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MECHANICAL AND PHYSICAL

PROPERTIES OF ACACIA MANGIUM

UNAALo

namMsAnpInaauiatazmennauinues InTLAUNI Acacia mangium Willd. 0819150
919 17 U anmsdaaavesszezvounainaassllgnanitinudanideasunsiy SuneTaindio
Tiiaunssrdn uazdednldery 18 1 vnwlanlgnaautlensu aauthivluwma dunenszys
WHIATLUBI MIWVIATFIUNTNATDY British Standard 373: 1957 Methods of Testing Small Clear
Specimens of Timber 1%U11ARIDE19 2 x 2 em WUIIANUA NI U ANVUHULUY WS AR IR

b4
uazusuRouVIIUAUIFeU nanaiuediTed 1Ay (p <.05) dauANendauani1 uogdaTANYY
~ I [l 1 @ aa [ I a YA
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WG AWORAALANS 1IN 1,000 kg/em’

MAN : NIZDUNW naauia ll menwanaia lid

ABSTRACT

Study of wood mechanical properties and physical properties of Acacia mangium Willd. The
samples from 2 sources, tree aged 17 years from Government plantation, Sakaerat silvicultural research
station, Wang nam khiao, Nakhon ratchasima (North eastern Thailand) and tree aged 18 years from Private
plantation, Kidpisan plantation, Kaburi, Ranong (Southern Thailand). Tests follow British Standard 373:
1957 Methods of Testing Small Clear Specimens of Timber. The results show that specific gravity,
density, compression perpendicular to grain and shear along to grain are significant (p < .05) but modulus
of rupeture, modulus of elasticity, impact and hardness are non-significant. The strength values are high

(modulus of rupture is more than 1,000 kg/cmz).
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a . 4 . . . { o
NILDUWNNI Acacia mangium Willd. 1A (Family) Fabaceae — Mimosoideae ¥onoq (Synonym)
Racosperma mangium (Willd.) L. Pedley. Yoo Wﬁﬂg (Common names) (English) : black wattle, brown
salwood, hickory wattle, mangium, sabah salwood (Filipino) : maber (Indonesian) : mangge hutan, nak,
tongke hutan (Malay) : mangium (Polynesia) : arr (Spanish) : zamorano (Thai) : kra thin tepa, krathin-
thepha ¥oNIM (Trade names) Black Wattle, Hickory Wattle and Mangium
o ™ YA g YR s o Y =K AA o A
anbuzn ) Tdgudn anwge 25-35 m vnardurigquina1sd1duie 90 cm Houduiiaaiy
s3sumalulszimsaeomasiae oulathde 1hiltandd uazlinsiudnldgnludlszmaunaiie
uerl3mld Aeauu waz Ine
dy 9 1 = 2’ t:lyd A dy 1 9 =S A (a
o'l (wood) uAumitaiaeuuas nsziidvIIoMMADY IeRoUTNazIDon NUTuw
v
ANTU 15% ANUNUIUY 530-690 kg/m’ (ICRAF, 2004) aaarutiaves linszaummn vinaauth
] v Y
Ugnitesidaniaveunnu innwaaedumg 0.53 MUTIANNTU 10.278% ANUBIITUNE 0.588 U
Y
AdauAni1I (MOR) 1091 kglem” WoRa@oANgU (MOE) 102200 kg/em® HII0AUUIUALITOU 588
Y Y 3 4
kg/em” USURDUVUIUADIFSU 159 kg/em” AUMHEIDINNITIATE 3.09 kg-m AULUTI 370 kg (U599
[ Y
uazAe, 2528) AuaNlaved ldnszdwmmnnlszmadwde NUsumnnudu 49.46% a1
0293 UW1Z 0.50 NOAAAUANI 12 (MOR) 570.6 kg/em” NOAAABANEGY (MOE) 80,234 kg/em” 1540 AFIgA
Y Y Y Y
YUIUAULTIU 323.2 kg/em’ UTIOAAIRINALITOU 77.86 kg/em’ UTIADUVUIUNULTOU 159 kg/em’
< v Y = =< =& 9 v Y v W < =& Y
AMULAN 386.3 kg NMITHAAIAIUTANINAADIHUING 3.512% MTHARIATUTURNTIINTADIAILIN
7.236% (Shanavas and Kumar, 2006)
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Testing Small Clear Specimens of Timber I1MIUFUAIOE1S (n) 81908 20 FUAIBE19UN 1)
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2. ginsal
A o w 9 . . . Ay .
2.1 1n50anaaeUR1ad 18 LU Universal Testing Machine 849 Testrometric
2.2 1N30INATOULTUAT (Pendulum Impact Testing Machine) #¥o Morh & Federhaff
2.3 1910118 90 W.C.Heraew Hanua J1 KT 500
1 v Y [
2.4 19509%31111150 B0 Mettler Toledo 3 AG204
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3.35M5 AUHUMINATOUATNNIATTIUNIINAADY British Standard 373: 1957 Methods of
Testing Small Clear Specimens of Timber
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wansAnINaauiatazmenwantaves Idnszdumm vinunastgn 2 ura ldun uilag

naaovlgnuesnsuihld Simiaunsrduuazanaiuienyu Janiaszuod (Table 1.)

Table 1. Mechanical and physical properties of Acacia mangium Willd. from Nakhon rachasima and

Ranong.
Properties Nakhon Ratchasima' Ranong2
Specific gravity 0.49 0.52
Density at moisture content 12% (kg/m3) 593 618
Static bending
- modulus of rupture (N/mmz) 107.66 106.69
- modulus of elasticity (N/mmz) 11,743 11,677

Compression parallel to grain

- compressive stress at maximum load (N/mmz) 53.21 53.50

Compression perpendicular to grain

-compressive stress at limit of proportionality (N/mrnz) 12.60 13.20

Shear parallel to grain

-Average shearing stress (radial and tangential) (N/mm’) 15.16 16.45
Impact (kg-m) 2.91 3.68
Hardness

-Average hardness (radial and tangential) (N) 3,745 3,658
Shrinkage

-radial green to air-dry (%) 1.09 1.52
-radial green to oven-dry (%) 3.18 3.23
-tangential green to air-dry (%) 2.21 2.30
-tangential green to oven-dry (%) 6.41 6.32

' = the samples from Royal forest department plantation at Sakaerat silvicultural research station, Wang
nam khiao, Nakhon ratchasima (North eastern of Thailand).

’ = the samples from private plantation at Kitpisan plantation, Kraburi, Ranong (Southern of Thailand).
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WBAAALANS1I (modulus of rupture) Y04 AR (air-dry) nazANUNUMUAIWTITNIAVE 1T U
L a ] J 1< ' { < < '
maat lumsinsauag Idutsngudesniu 3 dszan ldun Ifidiouds (anuuiausauinndi 1000
2 a ' = g £ g 3
Kg/em® 1AZAMUNUMUAIWTITNHA 011 6 1) Ifioudalunais (mundauss 600-1000
) a ~ g & 3 v ' 2
Kg/em’ 1azANUNUMUAINGTINIA 2-6 T) taz Idilleseu (anuudanse osnil 600 Kg/em® uag
a 1 4 o 1 [ { a Y Jd
ANUNUMUAWTTTUNA Hoond 2 1)) Worhmweqaduani i ldunnsanaumdninasiveansy
1 g}dy 1 9 Aa J dyd J < A o 9 ]
T3 wun 1dnsgdummw 910 2 wwawlgniiimanuudasarionegaauani’n gandi 1,000
[~ o < l 1 { < 1o 19 1 4 <
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Table 2. T-Test for mean properties of Acacia mangium from Nakhon Rachasima and Ranong

Properties Site N M SD t

Specific gravity Nakhon Rachasima 30 0.53 0.06 .030*
Ranong 27 0.53 0.04

Density Nakhon Rachasima 30 593 67.49 | -1.750%*

(kg/ m’) Ranong 27 618 | 38.79

Modulus of rupture Nakhon Rachasima 30 107.66 5.80 .655

(N/mm’) Ranong 27 106.69 |  5.38

Modulus of elasticity Nakhon Rachasima 30 11,744 1,304 213

(N/mm’) Ranong 27 11,677 | 1,022

Compression parallel to grain Nakhon Rachasima 30 53.21 5.51 -.185

(N/mmz) Ranong 27 53.50 6.26

Compression perpendicular to grain Nakhon Rachasima 30 12.60 2.03 | -1.393%

(N/mm’) Ranong 27 1320 |  1.10

Shear parallel to grain Nakhon Rachasima 30 15.16 2.86 | -1.972*

(N/mm’) Ranong 27 1645 | 2.07

Impact Nakhon Rachasima 30 291 0.52 -4.697

(kg-m) Ranong 27 3.68 0.71

Hardness Nakhon Rachasima 30 3,745 476 .674

(N) Ranong 27 3,658 504

*p<.05
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v o w 1 1 [ [V 1 <3 1
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uana U luneada
zﬂy 9 A dy = A A U 1 = 1 9}::' =
110 18 (wood) HFveensziioon Inuduviomaessou uanannndveanu ldieen Tnud
J J J A A A oy R < a a Y o
Wima haauas haatdudivaesns q e lidwnihda ld amsoneururssyay Ta 1dua
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= o A ti'd u'/ 1 1 [ [ o tﬂy 9
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= P S o )
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sapwood

heartwood

(B)

Figure 1. Cross section lumber and see heart rot at central log (A) and flat sawn board, tangential section

(B) of Acacia mangium Willd.
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