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The mechanical properties of 35 important Japanese woods
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Table 1 ﬁf»\t*i:JU?%mﬁﬁ
Tree species tested
. A
HE S KUCES ¥ £ Number %O o
of Locations of
Species and mark Scientific name sample sampling trees
trees
& i:-4 #t Softwood
aM £ N Abies firma Sies. et Zucc. 1 [0 F iy i
MOMI
7D [ S Abies sachalinensis Fr. Scum, 5 Jb#EE TR
TODOMATSU
8 H b4 5 ~ Abies veitchii LinoL. 7 WHBAREBXE
SHIRABE
917 B A Larix leptolepis Goro. 15 Bk i AZREMR
KARAMATSU
10C r Vv o= v Picea jezoensis Car. 11 JuiEE L) B gy
EZOMATSU
14M P4 # Tsuga sieboldii Carx. 1 IR & BURIEHT
TSUGA
ISF v oh v v Pinus densi flora Sizs. et Zucc. 15 BREAFEAETAT
AKAMATSU
151 ” ” 11 TR E R ATA
KHT
15L ” ” 14 J5 BRI RER BT
17N 7 ma < v Pinus thunbergii Pazc, 5 B I AL 3 R AR
KUROMATSU iing
18G & ar : Cryptomeria japonica D. Don 9 K EAL LA R A
SuU
181 ” ” 9 RPE RIS ER A
ikt
18N ” ” 22 %” I AL 3 R BB sk
207 E / F Chamaecyparis obtusa Exor. 13 EREAEE AR
HINOKI
24F L/ x7AFH Thujopsis dolabrata Siss. et 2 EREBHRTER
HINOKI- 7 oot
ASUNARO vcc. var. hondae
1 = # Hardwood
25C | F wa s Populus maximowiczii 6 b b ER TSR
DORONOKI A. Hexey
29H #+ 7 5 v 3 Pterocarya rhoifolia Sies. et 3 HEELHE FFN
SAWAGURUMI Zuce.
72F :Kjaé A‘,N—‘E),-\ Y/ F Alénus inokumae KuraL et 5 ERE=FA=FE
YAMAHANNOKI USAKA
33D < H v Betula maximowicziana 2 e ET TR
MAKAMBA ReceL
35D 7 ¥ & Ostrya japonica Sarc. 3 LT R TR
ASADA
36F Vi ] Castanea crenata Sies. et 1 {=R:-pza v 5ot
KURI Zucc. S
38E 7 Fagus crenata Bu, 16 db#EiE R ED R RsHET
BUNA
38F ” ” 9 lﬂ%}%ﬂ%titﬂ—l—ﬁ H




BAEXEMHEOWE BAREFESBJEORENME (- L) — 15 —
Table 1. (2-3%) (Continued)
_ e AR A HY
HE B XUREE ¥ & Number B R #H
of Locations of
Species and mark Scientific name sample sampling trees
trees

38H 7 Fagus crenata Bu. 10 BERLHE BN
BUNA

38K ” " 16 B REXEFRERM

38L ” ” 8 B IUR/\BEERE T

40N T A A v Quercus acuta THuns, 15 ?g“,’[lﬁ EALEEBE =
AKAGASHI

41N ¥y o3 h v Quercus myrsinaefolia Bi. 3 ’E’[ﬁﬁ:{t;ﬁ S
SHIRAKASHI

43N 4 F 4 H v Quercus gilva B, 5 'E'ﬂﬁ =[N A=
ICHIIGASHI

45C I X F 7 Quercus crispula Br. 15 db?’@ﬁi)”ﬁﬂﬁ%ﬁ
MIZUNARA

45D ” ” 11 JEBET RG]

45F ” ” 7 E%EL%J::I LE-FE

45K ” ” 12 iz BB K BF BRI A

47C Noo= Ulmus davidiana Pravcu. 5 de¥eE B ERris Ay
HARUNIRE var. Japonica Nakai

48H Vs Zelkova serrata Makino 10 HERSHE LER
KEYAKI

50D ) v 5 Cercidiphyllum japonicum 4 JbgE TR
KATSURA Sies. et Zucc.

51D * F s % Magnolia obovata Trus, 5 dv#E3E L) B aY
HONOKI

53N £ 7/ * Machilus thunbergii Sirs. et 5 EIFEILEREER
TABUNOKI Zucc, By

54N 4 R Distylium racemosum Sixs. 5 BiERILEEA Rl
ISUNOKI et Zucc. ing

59D 4 2 ¥YHhLF Acer mono Maxiu, 5 JLEETEm AL
ITAYAKAEDE

61C v o+ J * Tilia japonica Siux. 5 k¥ b ERGr i aT
SHINANOKI

64D ANYFY (V) Kalopanax pictus Nagai, 6 JbHEE TR U
HARIGIRI (SEN)

66H v * D Fraxinus spaethiana LinceLsH, 4 HEBLEE BN
SHIOJI

67D Yy F £ = Fraxinus mandshurica Rurr. 18 JedEET TS
YACHIDAMO

68C T A & Fraxinus sieboldiana Bi. var. 7 b EEER T
AODAMO serrata Nakai

69H I:‘{:I . Y Paulownia tomentosa Strup, 4 BERELAT

R
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BETH 7o CNOOHRMEHITAT, HRBRHED K Lehi-T, —EOHEICLD, BEKDP LY
VY YT AN, B, SHEXEMEDLDTEL, EELEL, FERCAAIATH LB ok
THeY, ZF¥, TF, IXFFCONTRE, EEOMEL SHERKNAFEEI NI,
WRHElO#MES, EHf, 5, #AA¥ILE%E Table 1 ILR L1,
SREAKIL, 6cm OEIKX VS ShIFEORLA0, HESDERR GIEBCL5E5TO) K
BELEEE (AL, [ETIERIRID 2250, ThosKRERBIGELcEk, HARRDZT
V, BARTERE (IS) K#LT, REOTHRICEES

3. R B F =&

RBOBEEE L CHER, 121 JIS iR LD T, FBIEKRT 2, BT RRE JIS Z 2113),
HEEERRERK (JIS Z 2112), GEehREGk (JIS Z 2116) 3, £NEhAEICKRER - 728, MEMS
Btk & A ERERERE (IS Z 2111), €AKREBREK (IS Z 2114) 3, #HvdTRBOKTHR, TOH
BEEAD S AN 720 ¢ O, FHSTSO—FhoREHRREKS, SANRREE Sk L TAR
D, MHH»SEEMARBEARR - o8, W BEKFORIICK oftié‘n“EﬁWD*ﬂbbiféfimiﬁé
bH DT, RBEOMILT LSRN TN o7, R SARK (JIS Z22117) B, HEDHOD
EPESISNT, AL SERERRBREOTMAOBEMMALCEL 2AEEOFEEE, §, HEE
D& EREFE L S BESERRBREOEYE LR LTEAE 3 BEEOFHE ThThAREOR
FEE Ui,

TR, WHE, AKR S ERERRRAE RO TRE LK,

HBHMTRBREOTIEX, TT2.5cm &LEDT, £hdhoARSGNIRBRADIED 2.5cm T
Hot. MERABEOSSRILRED 2 f5& Ute, MM, WIERARICEY 2 BHOMEICIHEAEN
ZF, BPRRTIERE LIChRERTEAMA, HEE 1/100mm, X o—7 30mm OF4 ¥
=Tl hBERE L, KB, ArvevE, 7TAR7—HOMERBBEEMNL.

HRMTRRIZ, HMETDRE I0kg-m O FAVF -2 b OHRZBBTHRLTT » 7o MAEM
XBEOMER, BEO5H (12.5cm) &L, RBREKOHRBCMESMREN LTHEEZMA, »HT
AE%E 1/1,000mm BED A YAy — VT RELEMS, HDIHEN 2mm IGET 5 E TRRET
-7

PLERA 5 ~TORBE, BE 20°C+1°C, BREHE 75% £ 5% CRBS iz BREEZTITbh
<o

4. BRBRERLEER

HEH B DR RE Table 2 I, MHERKORBRIER%E Table 3 T, TNENRLI,

Table 2, 3 Ti, HEBCLZHERFSOBVIBCKELESIL, TLThOMERRICONT, &
BRAN, BN, EREREE, EBRREEN LTRRL

CHo—EORRICHV I MEOEEN S AREEY, 2RANE, SIUKLARER, §TICYR
FHEE OBESS QIS THSHICSN T AD, Table 2 TR, HMENUELORIEESS/DIC, %
ERBRIFICAE L REARE (g/em® 0 5, #id Rk, FEMISRERICI55D0ERLT
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WB, uB, KBTI, AREE, REELLTERL:,
akEZ, MEHRBIHRT Lk, 2BHETRDH-EDT, JIS ITL ZADDMEET > THL,
Table 3 Ti3, WEEIMEEE, KEEOBAICHFT, HDCHEH, KHAR, 1mm, $I05%

(#1.25mm), 1.5mm, 2.0mm iCik LB HE, MEMSHTE KBk BB LT 5 BRCTH
U, #hen, BAERLORE, 1mm SHERRS, 5 BHHERRS, 1L5mm BHEMHRS, 2.0

mm SSERBE & LTRLI, 0%, REABELS BUEObOK-OVTE, FNTLE, EiER,

THFRECEEL LTEY, 1EUTOBAR, BEEE LTENTEEDALST TS,
CO—EORROEMNI, ITINOOERTBILILENINGY, DEFERENEHEORELBRR

%, SHIEM L RIEMOBILM, BALH, MM S5 T Table 4 KR L7, ,
Table 2 R LA RE, BAETEMHOREMEEE LTRESNTOARIES &2 TRETHE
LTHBE, SEETR, RRRICHR Ui /40, SELE Moy Y /o8, REFRS, B

XEHORBENMEES - T, [EEMTR, 7703, 414 AHTF, 75, ’J"\’-‘%’-ﬂ&“f, B v
Y7 REOEBENERRDREICHANTRRES > fea HICH TV, KELEH0.33 LED-

fotosbd, MERBE, iFHE, TANBIBEOEMEL T - T,

SHER « RIS &, HAMRIADOKE 1 - TV BEANED Shieds, Ciid, v—3EH0
TR JIS D#AKTRBABES 5, BED JIS itk 3 ASTM HRO ¥ ANRBRABE~LE ZHI
BofeZ LICHEFE LTS SO LEDbN S, » )

CORBICE, T, SR EHED SR, AKELTE, ELOERREA-1ETALS,

EHRYOEICOVTE, RBRMEZER U EROR, YAOEKEHNSEORRTR—HTIIE»-
fofedd, BMICIEIT 22 LBBAU TRV ERbNS, HROEMD SRBHAAF L 7A=Y, R
¥, TF, (XF5TE, MOWEIHELT, PRASVEBFESEONOBURTHS . L
L, 2oz isidsicw, SATHEI L OEBREE, SH3EM, LEsiso ThEdT3LE5
NEREOEBEIIL, ST Y, KEMTT%, By VS EROZAE, ThEN %, 1%,
BPRSDZNR, ThENI12%, 12%, REMBSOZAIR, TNEN12%, 11% TH D3R LE
Thoteo ZHICHL, TAMDEHREKI, $HEMTII%, LERTI%, ROPlIOTNE, £
NENI6H, 4% TH -tz THEEIED OBBFEIIL, SHERT20%, KIERHT 24%, B8 R
IAME—DENR, TAEN 0%, 28% EEHD Shvt, ‘

BRIC, AREICHT AENTREOEHRYETHRTRT L, KESY, > /HK 1%,
RS 129, MEMBS 11%, WIIRARS 28%, CANSS 11%, AOEHALS 4%, ERETR
URT A vF— 5% TH - 1, '

SELEE, SULRHS, MEERS, HURs S 0BEE Fig 1, 2, 310, SERTEHT YV
(s OBIRE Fig. 4 1c, B@WY Y 7 BME MPHRSOBEE Fig. 5 ic, KELESAOLLS, &
B BT A F —, HEEBEEAK RS EOBEE, Fig 6, 7, 810, AOPKSERERRS LD
BEff% Fig. 9 i, Theh, MECELO¥EHEEZ Sy F LTRLK,

INoORBEE, ERKX Y=a+bx LERHER ¥ =ax® KHTROLBAOEK @, b &, HE
(8 7 % Table 5 IR Lz, £550RICKLTH, 2 ZFBEOEEEEAE SN TH D, EAMICI
BEHRE AR B2 EMTE D EER BN, ‘
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Table 2. & E B B

Results of several mechanical

W oE | ek | Ll | mbk it
WS LR Specific [Mois- A%ém;émZe v%ggg g%atiﬂéj be%din(d; Ct%r_n
el gravity|  turel annual | .-
s at test |content| ring
Species and mark R. “ Wiﬁi’th cenzage (105:,, op o (10,;3‘0
(glem®)| (%) (mm) (%) {kg/cmd)|(kg/cm3)(kg/cm?) kg/cm)
&t ¥ L)

= s ) 10 10 10 10 10 10 10 10
MOMI z 0. 459 14,4 1,81 25.0 88. 3 350) 633 95. 0
s M S.D. | 0.0233] 0,0837] 0,448 5. 60 12,9 60. 3 73. 7] 11.8
C.V. 5.09| 0,580 24.8 22, 4 14. 6 17.2 11.6 12,4
R O n 10 10 10 10 10 1 10 10
z 0. 398 17.5 4, 67 1.1 82,7 354 706 111
TOD(;)MADTSU S.D. | 0.0271| 0.677 1,40 1,97 9,08 55, § 60. 5 15. 2
C.V. 6.81 3.87 29.9 17. 6 11,0 15, 8 8.57 13,7
o 5 ~ n 11 11 11 11 11 11 11 11
SHIRABE x 0. 425 14. 3 1,09 11.7 103 385 776 127
8 H S.D. | 0.0595 0.151 0.362 4,31 18,7 89,3 153 22,1
C. V. 14,0 1, 06| 33,1 37.0 18,2 23, 2 19,8 17. 4
55 = n 74 64 64 64 74 74 74 64
z 0. 569 14,9 3.01 3.1 114 520 952 144
KARgAM?TSU S.D. | 0.0433 0.583 0.798 5.13 16.2 83. 4 119 24,8
C. V. 7.61 3. 92| 26. 5| 16. 5 14, 2 16.0 12,5 17,1
P n 74 74 74 74 74 74 74 74
EZOMATSU i 0. 409 12,3 2.04 10.0 102 401 734 128
10 C S.D. | 0.0288 0.605 0.859 2,31 11.5 52, 4 78. 8 19.0
C.V. 7.08 4,92 42,1 23,1 11,2 13.1 10. 7] 14.9
v 3 n 10 10 10 10 10 10 10 10
TSUGA x 0. 562 14,9 1.50 43,2 79, 8 416 773 83.9
14 M S.D. | 0.0155 0,253 0.204 5,30 7,60 34.9 51,9 7. 84
C.V. 2,76 1,70 13.6 12.3 9. 52 8. 39 6.72 9.34
7 on o= n 56 56/ 56 56| 56| 56 56 56,
AKAMATSU z 0. 471 13.2) 0,317 21,9 98, 2 386 758 113
5 F S.D. | 0.0663 0.722 0,202 11,6 25.0 88. 3 153 31, 5
C.V. 14,1 5, 49 63.7 53,0 25, 4 22.9 20. 2 27.9
“ n 54 54 54 54 54 54 54 54
K KJM ATST £ 0.573 15,00 3.12 264 124 575 1,083 143
15 1 S.D. | 0.0601] 0,662 1.04 5.34 20,1 75, ¢ 139 24,9
C. V. 10. 5| 4, 43 33. 2| 20. 3 16,2 13.1 13.2 17.4
o ” 56| 56 56 56, 56 56 56 56
K XJM ATt Z 0.578 13.8 2,83  34.6 109 448 911 134
15 L S. D. 0,062 1,2100 0,102 8.01 24,1 86,9 125 37, 4
C.V. 10.8 8.8 36.1 23.2 22.0 19, 4 13.8 27.8
7 h o= n 166 166 166 166, 166 166 166 166
AKAMATSU £ 0. 540, 13.9 1,22 27. 6 110 468 906 130.0
&4 Over all S.D. | 00797 1.14 1. 46| 10, 2 25, 3 115 184 34,0
< C.V. 14,8 8.35 120,0 36. 8 22.9 24,5 20, 3 26. 2
sy @ o= v n 11 8 8 8 11 11 11 8
£ 0. 597 15.3 4,04 33,1 97.7 472 931 105
KURSMQTSU S.D. | 0.0607] 0.773 1. 65 6.18| 16. 6 87. ¢ 132 26, 4
C.V. 10.2 5, 05 40, 8 18.7 17.0 18. 6 14,2 25.1
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b i3 & = iR ;L)
tests (Air dry condition)

K A e . Bl [ + A W . .
pression-parallel- Tension-parallel- Shear-parallel- L H a" 5 I & % ]E d?
grain to-grain to-grain ardaness mpact bending

E; H,; Hy H, a
P | % o | o TR kgl kgl |(kg/ Ru \kg-my
(kg/cm’)‘(kg/cm")| kg/cm?) (kg/cm’)|(kg/cm’)|(kg/cm’)l(kg/cm’) mm?)| mm?) mm?)|(g/cm®)| cm?
Softwood
10 10] 10 10| 10 10 10 10 10| 10 10 10
234 336 87.9 624 959 103 107 2, 69 1,11 1.38 0. 438 0. 553
41,1 30, 3 19,1 106 173 14,1 4, 87 0, 303 0. 409 0. 247, 0.0141 0.135
17,6 9,02 21,8 17.1 18. 0 13,7 4, 55 11,3 37,0 17,9 3,23 24,4 -
10 10| 10 10| 10 10 10 10 10 10 10, 10
259 353 99,0 650 945 92. 9 85, 5 3.92 0. 960 0. 901 0, 382 0, 446
36. 9 35. 4 12,5 104 206 11,6 10, 6 0. 593 0. 247 0.162] 0.0430; 0.0895
18, 4 10. 0 12,6 16,1 21,8 12. 5 12, 4 15,1 25, 8 18, 0 11, 3 20,1
11 11 10 10| 10| 11 i1 11 11 11 10 10
225 333 1195 893 1,325 74,5 74,1 3.72 0. 720 0.722 0. 412 0. 551
38, 5 63, 8 23, 2 228 383 14,7 9,79 0. 640 Q. 149 0.199] 0.0448 0.101
17,1 19.1 20.1 25, 6| 28,9 19,7, 13,2 17,2 20, 6| 27, 6| 10,9 18, 4
64 64 75 75 75 66 66 66 66 66 72, 72
390 521 136 793 1,423 129 103 4, 99 1, 26 1,99 0. 566 0.612
663 61, §| 26,1 119 393 13. 9 13. 7] 1.11 0. 687 0. 468/ 0.0502 0.136
17. 0Of 11, 8 19,2 14, 9 27,6 10, 7| 13. 4 22,2 54,4 23. 5 8. 88| 22,2
74 74 57| 14 57| 74 74 74 74 74 &0 60
259 368 103 754 1, 267 85. 4 81, 4 3.51 0. 698 0. 688 0. 413 0, 580
30, 0 34, 0 16.5 187 228 6, 81 7. 55 0. 374 0. 210 0,178 0.0356] 0.0798
11, 6 9, 23 16,0 24, 8 18, 0| 7.98 9,27 10, 6| 30. 0 25,9 8. 63 13.8
10 10 10 10! 10] 5 5 5 5 5 10 10
282 411 97, 2 694 1,111 122 135 3, 33 1.25 1,87 0, 861 0. 467
18,2 20, §| 13.7 64.7 138 8,27 30, 6 Q. 311 0.100| 0.0908| 0,0263] 0,0614
6. 45 5,01 i4,1 9,32 12,5 6,75 2,28 9. 35 8. 00 4, 86 4, 68 13.2
56 56 50 -— 50 56 56| 56 56 56 55 55
289 392 107] _ 1,181 103 98, 9| 4, 58 1,27 1, 39 0, 462 0, 447
63. 0| 76. 3 33. 5 — 430 17,2 10, §| 0. 578 0. 488 0,459 0.0749 0,162
21,8 19.5 31,2 — 36. 4 16,7 10, 7! 25, 2 38,5 33.1 16, 2 36,1
54 54 53 53 53 54 54 54 54 54 53] 53
313 486 142 1,123 1, 546 127 118 4,63 1,88 2. 14 0. 585 0.726
61,4 67.0 20.6 192 334 14, 5 13,7 0. 589 0. 860 0,543 0,0548 0.125
19,6 13.8 14,6 17.1 21,6 11,4 11, 6 12, 7] 45,9 25, 3 9, 37 17, 3
56 56 56 -— 56 56 56 56| 56 56 56 56
338 477 123 —] 1,476 119 113 6, 41 1. 69 2,06 0, 568 0. 579
61,1 67,1 32. 9 — 366 14,5 15, 3 0. 504 0. 933 0. 502 0, 0636 0.157
18,1 14,1 26.8 — 24,8 12,2 13, 5 15,7 585, 2| 24, 4 11,2 27,2
166 166 159 53 159 166 166 166 166 166 164 164
313 451 124, 3 1,123 1, 407 114 110 5.21 1,61 1,86 0, 538 0. 582
64.6 81.8 32. 5 192 407 18.3 185, §| 1.28 0. 820 0. 604 0, 0847 0.187
20.6 18.1 26. 2 17,1 28,9 15.8 14, 2 24, 6 51,0 32, 5 15,7 32.1
8 8 9 9 9 8 8 8 8 8 10 10
294 445 102 864 1, 230 114 106 6.11 1, 45 1, 89 0, 559 Q. 700
60, 2| 85. 0 21, 5 206 137 15,1 13, 6 0. 632 0. 669 0.355| 0,0725 0,0614
20,5 19.1 21,1 23, 9 11,1 13.2 12, 8 10, 3 46, 2| 18, 8| 13.0 8,78
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Table 2. (>-3%) (Continued)

¥ B ;
kB &E | aKk&R ﬂiiﬁlhﬁ Bﬁﬁ@ %ow oM Coﬁé-
- Specific Mois- |Average| Late Static bending m
WEE LUTS gravity|  turel annual pgf)od to-
Soucie an mark |\ | gt o] g e T T
@lem®)| B | (omy | @B [kelem)|(glom)(kg/om?) kglom®)
2 " n 54 54 54 54 54 54 54 54
SUGI £ 0.37s| 14,8 2,65 9.31] 81,0 384 646 - 94.6
%G S.D. | 00316 0.352 0.892 2.14 10.8 52,6 71.4 18.8
C.V. 8.43 2,38 33.7 23.0 133 137 110 19.8
2 " " 54 54 54 54 54 54 54 54
p— £ 0.37¢f 14,9 2,45 11.1] BL7 393 653 99.2
B I S.D. | 00360 0.395 o0.786 2.51 -11.8] 64.3 92,6  14.4
cv. 9.57| 2,65 32.1 22,7 14.4 16.3] 14.2 146
% " n 49 49 49 49 49 49 49 49
SUGI £ 0.413 145 270 16.1 826 381 694  94.5
BN S.D. | 0,0425| 0.861 1.07| 6.64 12,5 53.9 948 17.8
C.V. 10,30 593 39.6 41.1| 152 142 137 18.8
. n 157 157 157 157, 157 157 157 157
£ 0.387| 14.8/ 2.60 12,0 ~81.7 386 663 96.1
witE SI(J)%I all S.D. | 0.0405 0.594 0,919 505 11.6 57.1 88.6l 17.1
e C. V. 10, 5| 4, 02 35, 4 41, 9] 14, 2 14,8 13. 4 17. 8
e s % n 62 58 58 — 62 62 62 58
HINOKI z 0.380, 155 0,863 — 77 368 666| 90,0
% ] g D. | 0.0200 0,956 0,230 — 710 842 439 122
: V. 5.25|  6.18 @ 26.7 —| 914 9.29 659 136
10 10 10 10 10 10 10 10
JETAFum »
z 0.442] 16,2 0.243 582 820 327 692  95.0
: HI,NOI%ASSNARO S.D. | 0.0312 0,718 0.054¢] 1.82 107 34.2 52,8 161
C. V. 7.07| 4.4 22.5 3.2 13.0 10,4 7.64  16.9
N ¥ T
. 14 14 14 — 14 14 14 14
LA 7 0.350 13.0, 3.73 —| 7506 2270 440 93,9
DOZ%ONC?KI S.D. | 0.0256 0.496 1.45 —|  15.3 42,0  63.5 " 11.4
C. V. 7.3l 3.8l 38.8 —| 202 185 145 121
Yoo n 11 1 11 — 11 11 1 1
Sl | b | o8 st 1E D opd 2 & n
C.V. 1.5 2.02 350 —|  12.¢ 10.20 11.8 19.0
AN XTAYIFE | n 25 — — — 25 25 25 25
KOBANO- % 0. 476 ] — | s 433 826 120
YAMAHANNOKI | S.D. 0, 0179 — — — 12.5 72,8 87,6 20, 8
72 F C.V. 3.77 — — — 12,8 16.8 10, § 17,4
. n 50 33 33 — 50 50 50 33
<z h v o ol L
R IR I I = I X
C.V. 4,54 3.53 66.6 —|  9.29] 10,3 8.5 15.0
S . — 11 11 11 11
T F p 0. 700 101(1) 1. E — 137 654 1,223 152
%‘?’A%A S.D. | 0.0200 0.223 - 0.778 — 212 965 116  25.5
C.V. 2.86) 2.23 62.8 —~  15.4  14.8 9.47 167
, y n 10 10 10 — 10 10 10 10
' z 0.566  16.4 0.349 —  89.4 401 7671 .« 105
SIEURP! S.D. | 0.0244 11.4 0,056 —  9.41 560 835 1.4
C.V. 432 10,9 16.1 — 105 140 10.9  10.9




BAETEMEOWE HREXESEEORENMEE (hit . L#H) — 21 —

#t R ®+ A W . ; ,

pression-parallel- Tension-parallel- Shear-parallel- » H E‘ & I Cil bE dbj
grain to-grain to-grain ardness mpact bending

E; H,; H Hy a
2 | % o b | o | TR | T et kgl |(kgl Ru (kg m/
(kg/cm?®) (kg/cm?) kg/cm®)(kg/cm?) (kg/cm?) (kg/cm?)(kg/cm?) mmI)| mm?)| mm?3)|(g/cm®)| cm?
54 54 55 59 55 52 52| 52 52 52 54 54
227 341 96, 4 573 886 77,4 67, 2, 83 0. 688 0, 855 0, 370 0,294
30,7 42,6 16,8 119 174 8.21 8. 53 0. 635 0, 231 0,170, 0.0320 0,0620
13,5 12,5 17,4 20, 8 19, § 10, § 12, 6 22, 4 33. 6 19,9 8. 65 21,1
54 54 55 55 595 54 54 54 54 54 54 54
211 314 97. 4 569 918 82, 3 69,5 3. 00 0, 536 0.992 0. 378 0. 424
34, 0 44, 3 17,1 161 242 8. 94 10. 8 0. 660 0, 242 0.398] 0,0401] 0.0746
16,1 14,1 17, 6 28, 3 26,3 10, 9] 15.5 22,0 45,1 40, 1 10,6 17.6
49 49 50 50 50 49| 49 49 49 49 50 50
271 353 88.8 701 1,008 103 81,9 3. 67, 0,733 1,12 0, 418 0. 555
47.9 46,0 17. 2] 145 227, 12,1 11,8 0. 677 0, 230 0. 342 0.0506 0. 104
17.7 13. 0| 19.3 20,7 22,5 11,7 14, 4 18. 5 31, 3 30. 5 12,1 18.8
157 157 160 160 160 155 155 155 155 155] 158 158
235 335 94, 4 611 935 87, 3 72,8 3.16 0, 649| 0. 987 0, 388 0. 421
45, 3 47,0 17,3 154 220 14,8 12,1 0,743 0. 235 0. 304 0, 0460 0,133
19, 3| 14,0 18.3 25,2 23.6 16. 9 16,7 23, 5 36. 2| 30. 8 11,9 31.7
58 58| 65 — 65 58 58 58 58| 58 64 64
260 329 93. 0 — 1, 209 98.1 103 3. 25 0, 803 0.719 0. 394 0, 558
30, 4 21,7 13. 4 — 203 8,12 9, 85 0, 353 0, 222 0.1783; 0,0261| 0,0613
11,7 6, 59 14, 4 — 16, 8§ 8, 28 9, 54 10, 9| 27,7 24,1 6, 61 11.0
10 10 10 — 10 10 10 10 10 10 10 10
270 365 985, 2 — 1, 164 98, 4 108 4, 24 1..360 1. 000 0, 479 0,538
24,6 24, 6 20. 3 —] 173 16,7 11,7 0, 371 0. 356 0. 216 0, 0296 0. 109
9.2 6,74 21, 4 14,9 16,9 10, § 17,6 26.2 21, § 6. 16 20, 2
Hardwood

14 14 13 — 13 14 14 14 14 14 8 8
164 250 85.8 — 745 57.9 68. 4 2. 45 0,498 0.399] 0.358 0,323
18.6 18,9 16, 4 — 325 5. 63 6,61 0,332 0.0960| 0.0862 0, 0438 0.124
11,3 7.58 19,1 — 43, 6 9.73 9. 67 13. 6 19. 3 21,6 12,2 38. 4
11 1l 11 11 11 11 11 11 11 11 11 11
178 254 83,0 676 944 56, 4 61.3 2, 55 0.513 0. 434 0, 31¢ 0, 392
31.7 27.7 14,7 206 221 49, 2| 5. 60 0, 345 0.102] 0.0733] 0.0843] 0.0460
17.8 10, 9 12,7 30.5 23, 4 8,73 9. 14 13.5 19,8 16,9 10.8 11,9
25 25 15 15] 15 25 25 25 25 25 13 13
222 394 120 867 1,516 93.6 11 4,50 1. 216 0. 960 0. 488 0,662
29.1 35. 5 12,3 146 300 6, 54 9. 1¢ 0,577 0. 276 0,200 0,0141 0.191
13,1 9,08 10. 3 16. 8 19.8 6,99 8. 35 12, 8| 22,7 20. 8 2. 89 28,8
33 33 36 36 36 34 34 34 34 34 50| 50
318 466 125 873 1, 39¢ 147 178 4,93 2,53 2,09 0. 696 0. 956
33, 4 45,1 17.7 232 331 9. 80 12, 5 0.547] 0,273 0, 237; 0.022¢ 0. 256
10, 5 9, 68 14,2 26, 6‘ 23.7 6. 68 7.03 11,1 10, 8 11,3 3. 25 26,8
11 11 11 11 11 11 11 11 11 11 12 12
383 567 140 1,188 1,795 167 138 5. 80 2,77 2.17 0,705 1.19
49,7  62.3 26,5 313 409, 8.15 5,73 1,09 0, 195‘ 0.151; 0.0319 0, 280
13.0 11,0 18. 9 26, 3 22,8 4, 88 4,15 18.9 7,02 6. 96 4,53 23.6
10 10 9 9 9 10 10 10 10 10 10 10
274 416 91,1 688 1,033 117 121 5. 54 2,32 1.750 0. 580 0, 689
35. 0 24,0 11,9 105 126 8. 49 27.9 0. 385 0,762 0. 276 0. 026 0. 161
12,8 5.77 13.0 15,3 12,2 7.25 23.0 13,9 32.8 15,8 4, 56 23. 4




— 22 — HEABERERE H3195

Table 2. (>3 %) (Continued)

w o | ok | K2 | . 0t
- Specific Mols: |Ajenge Late Lot vising Com-
WEELUES gravity ture| annual pg;'_”d to-
: t test (content| ring
Species and mark a h t.
’ Ru y WII%}h cenLage 108Eb Tp b 108Ec
(glcm®)| (%) (mm) (%) {kglcm®)|(kg/cm?)(kg/cm?) kg/cm3)
- n 60 60 45 — 60 60 60 45
BUNA z 0. 655 14.9 1. 60 —| 94,4 438 929 107
B E S.D. | 0,0384 1,448 0,590 — 10, 4 54,3 91,4 19,0
C. V. 5, 86| 8.76 36. 8 — 11, 0 12,4 9, 84 17, 8
> " n 53 52 52 — 53 53 53 52
BUNA £ 0. 663 14,1 1.69 —| 95,2 289 675 101
B F S.D. | 0.0454 0.971] 0,683 — 14,9 52,0 109 17.0
C. V. 7,18  6.90]  40.4 — 15,6 18,0 16, 2 16, 8
- ¥ n 68 63 63 — 68 68 68 63
BUNA z 0.622 13.6 1,20 —  97.5 440 920 116
38 1 S.D. | 0.0415 0.538 0.399 —_ 15.1 58.3 1100 24,4
C. V. 6.66  3.97| 33.3 — 15,5 13. 2 11,90 21,1
> ¥ n 51 49 49 — 51 51 51 44
BUNA £ 0.639 13.9 1.29 —|  99.6 540) 993 116
® K S.D. | 0.0433] 0.993] 0,450 — 11,6 80.8 127 15. 4
C.V. 6.78 7.14 35,0 — 11,6 15,0 12,8 13.3
- ¥ n 70 68 68 — 70 70 70 68
BUNA z 0. 658 15. 8 1. 50 — 108 363 823 116
B8 I S.D. | o.0679 0.755] 0.736 —| 22,7 74.6 163 25.1
C.V. 10,3  4.78] 49,1 — 21 20.6 19.8 21,7
. 5 n 302 292 277 — 302 302 302 272
BUNA £ 0, 642 14, 4 1. 45 —  99.2 412 869 111,35
wiE O 1 S.D. | 0.0510 1.293] 0.617 — 16.6 102 162 21.90
=2 Ver a C.V. 7.94  8.97  42.6 —| 16,7 248 18,6 19.6
> B o5 v n 51 46 46 — 51 51 51 46
z 0. 961 13,5 1,99 — 168 758 1,426 189
AK4AOG‘§SHI S.D. | 0.0529] 0.691 0.575 — 19,5 88,0 178 27,0
Cc V. 5. 51 5,13 289 — 11.6 1.6 12,5 14,3
- n 12 12 12 — 12 12 12 12
P >
z 0,902 13,7 1,76 — 166 744 1,343 181
SHH}{L\KIQSHI S.D. | 0.0587 0,535 0.695 — 15,6 61.7 135 14, 5
C.V. 6. 51 3.91 39. 4 —|  9.40, 8.30 10, 1 7.99
.. n 13 10 10 — 13 13 13 10
"'ICEH’(E AjéHI/ z 0. 827 13.7 2,09 — 150 734 1,306 163
43 N S.D. | 0.0581 0.398 0,74 — 14.4 94,8 127 13.1
C.V. 7.03  2.91 35,4 — 9,62 12,9  9.74  8.04
sz ¥ 3 n 63 59 59 — 63 63 63 59
3 z 0. 667 13.9 1.16 — 103 430 889 116
MI%ENCARA S.D. | 00613 o.879] 0.490 —| 198 805 136 26.7
C.V. 9.19| 6.32 42,3 — 19,2 18,7 15,3 23.1
s %X F 3 n 51 44 44 — 511 51 51 44
3 x 0,717 15,3 1,55 — 102 460 999 115
MI%gNS‘RA S.D. | o.0519 0,739 0.579 — 16,00 71,2 122 18. 8
C.V. 7.23  4.82 37.2 — 15,7 15,5 12,2 16. 4
s 2 o+ 3 n 52) 52 52 — 52 52 52 52
3 z 0.736 15,3 1.28 — 128 478] 1,086 134
MI%ENQRA S.D. | 0,0612 0.557 0.49 —| 241 92,2 160 31.8
C. V. 8.31 3. 64 38, 8 — 18.8 19,3 14,7 23. 8




BAETEMEOHE AXREFEDHEOREANE (i - 1) — 23 —

E & #E &+ A B . .

pression-parallel- Tension-parallel- Shear-parallel- » H Zi‘ = I & % bEﬁi f
grain to-grain to-grain ardness mpact bending

'3 o Ey H, Hy H,; a
? ¢ laos v | ot | TR kgl |(kg/ |(kef Ru lkg-m]

(kg/cm?)(kg/cm?) kg/cm?)|(kg/cm?)(kg/cm®) (kg/cm?)(kg/cm?)| mm?)| mm?)| mm?)|(g/cm®)| cm?)
45 45 56 56 56 46 46 46 46 46 64 64
280 417 94.8 752 1,258 156 126 4,75 2,18 1,77 0. 663 1,217
35, 4 38. § 16.8 181 318 13. 4 10.1 0, 429 0.271 0.283 0,0368 0, 408
12,6 8, 54 17.7 24,1 25.3 8. 55 7.97 9.04 12,4 16,0 5,56 33.5
52 52| 54 — 54 45| 45| 49 45 45| 50 50
284 424 90, 7| — 1,157 159, 137 5. 86 2, 68 1,96 0,624 0, 825
31,4 34, 2 14,8 — 256 16, 5 18.1 0.320, 0.463 0. 487 0.0414 0.216
11,1 8,07 16,3 — 22,1 10. 4 13,2 10. 9 17. 3 24,9 6. 63 26,1
63 63 56| 56 56 55 55| 55 55 55 55| 55
264 407| 96. 5| 824 1, 349 123 146 4,61 2,60 1. 85 0, 627 0.913
32. 3 37.7 13,1 235 382 14,4 15, § 0.540 0.350 0.428 0.0399 0, 285
12, 2 9, 28 13. 5 28.6 28.3 11,7 10. 9| 11,7 13. 4 23,1 6.35 31,2
44 44 63 63 63 45 45 45 45 45 48 48
323 463 102 915 1, 438 162 134 5. 04 2,02 1. 56| 0. 651 1. 20
46, 6 44,8 19, §| 254 352 15,1 11,7 0. 563 0, 314 0. 269 0.0434 0. 369
14, 4 9. 68 19,2 27. 8 24,5 9.31 8,70 11, 2 15, § 17, 2 6. 66 30.8
68 68| 59| — 59 70 70 70 70 70 61 61
319 468 98,7 — 1, 209 162 135 6. 30, 2,78 2. 16| 0. 661 0,917
59.1 74,4 24,1 — 373 20.1 17,2 0. 600 0. 616 0, 484 0, 080 0, 311
18. 5 15,9 24, 4 —_ 30. 8 12, 4 12,7 19,1 22,1 22, 3 12, 2] 33.9
272 272 288 175 288 261 261 261 261 261 278 278
294 436 96,7 834 1, 286 152] 136 5. 37 2. 49| 1,89 0, 647 1,017
48, 9 55,7 18,5 235 353 22, 2| 16. 3 1.04 0. 421 0. 400[ 0, 0541 0, 363
16, 6 12,8 19,1 28,2 27,4 14,6 12,0 19, 3 16,9 21,2 8. 36 35,7
46 46 49 49 49| 52 52 52| 52| 52 49| 49
500 725 166 1, 289 1,756 229 205 8. 39 4,72 3.79 0. 959, 1,45
57,3 56. 6 23. 4 367 480 16,5 18.7 0, 843 0. 682 0,537 0.0578 0, 448
11,5 7.81 14,1 28,5 27, 4 7, 20 9. 16 10,0 14,5 14,2 6.01 30.8
12 12 6 6 [ 12 12 12 12 12 6 6
461 658 163 1, 461 2,026 209 180, 7, 49 3. 65 3.04 0.912 1. 55
44,7 51,5 25.8 415 563 14, 0 4,81 0. 493 0. 354 0,327 0,0634 Q. 262
9.70 7.83 15.9 28,4 28.1 6. 70, 2.67 6, 58 9.72 10,7 6,95 16,9
10 10 12 12 12 13 13 13 13 13 11 11
425 601 145 1, 385 1, 944 194 173 7.21 3.27 2,76 0. 802 1.52
19,1 49.9 6. 76| 174 252 17. 5 14,8 0,790 0, 417 0.567| 0.0720 0, 531
4. 5 8. 30, 4, 69 12, 5 13.0 9. 19 8, 57 11,0 12,7 20, § 8.97 34,8
59 59 43 43 43 63 63 63 63 63 44 44
281 426 103 915 1, 536 138§ 117 4, 98 2.06 1.67 0,703 0. 968
54,3 61, 4 27, 2] 298 412 17, 6] 12,9 0,817 0, 359 0. 275 0, 0505 0. 246
19.3 14,4 26,4 32,6 26,8 12, 8§ 110 16,4 17, 4 16,5 7.18 25,4
44 44 52 52 52 47 47| 47, 47 47| S0 50
297 453 96. 9| 820 1, 235 160 145 5. 19 2, 44 1,92 0,711 1,03
37.8 45,3 21, 4 196 302 19, 3 13,7 0, 574 0. 488 0, 304] 0, 0681 0,312
12,7 10,0 22,0 23. 9 24, 4 12,1 9, 46 11,1 20,0 15.9 9, 57| 30. 3
52, 52 53 53 53 52| 52 52 52 52 53 53
325 537 119 921 1, 479 148 157 7. 36 3, 30 2,68 0, 749 1,18
46.7 56. 3 26,7 29,1 420 14, 8 15,1 0. 531 0. 652 0. 422 0.0600 0. 336
14,4 10.5 22,4 31,6 28. 4 10. ¢ 9. 66| 14,4 19.7 15,7 8. 02 28.5




— 24 — KRERBREFERE H395

Table 2. (2-3%) (Continued)

e | A rin
SH’J f;?@ Ri BbiR Bt @ ..
BESLULE g?:::rlit; Olst-ure a‘rrf_;lrjgle pev;?od BHic benne to-
Species and mark at Rt::’St con;ent v::gtgh centage( aEb op b (logi‘c
L o
(g/lcm®)} (%) (me) (%) |kglem?)(kg/cm?)(kg/cm?) kg/cm?)
c % F 3 n 84 73 73 - 84 84 84 73
MIZUNARA | o' | ologed 158 o4 | 155 679 B 23
C. V. 9.470 l0.8| 4Lz —| 204 198 175 210
: % F 3 n 250 228 228 — 250 250 250 228
winied | o A S E
L Ver a C.V. 9,44 11,7 416 — 21,8 18,7 16.8  23.5
~~ o o= L n 12 14 14 _ 12 12 12 12
HAEUI\EIRE s.p. o%ii? o.l ‘31592 0.225(8)3 4 1:131 c1> 53.3(1) 7?1 2 152?
C. V. 7, 44 3, 82 33.0 —] 11, 8 11,7 8. 48 10, 2
n 67 67 67 — 67 67 67 67
rox . F £ 0.594 13,3 1.57 — 90,6 528 1,020 102
KEBY%KI S.D. | 0.0543 0.518 0,523 ~ 173 963 180  23.9
C. V. 9. 14 3, 89 33. 4 — 19,1 18. 2 17.7 23, 4
by s n 12 12 12 - 12 12 12 12
aarboe’ |y | g st o D oud gl m
C. V. 7.56 4,33 314 — 1209 160 144 220
n 7 8 8 — 7 7 7 g
* x o/ F £ 0.486| 16.5 1.40 —  77.9 386 762 92.4
HONOKI S.D. | 0.0355 1.212] 0.115 —|  s.59 27.0 7.3 130
5t D C. V. 7.30, 7.34 821 —| 7170 699  7.52 141
. 12 12 12 — 12 12 12 12
2 7 /4 F j 0.695| 15.6  1.65 — 113 sag| 1,065 132
TA%UNI\?KI S.D. | 0.0359 0.554 0,856 I 128 769 (113 16.4
C.v. 5.16  3.55 - 51.9 — 10 15y 0.6 12,4
10 1 10 — 10 10 10 10
A z 0. 908 15? 1,35 — 148 715| 1,340 154
IsgN%KI S.D. | 0.0971] o©.64l] 0,501 —| 231 158.7] 236 46.0
C. V. 10.7]  4.08 37.2 —|  is.¢l 222 17.6] 29.9
- 1 1 — 11 1 11 11
A A z 0 6é\}3 16.8  1.50 — 914 507 979 102
ITASS(;AKAEDE S.D. | 0.0724] 1.70| 0.537 —| 157 109 117, 25.2
D C. V. 1.1 10.1  35.9 | 71 214 19 247
|
n ! 12 17 12 — 12 12 12 12
v ¥ % ! —
Gladod | o S8 n] g T ol
C C. V. 11.8  4.76  30.0 —| 183 185 154 208
. 12 12 12 — 12 12 12 12
NYEY (V) i —
PNEeNect N ERRR (PN (R % I I
C.V. 8.77| 4.75 9.5 —| 130 124 1.9 126
. 5 v n 12 12 12 — 12 12 12 12
v i 0.564 13,8 1,77 — 101 472 895 118
5621101{1 S.D. | 0.0485  1.44 0.939 — 231 935 174 30.6
C. V. g.6C| 10.4  53.1 — 228 19,8 19.5 26.0




AAETEMEONE HAETEIISBEORENAWE (bH L) — 25 —
23 + A W o .

: . ey 7z X B8 dH
pression-parallel- Tension-parallel- Shear-parallel- e
grain to-grain to-grain Hardness Impact bending

E H, H, H, a

v | % o bo| o R (kg |(kg/ (ke Ru (kg m/

(kgfem?)(kg/cm?) kg/cm®) (kg/cm?) (kg/em?) (kg/cm¥) (kg/cm?) mm?)| mm?) mm?)| (g/cm®)| cm?
73 73 63 63 63 72 72 72 72 72 71 71
317 463 91.6 798 1,182 145 155 5. 28 2.33 1. 99 0,772 1,01
75.1 70.1 20, Q| 221 294 17, 9] 17.6 0,902 0, 497 0, 4100 0,0728 0. 329
23.7 15, 2 21, 9| 27,7 24,8 12,3 11,4 17.1 21, 3 20,6 10,1 32,5
228 228 211 211 211 234 234 234 234 234 218 218
306 468| 102 858] 1, 342 147 143 5. 63 2. 49| 2,04 0.722 1.05
60. 0| 72,2 25, 8 256 385 19, Q| 22,3 1. 26 0. 492 0, 355 0.0663 0,319
19.6 15,4 25, 3 29, 9| 28,7 12,9 18, 5 22, 4 19. 8 17.4 9,19 30, 4
12 12 12 12 12 12 12 12 12 12 12 12
294 446 119 1,075 1,746 126 125 4,63 1.65 1.51 0. 622 1.05
35.5 34,1 9. 82 157 420 11,1 14,2 0. 343 0, 252 0,190, 0,0296 0. 290
12,1 7. 66 8, 27 14, 6 24,0 8.87 11.4 7, 40 15,3 12,6 4,76 27.8
67 67 51 51 51 49 49 49 49| 49 49 49
293 4521 85. 9 897 1, 296 128 126 5. 28 2, 66 2,28 0, 627 1.09
50, 7| 72,4 16, 4 291 469 17.3 17, 2 0. 839 0.707 0.576] 0,0588 0, 857
17, 3 16,0 19,1 32, § 36. 2 13,5 13,7 15,8 26, 6 25,3 9,38 51,0
12 12 12 12 12 12 12| 12 12 12 12 12
256 375 90, 9 745 1,115 117] 106 3., 90 1. 40 1. 20 0. 493 0. 523
42, 6 55.1 16, 8 222 333 12,7 9, 67 0. 835 0,279 0.235] 0.0374 0.104
16,7 14,7 18, 5 29. 8 29.8 10, 9| 9, 15 21,4 20,0 19, 6 7.58 19,9
8 8 8 . 8 8 10 10 10 10 10 10 10
248 356 80.6 668| 1,057 120 98,2 3. 59 1,78 1. 35 0,473 0, 463
27,8 27,7 11,3 101 172 13.8 8. 39 0, 433 0. 294 0, 345] 0.0339 0.180
11,2 7.79 14,1 15,1 16. 3 11, 5 8, 54 12,1 16.5 25, 4 7.18 38,8
12 12 13 13 13 12| 12 12 12| 12 12 12
361 525 121 942 1, 347 161 148 5. 89| 2,56 2,20 0.712 1, 068
48, 8 60, 6 16, 6 39, 6| 155 10. 0 10. 2 0. 514 0. 315 0. 244, 0.0480 0, 458
13.5 11, 5 13,7 10, 6 11,5 6. 24 6. 89 8. 74 12,3 11,1 6,75 42,9
10 10 10 10 10 10 10 10 10 10 10 10
441 666 152 1,151 1,714 212 191 7.55 3.94 3. 43 0.914 2.24
70,6 110 25.6 248 395 28, 4 25.1 1. 20 1.03 0.896| 0.0557 0. 257
16, 0 16. 6 16, 8 21,5 23.1 13,3 13,2 15,9 26,3 26,1 6.10 11,5
11 11 9 9 9 11 11 11 11 11 10 10
280 420 96, O 893 1, 383 183 153 5, 05 2,75 1.88 0. 665 0,730
56. 8 54.6 23,1 20,2 277 12. 5 13,7/ 0.557| 0,438 0.300| 0.0368 0,171
20. 3 13.0 24,1 22,7 20.0 6, 86 8,91 11,0 15,9 16, 0 5,53 23.4
12 12 15 15 15 12 12 12 12 12 8 8
258 377 108 610 1, 066 91.5 106 3. 68| 1, 06| 0.711 0, 492 0. 659
42,3 62, § 14,3 95,7 242 9.92 14, 3 0,611 0. 220 0.137} 0.0573 0,168
16. 4 16. § 13.2 15. 7 22,7 10. 8 13.5 16, € 20, 8 19,2 11, ¢ 25.5
12 12 11 il 11 12 12 12 12 12 12 12
233 335) 79,6 825 1,159 99. 2, 102 3. 63 1,36 1.24 0,524 0. 656
39,1 43,1 19, 8 196 274 10,0 14, 0O 0. 549 0. 290 0, 206| 0, 0460 0,312
16, 8 12,9 24,9 23.8 23. 6 10,1 13, 8 15,1 21,4 16, 6 8,77 47,5
12 12 12 12 12 12 12 12 12 12 13 13
299 422 107 732 1, 329 111 104 4, 65 1. 48 1,48 0. 554 0, 687
67, 5 67.1 25,7 278 447 10, 2 15,9 0.724 0, 435 0,378 0.0507 0. 106
22,6 15.9 24,0 38.0 33.7 9. 20| 15, 2 15,6 29.4 25, ¢ 9. 14 15,5




— 2 — HERBREHERL #3195
Table 2. (2-J%) (Continued)
BOE | ak® | Ead | mpw = 5t
Specific Moi Aﬁiﬁiﬁﬁ Late E% t.B,‘] b Hﬁd' 2l Com-
. =) pecific Mois- verage atic bending "
WL JUES gravity ture| annual p::?od to
. at test [content| ring
Species and mark R. % Wivl%}:h cenlt’age(lofj,, o @ (108Ec
(glem®| (B) | (mmy | (B |kslem?|(kg/cm?(kg/em?) kg/cm?)
¥ F : n 57 57 57| —_ 57 57| 57 55
: x 0. 695 14, 0 2, 26 —_ 129 496 1,109 148
YACG:I7-IIDDAMO S. D, 0, 0378 1,17 0. 762 —_ 11,9 70, 4 96,7 25, 4
C. V. 5744 8. 21 33.7 —_ 9. 25 14, 2 8,72 17,2
. n 13 9 9 — 13 13 13 9
7 AgDAéleIO{_ x 0. 720 13.6 1. 50 — 86, 0 377 816 125
68 C S.D. 0. 0347 0. 403 0, 473 — 14, 8 56, 9 85, O 20,2
C.V. 4, 82 2. 98 31.5 — 17,2 15, Q| 10,4 16. 2
) n 13 13 13 — 13 13 13 13
KIRI x 0.291 12,8 9,12 —_ 46. 9 247 439 50. 8
6 H S.D. 0.0192 1,05 3.78 — 5. 30| 35. 0 42. 8 8. 89
C. V. 6. 59 8,15 41,5 — 11, 3 14,2 9.74 17.5
n X B & B Number of specimens tested
X E O OE B M Mean value
SD.:fE #¥ F = Standard deviation
CV.. & & #F# %= Coefficient of variation (%)
Ry :% % H E  Specific gravity at test
uw 5 K j: o Moisture content
W:% ¥ 4 8 8§  Average annual ring width
L @ 7 -4 Latewood percentage
Ey B+ v 7 HE Young’s modulus in static bending
E; : fEWHY >~ 7 HRE Younc's modulus in compression parallel to grain
E; :#55EYy v /& Youxng's modulus in tension parallel to grain
Table 3. baiid o E #E E B
Results of local bearing
MELE LUD S HiE B i) (Tangential direction)
: Ru op o1mm 5% o1.4mm
Species and mark ™| (glem®) | (kg/em®) | (kglem®) | (kgfem?) | (kglem?)
&t -4 ¥
: 0. 446 64,0 95.3 99. 6 103, 2
> 4 M 5 0. 021 5.05 7,59 7,63 7.97
MOMI 1.73 7.88 7.96 7,66 7.72
b sy 0, 407 37.3 74,0 79.6 84.8
q 7 D 5 0. 034 7.06 11. 6 12,6 13.2
TODOMATSU 8.38 18.9 15,7 15,9 15.5
Y 5 ~ 0. 435 36,1 70,6 77.6 84,0
SHIRABE 8 H 6 0. 062 8, 65 18, 4 21,1 23, 4
14,3 24,0 26,1 27,2 27,9
- . 0. 570 75. 4 145, 3 154, 1 160, 5
j] 7 -2 \/ . . . .
9 J 68 0. 045 12,4 25,1 27.0 28,0
KARAMATSU 7,97 16.5 17,2 17,5 17.5
. . 0., 411 36.8 69.5 74,6 79.7
r v = . . :
10 C 37 0,028 4,53 8.58 8.71 9.57
EZOMATSU 6,82 12,3 12, 4 11,7 12,0




AXRETEMEONE HAETEISHEOBRENWE (bt L) — 27 —
#H e gl + A W _ .

. . 1z & wmOR oy
pression-parallel- Tension-parallel- Shear-parallel- 1 H
grain to-grain to-grain Hardness Impact bending

E; H, H, H; a
» e (108 7p o TR T (kg (kg |(ke/ Ru teg-my
(kg/cm?) (kg/cm?) kg/cm?) (kg/cm2)|(kg/cm3) (kg/cm?)(kg/cm?) mm?)| mm?)| mm?)| (g/cm3) cm?)
55 55 57, 57 57 54 54 54 54 54 57 57
324 488 139 1, 209 1,729 135 144 5. 41 2. 05 1.96 0. 686 0. 941
45, 2, 49,9 26,0 298 437 16,7 13. 3 0, 809 0, 595 0. 557] 0,0392 0. 238
14,0 10, 2 18.7 24,7 25, 3 12,3 9. 20 15.0 29.0 28, 4 5,71 25.3
9 9 7| 7| 7| 9 9 9 9 9 5 5
268 423 116 981 1, 649 155 162 5. 08 2,56 2,35 0,721 1.11
35. § 24,5 25,3 180 380 7. 97 11,6 0. 307 0. 221 0. 296 0.0244 0, 325
13. 4 5. 78] 21,7 18. 3 23,0 5. 13 7. 14 6, 04 8. 64 12,6 3.38 29,2
13 13 11 11 11 13 13 13 13 13 12 12
168 229 43,1 355 549 54, 3 59. 9 2,42 0, 630 0,574 0. 301 0. 290
17,7 23, 0 7.92 69. 0 92,7 6, 66| 8. 90| 0. 280 0. 143 0,104 0.0179] 0.0379
10.5 10,0 18. 4; 19, 4 16, 9| 12,3 14,9 11,6 22, § 18,1 5,94 13.1
op b B BB Stress at proportional limit

g BT W M & Modulus of rupture in static bending

ge THE HE M oW X Maximum crushing strength in compression parallel to grain

o ‘At Bl BR #W X Maximum strength in tension parallel to grain

TR P EAMME (BERME) Shearing strength (Radial surface)

7 CEANEE (JREE) Shearing strength (Tangential surface)

Ho:RkOmbrEx End hardness
H i BEE » 72 X Side hardness (Tangential surface)
H ;4 E & » 7 X Side hardness (Radial surface)
a JIP & v F — Absorbed energy in impact bending
¥ R & g 8 om
tests (Air-dry condition)
w®" B & (Radial direction)

03, omm ” Ry ‘ Ty Oymm 5% 01.6mm @g.omm
(kg/cm®) (g/cm?) [ (kg/em®) | (kg/cm?®) | (kg/em?®) | (kg/em?) | (kg/cm?)
Softwood

111,2 0, 452 34,2 57.4 62,5 66.5 70.2
9.05 5 0,025 8.54 9. 30 12,9 14,1 12,6
g,14 5.52 25.0 16, 2 20.7 21,3 17.9
93.9 0. 394 46, 6 73.8 76,8 8l.6 90,1
14,3 S 0.032 10. 4 16,7 18,6 18.8 19,7
15,2 8.08 22,3 22,8 24,2 23,0 21,9
92.8 0. 403 36. 6 64,8 €9,7 73.3 82.7
25.9 5 0. 069 6,91 9.00 12,2 12,7 15,8
27.9 17,1 18,9 13,9 17, 6 17,3 19,1
170. 1
30,2 —_—
17.8
87.5 0,412 37.9 63,7 68, 3 72,3 80.5
10. 4 34 0. 030 5.09 9,77 8. 55 9,02 10. 8
11,9 7,22 13, 4 15,4 12,5 12,5 13. 4
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Table 3. (0-3%) (Continued)

WEL LB LD ¥E H H (Tangential direction)
s Ry Ty Gimm 5% o1 5mm
Species and mark " (glem®) | (kgjcm®) | (kg/cm?) | (kgfem® | (kg/cm?)
. " 0.543 84.1 128, 2 134, 3 143,1
TSUGA 14 M 4 = - - - -
0. 471 47.9 89.1 96.0 102.0
7 ﬁ —? \y . . . . -
15 F 55 0. 068 1.5 23.6 26.1 27.6
AKAMATSU 14.4 24.0 26.5 27.2 27.0
0.575 73,4 131.0 142, 4 151.7
TA =z 7 15 I 27 0. 057 12,3 20. 1 22.3 23.5
AKAMATSU 9.97 16.8 15, 4 15.6 15.5
0.573 67.6 131.0 142.6 152.6
s o0 e _ . ) X ) )
15 L, 56 0,064 11,3 24,2 23.4 25.3
AKAMATSU .1 168 18.5 16, 4 16,6
5 B o 0.533 60.9 1143 124.0 132.3
Over all 138 0. 081 15.8 30.9 33.3 35.7
AKAMATSU 15.3 | - 25.9 27.0 26. 8 27.0
PR 0.567 66.8 130.8 142,1 152.5
17 N 8 0.047 10,3 156 17.9 20.1
KUROMATSU 8.37 15,4 12,0 12,6 13,2
" 0.372 36.2 67.8 72.1 76.9
SUGI 18 G 28 0.032 6.28 11.3 107 11,4
8.69 17,4 16,6 14.8 14.8
. 0.375 38.6 69. 4 73.7 78.0
18 1 27 0.036 7.35 133 13.8 14,2
SuGl 9. 48 19,0 19, 1 18.8 18,2
2 . 0. 409 47.8 84.7 89.7 95.6
SUGI 18 N 48 0.041 8.53 19.0 18.5 18, 4
10, 1 17.8 22,4 20,6 19,2
e 0.390 42,3 76.1 80.7 85.9
SUGL Over all 103 0,041 9.27 17.6 17,5 180
10.6 21,9 231 21,7 21.0
., = 0.386 37.4 68.0 71.2 74.5
HINOKI 20 ] 31 0.022 4.23 8. 50 8. 85 9,42
5.56 11.3 12.5 12, 4 12.6
0.426 44,0 75.5 80.1 83. 4
L) %x7AFT . : : : ‘
24 F 10 0.028 7.70 13.2 14,7 15, 4
HINOKIASUNARO 6. 62 17.5 17.5 18, 4 18,5
JIN - &t
v om s s 0. 361 20.7 35.5 38.3 41,4
2% C 7 0.018 2.07 3.28 3.62 3.96
DORONOKI 4,97 10.0 9.23 9. 44 9.54
b 0.325 21,4 36.0 38.5 40.6
N 29 H 6 0.035 2.97 5.50 5,74 6.03
SAWAGURUMI 0.7 13,9 15,3 14,9 14,9
:""/;‘i;’/* 0.473 38,1 68.2 73.4 77.8
72 F 15 0,021 5.13 8. 40 8.98 9. 36
KOBANOYAMA 4, 40 13.5 12.3 122 12.0

HANNOKI




AAEFEMEONE BAETE S HEORENEE (hit - (L) — 29 —
" B @ (Radial direction)
3. omm ” Ry ap Oimm 5% 01, 5mm 03, 0mm
(kg/cm?) (g/cm®) | (kg/cm?) | (kg/cm?) | (kg/cm?®) | (kg/cm? | (kgfcm?)
157, 9 0,552 62,0 87,6 93.7 97.6 107,7
_— 3 —_— p— J— p— p— —_—
112, 9
31.3 —_
27.8
169, 9 0. 566 55.8 98.7 105, 6 114, 8 123, 4
27,6 26 0,062 6. 87 12,6 13.8 17,4 15,5
16,3 11.0 12,3 12,7 13.1 15,1 12,6
168.8
28,7 —_
17.0
146.7 0, 566 55.8 98,7 105, 6 114, 8 123, 4
40, 3 26 0.062 6,87 12,6 13,8 17,4 15,5
27.5 11,0 12,3 12,7 13.1 15,1 12,6
171. 4
23.5 _—
13.7
83.6 0.372 27.8 50, 6 54,5 57.9 66, 1
15.0 26 0.031 5.36 8.83 9, 59 10,7 11,1
18.0 8.29 19,3 17,5 17.6 18,5 16,8
85.6 0. 376 27,4 50.9 52,7 55.9 62,8
15,2 27 0.037 6, 40 9,77 8.94 8.96 10, 4
17.8 9.72 23,3 19,2 17,0 16.0 16, 6
104.0Q
20,1 —
19, 4
93,6 0.374 27.6 50,7 53.6 56,9 64, 4
20,0 53 0. 034 5,86 9.23 9,23 9.82 10,8
21.4 8,98 21,2 18,2 17, 2 17,3 16,7
80,0 0,382 43,0 73.1 77,1 81.3 89, 3
10,5 31 0.020 6,07 9. 95 9.97 10.4 11,5
13.1 5.20 14,2 13.6 12,9 12,8 12,9
89.5
15,8 —
17,6
Hardwood
46,5 0. 341 26.6 46, 4 49,7 53. 6 58.7
4,52 7 0,002 4,03 6,76 6,77 6, 85 7.80
9,71 0,51 15,2 14,6 13.6 12,8 13,3
44,5 0, 323 24,7 44,9 47.7 50, 6 52.2
6, 98 5 0,031 5,13 6. 86 8.10 9,23 14,1
15,7 9,71 20.7 15,3 17,0 18,3 27.0
86.8 0. 493 55.1 99, 4 107, 1 113. 3 124,1
10.5 8 0,015 3. 46 4,38 5.63 6. 59 7,39
12,1 3,02 6. 28 4, 41 5. 26 5,81 5,95
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Table 3. (0-3%) (Continued)

WELZBLIUEE T | i) (Tangential direction)
. Ry Tp T3mm 5% 01, 5mm
,, )

Species and mark (glem®) | (kg/cm®) | (kgiem®) | (kg/cm?) | (kg/em?)

0. 692 81,6 149, 7 161.7 172, 8
- v . ) . . .

3 D 34 0,032 9.18 14,2 151 161
MAKAMBA 1,63 11,3 9. 46 9.37 9. 30
. 0.711 8l.1 144, 3 157.9 171.5
DA S 3 D 4 — - = =
ASADA . ___ . _ _
) 0. 561 51.6 94,9 102, 2 109, 2
KURI 36 F 10 0.033 3,32 5,10 5. 35 5. 84
5. 82 6. 43 5. 38 5.24 5. 35
7 R 0. 654 62.8 119, 4 129.7 139.8
BUNA 38 E 22 0,034 9. 36 14.6 15,6 16,5
5.19 14,9 12.3 12,1 11.8
5 N 0.622 64.5 108, 9 118, 1 126, 7
BUNA 38 F 22 0. 055 10,9 14,6 15,8 16.7
8.77 16.9 13, 4 13, 4 13,2
2 N 0,620 59, 4 111.0 120.7 129, 4
BUNA 38 H 25 0. 044 8. 55 14,2 15.7 17.2
7,09 14, 4 128 13,0 13.3
5 N 0. 641 64.5 117.9 127.5 137.0
BUNA 8 K 45 0,045 7,89 13,8 14,6 15.6
6. 95 12.2 11,7 11.5 11.4
5 5 0. 660 76.2 126. 8 137.9 148. 8
BUNA 38 L 33 0,070 13, 4 19,7 21.3 23.7
10, 6 17.6 15,5 15.5 15,9
. 5 0. 641 66.0 117.6 127.6 137, 2
BUNA Over all 147 0. 053 11,6 16.6 17.9 19. 6
8. 26 17.5 14,1 14,1 14,3
L. 0. 962 137.2 | 2446 | 2719 | 296.4
TAKXG KJSHI/ 40 N 50 0. 055 17. 1 27.6 32.0 34,5
5. 68 12.5 11. 3 11.8 11,6
v 5 B o 0.899 1048 | 2133 | 238.9 | 257.3
4 N 12 0. 058 11,5 17.0 22,3 26. 3
SHIRAKASHI 6. 49 10,9 7.95 9.35 10, 2
PP 0.823 98. 2 1928 | 213,5 | 2289
s 43 N 13 0. 065 17,4 23.2 26.6 29.3
7.90 17,7 12,0 12,5 12,8
s %+ 5 0.663 63.3 119,7 130, 3 141, 2
3 45 C 32 0.058 9. 46 16,8 18.9 20,9
MIZUNARA 8.71 14,9 14,0 14,5 14.8
s % o+ 5 0.724 70.5 132.1 143, 9 157.0
3 45 D 25 0. 054 11.0 15.9 15,4 17,4
MIZUNARA 7,46 15.6 12,0 10,7 1.1
< % 0.732 73.5 134, 1 147.0 159, 7
3 45 F 53 0. 064 9.70 22,7 22,9 24.6
MIZUNARA 8.75 13,2 16.9 15.6 15.4
< x5 5 0.693 74.3 135. 4 146.7 158.5
> 45 K 72 0, 067 11,1 19,7 21,6 23,7
MIZUNARA 9,71 15,0 14,6 14,7 14,9




BAEXEHEONE BAREXESMEOMBNEE hi - L3P — 31—

R =] H (Radial direction)
09, 0mm n Ry Tp G1mm 5% 01, smm 0'g omm
(kg/cm?) (g/em®) | (kg/cm®) | (kg/em®) | (kg/em?®) | (kg/em?®) | (kg/em®)
192.7
17.6 —_
9,14
194, 5 0. 700 126,0 209, 8 226.9 241, 9 264,7
— 5 0. 002 8, 64 16,7 19,7 22,4 25.5
— 0. 24 6, 86 7.97 8. 69 9,27 9,62
122,0
6, 59 —_
5. 41
157, 1 0, 654 92.8 163, 9 176, 3 193.7 210, 5
18,1 24 0, 038 11,3 15,5 16,5 23,2 18,5
11,5 5.88 12,2 9, 47 9. 39 12,0 8. 80
142, 8 0. 631 98.9 153.1 164, 4 174, 6 192, 5
17,7 22 0. 044 14,8 20,2 21,6 23,1 24,9
12, 4 7.03 15,0 13,2 13.1 13.2 12,9
144, 8 0. 626 88.0 157.5 169, 4 179. 2 196.9
18, 4 34 0. 043 9.90 14,9 16,7 17,0 19,1
12,7 6. 85 11,3 9, 47 9. 87 9, 49 : 9,69
153, 3
17.5 —_
11.4
167, 2 0. 649 96.5 159. 8 172, 3 181,8 200, 3
27.1 34 0. 066 11,0 23.9 25,0 27,6 31.7
16,2 10,1 11,4 14,9 14,5 15,2 15,8
154,0 0. 640 93.2 158, 2 170. 3 181, 6 199, 4
21,8 113 0. 051 11,2 18,6 20.0 23.1 24,3
14,2 7,98 12,0 11,8 11,7 12,7 12,2
338.6
38, 6 —
11,4
292.0
29,9 —_
10.2
259, 2
34.1 —
13,2
159, 1 0, 675 98.5 167, 7 180, 2 192.5 2140
23.9 29 0,058 15.6 21,6 22,9 25.1 29.1
15,0 8. 60 15.8 12,9 12,7 13.0 13.6
178, 5 0,712 99,1 173.0 187, 1 201, 4 224, 7
20,2 22 0,055 16, 4 26.0 28. 4 30.1 33.1
11.3 7.70 16,6 15.0 15.2 15.0 14,7
183, 8
33.7 —
18,3
177, 6
26,8 —_—
15.1
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Table 3. (-o-3%) (Continued)

BELsIUoRE KE B Fiit) (Tangential direction)
: Ry Ty 1mm 5% o'1.4mm
Species and mark 7| (glem®) | (kg/ém9) | (kglemd) | (kgfemd) | (kglemd)
s % F 3 0,703 71.6 131,8 143,5 155. 6
3 Over all 182 0. 068 111 20, 4 21,5 236
MIZUNARA 9.59 15.5 15.5 15.0 15.1
N 0.577 8.6 113.9 123.6 132.9
= 47 C 6 0. 041 7 11.3 12.5 13,9
HARUNIRE 7,02 13,9 9,91 10,1 10, 4
y v % 0. 590 76.1 138, 9 149.6 160. 4
KEYAKI 48 H 27 0. 054 17,9 26.9 28.3 29.2
9.19 23.5 19,4 18.9 18,2
s v 3 0. 496 48, 4 88.9 95.0 101.8
50 D 6 0.039 6.67 12,2 12.9 13.9
KATSURA 7.89 13.8 13,7 13.6 13,7
. & * - \ 0,462 48.1 87.5 92.9 9.1
HONOKI _ _ _ — _
. 0.698 91,2 175, 4 189.3 | 20L.5
s 7 s % . . . ) )
53 N 1 0. 049 15.7 20,7 22,7 25.2
TABUNOKI 7,01 17.2 11.8 12,0 12.5
0. 907 126.2 | 240.0 | 266.3 | 286.2
1 IS’[‘JN(;KI* 54 N 9 0,097 38,0 65. 2 75.2 83.7
10. 6 30, 1 27.2 28.2 29,3
A2v2z7 | o op _
ITAYAKAEDE
0.510 36.5 69.5 74,8 80. 3
:7 .j- / _*_ . . 0 0 .
61 C 5 0.516 5,38 10,7 11.2 11.7
SHINANOKI 3,12 14.8 15.4 15.0 14.6
. 0.513 42,3 79.3 85.8 92,4
~YEY(£¥) 64 D 6 0,049 4,37 8.75 9.70 10.8
HARIGIRI (SEN) 9. 44 10,3 11.0 11.3 11,7
v & v 0.567 78.5 136. 4 145. 6 154, 4
66 H 5 0,070 16, 4 27. 4 30.8 33.2
SHIOJI 12,3 20,9 20,1 21,2 21.5
. 0.693 73.0 137. 4 148, 7 160. 9
v 3 & = . ) . ) )
67 D 27 0,037 12, 4 19.8 21.0 22, 4
YACHIDAMO 5.27 17.1 14, 4 14,2 13,9
. 0.745 103. 1 188.7 | 202.9 | 216.6
T AgD Aido% 68 C 5 0.016 15,7 22.5 24.0 24.9
2.09 15, 2 1.9 11.8 1.5
) 0.286 23.9 43.4 46.2 48,1
69 H 7 0.020 4.20 9.19 9. 61 9. 89
KIRI 7.10 17.5 21,2 20.8 20,6
n:x B K B Number of specimens tested

R K B E
op : $B5y EERELLBIREE
Oimm ¢ lmm BLERERI
os% : 5% WoEMRRE

Specific gravity at test
Stress at proportional limit
Compressive strength when compressed to Imm of side length
Compressive strength when compressed to 5% of side length




AAETEMEOWE BAEIEHESREORBEAEE (hi -« L) — 33 —
b3 B [ii1} (Radial direction)
g, 0mm 7 Ry Op 01mm 5% o1.5mm 0'g,omm
(kg/cm?) (g/em®) | (kg/cm®) | (kg/em?®) | (kg/cm?®) | (kg/cm®) | (kg/cm?)
176.3 0.691 98,7 170.0 183.2 196. 3 218.6
28.8 51 0. 059 15.8 23.5 25, 4 27.5 31.0
16.3 8. 54 16,0 13.8 13.9 14.0 14,2
149.0 0.610 74,9 134.9 143.2 153.8 171.0
16,3 6 0., 049 8.91 18,2 19, 4 21.2 24,1
11,0 7.96 11,9 13.5 13.5 13.8 14,1
178.6 0, 600 101. 4 167.0 179. 2 190. 6 209.7
33.6 25 0, 068 21,6 29.1 33.4 36,3 39.7
18.8 11,4 21,3 17.5 18,6 19,1 18.9
113.3 0. 493 55,0 99,1 106. 7 113.3 125, 1
15,5 6 0,031 6, 68 11,2 12,1 12,8 14,2
13,7 6,35 12,1 11,3 11,4 11,3 11,4
109. 2 0, 484 79, 4 1410 147, 3 154,0 166, 3
-— 3 — —_— —_— —_— _ —
223.0
27. 4 —
12.3
327.2
97.1 —
29.7
88,8 0,521 55,9 100, 4 107.1 113, 2 123, 2
12,9 6 0.015 6. 66 7,47 8,26 7,47 7.33
14,5 2,92 11,9 7,44 2,72 6, 60 5.95
103. 8 0. 509 47,7 87. 4 94,5 100, 6 12,1
12,4 6 0,043 8.91 11,6 10,7 11,5 14,3
12,0 8,51 18,7 13,2 11,3 11,5 12,8
169, 9 0, 562 61.4 98,5 106, 3 115,7 132, 4
36.8 6 0.053 16,2 21.5 19, 4 26,1 28.1
21.7 9,49 26. 4 21.9 18.3 22.6 21.3
181, 4 0. 689 76,4 122, 4 136. 2 147,7 168, 2
24,2 28 0.03%9 14,8 14.0 16.3 17.9 20.8
13.4 5, 60 19, 4 11.5 12,0 12,1 12,3
247.0 0,718 98.7 182, 4 198, 4 212.8 237.8
35,6 4 —_ J— J— — — —
14,4 —_ — —_ — —_— —
51,3 0, 294 26,5 45,6 49,4 52.8 58.5
10. 4 6 0.017 2.91 9, 90 10,5 10,6 9.96
20,3 5,84 11,0 21.7 21.3 20,1 17,0

o1smm ¢ 1. 5mm HFEMES
Gz.0mm © 2, 0mm WA ERER S
TBO¥IE : FEE

B DEE ¢ B ER
TERORIE : B FE(B)

top line’s figure : meam value
middle line’s figure : standard deviation

bottom line's figure : coefficient of variation (%)

Compressive strength when compressed to 1.5mm of side
Compressive strength when compressed to 2.0mm of side

length
length
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Tabled £ & FE B # H O

Relation among mechanical

: ﬁéo E  #
o % 2 @ o= Static bending parailllgrgzsglgin
Species Mark oplo op/Ry | ob/Ep ol 0c/Ry | 0¢/E;
pI% | (km) | 10-% ?/% | (km) | 10-3
&t *x Lol
3 N MOMI 4M 0.55 13.8 0.72 0.70 7.4 0.35
[ - TODOMATSU 7D 0,50 17.7 0,85 0.73 8.5 0.32
v 4 ~  SHIRABE 8H 0. 50 18.3 0,75 0. 68 7.9 0,26
h 5 = v KARAMATSU 97 0.55 16,7 0.84 0.75 9.2 0. 36
z vV o= v EZOMATSU 10C 0.55 18,0 0.72 0,70 9.0 0.29
P #  TSUGA 14M 0. 54 13.8 0,97 0. 69 7.3 0.49
7T h o= v AKAMATSU 151 0. 49 15.8 0, 84 0.71 8.4 0. 36
” ” I5F 0,51 16,1 0,77 0.74 8.4 0.35
” ” 151 0.55 18, 4 0.85 0.64 8.4 0.34
” ” Over alll 0,52 16,8 0,82 0. 69 8.4 0.35
7 v o= KUROMATSU | 17N 0.51 15.6 0.95 0. 66 7.8 0.42
2 ¥ SUGL 181 0. 60 17,4 0. 80 0. 67 8.4 0,32
” ” 18G 0. 59 17,2 0. 80 0. 67 9,2 0.36
" " 18N 0,55 16,8 0. 84 0.77 8.6 0,37
” ” Over alll 0.58 17,1 0.8l 0.70 8.7 0.35
E / +  HINOKI 207 0.55 17,5 0,86 0.79 8.7 0.37
t/#72+u HINOKIASUNARO 24F 0. 47 15.7 0.84 0.74 8.5 0, 38
Over all i 0.53 16.5 0.83 0.71 8.3 0. 36
(n=11) S.D. | 0.030 1,49 | 0,078 | 0,035 0.60 | 0,059
= ¥ B @& LD
¥ a /s F DORONOKI 25C 0.52 12,6 0. 58 0. 66 7,2 0, 27
#+ 9 4 w3 SAWAGURUMI 29H 0.56 15,7 0.71 0,70 7.8 0.28
arn /K"(’)EA\I&){{XM AHANNOKI | 72F 0.52| 17.4| o,85| o.56| 83| 0.33
= # v o,  MAKAMBA 33D 0.52 15,2 0.86 0.68 6.7 0. 36
7 H £  ASADA 0. 54 17,5 0.89 0.68 8.1 0,37
7 + BUNA 38E 0,47 14,2 0.98 0, 67 6.5 0. 39
” ” 38F 0, 43 10,2 0.71 0, 67 6.9 0.42
” ” 38H 0,48 14,8 0.94 0. 65 6.6 0.35
” ” 38K 0.54 15,5 1,00 0.70 7.3 0, 40
” ” 38L 0. 44 12,5 0.76 0. 68 7.2 0, 40
” ” Over all] 0,47 13.5 0.88 0. 67 6.8 0.39 |
pid b 5 KATSURA 507 0.53 15.8 0.97 0. 68 7.6 0,39
% & / #F - HONOKI 51D 0.51 1571 0.98{ 0,70 7.2 0,39
&% 7 , % ' TABUNOKI 53N 0.55 15,31 0.94 0.69 7.4 0, 40
4 A / # ISUNOKI 54N 10,53 14,8 0.91 0, 66 7.4 0, 43
4 2% H#xF ITAYAKAEDE | 59D 0.52 15.0 1.07 | 0,67 6.2 0,41
¥ 4+ / 4  SHINANOKI 61C 0. 49 13.6 0,71 0. 68 7.6 0,33
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HE B &K &=®ERBD
properties (Air-dry condition)
Bemion. | Shear” | BT [ERi g Em &
parallel to parallel to ness |bending Relation
grain grain
aplot ‘{6/51 "(‘f;/jf;‘ rrlrr | Hi/Hr| @lrud | oc/Hy | oclrr |7=04lo¢ =3r’:11 t"gb/% PoslP
Softwood
0. 65 1.09 2,2 1,04 1,24 2.9 125 3.3 2.85 1,96 1.88 0.96
0.69 | 0.95 2.3| 0.92 0.94 3.1 90 3.8 2.68 1,91 2,00 1.05
0. 67 1,15 1.8 1,00 1,00 3.3 90A 4,5 3.98 2,20 2.33 1.06
0. 56 1,05 2.3 0. 80 1.58 1.9 104 4,0 2,73 1.93 1,83 0.95
0. 60 1,23 2,1 0.95 | Q.99 3.4 105 4,3 3. 44 2,10 1.99 0,95
0. 63 1.14 2.2 1. 11 1.50 1.5 123 3.4 2,70 1,92 1,88 0.98

— 1..20 2.1 0.95 1,22 1,8 74 4,0 3,09 2.02 1.91 0,94

— 1.10 2,2 0.96 1.09 2.1 86 3.8 3.01 2.00 1,93 0.97
0.73 1,09 2.2 0,93 1,14 2.1 105 3.8 2,95 1,99 2,17 l..09
0.73 1,183 2.1 0.95 1.16 2.0 87 3.9 3.12 2,03 | 2,00 0.99
0.70 1,21 1.9 0.93 1,30 2,2 73 3.9 2.76 01,94 2,09 1.08
0. 62 0, 94 2.2 0. 84 1.85 3.0 A 105 3.8 2,92 1.98 2,08 1.05
0,65 0.92 2,1 0, 87 1,24 2,2 121 4.4 2,604 -, 1,89 1,89 | 1,00
0.70 1,14 2.5 0. 80 1.53 3.2 96 3.4 2,86 1.96 1.97 1.00
0. 65 0.99 2.3 0,83 1,46 2.8 106 3.8 2,79 1,94 1,98 1,02

— 1.-30 2.6 1,05 0.90 3.6 101 3.4 3, 67 2,14 2,02 0,94

—_ 1.22 2.2 1.10 0,74 2.3 86 3.7 3,19 2,05 1,90 0,93
0. 65 1.13 2.2 0,97 1.18 2.6 99 3.8 3.08 2.01 1,99 0,99

0, 049 0,10 0.20 1 0,096 0,27 0, 66 15 0,35 0.42 0,095 0,130, OSO
Hardwood (Diffuse porous wood)

— 0, 87 1,7 1,18 0. 80 2,5 102 4.3 2.98 1.99 1,76 0.88
0.72 1,14 1.7 1,09 0.85 3.9 100 4,5 3,72 2.15 2.Q6 0, 96
0, 57 1.26 2.0 1,18 0.79 2,8 88 4,2 3.85 2.18 2, 10 0. 96
0.63 1.12 2.1 1,21 0.83 2,0 95 3.2 3.00 2,00 2,30 1,15
0. 66 1.28 2.4 0.83 0.78 2,4 98 3.4 3.17 2,04 2,16 1,06
0. 59 1,33 2.4 0,81 0, 81 2.8 88 2,7 3.05 2,01 2,23 1. 11

— 1.28 2,4 0.86 0,73 2.1 72 2,7 2,73 1,93 1,591 0.82
0.61 1. 40 2.0 1.19 0.71 2,3 88 3.3 3.31 2.07 2,26 1.09
0, 64 1,41 2,5 0.83 0,77 2.8 92 2.9 3,11 2,03 2.14 1.05

— 1,19 2,5 0,83 0.78 2,1 74 2,9 2.58 1.88 1,76 0.94
0. 61 1.33 2.4 0. 89 0.77 2,4 81 2.9 2,95 1,99 1,99 1.00
0, 67 1.23 2.4 0.91 0, 86 2.2 96 3.2 2,97 1,99 2,10 1.06
0.63 1.31 2.5 0,82 0,76 2.1 99 3.0 2,97 1,99 2,14 1,08
0.70 1.11 2.3 0,92 0, 86 2.1 89 3.3 2,57 1,88 2,03 1,08
0, 67 1.13 2.3 0, 90 0,87 2.7 88 3.1 2,57 1,88 2,01 1,07
0. 65 1. 44 2.8 0, 84 0. 68 1.7 83 2.3 3.29 2,07 2,33 1.13
0.57 0.99 1,9 1,16 0, 67 3.1 102 4,1 2.83 1,96 1.79 0.91
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Table 4. (2o-J%) (Continued)

B oMo Y wE
= Static bending Compression
-] E % 0 g parallel to grain
i Mark
Species ar oplo 0s/Ry | 03/Ep / ¢/ Ry oo/E.
2% | (km) | 102 “pl% | (km) | 1072
Over all x 0,52 15,2 0.86 0.67 7.4 0.36
(n=12) S.D. | 0.023 1,40 0.13] 0.035| 0.57 | 0.048
N ® # @& H M
7 Yy KURIL 36F 0.52 13.6 0.86 0. 66 7.3| 0.40
I X+ 3 MIZUNARA 45C 0, 48 13,3 0,86 0. 66 6.4| 0,87
” p 45D 0. 46 13,9 0.98 0. 66 6.3] 0.39
” ” 45F 0. 44 14,8 0.85| 0,61 7.3| o0.40
” ” 45K 0.46 14,3 1.01 0.69 6.8 0, 44
” ” Over all] 0,46 14,1 0.93 0.65 6.7 0, 40
s~ W = I HARUNIRE 47¢C 0. 47 15.4 0.82 0. 66 7.5 0.35
4 i *  KEYAKI 48H 0.52 17.2 1.13 0. 65 7.6 0. 44
~Y &) () HARIGIRI(SEN) | 64D 0. 48 14.5 0.91 0.70 6.7 0. 36
D ¥ SHIOJI 66H 0.53 15,9 0.89 0.71 7.6 0. 36
¥ ¥ # ®  YACHIDAMO 67D 0. 45 16,0 0.86 0. 66 7.1 0.33
7 # # ®  AODAMO 68C 0. 46 1.3 0,95 0.63 5.8 0, 34
* Y KIRI 69H 0.56 15,1 0.94 0.73 7.8 0. 45
Over all 4 0. 49 14,8 0.92} 0.67 7.1 0.38
(n=29) S.D. | 0.037 1.60 | 0,084 | 0,031 0.60 | 0,041
= 3 B OURHEH AL
7 # #H ¥  AKAGASHI 40N 0.53 14.8 0.85 0. 69 7.6 0.38
¥ 5 A4 ¥  SHIRAKASHI 41N 0.55 14.9 0.81 0,70 7.3 0.36
A4 F 4 H v ICHIIGASHI 43N 0.56 15,8 0.91 0.71 7.5 0,37
Over all ~
(n=3) x 0,55 15,2 0.86| 0.70 7.5 0.37

See footnote in Table 2,
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# 8l Rk ¥ A M -
Tension Shear 11_71) g;dé Ein%;%?’ #H E H %
parallel to parallel to ness |bendin Relation
grain grain £
¢
oplo: «1‘(45‘ ?ﬁ/rﬁ)" mrlte | HelHy | alri? | oo/Hi | oofrr |7r=04/o; =3;’;11 ‘Z’gb/% Pos/P
0. 64 1,18 2.2 0.99 0.79 2.5 93 3.5 3,07 2,01 2,06 1,03
0, 046 0.15 0.32 0.15 0. 064 0, 56 7.0 0. 64 0.38 0, 087 0.16 | 0,082
Hardwood (Ring porous wood)
0.67 1,13 2.1 1.03 0,75 2.1 75 3.6 2,48 1,85 1,84 0.99
0. 60 1,49 2.1 0.85 0.81 2.0 86 3.1 3.61 2,13 2,09 0,98
0, 66 1.27 2,2 0,91 Q.79 2.0 88 2.8 2,73 1.93 2,21 1. 15
0.62 1.24 2.0 1,06 0.81 2.1 73 3.6 2,75 1.93 2,02 1.05
0. 68 1.29 2,1 1,07 0.85 1.4 88 3.2 2,55 1.87 2,12 1,13
0. 64 1.32 2.1 0,97 0. 82 2.0 83 3.2 2.87 1,97 2,10 1,07
0.62 1,47 2,1 0,99 0,92 1.7 96 3.5 3.91 2,19 2,05 0,94
0. 69 1.51 2,2 0.98 0.86 2,8 86 3.5 2.87 1,97 2,26 1,15
0.71 1,46 1,9 1,03 0.91 2.4 92 3.4 3. 46 2,10 2,23 1.06
0.55 1,24 2,0 0.94 1.00 2.2 91 3.8 3.15 2,04 2,12 1.04
0.70 1.24 1.9 1,07 0.96 2,0 90 3.6 3. 54 2.12 2,27 1,07
0. 60 1,42 2.2 1.05 0,92 2.1 83 2.7 3.90 2,18 1,93 0.89
0, 65 1,27 1.9 1,10 0.91 3.2 95 4,2 2,40 1.82 1.92 1,05
0. 65 1. 34 2.0 1.02 0. 89 2.3 88 3.5 3.18 2,03 2,08 1.03
0, 049 0.12 0,12 | 0,049 0,071 0, 43 6.4 0, 39 0.53 0,13 0,150,073
Hardwood (Radial porous wood)
0.73 1,06 2.4 0. 90 0. 80 1,6 86 3.2 2.42 1.83 1,97 1.08
0,72 1,24 2.3 0. 86 0. 83 1.9 88 3.2 3.08 2,02 2,04 1,01
0.71 1.34 2.4 0,89 0,84 2.4 83 3.1 3,23 2,05 2,17 1,06
0.72 1.21 2.4 0. 88 0.82 2.0 86 3.2 2,91 1,97 2.06 1,05
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Table 5. H & 4 T & &R

Results of regression analysis

Linea regression equation (r) Exponential regression equation (r)
0e=58.7+646R, (0. 944) =688 R,0-848 (0. 940)
0y =354+41673Ry (0.832) 0y =2023R,0-78 (0. 835)
0p=83.1+1390R, (0. 940) 0p=1462R,0-915 (0.933)
Ep=21.4-108+140-103R, (0. 866) Ep=154.108R,074" (0.842)
0p=19.3+8.45-1073E, (0.926) 0p=8, 78103 F 0995 (0. 900)
Hy=—0.0756+8. 35Ry (0,931) . H;=8.21R,1-018 (0.915)
a=—0,484+225R, (0.909) a=1,75R,148 (0.931)
rr=—19.3+252Ry (0.961) rR=238 Ry 1111 (0. 954)
0,=88.4+72.2H; (0.947) 0o= 131 H;0-767 (0.942)

See footnote in Table 2.
7 : $B84R¥ Correlation coefficient
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RiC Table 4 DFERICONT, FEBTHBE, UTFOLSThoto
a. HHRRENBKESCHT B
BT TR, TFIOET, S12EMD0.53, KIEEH0.51 (IRTLA 0.52, BEALH 0.49, KUHFLA 0.55)
ThoT,
MIERTE, RIS, SHEEMH0.71, [LIEADS 0.67 (HLEE 0.67, BBTLHE0.67, BUMTLH0.70), &
SIERTIE, SIZERH10.65, [RIEMH0.65 (BRFLA 0.64, BFLH 0.65, FUHFLH 0.72) &1 -THY,
ﬁEm,ﬁm%u,%*@E%bnrw%%ﬁﬁ%m%mﬁ&aﬁﬁDﬁ%ﬁéokocnw%b.ﬁm

i OHAI, LBy, MEM WIRICKLTPPE ST,
b. £ ® @

HT S, MEMBE, TANRIEZTNPhIELECHR L BEBZLELTAS L, Biyos
4> S3EBEDS 16.5km, JLFERLS 16, 1km (LA 15.2km, BBFLH 14.8km, HUHTLAF 15.2km),
E#MOHE, 1M 8. 3km, KR 7.3km (BFH 7.4km, BFLH 7.1km, BHEFLA 7.5km),
CABOERA, HEME, LIEES 2.2km (Bl 2.2km, BHLM 2.0km, JAHLH 2.4km) T3
Sfo RABERNT, OTHLLEMOMEDY, HERFOBEL VPPELL TV, TLEROE
B 1.00&458, T, M 1.99, [REMH2.07 &, ZIZ2HEERD, RANTE, HEH
#50.26, [EHEMID0.30 & TNEIN LD D, LEEOETS 10

c. R OT &

BRREZ, YVIRRTRLUTELNAHEOVTADEERBLTA B L, HTDBA, /T
0.83%, ILZERITO0.88% (HFLH 0.86%, BRTLH 0.92%, HHTLH 0.86%), MEMODEAL, HEHT
0.36%, |LEERITO0.37% (H(AL#H0.36%, BILE 0.38%, MUSTLH 0.37%), MEBIBOES, $3EkT
1.13%, [KIERT1.24% (BALM 1.18%, BFLM 1.34%, KA 1.21%) &, O FhoBas, KR
HMOHH, PPREQEZRLTCO, HEHOEBOTSE1.00& LT, MEliiLTsse, §3E
BT, SEMROEICHLT, MFM82.36, MEIEMIIMELE-THD, JLEMTIR, 2y
£, MEBIRM 3415 TH -1,

d. EAEEANES LIFAEEANES L OME

HEEERANMBIEHETEAN RS EOMIKiE, BEALENEL, HEETAMMBI LicHd 24K
HEEANMBIOLIE, HEMTO.97, [KERTO.99 (BILF 0.99, BEILH 1.02, Hsi7Lit0.88) ©
Holo

e, EEEM X LMBEI X L OMAF

WEED S (H) T 2BEPE (H) O, SIEMEEERTREIDEIEM 118, ®E

30.83 (HRFLH£0.79, BALFF0.89, JK&HFLIF0.82) THo7eo
f. SESMEILROEI S EDOMEFR

MERRITAOEP S TRUCMES, BMEZ8ELTRT &, SEHT9, HEHT0 (Bl
93, BRILH 88, BUHTLH 86) 72D, KR T, RESO NI TIKRRLTNS 05 DEEEML
TRERBG DI, ST, COMZEIIIZI0EATAOEI S L DMERRIBETTELS,

E. BANESE, REMSBE0ME <
MERH S 2L ANRS TR UEDZSHERTT 3.8, [KIEMT 3.5 (L4 3.5, BILHM 3.5, HHHL
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¥3.2) Thoto
h. HESMEY, BURS, RIRASONFE

BRICHERGRS, BURs, HBRIOHEBRRES 210, r=0foc L LTHE LK ¢= 37—
DI+ OfE®E, ERIED SRDI bop =00, EDHZE Table 4 LR LI, MEMRRSICHT HH
Wi xolid, =, SORETOPRENLS oM b5, SHEEN (1.83~2.33), EIESH (1.59~
2.33) &EHICESEIZY2I5THY, MEMBSERTIMIERSOLDS, SHEMM (2.60~3.6D),
R (2.42~3.85) &L EEERBNIETH 7o T, r BAVTHELL ¢ OELERE o0 i3
SMEEBPE DR —B LTV,

5 B X W

1) s RERREBEBER 0 /5 L VSRE (1), BEEST, HEBHEE 266, 61~114,
(1974)

2) HERRIRRE : MRRRBEER e /T L VRE (3), HEREITH AN, WA, 281,
(1976)

3) kit R-#E B EAETIEREOWE, REREHE, AR, 153, 2~14, (1963)

9 WAHE - PEEL-EREXR: M, pEAEE (D, Rk $E . pEE L CEERS
M OIRERE, HEAPHER, 220, 199~230, (1969)

5) TELHFK - hEFER: = o B (V), AMfoBokE, WP, 291, 117~167, (1977)

6) HLREIGE : AMTEN YT v 7, p 234~235, (1973)

7) Kouwmasn F, F. P. and W. A Cbr# : Principles of Wood Science and Technology, Vol. I,
Springer-Verlag, p. 388, (1968)

8) Taxanasm A., Y. Murakamr, A, P, Scaniewmo : Relationship between Specific Gravity and
Absorbed Energy in Impact Bending, K#135, 19, 521~532, (1973)

9) LHBSE: AMOEH—Eig GE28) BaEEbs—EdR (1), HEFR, 78, 101~
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Properties of the Important Japanese Woods
The mechanical properties of 35 important Japanese woods

Takashi Nakai'” and Ryozaburo Yamar®

Summary

The mechanical properties of 35 important Japanese woods were tabulated.

The common names and botanical names of the test materials are shown in Table 1 with
the number of sample trees and their location. The methods of testing were conducted in
accordance with the Japanese Industrial Standards on small clear wood as follows :

JIS Z 2101-57 General Rules for Testing Wood

JIS Z 2111-57 Method of Compression Test for Wood

JIS Z 2112-57 Method of Tension Test for Wood

JIS Z 2113-57 Method of Bending Test for Wood

JIS Z 2114-57 Method of Shear Test for Wood

JIS Z 2116-57 Method of Impact Bending Test for Wood

JIS Z 2117-57 Method of Test for Hardness of Wood

The selected dimension of side length for the bending test was 25mm and then the length
of compression parallel to the grain specimen was 50mm, and the partial compression
specimen’s length was 125mm, i. e. five times the side length. The moisture condition of the
specimens was the air dry condition and all tests were carried out in a controlled room at a
temperarture of 20° £ 1°C and R. H. of 75% + 5%.

The results of the mechanical tests were tabulated in Table 2 with the number of speci-
mens tested, mean value, standard deviation and coefficient of variation. The values of specific
gravity at the test were calculated from the figures of volume and weight at the air dry
condition for the bending specimen. In the case of the impact bending test the values of
specific gravity were also tabulated with the absorbed energy to derive the relationship bet-
ween them.

The results of the partial compression test, which may be called a “local bearing test”,
were tabulated in Table 3. Then the relation among the mechanical properties were tabu-
lated in Table 4.

In Table 5, the results of the regression analysis on some properties were given. The main
results obtained from these tests may be summarized as follows :

(1) The range of the specific gravity of specimens was from 0.38 to 0.57 in softwood and
from 0.29 to 0.96 in hardwood. The close relationships between specific gravity at the test and
various mechanical properties were observed. Some results were shown in Figs 1 through 4,
Figs 6 through 8 and Figs 11 and 12. Regression analysis showed no significant difference
between the linear regression equation and the exponential regression equation for the re-
lationship between specific gravity and mechanical properties.

(2) The relationship between specific gravity (R,) and absorbed energy (@) was expressed
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as
a=175R,1-48

(3) The compressive strength when compressed to 5% of the side length was about two
times the stress at the proportional limit in the local bearing test. Also the strain at the
proportional limit was from 0.012 to 0.016, which was about 0.3 to 0.4mm in the 25 mm side
lenght.

(4) The value of specific strength (om/Ry) were given in Table 4. In bending, 16.5km
for softwood and 15.1km for hardwood were observed In compression, 8.3 km for softwood and
7.3km for hardwood were given. In shear 2.2km for both soft- and hardwood was obtained.

(5) The values of o,/E in various tests were given in Table 4. In bending, 0.83% and
0.88% for softwood and hardwood respectively, in compression 0.36% and 0.37% for the same
order mentioned above. And in tension parallel to the grain, 1.13% for softwood and 1.24%
for hardwood were obtained.

(6) There was no difference between shear strength in the radial surface and in the
tangential surface.

(7) The ratio of H;/H, was 1.18 for softwood and 0.83 for hardwood.

(8) The relationship o,=aH; was confirmed between end surface hardness (H;) and the
compressive strength parallel to the grain (s.), and the value of « was 99 for softwood and
90 for hardwood.

(9) The value of the compressive strength (¢.) divided by the shearing strength (vR)
was 3.8 for softwood and 3.5 for hardwood.

(10) The ratios among compressive strength, modulus of rupture in bending and tensile
strength were about 1:2: 3 for both softwood and hardwood. The observed value ¢qp =opfo,
showed good agreement with the calculated value ¢ = (3r—1)/(r+1), where r =0/s,.




