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ABSTRACT

Eucalyptus is a raw material frequently used in the timber and fiber industries. However, most of the
eucalyptus grown is used in the production of low-value products such as pulp, energy, and wood
composites for furniture. Most eucalyptus species are rarely processed into sawn timber. The objective of
this research was to study the physical and mechanical properties of Eucalyptus urophylla clone K62 wood
for utilization in the form of sawn timber and manufacturing of high-value structural products such as glue
laminated timber (GLT) and cross-laminated timber (CLT). Various physical properties of the eucalyptus
clone K62 were measured and included average specific gravity at oven-dry condition, which was 0.63.
Additionally, the average fiber saturation point was between 23 to 25%, and maximum shrinkages in
tangential, radial, and longitudinal directions were 7.5, 5.10, and 0.02%, respectively. The reduction in
moisture content from the fiber saturation point to 0% and equilibrium moisture content (EMC) from
desorption isotherm indicated that EMC decreased with increasing temperature and at constant
temperature, EMC value decreased with decreasing relative humidity. The mechanical properties were
tested at an average moisture content of 10.75%, with an average modulus of rupture of 112.08 MPa,
modulus of elasticity of 9,213 MPa, compression parallel to grain of 55.93 MPa, compression perpendicular
to grain of 9.68 MPa, hardness of 5875 N, and cleavage and nail holding of 2.25 and 35.34 N/mm
respectively. The mechanical properties were compared with wood standard used in structural analysis,
and it was found that the strength of eucalyptus clone K62 wood passed the standard and was suitable for

the main structure of buildings and manufacturing products for building materials.
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Figure 1 Depiction of log cutting practice

frequently used in logging.
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Figure 2 Shrinkage in the radial (R) tangential (T) directions and fiber saturation point (FSP) of Eucalyptus

urophylla clone K62.
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Figure 3 Shrinkage in the longitudinal direction and the fiber saturation point (FSP) of Eucalyptus urophylla

clone K62.
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vatldl UTuruaisunsn (extractive) wave una i
(Skaar, 1972; Siau, 1984; Skaar, 1988; Fredrikson and
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Figure 4 Relationship between the equilibrium moisture content (EMC) and relative humidity of Eucalyptus

urophylla clone K62 at constant temperatures (t) of 40 and 70 °C.

Table 1 Comparison of physical properties of Eucalyptus clones K62, K7, and K58.

Maximum shrinkage EMC (%) EMC (%)
Wood from FSP to 0 % t=40°C t=70°C
species G, FSP RH (%) RH (%)

(%) T R L 41 50 70 90 41 50 70 90

(%) (%) (%)

K62 0.63 23 - 7.50 5.10 0.20 6.20 7.50 11.50 18.00 5.00 6.00 8.00 10.00
(0.02) 25 (0.39)  (0.70) (0.04) (0.18) (0.23)  (0.17) (0.22) (0.40) (0.50) (0.40) (0.53)

K7! 0.52 26-28 11.00 7.00 0.65 6.00 7.50 11.00 17.00  5.00 6.00 8.00 10.00
K582 0.72 26-28 10.00 6.50 0.30 6.00 7.50 11.00 17.00  5.00 5.80 7.80 10.00

Remarks: G, (oven dry specific gravity), FSP (fiber saturation point), T (tangential), R (radial), L (longitudinal),EMC (equilibrium

moisture content), RH (relative humidity), t (temperature), and the value in the parentheses indicate standard deviation.

Wood species: K62 (Eucalyptus urophylla clone K62), K7 (E. camaldulensis x E. deglube clone K7) and K58 (Eucalyptus

urophylla clone K58),

Sources: 'Hanvongjirawat (2022); 2Hanvongjirawat (2016)
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Table 2 lnsiUSvuifisuAinaautidulilyaduda
awAU K7 (E. camaldulensis x E. deglube clone K7)
Ly p1dudaanesu K58 (E urophylla clone K58)
fhaswgRaildlunmsndnmesied Toun lieramns
waz Lfdn warlifdldlunisnoadre laun luseg
(Pterocarpus macrocarpus) Luas (Xylia xylocarpa)
wazliiifs (Shorea obtusa)

fnlugdaunniin (MOR) vesliiymaudaaediy
K62 fAadewinfu 112.08 wingUaana dAuades
nildyaaudaaesiy K58 1iuseq uagldung uad
Argandnldenamisn s 1Widn waz ldgaduda

anenuy K7
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lugdandangu (MOE) vedliiyaaudaansdiu
K62 fiAadewinfiu 9,213 wnglraaia dAuaden

o v

nilflganaudaanasiu K58 Lo BWiuseq Wik

wazlilung usidienasndnliidn wazldymaudaanedu K7
LIS AVUIULE B (compression parallel to
grain) veslifyaaudaanadu K62 dAnadewiiiy
55.93 lnzuhana faadesninligaaudaaedy
K58 wafl1gend Wienansn Wivszg Wi luas
wagldgadudaeanediu K7
TG0t (compression perpendicular
to grain) vedlifgAdusaaesiu K62 danedsiniy
9.68 wnglaaa fianadosnii e lseg
1fids uag leiuas daedelndidssiu lifgaauda
e K58 usitlngeninlldn wasliyafudaanesiu K7
AA1auds (hardness) vasldynrdudaanesi
K62 flALad ewinfu 5,875 dadu faad sn1nin
Wgedudaaediu K58 liensmns liseg Widuay
Lune wadldraeninlildn uagldyandudaanasiu K7
w598n (cleavage) way LLiaﬁmmﬁ'mm‘g (nail
holding) veslay mAUdaated Y K62 faadey
Wiy 2.25 way 35.34 daduseliafiuns auadu
fiAnadssinildyamaudamediu K58 usflrigenin

Ifypaudaanesiu K7
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Table 2 Comparison of mechanical properties of Eucalyptus clone K62 with K58, K7, and commercial woods.

< - = £,

g & g g §gv_gEE < s £
3¢ 22 = s fez iz o3 2 3
S8 e " = 5 5 S & 2 ¢ ¢ g, 2 £

=T e g S ez~ EzE 3 £ 32

9 = = O ®© o 5 ¥ T 3 z
o o Q O
K62 0.63 112.08 9,213 55.93 9.68 5,875 2.25 35.34
(0.02) (8.55) (953.39) (2.32) (1.25) (523.25) (0.96) (8.29)
K7 0.52! 72.45! 6,654" 41.94! 5.33! 3,075 2.00* 17.91
(0.02)* (8.22)1 (1204) ! (2.46)! (1.11)1 (561.91)  (0.31)1 (4.85)*
K58 0.72° 125.182 11,1372 63.50° 9.202 6,0112 3.352 38.392
(0.03)? (9.53)2 (962.26)2 (2.51)? (1.89)? (66339 (4.55)° (9.63)
Rubber- 0.65° 100.20° 9,403% 47.01% 14.34° 6,498° - -
Wood
Teak 0.62* 63.00% 7,996% 32.00% 8.00% 4,864° - -
Pradauk 0.82% 114.00* 12,596° 49.00% 20.00% 9,097° - -
Daeng 1.05° 117.00° 15,017 53.00 21.00* 10,101° - -
Teng 1.07° 91.00* 11,3234 43.00* 18.00* 9,454° - -

Remark: The value in parentheses indicate standard deviation.

Wood species: K62 (Eucalyptus urophylla clone K62), K7 (E. camaldulensis x E. deglube clone K7), K58 (Eucalyptus

urophylla clone K58), Rubber Wood (Heavia brasiliensis), Teak (Tectona grandis), Pradauk (Pterocarpus macrocarpus), Daeng

(Xylia xylocarpa) and Teng (Shorea obtusa).

Sources: 'Hanvongjirawat (2022); Hanvongjirawat (2016); *Riyaphan (2013); “Saneg-ah-tit (n.d.); ° Forest Products

Development Division (2010)
aumsIntuanuudaseeaialsd 1d9ndan
lugdaunnyingendn 95 lwnzldaana Laglssnuuy
Weouaand 51 wnzUraana Wuldifianuuduseg
Y] I ) < | yaa 1 Y] Y] '
Joglutuaruutauss A duldndalugdaunniine
FENIN 60.0-94.9 LUNZUIEAE LAZLIIOATUNULEDU
9859111914 35-50.9 WnzUrana Ineyluduaiy
udause B (Forest Products Development Division,
2010) LATANUNINTITIUANUAR A NBUTLANIE
vasianldnululasasiseins dmsvauldl ves
nsulesnsnsuavaaiios Muualdalddulaseasis
Y] v & v & < A Y] ) '
nanvetonshenduliideudenilugdaunninly
Wend1 100 wingdana uazilusadnvunudeugean
ludesnan 52 tungUnamna (Building Control

Bureau, 2021) Wga1dUdaanssu K62 danady
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