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Properties of Major Korean Wood Species for Furniture

Manufacturing’
Byung-Ro KhnTZ-VVOn—Kyu Park® - Tae-Ho Choi’

ABSTRACT

Understanding of the properties of woods is important in wood utilization. Until now,
traditional wooden houses(Korean—style house, Buddhist temple, royal palaces) and furniture
have been made of domestic woods with the experience of a craftsman rather than the
scientific knowledge on woods. Because of concrete-based houses and imported wood
products and furniture, even wood craftsmen decrease in number, too. This study was carried
out to collect wood samples growing in Korea and to measure wood characteristics.
Anatomical, physical and mechanical properties of 37 wood species were investigated.

Keywords: Domestic woods, properties of woods, wood samples.
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Table 1. The species of wood samples
No Species Scientific names Collection Location Dates
1 | Japanese Black Pine |Pinus thunbergii Parlatore Chungnam Taean |{2003. 8. 28
2 | Japanese Red Pine | Pinus densiflora Siebold et Zuccarini | Jeonbuk Muju 2003. 10. 4
3 |Japanese Red Pine | Pinus densiflora Siebold et Zuccarini |Chungnam Taean  [2003. 8. 28
. . . . Gyeonghbuk
4 |Japanese Red Pine | Pinus densiflora for. erecta Uyeki 2003. 10. 10
Bonghwa
SW 5 | Ginkgo Ginkgo biloba Linnaeus Chungbuk Jecheon |2003. 8. 21
"1 6 |Korean Pine Pinus koraiensis Siebold et Zuccarini |Chungbuk Goesan |2003. 8. 27
7 ikorean Fir Abies holophylla Maximowicz Jeonbuk Muju 2003. 10. 4
8 |Chinese Juniper Juniperus chinesis Linnaeus Chungbuk Cheongju }2003. 10. 12
36 | Japanese Torreya Torreya nucifera Siebold et Zuccarini | Jeju Bukjeju 2003. 11. 15
. . .. |Gangwon
37 | Japanese Yew Taxus cuspidata Siebold et Zuccarini 2003. 10. 31
Hongcheon
- . . . Chungbuk
9 |Mandshurica Walnut | Juglans mandshurica Maximowicz 2003. 8. 26
Yeongdong
10 {Kaki Diospyros kaki Thunberg Chungbuk Jecheon [2003. 8. 22
11 |Date-plum Diospyros lotus Linnaeus Chungbuk Jecheon [2003. 8. 22
HW.{ 12 |Cork oak Quercus variabilis Blume Chungbuk Jecheon {2003. 8. 22
13 | Japonica Ulmus davidiana var. japonica Nakai |Chungbuk Jecheon {2003. 8. 22
14 | Zelkova Zelkova serrata (Thunb.) Makino Chungbuk Cheongju |2003. 3. 20
15 |Manshurian Fullmoon | Acer pseudo-sieboldianum (Paxton) |Chungbuk Jecheon [2003. 8. 21
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Maple Komarov
16 | Common Jujube Zizyphus jujuba var. inermis Rehder |Chungbuk Jecheon ]2003. 8 21
17 | Sand Pear Tree Pyrus pyrifolia Nakai Chungbuk Jecheon {2003. 8. 21
. . . Gyeongbuk
18 | Kaki Diospyros kaki Thunberg . 2003. 8. 31
Gimcheon
19 | Mancherian Alder Alnus hirsuta (Spach) Ruprecht Chungbuk Jecheon |[2003. 8. 22
20 1 Korean Ash Fraxinus rhynchophylla Hance Chungbuk Jecheon |[2003. 8. 23
21 | Schmidt’s Birch Betula schmidtii Regel Chungbuk Jecheon |2003. 8. 22
22 | Japanese Chestnut Castanea crenata Siebold et Zuccarini |Chungbuk Jecheon [2003. 8. 22
) Pyrus ussuriensis var. macrostipes T.|Gyeongbuk
23 | Mecrostipes . 2003. 8. 31
Lee. Gimcheon
24 1 Korean willow Salix koreensis Andersson Chungbuk Jecheon |[2003. 8. 21
Japanese Flowering | Prunus serrulata var. sponfanea .
25 ] . Chungbuk Cheongju [2003. 10. 5
Cherry (Maxim.) Wilson
26 | Sargent Cherry Prunus sargentii Rehder Chungbuk Jecheon |2003. 8. 21
27 | Bonbycis Mulbrry Morus bombycis Koidzumi Chungbuk Jecheon {2003. 8. 21
28 | Sawtooth Oak Quercus acutissima Carruthers Chungbuk Jecheon [2003. 8. 22
29 | Princess Tree Paulownia tomentosa Steudel Chungbuk Cheongju |2003. 8. 26
30 | Castor Aralia Kalopanax pictus (Thunb.) Nakai Chungbuk Jecheon |[2003. 8. 22
Betula plat ol . Ji ica (Miq.)
31 | White Birch He ula platyphylla var. japorict (WhAJ)\ bk Jecheon | 2008. 8, 22
ara
32 | Serrata Oak Quercus serrata Thunberg Chungbuk Jecheon ]2003. 8. 21
33 | Chinese Toon Cedrela sinensis A. Jussieu Chungbuk Jecheon [2003. 8. 23
. o . Gangwon
34 | Amur Linden Tilia armurensis Ruprecht 2003. 10. 31
Hongcheon
35 | Chinese Walnut Juglans sinensis (D.C) Dode Chungbuk Jecheon 12003. 8. 22
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Table 2. Classification of specific gravity

Code Air dry Green

I 0.32 below 0.26below

a 0.32~0.48 0.26~0.40

m 0.48~0.64 0.40~0.52

v 0.64~0.80 0.52~0.65

v 0.80~0.96 0.65~0.78

VI 0.96above 0.78above
2-2-7 #5&& AP, PARY, 455 B T/RES 245900, Table 33 2ol 57)
o 5For FEAch
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Table 3. Classification of shrinkage

Code Tangential Radial
I 5.5helow 2.2below
il 56~17.7 2.3~35
m 7.8~9.9 3.6~48
v 10.0~12.1 49~6.0
\4 12.10] 4 6.1above

2-2-8 ZEE TUSAEE 2AIY oH Table 49 o] 55Fog FEsET

Table 4. Classification of strength

Code compression strength(kg/ci)
I 310below
i 311~440
m 441 ~570
I\ 571~700
) 700above
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Table 5. Characteristics of wood samples of each species

Air-dricd . .
Divisi Wood color MLC(%) Specific gravity
Scction |- f| Divisi CS.
cetion (o of) Bivist Grain Green Air-dry
HW |-on of kgt
Specics and AR Heart- | Sap- Jem? Icart-| Sap-
wood | wood wood | wood | Heart Sap- Heart- Sap-
swW wood wood wood wood
L.Japanese Black|Clear- | Clear- Fi
! earm ey b M st | 108 | 103 | 039D | 042D | 045(D | 050D
Pine ness ness grain
2. Red | Clear- | Clear- Fi
- Japanese car- | Clear- d M\ 450 | 128 | 103 | 040 | 040D | 0.49(0D) | 043D
Pine ness | ness grain
3. se Red |Clear- | Clear- Fi
Japancse carmearT d ¢ 400 | 109 | 107 | 040 | 040D | 0.44aD | 0.45(D)
Pine ness | ness grained
4. Red |Clear-{Clear- Fi
Japanese earmjMear . d M 1450 | 104 | 105 | o510 | 045D | 045D | 0.45(ID)
Pine ness | ness grained
. Unclea | Norm~ Finc
5. Ginkgo K 330 126 12.0 0.50(11) 0.49(111) | 0.55(II) | 0.49(1ID
-ness al grained
Clear~ | Clear— Fi
6. Korcan Pine |~ | | e c ¢ 40 | 103 | 108 | 031m | o4r@mn | 04san | 037m
ness | ness grained
Unclea| Clear- Fi
7. korean Fir || el |1t | 104 | 037ap | 030aD | 04200 | 037D
—ness ness gramed
8. Chi N - N - Minut
onese ermmFenmnTy g MU g | 117 | 99 | 0ss(vh | o4san | 069av) | 0520
Juniper al al grained
9. Mandshuri Clear- | Clear~ C
andsiunica Mearm| Learty -y i O | 410 | 93 | 10 | 047aID | 048D | 058(ID) | 059(IID
Walnut ness | ness grained
Ni -IN - Minut
10. Kaki ormm Ry K e 38 | 125 | 125 | 0s0av) | 060(v) | 0.80aV) | 0.80(V)
al al grained
Clear- |Norm— Minut
1L Date-plom | | o m P ssp {120 | 122 | 057AV) | 060D | 075(V) | 0.75(1D)
ness al grained
Clear- | Clear- Minut
12.Cork ok car et i P 490 | 122 | 117 | 0esav) | 062av) | 078av) | 077(V)
ness | ness grained
. Clear=- | Clear- Coarse
13. Japonica k n . 413 11.7 11.3 0.52(1ID 0.53(V) 0.63(I) | 0.65(1V)
ness | ness grained
Clear~ | Clear- Coarse
14, Zelkova o} k i 585 106 10.4 0.57(IV) 0.41(11I) | 0.77(IV) | 0.50(1D)
ness | ness grained
15. Manshuri Ni - Ni - Minut
anshunan | FomT) Form= - i M 490 | 124 | 124 | 0s3av) | 066(V) | 078aV) | 090UV)
Fullmoon Maple al al grained
16.Common Clear~ | Norm- . Minute
. k i K 581 135 12.8 0.72(V) 0.62(IV) | 0.90(V) [ 0.76(VD
Jujube ness al grained
17. Sand Pear |Unclea|Norm- Minute
q K 494 12.3 12.1 0.56(1V) 0.61(EV) | 0.73(0V) | 0.77(V)
Tree -ness al grained
A Norm- {Norm~ . Minute
18. Kaki i q . 687 10.0 9.9 0.70(V) 0.58(IV) | 0.79(1V) | 0.79(V)
al al grained
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Shrinkage(%)
Secti Volumetri
cction [ LfmC ric TR Work— Work- .
Shrinkage . . Split of dry
Species Tangential Radial %) percentage |ing of planer| ing of saw
direction direction
1.Japanese Black Pine 8.0%(VID) 3.27(1) 11.36 248 Good Good Nothing
2.Japanese Red Pine 9.32(11D) 3.87(1ID) 13.19 2.41 Good Good Nothing
3.Japanese Red Pine 6.53(11) 2.18(D) 853 291 Good Good Nothing
4 Japanese Red Pine 7.35(I1) 2.37(1) 9.73 3.11 good Good Nothing
5. Ginkgo 6.04(1D) 4.43(11) 10.47 137 Good Good Nothing
6. Korcan Pine 11.71(V) 5.26(1V) 16.81 219 Good Good Nothing
7. korean Fir 7.30(1) 2.09() 941 3.48 Good Badne-ss Nothing
8. Chinese Juniper 5.33(I) 2.09(I) 742 2.55 Good Good Nothing
9. Mandshurica 5
7.50(11) 4.36(111) 11.87 172 Good Good Nothing

Walnut
10. Kaki 10.77(1V) 459(11) 1535 2.35 Good Good Existence
11. Date-plum 13.68(V) 5.66(I11) 19.34 242 Good Badne-ss Nothing
12.Cork oak 14.29(V) 5.10(IV) 19.39 2.80 Good Good Existence
13.Japonica 10.42(1V) 5.33(1V) 15.75 1.96 Good Badne-ss Nothing
14. Zelkova 14.25(V) 3.60(11D) 17.86 395 Good Badne-ss Existence
15. Manshuri Norm-

shunan 11010V) 5.28(1V) 1626 2.09 orm Good Existence
Fullmoon Maple al

. Norm- .
16.Common Jujube 10.50(VD) 4.16(11) 1467 252 I Good Nothing
a

17. Sand Pear Tree 13.19(V) 5.90(IV) 19.09 223 Good Good Existence
18, Kaki 8.52(11) 3.52(ID 12.04 242 Good Badne-ss Existence
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Divisi Wood col Air-dricd Specifi it
- CCIIIC gravl
ot 1v131f s ood color s M.C(%) 8 g y
cction | on o 1vist Grain S, Green Air-dry
HW |-on of ket
Heart- | Sap- , |Heart- Sap~
Species and AR /em Hcart~ Sap- Heart- | Sap-
wood wood wood | wood
SW wood wood wood wood
19.Mancherian | Unclea | Norm- Minut
OMancherian | Unclea | Norm . T o | 4 o113 | 035 | 038D | 04300 | 0.46(1D
Alder -ness al grained
Unclea | Clear- Coars
20.Korean Ash | < o0 | AT b 0aSe om0 | 125 | 125 | 0721(V) | 0700V) |0.91GV) | 0.90(1V)
-ness | ness grained
Schmidy’ ncl - Minut
21.Schmidt’s | Unclea | Norm s ute et | 105 | 121 | 090wy | 054av) | 085(V) | 092(V)
Birch -ness al grained
2. Unclea | Clear- C
Japanese nelea | Clear a ArSe | a7 | 131 | 129 | 0520 | 0.49(UD | 0.63(HD) | 0.60(HD
Chestnut -ness | ness grained
Norm- |Norm- B Minut
23 Mecrostipes | Lol s rown | VMW sz L 108 | 109 | 065av) | 053(Iv) | 064D | 066(V)
al al color grained
24K Norm- | Clear— White | Fi
orean orm™ ) Hear i TEL M e |02 | 101 | 036aD | 037D | 04300 | 0.45(1D)
willow al ness color grained
25. Japancse Clear- |No Minut
ear— rm— vianute
Flowering s t , 670 | 102 | 100 | osouv) | oadian | 087(v) | 0.79aV)
ness al grained
Cherry
2. S lear— | Uncl Minut
argent | Clear |Unclea) c Y ms | o112 | 119 | 058UV | 055av) |068aV) | 0.70(V)
Cherry ness | —ness grained
27. is | Clear- | Clear- | Yell C
Bombycis | Clear=\Clear= Yellow | 03¢ | 45 | 107 | 116 | osiam | oasam |osaam | osaam
Mulbrry ness | ness color grained
) Clear- | Clear-
28. Sawiooth | Clear— | Clear=] =, w | % s | 122 | 123 | ossav) | 080vD | 078av) | 080av)
Qak ness ness grained
29, Pri Unclea | Clear- C
neess -y Hnelea Liear v 08TS¢ oo | 89 | 82 | o3 | ozsan | 034an | 032D
Tree —ness ness gramed
30.Cast Norm- | Clear— C
astor ormmTearT) ¢ 0 | s | 117 | 15 | o4sam | o42am | o58am | 052D
Aralia al ness grained
Inclea | Norm- Fi
31.White Birch | Creic® | Norm w ™ a7 | na | us | o4sam | osoavy | os3dm | o.eun
-ness al grained
32, Sarata | Clear- | Clear- Coars
earm (Meart c Oa1SE | 5g9 | 124 | 118 | 067(v) | 0650V) | 084(V) | 0.80aV)
Oak ness | ness grained
3. Cui Clear- | Clear- C
nese car- |Clear| b A€ | g8 | 126 | 125 | o47am | 046av) | 055 | 0.561m)
Toon ness | ness grained
34, Am Unclea {Norm- Fi
o PO White color T L 216 | 89 | 90 | 035D | 033D | 0341D | 0451D
Linden -ness al grained
35. chinese Clear- |Norm- Minute
v ¢ X 40 | 124 | 123 | 050am | 040D | 0620 | 065(1V)
Walnut ness al grained
36. lea | Norm- Fi
Japanese | Unclea ) Norm p M Va0 | 11 | 122 | os2av) | ostam | os6(n | 059D
Torreya -ness al grained
37. Clear~ | Clear- Fi
Japanese car|tear b M40 | 122 | 122 | 043am) | 049(HD | 045(1W) | 0.50(ID
Yew ness | ness grained
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. Shrinkage(%) .
Section Volumetric .
Shrink T/R Working of| Work- Sulit of d
; : i rinkage
. Tangential Radial o g percentage planer | ing of saw pab ot dry
Swecies direction direction 6)
19. Mancherian Alder 10.48(1V) 5.84(1V) 16.68 1.86 Good Good Nothing
20. Korean Ash 10.7(1v) 4.50(111) 15.20 2.38 Badne-ss Good Existence
21.Schmidt’s Birch 7.50(1D 6.98(V) 1591 157 Good Good Existence
Norm- .
22.Japanese Chestnut 7.41(1) 4.09(1V) 11.50 181 ' Badne-ss Nothing
a
23. Mecrostipes 6.11(ID 3.80(11D) 9.91 1.61 Good Badne-ss Nothing
24, Korean willow 6.80(1D) 2.78(11) 9.60 243 Good Badne-ss Nothing
25. Flowert
Japancse Flowering 11.09(1V) 6.33(V) 17.42 175 Good | Badne-ss | Existence
Cherry
26. Sargent Cherry 8.22(111) 3.44(1D) 11.66 2.39 Good Good Nothing
27. Bonbycis Mulbrry 10.37(1V) 5.09(1V) 1547 2.04 Good Good Nothing
28. Sawtooth Oak 11.86(1V) 5.18(1V) 17.05 229 Good Good Existence
29, Princess Tree 5.13(1) 2.26(D 7.39 227 Good Good Nothing
. Norm- 5
30.Castor Aralia 891(1ID 595(Iv) | 14.86 150 ' Good Existence
a
31.White Birch 8.39(1N 4.3111) 12.69 195 Good Good Nothing
32. Serrata Oak 9.37(111) 5.90(1V) 15.27 159 Good Badne-ss Existence
33. Chinese Toon 8.05(111) 3.44(11) 11.48 2.34 Good Good Nothing
34. Amur Linden 8.51(111) 6.67(V) 15.18 1.27 Good Good Nothing
35. chinese Walnut 8.23(11D 4.17(1IIDH 12.40 197 Good Good Nothing
36. Japanese Torreya 7.25(1D) 3.85(11D) 11.10 1.88 Good Good Nothing
37.Japanese Yew 7.65(11) 3.25(1) 10.90 2.35 Good Good Nothing

Legend: HW and SW: Heartwood and sapwood, AR: Annual ring, C.S: Compressive strength, a: Reddish
and brownish yellow color(ZZ3t4]), b: Yellowish white color(3®¥ ), ¢ Light Yellowish white color(%
3 4) d- Light reddish brown color('g&ZA), e Yellowish red color(#2Z4)), f: Dark reddish brown
color(3&Z4), g Light reddish and yellowish white color(2% 3% M) h: Dark green color(®%4), i
Light yellowish white color(@ 3 ), j: Light brown color('#24), k: Dark brown color(324), I: Light
blackish brown color('d3%Z4}), m: Blackish brown color(Z2Z4), n: Light brownish white color(g 2z
4), o' Yellowish brown color(##4}), p: Light red color(2%4), q: Light yellowish brown color(g%2
A1), r Light reddish white color(®22® A1) s: Raddish brown color(Z2Z4), t: Light yellow color(‘234),
u: Raddish and yellowish white color(Z 3% 4]) v: Light raddish brown color{8%2Z4), W: Light
vellowish red color(28#%4) X: Blackish brown color(Z24) y: Light black color(%34), z: Light
reddish and yellowish white color('g% 3} 4] &),
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