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yf.rda "1firdau{mo.rlj:srnnlns" (The Thai Hardwoods) o-ndr
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ru6.r u:.'rorn'ur,:rirt.i (Strength) rirnrrru{,:6,: (Stiffness) rirnruryfisr
(Toughness) rirnr,lr]tt6.l (Hardness) trn;ritn,:rllutrunrla::ttrd
(Durability) uo;ornrirnadrl"fi10,:lfilirLivr:rl.jrlitrjortorfluIfirdou{,,r

Liuiou{,:rJrunor.,r nSolfi ufoejounrrrror:grun:rdr1:l un:1fisfi or'lor

fi nru u{t u:tunnsir.rniu ryirlo d':ulunr:uiH}.tlfr rfl ur"oorrioatr,rm.:

iorn::r ifirn:ar r:ndrrirnoarri6lfifl:Jn'rurruriaoir.':ld1nrrl:yyrio
J.

rro:uo onn u t?tJyi\ru'tn1 n a fl :t:.r'6lo, fi ornorurh}Jrior:rurnr:'ld
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, : , , 9 ;'1 u a, 4 & .i -11rJ [[d: rvrr]FIr?iu'tu tu:yu! Sl u,!0LtLiJu lnn dn14,t ltll rdtnirnaol:t"6
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qet a A r
nFr0 LuYlLuo LIJ tr.JtJt (non-porous wood) 4o [7']1u ft't[o't]JorfrtJ"1 lflaufllrul

'\'a\ro;d,YonoL Ll4L:Ulr ![n'] lflrrlu?rfl'ru (hand lens) d0{f] arr}1ux'rt:$J? t,]vrLllutrJ
l, te , !e , Y.A c

tua0oun1tJllnnMn1ifi.Jnn1l Iottn 1nL 6[u (conifers) ff'lulrJtuflLt?{
c, \aAa- s - ,id , S\-

LllUL:t11:tnnE:Lfi:'td:'t\tvltJ? (porous wood) nl ttttlulru'lufl0,Je [u0 L]J

^d. ' " '" ifi:v,r:ulnartr}J ud:ftuvr1firdadou ufon'tr.JntttJ?nm11 avlrlJ?'r lu[ua L] " ,
a a.,,,.i n \1 , d o \edrer g -ttll\)9l1lfi?1l] rl1U1ltt LoUllx'1 l! tnfl1flll ltJvl!t ! n1lfl0dl1{uu llxJ1Un{

ruJ : -r Y 4 .1 d ,

t:.Jvtfl'uJ1ln5u tn,J?1io51lu1fiun Iou LtJ [Lnnv n L6[ull'tu 1{ lnatuotu0nrL\r
i dA d \u;, - g !.3 , 3 d a , , t,fiuf nno o'l'l:.J ttl\tLLl{14{ LtluUt0{ O{UU LrJ tUO0OUtUOttfl\tllA;nn1'lFl0 Lll

a ;, -\ .i, t d
n11rl'r?ra11:Jn'rNvr?'rnu loflvrl L1l oa n1ltJ Lt?{ LL5{lt a{ Lu Lunlt:1lu1 untu

n1:1fi,!1ud :vnourfl ud.r:Jnnofr.:

rlirfrouf {n'l &1nrf1usa.,rnr rJ11fi
; .\- - n ^o 4\-z a Y -\-"--n'lln1fiUfi?'l LlJtUfillU\tt O IO tUU !tJ tUO tt?{UU U tOnrU.:n.: taUrv]u

fi'l'ltl ttlhl tt5{ LUnlllUUlfiUn0U'l\t[0lUX v1ntn AllfU']n1ufl11lJIUUAI{ tt0Y

nx1rlfi urruoltufufi oloavr'r1't'jr uanlrnnrrrJu{,:ur{udx fi o':fi nrrru
v . ]|e d s

vrulrluona'ru rauroulflutua !a fl't?r0 5u't1 Ll.JLr|{ :{ 1l:Yo [Lo{

ru:rirht nvrdsuvro\r r6u riflrlvlo uuulfr rrfl;fliurntr rflufiu 'irrflulfi
X a a ted , ..i d L

LUOLL1J\t tUOI T nn1'] t:.J 0U'l:J'l O RA{tl'l:J11n n'lt1n1: [V'{ 8fi'lF] 1n?1:J
, a, \-!! . CY,Y:[rlj{tlt{n :1nfl']1 nJu UJvr[.JF]11r.J [[1h] Lr:{ fl{ n11 1.000 nn./flr.r' lrulllvr{fiu

d a dd,
[[nv[frolXa1r ']d'r nrlr.Jrluvlr]nl']DrflimAclnnrivroao.0l-lidx1-lfr rilu Iriu
ro.,:1fi!fi on",:n6j'rxl:hnaorfl ndu !:rng'irfi nrr:rvruylrunl DrilJrl6lofl

A , .,&A e.le a .Ja
tadUfl{n'l'l 10 1J11\tfiU Untl ltlnv tAUUyl0,JylUFllnll ylUlllutlltJfl::lJt'lFl
5 d A, d, \. X a
Lftutanu 7.7 atI u1'tF]?'ttlua :!u!no?a\tfrudtJUnau't'tLlluLNru0Lrlhl
Z A- - .i - . a ^ X q s , \' vuu lJlJa:l0111{'tttn1:vldulJduult0LTaa:{u fruLud}Jun0 [0Fl']1 ia1n
. dio!r! '9r e e t 6 \vd., u v!'dutyd!n1: vtu'tLu Lll Ltauu0lJ5!nu'l'tnlu L o Lulaeu LNllu0tJfll ttd;uu
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oL9wv . a,!v* d.ld \v, wultlJtrnul'rt1j1.lltJ[uaufl{ylofi1!0f]aul't{u1n fi?u 1na:1111rrritiflflfi hl:.J "1
!s\r.we , - s\, , <, Iu I d 4 !. ! ,vtu{$JlQflrJlnou a{u{ trJln't:l't't tul.t t:.J[uattl{fi5a L u1\tftufrf],tFlfiyruIa1i,]
41..4 4 di v .l a q \ '!r'a 

qes
[:lutrJlua!!1\t tl'[t't:uu1yun]J1n I a[ fl!nu l ytuu:J [1! flu Loflrav{.]J L:l

n: [6fl uyto\r d.':nru{or aln'ritrnr: udr'lri riuoi,: ralo'lrj lr.:nufi rirda
. q A a r\v ,\1 e .i d

6hrfluu rJ'r!: nB1?11t 0 nun 0,,?a fl rJan ii n!'t l nrr.J!,1 L d,l rIufiuxu.l,tu
ilrn ri uyi.r rd fl?1u:J:; rfl fl'l ufifi':ruluvrirfi rfi ttrio{ n"! n 1:d.r'lfi'lilld

, 5 d ,., 
^ rle dalleorJ:vLUtu rrn Lu0o nno{'1a u0,in nri a! l Lrl ro\t R }l L{i nlfiunnl In flro,tLiriu

u ' .r, A t - a, \. X a - Y A c,ullyl0rqlux'1 tlJauolo antluttJLu0Lt?{ tl,tuu t t0 Lilu nlt9totl t}Jll1fi't1r.J
d A g , ! . a.r'a - d A ,- a

u{u1nn1{"1 ytQ; tnaljuft0 LlJrrfly t1,[ 0 tN ]16inLn ?lLLoy]t'19n3'tut [[ultF] tilu
v q \., d, !-.3 a a\.30U'l\lloUlnu !unllnlyuotuo Ir]1'l tiJu t:.J [u 0 [t{{y50 Lt] rIAA0u n0"x-dU

. rloatr " !.4, t.{
zun nt{a:J't LtJl{ Ltr tflu0yn n Infufln1:n1yuo LN Luaa 0u tr.t tua [L{,]na nt:.t11't L

4 \\ea v t'a va ,, tivi
fr,:n:r rlfirfrurotldru uoyldfiyf{don:rrlr 1fifi nd 0702/6679 o,Jtufi 3

r^Jrlunlaxr 251 7 6a.r doriruuorfi urriil:id1d1unr:rianir,l ludru:rrnr:
r\, d qw ,, \wt,4 a ,asant 1J'rLrJ [?uuLfi u1ui1tn1: lud\:flonlr]tJl tr] Lfitnns!f, fr ttn3no,ri{u

A iledluA Ltev t .,
tJfl0U{n!lL n tnna[01fiantn flfl't ]aU':dan: !'t ttl0t,tn fl1't Lunltnaut a

v i - ! a -sd{ du Lnu'l nllft')1tJ ttl{ tt:{10{ L}J?'t 11lu IrJ ru n rr9kl raL!

iu iiorrBurouLJs: nnlnl
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' rg L rrv ^E ao fiafl[n ?l n 1 1 ]r u \r I I u o a o u I tJ L ot[t{q.]
$ 1 n r { 1U S o \r n r & rJ 11fi

fd
IoEJr-nruarlll"ff [riyt'1,] rilun fldliifi' (mechanicat properties) u'u

e , .i ! ,Iv 4 d utnfl'tlt0{nuLt:{ (stress) yt lntyyl'tn0ttJ 1,::.J 4 dnutu;fixunu a0 tt:.Jtlu
aotvY'd(compressrve stress) t:lU tLt{ytyt1 t1i !tJtJ?tU'tfi Lnflfl')'t tO tn{t[,J (tensile

d, .iotw!rd
stress) uluur{yryl'ttfi L }Jllu'tfifit0lJ J'tnl ! ryn't1rdr.J rL:\rrfroo (shear

.i c a o.! -stress) [fluur,]fidr'[rllfiluunaon lflu 2 d'lu druu:.:or"n (bending stress)
ad.c',\ioru

riluu:.':vr-dr [ri lil ldrooouy"n rfluttt.tfitxr] [o1rLi{ 3 rfiorlrn[d16'xuniu
d'\v

nx'lrJ6[1 rrnfi Ldq; d'rurrurio rL:,tfi lrn:;yrh risn'ir nruu6out,l
... A ^n aZ a a'(strength) u{ay a1'ttJ ttfl\: Ln{auo Lonlu0uflutuo tt:{1itJ1nt;yi,to{ n 5i,1,)

y A- , o - , - * o d , - :
tLfl? [n{lruu?'rfl'lf]6! uff;v{:lx1[nnflutfiri0 Lud{n0d51{ riornnti:J?u,tutfruu

4 l- _ 4 c9!\reqr!flvrll{fln ro{on 1nfi0rr:,tlfloa Lnflta 1; ut\:oiod{fi,trJ,mfl1i.t Lfi tr] -n rdu
,r { - & 4, {aq - , e d , ' a

?utoru urr{uu t:Jurr5\:11rJ!?aun1.J.i !1.1d{nod5't\tulrRu'ti0{0u LIludu ln'--- - -- --a-'
Jo.tu\vv a - ,S.

rur"ein d,rdofryli lfi Lrilin 15fln?r utiru:yau tofl !:sf,nfi lunlrrin
(modulus of rupture) Frx'r:tfiruyl't ?a.':1fisio u:.,:rl:: d'ud riun'j1 nx1rt

- rle9 e 4 e ,,vItS{ux{flo$[x tunllnfl a{flotJt1J r[nc !gnuLi]u]l'tfl531Ull0\rn't1 rti.Jr[:\r
!e9 '!' \.{, ^\-X d -\--10{L:J Lunlirr:l\r ttJ00n rllutJty tnyl ! rua00u}150 Ltlr ar[{\: 0{Lnn0r01Flxl

[[n.] rlr.r [un1lo]-nlfluIn d Lf]ufiat:m1a't't ytuytlun1rJr::strtfi:hyns!6?u

run;InudlfiqyrGuuro{ (Hopea odorara Roxb.) rfluhlfildirlnrrilfiail
ruo;saru:"rrYuodr.:nir.:rlr,,nlruru'ir rfl u'lfi ldau6.:fi 'nn-rnrfl 6fls.!dru

nltlu6': u:.ruoyn'tlrJyruynu 6.,ilduJiur lfru:-rnrunrurro.ilfifirftlrjid'nrfulfi
J ,\.8 , !- *n:rnuuyro{rdlJ0 0\ruunll rru\r t:t rrio0au lri rila tt{,J?a\:nr lLri i{d,t

1 v !' et ) u a , q ,taln't'ttJ L!?,t tLt\: [untif] 0l?0\: L[.J0]y tfi ul_lvl0\tyt tn4\t tiluFlrrurn:5tu Lunr: tt!,t
.t v !e A ' , <l !u j a o te a' ,r?{Fr?'Dl t[,tJ\: [r:{ [un']tna?a{ LrJruo0t1,l.i ?,1r u trJ Lllo lrfl,jfi50 [$rfi 0o ou

:..J:rn4mll:ru a: 16rLo'lu nu",:dan:lrlrl:lfi na 0702/6679 o.,:riufi s

rl q bnr n 2 5 1 7 n".,: n ej rr u fl r d,r fi or: y dr 6'rUvr o n rildn".,rij

'lLJ-r 
U-ott 8Dr oDLJs: n nln B
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"lf, rni.:lfioan rfl u 3 rj:ym lnsfi a rordrnmr u6o u:,,r1unr:fioro.r

lfiuf,.: lnmliurl:y lru 12 %)" llfl;nx.r:Jllurrunr n:: m6uo. fiusu

tllutn flonu

nerltt6.'t tt:.t
'lunr:dn (nn./! 2)

n,)'ll.lYruyrlu

nrrr:*rrr6 @y

LUtUOtrlhl

LU LU0 ttl{1l]Unn1{

Lt.tLuoonu

orn'ir 1,ooo

600 - 1,000

a{rn'ir ooo

atn'ir 6
2-6
L

n1n't't 2

e vte.Ja at t -fi'nl l [:J Nni1 1]uytlunl ntt t'tFtft't fi'tn lft0luu'tu't! d,tnuinBl
g)-q , red,a Z - , Xaq- a S!

ru0 [:.J [flunou Lfir.rlllr]1 u'tu1fl1 n151,Jt1{n1{uf, Lird0UtUL!fl't n1n11

ruftu:.r1fi

u"rrtg'rt 
"rurl'ru"r 

fiIanil/au.sl.

ultl?tm ulru u1LJt![Rflrnao

flyalgulltll
srrj:vrnrm6o

avaluul

lfiluir
[tna1\trra\t

LtTttavtu

Lt LUulao

Lt Luu'tvtvLd

96.0

128.0

192.0

320

4.8

6.4

10.0

5.6

8.0

12.0
.16.0

24.0

rirnrr:ru6,:u:tro,:1firfiooir,:1 '[ o'1r{'l t'lu n r: rr rol,{r: rirr'fin rtr
ae'l lro

fl'tfi qn 0 n15 [t [unt: n 06[l't{ Loalrrun :yLn ?0{ Lt]Ft.t:J}J19l:S,ll.tljo{nt

irl:i n'o rirnruu{ru:.rlunr:or"oto,ilfi ufir rflunirfi"ldernnr:fl oao,flou"lfi
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'lfi oirodrwrurnr6n afruiri6nr:lrnao.,:un:nr:Rr:rurruvrrirqrunul"firir.:1
'[dn nirr'ltloun r rd uoluyu",ldo "naar:i6saslfi1nu" rnrfi r. t ++ n:u:Jr]ri

nrrynl,r[fl ]r0li zs16 (4) oirurirnrrrrurrunruor:rtr6ro.r'[fi riluruaii

lfiqrnnr:rnno.r (3) td'tlid"rad1.rfi riluuriudru'lrifr n:vii a"nuru:6'[rifi
d d iY, aoirfli llurq 5 r . dr14dufl fl'rl 50 n . fr.,: LSourrri,,rd frnrufru :vrurru

'lrirfi u zo z flrfino'r}fludut:v:rl.u 25 r:r. n:vrrfl'blfi'r1uu:lntvonos
aZ

nnr.:rr{'l nrnrroonrnrlu 6tgt".tatjnrrunrnrir.':1 ta.t:l:;trfi ttdrrirnr:ot:':q
to a d a \ee

f,n1l'!flA{ I:JflOAA{rvlA rflUflnnmn:8! 6 tnOU aULtJl]Vl',tnll AOO\:1"JitdUl1',tU

qufn'lil 'iilar:Jr:n1firono':sia'trj'ld6n 6o'irfi'unonrrvrnoa,l 'lritfioriuovfi

o'r rn'r'rr.J1luvnun'l.ro::rtr 6c.t oo tfi rL.'rfl ulurviliu

Rirnrrr ufi,: u:rr 0.,:1fifiq"o LLfl nl{lunr:r{ rfluernnr: nno':dtutu
Z: a . - t \ c v e o .!
li,1dU 228 tUO LFr U Lt U{n10!t AnlU'l lvlU ot't fl1A! n10 nul ttflYtl,!0

-\ed ; o \1r

dto1fl [unllf]uv1 a\t [oLlU{tov{qnud']dnln1 fl 'lFl]l9110nBlnlU10{nqb L')

'lunrnr.rurn 2

Onrr fi ru$o,,idorgi rr1'luo1tr.:
A !e a A agunt (species) t:U'ta1 n1oll0 nB:fl0{to$lu L}!a{ nou tta'la,JL1Ju

! e\io. , .t a ,, e N a
ton't:fi'tuJfil{11:vtltFIF|ttJd1fiu0flul fl'luLu'l{Lflur|0 1flt av{u ttJ0\: ttflfi,J
a v ;d\r'Ye A d a '.i .ia d e Z ,

n{vla{Tvt [01 L]J'tl1odon t0v!qnufi1dnlQY0o9l1 ao v'llJl'lttala:{nou unY
; d ! J-

ur,16oo:fivrrsrvn6ofrriu rSun (uiqo:iu

rjil'rrunmldu moisture content rufr{ ilSrrrunlrfi'ufifiodtu
; -!- - X[fi 6orfl uairu5atLrrotrirrfn L:]oluri,: ontrnru6uto,:birflunruau"firr.r

a,a dA .l , e r , allr t1'{fin !an n{Fr tufltJ! n111{nan tLnnnl{nu Iou!nnL Ltll{? v rJ F]?1 !!lht Lt:{
'ie q , A ,^

n11LrJ[!Un LLA yAl n n1t1{ [[fl0{ F]1n Ad}J]l0t1tO{ LUAUOn',t{6i U fi1nt!tUlJtltUU
i *d -fi't'ttJrr?l{ a v 91 0{ nl I ulr tvtull n dn11'{ Fr 11}r?Jult$14{
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n?lxrrix\ieh!fl 1y (specific gravity) r:lrufito-nrt6ixud:txtinro,ilrl
., t ,v,

ttvnn0u'111un10{lllulatrrluu

n?1x!rdu (density) 11:.Jr u fi .: a-n:r airudryu-nri o ilr sr:s orlfi fi fi n rrl
&., !.
tuLu?,tuYvt 1n1:vrofla{ rllurn ?l

ntrlufisuttetnnfifro (static bending) :yno!dxfl
v.o.R riiurird'r:J:;fi nf,ia,:nr:r-n yrrsfi,: ur.:araoi,idrlfi'tfi unn

v"nrduvru

- v.o.e rflurird:rrJ:; Ruf,ra.rnr:6ortiu lrirnrrr u6.r6,11 rfiurirfid
J r-

o't'ttJoa10{t alnnl5gro
g

n?1 uilutl:?1nnr:iiuturutdsu (compression // to grain 6al
x

FllUl{UlJd{dfi0r1tJttulIduu (maximum crushing strength)

6x1:Jtli\tu?{e1nflr:rfrooturutduu (shear // to grain) 6a ni, rr:,:
a iec)uYQ

rfr ann,ranfr rir lri Lr]rooonqrnduuullurulfi uu

nerrtnflrnornnrl[o1v (impact bending) 6o nirvld',,:nufi16dr1fi1fi
- a, ' A A .l'da, d, A, -yn luuFl'tylUonf]'t't tyuul'lto\t Lu11]rn0 tt:{nty tt ntta; tiluylu'td,l tnn't't Fl't

impact bending lulfirilun (% M.c.fl,r) finirarn'jrlfiufro

nruu6r (hardness) 6a riru*rvu-nfi ldlunr:no4nfl u'hiora,rlil'lu
i\-o - i.

tua tN Lut:01111fl1fiuo

R?1flTufl1un'rlr6::rsr6ernnr:rnaa':iln6u (durability) 6oFrx'ttJ
- 

\1 0;- -
fl uyrlunlrJtllrJt'rfita': 1fifi f,.:6u rfi ognrrr:ratrurioroo arn uaysionl:zu
- , -\- ,J -r.,3(DlvudYR[r]Y. 2533) B'lu !]JU'l\:tu0at Lr.Jtl tu0\:alnd{Lrldu fin1l oa0{

fi:at3.J3J INmOnA{

tJlgtfln

t. lfi ufi,rqyfi nrrr.Ju{.:rrr.lornnr:rYo lyrl'1 1.5 rvir ta.r'tririJun
a'9

2. rilnr:r,Jfrou Lu rflurirro\ry ts Sl

iri do 6urour.Js: nnlna
The Tha Hardwoods



!g { e 'r- 3. n 1_-. r [[U \t n 1:1\: ttl lljO llt \: t[n C [{ 1LlO €i AU
?-'sr!4m" '-!u11U{dA [:.JrUAu?,llj0,tlJtr[Vtfi lrUrn tcilrri,ln1r1{t rii0u{nLLay Lr]

t!00au o0nL]lu 7 0r'tt1\: o{u
.i -t-g ,\'a !' uidq1l1\:fi 1 Lfiujo ufi,:otrr:lrnislunr:lrh1fi 6o lfifrfinrrr u{.: u:.rlu

nrrFrio (M.O.R.) 1J0.ilfi[[fi{q.rn'j1 1,000 nn./fl].2 ufl;n.tlr.Jytuyt.ruFl.trl

6::rJ11fid,1n'j't 6 fl

fl1r1\:fi 2 'lfififrnrurr{,:rr:,rfl\: rrfiaxl}tyn-ly]11.tft't 6r:rlir16fi1lrirl'

6o'lfidfinrrruu{.,r ur,r] nr:fl-n (M.o.R) 1Jo.ilfiuli{d{n.jr 1,000 nn./r .2

a ' , a, a ! ,a ![trlf]'t1]Jltuvt'lun1tJi::u1r1nr]lnll 6 1l fita L nlFt?'uJ1tu11'tun'lllitt tlFl
d-\0J rY,dlwlJdnlllirfr 3 ttJ tua tthlll1unn1{m1 10n51un: :l'tl fiotr]tiuFtxltJ

ru{,: u:.:lunr:d'o (M.o.R) ?a,r}iLrfi{ 600-1,000 nn./a .2 LLoyFr11lyt1.ll1.ru

nr:ro::rurrfi z-6 fl
; \- Z anrrl{T 4 LrJ ru o rLrj\rlrun al\t [[fi Flx'r r]Tuyr1u9r'r o::rutr 6 sirlrifi 6 o

lfififinrrru{,:u:.:lunr:n"o 1v.O.n1 1a,:Iriurl{ 600-1,000 nn./r:.r.2 ruri
a a , d, 4 \ !d ,

Fr't't1l1tu11'tunlrJtl:tJt1n n1n?1 2 u 1m0 LutJFlln11 y]ufl'tu9l'tlJ6l::t114

n1r1,,Jd 5 Lirdadounl r.J'rFnSlun;urlrlfi 60lfifi fi nrrru6,ru:.rlu
nlrd'o (tvl.o.R) tatlfiuri,rn'rn'jr 600 nn./r .2 uoyFrilrJlruyrluglrNnit r.ta
l.

nln't1 211
J !- -" . ..r ,

n1T 1\:1r 6 U.r rUOa OU rrn Llfirirofifinrrllunrunr o::ltrfi 6 o'lfifi

finru ufi.: u:,r"lunr:nio 1v.O.Ry lo,:'[fiutt.:ot'rn'jr 600 nn./tr.2 urilrifinru
nulrunuo::ltrfr

srrtr.rfi z'lfia'rutr lfizun I:lrjrtrurnu un:'tfidu1 6a lfiiifirirn.:r:r
a ., aY , 3

Lt?J.t lm\, Lunlloo (lV.O.R) lJ0,tttlt[fi,] T.tfl.t. 't!nalnrrdysl''t rrriui,: Lrjfr

nttluulrunuo::ltr6

iti do BuoouL-ls,rnnlna
The Thai Hardwoods



nrllrja{ d1u

i rrunrgnlir t1flltu2g liunrieg st

nruutiu (Density)

[n{ (Force)

Fr?'r [6u (Stress)

tb/ft3

g/cm3

Ksf

tbf

Kgf/m2

Kgt/cm2

lb7 in2 (psi)

16.02 Kg/m3

1.000 x 1 Kg/m3

103

9.807 N (Newton)

4.445 N

9.807 Pa (Pascal)

0.09807 Mpa

6.895 KPa

iLir dor 0DUoDrls:t nnlno
The Thai Hardwoods
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J !,!, J d
er 1 i'r'r fi r "lfirfioufirsrrrurursr:otun:ruih1fi

*1nu

No.

lfinlr]
Species

U?mru
ta2lttll

M.C.

611 n2it

i1t 1!
Sp.Gr.

aruur.iu
Density

i?'r$lri\ru'1' (strength) n?1rl'1ull1

e1nn1:n1c

lmpact

n?1rut\t
Hardness

i'nlmmlrntrtamltti
srnnr:raloulniu

Durability

mtfi (8r c bcndinql nlttlutulultltu
Comp.// grain

n"ntlootu1urduu

Shear // grainMOR MOE

(%) (nn"rr3) 1nn.lr12.1 (nn./s 2.) (nn,6rJ2.) (flnJau2.) (nn.-.) (nn.) (fl)

1 nsrduuro.r ( r.)
Hopea odorota R.oxb.

12.OO o.71 800 1172 120200 520 144 4.70 649 16.0(3.0-2e.e)

2 n:ilnu 0,rr.)

Careya arborea Roxb.

520 182 3.43 1069 7.0(4.0-9.5)

3 n:cdufr-Mu (a .,sr)

Acacia siamensis Craib

15.00 0,83 960 1429 105000 ctJ 247 4.33 1200 11.1(2.0-16.0)

4 nrrior'u (:n.)

C alo p hy I lum fl o r i b undun Hook f .

12.00 0.61 680 1208 129700 162 3.30 618 7 .1 (2.7 -17 .9\

5 rio (u6.)

Quercus sp.

-75.00 0.69 't210 896 116300 373 109 5.34 605 11.8(3.0-20.5)

6
a

fl?!t$t1f,21U

D alb e r g ia c ultrat a Cfi aham

11.00 0.98 1090 1789 145400 619 5.30 1520 6.8(3.0-9.5)

7 n-o6t (ta.)

Walsura sp.

.48.00 0.76 1130 1233 133000 458 123 7.55 920 7.3(3.3-14.3)

I furn:r 1*9.1

Fagraea fragrant Roxb.

12.00 o.a2 920 1446 168000 658 157 702 7.6(7.0-11.0)

a)
' r.1lu9r'to11 LL1{LL5iU6In1 Lllitn

Jffi lurdorr0ouoDrJs:rnFrlnB
llffiffi rn€ rhai Hardwoods

lLirdotr dDdoD ris rnnlnu m
Th€ Thai tt.,a*o.a. K



o1r1\rii 1

alru
No.

cinli
Species

furor
x

nl1Un
M.C.

n21$n2\t

e1lfl19

Sp.Gr.

arurniu
Density

tt11 lri.tu:\r (Strength] n21lll ugz

flnn'r?tn1!
lmpact

911lll]nrl

Hardness

allnmrulTranalri
rT nnrmnodlniu

Durability

nTiA ls_talic bsndinql -tnltUuau, ul'uu
Comp.// qrain

-tnlttiaeninul'au
MOR MOE Shear // grain

e/") (nn./rJ3) (nn"/rrJ2.)

MPa

(att./?lIJ2 .)

MPa

(nn.A 2.)

MPa

(nn./! 2.)

MPa

(nn.-.) (fra.)

N

(fl)

9
:-

aslu9u

Metqdina tri.chotoma Bal*l,f .

.47.40 0.69 1020 988 124000 442 138 2.44 598 7.4(4.0-15.0)

10 rlul{ (arj.)

Homalium t omento sun Benth.

12.00 0.73 816 1368 138200 a7a 219 2.U 961 6.2(2.5-11.0)

fi t!5! (u'l.)

Dialium c ochinchihense Piene

13.00 0.97 1100 1692 197800 925 6.00 1920 13.5(5.9-25.0)

12 #srl (d0.1

C on I e I o b iwn I an c e o I anm Craib

12.00 0.81 910 1489 148900 707 196 4.O1 992 }l'rnn'i1 9.0

13 #smcua.! (flr.)

Shorea siiceiflora Frsch. & Hutch,

't2.oo 0.64 720 1438 143400 602 158 4.O2 683 '14.4(6.'t-22.8)

14 $n ?1r, (d0.)

St ere o sp e rmum near anthum KiJtz

12.00 o.71 800 1312 108400 658 143 5.47 920 22.9(4.0-31.0)

15 riis.:ni r.!$o ( t.)
Carallia b rac hiata Mel.

12.OO 0.64 720 1188 107400 595 257 o.71 885 15.8(11.2-20.0)

t6 fi$riarfunl (:s.)

Shorea thorelii Piene

12.00 0.75 840 1341 162300 630 149 4.37 687 15.0(6.0-22.1)

17 i.ttu (ne .)

D alb e r g i a o liv e ri Gamble

10.58 1-03 1143 17A1 1812001 1289 2.90 1256 Lio{'rn'ir ts.o

" ulun'rn11 Lr?ht [H$lElR']$ tljfl n

m I'i do oDUoDus:rnnlno
n Th6 Thai Hardwoods P, ! ", lli"""i,";'Jil:: K



n1r1{d 1

aln!
No.

!firln
SpEcies

' rot
Ia21rlu

M.C.

nmrries
Y[ 1!
Sp.Gr.

atrnriu
Density

irrlri{rH{ (Strength} a21ll]l'tug2

flnnl?tn13
lmpact

fr21'l$til
Hardness

atruulrurul::rtlr5
rrnn'lrrlrrcsolnfiu

Durability

tmti (S.Islic bendinq) n1t:l!!ulutfuu

Comp.// grain

nlttititlllutfuu
Shear // grainMOR MOE

(%) (nn"rr3) 1nn.ttu2.1 1nntru2.y 1nn./tr2.1 1nn"&r2.1 (nn.-ll.) (nn.) (il)

18 fln (ur.)

Erythrophleum teysuannii Crajb

15.00 0.97 1120 '1935 189900 744 1s2 3.81 8.8(7.0-10.5)

19 rhrir.: nio rVufr (art.)

Vatica cinerea King

12.00 0.95 '1060 1960 185300 866 258 4.92 1270 e.9(9.2-11.5)

m un\t (uL)

Xylia kerrii Cralb & Hurch.

12.OO 0.90 1010 1305 '136700
694 1A2 3.30 1030 15.90 0.0-18.0)

21 ncrfisrfirntlrr
B alano c arp u s he inii Kimg

12.OO 0.80 900 1753 '178400
180 4.34 830 26.1(9.0-31.0)

n n:r6uu:rn 1x9.1

Hopea avellanca Herm

12.00 0.62 700 1166 129600 584 186 646 6.1(2.2-20.5\

23 n!!6sufln (ufi.)

Hopea pierrei Hance

'16.80 0.68 794 1206 127300 574 4.41 642 11.7(6.3-1s.0)

A n;rduufiu 1an., rn.1

Hopea ferrea Piene

12.00 0.88 980 1609 '16s000
67S 191 3.25 1'142 10.5(10.5-10.5)

25 n;uun6oa 1nt.;

T erminalia mucronan Crib&Hltch.

12.00 1.12 1250 1800 170000 715 212 3.55 1477 8.8(2.7 -14.8',)

26 nvuunln{ 6l.y
12.OO 0.61 680

12'19 112700 536 206 2.49 624 9.4(3.0-17.0)
IA ge rstroemia calyculata Ktxz

- t r.16'ln11Xtllht[t5\:YldnlY{t Un

m l'; y'l I : i """:,Tfll: : Y; : "l :: i',,""u,""''J:l :: fn



o1r1{d I

f,1ru
No,

niinl{
Species

furar
2

a21 tu
M.C.

nerrrie.t
.hnrrs

Sp.Gr.

n':rludu
Density

n1 lli\trrfi (Strengih] R21lt1'1Ull2

e1nR11n1g

lmpact

a?1rut,!
Hardness

nltlttutnunltaltl'l|_
trnnr:raaouln6u

Durability
fl 1ti'i {Static b€ndins} -tnltutllu.lutduu

Comp.// grain

nltlndinulultdu

MOR MOE Shear // grain

(%l (nn.nl3) (nn./s$2.) (nn"a 2.) (nn./r 2.) (nn"&rJ2.) (nn.-x.) (nn.) (fl)

27 liuun (rn.)

Vitex sp.

12.70 0.80 900 1629 '146700 709 204 3.83 1066 10.6(2.7-'18.3)

2A ri,r 1rw.;

Shorea obtusaWall.

12.00 0.94 1050 1732 175100 143 6:10 964 17.7(11.0-18-0)

N tdolrlnrds nia Batau

'Shorea faxvt orthyi sym.

13.60 0.90 1020 1571 169000 /t6 182 967 *7.0-15.0

30 rfirflrnrds n?a Batau

S hore a maxw elliana King.

.34.82 0.80 1080 1322 134500 596 130 3.46 604 *15.8

3t uutnn ( rJ
Mesua ferrea Linl:^

'14.00 0.98 1't20 2293 230700 174 5.M 1512 12.4(4.3-22.0\

32 rj:sli (6fl.)

Pterocarpas sp.

12.OO o.a2 920 1334 119000 720 193 3.20 925 1e.1(5.0-32.6)

33 Ylgu\t l6n.l

Dalbergia cochinthinu nsi.r Piene

9.00 0.95 1032 '1751 167000
'1 193 266 4.08 lrior'rnir ts.o

g aN (?{r.}

D ipt e r o c ar p u s tub e r cul at us Roxb

12.00 0.77 860 1297 131900 552 152 3.U 734 7.'t(2.O-'t4.O\

35 gt or
Shorea talura Roxb.

9.74 o.77 840 1170 158100 '193 3.76 667 11.7(1.8-26.9)

aA" tulln'rnll ulfrn{yrflnlllr un ." uflusirla,r ::tmor.:rral6a

K l?y"ll:i"-":,Tfil:: l,. !'., lil"""i,";'Jil:: m



0r 't :1,0 d 1

alnu
No.

linli
Species

trnru
a21riu

M.C.

nrrldll
.finyu
Sp.Gr.

ntrrnriu
Density

nx1uri,'H{ (Strength) a1lr$ltlu1
e1flfl11lt13

lmpact

n21r$11t

Hardness

alllttutttultu:tltti
etnnt:naes.tfniu

Durability

mfdn (strtic bondinsl n1l'JlllUlUtf,tru

Comp.// grain

-tfl1tlttrlr.nurduu

Shear // grainMOR MOE

(%l (nn./ 3) (nfl./ |2.) (nn./au2 (nn./qsr2.) (nn./rrJ2.) (nn.-rJ.) (nn.) (:J)

36 c21 (d0.)

Garcinia cornea Linn.

12.O0 0.74 830 1234 135800 a21 189 2.Oa '1096 7.7(4.0-17.3)

37 rllmia Ffl.) d?utuiu

D i o s py r o s no I li s CtrTff .

1 1 .63 1.17 1310 '1789 164000 970 5.64 1082 lrior'rnir ts.o

38 rlyri'llld ( !.)
Sindora sp,

12.00 0.98 1100 1221 152200 762 147 2.12 1294 tJ'lnn11 7.0

39 rcfi{rr: (nu.}

Afzelia rylocarpa Craib

10.00 o.77 850 1229 101700 650 3.80 808 10.7(6.0-19.0)

& rctl'! ( r.)
Madhuca pierrei H.I .Lam,

12.00 0.82 920 1 140 102300 634 237 2.O7 1079 7.6(2.0-13.6)

41
'l!d1$n{
Anoora cucallata Roxb,

-60.10 o.62 1000 758 92600 326 118 5.14 506 8.5(5.8-10.5)

42 $tag

Cynometra sp.

12.52 0.85 960 1387 144900 3.58 876 11.1(5.1-16.5)

43 orfilr

Chukrasia velutina Wight & Arn.

12.00 0.80 900 '11 11 99600 552 142 3.27 '1081 11 .9(2.7 -2o.ot

4 rflfh (u$.)

Terminalia alata Heyrle

12.00 0.93 1040 1232 129900 572 188 3.24 138 10.8(4.0-18.4)

- rfl ucirnruu6.r u:,rdonrnrfl un

W ll y "l' l : i """.','Jfil: : y; : "l l: I """"','j'Jll :: ffi



0l '1 51{d 1

alnu
No.

gilolfi
Species

:J?rtrsu

all$!U
M.C.

A,l1llfl2rt

c,]t 1:
Sp.Gr.

netruriu
Density

n11!!fNlr'! (strength) n?t lmtgl
e1flfl1lrols

lmpact

R?'| ttiht

Hardness

nztmmuntr:ttlt6
mnnr:raaouln6u

Durability

nT lin {$ ic b€ndino) n11Utl!UlltlfllJll

comp.ll grain

-tfllttitttulut{t u

Shear // grainMOR MOE

(%) (nn./ 3) (nn./srJ2.) (nn./rrJ2.' (nn"4x2.) (nn./sr.J2,) (nn.-lJ.) (nn.) (fl)

45 ir (rr.)
Shorea siamensis Miq.#

12.00 0.89 1000 1352 143100 621 3.42 755 17.3(11.0-18,0)

46 riuofu 1u1.1

Berrva mollis Wall.

13.00 0.87 980 1463 142200 635 204 5.63 1041 25.4(8.3-31.0)

47 dsttl
Azadirachta indica A,Iuss

9.71 0.78 860 1504 124AOO 830 272 4.O9 6.7(3.3-11.2)

4 as6o

Crudia c hry s antha KSchvn-

'11.90 0.78 870 1328 102400 629 179 3.90 1021 8.8(0.6-16.7)

49 a:fin 1a.1

Phoebe sp.

12.00 0.67 750 1191 141600 577 134 595 6.0-10.0

50 dn GhXn:.)

Tectona grandis Linn.f .

'12.00 o.57 642 1023 103900 505 149 1.70 496 19.4(8.4-32.6)

51 ifn (aruxvr.)

Tectona grandis Lirn.f .

12.00 0.58 650 1M5 '1 13700 533 169 2.20 489 19.4(8.4-32.6)

52 f,ra? (na.) lrio l:r{1c
Millettia leacantha Ktrz

'12.00 1.O7 1200 1517 '135800 776 4.53 1201 23.4(5.0-32.6\

53 lca1 ( e.)

La ge rst ro emia t omento sa Presl

14.00 0.63 720 1351 113800 575 1M 5.07 657 14.4(2.O-21 .3'

# davit Pentacme saavis A.DC.

ffi TL; rU o roDUoD Us.rnnln u
{'lriqE!! The Ihai Hardwoods l; :"1::1"J.','j'J:l:i w



n1r1\td 1

alnu
No.

niali
Species

rl?rro
th2llttu

M.C.

aerrrit:
i1t1{1!

Sp.Gr.

nrrrrtriu
Density

n'n*ltft trr.r (str6nsth) h11'l1t',tw2

91nndn1C
lmpact

nlllllltil
Hardness

nttltlgrtutl{t:lttltl
ttnnraneoulniu

Durability
fl1tii (Staiic b.ndinol

.'tmaJll! lulcuu

coitp.// grain

-tfllltdortululcJu
Shear // grainMOR MOE

l"/.) 1nn.l:r3; (nn-/n12.) (nn"/r 2 1nn"612.1 1nn"rzI2.1 (nn.-rl.) (nn.) 6)

g nqx a (da.)

Intsia bakeri Prain

12.OO 0.71 800 1626 139500 137 3.75 772 12.8(7.0-22.9)

55 rfia,,r 1ut.;

Dipte rocarpus obtusifolius Teijsm.

12.OO 0.80 900 1200 135500 580 131 3.00 716 8.8(2.0-18.4)

56 rsn (r0.)

Shorea glauca King

13.00 0.69 7AO 1497 '137000 532 151 4.80 723 *7.0

57 Giam

Cotylelobium melanorylon Pier,rc,

10.24 0.88 975 1600 183800 775 192 1014 *.8.0

.. 
ufl urirlo,rrl::rrtotlrrords ... rfludrao,rrj:yrns6ulofi rda

I U I UOII UDUODUS:INfl I NA
Th€ Thai Hardwood6K lLjr dor 0DU oDrJs:r n RInB

The Thai Hardwoods K
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f,10u

No.

!finld
Species

?rtru
n?1$!u

M.C.

n?1lJn?it

rltfl1t
Sp.Gr.

R?1{lltiu
Density

n'r1&r!6.t$:.r (strength) 6?1$ttrug?

e1nn1tro1!

lmpact

611 Ut{
Hardness

nllrultuntltt:1fl6
crnnrflneo.tfn6u

Durability

mltt (Srafic bondins) n1flJulU1Utf?JU

Comp,ll grain

nTtgaelulutfluu

Shear // grainMOR MOE

%J (nn./ 3)
1nn./rru2.; (nn.Ar.J2.) (nn./1 2.) (nn./rtJ2.) (nn.-rr.) (nn.) (:l)

flf3t?Uu

Polyalthia sp.

12 00 o.71 800 1485 155000 685 3.40 848 4.4(1.3-9.3)

2 nsun (arj.)

Irving ia malayana Oliv er.

12.00 093 1040 '1503 '114300 247 2.39 1360 4.0(1.0-13.8)

3 flonau

Castanopsis sp.

12.OO '1096 102400 611 3.24 597 2.0(1.0-3.0)

4 nrctu1a.! (rt0.)

Hydno c arpu s i licfo lius King

12.00 0.90 1010 1753 147300 693 177 4.72 1140 20

5 nlao

S hore a fa guetiana Heim.

'14.00 oa2 710 1318 126600 589 116 5.14 680 20-60

6 fla$
S c o rodoc arpus borneermis Becc.

1124 0.81 900 1202 '128500 681 114 2.18 567 *4.0

7 rnil (ur.)

Haldina cordfo lia Ridsdale.

12.00 0.62 690 11 19 105800 565 204 2.70 688 2.8(1.0-5.0)

8 aulu (!v{.)

P te ro spe mum div e rs ifu lium Bl.

'63.00 0.63 1030 853 104600 106 4.O3 614 4.1(1.3-7.0)

" rflurirorrrtrfru:.:ficnrvlrflun .. rflun'rlto,r:J::rvrflltrrar6fl

il:il4i l',.' 
"""1 

I : i """"','; fil : : TLirdo ;DUoDrls. nnlnu iiHli
Thr Th,i Hrrdw."a" :'-il



)n1l1\tYl 2

n10u

No.

ciolfi
Species

ilrnr
6?1!dU

M.C.

n11$6i1\t

c,ltT{'l;

Sp.Gr.

a?1!![riu
Density

n?1x !!i" tr,'.! (Strength] h?1rtmtg2

9',rnnllnls
lmpact

nl1{]l!it
Hardness

mlrLll1un1ltltlll, n

mnn.}ltAAo.rfniu

Durability

fl'r?tii (Stsuc bandins) n'tllrlau1u!flltll

Comp"// grain

-tnlnittlrluttgtt
Shear // grainMOR MOE

(%) (nn./rJ3) 1nn./rll2.; (nn"/r 2.) (nn./rrJ2.) (nn./? 2.) (nn.-rr.) (nn.) (fl)

9 dum (rn.)

Dio spy ro s dasyphy ll a kurz

*61.90 0.72 1170 820 101600 301 101 4.51 561 3.9(2.0-7.5)

10 tlludrt

Xanthophyllum glaucum W all.

16.90 0.68 800 1035 151000 542 141. 5.98 785 1.8(1.8r.8)

11 lmitftlu

Syzygium sp. #

.24.53 o.62 770 724 111400 100 4.25 734 5.5(5.5-5.s)

t2 nrln{a (' .}

Schleichera oleosa Merr.

14.00 0.96 1100 1665 157400 574 140 5.70 1529 3.8(3.5-4.0)

t3 n!n$ (f,a.)

Garuga pinnamRoxb.

.28.00 0.63 810 704 105000 385 111 1.38 4't'l 4.4(2,0-8.0)

14 nsldsurrlu (do.)

S ho re a gratis simn Dy er.

12.40 0.68 760 1243 124300 560 3.46 744 3.2(2.7-3.9)

t5 ncaagu u
Ano I e is s us acuminat a W all.

11.00 o.77 860 1170 94500 400 102 1142 5.2(2.5-14.5\

16 ncluril (d!.)

Xyloc arp us mo luc c ensis P.oem.

13.00 0.78 880 1314 114900 575 199 3.80 917 5.5(5.5-5.5)

17 d.rnu (unJ

Calophyllum pulcherrimum V,l all.

10.30 0.63 690 1469 139100 688 202 2.70 581 3.0(3.0-3.0)

' tfludrnruu{,:r:,tdnnr rflun * floXr-riudoivrurnr n ni fiuild Eugenia sp.

W l','y "l ; : i ",""',"; yiJ : : lo,' 9", ii I """.'."; iill:: W



9t1r1'tfi 2

fl10u

No-

afiolfi
Species

irrru
n'tltJgu

M.C.

6?1lJO?it

?'lty{19

Sp.Gr.

n1'18Jltuu

Density

nxrru6,ruff (Strength) all{[t4Ug?
{1fln1ftn'lt

lmpact

611 ttlt.{

Hardness

n?1t'lurnr.lq1&llllt!'ltr

crnnrtneng.tJn6u

Durability

mloe {Static bondinq} -tn1l! 
'l 

lutfu
comp.// grain

fl 1t t!o FrtJltllllf, ?l1l

Shear // grainMOR MOE

e/") (nn./ 3) (nn.nJrJ2.) 1nn./tru2.; (nn./t:r2.)

::iiiw
(nn./1 2.)

{nn.-rJ.) (nn.) (iJ)

18 de ors.)

Cratox))lon sp.

12 00 0.71 800 1207 132600 520 163 3.00 747 5.6(2.6-9.3)

19 notir 1rJu.1

Koo mp as s ia ua I a c c ens i s Maing.

't1.80 0.88 980 1933 183100 1010 194 2.7 4 1250 4.7(3.0-6.5)

;riiw
20 n!f,on firorcv'tofl

P a rinar ium anamens e Halce

12.00 0.64 720 1446 160800 424

!:,W
176 2.74 732 2.9(1.0-6.0)

21 flYla :All\tn1a

S c hima wal lic hii Korth.

12.00 o.72 810 1214 132600 534

':iiixw
145 3.78 640 5.8(2.7-15.0)

22 U

Millingtonia hofi ensis L.Lnn.

'12.00 0.57 640 1058 107900 480 188 3.75 720 2.5(1.3-4.0)

23 {rir tntJ.t

Terminalia tripte roides Craib

12.00 0.79 890 1446 148000 670 230 1103 3.1(2.0-5.0)

lltot br:iiW
ccJ

&,:W
24 nqnd 0rg.)

Albizzia lebbekBenth.

12 00 o.73 420 1 160 125200 229 3.00 685 5.0(5.0-5.0)

25 finaiJT

Mimusops elengi L.var.

12.00 0.84 940 '1660 160600 703

3 ,w 4.02 1086 3.9(2.0-14.8)

26 rl3rJ€\t (dA.)

B o u e a op p o s it ifo lia Adelb.

10.00 0.74 810 12A6 123400 191 2.37 744 2.0(1.3-4.0)

.::."n'. lLi do 0ulouus:rnnlna
The Thai Fardwoods

lLi ii o r i u u o u Ll s , r n n l n it
The Thai Hardwoods



0l 111\:d 2

d'l9

No.

!nrlfi
SpeciEs

lrnru
n?1!nu

M.C.

nmrci'r'r

?-r1Tl13

Sp.Gr.

ntrrur.iu
Density

al,l$!!i''ul\t (Strength) nl1rlt4ull1
vtfln1rn1s

lmpact

h?'ll[t!{
Hardness

n21!tumut'utltu16
ctnnrnaeoltlniu

DurabilitY
nlldi Fta c bondinsl nT fUutu'tultgu

Comp.// grain

-tmard6aaululluu

Shear // grainMOR MOE

(ok) (nfl-/ 3) (nnJaN2.) (n n.,/rrJ2.) (nn-/r 2.) (nn./r 2.) (nn.-rr.) (frn.) (fl)

27 !!r u (!n.)

Protium serratum F;nEl.

12.OO 0.73 420 1262 116500 569 170 2.46 908 4.7 (2.O-2O.sl

2A rair dnnu 1m.;

Buchanania sp,

12.0O 0.62 700 1241 134400 588 174. 656 4.3(1.5-14.8)

29 u,)rr { u.)

Koompas sia exc els a'f zlb

'16.70 0.76 890 1450 '152000 780 173 5.47 1141 4.0(1.8-6.1)

30 g.t (irrJ

Dipterocarpus grandiflo rus BL

13.00 o.67 760 1.150 112000 490 176 2.88 555 3.9(0.9-9.0)

31 driin

Diospyros ferrea (Wt7ld) Bakh

12.00 0.67 750 1212 132100 594 161 3.61 795 3.1(1.0-6.2)

32 cuu:ce t
Casuarina junghuhniana Miq

12.OO o.71 790 '1525 158000 650 175 5.89 865 4.60.0-7.5)

3it flrca\tb (rn.l

Pinus merkusii Jur.gh,

12.00 0.65 730 '1000 104000 525 152 2.20 402 4.9(1.0-8.0)

34 duflrll:r (in.)

Pinus kesiyti Royle.

'12.OO 0.55 620 '1055 105000 515 148 2.20 404 3.2(3.0-4.0)

35 dl.re,rfiro

Garciniq sp.

12.00 0.58 650 1070 18400 621 93 2.O8 462 2.5(1.0-s.0)

K l','y "l l: i """"','; iiiJl I l'J 1"1 i :i """.',";'Jil?: I



n'1 5't{d 2

f,1nu

No.

!fialn
Species

Anru
n21 du

M.C-

azrrrie.r

drrflrc
Sp.Gr.

aT rluriu
Density

afl rlart{Bt\t (Strength) 421!rlruu?
t1flfl1ln1g

lmpact

n'n uln
Hardnoss

atunnurumrl:rrri
qnnrflaea{ neu

Durability

nT mn {Static bcndins) -tnltu!!u.lulfuu

Comp.ll Etaln

-tn1:litnau u!f,uu

Shear // grainMOR MOE

("/") (nn,/rJ3) 1nn.ftuz.1 1nnhu2.y (nn-/!si2.) (nn./r 2.) (nn.-rJ.) (nn,) (fl)

36 {rrol s ( r.}
Te rminqlia cheb ula Retz.

12.0O 0.79 880 1155 12't700 549 3.04 1133 3.0(2.0-6.0)

37 d afinn ( i.)
T e rmi na I i a b e I I e ric a Roxb.

12.00 0.66 740 '1152 '119800 547 151 5.50 609 4.912.0-12.O\

38 {vufloit

Logerstroemia sp.

12.O4 0-69 770 1237 122000 571 149 4.37 5.3(1.7-12.0)

39 d.:rl'r

Diospyro s btuifu lia Hiem

12.O0 0.78 870 1147 99900 209 a7a 2.2(1.3-6.0)

40 dru (vrc.)

Dillenia p entagyna Roxb.

12.0O 0.70 7ao 1076 126500 517 14s 3.11 597 2.910.5-7.2)

41 qflrr (?s.)

Shorea rogersiona Raiz. e imit.

'12.00 0.55 620 1250 1'14200 549 158 622 4.9(1.5-11.5)

42 ru1 n52g

Terminalia sp.

12.OO 0.77 860 1403 '138000 648 244 3.90 1000 5.6(1.7-9.9)

43 n6'.rai 1:u.;

Diospyros sp.

't2.oo 0.88 990 1403 136700 b to 177 3.68 1257 3.7(1.5-5.0)

44 r-unjlr (rJu.)

Shorea guiso Bl.
12.00 0.66 740 12A1 '136300 584 124 5.50 754 .daun'j, a.o

ttJurirga,t ::rflo rrn[6il

lir ot0DUoDUs:tnnino
The Thai Hardwoodsw



n1r1{d 2

llnu
No.

!inlfi
Species

:Jim:u
h?1r1nt

M.C.

nmuirl
?111{1s

Sp.Gr.

921$t[UU

Density

?lxuin$:,! (strength) 6?1lltmlu1

?1flfl11rn1;

lmpact

n11 t!!.!
Hardness

nltuuntuntu::ltlti
mnrnaanoo]nhu

Durability

n'l'qt (Statlc bendlng) t1ilruaululfuu

)omp.// grain

-tn1tldoitululduu

Shear // grainMOR MOE

e/") (nn.lu3) (nn./r 2.) (nn./arJ2. (nn./rrJ2.) (nn"/rx2.) (nn.-r.t.) (nn.) (i)

/+5 rirler (gsr.)

Platvmitra siamensis Ctaib

12.OO 0.83 930 1244 '135S00 659 139 4.83 423 2.0(1.0-4.0)

46 drend,! (:g.)

Sindora coiacea Prun

12.00 0.54 600 '11'17 107800 213 1.95 625 2.3(1.3-6.5)

47 tru (d0.)

H omalium grandifl o ram B e\th,

'12.00 0.88 990 1712 160200 244 4.79 1515 5.6(2.5-12.0)

48 Kapur

Dryobalanops aromalica Geafti,f ,

12.00 o.74 830 1248 164200 714 3.58 439 *4.5(2.3-6.5)

49 Red balau

Shorea kunstleri King.

.50.57 o.75 1130 1230 167400 511 128 5.64 425

50 nrlrer (a .)

Holoptelea inte grifolia Planch.

14.00 0.61 700 '1038 93900 422 150 2.O4 628

51 nrcauru.\rd (murh)

Acacia auriculaeformis A. Cunn,

10.44 o.71 790 '1119 97900 687 149 2.60 637

52 n?!firlllrn (nn.xf,?urh)

Acacia mangium willd.

10.28 0.53 590 1091 102200 588 159 3.09 370

53 n:c6ufnf (du.Xd,rui.h)

Le uc a e n a I e uc o c e p hal a Lant.

10.37 0.61 1254 114900 662 2.46 463

" riludrnruu6,,:u:,:donrlrrflsn * lflurirro,r r:r n rrnrdu

W l';' y "i I : i """"',";#l: : l,' ! ", iY I """.t.";'Jll:: m



n1r1,rii 2

alnu
No.

riinln
Species

rJirnru

n?1r!u
M.C.

n21rn2it

ellvtlg
Sp.Gr.

ameuriu
Density

l?1x!ti.lt$.t (Strength) n.l1 t ug2

?'Iflfl1flf,1!
lmpact

a,l1 ttg{
Hardness

iTt'lltutnun1rr!1lllt1n

lrnnrmeeg.r n6u

Durability
fl1li-i tstatic bondins

rl
t1lUu!UIUtCUU

)omp.// grain

-tmtllaenululdgu

Shear // grainMOR MOE

(%t (nn.a3) (nn"/!!J2.) (an./xrJ' (fln"/s!2.) (nn./s 2.) (nn.-u.) (nn.) 6)

54 fla?g

Monoc arpia mar ginalis Sinclair

12.s0 0.48 540 1010 12250t 89 2.16 362

55 fldruxif,,t

P olyalthia lat e riflora Ki:tg

12.20 0.46 520 1044 11980( 109 386

56 na {ne.}

M anilkara he xandra Dtbard

.32.70 0.99 '1310 1157 11390( 588 175 6.24 '1006

57 lnrn'Nlubd
Rhizophora mactonata Larlrk.

11.83 0.97 1090 1931 21960( 826 203 6.01 1060

58 !uu!fl
Art o c a r p u s c hap la s ha Roxb.

'11.50 '1062 85.100 568 1.58

59 r?1n$4ea\r ({ .)

Garcinia thor e lii Pierte.

12.00 0.70 780 1240 10370C 572 181 8.84 949

60 ho![ r (!s.]

N ephe lium ltypoleucum Kutz.

11.90 088 980 1693 16800( 714 5.24 1356

61 4a!'1u

Agati grandiflora Desv.

.85.50 0.28 520 704 63900 360

62 ?UTfiCTO

Mansonia gagei J.R. Drumm.

'27.40 0.74 940 949 95800 448 tbb 3.68 865

dA' tlJUFl'lR'l'l3Jttl\tt[5\t dnllIt]JUn

&X irirdorrSuuoDrls: nRins
trrc Tho Thal Hardwoods P; y "J :: I """:,"j',J:l :: K



n1r1nd 2

elnu
No.

!inlfi
Species

rFmor
n21r!

M.C.

nmuir.'t
fl$t'lc
Sp.Gr.

n2't$lluu
Density

i'r' $6{!rfi (Slrength} n2,lllltttrr2
?1flm1nlC

lmpact

fi?1ut1!\:

hardness

attuntmuntll::lmi
nnrn:raealrlniu

Durabillty

fl1?ti lstatic bendtnq -tnllutinuaul6lltu

Comp.// grain

n1l(ioilulul{ull
Shear // grainMOR MOE

(o/"1 1nn.lr3; (nn,& 2.) (nn"/!rl' (nn./n!2.) (nn-/srj2.) (nn.-'].) (nn.) (fl)

tr! tult
Hopea recopei Pierre

-47.40 0.83 1230 12600t 5ttJ 133 5.47 586

84 tlnu
Payerw sp-

13.00 0.59 670 1095 10100r 523 164 2.10 592

65 91t,!

D i o s py ro s t ran s it o rt q B al.h.

12.00 0.86 960 1613 172501 710 190 5.14 919

66 fitlu

H eitie ra littoroli s Dryerd.

-50.30 0.65 s70 1038 '10830( 418 142 4.90 653

67 nlaionnr (csr.)

Delpya muricata Piene

13.00 0.98 11 10 '1380 13850C 500 4.30

68 dau

Al b izizi a p r o c e r a B et:.th.

12.OO 0.65 730 1006 10320( 576 180 3.20 710

69 Ia\tdfl

P entac e floribundq KjlJ.g

.64.00 0.61 '1000 866 8780( 341 120 3.84 636

70 rfi!,rrl;l s

Drypeter sp.

0.83 980 1306 14840C 566 128 907

71 u1[12

Cyothocalv tnafi abanicur Hook.f.

12.31 0.79 880 1443 '16060( 732 176 6.04 811

z)
" I Unln?'ltlttlh]tl:\t dnl1lLllUfl

W l';'y "l l: i'"":,"; fil : : y; :"1 ::i",":,";fil:: xK



q151,rd 2

*1nu
No-

cfiolfi
Species

rJernau
tn?1tau

M.C.

arrrtrill
,h$rrc

Sp.cr.

ntluriu
Density

n1l [t{a!:\t (Strength} a?1 111!U2

?1RR1llt1g

lmpact

a21lllt!!
Hardness

aeluutnuauar:lrl
crnmmnag{rln6u

Durability

nT :a'n {static bnaine 1:uutu.lulEUu

iomp.// Erain

-ttvHliotaulurduu

Shear // grainMOR MOE

(%l (nn./r.J3) (nn./au2.) (fln-/arJ (nttJa*2.1 (nn-/r 2.) (nn.-.) (nn.) (fl)

72' nhlu
Ilex umbellulam Loes.

12.00 069 770 '1038 8800 502 193 2.56 655

73 lrjis,!

Swintonia schwenckii Teijsm, & Binn,

17.80 730 1037 16200 500 't43 4.36 590

74 n

Garde nia c ollins ae Cr atb

17.00 0.79 1493 12810 .779 132 4.17 1125

75 rcnlo (rh.)

Art o c qrpus lakoocha Roxb.

12.00 0.59 660 1122 97701 204 2.O0 750

76 riular}m
Aporosa sp.

0.81 1070 888 90501 1i 395 .153 4.00

77 t 't

Syzygium grande WaIp.#

12.68 0.69 7AO 1159 118801 569 133 2.35

78
!

UJgrtAlll

C rypte r o nia panical.et.l Bl.

.51.73
0.66 1000 675 8810 303 110 3.45 47a

79 r,'l\r!d!,u (d0.)

Diterocarpus costotus C.F.Gaertn.

12.00 o.74 830 1440 13330 661

-

177 4.03 772

80 snlarJ6'd (nn.)

Eucalyptus sp.

'26.30 o.a2 1030 779 7330 368n 126

. rfludrnruufru:riionrvrrilun * ilooriudai u.rsro ni frut d Engenia grandis

W l', i "#:i """:,', rji: : P; y "J l: I """.','j'J:l :: K



n'tr1{d 2

n1t!
No.

rinli
Species

?mnr

a21rtu
M.C.

n?1ro2\t

?1lTt']9

Sp.Gr.

Rruuriu
Density

h,:1xui{!!i{ (strength) a?1r$tugl
?-rflfl1lli1!

lmpact

ft'l1!llnrt
Hardnsss

nflutulrunrlm:rtltf,
qrnnr:raaoulndu

Durability

nrdi {static bendtng) na nulltcuu

Comp.// grain

nlttlaaauluttull
Shear // grainMOR MOE

(%l 1nn./!3; (nn,/s!2.) (nn./srJ2 1nn./?iu2.1 (nn"/rx2.) (nn.- .) (nn.) (il)

81 ua1erjdc (frn.Xc2uih)

Eucalyptus camaldulens is De\thtr.

1'1.82 0.89 1000 1344 15090( 713 199 2.33 868

a2 a1\t{1nlt1

Aglaia sp.

.29.30 0.67 470 1006 11560C 464 160 6.16

8il iYndlri (glr.)

P r e mna t om ent o s a W illd.

14.00 0.77 880 1404 13200( 613 tcJ 2.70 971

84 dr:a.s 1arJ.1

S caphiun lyc hnophonra Hance

12.00 o.57 640 't200 12050( 510 153 2.40 525

85 6h:rTu 1u1.1

Litchi chinensis Sonn.

12.00 0.88 990 '1463 15920( 689 215 4.13

86 6lr61anr 6on

Pentace burmanica Kutz

16.30 0.67 780 1185 10070( 606 182 3.59 752

s7 \:oultilra'\t'12

Hopea helferi Brandis

20.30 0.81 970 1'162 12000c 526 205 6.74 787

88 arnsr6o.r

Kokootw reflexa Ding Hou

6.50 0.84 890 2005 18810( 1052 206 5.63 814

89 Billian

Eusifurorylon zwageri Teijm &Bin
11.O2 0.95 1060 1668 17510( 914 197 2.08 1016

dl
' Ll ltlfl'lO'l'lLlLt?l\ltLl\lVl6lfl ']11t1 l?lfl

I Li rdo 0DUoDL.ls:rnRlnB
Th€ Thai Hardwoods

I U I U O I U D iJ O D LJ S : NNINB
Th6 Thal Hardwood€ K
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A ^ vo X o
9r r : 'r .r lt J lilruoltfl{rhuRa]{9t'uJtJ19l:61un:rudh1fl

*10u
No.

lnnlfi
Species

?mor
n.)1llnu

M.C_

h21!O?rt

e,llYtlg

Sp.Gr.

nl1 UU
Density

m1!ui.!r!$ (strength) n11ll$'lug1

t.rnnlltols
lmpact

6',I1'ltar\t

Hardness

altrnum nt$rrrrt16
flnnrfllnea't niu

Durability

nTi't {stadc b€nding} n'n ljlululdgu

Comp.ll gtain

-tn1:rxonlu,lutdull

Shear // grainMOR MOE

('/"1 (nn./x3) (nfl"irl2.) lnn./aN2 (nn./r 2.) (nn"/u 2.) (nn.-rr.) (nn.) (fl)

'| nftnau

Sandoricum indicun Czy .

15.00 0.50 570 74900 269 101 1.34 384 3.s(2.0-7.0)

2 n5s:J1fl (EA.)

Anisopt e ra oblon ga Dy et

12.00 0.54 600 656 106100 384.0 96 3.57 336 s.2(1.0-10.0)

3 nflr ( ll.1

Dipt erocarpus intic atus Dy er

'14.00 0.76 870 969 92600 388 160 3.03 2.0(2.0-3.0)

4 firum6o.r

Naucle a o rient alis Linn.

12.OO 0.50 560 603 64400 297 76 1.12 270. 2.4(2.0-4.0)

5 }jriur (ao.)

Paras ho re a s t e llata Kwz
12.00 0.48 540 909 113600 459 105 1.98 382 6.50.5-12.5)

6 o'unrfttr 6ra.;

Myristica sp.

10.30 0.52 570 935 98100 473 169 0.80 370 2.6(0.s-6.0)

7 r'rrJrijr (:r,.)

Michelia sp.

12.OO 0.36 400 735 81800 374 '159 2.40 399 4.8(1.0-8.0)

a flll m torfu9rt
He ritiera j avanica Kosbrm

12.00 o.52 580 s21 102700 541 160 587 2.6(1.0-7.0)

W l','y "l l: i ri."; flJ: : P;' :"1 ::i""":.'ifil?: w



n't :1.r d 3

Ftn!
No.

nfiali
Species

?lrru
a?1'liU

M.C.

nrluir.r
itprrs
Sp.cr.

nruuriu
Density

n21ru6.t!H.t (Strength) 61,M}lUU2

91fln1?nlt
lmpact

h21Illt{
Hardness

alrrrumururnririi
mnnronoauln6u

Durability

nr:frt 6tarrc tenOrn -tnluu?u1utf,g

Comp.// Erain

nlltno9tululdllu

Shear // grainMOR MOE

(%l 1nn.zr31 (nn:rluz.) (r,rt./aN (nn./nrJ2.) (nn"4rJ2.) (nn.-!.) (nn.) (i)

9 !o
Gmelina arborea Roxb.

'18.00 0.46 540 819 8090 391 105 1.44 293 10.8(2.0-25.8)

t0 nr*lo 6w.1

Amoora polys tachya Hook f .

12.00 0.59 660 747 9040( 419 152 1.92 5'17 5.0(3.0-7.6)

fi filun'u 1nr.;
D uabang a s onne ratioide s Han

12.O0 0.50 560 749 79901 444 113 0.98 424 4.7(0.5-8.5)

12 rrsxfir (t0.1

Pentaspadon velutinus Hookf .

12.00 0.56 630 832 8420( 392 171 t_6tt 420 2.1(O.5-7.21

13 uuni 1:a.;

Peltophorum dasyrachis Kr]trZ

12.00 0.61 680 946 10420C 551 150 1.79 627 5.2(1.6-16.2)

14 rJtc.t

Hib i s cus mac ro phyllus Roxb,

12.69 0.31 350 608 7930C 1.36 2.1(0.5-3.0)

t5 rloug{

Sterculia sp,

11.00 o.42 460 704 7890C 312 82 0.88 257 2.2(0.5-7.71

16 fl,r lotury?aacunua.t

Cananga latifulia Frnet & Gagn€p.

12.OO o.47 530 862 8950C 382 128 1.90 410 2.6(1.0-5.0)

17 !r\: (nn.)

Shorea hypochra Hance.

14.00 o.52 590 940 102600 489 138 2.90 443 *4.0

. r:Jurirso$J::r n rrariu

W l?y "l l: i ",""'.";liJJl I l;' :'l l: I """"'.'j'Jll:: W



01r1\:d 3

nlou
No.

tOnli
Species

?ursu

n11rlu
M.C.

aerrcil.,r

l.lnt1:
Sp.Gr.

azrruriu
Density

n':'rr!riNr!t t (strength) h11 ]}1Ufl2

e1flfl1llo1g
lmpact

R?1 [A\t

Hardness

nttuttttttuntltttttttl
srnn,ll'laqa.ttln6

Durability

nT lii (static bendins) -2n'rTlUtulutf,ult

Comp.// grain

-2n,llL,noanu'lutfllll

Shear // grainMOR MOE

e/") (nn./ 3) (nn./rrJ2.) (nn.latJ2 (nn./r 2.)
1nn.ftr2.1 (nfr.-ll.) (frn.) (fl)

t8 w 2'Jth (5rr.)

Mangifera sp.

12.30 0.72 810 98700 398 155 199 5.6(2.0-11.0)

19 elx ox ( s., llx.)

Cedrela toona RoxI:.

14.00 0.46 530 869 83800 324 92 1.89 398 6.1(4.0-11.0)

20 g1\:

Dipterocarpus sp.

'13.00 o.62 700 888 90200 394 2.14 470 4.3(1.0-10.0)

21 Ul\tfllan

H eve a b rasili ensi s Muell.Ar g.

'12.00 o.62 700 973 96000 478 't62 2.46 538 2.0(0.5-3.8)

22 tlun

Parkia javanica Men.

11.00 0.40 440 800 88700 436 117 1.61 277 2.3(0.5-5.0)

23 rdsu (qg.) aeurjr

Meliq azedarqch Linn,

10.4'l 0.43 470 783 79600 412 160 3.10 247 5.2(3.5-e.7)

24 6tt 1r1? (!1r.)

Shorea leprosula Miq.

'12.00 0.46 510 846 99200 424 106 4.O2 336 2.4(0.5-3.5)

E 6l!nr (svr.)

Parkia speciosa Hassk

12.00 0.45 500 720 80300 363 88 t./b 318 2.6(1.3-5.0)

26 d1s (ilu.)

Pometi.t sp.

12.00 0.57 640 927 93500 479 179 744 4.7(2.0-15.7)

4,ffi lurdorr0o,loDds:rnnlnu
-[.rlLflt Tha Thrr H

y; y"l I : i """"','i fil:: r$w



n1r1{d 3

a,]nu

No.

:viinli
Species

fhror
2

6?1llgu

M.C.

i21$n2{
?'ll 1!
Sp.Gr.

nrrludu
Density

nfl !Bi.t!!:\t (Strength) a21Ul4ug?

?1RRl?ffi9

lmpact

az1 ltlit
Hardness

attuultuntto:tutn'
mnnr:naeoorlnhl

Durability
n1lCi (static bandrns)

.tfl1'turttflutguu n1lrnt'llulut{t 1r

Shear // grainMOR MOE Comp"// grain

(%) (nn./r3) (nn,/sU2,) lnn./an'2. 1nn"lrr2.1 (nnfir2.) (an.-ll.) (nn.) (i)

27 ft ort.)
Sy zy gium camini Skee,ls#

12.OO 0.80 900 912 s4200 473 156 2.46 au9 6.2(2.0-13.9)

a ^ ^toumtaul

La ge rstro emia spe cio s a Pers,

13.00 0.58 650 875 91400 457 1.70 474 9.8(1.6-23.3)

N Punah

Tetramerista glaba Miq,

12.2A 0.52 580 629 69500 369 124 1.18 274

.-rfrudrla{:J:cr fl 1[n!6u # rleluiudainurnrnnf fiwild Eugenia cumini Dntce

m l',.'Y"l I :i """"',';yji : :
l0rdor0ouourJs:rnnlna
Th€ Thal Hardwoods K
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glnlfi
Speci6s

atrururnunrrmruri
rrnnrmes,rrlnhu

Durability

rr+nh (!fi.)

Arlocarpus lanc eifu lius Roxb -

lnu (o.)
P ala quium ab ov atum F,ngl.

noit9n
lstercalia alata Roxb.

ncn r,rian:Ind

Anthocephalus c ad,amba Miq.

4!fti! (r0.)

Durio z.ibethinus Merr.

s$rCor (vr!.)

Canarium kerrii Craib

dalunn

Shorea curtisii Dyer

ao

Livistona sp.

1U tUO IJDUODII S:tnfl lnt]
Th6 Thai Hardw60d3

i Lir do r 0D u oD LJ s: r n nln s
Th€ Thai llardwoods m



01 1:1\:d 4

*1nu
No.

tinlfi
Species

dimru
a?1$!lt

M.C.

a,l1ro?it

e'lt1{'lg

Sp.Gr.

n?1llttutl

Density

n?1r|ui.:uir (Strength) a21rt',l g't

?1nn1?m1J

lmpact

R21ltltlit
Hardness

atttttutttuntuntt'ti
qnnr:rcaaltJnn^u

Durability

n,l'm Static bsndinql nl flululEgu

Comp.// grain

fl1ttlt9nulutdgu

Shear // qrainMOR MOE

(%\ (nn./rJ3) (nfi./n J2 .\ (nn./rri2.) (nn./sr.J2.) (nn./rrJ2.) (nn.-rr.) (nn.) (fl)

I rirne 1arJ.1

Engelhardtia spicata Bl.

12.OO 0.s4 600 908 81700 407 162 2.54 445

10 e1r15 {nn.)

Samanea samnn Merr.

'12.00 0.55 620 blb 52100 107 o.82 335

1t lou {rA.}

Artocarpus sp.

9.80 0.46 510 714 78800 470 96 o.43 378

12 ncduuru (:Ju.)

Hope a minutiflora Fisch.

10.20 0.56 620 958 92200 513 159 1.55 474

13 nrHu',r.t (n:.)

Xylocarpus obovatus A. 1!ss.

13.00 0.53 600 980 92600 492 tbu

14 nla

B oras sus .fl abe llife r Lirn.

11.00 0.63 700 857 100800 515 76 4.27 489

t5 rirrT,,r (40.)

Litsia p etiolata Hook f .

12.00 0.41 460 665 89S00 371 0.64 308

16 {rr1r 1un.1

Al stonia macrophy lla W all.

11.24 0.47 520 714 78300 437 112 0.88 294

17 rlo!fis\r (arl.)

Kydia calycina Roxb.

10.54 o.71 780 s68 121000 456 '164 1.48

ffi 1*'y "l I :i ",""'.';fJl : : P,' I ", i li """"',"; fil:: W



ol 151,rd 4

a10u

No.

linli
Species

rjilrru
n?1x!

M.C.

alweir.t
e1tvr1;

Sp.Gr.

netrrniu
Density

611x!r6\r[r{ (strength) n't'tIltlug'l
?'tnn1:tn'tg

lmpact

n.),l [1?r.!

Hardness

n?Mtutnun']$!11!!1n

mnnr:roeolr]ndu

Durability

n1lt'8 (static bending) aa
n1'UllnUlUlflItU

Comp.// grain

nltttDotulutflgu

Shear // grainMOR MOE

(%) (nn./rJ3) 1a.,rlu2.) 1nn.lrr2.1 lra.hN2.) (nn.A 2.) (nn.-'J.) (nn.) (fl)

ta uJdonxul (arj.)

llex sp.

12.00 0.68 760 898 80400 445 177 1.44 680

t9 vrqrlfi (ur.)

Podocarpus sp.

14.00 059 670 886 87200 444 108 0.96 376

20 llcrdas (arl.)

C oix. lachrymaj o bi Linr'.

12.00 054 600 888 81000 445 167 0.90 446

21 uriruri 1ar.t.1

Eugenia sp.

12 00 0.64 720 477 86600 458 172 567

22 rlcaannrii 1nn.y

Swietenia sp.

12.00 0.59 660 747 66100 438 209 o.72 859

23 funn"u 1nu., uR.1

Wrightia tomentosa Roem. & Schultes

14.00 0.54 620 918 67100 356 174 2.69 498

24 afourire 1rr.;
Pterospermum sp.

11.60 0.41 460 722 87900 360 106 2.78 373

25 da{c6\r (ur., rlr.)

Lophop e t alum dupe rr e anum Piene.

14.00 0.39 450 810 73500 144 2.74 286

26 dJ[n1[ a,

Azadirqchta e,rcelra (Jack) Jacobs

10.51 0.52 570 960 99700 535 164 2.15 409

27 lrqrfla ;la (dA.)

Intsid retusa O. Ktze

10.80 0.54 600 935 95000 403 119
2.OO

412

ti64i l" : "l l:: ";.',,';ff]: : iri aorr0uoouLJs rnnlna 66 ,
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n r : r { d 5 lfirdodouerrililrn:orun:rdJr"lri

FltX
No.

niclfi
Species

rjllrru
tn?1r!u

M.C.

arrrtcir'r
finrrs
Sp.Gr.

nerrudu
Density

t?rxui''!!t t (Strength) a21rt us2

Ylflflll]t1s
lmpact

ft21ll$ts
Hardness

aluulrumll:rltri
tmnrmaaooln6u

Durability

n.l'ft €h c bondinq) -tn'tl'lllnu tdgu

Comp.// grain

-tffllriaenlf|utiuu
MOR MOE Shear // grain

vd 1nn.lrr31 1nn"rrlr2.1 1nn.m2.1 (nn./r 2.)
1nn-rt12.1 (nn.-x.) (nn.) (f)

I R1lnlu (fln.)

Sapiam baccatum Roxb.

.187.00 950 381 69400 167 53 1.90 176 1.3(0.5-5.0)

2 nul n

Alstonia s cholttis R.Br.

12.0O 0.36 400 424 55600 311 79 1.23 207 1.4(0.8-2.0)

3 nuluttltit
Dyera costultttT Hookf .

"80.00 o.2a 500 454 s8400 183 0.91 153 *1.4

4 o\tn212 (lu.)

B ut e a mono s p e rma O.Klze.

"130.20 0.49 1 t30 395 49000 144 65 2.74 361 3.00.0-5.0)

5 rja6rfia

Pte rocrybium j avanicum R.Br.

14.00 0.53 600 51 1 42000 213 140 1.45 376 1.3(0.5-3.0)

6 curdh (ru.)

Ailanthus fauv eliana Pierre

.11.80
o.42 470 549 87900 2S0 78 259 0.7(0.5-1.0)

7 rr n (f,o.)

Tetrame les nud.ifl ora R.Br.

12.OO 0.35 390 509 62300 259 91 0.97 203 1.9(0.8-4.0)

8 {rnisq
Cedrela sp.

13.00 0.34 380 542 59200 300 151 0.90 180 5.6(2.0-10.0)

' riudrRrurfitu:.rdanrudun,- rfudrrto,l:l:crvtn rrnrdu

K l*'y "J r : i """"'."Jfil : : l; :'J::1"":,";'l:l:: x
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A - u",{ | nrr4r
9t r:1{ il 6 til[1i0001{Rn lilrintdosin?1ililuynu9nil5::iltt9t

alnu
No.

dnlr]
Species

:Jiurcu
6tlriu

M.C.

a2,ucirs
?1ttt1:

Sp.Gr.

nT uuriu
Density

nfluui{u:r (strength) n2'ut$tug?
qmn1ltnls

lmpact

R2llllttit
Hardness

611ttrul|']un1l|!al'Jtln

flnnrmneo.rfnSu

Durability
n1li'i {static bendinel nltuultllutfuu

Comp.// grain

-tn1litttu1tll{ lu
Shear // grainMOR MOE

(%) (nn./}l3) (nn./s 2.) (nn./! 2.) (nfl-/1 2.) (nn./nx2.) (nn.-.) (nn.) (fl)

1
t

n?29u1

C as e aria grewiifu lia Y ent.

t60.00 0.32 830 273 54600
'117 50 '165

2
'.lorirrx {rr!.}
Miliusa velutina Hookf. & Thomson

12.OO 0.48 540 560 83600 302 84 '1.10 330

n
4043 -nrlfi uiarirum rinfu 1an.1

Salacia chinensis Linn.

1 1.07 o.7'l 790 498 53300 128 1.90 481

4 f,u (rn.)

Altin gia e xce ls a Nononha

12.00 0.54 610 525 81400 0.80

' lljtlalnlTlltta{ ltl{mf, nlv{ rl lHn

luluo UDdoDus:rnnIna
Tne Thal Hardwoodgw I Jrdo[ 0DUoDUs:r n Fllns

Th€ Thai Hardwoods w
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a
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sr r: r s d z l#neuilr"[ril{a"lfiihmflrauuag'ltiaiu 1

a10u

No.

rfioli
Species

limru
2

6211r!U

M.C.

Rlrcir'r
elt ls
Sp.Gr.

aT lruiu
Density

i,r1ltri''!r:'' (strength] r?1xlntlg?
vlfln1nr1s

lmpact

621llU!{
Hardness

attmmtgtltt:tll'ri
flnnr:naeo"rln6U

Durability

n,t1ltt lslauc bendlnql -tnlrluruluttgu
Comp.// grain

-tm'riorlululfg
Shear // grainMOR MOE

e/") 1nn"lr31 (nn./aN2.) (nn./tu2.) 1nn./rr2.1 lnnlrf .1 (nn.-x.) (nn.) d)

1 tJrsd (dr.) (o1q 10 iJ d2urh)

Ptero carpus mac roc arpus Kutz.

12.00 0.639 707 1002 44400 511 200 5.00

2 rqurilr 1nn.1

Arthocarpus heterophylla Lwnk

12.00 0.462 501 4510( 250 94 2.49 279

3 rl!!1 (!x.)

Tamarindus indica Liru:.-

'12.00 0.653 781 63500 407 180 4.25 809

4 u;rirsri'u (nn.)

Mangifera indicaLinn-

12.00 0.649 727 575 49200 275 ua 404

5 dtd (gr,,.l

Litchi chinensis Sorn.

12.OO 0.768 860 819 74600 501 251 2.12 432

6 drlu 1ur.1

Euphonia longana Lam.

10.98 o.71 855 754 70700 437 178 3.60 968

7 lnlnrs'lurin {nn.)

Rhizophora apiculata Bl.

12.00 0.87 973 '179S 178000 799 253 s.69 1133

8 Clnaonunr (nn.)

Lannitzera lhtorea Y oirt

'12.00 0.63 706 948 65600 512 220 3.O2 810

re l?y"t::ir"',"rfil:: l';y"li:iT:,'i[i]i: K



n't r 1.r ii 7

nlnu
No.

ginli
Species

rJ?lrru
I

611lttU

M.C.

n:tdr.r
.hnrr;
Sp.cr.

ntlnriu
Density

ui.trn\t (strongth) 421$l',lug2

?'mn11n1J

lmpact

h2llllttit
Hardness

attuuntunttl:tltti
qnnrnnao.uJn6u

Durability

n'r' t {Stalic b€ndinE)
n'nulJtulutctru

Comp.// grain

n1'tittnululduu
Shear // grainMOR MOE

$t (nn"/ 3)
1nn.A 2.; (nn./!r.J2 (nn./arJ2.) 1nn"rzr2.1 (nn.-x.) (flfl.) (i)

I r{rnrrieqlnonunr 1nn.;

B ruguiera gymno rrhizn Linn.
12.O0 0.76 856 1265 '107000

517 210 3.54 839

lo rfi{ (nn.)

S onne ratia cas e olasis Lirrn.

12.OO o.42 473 48600540 302 a2 2.30 245

11 ud rl? (nn.)

Ayicennia albaBl.
12.OO o.57 639 680 76300 380 108 2.90 407

12 udr sn {rn.}
Av i c e nni a mrt r i n a F orssk

12.00 0.71 790 1048 109300 367 125 4.57 649

13 rira.'rrdolado (ln.l
Beterla alnoides Buch. & Hum

12.00 0,46 520 589 65500 376 138 323

14 nfinnr 1ul.;

M e lqlecca c aj apti Pow e\l

't2.oo 0.65 732 1004 96600 526 177 2.90 501

rur uo UDUOD dS:t nnlnfl
Th€ Thai Hardwoodsw l Li rdo 0DUoD U s,rn6lna

The Thai Hardwoods m
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x
flf?ulJ't

n:Yral (0u.)

nlY!6uu

nrrolB (n .)

nrvlo! (ri!.)

nrYfiraur,rd (flxu l)
n5:611r 1{1 (1ln.)(fl1udl)

nr!fi!filJiu (n .,s .)

nl:01.runB (fl!.)(a?uu'r)

nl:frou

nrvfi,rriu (1u.)

nYln (nrl.)

n:YUln (f,0.)

nrln (urr.)

nf,?u

ndluNd''

fio (uer.)

flotnau

n:L!16{ (d!.)
I

nYyiL.-tR't'tu

nnnu (nu.)

n:urnfl (d0.)

flrt,trr6o':

nl00

riro".r rf,olnd.r 1ra.1

nr6n

nrir

62

2A

18

se

2

28

2

28

40

2

18

40

40

30

30

2

18

18

2

2

2

40

18

68

18

lu t uo IUDUoDIJS: n n l n Si
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rno (na.)

rfl51 (u .)

ln.rnr.r'lr-r16n 1oro.y

1n.rnr.'r'hlnr!

eu'u (w{.)

1r1.{u n

slu:ilu (nq.)

4urh (ufi.)

lttJuqu

1flnrfi6a.o (dYr.)

fl1.J14'1fiU (lra.)

lj',ru',l.J (d .)

e6\t (!tJ.)

}irdur 1n4.1

do

oaufl (trr.)
d1fia (0 .)

rdar 1og.)

rdurn:uaa 1ru.1

!rB1r1u (d4.)

rrnrirr.r

duo'r 11n.1

oluvrri:h 1uo.;

dumis:uo

orq6 1nr.;

"frrJtlr 1:a.;

mir

30

18

66

30

18

30

66

50

4

30

4

4

40

50

30

52

4

4

4

20

40

30

40

iLirior 0DUoDrls: nnlns
Th€ Thai Hardwoods



6nutl 1ol.;

lduwirurrua 1nr.1

lau 1o4.y

dr4
!ur410rn{n{ (ru.)

a1flu

6.,rdu 1no.;

qrun:n u6orf,uodo

q3J llsht

da

!'rn (u8.J.)

o'rn.,:

o1n1,J la rutl (n .)

E11r

ruo{ (urr.)

ll0\:n?U

n:va5o 1rr.1

slo'ti'l

nv4 ntan;lndr
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Acacia auriculaefotmiJ A. Cunn.

Acacia mangium Willd.

Acacia siomensis Ctaib

Afzelia rylocarpa Craib

Agoti grandifloru Des!,

Aglaia sp.

Ailanthus fauveliana Piefie

Albizizia procera Be h.

Albiuia lebbek Bexth.

Alstonia mactophylla Wall.

Alstonia scholais RBl
Altingia excelsa Nononha

Amoora cucullata Roxb.

Amoora polystachya Hook.f .

Anisoptera oblonga Dyer

Anogeissus acuminata \J all.

Anthocephalus cadamba Miq.

Aporosa sp.

Anhocarpus heterophylla l-,arr}'.

Artocarpus chaplasha Roxb,

Atlocatpus lakoocha Roxb.

Artocatpus lanceifolius Roxb.

Artocarpus sp.

Avicennia alba Bl,

Avicennia marina Forssk

Azadirachta excelsa (Iackl Iacobs

Azadiruchta indica A.Juss
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Balanocarpus heimii King

Berrya mollis WalL

Beterla alnoides Buch. & Hum.

B oras s us llab e llife r Lirn.
Boue a oppositifulia Adelb.

Bruguiera gymnorrhiza Litlrl'

Buchanania sp.

B ute a mono sp e rma O,Ktze.

Calophyllum floribunduru Hook.f .

Calophyllum palchenimum W all.

Cananga latifulia Finet & Gagnep.

Canarium kenii Ctaib

Carallia brachiata Mefi.

Careya arborea Roxb.

Casearia grewiifulia Yeri.

Castanopsis sp.

Casuarina junghuhniana Mrq-

Cedrela sp.

Ced.rela toona Roxb.

Chukrasia velutina Wigth & Am.

Coix lachrymaiobi Linn.

C otylelobium lanceohttum Craib

C oty I e lobium me lanory lon Yrerre

Cratorylon sp.

Crudia chrysantha K.Schtm.

Crypteronia paniculata Bl.

Cyathocaly( martabanicus Hook,f, & Thomson
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Cynometra sp.

Dalbergia cochinchinensis Pierre

Dalbergia cultrota Graham

Dalbergia oliveri Gamble

DeWa muricato Pie're

Dialium cochinchinense Pierre

Dillenia pentagyna Roxb.

Diospyros buxifulia Hiem

Diospyros dasyphylla Kurz

Diospyros ferrea (Willd.) Bakh.

Diospyros mollis Gliff .

DiNpyros sp.

Diospyros transitoria BakJr.

Diptetocalpus grandiflorus Bl.

Dipterocarpus intficotas Dyet

Dipterocarpus obtusifolius Teijsm.

Dipterocarpus sp.

Diptetocarpus tuberculqtus Rotb.

Dite ro c arpus co st atus C,F,Gaertr..

Dryobalanops aronatica Geartr,.f.

Drypetes sp.

Duabanga sonneratioidds }{am.

Durio zibethinus Merr.

Dyera costulata Hookf.

Engelhardtia spicata BI.

Erythrophleum teysmannii Craib

Eucalyptus camaldulensis Denhn.

Page

10

8

2

4

32

4

28

26

20

24

t0

28

32

24

40

t4

4
I
u
28

32

42

50

58

52

I
30

lll tl O ll il D ll O D tl S : I n n ln fl m
Th6 Thai g.rarooO" X



Eucalyptus sp.

Eugenia sp.

Euphonia longana Lan
Eusiderorylon zwageri Teijm & Bim.

Fagraea fragrant Roxb.

Garcinia comea Linn.

Garcinia sp.

Garcinia thorelii PieIIe

Gardenia collinsae Craib

Garuga pinnata Roxb.

Gmtlina arborea Roxb.

H aldin a c o r difu lia Ridsdale

Heritiera javanica Kosterm.

Heritiera littoralis Dryutd.

Hevea brasiliensis Muell.Arg.

Hibiscus macrophyllzs Roxb.

Holoptelea inte grifu lia Plarlch-

Homalium grandiflorum Befih.

Homalium tomentosum Benth-

Hopea ferrea Pierce

Hopea helferi Brandis

Hopea minutiflora Fisch.

Hopea odorata Roxb.

Hopea pierrei }{a:rce

Hopea recopei Piene

Hopea avellanea Hetm

Hydnocarpus ilicfolius Kjr'g
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Eucalyptus sp.

Eugenia sp.

Euphonia longana Lan
Eusiderorylon zwageri Teijm & Bim.

Fagraea fragrant Roxb.

Garcinia comea Linn.

Garcinia sp.

Garcinia thorelii PieIIe

Gardenia collinsae Craib

Garuga pinnata Roxb.

Gnlelina arborea Roxb.

H aUin a c o r difo lia Ridsdale

Heritiera javanica Koste'lJ]..

Heritiera littoralis Dryutd.

Hevea brasiliensis Muell.Arg.

Hibiscus macrophyllzs Roxb.

Holoptelea inte grifu lia Plarch.

Homalium grandiflorum Befih.

Homalium tomentosum Benth-

Hopea ferrea Piene

Hopea helferi Brandis

Hopea minutiflora Fkch.

Hopea od,orata Roxb.

Hopea pierrei }{a:rce

Hopea recopei Piene

Hopea avellanea Hetm

Hydnocarpas ilicfolius Kjr'g
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Ilex sp.

Ilex urnbellulata Loes.

Intsia bakeri Prain

Intsia retusa O,KIze.

Iningia nalayana Oliver

Kokoona reflexa Ding Hou

Ko omp as sia exc elsa "I aub

Koompassia malnccensis Maing'

Kydia calycina Roxb.

In g e r s tr o etni a c aly c ulat a Ktttz

Ingerstroemia sp.

I4gerstro enio spe cio sa P els.

LaB e rstro emia tomento s a Presl

I-eucaena leucocephala Lam.

Litchi chinensis Sor,J).

Litchi chinetusis Sonn. (fruit)

Litsia petiolnta Hookf .

Livistona sp.

Lophopemlum duperreanum Piene

Lunnitzera littore a Y oigt

Madhaca pierrei H.I-Lun

Mangifera sp.

Mangifera indica Lirr.
M anilkar a h e xan d ra Drtb at d

Mansonia gagei J.R. Drumm.

M elalec c a c aj upti P ow ell

Melia zzedarach Linrl.

Page

54

u
1,4

54

18

30

24

22

52

6

26

4
12

'28
36

88

52

50

54

06

10

4
OB

30

30

08

4

y,' : "l l: i """"',"j'Jil:: K



Mesua ferrea Linn

Metqdina trichotoma Bakh,fl

Michelia sp.

Miliusa velutina Hook.f. & Thomson

Millenia leucantha Kwz

Millingtonia hortensk Linn
Minasops elengi Llat
M on o c arpia mnr g inali s Strrclait

Myristica ;p.

Nauclea orientalis Linn,

Nepheliun hypoleucum Kurz

Palaquium obovann Engl.

Parashorea stellqta Kwz

Parinoriuu ananxeme Hance

Parkia javanica Meff,

Parkia speciosa Hassk.

Payena sp.

Peltophorum dasyrachis Kurz

Pentace burmanica Klurz

Pentace floribund.a KirLg

Pentaspadon velutinus Hook.f .

Phoebe sp.

Pinus kesiya Royle

Pinus merkusii Jurlgh.

Platt nitrq siamensis Crarb

Podocarpus sp.

Polyalthia lateriflora Kng
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Polyalthia sp.

Pometia sp.

Prenna tomentosa Willd.

Protium serratum Engl.

Pterocarpus sp.

Pterocarpas macrocarpas Kttz.
P t erocymbium j av anicum R.Br.

P t ero spe rvtam dive r sifu lium Bl.

Pterosperrnu.n sp.

Qaercut sp.

Rhizo p ho r a rnac rorwt a Lamk

Rhizophora apicul.atq Bl.

Salacia chinensis Linn

Samanea sannan Mett.

Sandoicum indicum Cav.

Sapium baccatum Roxb.

S c ap hiun ly c hnopho ra Hance

Schirna wallichii Kofih.

Schleichera oleosa Men-

Scorodocarpus borneensis Becc.

Shorea curtisii Dyet

Shorea faguetiana Heim

Shoreo foxworthyi Sym.

Shorea glauca Kng
Shorea gratissima Dyet

Shorea guiso Bl.

Shorea hypochru Harce
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Shorea kunstleri Kirg
Shorea leprosala Miq.

Shorea maxwelliana Kirg
Shorea obtusq WalL

Shorea rogersiana Raiz. & Smit.

Shorea sericeiflora Fisch. & Hutch.

Shorea sianensis Miq.#

Sfutrea thorelii Pierre

Shorea talura Roxb.

Sindora coriacea Prain

Sindora ry.

Sonnerotia caseolasis Linn

Sterculia alata Roxb.

stelculia sp.

Stereospermam neuranthum KiJtz

Swietenia sp.

Swinrcnia schwenckii Teijsm. & Binn.

Syrygium cumini Skeels.#

Syrygium grande Walp.#

Syzygiurn spp. #

Tqmarindus indicq Linn.

Tectona grandis LirI/.L.f.

Tectona grandis Linn.f.

Terminqlia alata Heyie

Terminalia bellerica Roxb.

Te rmin ali a c he b ul a Retz.

Terminalia sp.
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Terminalia nipteroides Craib

Terminalia mucronata Crib & Hutch.

Tetrameles nudiflora R.Br.

Tetramerista glaba Miq,

Vatica cinerea Kit]'g

Vitex sp,

Walsura sp.

Wrightia tomentosa Roem. & Schultes

Xantho p hy I lum g laucum W all.

Xylia kerrii Craib & Hutch.

Xylocarpus moluccensis Roem.

Xylocarpus obovatus 4.. juss
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nx (T{!.)

riou

naadr 1r.tu.1

0\rqn

r:non llol:yron
:tn }15A \tn'ln

rfiuuscfus

u't{ll l
ruir'lu

llll

4rdr 1a1.1

rujis.t

nqnf 1rir.;

fiqnilr

40
rJ::13{ (f,r.)

l:rrv,Ju 11nj

lvrir,:ld*nu 1rn.;

rJ3r11o (:Jr.)

lurdo{[DUoDUs:]nRlnu
Th6 Thal Hardwoods

l,tu1

20

20

20

20

20

20

20

22

32

22

22

32

a2

34

22

34

22

22

34

24

24

34



alnutl

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

71

72

74

75

76

77

78

'70

80

81

radl q

furjnrlno

Lll'l
!

t$lu\t01N

ulu (:lu.)

u1\'raslr (f,0.)

qn1arjd',d (nn.)

ge'16 6',d (6n.Xdxu 1)

!{ (eL.)

n1{ f,']fl t?r't

iirfin

fll,l rY6fli1rf

f,udo,:h (fln.)

duf,1 'lu (fin.)

fir:,:rodro

f,rJolYru (vln.)

arorirnn 1 1.1

flJInn{
6[m [n (ffJ.)

d':rir

dru 1nt.;

dr:o,r (nrj.)

d:lriu pt.1

f,t6[unt non

qnru (:u.)

vror.rlrivnfurr

l',tulrn:1u

un"to'1r 1:u.1

ltu1

34

34

34

24

34

34

JO

24

36

24

24

24

24

tL
'26

zo

26

36

26

zo

JO

36

36

26

36

26

lLirdoll0DUoDUs:rnnlnr H
Th. Thrr t-tr,a-n"a. E



a1n'lyl

a2

83

84

85

86

87

88

89

!od1&o,

dud'u (:lu.)

rirlm 1rr.1
-:0'lunn,l (1u.)

1or 1a4.y

arntr6o.t

Billian

Kapur

Red balau

lurdol|0DUoDUs:rnfllnB
Ths Thal Hardwodds

U1

zb

28

28

36

36

28

28



a1nlr

1

2

3

4

b

7

8

9

10

11

12

14

tc

16

18

19

20

21

22

23

24

25

26

27

fi1

40

40

40

40

40

40

40

40

42

42

42

42

42

42

42

42

42

44

44

44

44

44

44

44

44

44

dDd,r!l)l

n':vrlou

nr3u1n (d0.)

nfln (u .)

firurv6o':

blrdur 144.1

oYumrirJr 1un.1

drrJrrlr 1:u.1

qruurrn uiarfruodo

da

nldo (v{t.)

{rrol'u 1vrr.;

rn8 ur (d!.)

r.rum6 1:1.1

Aq't

:lo[ro':

td\t YIDLUl 1110f,3llfl tlfl{

l]on (no.)

r:rjr'nlr (:4.)

BrJ arJ (r{1. ,uN.)

u't,t

u1nlt'D't

riu'r

rdtn 1ar.; ort,rrJ'r

f,u'ur11 (rfl.)

fllno (tn,)

f,1u ( 1J.)

vir (lrt.)

IJ do BDUoDLls:rnnln0
rhe Thai Hardwoods



a,lnlr tod,lro.r

oltlll,tnu']

Punah

Itirdo UDUoDrls:rnRlns
Tho Thai Hardwoods

29

46

46



a'mu1l

1

2

3

4

6

7

o

10

11

12

13

14

'15

tb

17

18

19

20

21

22

23

24

25

27

,doc'llJal

lllu 1 (uFr.)

6a

rirro 1orJ.1

ruli 1nr.1

6nur 10u.1

lou 1a6.y

qo{6r

n:n lao:Lnf,r

nr16uuru (,.tu.)

flYuulrl? (qE.)

n1n

nhr".t 1c1.;

{,:flr 1un.;

1r3tnr (04.)

:.lou6a,r 1arJ.1

r:.J6onnur 1nr.J.;

rirprLl 1nr.1

rrrrdaa 1orJ.1

rvriruei (orj.)

r:udar 1nr.1

r:aonnrfi 1nm.1

funriu (or. ,un.)

flu't[[o\:

oSounirr (rn.)

do\rf,6\t (1rrl. , ?.)

ol rnr rfrusl

yar.J amila (d!.)

!4Ul

50

50

52

50

52

50

50

52

52

52

52

52

50

52

54

54

54

54

50

54

54

50

54

54

54

l'; : "l : : I """,','j'Jil:: m
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914!r

1

2

3

4

5

6

7

I

lof,1 q

nrYslu (n .)

nut n

nt-lt OLtO\t

0\:nl']? (rU.)

uo0tfln

nvurJfi (ru.)

dtrll\t (fl!.)

6[r 5ufl

58

58

58

58

58

58

58

58
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1

2

3

4

iodlrlq

n:'tuu't

1',r\:11"1114 (T{t.)

qrIfi rSorir uvr.rr6odlr (nn.)

f,! (1n.)

62

62

62

i LJr do rr 0u u ou LJ s: t n nl n t;
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"-) ) -fllt]ult laf,l qJ nxl [!6.Ilrff nl']rJ1lu1r11.l

0ll !tJ:l

fi\t lxifi
i t .-n1 I

n't

n't

runar.l

rhunn1.l

6ht

1Uflf,1.t

6[\t

1

2

3

4

6

7

I
I
10

1l

12

14

rh:qj torq 10 fl arnf,?u 1) {\: llifi
ihoooflllo,r rjrunarl lilfi
u",r nrn"rqr oo n uo,,r q{ Itifi
lr:1r'r!r rhlnnrr l$ifi

n'tRstfla lnt\:

ln,rnr.rh16n

nuu lu

tl:ll1{u1u

,ir{
R1lll

f,ut

tf,tJolJ1?

llf,tJlr11

llflll1]! tn

vrir

68

bb

66

66

66

68

66

66

68

bb

66

68

68

68

ItJll

LtJu

!rJr.l

ItlI
ttJ

Itt

!tJr.t

P;' : "l : : I """.'.'i f:::: K









a1n :idunrrnilunlrvrFrdou?11ri1nndilf6lrl (wood mechanical
' ")d r'lu':onr:properties) 1'!U?1 4YltJflxl du tO tlJ'l1aY[Uu!nF]nn1Uuon14l0n1l

tdrj:vlstri'hi rdo rfi unir n a or:i6'1fi ovfi nrr ru r{rlolunT :r,': n n o ridlfi rio u
,ai'4a

,J1n tg tlFllndd ll0llj0\: tlJtl-lfl tOd,Jnl1vl00l1n?l filO0nOu'l\tfiU\t fl0 fl1

^t l- d..1-g a a't.X .' dd
nR6[rJl]fiI?j0\: L]J',r',rrrio loyriin Lilu L'] ru0 rr?,Jfi5a Lu tu080u lljuoru [r0rd']uvDl

lliy turu Lun'r:'r{n n6[r]!0rtuu na v IrJvrsl!Jnu [ru F]'lFr'llr.Jdlrv{utlvfi1'l.l

rirnaoll"finirlnirn?1 rix{ainr'ryro. fi dlaxr d'}l iu6':;nr'r'rrirnaar:i6
! ', \-

n-un1n?1r.J?,u lu t:.J 11:o tut ttnFllfil'l dtJ un:Y11'l'l{Fr'lnod unnl\t"i fl1fl

n-u [0.,r nno oaunl:riiri'rn adilf61fl'lilrfio1iru'r F]':'r:r rvrJ'r; flrlunr:vri
.', a d , J.i-, - Z v.1

0't6isrjt[uln [[n;n1: tt[f]l0.J ann ttn\: [uo tlJfi'l\:'1 o\tuu a;I ul'l f]'l'lutll1!a

lunr:drurirnr:r':nanr:r-cr1fi d.,:fi nrrr.rdrrirlrionr:'ld:J:;lutfLirfl u
,d

0u"t{u\t
a Yoi .1 v

nnfl,r 0lL:.JriJuq fl',rJ! olyl1,J$rrlq n:r:r?o{ t:r1r[rdo{ 0an 1tunli0t'lu
, .l !r 'Vl'l 9l0 [[5\:n1UU0nmtJ1nl:yl1 ttdYd'llJ']ln'lO00n 1tlJUfl'l0l'l{'l !Olln Fl'l

nx1 u6{ r[:\r (strength) rirnruufi.,:6.: (stifiness) (6orirnflr.rdo) airnrru

rfififl? Frx'r:.J I l; udvrilnx'ruufi{ (hardness) rfrudu ornaroi.i'lfign
! -.i.1 ,,-J nua 'i dav

t[:{ n: vvt't tLd'] n1:fl'lu1l11,lalnn'l L YI !Ntvl'lnuu ttdFl\t Lfi tfiu11010{ Ucau
Aa t oltva'o s 11 e d - a q a aa
ri rijuriu rfin tt [rJrJFll tun115! rn\t L0 ttnnnl\tnu L oltel: 'ro\:!aaflT t1J1J

- - .{.i. vtu .

d'rlfinr]r-\rn6i1? do.JrRoelnoruahBmslo.':01"xlfr4 [fi[4" a'u Ldulri : tttllttnv
di\- - J . 5

La:{ 6l:'1't110{ [tA A [ 0t ?a\t t]J ttold:tuo t,JAi 0{ nUl;n0Ufl'l{'1 tfiU

3:.rrruta,rarri :znou rro:do{'i1{lurdolfi rrnriousir.,rniunnooaunrr tiu'r
d d,J , Yr a - A - X

F|l ttavnllUa tnU'l?0.J[g0Avl lll]u u'l Lu lfi ]Jounu 3\talnqfuAnUrUY9Ja{ t a
, X "q-^hloir n ajmfi rirlfi rfi oqruorl'fi vr1{ nr unlr'r (vrr':fiJfi nd) tln v q{!fl rl"fr 1{ Lnfr

A; gA\Vg

10f L LrFtnvfluovrrLnnal{nxtu{zuonon1a d:.JUn L nnnfll')

'iur dor 0DUoDU s:r n6lns
Th€ Thai Haidwoods



va! e1{[O qOne6trUnl
el nnx'ur d fiu6:;yil.rn fl fl u"o' ni a ru fl f6m1,rfi A n dun ; n rucr:ifi
a \1 e !e tue

vl'l\: tfitJ?0.1LU v'lU?lA dtlU9lll'l\tv{dndlla{ L d'lu'llrl!An tfito[?un{oyl6v!n
' vA! vt e - \- Y X ,

sionnor:r"fr Lfi Ldu1nn'j'rarufl u"el-yr'r,,rrnrffrio,r'LrY yilfi ul,,l:r;'irnrun:l1"fiIr.:
--J t' Z A a

v'{ d n d []lufl mdrJ:l9rlty't tn?1n [u 0d1tYlrlluo{a tyna1jn1uu0n fl1 1in
a v v \u \w. a.iv Z

:.J0{tfiU A1JnA{tO ttnJy'l LO{'lUt'lOt:'ln'lln d Uglll'l{!n yl0l0\:UUntUO 'l:
, -zoonrfl uo\:d t:na:rriau Fr",rliu 6vrilrarfi .rrl3rrruta{nrudrJu"6 1nfl fi nd

o:firJ$ ffrniudln un:,rniuq d :ifirrt nnro,,:'lfi 6,l orrr:no;lan'ld''ir
. !-.? - ltv. a

rll0'l'ltJ[]'l\tA1[v'J'l;18{ LIJ (ulTun?a{[ 8 t ) A{ n0Y qlnnd Ufl6[{tl?U
d , d yo a ! ,A ,-t 0Vl5'lU11fl1'llJ[[1\ttll\t?0\t IUAtfl\tY:O LlJllUOUnUF]'lFl11tJU1{o1L}41'l:

r e v a , X ,- d 4 aaa -flo{ Lfl t0.Jgl,0m fl n1? 1u [[flu\:;]q f,]JUfl111{r,i 6[ n6[onfl']11u{ylrJ0ylrv!flno
uallu g e.r,

nfl d !9l uJ 1n n 01J: 'ttuFr't'ullu tu ttJ aln n'ttvtfl fl ouyllJ't1nl1r.J ttt,: t[:,t?to{
\e A I t twi a t' '[fi0:o,o ufron':rudu [u Lfioir 6o lfiuri.:e:ufi{ u:{nir lfirilfln :c rru t.s ryir

Y,r . v-\1 o 4 o { o r. g -A;UU LUn15vln6[0!]11n1nn d U0l! 0\:n A\:11'lFl'l'l:.1flU tU l fl0,ltU9iXAU1\t
e., t w eqw A ,o
1l ltvto6[0llo?u Lv{ o 114fl t1]J 1't lrJ n 1a u 1\: r.J lli N'r flro 11rJau rvlr lo

n aa! u d tvd, , i ,a a v\va a
LUnl:YlOd0Unflfi Un ttJ [V! 0 L]lt:lUFt',td1n n [!: Ull t1]U1JnU lfte,J :;Uu

driJuornn 6o mn:gru ASTN4 ?iarr'rn:glu B.s. r$ionifiuoriaulzlu
, !, , X -nltytodounl{"i Lntrn .?lu'tol a\rtun1oul\t n1:non?oulnclnytau l ?t

nr:Torflou noonouonrrylutia,i oda:J rdu n1tlqllqruyflfi rlfl:nx1 dl
rio.ryrordolr rfludu rrnr:rtodounl telll'tu ASTM 6o 1nl51u

dldn-radrmrurn zxz dr drurursr:S1u B.s. 'ldn-rarir.:rurn 2x2 rrJ. rLfl;
e t e., v
sl"'rodT .:ff [{vrnaoroydoorl:roornol'rfifi (small clear specimens)

1';y"l ;:i ri,";'Jil:: r tgt, I



o n1rff1Fi 1nadilf 61fi
n1:vrndo:Jfilna fl u-6 av l n1:vtn flalLalnFi't u:,ln1uuonfilrn:vvli

dolfi 6ofrrr:,ro$ q rfia 6,a *ttdt ptz$fiihifraaann'ruuuzu'ntf,au1 rrtt
- ;o,t, * .!" ea &atfii1[finaannl{uu1 11Lrtsu) [n,JtdOO (LL1Jn']q1NLLU1[fluU)

rravrr:rrr'o 1fruat6r uan-n uert&annzzimia n-u7 Inutt:.:vts.l + tfiodo:

n::dr dolfi lii o r:lirldlddo oir.: rfl ud'tu:J:v nouto\ta'ln'15 rdu fi 'rldrfl u
Xa,?e4

rar ovfiut'to"n v5oldrflunru n{ vlu a; ttl\roo t[:'ron ul\to,J tludu dru

rurr 16oo rflu u:'rdn:vr'rrio rdsulfi rrio':orn'Ififiln:'loir'r{l f,nniurflurru,

sr':nrrvioairtdu': rirhi'l:!ovfinrrrl.rrrfl rrni,lrir'rniu rravornnr:fi rduu'lfi

o-tnair: rihl'hifinru u6.: u:':lrirvirfi'u"ludruloil:idriurdrir-rrr:': lnudru

sr'.:arn rduuovatn'jrdruturuuduu rrn;6rudrlruio (tangeni) e;i:-rrr:.r'lda':

nr'rdrutofi (radial) dxunx'ttttSrlat u:tfi n:vdrrialfsnrun'nuru:nr:lfi
Z - a, 't' a, \e,:rufu fir tilutt:':nlt tt n (impact) ttu [ttljuLifi aul0\:51\:ln! ] fi:o

dtrrnio,rfi orir.:1 fi o,lfi nrrrut5rrta'tttt{ (dynamic) :lrn:;nh drulnr:tair.t

arnr:firilusnu or.r fiiu raro;'lrjfinmrtflto.:rr:l (static) tJlnl:dl lou

:l n fi to.rLia:fi nrrllour:ni:.t u:r'lda': qor'ludr''r s urfi tl:n vrnil tlr.: tilu

:vu;r1fl1ulu lfiovi!u:,ildriou at 1finnt'txrtt1 n-'llYuuao.r'jrLio;i:-rrr:.r
!! ,d Z't

fi fiar,l}L rirrr n::vr.1 Ldfl{ni1iu rn'!vr- trl'J=fi?1 L5xtJ1nl:vl1 a;uulunl:

mo dar rfi on':rr:JaaoritL rird'tdnr: rilunirrirdo 6a vroaol rrr-r rifi nl:l r5r

(static)

li do rr0ur our-l s, nnJna
lhe Thal Hardwoods



tsa rilnxlrJ ut{ ut{llo{ t

lunr:rnaaurrirnoolr.r-6't:l ovdrnr:vrritirLittria:tfi o o:fi nmr.r

ll,lhj[Ll\:?1n tt1\tO0] fl?"ltJ !l1l{ LIX{A1n tt:{O A n'llUUti\t Ll5{A1n lll\:O{ Fl'l'llJ
.i,

ru{.: u:{eln u:.r r6an frtrirnrm uii.t u:{ (stren gth property) 6a 
X 

ofi Urbilfi

runnri'nrduvruernu:nfrr + ciriirirurrunruu{tu:.rotnnltd'n'tdelnd'n6ixu
, A d v A\e

fl0,r rr5{ nunllrdu:1l r{Llun11 a1t of,6l (modulus) rrflYqom IrJ rrflnvntir

rdufi'lu (rupture) d',rriu:u risn'jr bqa-e:rosnr:unnrin lmodulus of

rupture) dlunxlrrrfi ':tt:tornnr:a-o nirn'n'rurunr,lr.lttfi ttt:.tornnr:a"ot

riJurirnrurdu4.:qnarnnl:o"o (maximum crushing strengthl frrilrarflu
,2 a - , !c

tH{tl8V!Uvl dXUFlll t[1]{Ul\tAlnnl:O\t Fl'lllfl1U1fUO'l1U Ll?J{ t!:{A1nn15fi\t

rfludrnrurduqtqorqrnnr:6'r (maximum tensile strength) fivrirrirflurr:'l
, ! ; , , d.

siofru9 dxunxl rt{{tF{?1n nlsraao nlvtfi'lu'ltuLlluFtlfi'l'l}l LFtu4{dnaln

nr:t6on lmaximum shearing strength) fivri'rulilurr:.:dadufi Inailnfilu

n15t!5uut uuo'rn?1tJttt'lttl.l 4Ynota'ln1n1ltlt[1]{lll\:alntt:{oo tllu
A u a, Aa J C a

sl?ttflun'l'lu tt9.l\t tt:{1lO{ L:.J tUAnAln[[:{flO[:JUltl{Y]tlt[:{1]{fl nO Ul\t0fl

rr:.,16,: rr:.1 16oo fl y [r:{o"o rrn:vdrvriol.rtiu

I Lirdo 6DUoDLls: nAln€l
The Thai Hardwoods



o ri rntrlrrii .ror'tla.r1fi
uonornrirnl:.:tt6,lrt:.rii rflufi'rrrvrunrutt6,l ttrtlo'tlfittrin;tioltfir

rir n o orf6'l:lo' n eirvrl.:fi r'nrr:l dr d'r1 6 a rir nr u rrfi .: 6t (stif f ness) vi o

fin rianirrirntrrdo nirdrfl urir rrru drufiuf,:vv'jrt nrrr.r tdu (stressl ri:-r

nlurniuo (strain) Iorsorrrudlfiud:;vir'rnmr.rr,dunilnlrrniuono.rlfi

rudn;tfior;'[rirufiauriu 6o 'lfififinrrHril'r"iruvrrvo.r (vr, nlfirdarrfi.:1 ovfi

nlrrdudturinm:.runiuno:fi rirsl'r tanm'it o:do'flfi rr:'lvr'lrn:;dr
-z'

a.rrrsidr [t{nr:lfrtt:tl au or".:tiu fi'lFlx'ltJdulo'tIdua1'trJdtJllun:;fi':1{a']'ltJ

rduniunrutniaoq:'iu 6o rpo:lv{rfi allfl uqrarn rSonaim'jrfi ntrl.r

dorrn drulridfi n':rrri':.to"r tltr : n'r (wt nlfi tda ei a u ) o ;iunlu ldu'ldoir
4 at a-rrfuriulrnlfirdorr6.t d'.rriunlrui'ula':urln?lrl LRtUoqY4\t t\: LlJulll{fl

rdunruf,lllluf,:sv'ir,lorutdunllnl tniuoq:fi n?r a1u:Jln l.tl.ll;t5n
x

Lturlllrrfi n lliotiufl1'rtJrr?luoofiau drunr:r{rurrunirnl 116{fr{ l6orn

f,i.rr ro..'tu t6'un-::nrrr tni s ortutir':fi'1fiq n n:;virlu rznfrnvu. u

(elasticity) 6':risn'jr drllgf,ala.rnr:finttiu lmodulus of elasticity)

e;fivrjru riiu*:.'rgiofruii dtrirnrr:l u6o6'lla':lfi o:fieirq,rrrnr.l::lrru too

rvir l o,rh gd'ota.tnt: unnv'n 1v.o. n.1 rfr o rfi uu fi'utfi ouo natlqr nrir tt:'Jd'o

ernFirFrrr u{{6'rfi'ldornnr:mnaol ul'jr rirnlrruttft6.ro:rflurJfrnroloa

n:.:nhrirnr,'ltJ udl tu:.:to. ri 6o }{fi fi nll 116': rr:'r4.:ff o;fi arT r'r u6':6':
\ rd!

d{o?u fi'rFl'r'rr.r [[?.h1fh:fl0\) [uvl tdotnnr:n"ot ov tfluri'r ttlurirnrr:':116t6',.:

tor'hi vrttiirfia.:ornov rfluri'r rrrufildorn ut:,lti'o triutdl':rilnlru6'ltr:'t

rufirs-,rfi 616nnorn rrqd rfi u':do.rrir':1'ldrurnn'jrrirdul drl

li do 0DroDLls, nflinB
Th€ Thai Fardwoods



tea fi 1O?1 [fl1.i9?gA\: ttJ
!-!- J a t- { .

n1 !n0t?a{L}J Lr.J rl.l0 Lt?\t? v tt?ht [[9t[1J11: !l.l Luo00uaJ 00uttfityuu?
d t v \u a,

Lunlr'r.rFl1nndrJ dIr.r FnF]x'r:Jtvuu'r (toughness) flo{t}Ja; 1!'t[lJudo{

nrd 60 Frx1 rfifiu1o1nn1ini:umn limpactl ldrr:.:iifiFrx1 t5x(dynamic)

rufl :a'r'rlJrfi fi u?arnnllri'o(bending) ldu:,rfi'lrjfi crrur5r (static) vriru
q o.i nmsJ rvfi sn 6 a u:.rn ru:: n vvn.r td.r rfl u rirtrufi rfi oduvrs,:vtJ ofi dr'hi

- g \..ja d ' I' v .t e.] vd
lfiAnrlo d{lIu []1fr all:.Jlfi ux'Jrn 0v0lo{ tflv,J6i\:{1u Lun1lfl1Lvan11od\t

a1nn1:yroo0\tn'r'r t fiflrernu:.ln:;[[vrnqsflhnr:6'lfiorntnSo':fiofi orlr:n
e6te , i nio00n 1lfluFl11,'Jn-,J,l1i]li t1i riluFl'r 1ma? rnu t{6[JF]?n !unltvlodou

eilunrru rvriurql nnllFioa vl6'ar nn:rvi tdunrrrud:rlntTud:;u'irt tr:t nil
-rr-C ,; u uy,a -l c.)v!u

nr:rfra!:haunr:d'o tfrd'.tusit5rduti'o LtJfr{aod.tflofr 1Lf tutt0tnt4n (ultimate)trur
ruavnnrial:Jcufi.r ur,rfi tv6o 10% lo.Jtti\:dnflo rirmrr lvfi!'t 6o d'ufid

,e- B te! iotvle -;aunlu[drdunlr lr=rnotu LtRJ fl']u1t0!0 n Lnx'l \t1u1]vl1tl1ttJ ttonfin qFl

d{6[o (work at ultimate) firirrvirtn v6oorufi1fi1$i':ntJn (total work) lu
nr: o"o fi rir rvir'ln

ld ior0DroDr-is: nnlnu
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riafi urd'.rrnq nt:toao.oRirn'lrlt fi u?a'tnn1:o"o?slnrlqtuunnrir.l
,r.,& a "JdX -'i.8 aAaN ^ 

q:i'-X c 2
?a\t uJluottlhly|l.t tduufl:\rn! [ tuoL!?\tytutfluu u Flo tu t tuarL{,] rduuns,r

.i oa rt-g a a
Itl 0Fl010\tQf] r'fl 0 ttn?naynnfl ,J 1o\:fl uU tnU tttl tU lU0 tt?'tIdUudu fi d{A1n

d'orn'':1ng,rqnufi': fiovrioul noo,r[!rr1:fiur,Jflo urtdu':orn rdriu n'jrorrdu
, 4 qv c , \,3 a ! Z

;u n 1\r rldo\r 111rfiu11 t ruo r[lt{ Ldgudu nx'] rr4uu?li\ryr]o (total
.. , t. J e 4 o\ ru

work) {{n?1 L}rrua rr?.J r6luuFt:\r [[fly141nu1tlJ tt\:'turi]ud?u?o{n1u 5an{
r- 3 a a 4 a d . r t ,s dL luo ttlntfluufiulyon1l tuo{alna; n1t tn0unou Lou L fin tauT tt'lu? d,J

- \-.J a x
uiludrudno.:lrirfioufi.rrfiuuau rdu 1fiL6,r r"{ rr0r,r l;ri ftflultiufrrtfrflx)
dtunr:ll^or:urnm ll1fi ux - nxlrJ uj:t y atn rdufl itv{nx1:.J drtrdu6:yy'ir.r

tm'tn-tln1r[du! ra{fl'nylf]darl rn{oiu fl'tutrntiet: 'd o\ru"u 6o fu
4 i - e ,e , a
Vl?1U{1'!A1i 1O1nn'l'ltlU'l?110iIdUnl1]Jyl[[1]\:00n t:]UflA\:gX\: AA t1\tllln

v ,A a, ,
dunmylfr rfludr,rIdun:{ rSun'j1 rie.r6orr]u (elasticity) [[n:d'].,rrd{rdu

,a a ,

nrrv'ifi rilurj'r.rrduld.r oufi,lofl a.'ron (gn unntfn) risn.jr rirleioufir
(ptasticity) lnufi1o uri.:ri':,lvrs,rao,rogjfiXofilidn d':ugtqn (proportional

,; rvlimit) 5a Xorilfifluld.r (curve) fi1ndx.''6o?du (etasticity) 011n'jTjx.J

ejou6'r lptasticityl'hirfiorluo;rflu'[fiuj:ry uoidrrjr.':6nr{udun'jtir,l
'r- - g 4 !u a r e !e z 4a01,lfl? [tJtuf]uua: t!u ttJ lfiu u'] dlytu ttJlJ't,Jtuna1?lytJft't1 n611R{

!,lYll?'l,Jt1{uFrytlunut?{ao1-l0t1 n?:0to{1!a1trulQlnuuTfl0{rJ't:ltyn0!!i?u

6oluti'r':ejoun"r (ptasticity) rirdodrura': rrr'roy rrilzsufiasn'jrnirnlirfiu?

Llluo dD00DLls tnn ntl
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o n'l r l dil riu 6t s fi 'i r.,t n a c il ri6 riu n e r tJ ri r t eh t v{ r s I o'rl fi
d 3 - !u c, , !tv, 4 4fl?l n?\:A1 tv'l'l;?110u1fi Unfl 0\t LU tlJU0'l [A!:: ttJUF]11tJ tllhl [l:{1lO{

tiadl{t Lnu mt\tnt::.J't[tu[10'1u'tu ttn;tf]tJ[0nd1lvl'l{?t1n1:']nrJltl

iriuo;i:-r:a,rnll rfl ul:Idlurdooii

er nuf.'r do n o or:r'61 o.':lfi'h u rorfi :. t ++ (r'r.r1. 25 1 6) In tru.rri 1 olu

trflYn : t06[ufl1ln']'l:l6[rJr'{unl;fi?'l{F]'l1 n'l\:0'l [111Y n1Jn1f]'l'llJ tt?J{ [[:\:

lunr:oio 6o

B = 17.145

vr'':rirfio n rflunirdil:J:cfifld'1un1:tr-n (M.o.R.) ua: s tflurirnlr
rir.:oir rc tto:nrr rir,reh rln]r vSl'filuvt'd 'ldniru*rvu"n'lfio:-rufi.t ttav

:15:rrsr:lfi riiofi nr'tudu pvo nlnr:fildd fi nirdr:J:;fi vr6oud'rvriuf

(corretation) tflu o.eze d,lfi"jr n':r:lf,r.rn'urirfufiritdr6'ry8': ernntlnr:,ija

rurunir S=0.6 o:'ldrir R=toza ttnotr'rrirnru ttft tt:':lunr:n-ot vt'tt:.t

::fl-u (M.o.R.) lo':l:ilvrEr fidrron'u 1,o28 nr/au2 ltflunruviattx
d ta,r-l a a\-. .,i r.g d

ut n utnn L u lN M a ufl n nlu Nl n l llunTrJiJ l lN ) ttlo lrJuuNR11 n?{a1 t!'{'lv

:;lrru 0.6

o n r r :r drl r{u 6 : s n'i r.$ n e r 116.,r rrt { fiu o r r il rrfi ,,r fi ',r rl a ol fi
urndrnflru6,'ru:.JQlnnr:n-o filounnri'n 1v.O.n.) rilrirnr11]lr{'rd.:

er n nr:o'or (v.o.e.) ta':lfi ufi 'riifi :lilr rur'rudu t 2 % :.tru 5 on n:rv'l ttao.:

oerrdlrdu6':vv'irtnlr u6':ut:.tn-rnmr.ru6'rri'rov'ldor.rnr:rfiurdun:t d''rd

R = 100E

i u Ld-o 0DUoDL-ls:rnfl1n8
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vr'.:d rdo R rflurirdlrl::fivrd1unr:rin (M,o.R.) un; e riuffirj:s&vrd

nflrdo (la.o.E.) erno nr:rdon'ruro.rrirnruu{l6to1nn1ro-n (M.o.E.) ii
ldornnr:rnooru:{n-aa;d-rtJ1rnfir cirnrrrtu6.lu:,l1unr:d'odrr:.'rrJ::a"u

(M.o.R.) elnd n'r:o-,,rnnirrrftd udu n'rurruld Fir M.o.E.80,000 nn/t 2

o:ldrir trl.o.R. rvirnilr aoo nn/sru2. rfiufiu n-,rrfuornrirn':rldllnrTud

r:v'ir':nru u6,o tt:.onirnrr:r u6odto-,':nnirrd vr:r'lfinr:dr rrunlfilouordu

nrruu{.rtt:.,rviadtisn'jt "stress qraoinq" hida,,too'lfiltifi'rlnrrnnv-n rliu,J

rurid'olfilurir.rnn6o 4u (etasticity) rirlfilriduu:J60.:1fi d'rodr',r

I Lirdo ll BDd oDr.ls: n Rlns
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I UAt 9o n21 fi "lg I u u 9i a v $ o { I a \: 9l 'l i 1 ,0 fl n fl uq ttJ

rio.rd t to. : vr:rsfi.: rotnhd'::nr:lfirnt'ir }fufiotn rflulfirntvt'tot

n0n1 6l'rdu0lonB:Luvn{lrqnBfi1dn:fl o\tY{uq ! tljuYfl n
. i - - t, d, d . .i u d

doitfi 2 species : l4tJ'ltlo{ tuo L I uto qnB6'1fi91: [[RYto a\tnu

dard g %mc, v rrrfio 3 rruFrrrrudululfi 6orilud':u5ouro,rlfirrrio
, --t. g g I t' r Au u

rrli\r [un1lfl'tfi1nn6[:J dL aYtuouRlllJStJ'xun11 tu[uL]J tfiuvlLrlttfinaY
_ &,, . sqrv a ,

lrt,r ul.'rn11tr] ulun r,l\rUutunl: [1]:u:r lvruunlnad unt tun01l\t'1 filo\t

r:Jiuurfi u:rriuiiilSnrrunrrllduiirvirniu 6afr tzamc Taztadu?uunutnta
\ Z -a.t e d

IAn[nan1) a: u a=.Jft0'1m1nl:vrf] dauRln0fl un[r.l Td0ona0,1flnlv'{

nrudu 'lduuri luanl'rtflun @nnh 2s\omc) rtnYludnll'rttfi.t 0 0-16%
, ,.1

mc) Uo'lLt1Jfl{R'] 14.'n l2Yomc

rio'rii 4 sp.gr.: v rufiidrFrlxd'rto?r tlnv viodnriuvfi,o riivr;nltff
C Aa Z - ,- Iqaa N nriluni fionnurFlRrrunr nl lt{xin0[a'lu']Txrnttnt ilJ'ln: [tJll lJfi?1 a Lu

*n',*fi ni',nir"r.r.: rfl urn nlrilu nr:n"rulru

riasii s - 8 static bending : tfl uriroir': 1fi 
'ldor 

n nr:o'n

r vrrsfi.r rirnrutdud rlsrzo,rnr:1dd'odru (stress at proportional
a A ' ^ e - Z e, - X

limit) nonr-u'j1rilun1l r[{.r[t:\:fr ttvra5,J1j0'ltnn d't:.J1ln5uu1 un[u:vouu

n ooo}idlnslritirrfo rrnr

n rfl unirf,i:J: ; fi rdr o.: nr:n-n iacir rl:.rrj: ; n u'lunr:ri'o ufl urird'ld
, ae -d1l1lUfi'lu?tu0l1 tu lll !nl{fl:1\:fl n0,0llJ ttl{ofl

e rflunirdl:Jr:drftotnr:6or{u lrirnrrT :.rrrf tfit) ufl uniriidnrrrr.rnuo

to,l'bi
dooeY' r A -w rnuFil,rluf,ll'r [14 !:.Jli n[du n1n{ !oudu[t\: HJuf]'l!onnll]l n4u u')

go.r}ioeir,:vd,,t

iri iiorr0uirou Lls: nnin€J
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a 1i r.J u d n,J Fi 1n R fl rJ f61fr

NO. Species %MC. Sp.Gr.

Bending Compression Shear Tension Hardness

Static lmpacl C//G c Lc
R T

T_LG

R Tr R E energr c c c R T

kglcm2
100

kg/cm2
Kg-cn
,/cm3 kg-m. kg/cm2 kg/cm2 kg/cm2 kg

1 2 3 4 t) 7 8 I 10 11 12 14 15 16 't7 18

1 Dipterocarpus sp.

glil

58.6 0.905 463 715 9'17 1.370 2.46 156 305 42 88 106 24 327 352

'1 1.8 0.66S 521 885 917 1.510 2.19 416 502 80 129 146 21 25 427 440

12.O 0 663 522 883 917 1.508 2.19 414 499 79 128 145 21 426 439

2 Hopea odorata Roxb.

n;16a,urs.J

50.3 1.024 476 899 1161 2.O57 2.74 267 374 120 135 461 508

12.6 0.819 658 1160 1200 2.997 4.61 354 513 124 28 31 667 621

12.6 0 819 658 1160 1200 2.997 4.61 354 513 128 167 621

Shorea obtusa Wall.

191,0

32.0 1.140 880 1475 1696 3.8S0 6.49 415 551 131 '131 '149 29 34 860 412

11.0 1.010 1034 1752 '1755 4.700 6.07 509 736 181 130 t5b 31 37 928 1020

12.O 1.050 1023 1732 1751 4.643 6.10 502 130 3l 37 923 1005

4 Tectana grandis Linn.f . 89.5 1.038 517 839 967 2.293 2.95 273 372 80 141 148 24 27 466

dn
12.0 0.642 665 1023 1039 1.915 1.70 425 505 92 146 t5J 23 24 483 510

5 Te t rame I e s nudiflo ra R.Br. 69.0 1.002 25A 344 450 0.760 1.20 134 24 61 69 9 11 135 144

filmit
12.0 0.385 509 623 1.130 0.90 224 36 86 97 13 15 205 202

drr : nnor:r"firo.:'[ri'1ns rntfi :.t ++ Irruil.:d lalu llnynruy, $l.Fr. 2516

lLi tio ll0uuou LJs:r n nln €r
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riasfi s impact bending : rilunirfi'ldq.tnnr:ror; fi energy nlnafi.:
lrn",rorufido,:1{'lunr:vr:r}i'lfiy-nrflurirrolannmrrvfiarto.rlfidfioiou:,r

n:;vru rravrfludrird.,lrnn.jrrir impact bendjng iulflrflsn lna.txdulu'|fr

fl,,, fi Fi1d.,rn'j1tulfi rli.,t

ria.:fi to-rt c//G : rflunirrirrl fildoronr:fir.rururd'su fi c ldud
nirnl:r *6r u:,:fi rrnro,r nr:lddodru c ufl urir nrlr u6r ur.r d.roonio u:.r
:vdulunrrfl:lrlururdau

ria'rd t e c-LG: c rfl urirnru u6,,r u:.:fi rt nr o.rnr:lddo dru"lunr:fi l
fl.Jfllntduu

riood ta-tc shear: liurirnrm u{,: u:,la.'roooio nr: ldaoqrru uu.t
rduu [u uur rduirrfi 1n; un:uu.rrfiudrrlk 6; nueirnil

riaofi ts-to tension: rflurirnrrr rrf r rrr,rnaoo'lunr:n'rmtlarn rdtu
nr uu'riflfi (R) uoyru?rd d:raio g1 nrrrird'u

rio.:fi tz-re hardness : rflurirnrr:l udl lu6'rufnfi (R) unydlu
dra.,ria 11 sa.:Linrlcirnilcirnrrrlu{,:ra, :irflunirruoionr:rindruuufir'lfi

lunr:ur-i.:lfi oon rfl u:J:y rnnl:lrflloaiaurioLyrfo ufi ,: n:lrtrlfiIdno
uotnerl uf t rr:.1 lunr:o"n fi nir:lr; n'u (M.o. R.) ?a,J'blufi ,r lnrudu!:; rur ru

1 2 %) Lrfl :axr yrumunrra:::.rm6ra, rjrfi oru'urfi urnrud'o-,rrj

N4.o.R. lun1rn"ofifiol

(nn/aN2)

nrtlytuytunrlt::rutr6
(ij)

tN !1.10 tl1J,3

ItJ [t.l0 tl1\tiJlun a']s
!- g
LNtUOa0u

gen'jr r,ooo

600 - 1,000

oirn'ir ooo

arn'ir o

2-6
sl'rn'ir z

l Li rdo 0DUoDUs: nflinB
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. n 1 r uh d r n a a l ri 6 I fil il 1 fi 1 ti r m u r v c I fi r
r''r1mffi

1. nlrrrnrr;drrYunrrlfi.rru
''- i
Lr ru o[[t{fl1 1er:Erun::.r:lrlri orrr:n'ld.rruria oir{ un;'ldnau

ri'rl:J niu "., uor du':.:rir r-u}, rilurfiu
\. Z
Irirfi oufirrJrunor.: 

-l{riuIn:rofr,,:nra'lu 
uncln:rair.:rv,loifi roai

triu r.h nimr.irn::vr.,rilr {16; rds.r rfludu
\'i . ru" a - !e* - -I ru00a Ltyl1[d'1rltrJ lrllllyn af]ountn fiu L1l0tJ14u a;[Ru)J flo\r

ririt a

1f ryfi urqrnnr::"![[:{n:: uy]n (impact bending) rylr;rirlfiyruau
I ' 

a d , q]r d 't. i5o{:1{tnnl ylan1 [n:a{r.J0n't{.1 n"l !u tl4uux?0\t [xJ tu0 [[t,Ja1n tn{t] Fl

(static bending) tyrrydrnru et.,t

2. nT rrrrrrsarnlltturit
, a e qv a a q

\t1ut'hlyl?Y010{ Ltlftl0{tJA LUnty!')Un1lt{An (wood working) t U

26nfiu'ririr,r1'ldrrrinr:l6ou nr:14 nr:rory nr:n6': nr:flon:! nr:un;
nah uaynr:tiru.rr nruorl-6rr.:no?0.0'li d1Lfiu'[r!riia u{.,rrJrr]nar.,:nrr

rrn:orun:rdr1fi a:finrr l t c dl rio sia n: ylrunl: ru 6 n rur n rn:r y'lrifiu
a a !,, c, A \r a\-Z dn [a:o{1]0 ! 't'tal ruunlllnau !fl rraJra'ty ylnr uL:.Jrtarr{\: u0n?1n

e:fi un rn6o,Jfi oufiru".:dr}ilfr uu:,Jniaud,r.,nu'h,lfl rrurndudrfl uurirfl uli
.-{--,--.e---qo4,vd.rd-[u0oau n?1tJ[]1uU? a1l!UnA\t tv,llJFl?'l3J tll (speed) Lunlltd0U nn{

rua: unyfi n'n rdalilhllfi ufl uzrr fi rfl unr:duuJdau'ln-.:rrultiuriu

I Li rdo iDUoDrJs: nnlns
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n.r.linnr
uruorfl iiu:isrulr:

fi dru'l unr:drrini{rr nr:dn nr::Jrlfi nn y nr fi rr nr arJrlfi

uruorr6 lvrurfirf

{drur unr:neiu:rufiruurnrfi nnrn:Jrlfi

aorcfidnn"r
J

-- -{-^ du"luflnov{5st lnqngI
a -dururnSu{dnd rRufn::*r

ur{qilrinli dllugari
u'tur{rud{ dilrv{.ty

AAuruirfrrl: fluror:il:;roig

uruilrrinf rruefisri

ilarJnr:n
ursrafiruua nruil:;yultt

oo<tnilltnu
n aiurrufruur fi 6 n fl ailr}i

drrini{gnr:,i'or nr::irlfi un c ft 6 n iJ ailr}i
n:lrjrlfi

lvr:. o-zsor-42s2 nflfso, +zs
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