S gxiwa | allie Ylgie 9 dulas asal e DaneshResan.com wusln 4 allie (gl WORD L2l 4as e
m%aﬁquml)aw)uuwogy*.?jlﬂ

gfcféia._;:,;ff#ﬁ,
JNa 9 w9 59l 5 eole (S HiRg doxe
YY) ogm 0ylowd oo s>
http://jwfst.gau.ac.ir

iy 092 Sl g (S 3 ST N9 § ST HEgy Hlowd

'S8 Ololes 9" e 9 gag” < ganii L pule
e gy oS prer s Sl bl el IS s ol 2015
e L oS e sbe saSs LD
QNI oy ol AN il s b
SN
SN e B (SO 5 (S ol ebeS b e R ol 2
S Gl slaas sad sl cpl 1 285 513 s 200 o 2l S el sl
BB S5 3l P mon Sl (olon x (olad x (J5b) s s YexTox¥e sl b 21
SlSe olss 5l o andllas gl (Lolen X olad x Job) e Lo YexYox\Ee 5 SG5b
Yo e oS Sl s Y 5 YT Y en glales 3 Ols SOl 85, 3 5 L eals i
Sl s lasel ((SASTs 5 Ol o Gla Sy e Sl Lo S ol i35
et ol Dl 5 el lad ek ped 5o s 4 uglie 5 des lacglie LA ek 52
32l s falS o (L S b Jlad 45 Ak 0L e S L S
o OSU S slales L 015, SOl 855 53 o onl slad 3 S 3 s S35
las Sl Ly aS s jasiie pporea A8 (SaiSThas 5 Ol Cle (SWlsil il
Al ials (a0 5 et slacsslas) SO sla S35 e

St A S 5 (s gl Shs SOl ey, (gl S s ol isdls slao s
(Fagus orientalis Lipsky)

mohebbyb@modares.ac.ir s\ J s

"y


http://daneshresan.com/

S gxiwa | allie Ylgie 9 dulas asal e DaneshResan.com wusln 4 allie (gl WORD L2l 4as e
m%aﬁquml)aw)uuwogy*.?jlﬂ

1T (¥) ,lowd (194) s SR> g ga (55908 9 pole (slapigss dloxo

doddo

by gl S Wil e hadasls gbis 5l S o Gl b abS Sl
Sl ol 2alS il b s ol el 8.8 13 x5 350 dbgr e mlis 5 OLS a3
5Pl B8 e pwsplss Gl s slal S s s o 3L sl S Sl eslanad b s g s
d 5 QY (235 S 5 J ) andl b aile obssl sla, 538 51 2 5s dlcpl s (Yo
5 ) SLIT Y (il Yo (SIS 5 5k ) D (YooY (O 5 55bLe 600 )
Foon OLKen 5 Lows poed VAAA OLKea 51 xeds) ks 5 (Yoo) Gl 5 Ol Yovs O s
Sy Wy b (8 glaglalls 5 mes Glaiash o ax s b (Tr) devsjond 5 ik
o S (2l S POl Gla sy el Klede s amis wlide 4 gl S B 4 el ~La
Conle oS 558 0 e VL glaaz s 3 LS Aab e Vb gles L LS Sl eslinad Lo b
DS 5 bl 53 St Sl Gl s 2 ed s il ol sl slse e
ke 3 Lo e VAN 0L 5 Lo 1) 3,5 oo Ul Sl 50 sk 5 das o 5,
OLi a8 Olallks m 0488 O S S Vel OLKes 5 S Sl Yeeo
3 e &I 5 s e o 55 sl ol S Sl i VY S YL sles Sl bl gle e oS Wlesls
WHer 5 g SUL) S o 05 Olsy @ pud W a sLS Sl e VTV gl
(VY L5058 5 k) Al o 530 leg slos 53, YL b 55 5k Syl amys (Ye0b
OLSas 5 Laadp) L8 o Cpm 00 S o (2l S e ahisn 10l S slasles
b S sl s o K, (VY OLKen 5 0bsge YD OLKes 5|z p Ve
(Yorb Ohes 5 Cnd SOl (Y008 LIS 5 Gl SUL) L1 S e O S0 4

Ol o e OF 3168 355 po oslizul ol = BU Ol gieas gilises sl 51 ol S glajles o
oo Sl fls glasss bl S JERR I Bls s 5 O3 el ol b &
LS «s Kb o cmw Lo, ol AL . JALS 'Cla slaesy s cr 0 Oyl el
5 0Ly psba o DOL pled 3 Dlas 5 asd JEe o JBb 4 S B O sen
At e pRa B0 S ssdons g 0S| i iend K3 S Sl 5 3585 Dope SIS
ol sln s o b 5 (s ol sa (LS lasi ) s anlS (55w ]
o 3 o pidad slge g g Aies b bagdss ) il ol QLS s
A o op SASIss IShe Oy 5 Lo Gl Jaeen § 5L il

Ny


http://daneshresan.com/

S gxiwa | allie Ylgie 9 dulas asal e DaneshResan.com wusln 4 allie (gl WORD L2l 4as e
m%aﬁquml)aw)uuwogy*.?jlﬂ

O Kod g soxid Lol

Llodd plrl S 5 (S5d pol 2 Els 25 b sles B esls SSUS sl rasy
Gl Sns 2 Bl pfs) s S (Y000) LS 5 Kl Lhtis S 5515 55 Solise mlS s
OF5o b o Dl Sl ey oS Wl DL 5 Lsls I3 e spse 1) et B8 o sbs
Sless AT o) Sl 5 Ol il o SR gl slakped slal DU 5 JialS ST il gl
ol @l S p b edd sl slacsr SO b Sy albals Bl )
w s Coglds 5 et Cuslie 53 (Solo pme S o 855 L sl a5 ol DL a3
b S s slas () LT 5 JUle 15 5 o dald (sl a4 o 0 Jlod o g
oty gl sl D3 s 350 b S S sl €55 e S 5 (S sla S
Sl Oley oo 5 bos L3l sl geslie Sy S Ll Ol SO ladye3l 51 kel
Aol o A el [l (Slad gad et Cuoslie 5 AtV e Los il L 5 AL oo
CLS 5 Shs ol Gk 3l e pessol Sy als gl S slasles ol Gas
ey A oo ol 5 L Ve b S ANl ladyT s sl e OF il
5 by Pl el g Dl ol B Bl s S (e o SO ol el
S5 ok rlaly ks Saanl GLls 0,8 8 e e SO ol el S
200 b5 Ol ST 25, L Olal (3 o Sled bl Bda b eu3lel i Olpen

el s ol SO 5 ks g S sl e

g g dlge
o oS s s sl Ko S sl asy opl 03 il S B, sl
gl LAl ag (Fagus orientalis Lipsky) i, cots £oas Jsl 2 ¥ 51 5 e
sor Sl (deM x  olad x L;_,k) J..Ag;.\./a YoxYoxYe slal b slad god ol ags Ol s
SShs on Sl (oo X (sled X JB) el YoxToxiEe 5 by ol
Ve e ol S sl s VYEY les s 5 051 55 s sles 5l L8 Al eslid SO
S50 03 300 Gk sed e 358 drsles les S i i 035 U LS el 15 csla
Sothew 0353 53 5 alds o Sdeay 5l S Bla s Y0 5 YF Yo lales s Ol SOl

3T glen 53 535 0 Sdets ok gei Gl Sl L Ll Sles oo IS e S 53V 55

Y


http://daneshresan.com/

ITAY (1) 0jlond (V1) s S 5 g (559U 5 pgle (sla singsy dloeo

dJulA&BL&)y)JUw;‘)‘)E (M)J-\oivw.\u@jbjué‘);&b %)JYY‘ J)J}LSLAJ)
5o sl Ol e S 035 U as $ 518 cele YE Cdeas 5 ol S sl am s Ve YRY gles

A3 S s ) dlaly il el Sl slad ged O35 e Olae 035 5 dcslons
M= Wy -Wp) /Wy x \ee M)

) o e i 055 Wh do)s) sl )8 8 sles 513U 035 23l Ol e M 0T s S
(0 ) Slas 3 Sy ged S 035 Wo 5 (05) Sles

ST os o 5l AU Saisly 5 OF Gl lahlbl 1 S gl Shy S5l
2SS Y ol 51 e gl s S el D g0 bl ASTM 5 ikl 3l
ol sl 5 055 e sladles 53 5 B3 S ssabse e O 51 5 bk yod A 43 S
Oley ode b s Coamr ShESIs Y daly 5 ol Gl e Y el elad » b s (g Sl
38 e (55 5ab 58

AtZ(Wt—Wo)/WOX\" (Y)

tosabse Olas s @30 055 Wh (4o y3) T gsab s Olas s OF Gl Jliie A 0l 55 &
(o3 Soseb s 5l Sy 50 St 055 Wo 5 (25)
o Vol y b lon 5 ol Job Sler ln b gosabse Oloy s (SaiSly e
LA
Sit=(Li-Lo)/Lgx Vee )
Sri=R{-Rg) /Ry x Ve
Sti=(Ti=To) / Tox Ve

th g(M)J)t ngjsda}.c Qlﬂ) BE (wﬂLMj ;59“"“:‘ cgjja) L55.,\»..‘.5”‘ U )\.,LE.A 3S(Lt, Rt, Tt) cQT BE aS
‘Loj(J?.AL;.:A)tQLA)'Jb ngjd.la_,.é— (:K.L.A)J 43_9,4»4' J}'l’ﬁu&l’*:’ gv.\.ul.a.n )l:.r‘ %ﬁA{thRt
o deo) O 53 6o3ab g8 3l i @503 b 5 olad ( owlos sl Ry 5 To

¢



O Kod g soxid Lol

el Cwes 0§ dlaly b e S0iSTy ol o
Sv = S +Sr+Sy )

c(u\.pjé) uj)b VL S AJJA.; L;J:.LSU ISL c(.,\.p).ﬁ) e L;J.:J.S\j )\.,LEA :SV ‘QT BE aS
(Ao5) polon S 53 wsas SAS|y St o5 (Mo ys) oled Sz 5o $sas SAS1H Sg
trils 0 alasl, L (ASE) _Suisisus 50 aaly L (WRE) OF il Sl i

..\J,b";)f
WRE = (Ac - A)) / Ac x \+» (©)

5 (Ao)3) ol Ll €sed of il A (dos) ol il SKls3b i WRE O s oS
(A2 32) 025 Jlass €305 O il A

ASE = (S5¢ - Sp)/Sex Voo v
SESy Se 5 et [l €ges SAEST Sy (des ) ShiSTy Sujlsil lais AASE O s oS
(des35) ol Jled 4 g0

syl D OVEF-A8 wlonl b plas glaaiian ies Oge3l 1 SWKe oles (g S0l
llas (Bl 030) @b 40 Cunslio O ge3l 5 DarteC Sle 0 so3l olKaws 3l eslized L 3 ASTM
Pl &S b Sl 355l g 4 ol Sl eslinad b s ASTM 51kl D YO-v g sl
A an S ks SO bjles 51K e ol il S el Ol )

o Sl s S sl S 2 b S Geus sbed il et Sl isobl ko a0
Sleoalsir Osasl 3l ek (5 Se30l sla el Sibs amlie gl 5 alaze Bolas SulS £ b
A2 eslizal Sl

=6
O35 313 sdel Cesay laesls (LT Lo 5 a5 5 s e Do 3 (BU O3y i
53 ekd Jlesl glos lasles 51 G o SShe sues S 5 amlie 5 gle S 855 sles Sl 50

1- Water Repellent Effect
2- Anti-Swelling Effect (ASE)

VYo



ITAY (1) 0jlond (V1) s S 5 g (559U 5 pgle (sla singsy dloeo

2ok glos (a1l a8 Wlesls 0L s cpl il 03,50\ Jsd 5 aodt s sl b

I8 a ls e 3 AL g gk pa 055

G sk S 5 B o wb S by sles 53 ek (S eIl sl 2l bty 4 aedE ) Jad

.&ﬁ‘: J’B‘”
TSl gaes S Sl 05051
. ALk
d c b a ool
a5 Y a5 YY "
- S8 Sl am s Yo Yoy VTV Sless 31 250 055 2
;ljfL;jL.ﬂ AI;J:JL‘
s Y FRARRIRTS ARSI Vo e
- - VAT Wit J 5o
>|)§J:5L,4 ;1;&:.3[“4 a5 YV
a3 Y a5 YY i e "
_ Vo/re*H gact Cuaglie
sl 8 sl sl 8 sl S8 sl am s Yo
a5 Y a5 YV a3 Yo "
ol ke vV @b L glis

;\)fd“_}l.w ;ljfL;jL.ﬂ :l)fdzjl.w

bl slazel s ys 44 o 3 Msine ™ 5 dsl e (@) 508 & @) 5 S 3 b eSile e S 5T

2 T T

(Mo)3) O bl
= HH

(18 sl az53) Lo

Ay osr 53 28 e, sl 5 (U 05 Sl gL 8 by, les 1Y ISS

"1



O Kod g soxid Lol

Sl ok onls OLES \ ISE s B s 055 Sl ol S e sles gles Ll
035 53 (Sl o 318 Bl s Yo sles 53 Sl (i o 3 S Ll i 8
s les oy YL Lty s SO ealie 035 Sl L @ Sl slos SR L Ll s Lasa
ax o YW les (6l Aoy VY 5ol S il am oYY gles sl dos £ spd= B 03y il
KNPSRS

Ao edd B sl Sl s Sk o oS Bl s Yo les 53 055
Vaml sz S5l o A slse St e mom s b oy VL L Ll sl e sl gl S
558 A Bl ply Ll edd Lge o S3L 055w Bl ) 005 sl SIS sl
S5 e e o1 S Sl a3 YW glas s 5 8y Sl S lae ol S sl am s YT gles
sl 03 S 1y 1y 0l Hled s Ogos 4 358 Ul e,
2 GLS Sl am s Yl 5 1Y (o) Cilse glales 3 §ls 8, b ol i mls o] ol
Sosabst Cole YE 5 Y Sl e 2 o (WRE) OF il (SW5155L 5 T lor Ol
Com 2l S s sles & Wl 0L s opl S (S b Lledal Y 5 Y (sl IS5
A RPN s S B o f Gl (Shs Sl S BB ke 2
Sl L s S e alamdle Y IS 55 a8, boles s Ao s £0 51 e b Ol Gl S6lss
Slagi Sl comamen Al GRIBH Ol Gl O Zsla TE g el Yl sab s O
Hgad & o Ol 53 (gosabse Coll YE Y 51 g 3L o O Gl Ol 2L S e
Ol 52 ik sl Glag calis glales jo Jy el Jals (ool Jlds 0 el jles
3 S5 sdalie O

YE 5 Y 5l m 2 o ol Gl Sk p L Gl S e sles S Y ISS s
A g e AL 25 Ll oS Wlesls LS i 3 pd e edis Of s b ol

A3 S el les (gl ges L3 (dsn 80 51 50 ) Of wdr SlssL

Yy



1T (¥) ,lowd (194) s SR> g ga (55908 9 pole (slapigss dloxo

o
Ovycele W yvicels
£
Yo
3,
I
e
aals Yeou Y. A 1
(15 Sl ax33) Las
P ey 2l Qe g @b S sy sl JI-Y JSe
e
OYcel. Wr: =l
o
2 6
e ]
Yy
.
_-]_ 3
3
"'\ Y
3
Yo

Yoo : Y. - Y.

(51,8 Sl ax3) Les

P ey Sl Gl SK,ls5h 5wl s, sl FI-F S8

sles [l Loas wsls Ol @Lﬁ ol 0l osls QLIS uT 05 Sosab e Cell YE Y 5l

A



O Kod g soxid Lol

SRIA T (SRSl J o8 g am S G SR B Csr e (S4ESTs ol
laaisad 3 olul S35 (Saisly S5k Jasg ol ol S o) s (els 52 2al
A aS sl ams Yo @ Yoo Sl L gles (Rl L aSgmin s S AL edd las
ey Aoy N Sl G a3 Yo s 5l e 5 B sbay  SuiSTsas
olis Sl gdmes S 5 bl 5JUT El o 1 ed Caglis 5 il J e
b sine Sl A Gy et Coaslin 5 itV Jsde s sl 5oss sleg 45 Lsls
e ol S Bl as T U s sl Sl mls elely (0 Jsds) 3,108
s Yl gles a0 e B s eVl o s 1y (guls e
ol dals & ged o Sl (Lopn YY 250) (g)ls gme Hsbar eVl Jsde ol S Sl
A J.i.;) sy olas

wrsp TP Sl Gl e los (I Bio 8 sl Ol 5 e Caeslie e
Ceslie Sl by pl Sgia S SL Car e Caslie D3 ol S S
Gl oIS sl amys Yoo Gl s o Lled Js sld Aoy TV ssds s ies

.(\/ K.w“) sl :"““"}; s C,wju,a):,f.?fdj‘bw

Oy el B yi =Ll

A
| ’—x_l
sl Yoo ¥ ARt

(1,8 Sl 4z ) Lea

(Ao 3) et L}SJ.:.:SU

Sl o e Sl 5 b8 by, skl St ISS

14



1T (¥) ,lowd (194) s SR> g ga (55908 9 pole (slapigss dloxo

(MPa) szl J g

(doys) Saisly Sujlssl

L0

Oy el R

v Y

(LS Sl ez 2) Lea

P ey SaiSly Su,isk p 2k S e, sls -0 IS

Vouns

Buas

a

dall

a
a
I b
You . Y

(:lJSL,;]L.« az33) las

A g etV Jgde Bl 2 B ) sles SIS

K



O Kod g soxid Lol

Yoo
a
a
b
Yo
4
=
3 c
't Vs
=
-
=
8.
Jals ALK Y. ARY

(a'l)gu:]l_. asy3) las

P e casls gl S by led SISV JSS

Dles &S 5l OLES 4,8 (9,0 4 el Al s Colie (slaesls ol o M2 4 Cwglae
ol @S A e A IS8 00 dader) 3ol Caslie ol s sols e Sl g 5L S s,
sles L;..i\)é\LASJ‘}ab oL P Qi‘ @l;} By o e.,\.iJASA.ijQLo.A e Ol & 0 Cusglin
3 YU p VP Yo lales 53,0 4 Canglio 33 8 o anlS B oz w0 4 Suaslis Sl las

MA}‘}AbM)LﬁJM}NMWM)JiY}Yq g\AJJ\JJwLALSL:v?}'J}.mb\)fL;ULN

a
b
Ax €
d
| l
Jdals Yoo A} T

(21,8 Bl a2} Lo

(i re 2 Ja5shS) 4 4y uaylie

P P a a Caslis p 2l S GEg, sl SIA IS

"y



ITAY (1) 0jlond (V1) s S 5 g (559U 5 pgle (sla singsy dloeo

5 35 A g Sy

Cr O35 A Sopons 3 il les glos G151 ol S 0808 slales 5s Ll
53 OF 51 b ol ad slm s 2 5 s o Sl o5 s sy cnl a3l o LIS
bl 53 5 ¢l AlS o) ek sl Bl o sbadised 5o S M 5o il e Jles b
@ Olg oo Iy odsdy ol 5a s s s 03 Rl e slidy ol LS Sl am s Y 5 YT
u«uf-:l" 5 aslcs 55 3l s S sk slaelas Jble gg5s s J slalas sl
Sl b gas 53 VL lales 53 sl Hleg Glakiged Sy 303 ol LS 255 L 0T
Ll o 5y oS Sl me ol & ol 303 6y 05 Sl oS sl amys Yer gles s el
Yl 3 o A aTak b el 35 e bael s 4 5 8L 358 6l el s ok
Wl 035 Ao )3 VY 3 gl g 050 4 G, s O e cles

23t b oy Ssby Gl Llsie b5 GEss Dl 45 Lsls LS S K sm
ol e 1Al o Bl 2 U sl Dl OF rga ol e 1 (o3l s B s s
L ey men 235 o el Jled slac gz 53 WRE) O e (Silasl 3l s pg 5
53 (ASE) Suisly Swlssl Jl oo 5 Shisly 2als oo 020, L oL S s
o s 5l U Gl S oS 58 Oly e Ol sy ool e 038 e ek Jled
3 b ymed (V000 rdie 5 s o) Joko Glaeslgs Slle 5 pland Coale Sois o
e g PR VISP N A LR o I BICOW PR JCRVI) S t- IS B COV P IV L LE WP I CONY
S sl B e Jelse 514D Walshe s 0n s (Il o)lps dsle sl S~
5 el Yol UL 5 e St Y OKes 5 S Sas) 35 5 e (L
ol e amet 53 5 (YooY s el 5 idoe Yoo (UL 5 Lews e V44A OIS
S LIS | sdody Bl e 3 sles sles SRl 5 dnb e RalS g (Sisly 5 O
Lo Fh (Rosh em03 (Rl o S slaslagd o5 sl OLE ba s S5 S
ke (Kosb s il b Bl oo (YooY OLen 5 Ol Vo0V Lo 508 5 k)
Bl s s Al e ) e s (Y000) S 5 S5 il o SlS O Sl w4 LS
A ool ek bl gla s S IS o bl U s O Dl kS

(Yoo V L5 8 5 50ls) 358 o0 4l se I b andls a5 Wsls 0L 58w oo S slajles

'’y



das e Sa) sk Slaolas sltle o B 5 ke o)lss e oA Slos Sals ol
b O 51 zes s Y08 O 5 | s 1444 O 5 &5 S)

S S o o §ls B L b o5 Wols 0L e nl S &S 5bokes
3l ke glos SRIBIL 5 s ph e (e Cuslie 5 s 4 Sl 0hsa) o SSG
Cor bSOl glaiss Kos diles s 0o, b ol S Sl 308 e Ll ol
Gl S o 20 s (ke o)l slss o2 S (AU aedls RS e Ll
ol s &8 558 g S 5 655 Sl (049A OLes 5 Laws ) OF o3l
5 le Y eo) Gl s Ob) Sl ol Ll Wed 4 4 Cwslie 5 e Cuslie JialS
YooV L 5058 5l €700 q (JusT

Sl (Sl e 4 28 Ol iy U5 o ) @S bl S5k
o o3 Sl e S I o conay 518 Sle e s YU Glos b Lo s (SiSTs
oS A e b csthe by Gl Shs 4 e gl S ST LS e 23 e
Sdeay 5 318 gl a3 TF glos 53 gl S o) Sl b Ol e il SGIG sla S

Bl s Gl 4y ad 3 Y

&

1.American Society for Testing and Materials, ASTM D 143-94. Standard Test
Methods for Small Clear Specimens of Timber.

2.American Society for Testing and Materials, ASTM D 256-04. 2004. Standard
Test Methods for Determining the 1zod Pendulum Impact Resistance of Plastics.

3.American Society for Testing and Materials, ASTM D4446-05. 2005. Standard
Test Method for Anti-Swelling Effectiveness of Water-Repellent Formulations
and Differential Swelling of Untreated Wood When Exposed to Liquid Water.

4.Bhuiyan, M.R.T., Hirai, N. and Sobue, N. 2002. Changes of crystallinity in wood
cellulose by heat treatment under dried and moist conditions. Wood Science,
46: 431-436.

5.Boonstra, M.J., Tjeerdsma, B.F. and Groeneveld, H.A.C. 1998. Thermal
modification of non-durable wood species. 1. The Plato Technology: Thermal
modification of wood. The International Research Group on Wood Preservation,
IRG Document No. IRG/WP98-40123.

6.Boonstra, M.J. and Tjeerdsma, B. 2006. Chemical analysis of heat treated
softwoods, Holz als Roh- und Werkstoff. 64: 3. 204-211.

Yy



ITAY (1) 0jlond (V1) s S 5 g (559U 5 pgle (sla singsy dloeo

7.Boonstra, M.J., Rijsdijk, J.F., Sander, C., Kegel, E., Tjeerdsma, B., Militz, H.,
Van Acker, J. and Stevens, M. 2006a. Microstructural and physical aspects of
heat treated wood. I. Softwoods, Maderas. Cienca Y Tecnologia. 8: 3. 193-208.

8.Boonstra, M.J., Rijsdijk, J.F., Sander, C., Kegel, E., Tjeerdsma, B., Militz, H., Van
Acker, J. and Stevens, M. 2006b. Microstructural and Physical Aspects of Heat
Treated Wood. Il. Hardwoods, Maderas. Cienca Y Tecnologia. 8: 3. 209-217.

9.Dirol, D. and Guyonnet, R. 1993. The improvement of wood durability by
retification process. The International Research Group on Wood Preservation,
IRG Document No. IRG/WP93-40015.

10.Garrote, G., Dominiguez, H. and Paraj6, J.C. 1999. Hydrothermal processing of
lignocellulosic materials, Holz als Roh- und Werkstoff, 57: 3. 191-202.

11.Jermannaud, A., Duchez, L. and Guyonnet, R. 2002. Wood retification in
France: An industrial process of heat treatment producing lumber with
improved resistance to decay. Enhancing the durability of lumber and
engineered wood products. Forest Products Society, US, Pp: 121-122.

12.Manalo, R.D. and Acda, M.N. 2009. Effects of hot oil treatment on physical and
mechanical properties of three species of Philippine Bamboo, J. Trop. Forest
Sci. 21: 1. 19-24.

13.Militz, H. and Tjeerdsma, B. 2001. Heat treatment of wood by the PLATO-
process. Review on heat treatments of wood. In: Rapp, A.O. (Ed.) Proceedings
of the Special Seminar, 9" Feb. Antibes, France, Forestry and Forestry
Products, France. COST Action E22, EUR 19885: 23-24.

14.Rapp, A.O. and Sailer, M. 2001. Qil heat treatment of wood in Germany-State
of the art. Review on heat treatments of wood. In: Rapp, A.O. (Ed.) Proceedings
of the Special Seminar, 9" Feb., Antibes, France, Forestry and Forestry
Products, France. COST Action E22, EUR 19885: 43-60.

15.Sailer, M., Rapp, A.O. and Leithoff, H. 2000. Improved resistance of Scots pine
and Spruce by application of an oil-heat treatment. The International Research
Group on Wood Preservation, IRG Document No. IRG/WP00-40162.

16.Sundquvist, B., Westermark, U. and Eriksson, G. 2006a. Degradation of
cellulose during hydrothermal treatment of wood (Betula pubescens Enrh.),
Cellulose Chemistry and Technology, 40: 3. 217-221.

17.Sundquvist, B., Karlsson, O. and Westermark, U. 2006b. Determination of
formic acid concentrations formed during hydrothermal treatment of Birch
wood and its relation to colour, strength and hardness, Wood Science and
Technology, 40: 7. 549-561.

18.Syrjanen, T. and Kangas, E. 2000. Heat treated timber in Finland. The International
Research Group on Wood Preservation, IRG Document No. IRG/WP00-40158.

19.Syrjénen, T. 2001. Production and classification of heat treated wood in Finland.
Review on heat treatments of wood, In: Rapp, A.O. (Ed.) Proceedings of the
Special Seminar, 9" Feb., Antibes, France, Forestry and Forestry Products,
France. COST Action E22, EUR 19885: 7-16.

k3



20.Tjeerdsma, B.F., Boonstra, M., Pizzi A., Tekely P. and Militz, H. 1998.
Characterization of thermal modified wood: molecular reasons for wood
performance improvement. CPMAS 13 CNMR characterization of thermally
modified wood. Holz Roh- und Werkstoff, 56: 149-153.

21.Tjeerdsma, B.F., Stevens, M. and Militz, H. 2000. Durability aspects of (hydro)
thermal treated wood. The International Research Group on Wood Preservation,
IRG Document No. IRG/WP00-40160.

22.Tjeerdsma, B.F. and Militz, H. 2005. Chemical changes in hydrothermal treated
wood: FTIR analysis of combined hydro thermal and dry heat-treated wood,
Holz als Roh-und Werkstoff, 63: 2. 102-111.

23.Vernois, M. 2001. Heat treatment of wood in France-State of the art. Review on
heat treatments of wood, In: Rapp, A.O. (Ed.) Proceedings of the Special
Seminar, 9" Feb., Antibes, France, Forestry and Forestry Products, France.
COST Action E22, EUR 19885: 35-42.

24.Wang, J.Y. and Cooper, P.A. 2005. Effect of oil type, temperature and time on
moisture properties of hot oil-treated wood, Holz als Roh-und Werkstoff,
63: 417-422.

25.Yildiz, S. and Gilmiskaya, E. 2007. The effect thermal modification on
crystalline structure of cellulose in soft and hardwood, Building and
Environment, 42: 4. 62-67.

VYo



i

Doegan Uneeesty of Agnositural
J. of Wood & Forest Science and Technology, Vol. 19 (3), 2012
http://jwfst.gau.ac.ir

The Effect of Oleothermal Treatment on Physical
and Mechanical Properties of Beech Wood

A.R. Tanaomi', *B. Mohebby? and S. Ghahri*
'M.Sc. Graduated, Faculty of Natural Resources, Tarbiat Modares University,
?Associate Prof., Faculty of Natural Resources, Tarbiat Modares University
Received: 2011/02/19; Accepted: 2012/10/21

Abstract

Influence of the oleothermal treatment as one of the thermal wood modification
techniques on physical and mechanical properties of beech wood was studied in the
current research work. For this purpose, beech wood samples were cut with sizes of
20x20x20 mm (rxtxI) to determine the physical properties and samples with sizes of
20x20x140 mm (rxtxl) to determine the mechanical properties. The samples were
treated in sunflower oil at temperatures of 200, 230 and 260 °C for 30 minutes. The
wood samples were soaked in water to determine the water absorption as well as the
swelling properties. Bending strength as well as the impact load resistance was
determined in the treated and untreated samples. Results revealed that the
Oleothermal treatment of the wood reduced the water absorption as well as the
swelling in beech wood, significantly. Treatment of the beech wood in sunflower oil
enhanced the water repellence effect (WRE) and the anti-swelling effects (ASE). It
was also revealed that mechanical properties (bending strength as well as the impact
load resistance) were reduced by increase of the treatment temperature.

Keywords: Oleothermal maodification, Sunflower oil, Physical and mechanical
properties, Beech wood (Fagus orientalis Lipsky)
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