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Wood Properties of Quercus acuta Thunb."

Song-Ho Chong™® - Byung-Su Park - Doo-Jin Chung® - Do-Sick Lee™ -
Sung-Taek Cho™ - Su Kyoung Chun®

ABSTRACT

This study was carried out to investigate the wood properties for efficient utilization of
warm temperate tree species of Quercus acuta Thunb. grown in Korea.

Fundamental wood properties in the anatomical, physical, mechanical and chemical
characteristics were examined.

Quercus acuta Thunb. is a radial-porous, straight grained and fine textured wood. The
heartwood is not clearly distinguished from the sapwood. In physical properties, it has a
high oven-dry specific gravity of 0.85+0.02, and high shrinkage from green to air—dried
condition of 7.05£052% in radial and 11.1320.48% in tangential direction. Mechanical
properties determined are strong with the MOR of 1,065+ 90kgf/ci, and tensile strength
parallel to grain of 1,490+258kgf/cri and shear strength of 175+13kgf/cw. Also, this wood
has high extractive contents: 11.11% for cold and 13.51% for hot water.

Keywords: Quercus acuta, wood properties, anatomical, physical, mechanical,

chemical

1. =EHS 2006, 12. 28
*2. TP Y39 Korea Forest Research Institute, Seoul 130-712, Republic of Korea

*3. Z29dstm A8 h s Forest Sciences, Kangwon National University, Kangwon-do, Chunchon
200 - 701, Republic of Korea

t. Corresponding author : Song-Ho Chong (E-mail: shchong@korea.com)

39



F=7H7-8r 5] A 2007.02. Vol. 18(1)

$evetel gAY 24 % A TEe] @ B} YL F2 29 FFo) A+H Aok
a9ER AFHA Y% FuuE U 42 RE S9 BHoz nady dE FAYCY
REY SEANADE Gyl FUYE e A Gehol AU AN I, b o
GaRe AL AROZAS ANE AR o Geh FAReI wEdole o

2o
B QA% el wEow A & AR WEol Aol FAZM 7
18 Ad + e Aoz $4& Ads7) ozl Aol ol
2ol ol=# o wuldel tste] & the] BEI} b e AFASY ool PFYLEA,
FPaYdeade FHoE AAF AsrEe RIS H4TE 24, ARY, FAFD 24,
FEAY EFH, YEAD AUAY 5 YA 978 +95%T ArHF AAA 34, 2000).
dHFAA 5T 9 BisES FAse] Qe oA RE, 42, A8, BA, ¥R,
A B AT GA AF A2l d FAY o AT ¥ ATE BFYOR B 5
ofoF @ Rolth. 2 AHoE FUY YhFFY EAelE AT dF ATE Y 1)

P dgolth WA o] ddaFe] A AFE FEFoEA AdsE AR VI EAEE AFE
B R HY 7HE - ol8 e A% FH FAHS FHoz A7E FIeH A 18 R
A 2BEAN FEpReh FAzTY g ArdArt Radfew(d F, 2002a 4 5,
2002b), oloJA F7AAIUF(R 5, 2004)°] Wi ATFHAFAE A 3LE BaHJH

B RuE dlFEY EZH’“@. A7 v WA AR 2 F/AUTE FA A i 9+
d3tott,

H7HAGEE SYuet AFES ERA B g9 AFHd AR FANM A S5
HAuEOoZ $£3 20m, A7 60cm oA AR}, FAH o2 AFENA Fi 170~500m Alo] ol
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1992).
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B ATE Y5t AgE FA 52 AW SEF 29w yRe] AT FEFEUA
AR YW F7MN G (Quercuss acuta Thunb.) 24, 4317t Qe AT Q8 62 A, A
Fstd FAIE AREEA T FA A5 Ji3E Table 1914 RE vbe} o] FuaAL 1
6~20cm, 3= 9~1lmel 2™ 3 & 28~34d9 He o &3}
<Table 1> Description of sample trees
. No. of
. . D.B.H* Height Age
Species Locality sample
(cm) (m) (year) trees
Quercuss acuta Daemun-ri, Gunwoe—-myeon, 18 10 34 6
Thunb.) Wando-gun, Jeollanam-do 16~20 9~11 928~34

* DBH : diameter at breast height

pol

S, KSF2201 EA9 Adwy 23, KSF2203 B9 +£%& Agwy,

KSF2204 419 &% A @39, KSF2206 249 4% Agw, KSF2207 % k:
Wy, KSF2208 59l @ A@wd, KSF2200 2419 A% A9, KSF210 2419 2e3
A@u, KSF2211 249 37 8 A9y, KSF212 S 45 Age) 3 529944
AN LW (FINEARL, 2002) A2 B AW 2 AE B ZAR BA g
TAY vho] oJsted Ayskah AVeY HA2N §AH Fxs WP FEE 2Abstm, )
F, $%E, 5% 59 2UN 4%, BT, AIYYSIE, AR, AWFE 59 7]

AR HAe FRaAoH, olge A ZHYRT RAFAL}
3. 4% ¢ uF
3-1. et MA

EFZHAVE-2 8
BIMAURE A&EA

¢t FZ3+= Table 29 7t}
uy ANE A7 g2 dAs gE Ao e FUIAUER
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<Table 2> Macroscopical wood feature of Quercuss acuta Thunb.
Average Transition Separation Wood color

ffo 1;2?;21 width of from early  between Grain Texture
. annual wood to  heartwood Heartwood Sapwood
ring .
ring(mm) latewood and sapwood
Indistinct  2.8+0.9 Gradual Indistinct Pale brown Pal(;vgc;iedlsh Straight Fine

(3 %, 20009 vshe] Tha FBAAL Mgol FE Holgdth a4 - WA FATFEE
FREA Yo ZANM DAR oY Wud gvsigon, Tk B, Urge 1
Holsit 47 @EFe 28:0mme Yol I HE LE bl WAL AT

_L., _m
rlr

Eoll obF $R(FF)E LA 4oy Ado] ARt gt £woz ojojd Hog Hol
= &40] vEhta giAth

F/MAWE ZF 7 249 duA Y P EAL o )

HMAGFY =384 EAAS #2333 A3+ Figure 1 € Table 3914 B nig}l g2}
<Table 3> Anatomical features of vessel elements in wood of Quercuss acuta Thunb.

Width () Length Type of Intervessel
Arr t .
angemen Radial Tangential (gom) perforation pitting

Radial-porous 103.2+18.4 81.9+12.6 346.1+86.9 Simple Alternate

S7HAUFE FUF e &3t FFolu, AU AFIUERF 2 FHYFEFIE 2
Figure 18] (a)ollA] HE AAH BFo] dapggto 2 wjd3te ”‘/\}*Zﬂc’lﬁ’d‘:}tﬂrﬂi«l RS
whAbbERol Wi 103.2+184m, FAHEEFLe B 819+126m= IAWAS HAHEE Zo 93 B
# 71#(AWA Committee, 1989)°] <3t o e Holy, =@ebo Zol:= HF
346.9+86.9m=A [AWAS] 27/ 7|&4 thx &8 Holglt} Figure 19 (b)$F Zo] H AT
o EFaA HFuE e wEAoRoew, AL GHFY HPYE Holw YUY

H7INGF 9] B F= Table 491419 o}, 2 BT 13.0£29mol 1, ¥ FAE 35+0.45m,
dolE 1.30:0.11m=E IAWASL ZF71F0) g3td BEQ Ho|UTHIAWA Committee, 1989; =}
5, 1994).
<Table 4> Anatomical features of fibers in wood of Quercuss acuta Thunb.

Wood fiber
Width (um) Wall thickness (zm) Length (mm)
13.0£2.9 35+0.11 1.3010.11

P dol Ao Fue F24L Figure 19 (@A BE AAA A Z AR A(diffuse), &

A& (diffuse-in-aggregates) 2 A Felz widsln o, FHAEYA ARl B
A}

F7HAIU -] WAtz o) EAS Figure 19 (¢) 2 Table 5914 ®¥ uls} o},
WALZ A &, dduA 233 FURES 3 549 Btz FAoE FTAH Qdon, WAtz
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<Table 5> Anatomical features of rays in wood of Quercuss acuta Thunb..

No. of rays "
per lmm+ _ Compositionss gy Height Width Remarks
H
12 / 9~17 OMOBENEous 131413  2175:501 2850589  Crystalliferous
(Heterogeneous)
* Average / min.~max. ** () ! rare occurrence

(a) Cross section (b) Radial section (c) Tangential section

<Fig. 1> Anatomical micrographs of Quercus acuta Thunb. wood.

3-2. 2215 N
HES BAF ol g3l dH A2H 4L o3

¢ H|F& Table 6914 R nie} 2o}

e

o ¢ T3 A7 o F7HAY

<Table 6> Specific gravity of Quercuss acuta Thunb. wood

Specific gravity* Bulk density
Air-dry (M.C. 11.4%) Oven-dry (kg/m’)
0.81 £ 0.02 0.85+0.02 721 11

* Based on wood weight at oven—dried condition
BAAGRE AdEE Eez s TRY W, 57 FRAZEA %, 19799 o5
0852H FAFFozt 473 DFA Fabe FTolRed, BFAH AUTHe GEH

™
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FF FFAHRO80)) MAAE Tha FAS FFolgUT
59 da 2 BFL Az 9% Yol B FH $3} VAL 282 TAE oY

ol glof ol T2% Hd F9 vt ot HyAUTY BPE AFEE, VIS HAA Y
ZE, 852 1% WS FdFF5ES 2AS AHE Table 73 2t

<Table 7> Shrinkage of Quercuss acuta Thunb. wood

From green to oven-dried condition (%) From green to air-dried condition (%)
Radial Tangential Longitudinal Radial Tangential Longitudinal
7.05+0.52 11.13+0.48 0.29+0.07 3.85+0.48 6.88+0.61 0.08+0.04
Per unit M.C.* from air- to oven-dried condition (%) Volumetric
Radial Tangential Longitudinal (%)
0.28+0.02 0.38+0.05 0.017+0.005 17.64+0.74

* M.C. | moisture content
49 $58¢ 3558 A4 %%% 1222 f SETE A WAALEE o

S WAPLRe] 7.051052%, FAEe] 11.13+048%, Afrddol 0.29+0.07%°1H, B+
e n %

o[ﬂ

FALubsko] 0.28+0.02%, A ubako) 038+005/o, ’e‘.‘%—t’“%} o] 0.017+0.0056% = A F&E 0]
Rl Soh3 Yo (BAEKERES AHE, 197) A5 P40 aTHE Folu A
2 ol§¥ Wt Forh 27AYT T & Y Aol

BANGRY wwd §53E A A3} Table 894 niE e 2t
WUie] Fa s dralgd el 0.050+ 0.012g/24hr - cr, JA @A o] 0,082+ 0.010g/24hr - cr,
gkl 0221+ 0027g/24hr - af 2N G4 Fowle FrFol Y WA EF F&Y tha)
HAH 712l Hu JE FHAGA(REIR) FFFS FIFTE AW BAUTE FFFol

g FEolet ¥ 4 JATHURKEHLRBS A, 1977).
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<Table 8> Water absorption of Quercuss acuta Thunb. wood

Radial section Tangential section Cross section
(g/24hr - cm) (g/24hr - cr) (g/24hr - cn)
0.050+ 0.012 0.082+ 0.010 0.221 +0.027

3-3. 9Ey M ;
B USRS 983 A& A3 AatE Table 99 20
A o3t FHE VAH AL FFFESE, EANURE
o &3ty 459 AV 2 AAFREE FEIF W FE 5
(RS AMEE, 1977) 83 I2ARE
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<Table 9> Mechanical properties of Quercuss acuta Thunb. wood

Static Compression parallel Tension parallel to  Impact bending Shear
bending to grain grain absorbed energy  strength(R*)
(kef/cu’) (kgf/cn) (kef/crt) (kef - m/cnf) (kgf/cnt)
1,065+90 434130 1,4901+258 4.1+05 175+13
Cleavage N aiieg istt};(rilrcaew al Hardness
resistance(Rx*) (kef/cm) (kgf/mm)
(kef/cm) R T+ Cx R+ Tx Cx
184127 06+7 65+8 89+6 0.16+0.00 0.15+0.01 0.16%0.00

* R! Radial, T: Tangential, L: Longitudinal

3-4. 38ts| =4

FE7HAIUT- 818 2RSS BEAME AF}E Table 103 Zoh E7HAIUTE WEEEE0)
11.11%, 253FF 59 13.516, AT FFE0] 2866%, 2L F7]&vo] &3 FEEo 8.04%
24 23Ot B3G5 b A ¢ vlaste] B o) F529 ko] A% 2o £F
o2 vtehdth T HEe FHE 052%2 A £ - duld BFFAZAE Gax HE Bl
% ¢ 4 g
<Table 10> Chemical composition of Quercuss acuta Thunb. wood

Extractives (%) Ash Holocellulose  Lignin  Pentosan
Cold Hot 1% Alcohol~- . o o
water water NaOH Benzene (%) (%6) (%) (%)
11.11 13.51 23.66 8.04 0.52 80.21 19.29 16.76
4. 2 &

GUSEA BT Ba) 42e 24 Aohe 08 2o

RAEATE FREA B AFTA ANE AAT FEA, WA FFLR)AT A8
AT By, L}-‘?‘%%O] i EEe BA3 AA0F 08520022 mulFA ey F
EE 3R 1,065+ kgf/cwr, AT 175+13kgf/en, TNZ4 % 1,490+258kef/crf 508 7%
Holth, 2L ALFEo] WAL 7.052052%, QAWeF 11.13+048% 24 2 #Holw, &4
FE Fdol 00820010 g/24hr - ar 24 Evh WEFEE 11.11%, 2535 80] 1351%, &2

BFEEC] 2866%, 123 F718ule] 3 FEFo| 804%E & - Wit FFF FAME F
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