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SUMMARY

Korean hardwoods are valuable resources for solid wood
products such as tool handles, furnitures, decorative veneer, etc..
The hardwood production in Korea is small amount of 295,000
in 1995, and is about 17% of total domestic timber production.
However, poor quality of domestic hardwood is a major reason
of low utilization due to low productivity. Small diameter of
hardwoods are abundant in logging site, but usually discarded
since these are not good enough to process for solid wood
products. The key issues, therefore, of this research are focused
on the development of new uses of small diameter of domestic
hardwood resources. One of the resolutions could be a wooden

art uses with these resource.

Even the wooden art had been flourished with traditional
craftsmanship in ancient era, wooden art industry in today is
characterized with small scale and falling behind of modern
processing technology. The wooden art industry is usually
located in mountain areas where the workers can easily access
to get raw materials of valuable hardwood. Therefore the
activation of wooden art industry may contribute to increase of
income of rural people by collecting those abortive hardwood for
use of wooden art, as well as stimulating the economy of local
community. These could be the benefits from this research in

technical, social and economical aspects.

Uses of hardwood for wooden art and activation of



wooden art industry in rural area need some issues to be
resolved, such as systematic method of collection of hardwood
from logging site, development of unique wooden art items for
localized area, improvement of processing technologies such as
disk drying and painting, design and trial manufacture of
wooden art for localized area, and profitability analysis of trial
manufacture. In this research these issues are implemented in

individual projects. T he followings are conclusions.

The amount of volume of hardwood was estimated to be
supplied 60,000 /year which is 20% of log volume of hardwood
annually harvested. Tractor skidding was most effective to
reduce collecting cost. To systematize the collection method it
was recommended to utilize Forest Cooperatives or Forest

Management Project Team as local agent.

No distinction of items with localized boundary was
characteristics of wooden art. It was then essential to develop
unique items with localized boundary to activate wooden art
industry. In this study mountain areas were demarcated into
four boundaries, so called, Mt. Soraksan boundary, Mt.
Songnisan boundary, Mt. Chirisan boundary and Mt. Hallasan
boundary. The cultures, traditions, and natural resources should
be reflected on the designs of wooden art to symbolize each
localized boundary. Housewares, and souvenirs were concluded
to be the most potentially competitive wooden art item for those

area. Total 42 designs were developed for four localized



boundary, and 95 items were experimentally manufactured.

Alternative materials of traditional hardwood for wooden
art could be a colored wood. Poplar wood was treated with 1%
and 0.1% solution of acid and direct type of stains. Colored
wood could be laminated or pegged with/into natural color
wood, and were pronounced in for manufacturing highly
value- added wooden art product such as decorative woodenware

and souvenirs.

Forced air circulation was effective in reducing final
moisture content of wooden disk drying to 15%. It was
recommended that stacking of disks was also effective to get
uniform final moisture content. In coating process, it was
important to control the mixing ratio of Cashew Lacquer and
thinner to reduce curing time. Acetone was also recommended

as alternative thinner for same purpose.

Profitability analysis was implemented in Mt. Chirisan
boundary for ritual vessels. The cost of trial manufacture was
higher than that of conventional type of ritual vessels, and this
is mainly the increase of labor cost of 30%. However, due to
the high quality of new design of trial manufacture, it was
concluded that the trial manufactures are strongly competitive
with conventional wooden art items in this area. Optimal scale
for ritual vessel production was estimated as 4,000set/year with

40 million Won of capital cost investment.
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= i | i
, l: i
; K
1 o
1
I .' .
1
i
|
1
i - .
Yallow UG (ecid) Roceel FeNS (sold) : Dlack 108 (acid) Oark Greon (acld)

prr— 4 g

Cyan FoSR (acid)

Black ED {divect)

Blue 28H (dircel)

(2% 4-4) TE 24 Do) 9=y 44

Nevy Blue Black (scid)

_94_

SOTE/09/01 1508 e X

SIS OHL. M2XUHEE 2 B2 0N/ 588

]
B[l



( 4- 4) RBG
Red |Green| Blue Red |Green| Blue
232.17 | 190.52 | 110.30 21791 | 157.78 | 23.57
9.09 11.89 | 16.39 11.04 | 1352 | 22.17
224.83 | 173.43 | 108.27 234.08 | 169.33 | 85.47
740 | 10.81 | 15.29 8.03 9.70 | 22.05
232.24 | 180.19 | 115.17 236.32 | 187.93 | 98.20
8.75 | 12.79 | 1542 8.46 | 13.00 | 22.90
181.85 | 129.46 | 61.52 241.22 | 205.84 | 136.07
1332 | 1257 | 18.76 10.21 | 1452 | 19.20
240.46 | 192.54 | 146.30 254,77 | 237.26 | 184.70
8.98 9.86 9.76 0.81 5.98 6.44
224,71 | 13454 | 62.39 254,57 | 288.68 | 173.45
12.25 | 19.78 | 25.53 144 3.59 4.47
17151 | 128.11 | 28.78 250.83 | 216.28 | 174.17
8.47 10.97 | 20.72 4.06 7.51 8.49
231.76 | 188.47 | 134.95 24957 | 215.67 | 163.48
10.77 | 13.16 | 14.11 4.20 5.67 6.75
( 45 RGB
(Red
(1%) Red |Green| Blue (0.1%) | Red |Green| Blue
Roccelline 237.65|204.74 | 158.94 |Roccelline 228.11|176.65|149.28
NS 11.32 | 11.70 | 11.93 [NS 5.69 750 | 7.49
229.90|147.63|134.56 219.58| 71.48 | 77.79
Scarlet R Scarlet R
5.80 | 10.10 | 9.40 6.95 | 12.01 | 12.16
Yellow 236.20|198.10| 135.08|Y el l ow 235.01|200.55| 14.63
G 4.61 5.98 8.81 [IIG 524 | 631 | 11.47
A- Orange 202.73| 97.43 | 2.01 |A-Orange 216.79| 80.29 | 2.17
2G 10.83 | 8.88 | 2.73 [|2G 6.79 | 9.04 | 3.20
Brown 198.61|151.89|13253|IBr ow n 109.72| 57.75 | 46.89
DR 9.62 | 14.65 | 13.00 [DR 8.72 | 12.88 | 12.04
209.51|124.35| 139.54 181.90| 26.13 | 107.00
Red 3BL Red 3BL
7.35 | 16.14 | 8.86 7.24 | 13.37 | 10.22




(Green )
Black 154.55|130.26|115.82|1B | a ¢ k 107.33| 86.31 | 105.92
Tws 9.94 | 10.62 | 14.31 |Tws 14.08 | 15.60 | 12.88

143.75|137.90| 133.18 96.20 | 90.05 | 93.89
Black ED Black ED

11.12 | 11.32 | 10.62 21.07 | 20.41 | 17.32
Bl ack 145.53/139.01/130.82(B | a ¢ k 85.58 | 84.07 | 94.67
GW 15.74 | 15.13 | 11.74 |GW 21.38 | 20.36 | 21.28

164.91|157.97| 147.38 79.57 | 77.39 | 85.48
Black ER Black ER

1422 | 13.48 | 11.44 14.47 | 14.62 | 14.08
D ar k 122.21|124.26|113.16|D a r k 21.64 | 39.16 | 41.21
Green 1026 | 701 | 6.74 |Green 8.44 | 9.07 | 871
(Blue )

163.85 |149.61 |165.25 101.80 |75.88 |121.89
Blue 2BH Blue 2BH

9.95 (1099 |9.41 1149 |14.63 |10.20
N avy 141.85|125.49 |124.03[N a v Yy 48.38 |40.99 |77.82
Blue B 13.34 (12.10 |8.84 |Blue B 10.19 |9.66 |11.35

128.54 |130.61 {134.31 49.46 |50.88 |84.11
Black 10B Black 10B

12.73 |11.22 |8.50 12.76 |13.42 |11.60
Cyanine 145.84 |1138.44 |153.73 |Cy anine 63.67 [49.97 |91.91
5R 1254 (1232 |8.71 |5R 12.04 |11.61 |11.84

RBG
RBG

(COV, Coefficient of Variarion)

(

4-6)



(46 (%)
1% 0.1%

Red Green Blue Red Green Blue
Roccelline NS 4.73 571 7.51 2.49 4.24 5.02
Scarlet R 2.52 6.84 6.98 3.16 16.80 15.63
Yellow 11G 1.95 3.01 6.52 2.22 3.14 78.40
A-Orange 2G 5.34 9.11 135.82 3.17 6.85 24.19
Brown DR 4.84 9.64 9.81 7.95 22.30 25.68
Red 3BL 3.98 51.16 9.55 351 12.97 6.35
Black Tws 6.43 8.15 12.35 13.11 18.07 12.16
Black ED 7.73 8.21 7.97 21.90 22.66 18.45
Black GW 10.81 10.88 8.97 24.98 24.22 22.48
Black ER 8.62 8.53 7.76 18.18 18.89 16.47
Dark Green 8.39 5.64 5.96 39.00 23.16 21.13
Blue 2BH 6.07 7.34 5.69 11.28 19.28 8.36
Navy Blue Black| 8.59 8.89 5.66 18.91 23.23 12.88
Black 10B 9.40 9.64 7.12 21.06 23.57 1458
Cyanine 5R 9.90 8.59 6.32 25.79 26.37 13.79

Red
0.32%, 0.57% ,
7.32%, 5.45% RGB
Red 3.59%, Green 6.42%,
Blue 23.45%
. 1%
R
3.9%, G 3.9%,



B 6.20%

(inhibitoring effect)

Yellow 11G A-Orange 2G,
Brown DR
Dark Green
Black GW

Cyanine 5R Blue 2BH

0.1%
1% 94%
54 5% 64.72%
3.75% 1%
21.40% 12.41% 1%
. 0.1%
Brown DR 7.94%
Black Tws
Black ER Black GW
Blue 2BH

Navy Blue Black



(Zebra )

(Mozaic )
Zebra
. Zebra
M ozaic
( 4- 5)
(46
Pegging
. Pegging

4-7) , (49
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1%

0.8kg/m: :
0.8kg/m3 0.5 :

, 1% 0.1%

Red

, Pegging

0.1%

7- 8kg/my,

2.5kg/m3 1.5

RBG

Blue

Green



V crack

(growth stresses) (crosscut  stresses),

hygrothermal recovery

20- 40%



V crack

(1984)



4-7)

5cm

4-9)

(%)

4-7)

(

)

14

21

28

35

42

49

56

63

94.7
106.3

48.6
43.9

24.2
24.0

18.1
17.3

17.2
16.7

15.7
15.5

17.3
17.2

17.0
16.7

16.8
16.4

16.5
15.7

97.5
95.2

334
285

13.9
144

156
16.3

14.7
144

13.6
13.5

16.7
16.8

15.7
158

15.9
15.5

14.8
14.6

54.9
55.1

32.2
29.1

20.0
19.6

16.4
16.1

16.0
15.7

15.2
146

15.7
158

16.0
15.7

15.8
15.7

153
154

53.9
48.5

251
23.2

14.3
12.3

145
13.3

141
125

13.2
11.9

16.4
15.1

16.0
14.3

16.0
15.8

14.7
13.3

\%

crack

35

50%

15%

28- 35
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14

V crack

10% 72
, 1984).

. Lee (1995)



(410

237- 371

crack,
3
( 49
4- 8) (%)
1 2 6 1 2
875 55.4 58.1 34.9 45.0 28.5 36.0
9.4 9.8 74 4.2 85 31 2.7
10.7 17.7 12.7 12.0 18.9 10.9 75
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87.5% :

1-2 55%

10%
( 411 ( 412

12% 1 18%

35%
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15 25 a5 5
(%)

S &5 8K

Frequency
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m ] 2
oAk 27] 1719

Frequency

ol ol

30 40 50 6l 70 a0
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35%

20%
15%
4-9)
4-9)
() 0 3 7

36.8 23.6 149
5.2 5.6 2.6
32.3 22.8 14.7
7.6 8.9 3.8
35.1 179 12.7
12.2 2.9 2.3
36.9 18.1 133
124 3.8 3.3

15%




(

(

4-10)

4-10)

(

)

21

28

54

15%




15%



1.
( ) ( )
100
100
40%
( )

(415



(415

, (41D,
( 412

( 4-11)

¢ ) ()

L. . L 3 )




( 4-12

2.
15 ( : : : : ,
: , ) ( )
( ) ( ) 10 15m
, 3 2 5kg, 6 10kg, 12
40kg . (Cashew
Nut Shell Liquid) (Cashew Nut)

200



(Anacardic acid:70 80%), (Cardanol:14 20%)
(Cardol:2 7%) :

95%, 4 18% ,
CE
« )
( :
. 70%
. - 5%
- , 20%
. 0 2%
. 2%
. 1%
0.95(20 ),
70 75%, 10000 30000 . ,
( ) ( )

(CE )

60






1 15 30

(200mesh ) :
70 80 ( (25 ) 15 25 ),
50 60 ( (25 ) 30 40 )

10 40 : 70%
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o2 HMAE Wt F =229 FA47 0002inch7t HEE of
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WA, A3 AEEEY UM AN AgEtn U=
Hfsh Zol Wole HD gout 1rtelr] WEG AEHT AR
FE AEHNAY WMP¥Igd ©E AZAZANE ZHAAD
2 ABe (3Y 4103 Qol, A47t AEHMA B8] A2
ZAIZbe] o 3MolA ZAE 119 ALY £, AL
A3E 20%A04 100%2 MPHgo) Eold4E AZADE o
139 Z7haH walel, M4l 439 ZbeRch wad, Axis)
Tol HfE HUAZ AT 33 AFETFY) AEATE B2
7) AAME ERAAEZYO] AFsE @ Ao A )
Pol vy Roz B,

o3t ol WA WEHMA TuH §AL Aol v
sete) AEAZAZe] AN GRPIE BT ALHT
A e olfE (E 4-13)3 o] stzol o Sulel ZARA WA
m} 2 o]},

mebd, BlmA grol Mn HFo] e SAE Afol Wl
& EYANAY AL HEAYT,

(R 4-13) 7t & 2ZF &A1Y 7FAC97¢ 119 71&)

Ty % gAY FF A (/1)
54 stk s 3,750
e Ag AXA 1,750
e Py 375
3% R 842
oI E(THR) 1,056

(I8 4-17 Z A& Fir=ael i3l 100%<9] Hl&=2
HEsAE W FBGAMY AZFAZATE deEpUT. Y
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ZAdMY M E=oto] AFAZAZL AHfrt 7HF AU
o, olo] AR EHAMA, FHIK woldon, E3] olHEY A=
Afr Bt oF 22u] Wtk 2, olAlEL Azl Yol B
L2 ARE B7ME 3t Mfe £l o3 sy AxRA
+ G5 S stk

(2 4-18)°l Jlv 5% =8 sl 3A8)&L 100% 3
74 B, Aol diE oHHE, H3h 2 AL MA Y EfnE
£ 10914 S0%2 WMIBAIZAE W =Y AZAZXALS YERIRA
o 3F9 &4 25 ETPHEo] FolAFE AxAIZ] BFHA
oo, a2 AdE oMHEC] /M FEIHAL. F FAHE 100%A
Afol thal 20%] otMES WP EFIHYL AT, M
gEduino o 60%2 AEFAZAIZY @FAAI} AU FF,
(X 4-14)o) ebd vio} o] A4S 6579 BEE =R
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9 H7tEHIE AN
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NSEX .

SoE

60

i
— g s

I 10

L
0:10 1:9 2:8 3:7 5:8 10:0
By Y% R4 (M7 SANAR)

(28 4-18) Y9 24T NEAXAZ
(F3Ex g, fralTd)
olato| A UERG uls} Po|, A ST ae] FHAAR A}
43l Ue Afol HFo] X2 HES EFEREAN JITES
o AZAZHE A G & AU oA, EFIHA Y 7T
b AA AR Az AMEHIZ e A dEME FL
A dehd=AE HESIATH

O

l'l

(£ 4-14) & 780 oM E H7ldl W&
AFAZAZLY G5 ET

B 1Er /HE AZHZAIZT ()
s &7 I’_igt(lisc’ el . FEICXPIBTE=] 2EE (%)
i A (100 (90:10)
re A 66.2 55 39 32
= Al 58.0 83 62 25
A 62.2 92 80 13
Faglo|E 7.6 142 122 14
Ed Jl4+58 A 76.4 78 43 45
=29 Jl+=8 B 61.6 52 33 37
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. : 50x 50x 15mm

. 1 ( 100%, 60 ) - 2 (
100%, 60 ) - 3 ( 50%, 60 ) - 4
( 50%, 60 )
. ; (5 ;150mmHg 4
~60 , 24 1 )
, 100%
, 60 1
(  4-15)
45%, 49% 24% ,

(88%)



)
(9)2) 0.1951 0.1408
«C ) 16.0 9.2
(9) 0.3146 0.2045
«C ) 10.1 5.2
(9) 0.2661 0.1669
«C ) 9.2 7.0
(%) : 100
50x 50x 15mm, 60
(  4-16)
.12 100%
, 3 50%
: : + (8:2)
(8:2) _ ’
+ : +
20%
20% ,
: 20%




( 4-16) ( )

+ +
() (8:2) (8:2)
(9)9 0.1951 0.1408 0.2025 0.2007
1
( ) 16.0 9.7 12.1 14.7
(9) 0.1262 0.0934 0.1478 0.1251
2
( ) 12.4 6.1 9.5 105
(9) 0.2701 0.2097 0.2243 0.2311
3
( ) 14.0 7.0 12.3 11.0
* 1 (%) :1 100, 2 100, 3 50
2 50x 50%x 15mm, 60 ,
( 4- 17) 3 (
50%)
20 30%
( 4-17) 3
( )
( ) «( )
10: 0 14.0
8:2 12.3
7:3 10.4
5:5 10.1
0:10 8.0

* (%) : 1 100, 2 100, 3 50



20%
20%

20%



( 4- 19)

( 419

( 419



( 418)
(20 ) 0.96+ 0.03
(25 KU) 23+ 3 (F.C #4)
(%) . 37+ 3, 33t 3
5 3 , 85%
401, 402
( ) = 100 : 100 : 10 20
(20 ) 8
(20 ) , 20 , 3 ,
72
( ) | 3 sg/ft2
20 ) | ’
30 3 1 24
( 4-19)
(20 ) 1.03+ 0.02, 1.00+ 0.02
(25 KU) 18+ 05 115+ 05 (F.C #4)
(%) . 52+ 2, 44+ 2
5 35 , 85%
401, 402, 403
( ) = 100 : 100 : 10 20
(20 ) 5
(20 ) , 20 2 ,
72
( ) | 10 12g/ft2
(20 ) 2 , 4




20%






65%



( motive),

concept






motive



N N P N P N -

AN AN AN AN AN N/

o o1 o1 o1 o1 o1 O

- 1)

- 5)

- 10)
- 13)
- 18)
- 23)
- 39)

AN AN AN N/

5- 4)

5-9)
5- 12)
5- 17)
5- 22)
5- 38)
5- 46)






1.
1
1
1
( 51
( 511
1

. ( 52
(547 (549



( 521
28
14
12
.2
1




2 ( 5- 3) ) (
5-500 ( 553

( 53) 2

10 37

12 24

1997. 11. 17 1997. 12. 21
3,000

KBS 1 “ ”



1998

1



1
1
(86)
, 91
WTO
'92 1,205,637
'92 4 8.6%
659,250 '96 867,875
: '92 546,387
19.2%
'92 1,076,285
2.7%
'92 129,352 '96 192,104

48.5% ( 6 1).

(83)

'96 1,309,435
'92
31.6%
'96 441,560

'96 1,105,553



( 61

‘92 659,250 546,387 1,205,637 1,076,285 129,352 1,205,637
‘03 700,500 531,778 1,232,278 1,096,779 135,499 1,232,278
‘94 638,250 522,270 1,160,520 1,034,531 125,989 1,160,520
‘95 643,750 503,194 1,146,944 954,840 192,104 1,146,944,
‘096 867,875 441,560 1,309,435 1,105,553 203,882 1,309,435
\
2,
(1997)
456
1
26%, 19%,
19%,
( 62 '91
'96
‘91 13,468 '96 10,295
24% ‘91
7,132 '96 24,469 243%




6-2)

91 666 8,242 4,579 13,468 7,132
'92 533 7,299 3,628 11,460 7,273
'93 311 7,674 2,820 10,805 10,075
'94 227 7,868 2,649 10,744 14,965
'95 190 8,948 5,872 15,010 20,793
'96 614 4,927 4,755 10,295 24,469




1,180

50

1996

2,000

920

25%

6-3).

500

10

(

)



( 63
(
1,180 / 12 24
920 /
15 2
3, 3 ,
1, 1 37
6-4).
( 64 )
15 2 3 1 1 37
* 37

1)




( 6 1).

( 6-1)
50 ,
20
1 2
1 2
70,000 1
12,000
400
)
1

( 78)
5%
20
1
1
1
500 700
350
210
1 60

10
12,000



1,200

1,000 : 1 1 500 ,
300
25
4 5 :
( ) ) )
(3/4) (14
: 1 15,000 20,000
: 2
2)
( 62
(62
1 1 600 1,000 :
200 300 : 1 1
250 : 300 : 1
1,200
'95 250

, 3cm,



3cm 18cm

3) ’ ’
: : ( 63
( 6-3)
) ) M DF
3 1
10,000
1 103
150
1 132 , 180
( 6-5).
( 69 (
102,500 150,000

131,875 180,000




1)

20
1996 37 :
( 6-6)
( 6-6)
«C ) (%)
700 1,000 4 20
1,001 2,000 6 30
2,001 3,000 4 20
3001 4,000 2 10 2,500
4,001 5000 3 15
5,001 1 5
20 100
20 2,500
1 131,875
102,500 295,525
291,865 :
3,660
15,000 30%
« . )
181,389 : 214,491
114,136 : 81,034 39%,

27%



( 67

295,025,000 118,010
291,365,000 116,546
3,660,000 1,464
102,975,650 41,190 48.0
67,525,000 27,010 (31.5)
25,000,000 10,000 (11.9)
9,950,650 3,980 (4.6)
2,372,700 949 1.1
1,744,500 698
628,250 251
3,480,450 1,392 16
174,450 70
3,306,000 1,322
1,902,000 761 0.9
70,658,000 28,263 32.9
181,388,850 72,555
22,190,000 8,876 103
10,912,500 4,365 5.1
214,491,350 85,796 100.0
113,636,150 45,455 : 39%
80,533,650 32,214 L 27%
( 6- 7). 102,976
31.5%, , , 11.9%, 4.6%
2,373
1,745 , 628
175 3,306 3,481

92,848 24% 22,190



10,913

76% 70,658
: 1,902
48.0%, 43.3%, 1.1%,
1.6%, 5.1%, 0.9%
91.3%
85,976 ;
41,190 , 949 | 1392 ,
37,139 4,365 , 761
(  6-8). 85%
( 69
081 1.00|1.01 120|121 140 | 1.41 160 | 161
3 4 3 9 1
(%) 15 20 15 45 5




1,000

, 3,001 4,000
42.5%, 35.0% 6-9).
( 69
’ ’ %)
700~1000 101 70 32 30.3 98 4 1.0
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