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Statistical relationship between the end-uses and

the properties of wood.
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Table 1. Classifieation of wood properties
.. |Movement, | Movement, , . :
Class Speel‘fw "(’%1}%% %?;f](én;)py Color Grain &fssftly é\llggﬁi?fy ot therZilggl
gravity |\ 60%me) ad. (/ mm?) (GPa) (MPa)
se | MV.v | mMV.A COL | GRA VDS | BE BS
1 ~0.37 ~2.00 ~1.29 white straight ~1.18 ~G.46 ~53.5
2 0.38~ 2.01~ 1,30~ light — 1,19~ 6,47~ 53.6~
3 0.44~ 2,29~ 1,44~ moderate moderate 2,11~ 7,33~ 62.0~
4 0.49~ 2.6~ 1,59~ dark — 3.76~ 8.30~ 71.7~
8 0.56~ 2.96~ 1.77~ black interlocked | 6,68~ 9.40~ 82,9~
G 0,63~ 3.837~ 1,96~ 11.9~ 10.6~ 95,8~
7 0,71~ 3,84~ 2,18~ 21,1~ 12,1~ 11l.~
8 0.81~ 4,37~ 2,41~ 37,6~ 13.6~ 128.~
9 0.91~ 4,97~ 2.68~ 66,8~ 15,5~ 148, ~
Table 1,  (Continued)
ECompressiveShearing%-l)‘L; stres‘s Tensile_} . Tmpaet bending,|Work to max. End Side
Class istrength  |strength égnf;?ensss‘{gilse ixt'lz;%l;.gtdlirlelét. work to failure lload in bendinghardness hardness
(MPa) (MPa) {(MPa) (MPa) (XJ/m?)y (XJ/m? (N/mm%) | (N/mm?*)
s | ss | CRT 8.7 1B . BW | HC | ®HS
1 ~31.1 ~5.96 ~2.44 ~1.,54 ~33.3 ~36.5 ~26.8 | ~I11L.5
2 31.2~ 5,97~ 2.45~ 1,55~ 33.4~ 36,6~ 26,9~ | 11.6~
3 35,7~ 6.92~ 3,00~ 1,93~ 40.0~ 44.2~ 32.2~ | 14.0~
4 40,9~ 8.02~ 3.69~ 2,39~ 48,0~ 53,3~ 38.4~ | 16.9~
5 46,8~ 9,29~ 4.52~ 2.97~ 57,6~ 64,4~ 45,9~ | 20.4~
[§ 53.6~ 110.8~ 5,55~ 3.69~ 69, 1~ 77.8~ 54,8~ | 24,6~
7 Gl.4~ 12,5~ 6.82~ 4.58~ 82,9~ 94,0~ 65.4~ | 29.7~
8 70.4~ 14,5~ 8,37~ 5,69~ 99.4~ 114, ~ 78.1~ 35,9~
g 80.6~ 116.7~ 10,3~ 7,06~ 119, ~ 137.~ 93.2~ 1 43.4~
Table 1.  (Continued)
Natural | Resistance to . Shrinkage Resistance in | Blunting .
Class . . Drying rate | from green, R . Abrasion
durability | impregnation tang. (%) cutting effect
DUR i IMP DRY SHK. T cuT BLNT ABR
1 | perishable slow ~2.51 resistant resistant
2 | non dur. permeable moderate 2.52~ moderate slight -
3 moderate moderate rapid 2.95~ easy moderate moderate
4 durable resistant 3.45~ farly e
5 very dur. very res. 4,04~ severe easy
6 4,72~
7 5,62~
8 6.46~
9 7.55~
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Table 2. List of end-uses of timbers

End-use N f End-use N
g, Hi Construetion™ 251 et Musical instruments 51
TEHGER Heavy construetion 63 78 Vesselg® 159
IR Light construetion 116 44, ‘03 Boxes & crates 126
7 w—1 5 Flooring 159 B3, 123 Cooperages 51
e Stairs 23 FELEL Sporting goods 52
HE, e Joinery* 228 231, Instruments® 172
K7 Doors 91 JaF A Agrieultural implements 57
R L Joinery (high class) 122 ik Machine parts 26
—ELEL Joinery (utility) 73 W EFTH) Tool-handles (striking) 21
JE&IP3:E Shop fitting 22 i (—#¥) Tool-handles (nonstriking) 24
% Interior 50 P Faney goods & toys 37
%A Purniture & cabinets 219 %] Curving* 110
42K, HE Bngeneering* 156 e Turnery 89
A4k Poles 23 HIT4 Handiworks 22
FA Sleepers 92 BlHE, v Pulp & paper making 65
Yh7S, %Y Marine piling & bridge 88 A8, BHE Venecer & plywood* 185
5 Ship making® 113 4 Corestock 39
HAlZ Ship decking 45 {biEEAHE Decorative veneer 70
fAFe Ship flaming 36 BT Utility veneer 70
Mot g Ship planking 48 #ORE Fuel 34

ik Vehicle bodies 90

N: Number of species utilized
* End-use in general term
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Fig. 1 End-use classification of wood by cluster analysis.



221

EEMUR I B g AHHS L. & T, KRMO M2 BB s T 2 o HBEtkie U
TS o THR U e % OREEASIHEE U b % i AR O BE: 258 <, MEERI b
DS D B BRI L TH %o

-"“L‘—rx% 2oDfE U, Uy kBT, ThFNHBE S AHED > bl L TRAshTY

AEIIEICEER L, 2OMAEBE CIZEBLMESENEE LB, WE U, Uy AL TY
mé&ﬂﬂ@%n%nwbm,aLTmQC%ﬁ TRA SN B ny & T 5L &

Sip=n:3/ (i 07— Ni)

PRGULS EEHT 5o CORLULE b & IWRIFIAR 2RO IZITOVT Y 5 2 5 — 54
BIF0, FEEPSHULERZR LR, 20T 722 -0 L 3BLHEORE W O»
BIfc 7 v —FIT AFRETH 5o RIIBIFLUL 0.2 LD DT ERLTHY, THLUFT
FDTT NV —FPILS N B HRZR L TOEN,

3.2 % MUEIC X B BBl O E O

& BRI B A MEOBEASBIRIICHE LN TN A0 E 5 b 2MEY 2720, BREICDNWT
AT IC 22 R & T 2 BRI C OMBIAIE S 23k, Ch e SO n T o
PR & DT 22 B RITIE -T2,

BHBICOWTELD L&, TOMENS 2HE R L QIERY 2705, ZTORE & M

I B C 0 ki @b i 2 BEIRHC D DT OBEEES TS 1E . Ao W T OIS & Bl
b, ZORBPERT AWM THERCHNBIE2RTBITH 5. BT, H2HMEOWEESTIH I
WX I B, %O BEgicEbh ARERICS W T OISO 13 % O CE IS 2R
TRTThH B, —H, TORENHAHMEEMER L QRERLZWE LW, TOoMGIRMbNS
RAFRIE O S 231 i R EC D W C O FUE T L EH IV ICERBOZER D NWETTH 5

—fl& LT, EM&HM&Qm&EwmvnTMWﬁﬁwwwm&ﬁﬁﬁwzmméocm%
O BT IR > W T OMBBIED 2 643 5 NIc S o MBEE 2 2 O i s h T
ARAREOCTR OIS GUREED 23 RUTH 2, M bbdh s X ok, EMENMTIZ6~
9 FDBIINE b TV A DI LT, IBREEAM T2 ~ 4 BIIRER L D 8 Hda-T
WA,

c@;w%am R RIS © %0 b5 Mo »® OF SR ERY, TORMTH 5
2 RHE U, Bbhl OO 3 b, BPRICL > T O POMIGT 2HERMS 0.1 UTFD
&, ”&bb%/ﬁﬁﬂwfF%QMﬁTM@%MWWMEm&<CJ<Wm$ﬂTm5J&

Heavy construction Light construction
7} Observed
30 K Expected i %
Sy
2
g 2 i
[
z
Sl N
10 < /§7 -
1 5 9 ] 5 9
Class Class

Fig. 2 DExamples of grade distribution on bending strength of
wood speeies utilized for different end-uses.
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Table. 3 Wood qualities characterizing species group utilized for specific end-use.
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SG 1 45 89112356 9 |1234 678 |12 56 9| 12345 789 | 123 678
MV.V 13 5 789
MV.A 12 45 7
CoL 1 34 1234 123 1234
GRA 123 5 1 5
VDS 4567 9| 234 67
BE 12 456 89 | 12 4567 9 | 1234 6789 2345678 23 56
BS 12 6 91234 6789 12 56789 234 67 9| 123 5678
Ccs 12 567 9 {12 56 912345678 |12 5 9} 2345 o9
ss 123 578 | 12345 78 123 678 |124 7
Cp.T 1234567 9|1 34 67 34 7 3¢ 79
TS.T 12 456 8 |1 4578
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BW 134579 23 56 9
HC 1357 12345 7 1 45789 135
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DUR 123 5 12 45 1 345
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Table, 3 (Continued)
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Résumé

In this paper a proeess to find the requirements of specific end-uses for the end-use
assessing system of less-known speeies is discussed. The philosophy of the method is
that the requirements must be characterized by the wood properties possessed in ecommon to
the speeies group which are reported to be empiriecally utilized for the wuse. If the
properties are detected, the new species possessing them will be suitable for the use.

Information on end-uses and properties of 332 species were collected from several
publications. First, 83 uses listed were classifed accordig to the similarity defined as the
ratio of species used commonly between two uses. Then the correlation between the empirical
uses and the properties of wood were analysed. On each use the grade distributions of 23
anatomical, physical, mechanical and processing properties of species being utilized for the
use were compared with those of whole speeies and the difference was analyzed with x-square
test. The wood qualities characterizing the species group utilized for the use were
detected as the quality grade where the frequency was higher than on the whole species.





