.596 24 2716.108
Total 731964.039 26
MC Between Groups 22.440 2 11.220 21.873 .000
Within Groups 12.311 24 513
Total 34.752 26
146 2847
8-
s 7 S
g S
> 6 o
= =
& 5 N
o0
g, 292 é‘
i <2 E"
g 37 2
: 131 ; <
& B
0
30:70 40:60 50:50 IS 30:70 40:60 50:50
Ratio Wood : Cement Ratio Wood : Cement
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30:70 40:60 50:50 TIS 30:70 40:60 50:50 TIS

Ratio Wood : Cement Ratio Wood : Cement

1405.06
1100-1300
| 1178.92
102222
30:70 40:60 50:50 TIS 30:70 40:60 50:50 TIS
Ratio Wood : Cement Ratio Wood : Cement

9-15

1175 13.01

10.78

30:70 40:60 50:50 TIS

Ratio Wood : Cement

Figure 4 . The properties of cement bonded particleboards from Acacia mangium at board density 1,300 kg/m3

and ratio wood : cement 30 : 70, 40 : 60 and 50 : 50 compared with TIS 878-2537.
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3.7 ANUTY (Board Moisture Content)
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