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Studies of the Properties of Commercial Woods Grown in the

Southern Part of Korea.

Byung Jae Chung* - Jyung Seuk Lee* - Yoon Soo Kim*

Five species, Abies koreana Wilson (4. koreana), Castanopsis cuspidata var. Sieboldii Nakai
{C. Cuspidata), Machilus thunbergii Sieb. et Zucc.(M. thunbergii), Styrax japonica (8. japonica),
and Quercus acuta Thunberg(Q. acuta) growing in the southern part of Korea were selscted for the
investigation of wocd properties, In order to evaluate the wood properties of these five species, anatomical,
physical, mechanical, chemical and pulping characteristics were investigated. And this study also covered
wood technological problems related to the drying, gluing, debarking, flooring, and wood workability so

that these species might serve to the best advantage.

The results obtained were summarized as follows:

1. The trunk of A. koreana with many knots was straight. However, the trunks of S, japonica and C.
cuspidata were crooked.

2. A. koreana showed the longest and the widest in the fiber morphology; 2.97mm in length, 39.3x in
width. In general, fiber width of all the species investigated were greater than those of other Korean

hardwoods.

3. The specific gravity of @. acuta was 0.74:20.03, and that of Akoreana was 0.342-0,02, The ra

of specific gravity of the other species was 0,47—0.52,
i. The adsorption of water was propotioned inversely with the specific gravity, but the adsorpticn of
humidity was proportioned with the specific gravirv. In spite of their medium densizy, §. joponica
T

ichr difference in between the ra

showed the greatest adsorption, and M. thunbergii the le water adsorption of cross section was

twice greater thon that of lateral direction, and there was a s dial aud the

tangential directi

3. Shrinkage for tested five species was ranged from 5,36 to 10.24% In tangential direction, and 2.83~

6,132 in radial di @. acute recorded the greatest shrinkage rate, and A4, koreana the leasi

The greater was the specific gravity, the larger was the shrinkage rate.

3, The mechanical properties of Q. acuta were similar to those of Quercus mongolice which grow in

Kanzwon-Do. Strencth properties of €, cuspideta, M. thunbergii, A. koreana were equivalent to
4 3

those of other Koraan commercial woods with similar specific gravity, except S. japonica which showed
slightly higher strength than that of other species with similar density.

7. Higher glue joint strength for urea and phenol adhesieves was recorded in the species of M. thunbergii
and C. cuspidata, however, high-density species (§. acuta) and even low-density species(4. koreana)

did not show good joint strength.

* Dept. of Forestry, College of Agriculture, Chonnam National University, Kwangju, Korea



8. The attractive figure of M. thunbergii in texture seemed to be appreciated for decoration. And the
grain and texture of other species were proper for furniture and building materials.
9. All of the species except Q. acuta were considered good for wood workability.

10. The denser the specific gravity was, the longer the drying rime took. However, severe drying

defects were formed in M. thunbergii whose density was medium.

11. All the species were considered suitable for the flooring wood expect A. koreana whose density was
light.

12. Pentosan component in all the species was great, and the amount of extractives in @. acuta was

waorth neticin
12, Yield in kraft pulp was above the level of economic pulp vield, 45%; in all species.
14. Debarking was easy in the species of A. kereana and

thunbergii, and debarking after being
boiled in water was the most efficient in all species,
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A: Disk for anatomical properties.
B: Log for mechanical and physical properties,

Fig. 1. Sampling method of log and disk for wood properties.
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Table 3-1 Sample Woods
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No. I Common name Family name—_ Scientific name
1 (T{us:ignaj.xu)% Pinaceae Abies koreana Wilson
c | Bl T | e e
3 Ceosilisbimpamy | Fegaceas Gesorac! Napar rteta war
4 E‘%u{{}kaiinﬁnu% Fagaceae Quercus acuta Thunb.
5 ?Tec]ikn;;u)% Helesiaceae ggglg'aﬁtjézﬁggl.iw

Table 3-2 Distribution of sample woods

distribution ’*
Spel. - - ; Characteristies
vertical horizontal :
A Above %}: gﬁiji Evergreen conifer tree, straight, shade-bearer, hight 18~20m
100m i\ : R
t. . .
l\%t. (}é};ﬁl DBH 60~70cm, flowers blossom in Mav, seeds mature in Ocr.
Below Evergreen hardwood tree, straight, medium shade-bearer,
M3 700m hight 18~20m DBH 100~200cm, flowers blossom in May,
Seeds mature in next Jun.
Below Jeju islamdk Evergreen hard wood tree, straight, shade-bearer, height
£ 700m éi?enoﬁxagr?):;b’uk 18~20m, DBH 60~70cm, flowers blossom in Jun., seeds
Cost districts mature in next Oct.
Below f Evergreen hardwood tree straight, medium shade-bearer,
Q5 700m height 18~20m, DBH 60~70cm, flowers blossom in Mayv,
/ seeds mature in next Cct.
Below South of i Evergreen hardwond Sub-tree, ramiform, medium shade-
< . Hwanghe | . - - om e ccmm
5 , o ~ ~ rers blosse
) 1600m Kangweon ‘ bearer, height 10~15m, DBH 15~25¢cm flowe lossom in
Province May, Seeds mature in Oct.
Species 4. C. CuSpidata a2k

i
2. A. koreana. F AR~
3. M. thunbergii. Fuhup

2. BAREE

£ 42 Fonske b o] FEFE AT PR

5. (). acuta

6. S. japonica
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Table 4. Quahi of sample log.
DeteCts 2 {em) Tapering
B : grade
Spe.| Kaots C ook Ecc.? |Bott | in 2m
_..____,__ ~tom | End IDOg/
No. | e ‘ e | o | ] (%)
] {mm)i
A 20 191 —f 155; 22-20 18-19] 111
o 4' 178 47.2)  239] 2119, 25-17)  16.0
M| 10 66 249 209 40-23 2821 119
Sz 4z 4200 149)23-14 2213 42.0
Q! 4 154 35.9 182 30-22 23-16  39.9

1. Average diameter {rnm}
2. ¥ccentricity (%3}
3. Diameter of sample log
3. BEiRn 4E
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Table 5. Fiber morphology unit : mm
Spe. | Flber exwth Fiber width ‘} Runkel ratio
o ozor | 3 | o3
A TT0R~480 | T~ 700 | 0.18~0.63
R R 251 0.25
0.58~1.56 14 ~ 28 0.17~0.51
VRN R 5. 29.5 _0.51
Y 0. 58~1.66 17 ~ 49 0. 14~0.62
o 1.49 18.4 0.3¢
- 0.45~2.30 11 ~ 29 0.21~0.65
0 | 19 23.2 0.3
! 0.46~1.76 14 ~ 42 0.24~0.67
Note mean
i, o~ max
el &3t
EA 158 (Runkel ratio)& 0.25~0.519] @i B
o FAREHEE 0.25% /P‘* Zrz b 0.
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Table Specific gravity (sp. gr.)
Spe. i Green MC (%) ‘ Green Sp. gr. Air Sp. gr. ‘ Oven dry Sp. gr. Bulk denst.(kg/m®)
A - a7 | 00760001 0.4040. 01 i 0.3440.02 | 340.£ 20
C 5 1.06-20.01 0.520. 01 0.47--0.03 | 470220
M c 2.2 1.06-20.01 0.54--0. 01 0.49::0.03 | 490-+30
g ) ! 0.98--0.01 0.58-0. 02 0.51:40.02 510420
0 2| L15%0.01 0.8220.01 | 0.74+0.03 | 740430
dunsity
da, Kfe T e fEE. FEE 2 BEEol B OEmE 29 ov vy B 2he 154
chbo] fliffle] Hodhed B A MokEE %E}ﬁ Femsk gl ok,
b, =R~ E eaﬁéﬁ't’ Wk B2 BB 2o Ch RRE
7y AL g nygos. TS 3EHES BENE Zil MEBES FE 8-12 FEmi= vlsb o] —ffo
WARE & - ?&Fﬁ?miﬁ{ ofr A 4fe ok B OHEMING elzid sgiesbs AL Jeldd,
Table 7. rption of water
Spe. ! Sp. gr. i R! iL T2 Ce
A 0.334-0. 02 0. 081-0. 009 0.084+0.002 | 0.334-20. 033
C 0.4740.02 0. 0850 009 0. 0870. 006 ' 0.206==0. 016
M , 0. 480, 01 0. 0490 004 0.052£0. 001 0.072=0.016
S | 0.5270. 04 0.1100. 016 0. 1530, 005 | 0. 366-£0. 007
Q | 0.792:0. 04 0.072:0. 001 0.057:£0.001 | 0.116:-0.008
Mean-+S.D. 1. Radial face 2. Tangential face 3. Cross section
Table 8-1. Adsorption of humidity in whole direction
s Adsorption
Spe. IMC * Sp. gr.
| RH 75% | RH 90%
T i 7
A | 6.37--0. 14 0.340.01 0.007340.0004 | 0.009280.0006
C | 5.8140.11 0. 50:0. 02 0.012540. 004 L 0.01449-0. 0009
M ‘ 5.330. 06 0.502-0. 01 0.0113:0. 0006 I 0.01373-0. 0006
S 1 5.8140. 14 0.534-0.01 0.011740.0005 | 0.01490-+0. 0006
Q ; 5.68-:0.17 0.7470.01 0.0149:£0.0003 | 0.01985:£0. 0009
Mean =S, 1. Initial moisture content
Table 8-2, Partial adsorption of humidity
o RH 75% RH 90%
Spe. IMC(%) i Sp. gr. : - .
| R T2 c Rt T | C
3 i
|
a1 | N 0.0212 0.0236 0.0574 0. 0269 0. 0252 0.0678
A 6.850.11 1 0.3620.01 | oTn550 | 40,0065 | 0.0026 | --0.0026 | -=0.0019 | -+0.0028
o 1a " [ 0.0350 0.0365 0.0780 .  0.0449 0. 0456 0.0927
6.20%:0.13  0.490-02 1 o006 | -£0.0013 | H0.0014 | —=0.0014 | -£0.0023 | -0.0017
o | & L B0 0. 0457 0. 0453 0.0781 | 0.0515 0. 0547 (. 0939
M | 5.9150.16 1 050003 | 5159 | 0.0021 | £0.0044 | -£0.0016 | -£G.0016 | -:0.0039
. o 0.0443 0. 0449 0.0044 | 0.0536 0. 0525 0.1132
S | 6.413:0.28  0.52£0.02 1 Y5 g0 | 4-0.0011 | -£0.0009 | ==0.0027 | +0.0012 | -£0.0026
- j - 0. 0598 0.0727 0.1587 0.0791 0.0882 | 0.1904
Q | 4.4720.22 1 0.74720.03 | 070018 | 4-0.0018 | -+0.0026 | +0.0010 | =£0.0028 | +0.0046

Mean+S8.D.
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‘ inkage air dried

Sp€. : DR "_ . o y . %

i R E i l L |
A ’ 1,330, 42 i 3.9140.5 0.09-50.03 | . 5.36-50.34
c 3 4.24rt0.67 | 0.10::0.08 L 7.9240.65
Mo 4.690.59 ‘ 0,372-0.02 j 0.72
S 4.5450.86 | 0.5720.08 L 8.631.17
Q | 11034 | 5.0940.26 | 0.200.08 | 6.13.20.31 | 10.242.0.51

Table 9-2.

Spe.
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Table 190. Compressive strength

g/em*d] P4 glvlk. HESURMES REIEREY 5.1
~42. 91584 0% B2 BRE FRsiyct. A%
o] Faltifel fished HiER #ETIE : HIIELE 16.0
~26.1: 124 BES F2 s Fovt. 2¥ FR
e EHBEY 1.0~2.2(584 s & A& 39
YFolz, 73 %& A& TATFEE. o2 #§
SlEREE &KE 6~13% slelA BKEE Fid
v oL oA B8R 38 Aoz dHAx
ek

JEFEOPE RS BEIES 1/3~2/34 Bida
@mEshd e, AHES A5 REEL WEIEREY o
40(%E), 0.33(E#) = Jebuio.

Comp.? Strength (kg/cm?)
Spe. Dt MC (%) Sp. gr. W? 7
End.* Side 5 l Part.6
Air-dry 16.40.5 0.36--0..01 3.5 3336 — | -
A Green 107.0 0.314-0.04 | 3.4 166+3 | 14.140.6 | 39 +1.6
Airdry | 15.6040.2 | 0.48+0.02 3.0 398-+4 - —
¢ Green 116.0 0.44+0.02 | 2.6 24844 39.10.3 | 98.55.1
I Air-dry 15.7420.9 | 0.5240.02 | 3.8 40449 - -
M [ Green 98.0 0.4970.03 2.2 190+6 35.5-=0.8 | 85.443.5
} Air-dry 14.740.01 | 0.55+0.01 2.2 46145 — —
S | Green 91.0 0.5140.01 | 2.1 2305 53.840.8 | 108.243.6
Air-dry 14.8-20.01 | 0.72-£0.01 | 1.5 745+9 - % —
Q Green 58.0 | 0.6720.03 | 1.1 353+14 | 132 343.3 | 174.242.8

Mean+S8.D. 1. Dryied condition
2. Width of annual ring (mm}
3. Compressive

A Tand fEisd #8 BRY wEd 20
B3 £% KE fiFEv 12~15% 24 HEL #R
E EREE € 5 U SRHY REREET S
o HiEHETREES] 1.6~2. 145fEE eldlcl.

EfRE ] Y Py Wilson% *9& HEEH
162888 WEHS EHY A9 HEX4T3, EXKE 12%
B KB o858e}4l o5, Shirasawa ¥ HREH
108989 HEMEM-S Sk 16%14 HEXT000) gl vbn
Hdsach,

FERAEYE EHE RERS HEx(493432), R
MR (S KE 15.4% 10 DHEHS HE @GR
A Az WilsonZse] HEEST Flstg=t.

(2) BIEBE

ek BIEREY # 113 o] 1180+£170~627-+175k

4. Endwise compression

5. Side compression
6. Partial compression.

(3) BIMSEEE

qebr IR o129 o] EEES AEEC
ki ¥)Eq @rely, AEGTd BT £
grimel A AP TR Bl O B
okoh. FEHY AGBEL &MY 2R K Lo~
1.9f59 .00 FEEHE AMe A HEERS M2
AL FAYFola 7 2 BEe SrbaiugFeld
o},

(4) BB

# 135 o] AHYUBMEY HAFRE: FEUEE
8 61~70% Eshn, EH & AH BEks
1.20~1.9524] Bending®] BBLHy EEMLEE GoNE B
tno) ek SEEIEILA = r4estE 2 Blke) ¢

AAE 5o

A
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Table 11. Tensile Strength
Q ! ~ -
Spe. ! Dt % MC(%) Sp. gr | W2 }\ Tpa.? ]E Tpe.t
| Airdy | 12.650.6 | a3 678+ 43 —~
A Green ] 027 0.34+0.03 3.1 627+ 75 14,6522
L Alrdry 13.240.5 | 2.2 | 963+ 32 —
c " Green 83.8 i 0. 4440. 03 2.5 | 680111 T4.742.5
Aledry | 12.640.2 L L5 994--226 -
M Green i 73 0.480.02 | 2.0 451+ 74 87.8-26. 4
] ‘ Alr-dry 12. 5:'5:_0. 2 1.8 1.5214-269 —
> | Green 51.9 0. 50:0. 03 2.1 831--175 76.1-3.7
\ir-dry 121401 | L 2.000-198 | —
Q Green 53.7 0.72-40. 0% 1.1 1. 180170 115,18, 0
T Y ~3.0s 1. bried condition T
“Width of annual ring me
sion pralled to the g kglom?®)
Tension perpendicular to ¢ kg/om?
Table 12. Shear Strength
E F | Shear str.® (kg/cm?)
Spe. | D MC(%) Sp. gr. | We - -
| R | T
| H
Y Alr-dried 12.740.5 0.35:20. 01 i 2.5 764 4 785 4
A | Green — |33 40+ 10+ 8
""""""" i H i
Air-dried 14.4+0.2 0.5020.01 2.5 974 5 105+ 5
¢ | Green - 2.2 75+ 2 794 1
i
| Air-dried 12.640.2 0.51%0.01 ' 3.0 99+ 6 115+ 4
M | Green — 2.9 754 7 79411
Ajr-dried 12.840.7 0.562=0. 02 1.7 | 136+ 8 124+ 3
S Green — 2. 85+ 8 804 6
L Air-dried 13.4:50.4 0.780.02 1.3 167:£10 163+ 8
¢ { Green — 1.5 138+13 100--14
Memjﬂ{S.E)‘ 1. Dried condition
5. Width of annual ring (mm}
Shearing strength
Qs vhE R WS Abe] HEel & EEipcy AR B 12041 soll led A st
Qa3 AHEEE A4 Ak 2E T fE ¥
REEEE FIRH Jabonzt A S zhsie. e Z&Oﬂ o] FUiEE BRI
(5 fﬁﬁ%ﬂ&l& Energy Energyvsl He@stad 74+ FE b 2o 22, &
% dheh kol GUIEHC] U EHE whRe 5T BEEE AN E AEE BT 8
W el 1 =] % d’r‘”ﬁ v el AR #mst EHEe o T HEBEES A

VR 0 SrbAbse moh HEe] Ahe *ﬂ%""—%?—%
BolAE Rek 2 MREEE Vel e :
Bel mEEe Wk E Hone) webA Hnss) el

RB AikEeE BT dad. e KR

RO oﬂ

ket BARE &
t?@"ﬂ o] ffavla S
) 2b5e 2.56f% =4

kel e

wARHY BB K
ﬂ%ﬂ A

JUES AR
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Table 13. Bending strength (kg/cm?)
Spe. Sp. gr. D' | MC (%) W Pros (kg/em®) | B.SS
: - A? 13.1£0.5 3.5 | - 62627
A 0-3520.08 G ~ 3.3 | seTEle 524:£30
A 12.64-0.4 3.0 - 821424
c 0-45:0.03 G - 2.5 52010 76121
A 12.94-0.4 3.9 — 684427
M 0 48-£0.03 G —~ 2.0 409419 66941
A 13.2:4-0.3 2.1 - 1002428
s 0-52:£0.03 G - 2.9 58327 89779
A 12.6-40.2 1.6 — | 1444749
Q 0-76-0- 02 G - 1.1 913432 | 1.333+99
Mean-+S.D. 1. Dried condition 4. Width of annual ring (mm}

2. Air-dried specimen
3. Grecn specimen

Table 14. Impect bending absorbed energy

Spe. | W’ Sp. gr. ﬁfgérggg) IB%(kg/cm?)
A | 3.610.3540.01 | 12.440.7 | 0.27--0.04
¢ | 2.0 0.47-0.01 | 12.640.3 | 0.57--0.06
M | 2.6 0.490,02 | 13.040.5 | 0.647-0.07
S | 2.3]0.54+0.02 | 12.840.1 1.040.11
Q | 1.1]0.77%0.01 | 13.7:£0.1 | 0.9340.03

Mean+S.1. 1. Width of annual ring (mm)
2. Impact bending absorbed energy (kg/cm?)

(6) BEE
F 1550 ol &M WEv REWE HEFHE AR

&

Proportional limit (kg/em?)
Bending strength (kg/cm?®}
el FAYF e HEM 0.20F shA L Mahang
S oameld TAMEE AR 2mel WIEME heh

o,
@ =8 m
£ 169 2] A4 TRAIEHS EHES ST

W edt HHS Ly, BEEY A9 14.3~68.9kg
/emd] HEEEe] glom FAvREL 14.3kg/em = fisbe]
3, a8 68.9kg/eme ko] el

TS sl Eie REE IS 35~72%¢l
s er FATE 5 Okg/emz frdel s, HHA]
sl 49. 9kg/ema A gkel v,

—e e FEEH FSEME LE] 2 BE

B N o 3 & < oo T E 5 v
BN H}Tq_ ﬁ‘r”: -E—ﬁ 1"}” &ﬁﬁ ?&] %%ﬁﬁﬁ"] 0‘1 %ﬁ‘:‘% a.}ﬂ \—:I-E}*‘,(}(il’%, 43@71['?'» 1%_%’_7"[ng;£‘ f,
o P - [s] b1 el oy 523
7\].' 'LAA {I.[U’-E- ]ﬁ%@?ﬁf {?@T[‘m—'] ﬂ"‘)gfg'] i‘dﬁxjjié‘]'g‘ 17/1.3;‘5} 0_}7& =z f ﬂ_' LHE’FM—* 3, ﬁ%ﬁ
o PRME o 2L ok e 9, 2
e ““?i“fﬂfx’uﬁf T AELME Ly peme A2 A9
]‘\4} o, =3k &%&?Eﬁ% WE= .H:EOI 'ﬂ’ﬁoﬂ u}‘ﬂ‘/d 24 ]/‘}_?_94 'E‘ﬂfﬁif}t% ﬁ%&ﬁo ‘\/fangroveﬂn
D owoed Y ) =3 ¥ 1 31
B|hise HHE 2w ST e K EWEE 0w, TR g A 44 EUME
she] HiKs) ¢ BEHEE Eashydh -
e A o 8 —: T - 'E' y,o%%-)ir,}.,
D] iAol Betel HRET B b ARE
Table 15. Hardness Table 16. Nail withdrawal resistance (kg/cm?)
’ 1 TR WP e -
| i Hardness (kg/cm?) MC | ! Nail “xzﬁirfi;ﬁ) resistance
Spe. | D' | Sp. gr. } Spe- i‘ Sp. gr. | e T
‘ i R T | ¢ 2| R, T | ¢
A ,ngggm 2000.011.22:0.3[1.420.5  £.040.7 A 124‘0 310, 01] 14.3:£0.8] 12.520.5 5009
C | on U 4510, 012 440.52.6--0. 6: 7.3:+0.8 C i 84]0 5040.01 35-7i1.7] 33-933-4§ 19.4-+2.1
i ¢ P ye e
M4 0.480.012.340.52.6:0.9 6.9:£1.2 M| 890.5040.01) 20.040.5 19.11.1) 18,710
S ” 0 49--0. 012 3+0. 4‘2 4+0.3 7.0=1.3 S | 70]0.53:£0.02) 54.942.6, 43~3j:’2'0i 27.242.7
[¢] } 14 C 6610, 015 6+1. 1|6 .00, 811} 12.0+1.5 Q ; 5010. 72i0.02; 68.9;*:2-9; 59.2:45. 1% 49.9+2.9

Mean-+S.D. 1. Dried Condition

Mean-£5.10
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TAVTAL AR FREH BIZEE s F17 e
o ko) zhe] WEEY A% 10.1~32. 0Okg/cm? i
A TG 100 1kg/em® 2 o] 1 o bFol 32,
Okg/em?® Erkel glonl, BT S BIBIEE = 10.3~
47.6kg/em?s @AY Stz FAWFIE 10.8kg/em
2 g s, B WRol 47.6ke/emie fikgvh

BRAMHE dbs) BpuTe FZEEST mY o
Ayl 3A Velew, JR BIZEES) e £
8 BREEHLARL 72~01elgi e,

Table 17. Cleavage (kg/cm?)

Spe. Wh 1l Sp.gr MC(%)
| . :

cleavage(kg/cm?) »

| ‘ 11.94:0.5 10.1:40.9] 10.3£0.6

AL 2A0AE0OL 7y g 1 7414 80201
= 12.0-0.5 18.9%3.7 33.3+1.8
C 250462000 s Lo o ol oy seng

i L12.0240.2) 32.0-51.1) 41.527.2
M 2.6 0.5120-01 g g 193 4418 29945

o
f

i

!

{ ©112.30.5 30.6:4.6| 35.6:22.8
B3-S0 y10 | 28,105 20,2224

| 11.9:40.1) 28.2:22.2) 47.6£1.7
35.0 24.5:42.0; 39.8:41.5

wWidth of annual ring (mm)

i‘é E 1 BOGREMEE 28T
S0 SobAl el o, FREREIIRCD  Behel QA

Tl b el oh R EREL O] gief 4
b = ol
A G-tk 9 FEY ,fﬁux‘
BEAG S RE kol A H0kE 8
D oh. LAREEERA] WA kiR :f}z‘zie
o B R BSEREES] 4D 80%
vpEbglom, fuhBRE RIS VR

T o TETEEES 33%0 M
7. RE ¥ RoigEt
A 5%54 tzrﬁxi":M oY 402 FEREA vl 7

B Erksle FHEE e

3t
5 FiEE F’t%*‘% FAZEHE, FIGF Y o

Table 18, Glue-joint strength

t Glue-joint strengrth
Spe. W' | MC(%) | Sp. gr. |-— (kg/mg}i -
i'Urea resm] rez‘:g
A | 2.5] 7.940.4 |0.36:20.02/47.5- 5.258.2+ 7.6
C | 2.3] 83503 [0.4920. 024894 4.783.4-= 7.4
M | 1.8} 7.3+0.4 [0.5140. 03l50. 24 8. 0ls1. 9+ 6.9
S | 1.4] 85405 0.54:-0.0260. 1= 7. 477.5:-18.0
Q | 1.7/ 6.80.3 |0.76:-0. 03}65. 8--19. 7/53. 54-14. 6

Mean-+5.1. 1, Width of annual ring {mm)
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Fix, 3. Scheme of debarker

1. Handle 2. Log

3, Knife 4. Cutting adjusting app.
. Knife adjusting app

. Pressure Spring F 212 A koreana

5
6

ks M. thunbesaii FA R C. Cuspidata
Fig. £-1 Grain and texture of sample woods (A,C,M)
Note: F—Radial face Q—Tangential face

< P

B 5L c.i ;J, R

s ’é‘&’
ORels B BEekdd e

—#re® 105°Ce WERRY BEIF Tl RAEE /
A3 “ﬁ BERES & 199] vheb il REiRehd, SRS ERRiHEe) deld B R
- B BB JGABIEA RS BREl s e, o84 BAS HE fEe
wEERe] Basted ont, HrhAdTot B4R o RRY BRES S GAEED BRI AR

H 7 twisting 3 collapse

abl (AU

A Aok, FAGES FUUTE EEG FEH @ BES THUTY 4S5UF 2 T4 0o,
e BEshd o, FAUTE, T L A0 B AFUTE D BEERED BRA skl
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MOISTURE  CONTENT (%)

Q. acuta

Fiz. 4-2. Grain and rexture of sample woods

Note: F—Radial face

a
T . A
1 S 3
i0 20 30 40

DRYING TIMES (drs.)

Drying curve in §0°C

koreana

2

joponica

Table 19. Drying defects

S, japonica
ods (0.8
QT -ential face
.
i
-
i: B
= r
z ¥
i i
8,1 G
20 - o
] | :
o
o3 .
[ r A -
4 10! L N - a .
o T
= 1 : 8 ..
| o
; . A [
1) 20 30 40

DRYING  TIMES (hrs)

Drving curve in 105°C

Fig. 5 Drying curve

C. cuspidata M. thunbergii

Q. acuta

Drying defects
See Surface Endwise Cupp| Bow L. . . |
splitt | splitt Ging | -ing fT W'lstxng"Collapse
A [ _ e ? + | - | - -
cy| -+ } R - - +
M| o+ j N R
5 - o - - -
Q ! +++ } - - - +-+
—Free, +Se]dom, ++\’hld + 4 Severe

vhe AR bl w pie] BEslm B
T R b collapsede] BkAE B wols
bS] BERER-S BRE A by, el

w.

VB R twisting®E 1 EEEAS el o
10. Flooringfl{ei4

flooring®ifite] FET B #stel Wangaard'®®
o] RIS vlel ol flooringdv BIRAYSl FH,
MR HE, MR 2 EBET FES A
ek, ma osh 2L M-S sHE KHE fooring
BIPEE (sl Sifrdwl ol ® KRES SR A3,
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oringBiffe] B&EY A o2 HeEsdvr., e flooring
o Aols}h gol&e 49 RABH Forsdubel 2
o] SEWREE, -3 W diffl S8 RES HWEE
whob, fERMiIEC 2 Az WK fooring® T
4 g vb. whEld HERBIAES flooringhf 2 FAES] 4
el Aol x flooring?d A o] 30embl Y /B floor-
ingBUEIEE BEEEle], SEE {ERBISEC] BEsEA %
= B8 WEEH wiEE fooringEH 2 FHTS 9
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11. F&#e| s

K& FAATA 07502 7} il *a%% aEe el
i FALT, LAARE, AEEE, FLABE
OEES

RS S oL 6% Rk wate s T

Table. 20. Chemical components of sample woods (%

2571
B Kk

R
WL

.ok FAYTA 14.0% 84 sFE
HEERA S

5.5
Wi

.)I_

sz Fdeleh.

FAAGTA 8.3% 2 b wa Foid
W57 4.5% % 7R Aok,
ElAUFr) 31.8% 24 AR o &
w Fulst w4 shub R sbofolle EREFHY

b ozl ol

=

EAAAVE S 5.95% 24 7pA b

i o Fu-Fol 1.80%24 Bl ﬁﬁkv‘f‘ e}

oo & gt FAT A 27.16%2 Bt wY
o EAAUR} 22.61% 8 '%Ld\olb{‘-

Faa2zse Fuhtsl 70.80% R ke . T
AVEsE 73.68% % frhE dehdos] o] S
AE A AR A xEd ot FE5 VTSR R
figel 29.7::ra & vebdoh.

SRS AR

Ash J Ll Extractives(%)

Spe. i - Lignin | Pentosan Holocellulose
(%) | Cold Water;'r Hot water | 1% NaOH 1 Abl::y};ont X

A 0.75 | 55 | 67 4.0 | 242 27.16 | 11.5 73.63

C 0.15 i 6.4 4.8 25.5 E 1.84 25,27 | 24.7 75.69

M 0.42 6.5 4.5 28.5 | 3.93 22.64 | 21.7 79.80

S 0.19 | 5.7 | 7.6 241 1 1.80 24.07 1 20.7 75.62

Q 0.20 | 7.6 | &3 | 3L8 5.95 22.61 | 26.7 75.80

12, BI{E 54

kraft pulpficZs-e. % 213 o] EHELZe S
Bl e A 20%, FESHf HWAA = £8515%
2 EENL o, e 46.31~48.09%4 FE £
sta, EspAuRol 46.31%2 BMEE, FOUTot
48.09% 8 BAME Jebdet pulpEd BURHTEE
L okHY HEEe K3t S R 79 6. 4m®/ton
o] FEs, FATE 13.2m%/tone] FiEEH S T4
J57}b pulpBv FORFTESC] 7P @k

kraft pulplyZes T Bfe KHY BE, &
ki, B2 ER, MEMER, RREERE. KEW
Eigel Aoz deAlzm got HRRY A B
el B 41ZEMel WEEHA Hel 20, B 15%8 &5
FERYS o HREEY YEREE BT EEERE]
45% LB vebd e

Table. 21. Properties of pulp

Aftw.e i Yxeld (%) P\ézz?and
Spe a.l;ah . . I per-ton pulp
(%) | Yields Re)ects! Total |fm?/10n)
A 20 | 44.69| 1.76 | 46.45 13.2
C 15 | 45.34 | 2.57 | 47.91 | 10.2
M 15 | 46.70 | 1.39 | 48.09§ 9.8
S 15 | 44.10 | 2.41 | 46.51 | &8
0 15 44.161 2.15 | 46.31 | 6.4
13. #EH
SEiE B HEE BEERE R0 P X

BS fipe FER oz vl skebgdet. K
WE BRE ABE K] BKE

o] sk EFRC =
BaEe] Wola & Fwatdloh.
MES A ue) # 4 EFE £ 988 vk

#Hilgr 5o BET
Bk 9 AHEY JEez #HK
Z Bis Ao &
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Table 22. Feasibility of debarking unitici®/s
6o, GiTen Sinkedt| Boiledr| KoM

(y Oy e

v 10.235 | 0.388 | 1.017 | 1.65 433
C 1 0,0315] 0.1347 | 0.4035  4.28  12.81
Mo 01272 0.3433 | 0,560 © 2.70  4.40
S 0.0804| 0,007 |0.3332 2.00  4.17
Q 0.0386| 0.0838 | 0.1842 | 2.16 4.75

1. Debarkmg after sinked in water
2. Debarking after boiled in water
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