Thai J. For. 41(1): 139-150 (2022) 2M5815UAERSINY 41(1): 139-150 (2565)

fwusduadu DOI: 10.14456/tjf.2022.24

AauantAnIidnduasnnenavesldyaaudaaneiu K7

Physical and Mechanical Properties of Eucalyptus Wood Clone K7

[

AT Mgy IATTIUN* Wiwat Hanvongjirawat*

AMAIIUNEATUI ALEIUAENS IHTIVENRBINYATATEAS 50 OUUNAIIL a1Rend ARTNT NN 10900
Forest Products Department, Faculty of Forestry, Kasetsart University 50 Ngam Wong Wan Rd., Lat Yao, Chatuchak, Bangkok 10900
*Corresponding Author, E-mail: fforwih@ku.ac.th

Fuduatu 8 lwweu 2565 Fuuwdly 19 wouniau 2565 Fuasiun 24 waunAL 2565

ABSTRACT

Eucalyptus is one of the most popular commercial woods in Thailand. It is an important
raw material for various wood industries. Utilization in the form of sawn timber is limited, due to
lack of basic information, given that Eucalyptus clone K7 is widely planted since it grows fast. The
research objective of this study was to determine the physical and mechanical properties of
Eucalyptus clone K7 as basic data for utilization in the form of sawn timber. The physical properties
of K7, i.e., average specific gravity under oven dry condition was 0.52, fiber saturation point averaged
between 26 to 28 %, maximum shrinkage in tangential, radial, and longitudinal direction was 11.00,
7.00 and 0.65 %, respectively per moisture content decrease from fiber saturation point to 0 % and
desorption isotherm. The mechanical properties, i.e., modulus of rupture was 72.45 MPa, modulus
of elasticity was 6,654 MPa, compression parallel to grain was 41.94 MPa, compression perpendicular
to grain was 5.33 MPa, hardness was 3,075 N, cleavage and nail holdings were 2.00 and 17.91 N/mm,
respectively. Mechanical properties were compared with wood standard used for the structure and
it was found that the clone K7 is not suitable for use in the main structure of a building. It can be
used for furniture, buttress, flooring, pallet, wood chips for pulp industry, wood composites industry,
firewood, and charcoal.
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72.45 wingana Alugdandavguiiaviniu 6,654 wnzliania WsesPrULELY SAvinty 41.04
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nany uazdaduviadideuhluugndaszina
e losnamnsaususudulaldaluanmau
ynUszLam fdnvardugalauasifsiules
dmfuRuiififanudugs wudn ldgarduda

Anudeensltlfuussuluussmaliia
undunnd Tud we 2563 dyarinisind
5,270,989,994 U Uazyar1n1sdd0oniies
29,007,885 U (Royal Forest Department,
2020) yldUszmalnevinnan1sAITEnI g
Usemadnuaunnn Ludssy ludsemalngdiu
Tne) wnanlfenanst way 1idn (udu Sedals
Induliivesughavesdszmalne egalsiniu ns
Wldddanan wwdssu lidedienguinndt 20 U
Feanansataudsguls viseunsvlindessenisly
Usglomisuduneu 1w e daduna
naoglFnnsugnifieldtiens

yoauvesligaduda Ao 1Oulilass
soudnitudy annsathanldudssuldisleany 6
uld Faerndunndewisuisuiuliivsgy
viadu uazdaduliiugnlivynmavesuszina
Jagduinisdaaiunisugniueg1aunsvang
faluguuuures aauluarsruuIunYng thu
nsugnuuiuun nMsansiuiuivinuns wu iy
dends Wudu ibineesnsiisngliasuedig
wia3e waziludunuuvenasegianaiiessziu

glsiladn (Eucalyptus urophylla) uaz gaausia
wWadd( Eucalyptus pellita) \usdadidulaléd
frnusumusiolsauas Suduiaulevesiuan
Wigeauda seunladinisusuusaiudiluanesiug
gnuanfugaaudarindug ienuaudinig
WU USananderindu numulsa/uuas Ugnld
Tunansanini uit 1Judu (Royal Forest
Department, 2001)
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Eucalyptus camaldulensis Dehnh. AUa18WU§
Eucalyptus deglupta Blume Tuddendudustu
3Unanndna (broad -lanceolate) Uangluuvias
wazgruluauunan vun 4x18 wu. veuluidu
Adu luisosfuuuadu (altemate) liflugong
3-5 9 drdfulainau danuanssaiauelian
30 Hfosfstatau Tunuuly Beugoauvia ns9
wWausl AsnuuinUiunansdsluguanseudisu

YUYY
FUaentSeudauila aontUdontd Uiy
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lfyandudaduinnds 700 wia Jneglu
2 Myrtaceae fidudniineglunivesainside
UszinalnelsiSuhgeaudasingieg amaaes
Ugnuseunal w.a. 2493 usiladnisugniuegig
a5edadleUszana w.e. 2508 %ﬁmﬁ'ﬁawqﬂﬁu
wInAe gardudanIutaniauda (Fucalyptus
camaldulensis) tiasanasnsaidulaldluuny

VNANNIUT AaLANTI Tsutviinueszeyly

(Department of Agriculture, 2005)

ldgmduda punagiauda Jununas
nsituaneefuiuldde eldroutmaziden
Houaudalumuuuaesdiiy ANNANIUNTDY
sed 0.6-0.9 Tuanmzuis leldunnldinends
Antiy dn13nafaAeud19ge (Chomchan and
Wisuttapekul, 1984) Usznausie Lawwa (vessel)
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wiLsulau (parenchyma) waz tWiuasnsiain
(fiber-tracheid) (Dadswell, 1972) 181 Fuca y,otus
deglupta \ioldidahmaseunazduiiua iife
leivenu Sanuudeusarunansuslinmu dnnu
WL 390-810 nn./av.a. daulvgfldviude
nszany U1siauedn fulazdiu (Orwa et al,
2009)

@mauﬁamdmﬁ%m Eucarlyptus globulus
Usznausae Lwaglaa (cellulose) 40-60 WWasidus
wiliwaglaa (hemicellulose) 12-22 % way andiu
(lignin) 15-22 % lneAaaudinaaiidniswlsidu
AIUTL A LATTTALA YA ULA ® 190 UAU
(Dillner et al., 1970)

Qmauummmﬁﬂé AUV ILLNYD L]
Svswalauasrennuudusavedlyd Widany
vudugagonsunsslaAniliffiaumuuiu
R Lm'miLL‘UigULLazmimULwiwi’wlé’mﬂ#‘fuuaz
Undlsifidanuvuiuiugs fuualduazuadun
wazn1suan3aldirendaldAidasunuuiug
sniuldunseidad darsunsnuan wwu laidn
uzAlu wazUseq avuiavedldiininudfy
L‘wawﬁm’%amm%uﬁﬁag”lulﬁﬁ 2 dnvalgalunu
Ao ﬁwﬁa@umﬁmaé (cell wall) Fai3oninthdu
(bound water) ﬁUﬁﬂﬁ@Quaﬂmﬂ’aL%aéM’?amm
193119009988 (cell cavity) Fasunindase
(free water) govidoaninuesliiifihey fuead
Tnsfiundseguenuiaadlifindoogian qail
WSun31 3anuia (fiber saturation point; FSP)
yavuadaudrdgyaonuandiveddyl de
Aerfumsmasa Wezsunmsuadadefinanudu
Aningemana 1eafunuuduss sz
wlwswodld Tnevhlaniuduiionuduvedld
aningemana eriunisiduauiulidin lies
Duauuiulwiles defusinaanudusni
3AnuIn (Wisuttapekul et al,1997) 1sg ma Usa
PINARLAUTE 1A1AIUN9T7 wnzdfind udloldd
o1gundu lfengsendng 612 9 daalugda
LANsALaA 8 800-1,000 nn./ng.wa. Tnelifany
10 ﬂ%ulﬂﬁﬁﬂuaé’al,mnﬁﬂqm’h 1,000 Nn./A5.553.
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lfymauda ananaguauda 01y 20 U denlugaa
WANY NE A 1,400 nn./AT.4u. gandnlyd
pziRunes dauliiiflony 6-8 U TAnraudause
TndiAssriuliiens (Thaipetch and Julruek, 1985)
Ifymausaduliilasuasidgmidethliunly
Usglowd ldunfinsvadvesligauazisloniunis
puwiavi il iAndinid W nsuan t0udu
(de Villiers, 1973; Elliot, 1967)

Aaudanianaluaniizuives
E. urophylla wu31 Tugdaaunniin (modulus of
rupture) lugaadavg u (modulus of elasticity)
usu2ouA1usALl (radial side shearing) usaLou
AUFUNE (tangential side shearing) LIIEATUIY
o (compression parallel to grain) L3RR
& 91 sudusedl (radial side compression
perpendicular to grain) WIS AR 1R1NLE BURA 1Y
@ (tangential side compression perpendicular
to grain) LAZWIIAY (tension) AAUNIAU 78.9,
9,810, 12.8, 14.6, 37.2, 10.8, 13.2 iLag 145 wunng
Uraaa #uaIfau N13AR9e (impact bending)
Wiy 2.44 nn-u. dagAuudsnusad (radial
side hardness) hagAI TULT sm 1ud Wi @
(tangential side hardness) L 1A' U 3,879 Lag
3,763 11fU MUAIAU N1SNAdRUAMENTANNY
Wand 993 E. urophylla Wui1 AITRARIAIUSAL
NITNAFIATUTUNE NITUARIAILYIT LATNITUA
fveaUnns (volumetric shrinkage) iAviniu
5.60, 7.66, 0.57 waz 13.32 Wesidus auanu
fU3mnnduiigavmnn wiiiu 25 Wedidud
wazdauuiuiianeieuis (density at dry
condition) LW 1AV 684 NA./AU.N. LATAIIL
02991t W1 e (specific gravity) L 1A U 0.66
(Sompoch, n.d.)

Iifyenauda 1uiaulevomansuszina
Helulszmaadounazianiounanous loun
T8 Us1%a wazuale swdssswelngluns
v nduingdudmsuuruldusenau (wood
composites) (Nacar et al., 2005) At 9wl
i ovinEndasilaluys3u quantRAve il
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Arnaa g antsuld ldld Uselovd
(Wessels et al., 2016) n1suldg mFudaluly
Usglovilifudaiviime ifgenaudauisiingen
duusransnsvediuagnsguiagenn G9enavi
TiAadgmilunislderu (Chafe, 1990; Malan,
1993; Vermaas and Bariska, 1994; Ilic, 1999;
Wessels et al., 2016) JymBnusznisudiafionis
wanid 8sa1nA1MLAT BRI NSRS QLA Ule
(growth stress) fisinnululsigsgadusa 1Oulin
WEoulaon Lifudsgudiladnda 1ds T ae
ilosnifudnuasmssssumavesligaaUda
Iifyenauda vazanilevinuusgaziinnisids
wazuanUats Losnainanuiduvedliainnis
Wiivle uenanidleliussuiienndusiaindy
avaa nMsuanaulansldfazdisanndusuns
whsveslsl nafindudisneg i ildldyaauda
ﬁ'LLUsgﬂﬁqmﬂwwLLasmamﬁmmz’ﬁ (Malan, 1984,
2003; Wessels et al., 2016)

nsldanuldyaduda amunaguauda Tu
meaunilongnslinuiies 9-14 1o 1esan
nshangvesdngviaeldl Wy Yain wen uax
wies deiuiefinorgnisldnuvesldlienniy
Fedndudossuussquaimvedldlvfiaay
yunusnniy teemsldansiediestusnuilels
(Venin et al., 1990)

msliuslemildymauda aanaguauda
Wutagavlunisudaid onszats Tnseng
winzauvesligadudalunisnanid eogluras
3-15 4 (Rattiwanich et al., 1987) li'vou
gadUda 4.5 du a1unsondnd enszaiule
Uszanas 1 du geamnssundnid olodaase
Fudeveslifymaudalvaisiwaglaa a1unsa
Ul d utng dunauvinduleseauunuy
1@ ulede (Royal Forest Department, 2001)
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lfgmauda ananaguauda asnsadnlundnuEy

Sl uuleldidn wivuimna wavuruldisn
FLuus (Thaipetch, 1985) Aun1sADEs1S olatd
ANNATMURENIsateveslanlan leialay
EduuIngn hﬁlﬁgﬁgu (Aurapeepattanapong
and Latcharoj, 1985) wé’wmﬁamﬁﬂugﬂﬁu
a1 waznsnaanseualnin lAugadudal
AMUSoUUTEIN 4,800 wAaesnonsu dauauld
gAaUdalinasuAuTou 7,400 uaaeIrensy
Felvmnudeulndidsssudulilnene Fedadn
Lﬂud”lulﬁ%uaﬁﬁjm (Chomchan and Panyatanya,
1985)

v '
el N

TrgUseasAvoIn1sIded W adnw
AasandRnidnduaznanavesliyadudaans
fu K7 iodudoyatugnilunsiluldssled
Tudnwaugldudssy

gUnInluazasnig

Ifyandudaansdu K7 01 6 U 10 1oy
N@UIARA Tariausiduys 91uiu 3 A
fidurqugnaaiiessn Wiy 51.7 54.8 uag
58.3 g, Feflidurnqudnanadi Lo sanelile
dldussloniluguuuuresduussy vinsleau
1y adudageaniuiulszana 10 vu. uda
siunsinduldvieu aelu Fisure 1 Tulsl 1 du
AglalivouvUINAIINE1Y 50 Ba. I1UIU 2 Viu
wagldviauvuAnINeT 150 Bal. 31U 2 viou
Iustazviouvhnsmmaulén wasviudenanain
diotlastunrudussiveannuaslsl tieannis
andensuanivansld dsduarldliviousunn
50 @y, wagldviauvuia 150 ¥y, 9819 6 iy
Liviauwun 50 au. ldn1svaaemnAruaudd
maldnduazamantinina dnldvieuvuin
A1 150 g Auliiieluhmsideluses
mauUssuuazniseuliisiely
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Figure 1 Diagram depicting the log cutting.

AaanUANIINEnd
msfneauaudindidndvedldynn
AUfaanesiu K7 Toun Armnuaassimnsfianig
UL (specific gravity at oven dry condition) plg
9 (fiber saturation point) M51AFA (shrinkage)
LLazm'ﬁmauy"ﬂﬁ'qmmqﬁmﬁ (desorption
isotherm) 1nldvouauIn 50 .30 6 oY
nldgadudadnuiu 3 du udadutunnaey
dovnaeunaianRnaiANS S1uaw 4 dluusas
viou de35nsdy fail daduneaeulidvuin
AIURU A 5x5 9U. TR RSInUATUE UK
(tangential) waz A1usAd (radial) wagwul 0.3
w31, drunsunFIRIuANE Fndunadeulil
YUIAAIUNUIAA 1x1 ¥, LALAIINYIINULUY
Aeulsfuunn 5 v, vedemsny ¥nsinuunn
fiviiaSeanune druduia susedl wazduny
g1 Wd NSt aming usegng thldiiedis
Widlugdaruauomng fuazainud uduing
(conditioning chamber) ﬁaqumwgﬁ 2 5¥9U
40 WAz 70 BeALTALT 8E LazAILT UdNINE
4szau lawn 41,50, 70 wag 90 LUas LG ud
aunseiatmynasiiluLsdazaniig vnisda
vhwiin Yavuadiududa dusasl wasduninu
917 1ediun1svaassIuATUYNENTIE 1y
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nAFoUINaULT Fehmn Saunadusig 9 way
YaUSUINTHBNITUNUT YN YPIn1TAILI I
Audureslinuannisai 1 ¥in1sAuia
AT INETIEAIZOULTTINLENNNST 2 waz
fuaUesidudnsvasmnuaunisd 3 ¥ns
NAFBUAINUINT1F1U ASTM D 143 standard
(2007)

AIANUIUMIANUT UV bIAIANNTT (1)
m— mo
— x100

m
0

MC = (1)

MC = auaulsl (%)
m = Uminneusu (g)
mo = UNUHNBULIA (g)

ANSANUIUMIAMIUN NI NG AFUNTT (2)

Vo,
G = AMNUANINUNE
V = Bunasveadeols! (cm?)
P, = ALVLLLYYR T = 1 g/cm’

V p,, = Guwsveadaliannmaunuiiun @

ASAUITIUBSIEUANITUAGT (S) Faaunis (3)
S (%) = VUILIUAY - YWIANUARR x 100 (3)
YUIALSUAU

AMENUANING

ildviouwun 50 3. I 6 ViOUN
lifyandudasiuiu 3 fu idaduiunaaouniu
11M5151ULR enadoUA aauTANIanavo gl
genAusaanesiu K7 Swau 4 siluusazviou dae
EETUEGH LLazﬁwmsmaammamﬁammaé’ﬂﬁ
Alugdaunnin (modulus of rupture, MOR)
lugdadave u (modulus of elasticity, MOE)
TR CORTRTIE: 18 (compression parallel to grain)
L3RRI BY (compression perpendicular
to grain) WAz L339An (cleavage) ¥NN1INAFDU
A1UNINTIFIY BS 373 standard (1985) d1uAn
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ALULD (hardness) way u,iqﬁﬂmﬁmmg (nail
holding) ¥1N13NAABUAIUNINTIFIU ASTM D
143 standard (2007) Aau¥1IN1INAGEULITY
nage UL UAN1IEANNT Y ‘ﬁlqmmﬁ 2342
perwaLT od warAIuT udunvg 65+ 2
Wosdus sunseiatunaaeuivhudnmsi

HALAZIR150]
AaaNUANIINEnd

ArmuaTnzidunuanfaniy
vadliifiofursaruudaussvedlsl Aadoanny
fsduneiannzouureedliyaausa anodu
K7 flewiiu 052 gavann AegeilifiBuiinisve
duflesanlfgapdomuduluntasad gommnn
voslifymausia anesiu K7 dAnadeegsening 26
D9 28 Wesidud (Figure 2)

Tu Figure 2 uanan1svan 390 ¢lyd
gardudaanesu K7 Wefinsgapdennuduain
gavunauiaud u 0 wWedid ud nud
Wasidudn1snadiniedududa (tangential
direction) fiAaduegseving 0 fa 11 1Wedifud
way Wesidudnisnadaniedusad (radial
direction) fAlndgegszning 0 fis 7 Wedidud
N13UARINIeeUdURa de1gendmiesusadl

Uszunm 089 1.6 11 il eannud uanasain
qanuInudienudu 0 wWodidus wasnuin
Weas@udnsuadmemuduiauasanusail Jan
Wisgy Lﬁamm%uamaqmmgwmmuﬁamm%u
0 Woasidusd

Tu Figure 3 WaAAINITVAR 21VOILH
gAdUAAaNgY K7 n1uA311817 (longitudinal
direction) WU Wasiduinsuafn1em1uaINY
g1ilAadegsyning 0 fs 0.65 Wesldud iile
Aud uanaIINYANIIAIuFaA1uT u 0
Wasidud

nsnafigsanuesliyadudaaasiu K7
MR UFURE 119U AT LagA 1 unINe17 3
Anadsindu 11.00, 7.00 uay 0.65 1Wasius
AU

Wosidudnsuadisiuanueivedls
Unf (normal wood) Tnevhluiantdesunnaninsa
Fadalulglideniunfionsan wWesdunisuadn
nenuduiavedlddiulvgjasdegandinuiad
Uszua 2 1w (Siau, 1984) ﬁaiﬁmmmmwm
Flunundedl dwadseddredudinisunda diu
masuduialifiwadsatindudanisuada i
Inisuadmedududadagandinused
(Panshin and de Zeeuw, 1980)

9
8 T L
7 =R H
=6
= i * 4 y= -0.22694)( +7.2899
E’ % \"l R2=0974
£ 3 2 . \
£ @ el Py
7] = d
< y=-0.1647x+ 4.2144 EI
1 RT=0.8081
0 T T T T
0 5 10 15 20 25 30

Moisture content (%)

Figure 2 Shrinkage in radial (R) and, tangential (T) directions, with fiber saturation point (FSP) of

Eucalyptus clone K7.
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Figure 3 Shrinkage in longitudinal direction and fiber saturation point (FSP) of Eucalyptus clone K.7

autureniolifiaunasuanuduly
usseIma Aanzaavgilagunginduas
Aud uduimslanud uduimsnids Sonin
mm%‘yuama (equilibrium moisture content,
EMC)mma”uw”uﬁ‘s m’wmmﬁyuamaﬁ’u
mwmuamwm (relative hum|d|ty, RH) mammm
Aefi 1Sendn nsnALAY mam‘mamwnumm

Y
°

(sorption isotherm) N3 AkazA1su LTy
@mamﬁ’amﬂﬂésuauﬁalﬂazhwﬁﬁ (Siau, 1984)

Tu Figure 4 LLammsmaﬁ’]ﬁammﬁmﬁ
(desorption isotherm) Gumluamaﬂmamsmu K7
WU mwmuamammmmmaammmwmu
mmummﬂmamuﬂmaamummaiwumﬂﬂivmuiﬂa
wawmwawuuammmmasimmﬂﬂiﬂmaﬂam
Mqﬂmﬂmiammumﬂulaimwuuaumaamaiu
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Lf]umaimﬂﬁmmm%uaumaamauﬁ'aamuﬂﬁ
L‘W wu (Patlpane and Drlsco [, 1992) wagmuIn
mamvmmmwmmwmuamaammmmmiamaa
399ANNTUALTNE wiFrAududuinddudn
ufdi‘mmﬂ@wqwaqwamammmama untase
By q fifansznudenuduauna ldun Ay
LAUNI9NA (mechanical stress) UsgiAn15aULAe
voaldl vllauazanuasTzeeld Usunuans
unsn (extractive) Laggaunail (Slau 1984; Skaar
1972) Yoy an139 LAY AU ammmmm
(sorption isotherm) uﬂswiwuammmamiu
msldanuesdlunszuiunsudnsig o Al
Fagau wu nsoulsl uaglunssuiunsndaily
mnfeunilelsl (Siau, 1984)
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Figure 4 Desorption isotherm of Eucalyptus clone K7.
AMaNTANIING lugdatinvigu (MOE) vasldyaaudaanssiu K7 4

neuvnIsvegeuAIAuaNdAnIIng ta
‘vT’]msmuqmmwwﬁvmaﬁwmaau Tngthdu
naasululifivesnuauanrauduiigumnd
23 1 2 peAwaLTud LaTAUT UGG 65 + 2
Weddus aunseialiifvhminasd wazldvinns
WAL U UNAGDY ANANT URE BRIy
NAFOUNANYIAY 10.81 LUBSIF UM LavilaA
Weauunamguiiy 0.1

Anaauyfvesliyadudaaisdu K7
uanslu Table 1 IngiSouifisuAinaauddnulsd
gAdUdaanesu K58 (£ urophylla clone K58)
IiaswgAan ldlunisndaneddiaed dun
18190151 (Heavia brasiliensis) l3dn (Tectona
grandis) uagliildlunsieadns Téun 1ifseg
(Pterocarpus macrocarpus) liuns (Xylia xylocarpa)
uaelslifia (Shorea obtusa).

Alugdaunniin (MOR) vasliiymauda
aefu K7 deedowindu 72.45 wnzUiaaia
ﬁﬂ"]ﬁhﬂ’i’flﬁ%ﬂ’]ﬁﬂﬁﬁﬁ’mﬁu K58 lag1anisn
Liusezg Wune wazldifis wafirnaendnlddn
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AaAEWiNfy 6,654 lungUrana Slaendigalo
Wisuduldyandudaanedu K58 lderanisn
1Used luna T waglddn usednouudoy
(compression parallel to grain) ﬁladlﬁgmaﬂﬁa
anedu K7 fanadewindu 41.94 wngliania
desninlyadudaaioiu k58 lLiferamne
LdUszg Wuns wazldifis uafirngendnlddn
TR GCT U0 (compression perpendicular
to grain) vadlsfymaudaaesiy K7 daade
Wiy 5.33 lwnglhania fiedndigaiderieuiu
Iypndudaanesiu K58 Tenamsn Tiuseq luns
LA wazlddn Arpauuds (hardness) vodld
yandUsiaanesu K7 fanadewintu 3,075 Ty
fiandfaadleifiuiuligaaudaanesiu K58 15
g19m157 WiUszg 10une Lie wazliidn usedn
(cleavage) uway LLSﬂgﬂmﬁlﬂ’m&‘q (nail holding)
voslifyadudaansdu K7 faadoivindy 2.0
waz 17.91 Sdusiefiadiuns auddu fiesndd
lifyandusaanesiu K58 FalAinidu 3.35 uas
38.39 ffudeladiuns AUaIAU
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Table 1 Mechanical properties of Eucalyptus clone K7 compared to other commercial woods.

Wood Oven- MOR MOE Compres-  Compres-  Hardness Clea- Nail
species dry (MPa) (MPa) sion sion (N) vage Holding
Specific Parallel Perpendi- (N/mm)  (N/mm)
gravity to grain cular
(MPa) to grain
(MPa)
K7 0.52 72.45 6,654 41.94 533 3,075 2.00 17.91
(0.02) (8.22) (1204) (2.46) (1.11) (561.91) (0.31) (4.85)
K58 072! 125.18! 11,137 63.50" 9.20! 6,0111 3.35! 38.39!
003" (9.53)'  (962.26)! (251! (1.89)1 (663.39) ! (4.55)1 (9.63)1
Rubber- 0.652  100.20° 9,4032 47.01% 14.34? 6,4987 - -
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° 11,323° 43.00° 18.00° 9,454* - -

Remark: Values in parentheses are standard deviations.

Wood species: K58 (Eucalyptus urophylla clone K58), Rubber Wood (Heavia brasiliensis), Teak (Tectona grandis),

Pradauk (Pterocarpus macrocarpus), Daeng (Xylia xylocarpa), and Teng (Shorea obtusa).

Sources: 'Hanvongjirawat (2016), Riyaphan (2013), > Saneg-ah-tit (n.d.) and * Forest Products Development Division

(2010).

Alundauwnniin vadldyadiudaaiesiu
K7 fanadowiiu 72 wnzU1dna wazusisn
yuuE o fAadswindy 61.94 wnzUraana
AunsIaduauLdwsweaniels dyandusa
aufu K7 ﬁmaeﬂu%ummﬁum B (ANLT LTS
Urunane) Ingdarelugaaunniney sening
60.0-94.9 wnzU1aAa LLﬁSLLNEQJJWZJu”IuLgEJUEJgJ:
¥ 35-50.9 wngUrd@mia (Forest Products
Development Division, 2010) LAZANUNINTIFIU
AvuaRdnyaRnzyesian [dnululaswasng
91A153 dwmsuanuld vesnsulesisnisiaviaios
Avualdfild dulassadrmdnaesernsdondu
I deudsfifiaruiumunssingeganielug da
wanWnldtasnin 100 wnzUnaAa wazilisaon
vud sugeanludosndt 52 wnzuiaaa
(Building Control Bureau, 2021) L'y Ad Usia
gesu K7 ladmingauyinlassasnaanuesennis
\owFeuiisuiuligamaudamedu K58 4
Alugdawaninivaiu 125.18 lwunzdaana uas

147

wssdarImA sy denadowindu 63.50 wne
Unana fnogludurnuudauss A (auudauss
49) loeidlalugaaunniingsndi 95 wnzUrana
warussdnruIAsugINT 51 wnediaata way
HIUNUIIUIATIFIUAMUAR SN BULLANIZUD
Tanldaululassasieerns dmsuvaulyl ves
nsulesiEnmisuardados llyadudaanedu K58
anursaiuvindulassasiavdnvesennisie
(Hanvongjirawat, 2016) safunsldussTendls
gandudaaedu K7 anunsailush inseaiou
ey Ly 7sesves vd ulddudmdy
gnavnssudonseay gaamnssulsiszney
fuwazau Wudu

GELY
lsfyanduda anedu K7 fldadsainu
fadmziianzeuuiaitiu 0.52 qane
fiAnadvogszning 26 s 28 Wedldusinisuady
madududa Tanadveysening 0 i 11
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Wosidud uway wWesidudnsnadniesiusad
ﬁmm?{aaa’iumw 0 814 7 Woasidud nsuad
NUANUTUHE umaqmmwmmm Usguno
0§l L6 Wi mamm%uammmmwmmum
ATy 0 Wesdud waznuin Wesidus nsva
Famaduduiauasduded fenfiududioning
Tuanasanganunuisnudu 0 wWesidusd
Wesidudnisnadmasiuaiueniaiedeog
S¥%319 0 89 0.2 Weddud Wemnuiuanasain
QavanIudsnr ity 0 wWedidud nsveadagean
NATUFURE 119U AL LagA1uAILe12dl
ANedBintu 11.00, 7.00 waz 0.65 Wosidud
AIUAIAU

Isfyaaudaanesiu k7 daadslugda
uanvin winfu 72.45 winguhania eedelugda
gavgu Wiy 6,654 WwnzUaaa LIBATUIY
Aoy dAnaaswindy 41.94 wnzlhaana usadn
Fia1nidey dAeaswintu 5.33 wWnzhaana @
auuds faadewitu 3,075 Sadu usedn uas
Lm%mﬁ'mmg fienadswiiu 2.0 way 17.91
Tfusolaaiuns Aua1ay

Ly Adudaanediu K7 ldmungauyin
Tassadramdnuesennis Wiawseudiouiuld
gAdiudaaeiu K58 Faunislduselomndls
ganduFaaeiu K7 annsailui in3esou
lafe gy T u fsesves vind ulddudmiy
qmamn%m?femmw gramnssulduseney
Nuwaza1uw WJudu nsAnwideliaisdnen
anvaen1nN1eInin n1suUs3y wazniseuld
W elwanunsalsigaaudaaodu K7 uld
Usrlemleghadugusssy

o =
ANUYU

nsdnunided HI380vaUAMUTEN

guin@ 3190 way d1dnnuUNRUINgIAEns

wazimaluladuiand (@) lsunsuaiuayy

aswautnaluladuazuianssy (TAP:

Innovation and technology assistance program)

wslwumiaummwu

148

REFERENCES

American Society for Testing and Materials
(ASTM). 2007. D 143. Standard
Methods of Testing Small Clear
Specimens of Timber.

Aurapeepattanapong, C., Latcharoj, S. 1985.
Trend of Wood Utilization and
Marketing. Seminar report of
Eucalyptus Camaldulensis on 30"
October - 1*' November 1984. Royal
Forest Department. Bangkok. pp. 258-
282 (in Thai)

British Standard (BS). 1985. BS 373 Method of
Testing Small Clear Specimens of
Timber. British Standards Institution.

Building Control Bureau. 2021. Specification
Standard of Materials Using in
Building Structure. Department of
Public Works and Town & Country
Planning. Ministry of Interior. (in Thai)

Chafe, S.C. 1990. Effect of brief presteaming
on shrinkage, collapse and other wood-
water relationships in Eucalyptus
regnans E Mull. Wood Science and
Technology 24: 311-326

Chomchan, A., Wisuttapekul, S. 1984. Utilized
Properties of Eucalyptus
camaldulensis in form of Sawn
Lumber. Seminar of Eucalyptus
Camaldulensis. Royal Forest
Department. Bangkok. 254 p. (in Thai)

Chomchan, A., Panyatanya, W. 1985.
Eucalyptus and Charcoal. Seminar
report of Eucalyptus Camaldulensis
on 30" October - 1% November 1984.
Royal Forest Department. Bangkok.
249-257 (in Thai)

HE. 1972. The Anatomy of

Eucalyptus Woods. Forest Products

Dadswell,



258152UAERS e 41(1): 139-150 (2565)

Laboratory, Division of Applied
Chemistry Technological Paper No.
66. Commonwealth Scientific and
Industrial  Research  Organization,

Australia.

Department of Agriculture. 2005. Registration

for Plant Varieties Certificate follow
Plant Varieties Act 1975. Office of
the Council of State. (in Thai)

De Villiers, AM. 1973. Utilization Problems

with some Eucalypts in South
Africa. Proceedings, IUFRO Div. 5,
Cape Town and Pretoria, South Africa.
Pp. 238-255.

Dillner, B., Ljunger, A., Herud, O.A., Thune-

Larsen, E. 1970. The breeding of
Eucarlyptus globulus on the basis of
wood density, chemical composition
and growth rate. /n The Production
and Industrial  Utilisation of
Eucalyptus Symposium in Lisbon,
Supplement 5 to Volume XXIlI
‘Timber Bulletin for Europe”, pp.
120-155, (FAO:Rome)

Elliott, C.S. 1967. Utilization of Eucalyptus

wood. /In World symposium of Man-
made Forests and their Industrial
Importance. Vol. |, FAO: Rome. pp.
823-844.

Forest Products Development Division. 2010.

General Characteristics of Thai
Timbers. Forest Research and
Development Bureau. Royal Forest
Department. Bangkok. (in Thai)

Hanvongjirawat, W. 2016. Physical and

mechanical properties of Eucalyptus
urophylla clone K58. Thai Journal of
Forestry 35(3): 128-135.

149

Illic, J. 1999. Shrinkage related degrade and its
association with some physical
properties in Eucalyptus regnans F.
Muell. Wood Science and
Technology 33: 425-437.

Malan, F.S. 1984. Studies on the Phenotypic
Variation in Growth Stress Intensity
and its Association with Tree and
Wood Properties of South African
Grown Eucalyptus grandis (Hill ex
Maiden). Dissertation. University of
Stellenbosch

Malan, F.S. 1993. The wood properties and
qualities of three South African grown
Eucalypt hybrids. South African
Forestry Journal 167(1): 35-44.

Malan, F.S. 2003. The wood quality of the
South African timber for high value
solid wood products and its role in
sustainable forestry. South African
Forestry Journal 198(1): 53-62.

Nacar, M., Hiziroslu, S., Kalaycioglu, H. 2005.
Some of the properties of
particleboard panels made from
eucalyptus. American Journal of
Applied Sciences (Special Issue): 5-8.

Orwa C, Mutua, A, Kindt, R, Jamnadass R,
Anthony, S. 2009. Agroforestree
Database: A Tree Reference and
Selection Guide Version 4.0
https://www.worldagroforestry.org/pu
blication/agroforestree-database-tree-
reference-and-selection-guide-
version-40. April 30, 2022.

Palipane, KB, Driscoll, RH. 1992. Moisture
sorption  characteristics of inshell
macadamia nuts. Journal of Food
Engineering 18(1): 63-76.



Thai J. For. 41(1): 139-150 (2022)

Panshin, A.J., de Zeeuw, C. 1980. Textbook of
Wood Technology 4™ ed. Mc Graw-
Hill New York.

Rattiwanich, T., Apichattabutch, A. Namprasert,
P. 1987. Sulfate Pulp from Eucalyptus
camaldulensis. Forest Products
Division. Royal Forest Department.
Bangkok. (in Thai)

Riyaphan, J. 2013. Chemical and Mechanical
Properties of Wood in Seven Para
Rubber (Hevea brasiliensis Muell.
Arg.) Clones. M.S. thesis, Faculty of
Forestry, Kasetsart University.
Bangkok, Thailand. (in Thai)

Royal Forest Department. 2001. Eucalyptus
Camaldulensis. Bangkok. (in Thai)

Royal Forest Department. 2020. Forestry
Statistics Data. Bangkok. (in Thai)

Vermaas, H.F., Bariska, M. 1994. Collapse
during low temperature drying of
Eucalyptus grandis W. Hill and Pinus
silvestris L. In Proceedings IUFRO
Wood Drying Conference. Rotorua.
New Zealand, pp.141-150.

Venin, T., Apinantam, S., Wongsiri, A. 1990.
Natural Durability of Some Woods.
Forestry Conference. Royal Forest
Department. pp. 197-220. (in Thai)

Wessels, C.B., Crafford, P.L., Du Toit, B., Grahn,
T., Johansson, M., Lundqvist, S.O.,
Sall, H., Seifert, T. 2016. Variation in
physical and mechanical properties
from tree drought tolerant Eucalyptus
species grown on the dry west coast

of Southern Africa. European Journal

of Wood and Wood Products 74(4):
563-575.

Wisuttapekul, S., Fuangwiwat, W., Sukwatnitjakul,
S. 1997. Density, shrinkage and fiber
saturation point of swamp forest
wood. Thai Journal of Forestry 16(1-
2): 90-98. (in Thai)

Saneg-ah-tit, S. n.d. Materials testing. Major
of Civil Engineering Institute of
Engineering. Suranaree University of
Technology. Available source:
http://www.baannatura.com/public/fi
les/Mpa.pdf. Feb 12, 2015. (in Thai)

Siau, J.F. 1984. Transport Processes in Wood.
Springer-Verlag Berlin Heidelberg New
York, Tokyo.

Skaar, C. 1972. Water in Wood. Syracue Univ
Press, Syracue.

Sompoch, n.d. The Properties of Eucalyptus
urophylla S.T. Blake. Institute of
Forest Research and Development.
Royal Forest Department. Bangkok.
(in Thai)

Thaipetch, S. 1985. The Properties of
Eucalyptus camaldulensis and
Utilizations. Seminar report of
Eucalyptus Camaldulensis on 30"
October - 1*" November 1984. Royal
Forest Department. Bangkok, pp. 222-
224. (in Thai)

Thaipetch, S., Julruek, S. 1985. The Properties
of Eucalyptus camaldulensis.
Forestry conference. Royal Forest

Department. Bangkok. (in Thai)

150


http://www.baannatura.com/public/files/Mpa.pdf
http://www.baannatura.com/public/files/Mpa.pdf

