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and mechanical properties of widely used species of woods in Thailand. The
arrangements of cellular microstructures of pine wood, rubber wood, teak
wood and red wood were examined via scanning electron microscopy and
were compared with the densities, moduli of rupture and hardness of the
woods. Woods were noted to consist of porous cells, arranged in a similar

fashion but with clearly different cellular size distributions. While the size
Keywords:

Wood Density /

Mechanical Properties /

Redwood (Xylia xylocarpa) /

Teak (Tectona grandis Linn. f.) /
Rubber Wood (Hevea brasiliensis) /

distribution of pine wood could be well described by normal distribution,
those of rubber wood, teak wood and red wood were bimodal distribution in
nature. In the case of the binomial distributions, inter-penetrating arrangements
of smaller cells among larger ones were also noted to be different among
the different woods, resulting in the different values of densities, moduli of
rupture, and hardness. The density of pine wood of 0.51 + 0.02 erams per
Pine Wood (Pinus sylvestris) cubic centimeter was lower than those of rubber wood, teak wood and red
wood, which were 0.76 + 0.06, 0.79 + 0.06 and 1.05 + 0.02 ¢/cm3, respectively.
The moduli of rupture for pine wood, rubber wood, teak wood and red wood
were 64.4+5.6, 104.7+11.5, 73.1+8.8, and 127.2+8.8 MPa, respectively. The
hardness values of pine wood, rubber wood, teak wood and red wood were
45+3.4, 58+3.9, 51+3.6, and 68+4.4 Shore D, respectively.
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Toluma 1.05 + 0.02 68 + 4.4 7.65 29 127.2 + 31.7 134.8 28




NIATIBUARAU 135, TN 44 atuil 3 nsngiAu-fugey 2564

403

180
160 _ -
— | ‘Lllﬁ‘u
m v
% 140 A ludn
P * L
33 ; ——@—
= 120 o launs
< 100 4
z =2
@
=
G 80 =
&2
E ’+‘
b—ﬂ
60 - —
40 L] L] L] Ll L] L L]
35 40 45 50 55 60 65 70 75

A27uLYe (Shore D)

JU 4 anuduiusseninlugdavesnsunniinuazauudvediiay e Wanuwasliuag

Mnuansvaassuandl i lifdaamuiuiy
Tneindsveasadviodudsauuunaatotuiigaiignass
ALy AL suazAlugdavesmsuansingaiian
Ferlugdavesnisuansinasduiiudlaonseiuanuuds
Fefuudlasiadnesziuaniavesliuiasindaildan
ﬁwﬁgg’[,umiﬁmumamﬂaL%Qﬂa%aﬂlﬁmﬁmfuq losan
Tassaiawadsedugania (Cellular microstructure) ¥e4
Wannsauvseantdilu 2 viias laud Widuge (Early
wood) uazliiuaegg (Late wood) fauansdluguil 5 (n)
Tnelassaiaseduganiavedliidesouluninnliifung
wlszneumewadvioddssuuumsAniifivunlneiade
10 &3 40 lalnsiams Fauansluzud 5 (@) (12, 22, 29] wi
Tnssaaspiugamenedlidouts Tuusnalifuggey
Uszneulumewadvieddesuuumsfnuasigdisa dauan
lusuit 5 () TevunvesiwadviediBoauuumsanas
IndiAestululiifoseu wivuavessadvosudsuuy
nawavzdvadushugudnasiiinnnd 40 lalasas
[30] é’ammié’hﬁLﬁ”alﬂw'%Lamﬂmﬂqasﬁuﬁm%ﬂuﬂhm@
wdsveslifimessmamsdifnvnensindeshuenionides

ogamuuLuLarAd ARty Faduuinaiiielsiay
VUIWULLAZANLDTIES [24] LAnsLAnTuve LAl
seddssuuunamavesliidousuninuliifugguis
goru awvihliwasviedfeswuumsAnluusnalaesey
LARNNSIAT BRI LD 819Ul UULAY YU ALEUKY
@us‘]ﬂmﬂimEJLa?isamms?}aLﬂuﬁﬂf]ﬁaﬁﬁmﬂﬁﬁﬁmﬁﬂ
fauRdenalasindofiginitliidedou 311 uenand
fafivenuhmanuuduasailugdavesnsunninues
lif&nifiengunazdannniilidnaneiusifeatuid
ooy lesaniiinauazvuaduuguinansves
wadviedudeenuunawaiiannni [22] egslsiniunis
SnBusiwomadvieddsuunawaluliidoudsesd
asuansnaify Taglsfenamnsiduasnsanedadurianion
Faunnasiulidnuasliiunsiiwadviedideuunaa
sgmufulungy widlderamsezdiaunuiuiy
TnowndoveswadviodBeuuunawanofiui fo 6+1 o
semsiadwns Seesnitlunsdvedlidnuazliuns fe
1042 Uag 1544 Y10Ron9NaaINAT LARIBIUIALEY
ruguinanslnsladeveLwadvioddssnuunawadil



404

yuelluajiign Ae 94.1:24 lalesuns daaliivadvie
fidsavumsanimsGesiifusgnomuuy deemey
dwwalsilsfonsmnsdaamuudsiiganinlidndsdidusin
fuinadlasiadeveaadvieddeauuunaaiiivinad
inn fie 75.5 lalasiuns dalifaudiillaseaiiaszney
Froadosidssuuimshnudifistegiuioadu udi
winunaduihugudnanlaoidsveasadviedideuuy
wsAnilugjiian Ao 25.4 lulasims whmumLLYes
WaudandesTadiapnuuduazalugdavenisuaniin
teuigaredoiisuiulifonmn 1 uazliunsded

0y = 0p t

Tnei 0p uay ky fwLi‘]uﬁi’lmﬁmwwwﬂmi’aq%ﬂﬁ
NAITNABDILALNITUTLUIUAIINAMNEUNUS AL
E‘mmiﬁ 1 %Qﬂ’]iﬁl,ﬂiuﬁ%uﬂﬂlﬁﬂaﬂ (Grain refinement)
rdmaliUsINeIve U SUsaIEYTINATYa s Tan e
Qﬁéﬁu annsaSeudieuldsulsifinelulsznaumewad
viedidnsiifidusiuguinarsuunaidn Tnsanumunusiy
madLﬁuaéviaé’wLﬁ&quﬁmmﬁqqﬁa3dqma1ﬁlﬁﬁmm
aansalumsiumunsiasuguuasiiinninaiuge
ﬂiﬂﬂﬁqﬁﬂdwiﬂﬁﬁﬂa’luwuwLLﬂumaqmaéviaé’WLﬁawia

Oy = 0y +

Towit g kypr waz kypr asdurneidsldan
NINARBIHALNITUTTUINAIIINANNAURUSINANNNT
fi 2 Mnmsiamudinani uenanashldanudilaly
AuduTusseninlasiaiussAuganIAkarauiR@ng
voslifnaunniuugs swdidmaliuuostomsidoy
hdanenndstu Tasennaslalldfudiosmsldouls
puannlasaaiaszAuganiavedliiildainsssuna us
19y iamaasuuladlasainsszduganiavesld
dedeuliiliauiRidenalndifssiomileniilidoutann
Igiehe nanuduiussevierlugdavesnsuaninuay

NIATITEuaEAU was. U9 44 atuil 3 nsngiAu-fugey 2564
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