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Table 1. ft & Kk &
Number of sample trees
i) R
Tree species
£ = iy % ¥ #
Symbol Common name Scientific name
3M | 14 X = F+ INUMAKI Podocarpus macrophyllus D. Don
iM | ® I MOMI Abies firma SieBoLD et ZUCCARINI
6F | TAEY FF=Y Abies Mariesii Masters
AOMORITODOMATSU
9] | # 7 = v KARAMATSU Larix leptolepis Gorbon
13M | #4735 TOGASAWARA Pseudotsuga japonica BeissNer
4M | v 7 TSUGA Tsuga Sieboldii CArRrIERE
ISF | 7 # = v AKAMATSU Pinus densiflora SiesoLp et ZuCCARINI
ISL. | 7 # = v AKAMATSU Pinus densiflora SiesoLp et ZuccCARiN
19] avv<+ KOYAMAKI Sciadopitys verticillata SieBoLp et ZuccCARINI
20] b/ F HINOKI Chamaecyparis obtusa ENDLICHER
21] |+ 7 7 SAWARA Chamaecyparis pisifera ENpLICHER
22 % X 2 NEZUKO Thuja Standishii CARRIERE
23] |7 23+ uw ASUNARO Thujopsis dolabrata SiesoLp et ZuccARrINi
24F E/FTRFo Thujopsis dolabrata SieoLbp et ZUCCARINI
HINOKIASUNARO var. Hondai Makino
28F | A=/ 3I ONIGURUMI Juglans Sieboldiana Maximowicz
36 F 7 J  KURI Castanea crenata SieBoLd et ZUCCARINI
38F |7 + BUNA Fagus crenata BLume
38K | 7 + BUNA Fagus crenata BLuME
38L | 7 J+ BUNA Fagus crenata BLume
45F I X+ 5 MIZUNARA Quercus crispula BLume
45K P X+ 5 MIZUNARA Quercus crispula BLume
56F | 4 xx v Y. INUENJU Maackia amurensis Rurrecut et Maximowicz
var. Buergeri C. K. ScHNEIDER
63M | b * ¥y F5 HIMESHARA Stewartia monadelpha SiesoLbd et ZUCCARINI

a

Tyl

f Over all

%1 Cross section,

%2 Tangential section,

*5 AMIBRBRM 54 77 ) —DEEESE LY T, MR 2R,

4 Total

Cf. previous reports®?.

*3 Radial section,
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and test specimens

2 ET - T
%Eg Number of test specimens = B # & B8
Numbe oL 7] ] 7 i ' '
unf1 | Heartwood Sapwood | BE Sign of lumber tested in the
O e ROMRE[= ¥ [KOBB=¥ _ | lumber library of Wood
Samb e IR R B B RERABR 3 |In all Tech. Div., Gov. For. Exp. St.
trees ' e |pks| ke w1 ke ksl k4 |
2 6 8 8| 22 6 8, 8 22| 44 SM1A O, 2A0
2 6 7 7| 20 6| 7] 7| 20 40 4M1A O, 2A0
3 6) 6 6 18 6 6 6| 18] 36l 6F1A 0O, 2A0, 4A0

23 27y 271 271 81 —| 25 —| 25 106/9J1A 0, 10AO, 13A0, 16A0Q, 18A0, 21
AO, 28A0, 29A0, 30A0, 31A0, 32A0
33A0, 36A0, 37A0, 38A0, 39A0, 42A
0, 43A0, 48A0, 62A0, 64A0, 68A0,
71A0

1 6 7 7| 20 6 7| 7| 20 40 IBM1A O
2 6 7 7] 20 6 71 7| 20 401 14M1A O, 2A0
21 21) 220 22 65 221 22| 22 66 131f I5F19A0, 44A0, 70A0, 101A0Q, 134A0

176 A0, 201A 0, 205A 0, 210A0, 215A0,
258A 0, 360A O, 365A 0, 385A 0, 412A 0,
444A 0, 468A.0, 472A 0, 491A 0, 503A 0,
503B O, 526A0

28 46| 41f 41| 128 46| 43 42 131 259 1SL1AQO, 1BO, 1CO, 14A0, 15A0, 29
A0, 42A0, 62A0, 65A0, 76A0, 82A0
90A 0, 91A0, 95A 0, 96A 0, 102A 0, 103
A 0O, 103BO, 103C0O, 105A 0, 105BO, 105
CO, 106A0, 122A 0, 243A 0, 252A0,
257A 0, 286A O, 289A 0, 289B0, 289C 0,
291A 0, 291B0,291C0,306A 0,306B 0,306
C0,309A 0,310A 0,312A 0,312B0, 312CO

2 6f 6 6 18 — 4 —| 4 22 19J87A 0, 88A0 ‘

13 18| 18 18 54/ 1| 18 —| 19 731 20J1A0, 1BO, 2A0, 6A0, 7A0O,10A0
12A 0, 18A0, 21A0, 33A0, 41A0, S57A
0O, 60A0, 62A0

1 6 6 6 18 — 6 — 6 24/ 21 J81A O

2 6 6 6 18 — 6 — 6 24| 22J83A0, 86A0

2 6 6 6 18 — 6 — 6 24/ 23J40A 0O; 82A0

5 9 9 9 221 —| 6 —| ¢ 33 24F2A 0, 3A0, 4A0, 5SA0, 6A0

4 51 5 5 15| — 5 —| 5 20| 28F1A 0O, 2A0, 3A0, 3BO, 4A0

13 13) 13 13 39 — 8 —| 8§ 471 36F1A 0, 2A0, 3A0, 4A0, 5A0, 6A0

7A0, 8A0, 9A0, 10A0O, 11A0, 12A0,
13A0

9 o 7| 7| 238 9 9 9 27 50, 38F48A 0, 66A 0, 10lAQ, 111A0Q, 124A
0, 126A 0, 129A0, 133A0, 134A0

21 19| 20/ 20| 59| 24/ 23 23 70| 129 38K9A O, 25A 0, 34A 0, 48A 0, 51A0,
) 52A 0, 55A 0, 56A 0, 59A 0, 61A0, 68A
0, 76A0, 84A0, 87A0, 8AO0, 9AO0,
91A 0, 92A 0, 9BA 0, 94A 0, '106A0

12 12| 12| 12| 36| 13 13 13 39 75 38L3A 0O, 4A0, 8A0, 21A0, 23A0, 23
BO, 24A 0, 30A0, 33A0, 70A0, A0
96A.0, 98A 0

6 11 11 11} 33 8 11 6 25 58 45F1A 0, 1BO, 3A0, 3BO, 4A0, 4BO
6A0, 6BO, 7A0, 7BO, 12A0

12 20| 20| 20, 60| 2| 16| —| 18 78| 45K15A 0, 16A 0, 19A0, 23A0, 2¢A0,
24B0O, 24CO, 26A0, 27A0, 28A0, 29A
0O, 31A0, 32A0, 34A0

6 6 6 6 18 — — —| — 18 56 F1A 0, 2A 0, 3A0, 4A0, 5A0, 6A0

2 6 8 71 211 6 7 8§ 21 42 63M1A 0O, 2A0

192 | 276| 278| 277| 831| 161| 263 158| 582 1, 413
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Hehd, Fb o i« RES JCHEHTEOIMHE, EMRS % 5L HT23METH 24, +T—
EOHFECE >TH YT YY) YIS EINILSDTH S, L, COMETUMTFEINIZA FA4, bk,
EX a7V BRURFOLABBEICONTE, BHOSTI THRBIRA DI LIRLTH 5,

IS OFERUETE, HAAAYK, RBRAKE L% Table 1 ITRY, £, HEESOKED F, J, K
L, M oRSREMRAEZRL, ThZh, % RF, 4R, AK BHSEKREEREZERLTH
%o

REF 12, HRAOKEBAS S LB 3. 4m TORBEFEAE LT, EMRESHRSESOMESR
WA ZINITAKRDOTOBAH» 5, WRHIEDLHPIC, RAWLHE ST DD « R DIKHEDOFET
KB > tco DHRBRA L, MOVERLOEEEI T 2100, LHERDhRES D SAMTARRE X3 ic
Uz, Table 1 {ICOMERERF %R @I, WHIBLHK S TRD BSAARETH - 7cbDTH B, HEK
AEIIAF 192K, AXBICLT207 K, BERFBIIAR 1,413 HicE L1,

sk, REORMAE, RBRMOEE, B, RBMoa1— 1rES, MELELSICET sEN0RY
COWTH, FIMEREREEBRINN,

@ # = F &

WEFER, T JIS Z 2103-105y KM OPIEERRES BICHER Lic, 72120, RBICTED ZRED
13, WEARMOBEBRKIKOVTHHEETLE, 2, v+ EARD « iHEKRRORBRF Ic20TRE,
ESHAERL 28FRNONMEE SELT, FR>MEBEORAICH L,

HEAF 3, UE 30mm, E& (@#H) 5mm OELVZF <Y DEFKOR CKORRKE), EX
G5 ) 60mm, §F 30mm, EX s5mm O LOE-4Di (=4 BRBRE) 3XCRTHEORED
R REREBRF) &L, BB OUEEEROESE, EHM0 L &, BE 20°C « BREE 5%DER
TEEBB—EIELIELE, BIURE 60°CTIBRER L ThroLRICLLE XL, ZhThRIEL,
RRIC & > THBODHERE 3 WHFMIC DN TRD I,

Bk 1 BICHT HFLRAR (FOUEEEUH) 5= X100(%5) wovvvvrsns m
ET D DR (AKERIS%) B TOIER (SRR L BH)

@y = lll_l X100(FG) weevrreereeeees (2
R B £ TOMME (IR S B a=-BT100(%) v )

TR, L 1 &EMOL EDEEROEX
I :iREE 20°C - BACRIBEE 75% OERATHEBS—EIGE L & *DEERDRX
Iy 1 &L L& ORERORS
n il ZRE Ul & & OB D4 kEK
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F7o, HEME, S (BKEISE) BELULERICEY 25X OB E, [ERS JULERO
BRI D, FHEER (R kg/md), 2REHE (o g/m®) BIUREEHE (s g/em®) 2R,
& 5ic, ROBBRRICOWTIIHIERIEL X CHREROREZ SIE L7,

3. Bl ® & R

EREIHROMEREER, BENOREEE—ERICT LD T, KRICHRE LTI, RERME,
REHK 5 YLD DICO0NTIE, HRFSME, SEREZE EBHEML LICBBERRAL, T/, AEK
5RMDEDIDONTIE, HRNFHEOSEHE L TRR LI, BIIRHEFESOHEVIRICLTH 5,

1k, ARTR, WEO 3BHOARY X 2RR N OMEMEELTRE T, HRHMA - FEHAK
BB XUAKE, FHiE, FHESIAORBREO, /i, S EMED < BRBRA ORIEEZEERA
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%,
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1) #HEICLIRENER .
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REVIEICHEEIESNTH B L, Fig. 1~6 OLHiciis, chbdd b, Fig 1, 2 BEF AL,
Fig. 3, 4 REHMKEIA, T/ Fig. 5, 6 REFAEERMEDHEICONT, ENEN, L8 « BH
NORFEIRLAHDTH %0

IhbicksE, BHBEOMERE, 3SHHHOD, L BMDORD, LUUHE - KR « FHIRE
DD, FNENICBOTHEICE > TELVWERDH B ENbh 5, T, ThoOBEMIEMIID»
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BME~ OB — 0 —
Comparison of average
shrinkage when green to
oven dry (e, ar, az) on each
tree species —heartwood—

KR~ IR —O—
Comparison of average
shrinkage when green to
oven dry (a:, e@r, az) on each
tree species —sapwood—

ayst) OREDHE—0—
Comparison of average
shrinkage when green to air
dry (wlst, a5ry w15z) on each
tree species —heartwood—
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Fig. 4 SHAHEE (o,  apr
a5) DORFRI~DhE— 08—
Comparison of average
shrinkage when green to air
dry (0515[, @157 w15l) on each
tree species —sapwood—
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Comparison of average
shrinkage per unit moisture
content. when air dry to oven
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species —sapwood—
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¥, /%, ¥75, £ X3, TAFH, ARTVYa
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S AR () 1ITOVTE,

EQIRE WD, FThBHBNAEOEFERELT, 75,

HEHAE DD, F-REBEOKREIOMBEHELT, 127+, 13,
v, A=/, 77,
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Table 2. YU #i & © & B ~ > FF {i
Classification of shrinkage values on each tree species

B8 m ¥ % F M@ G M K

it pai Tangential direction Radial direction Axial direction
Tree species ‘ i ; h

at @it | Ot @, air | B | @ | as 3

141 X = #* 3MH C C C B C B B B C

” 3MS C c | C B D C B B C

£ N 4MH Cc D | C C D C B C C

” 4MS C D ; C C D C B C C

TAEY FF=Y 6FH C C | B C D D D D D

” 6F S C C | B C D C D D D

ho7 =Y 9JH B cC ! A B C C C D C

” 9JS B cC A — — — C D C

MY T T 13MH D D D C D C B C C

” 13M S D D D C D C B B C

v 7 14MH C D B B C B C D D

” 14M S C C B B C B C D D

T h =Y ISFH C cC I C C D C C D C

” ISF S B C | B B C B C D C

” ISLH B C B B C C C D C

” 1ISL S B C ’ B A C B C D C

a9y ¥ < F 19 H D C | D D D D C C D

” 19] S C D ' C — — — C D D

= / + 20JH C C C C D C C C C

” 20] S C C i C C D C C D C

+ 7 7 21JH C C C C C D D D D

” 21]S C C ! B — — — C D C

s =z a 22JH D C D D D D B B D

” 22] S C C D — — — B B C

7T A F = 23] H C C C C C C C D D

” 23] S C C C — — — B C C

t/F¥TRXF 0o 24FH C C B C D C D D D

” 24F S B C A — — — C D C

=7 w3 28FH B B | B A B B C D D

” 28F S B B C — — — B B C

7 D) 36F H B B B B C B C D D

” 36F S A B C — — — B C C

7 v 38F H A A B B B B A B C

” 38F S A B B B C B A B B

” 38KH A B A A C A B D B

” 38K S A B B B C B B D B

” 38LH A A A B C B B C C

” 38L S A B B B C B A A B

I X+ 7 45F H B B B B C C B C C

” 45F S A B B B C C B C B

” 45KH A B A A C B B C C

” 45K S B B B B C B A B B

42T V/Y 2 56 F H C D B C D C B B B

E XYy J 63MH A A A A B A A A A

” 63M S A A A A A B A A A

(3, Note) H:.» # Heartwood, S:33 #} Sapwood
# i Classification; A : & {izk Very high, B : Xk High,

C : %% Moderate, D : //sx Low class.

Class| D | ¢ | B AClasleC‘B{AECIassD c|B| A

a | ~6 | ~8 | ~10| 10~ || a5t | ~3 | ~5 | ~7 | 7~ & | ~0.2~0.25 ~0.3| 0.3~
@r | ~2 | ~8.5 ~5 5~ | amsr | ~1.5| ~2.5{ ~3.5[3.5~ || & | ~0.1|~0.15 ~0.2 0.2~
ay | ~0.1}~0.25 ~0.40.4~ || aysz |~0.05 ~0.1| ~0.20.2~ | & |~0.01}~0.02/~0.030.03~
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Fig. 9

Fig. 7 BAEEEH D &
BRI AR () &
DB
Relation between bulk
density (R) and tangen-
tial shrinkage when
green to oven dry (a:).

Fig. 8 ZARZEEH (R &
R F AALIHEE () &
()15
Relation between bulk
density (R) and radial
shrinkage when green
to oven dry (er).

BHEEHR B &
AT M2 () &
D%

Relation between bulk
density (R) and radial
shrinkage when green
to oven dry (az).
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Fig. 7~913, ARKIOMBEROEHEICL -T, 3WHEALIHER (e, or, a) EBRBTEEH (R) &
DOBEFEE, ThEn7Tay FLcbDTH 3,

IhBicEniE, MEMICETS o LI ar & R EOBFRI, HRVDONTYEELBDDY,
RBRBLHINBERERET 2 EMBTE %, UL, et & R LOBRICOVTE, BLAEHEENS
EHONE m & R LIR—BICBREAINBERERT L SN TV S, BEBMIKBOTE, XEF0
BMERIZE—ERHFAIC N5 2 bDDEHTHD, R5450kg/md FTORPEATRIBEAEEMBALN
e CORMD DI, KSUHGEMHTH DA, Ri450kg/ms PLEDELIMHTIE, HIE0<s
VEBRF UL B, Thid, B30V IHBIRELSIERD HTHOMENCERE TROABERL L DR
CEBHDTHEHhd LNEOD, TCTRERTER,
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AAEFEMEORE YENWE (B3 @K - thir - ¥a)
Table 3. W X % B 0 # & ~ > F E
Classification of shrinkage per unit bulk density on each tree species
B A NEEEEEETE R
& by Tangential direction| Radial direction | Axial direction [Volume
Tree species
ar|R |ast/R| 8¢/R | @r|R laysr|R| 5+/R | az/R |eyst/R| 81/R | ew/R
14 %X = * 3MH D D D C D C C C C D
” 3MS D D D D ' D C B B D D
£ N 4MH D D C C D C C C B D
” 4MS C C B C D C B B B C
THEY) FF=Y 6FH C C B D D D D D D C
” 6F S B C A C D C D D D A
hoo7 =Y 9JH C C B C C C C D D C
” 9JS C C B — — — C D C —
FA YT T 13MH D D D D | D D B C C D
” 13M S D D D C | D C B B B D
V3 7 14MH D D C C D B D D D D
” umMs | ¢ |l c | ¢é|Blc|B|D|D|D| B
T h = vV ISFH B B B c ! C C C D B B
" I5SFS | C | B | C|B B | B |D/|D]|C B
” 1ISLH C C C c ! C C C D D B
” 15L S C C C B | B B C D D B
a9 ¥ v F 19]JH C B D D C D C C C C
” 19] S B B A — — — C D C —
E / F 20JH C C C C C C C C C (o}
” 20] S C B C B C A B D A A
Vi 7 7 21JH B B B C B D D D D A
” 21] S A A A — — — C D A —
s X a 22T H C C C D C D B A C C
” 22] S A A B — — —_ A A A —
7T A F = 23JH C C C C C C C C D | B
” 23] S C C B — — — B B C —
E/FTRAFE 24FH C C A C D C D D D B
” 24F S B B A — i —_ — C D C —
A =5 n 3 28FH C B D A } A A D D D A
” 28F S A A C — — — B B C —
7 y | B6FH C B c| B! B  B|D|D|D B
” 36F S ‘ B A C — — — C C C —
7 + 38FH | B A D C C C B C B A
” BFS | C | B D C C C B B B B
” 38K H C B C C C | B C D B B
" %KS | B B | C|B B|B|B|D|A]| B
e LH @ C | B p|c c¢ctclclc]|D B
y LS | C B |D|ClC|C|A|Al|lal| B
S S 45FH | C ! B D D D D C C D C
” 45FS @ C | B D D D D C C B C
” 4KH | C ' B |D|CjC|C|C|C]|C C
” 45KS = C C D C C C B C A C
42TV a 56FH | D | D D D D D C B A D
t 2%+ 37 | 63MH | B | A | D|B'B|B|A|A|A| A
” 63MS B | A | D| B | A|B|A|A|A A
(i, Note) H:.» # Heartwood, S:3;0 #f Sapwood
¢ i Classification; A : & {iCK Very high, B : X High,
C : ¥3i¥ Moderate, D : /s Low class.
x10-8
Class | D c | B | a Class D c B A
at|R ~18 ~22 ~26 26~ 5 /R ~0.6 ~0.7 ~0.8 0.8 ~
ar[R ~ 8 ~10 ~12 12~ 5-/R ~0.30 ~0.35| ~0.40 | 0,40~
ai[R ~0. 4 ~0.8 ~1.2 1.2~ 3:/R ~0.03 ~0.04 | ~0.05| 0.05~
st [R ~8 ~11 ~14 14~
awr | R ~4 ~5 ~ 6 6~ a|R | ~26 ~29 ~32 32~
@15t /R ~0.1 ~0.3 ~0.5 0.5~ .
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Table 4. 2IRHHIC L 2 SEREOEE (%)

Ratio of shrinkage when green to air dry (ays) to that
when green to oven dry (e) in three directions (%)

L # )
# . & Heartwood Sapwood

Tree species a5t /<¥t wwr/wr (25114 / ay a5t / at w15r/ @r szl/ 24

4 x = F* 3 M 48 40 37 48 39 45
£ 2 4 M 43 44 17 46 41 30
;#%U FE=Y 6 ? 48 40 —100 44 36 —80
7 = v 9 48 45 6 48 — —20
AV TS 13 M 44 43 22 47 45 31
P a 14 M 41 39 12 46 45 |- 14
T A o< v 15 F 54 46 13 54 47 -6
” 15 L 51 48 15 52 48 20

aY ¥ oF 19 J 59 62 33 47 — 0
E J + 20 J 54 49 20 54 41 4
2 7 35 21 ] 55 61 11 50 — —36
P8 =z a 22 J 52 57 52 61 — 38
7 A F = 23 ] 51 52 27 51 — 32
E/FTRAFn 24 F 43 36 —31 48 — —-19
F =7 w3 28 F 58 58 12 69 — 41
7 ] 3 F 57 51 -7 67 — 29
7 + 38 F 64 48 33 64 50 31
” 38 K 59 42 5 58 48 5

” 38 L 63 50 29 61 49 39

I X F 3 45 F 61 49 23 59 45 31
” 45 K 59 46 21 58 45 25

A XV 56 F 40 31 49 — — —
[ A 63 M 68 54 58 67 58 46

(&, Note) apst/ar + HEHFRIICE T 2 EL Ratio in tangential direction.
arlar t R FHICB T 3284 Ratio in radial direction.
e len  WMERIANIC B 284 Ratio in axial direction.

Table 5. BEMTENUHRGE (2N o/ar, T ast/ewr, TP 5 /00

Transverse shrinkage anisotropies when green to oven dry (et/e:),
green to air dry (eyst/eis») and air dry to oven dry (3:/5.)

L H pu] 7

it b} Heartwood Sapwood
Tree species at[ar st [ersr 3¢ /8- at e st | aisr o [or
4 %X = * 3 M 1.78 2,14 1.55 1.89 2.32. 1.65
= N 4 M 2.02 1.99 2.10 2.18 2.43 2.03
TAEY) FF=Y 6 F 3.33 3.99 2.86 2.98 3.65 2,66
o7 o=y 9 J 2.23 2.39 2.17 — — —
YT F 13 M 1.63 1.68 1. 60 1.72 1.79 1.66
b b 14 M 1.80 1.87 1.79 1.88 1.94 1.82
T ohH o=V 15 F 2.66 3.14 2.21 1.90 2.16 1.71
” 15 L 2.14 2.27 2.03 1.60 1.74 1.56
aY ¥ < F 19 J 3.05 2.90 3.45 — — —
E J * 20 ] 2,09 2.32 1.93 2.25 2.36 2.22
+ i 5 21 ] 2.39 2.15 2.85 — — —
* = a 22 ] 2.97 2.69 3.43 — — —
7 A J+ © 23 J 2.06 2.03 2.14 — — —
b/ *TAF o 24 F 2.52 2.98 2.35 — —
=732 28 F . 1.55 1.73 1.41 — — —
7 ] 36 F 1.96 2.19 1.75 — — —
7 F 38 F 2.42 3.28 1.74 2.30 2.97 1.72
” 38 K 2.12 2.95 1.53 2.10 3.54 1.70
” 38 L 2,40 3.03 1.87 2.29 2,81 1.84
I X F 3 45 F 2,24 2. 84 1.80 2.55 3.36 1.97
” 45 K 1.99 2.58 1.55 2.04 2.64 1.62
A XT VY a 56 F 2.49 3.15 2.19 — — —
E XYy 5 63 M 2.11 2.66 1.56 1.97 2.28 1.61
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ETRIE, o4

Ft, ZERAFOD - 0HEZER Fig.24 DX5TH-T, €D 4

LL
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03131461515 454538383863
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ZTT, MEOOEMEIMERAFELFEY 5 cbic, RYIC
K& ABBIRYUTHEETSE Table 6 0k icis3, Th
Ehid, fick 320UEICE T sRNERFEOFMEIIRE -
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_QgL
+02~
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FS), 4 xxzvva (H) Sap->Heartwood
- EH<7E‘M)

LEORXIOHEELT, 41 x<+(S), £, #7<v(H),
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Table 6. REMTHINAESR 5 E O~ DFE
Classification of transverse shrinkage
anisotropies on each tree species
i bl M
# FE Heartwood Sapwood
Tree species atfar a5t aysr 8 /8- atfar @5t aysr ¢/
4 2 = * 3 M D C D C C D
€ N 4 M C C C C B C
TAEY FF=2Y 6 F A A B B A B
h 7 =Y 9 J C C C — — —
YT T 13 M D D D D D D
¥ 7 14 M D C D C C C
7T h = v 15 F B A C C C D
” 15 L C C C D D D
a Yy ¥ < F 19 ] A B A — — —
E / F 20 J C C C C C C
2 7 7 21 ] C C B — — —
p 8 z a 22 ] B B A — — —
7 AR + u 23 J C C C — — —
b/ FTARF0E 24 F B B C — — —
A =7 3 28 F D D D — — —
7 ) 36 F C C D — — —
7 + 38 F B A D C B D
” 38 K C B D C B D
” 38 L C A C C B C
I R F 7 45 F C B D B A C
” 45 K C B D C B D
ARV 56 F B A C - - -
= A 63 M C B D C C D
(5, Note) 2 ffi Classification; A : & < ig:k Very high, B : kX High,
C : ¥;® Moderate, D : /) Low class.
Class D C B A
Transverse anisotropy ~ 1.8 ~ 2.4 ~ 3.0 ] 3.0 ~
N ] . SFI, HAMICEY B HMTERS
hY
% . 2%%%:hﬂmd FEELARELOBRICOVTLNTS
— A | |
22 Extpated 2w & Spvond frardvasd) ¢,
Wogas| o6 by KOLLMANN,F. N« .
26l \WL\ Fig. 25 13 &I B 1 5 HIFEINE
oISk SN _
RABE BRI ar/er EEEHER R 0BG
L 24 o21¥ i /f%i‘\\\\ ’
5 oy /ogl"“‘“’s‘,- ad5F o] ERLIEBDTH B, ThIT X 3L,
3] [==05L 38] 238K py
20 N N e FRaon ] arfar ORMENROREMEE, PO
ol 015F'm:3r4i/
N I\ Y PNt 7V +DEESLDDH, R=400~450
6 N
“l‘\"---l[-— | - kg/m® < SVETIE R OB LT
1255 300 350 4%00(2/ ,)450 500 00 AL, cofEAECZ 5L, RoEm
m
R
Fig. 25 FREEH (B) LHITHARMRSE (w/a) O LTOORNOBRERUTHDY

E DB
Relation between bulk density (R) and transverse
shrinkage anisotropy when green to oven dry

(at/ wr) .

SIEERM L IRERM & DERICHI T3,

5, &fk& LTI, F. Koiimany Hsth
R UTEBHEIFS AIC/N7 YT 53,
COMA R DI, AREAKTI, 121
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£ #

AAEFEMBONEICET 2RBO—RE LTEEHO, HEHEERRICOVWT, 20—H%2L0 %
EHTRB UK, CTiciRE Lok, Bk« i - hEB XCHERTEM19TE, 23EHTH 2,

2L, 4574,

Fok, EXa2YBLIORFOLABBICOVTRERICPT - TH 3, T oERM

ICBE S 23CHE Table 1 ©EBDTH 525, FHMRATHMESRINV,, BERFERNE LT JIS Z-js
R OUHERRE T EICHER L, 20EE, [ TONMEL LCFAIEERLRD (1~4R). &
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te, TNODOREMD S, AT ORMEIHEICET 2125 bR THE LTRENZMA 2, BRARRD
¥DLBYVTH 2,

1. WEMEEBEULT—ERLE LTHI L (R,

2. BEICIIHEOZRABRITL, HRHERIC > T % DAX IDFEMES 2 (Fig. 1~6,
Table 2),

3. WEMICETIMEBELARELOBGRELLN, EHPoREETORME, [E,LLEET
ORfEE%E, KAUTEL 2 BEREH,D K (Fig. 7~14)0

4. BBICX 2 HIUEROZREZRET L, REBICOVTHMSHERS 72 D ONHROFMHERS
7- (Fig. 15~21, Table 3),

5. BHELHMERIZIEERDS SbhblcDEREEH, D (Fig. 22, 23).

6. 2IBHICEHDITREEITOIMOEAZLLN, ZDdH 5 bhh o LHEREEEMT L
(Table 4), '

7. WECX2BENERERTECZREHD Y, SISOV TEFEDMES L (Fig. 24,
Table 5, 6)o

8. RMEMIBY 2MNIEIBEFELARELOMEFRE LS, [T TORME IURED 6L
FTOIRICE T 2 RFED, BREBEN 400~450kg/m3 281& LT, ZhZhiEMd 353 RTC
& EREMD I (Fig. 25~27),
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The Properties of Important Japanese Woods
Physical Properties (III)
On the shrinking properties of woods grown in To6hoku,
Chiibu, Chigoku and Shikoku districts
Jisuke Kapuraci?, Tatsuo Nakano® and Takeo Haisui(®
(Résumé)

In this report, we have made an investigation on the shrinking properties of wood grown
in To6hoku, Chiibu, Chiigoku districts (North-East, Central, Western regions of Honsh{i Island)
and Shikoku district (Shikoku Island) in Japan, as part of the program of the study on the
properties of important Japanese woods, which has been undertaken by the Wood Technology
Division of the Government Forest Experiment Station in order to gain information that will
be applicable to the practices to enhance the value of wood products.

The sample trees tested in this report consisted of nineteen species; other important
Japanese woods will be presented in the near future. The general description of the sample
trees or specimens studied are as shown in Table 1 and the previous reports in detail.

The testing methods were in accordance with the Japanese Industrial Standards: JIS Z
2103, and the shrinkage values from green to oven-dry, from green to air-dry (moisture con-
tents : 15%) and shrinkage values per unit moisture contents when air-dry to oven-dry, on
tangential, radial and axial directions of the specimens were measured. And then, from these
data, several indexes for the shrinking properties of wood were calculated and analyzed.

The main contents in the present paper were as follows :

1) The results of the present measurements are summarized in a table given as an appen-
dix, from which the following items are selected.

2) The differences of the shrinkage values depending on the tree species were described,
and the sample wood species were classified for their shrinking degrees (Figs. 1 to 6 and
Table 2).

3) The relationships between the bulk density and shrinkage value were observed, and it
was comfirmed that a distinction must be made between the shrinkage from green to air-dry
and the shrinkage from air-dry to oven-dry (Figs. 7 to 14).

4) The differences of the shrinkage per unit bulk density depending on the tree species
were described, and the sample wood species were classified for their grades (Figs. 15 to 21
and Table 3).

5) The differences of the shrinking degrees between the heart- and sapwood were obserbed
(Figs. 22 and 23).

6) The ratios of shrinkage when green to air-dry to that when green to oven-dry in the
three directions of wood were investigated and their characteristic appearances depending on
the tree species were described (Table 4).

7) The differences of the transverse shrinkage anisotropies depending on the tree species
were studied, and their degrees were estimated on each sample wood species (Fig. 24, Tables
5 and 6).

8) The relationships between the bulk density and the transverse shrinkage anisotropies
were described, and it was noticed that there was a characteristic region of bulk density in
these relations both when green to air-dry and when air-dry to oven-dry (Figs. 25 to 27).

Received October 18, 1968

(1) Formerly : Wood Physics Unit, Wood Material Section, Wood Technology Division,
Presently : Tokyo University of Agriculture and Technology. Dr.

(2) (3 Wood Physics Unit, Wood Material Section, Wood Technology Division.
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ft R:H b, i, B E MIE
Appendix : Shrinkage values of woods grown in the T6hoku,
(7%, Note)
1. AR JIS Z 2103-5 X 2REHFETH S,  This table shows the results basing on
2. NHERBIUBAREOLEER2>EDOHDEERT 5, Signs of shrinkage and density
3 TAKE1IY B DOEHIEE (%) Shrinkage percent per unit moisture content
when air dry (15% moisture content) to oven dry (%).
ey P EMD OTE T TOWRMER (%) Shrinkage percent from green to air dry (%).
e HEMhoLEITOLIGER (%) Shrinkage percent from green to oven dry (%).
t o ERA Tangential direction.
r DRI Radial direction.
3. EFMHOLEBERI>X¥DbDAEKT S, Signs of representative values show as follows:
n o HERF Number of measurenents.
£ B Average.
o REHEE Standard deviation.

L # p hrink 4
Y ® % I b b4 Shrinkage
o & 4 d Repre- 5 ;s
Tree species Hearot:vood sentative
sapwood values t 4 ! t 7
n 6 6 8 6 6
z 0.243 0.157 0.015 3.31 1.55
- M VS P 0.018 0.018 0. 005 0.27 0.16
° Heartwood %4 7.3 11.2 35.7 8.1 10.6
4 % < & A 0. 263 0.175 0.020 3.59 1.73
INUMAKI A 0.223 0.139) 0.010 3.02 1.37
n 6 6 8 6 6
B x 0.240  0.145  0.013  3.18|  1.37
DD Y WM o 0.014 0.019] 0. 006| 0.25 0.14
- Sapwood 14 5.9 12,9 50.6 7.9 10. 4
A 0.254 0.165 0.020 3.45 1.52
Iy 0.225 0.125 0.005 2.91 1.22
n 6 6 7 6 6
x 0. 242 0.115 0.017 2.60 1.31
e M VS v 0.083 0.041 0.005, 1.03 0.50
Heartwood 1% 34.4 35.5 28.7 39.5 38.0
= R L 0.329 0.158 0.022 3.68 1.83
MOMI A 0.154 0.071 0.013 1.52 0.78
. . n 6 6 7 6 6
g"’;fj“{’g”“ P 0.233  0.115  0.016 2.91 1.20
T ® B M o 0.021 0.011 0. 005 0. 45 0.13
Sapwood 1% 8.9 9.1 33.1 15.4 11.1
L 0. 255 0.126 0.021 3.38 1.35
IR 0.211 0.104 0.011 2.44 1.06
n 6 6 6 6 6
z 0.263 0.092 0.008 3.51 0.88
6 P & # - 0.025 0.034 0. 004 0.20 0.25
Heartwood 1% 9.5 37.4 49,0 6.7 28.5
e L 0.290 0.128 0.013 3.72 1.15
Zgl\fo'{u* Fe L 0,237 0. 055 0. 004 3.29 0.61
TODOMATSU " 6 6 6 6 6
. ... b4 0. 300 0.113 0. 005 3.4 0.95
ﬁb’:;i‘;’“m’s” N p 0.075 0,023 0. 005 0. 44 0. 24
A Sapwood 1% 24,9 19.9 109.5 12.7 24.8
b 0.379 0.137 0.014 3.93 1.20
A 0.221 0.089| — 0.004 3.00 0.70
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Chiibu, Chigoku and Shikoku districts in Japan

JIS (Japanese Industrial Standard) Z 2103-5; method.

show as follows:

Axial direction.

* AT 1E)

l

R

Bulk density (kg/m3).

P ATEER (kg/m?)

Apparent specific gravity in oven dry (g/cms3).
S[HEAE (g/cmd)

P ABEWE (g/cm?)
(15% moisture content) (g/cm3).

Yo

Apparent specific gravity in air dry

D AR 15% FHICHE L/

715

Coefficient of variation.

TR

Vv

Upper limit of 95% confidence interval.

X o 1R E
XM DT R E

1 95%1
: 95%f

[}

L

Lower limit of 95% confidence interval.

=]

ly

Wi
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Appendix (o3%)
’1\% 5 ‘f K= )4 % = Shrinkage
ﬁ -E 2 § Repre- 5 a;s
Tree species Heal;)tlyvqod sentative
sapwood values t 7 ! t 7
n 27 27 27 27 27
z 0.310 0.143 0.011 4.13 1.73
ity b7 o 0. 037 0. 027 0. 004 0.96 0. 46
9 J Heartwood 174 12,1 18.6 34.1 23.3 26.9
Iy 0. 325 0. 155 0.013] 4.52 1.92
o7 =Y Iy 0. 294 0. 132 0. 009 3.75 1. 54
KARAMATSU
n 23 — 25 23 —
Larix lepto- x 0. 304 — 0.014 4.14 -—
lepis GorboN bl 17 7 0. 040, — 0. 004] 0. 66 —
Sapwood |4 13.1 — 31.1 16.0 —
Iy 0. 322 — 0.017 4,43 e
ly 0. 287 — 0.012 3.85 —
n 6 6 7 6 6
x 0.189 0.117 0.014 2.12 1.26
13 M PRy # o 0. 069 0.041 0.011 1. 10 0.67
Heartwood 1%4 36.4 35. 4 79.1 51.7 53.2
N = A 0. 260 0. 160 0.025 3.27 1.97
TBGXSZV&? ARA A 0.11 0,073  0.003 0.9 0.55
n 6 6 7 6 6
Poudnteuga x 0.188)  0.113  0.017  2.42|  1.35
Brisser M o 0.050 0.012 0.010 1.12 0.52
. Sapwood Vv 26. 4 10.9 55.6 46.2 38. 4
I 0. 240 0. 126 0. 026 3.59 1.89
Iy 0. 136 0. 100 0. 008 1.24 0.80
n 6 6 7 6 6
z 0. 295 0. 165 0.010 2.94 1.57
I 7 o 0.016 0.014 0 0.25 0.25
14 M Heartwood 1% 5.6 8.4 0 8.5 16.1
A 0. 312 0. 179 0. 010 3.20 1.84
V2 i ly 0.278 0. 151 0.010 2.67 1.30
TSUGA
. n 6 6 7 6 6
Tsuga Siebol- z 0.217 0.152 0.009 3.44 1.71
dii CARRIERE b 7 T 0.018] 0. 010 0. 004 0.16 0.28
Sapwood 1% 6.3 6.5 44.1 4.7 15.0
L 0. 296 0. 162 0.012 3.61 2.05
A 0. 258 0. 141 0. 005 3.26 1.48
n 21 21 22 21 18
z 0. 248 0.109 0.014 4.1 1.39
15 F ity 7 o 0.035 0.033 0. 005 0.60 0.42
Heartwood 1% 14.3 30.3 35.9 14,5 29.9
" Il 0. 264 0.125 0.016 4,39 1. 60
TAK g’M st Iy 0.231 0,093  o.011]  3.83 1.18
. . n 22 22 22 22 22
L e % 0.281  0.164  0.013  4.65|  2.15
t 7 byl 7 o 0.023] 0. 022 0. 004 0. 47 0. 48
€t ZUCCARINI Sapwood 1% 8.3 13.2 35.1 10.0 22.2
Iy 0. 292, 0.174 0. 019 4.81 2.36
lg 0.271 0. 154 0.010] 4,44 1.93
15 L n 41 41 41 41 41
ZK&M;TS% o k4 0.288 0.142 0.011 4. 33 1.91
i I 0.014 0.024 0. 004 0.5 0. 44
Pinus densi- Heartwood v 4,9 16.6 31.2 12.2 22.9
flora SiesoLp Iy 0. 293 0. 150 0.013 4.51 2.05
et Zuccarini Il 0.283 0.134 0. 009 4.17 1.77
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Appendix (o3x)
LV 2 I i % %  Shrinkage
Frog | R i g
i @ A il Repre- 5 a5
Tree species Heat;)t:vood sentative
sapwood values t r ! t v
15 L n 42 42 42 42 42
T A =Y x 0. 285 0.182 0.011 4.33 2.49
AKAMATSU U ] v 0.022 0.025 0.003 0.41 0.57
Pinus densi- Sapwood 1% 7.6 13.7 24,3 9.4 22.8
flora SiesoLp A 0. 292 0. 190 0.012 4. 46 2,67
et ZUucCARINI Iy 0.278  o. 174{ 0. 009 4.20 2.31
n 6 6 6 6 6
x 0. 155 0.045 0.008 3.28 1.13
19 J L M 4 0.011 0.014 0. 002 0.17 0.15
Heartwood 14 7.3 30.5 26.0 5.2 13.5
av Y = + I 0. 167, 0. 060, 0.011 3. 47 1.30
KOYAMAKI Iy 0. 143! 0.031 0. 006, 3.10 0.97
Sciadopitys n 4 ! — 4 4 —
verticillata - x 0.229 — 0.008 2.92 —
SigsoLp et pul # o — — — — —
ZuccArIN Sapwood 174 — — — — —
L — — — — —
Iy — — — — —
n | 1 18 17 18 18
R x 0. 205 0.106 0.013 3.45 1.49
20 ] ity 7 T 0. 033, 0.023 0. 002, 0.55 0. 40
Heartwood 14 15.9 21.2 14.8 15.8 26.6
v ) * A 0.222 0.118 0. 014 3.71 1.69
HINOKI ly 0. 188{ 0. 099 0.011 3.17 1.28
. n 18 : 1 18 18 1
%Zg’;“}gﬁf{_’s x 0.208  0.128)  0.016  3.56 1.33
CHER Sm 1] - 0.015 — 0. 003 0.38 —
apwood 1% 7.4 — ' 21.1 10.6 —
A 0.216 0.018| 3.75
Iy 0. 200 — 0. 014 3.37 —_
n 6 6 6 6 6
z 0.211 0.074 0.005 .n 1.75
21 j ;L\ # T 0. 026 0. 009 0. 002, 0. 36 0.20
Heartwood 1% 12.3 12.2 30.2 9.5 11.2
¥ 7 5 I 0, 238 0. 084 0. 007 4,44 1.96
SAWARA A 0.183 0. 064 0. 003 3.39 1.54
. . 6 — 6 6 —
Chamaecyparis n ‘
ot PTTR S - B 1 { =
ExpLicHER = . : .
Sapwood 1% 10. 4 l — 10.8 5.5 —
L 0. 304! — 0.015 4.10 —
A 0. 242] — 0.011 3.65 —
n 6 6 | 6 6 6
z 0.193 0.056 0.009 3.04 1.13
L M T 0.025 0.016 0. 004 0.78 0.35
22 J Heartwood 14 12.8 29.1 42,7 25.6 30.6
A 0. 219 0.073 0.014 3. 86 1.50
* =z a A 0. 167 0. 038 0. 005 2.21 0.76
NEZUKO
n ' 6 — 6 6 —
Thuja Standi- x . 0.192 — 0.015 4.36 —
shii CaRRIERE S ) @ 0. 006! — 0. 002 0. 40 —
Sapwood v 3.3 — 16.9 9.3 —
L 0.199 — 0.017 4.79 —
Iy 0.183 — 0.012] 3.93 —
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Appendix
I|:\ H’ ~ . i :
. S K% @ b Shrinkage
A el M
Tree species Heartwood | _Repre- °
P or sentative
sapwood values v t v
n 6 6 6
z 0.110 . 007 3.59 1.77
23 J A 7 o 0.017 004 0. 20 0.15
Heartwood 1% 15,2 7 54, 4 8.7
Iy ©0.128 . 011 3. 80 1.93
T AS;l(JNZROE A 0.091 003 3.38 1.60
Thujopsis dola- 7 - 6 -
brata SieBoLD sz o )OC_ - gég g gg _
et ZuccARINI Sapwood v — ‘2 2.0 _
Iy — . 020 4.37 —
I — . 007 2.60 —_
n 9 9 9 9
x 0.122 0. 009 3.13 1.0§
24 F JiR) 7 T 0. 023 0. 003 0. 60 0.23
Heartwood 14 18.7 37.3 19.0 22.2
E/FTAFo I 0. 140 0.012 3.59 1.24
HINOKIASUNARO ly 0. 104 0. 006 2.67 0.87
Thujopsis dola- n 6 — 6 6 —
brata SiesoLp et x 0. — 0.013 4.00 —
ZUCCARINI Var. P 7} I 0. — 0. 005 0.49 —
Hondai Maxino Sapwood 1% 15. 8.7 12.1 —
I 0. —_ 0.019| 4,52 —
Iy 0. — 0. 008| 3. 49 —
n 5 4 S 5 4
x 0. 0.182 0. 006! 5. 11 2.96
28 F L ¥ 4 0. — 0. 009 0.76 —
Heartwood 1% 8. — 149,1 14.9 —
N N l 0 —_ 0.018] 6.06 —
A =7 w3 t : _ e : _
ONIGURUMI ly 0. 0. 006 4,16
. — 5 5 —_
Juglans Siebol- n
! i x . — 0.014 6.79 —
‘vf,’l’fza Maxvo SN 7 l . — 0.011 0.92
Sapwood 1% 33. — 81.4 13.5
I . — 0.028| 7.93 —
Iy —_ — 0. 000 5.65 —
n 13 13 13 13
x 0.159 0.009 5.33 2.43
36 F PRy 1o s 0. 030, 0. 006! 0.70 0.38
Heartwood 14 18.8 71.2 13.1 15.8
] Iy 0. 178 0.013 5.75 2,67
KURI A 0. 141 0. 005 4.90 2.19
Castanea n — 8 8 —
crenata x — 0.016 6. 96 —_
SiesoLp et v 17y a 0. 005 1.22 —
ZUCCARINI Sapwood 1% — 31.8 17.5 —
b 0.021 7.99 —
I — 0.011 5.94 —_
. n 9 7 9 8
RECEE o % 0.172 0.020 7.58 2. 51
R M I 0. 023 0,014 1. 15 0. 49
F BUNA : Heartwood 1% 13.5 70.7 15,1 19.4
pogus crenate L 0.191 0. 033 8. 46 2,88
LUME A 0. 154 0.007 6.69 2.14
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Appendix (o3%)
IE‘\ =3 3 L]
Y K= #a = Shrinkage
ﬁ -E 4 Repre- ) a5
Tree species Heal;trwood sentative
sapwood values t 4 ! t 7
n 9 9 9 9 9
L% F P 0.260  0.151 0.022]  6.46 2.17
BUNA 4 b %) o 0.032 0.012 0. 008| 0. 68 0.39
Fagus crenata Sapwood 14 12.3 7.7 37.3 10.5 17,9
BLUME I 0. 285 0. 160 0. 029 6.99 2.47
Iy 0.235 0. 142 0.015 5.94 1.87
n 19 19 20 19 19
% 0.324 0.212 0.023 6. 54 2.22
i 7 o 0,032 0. 070, 0. 009 0. 86 0. 65
38 K Heartwood Vv 9.8 32.8 40.1 13.1 29.2
I 0. 339 0. 246 0. 028 6.96 2.54
4 * IA 0.308 0.178 0.018 6.13 1.90
BUNA
n 24 24 24 24 24
Fagus crenata . z 0. 295 0.173 0.023 5.99 2.36
Brume gyl 7 4 0.043 0. 025 0.012 1.54 0.35
Sapwood 14 14,6 14,7 53.8 25.8 15.0
I 0.314 0. 184 0. 029 6.64 2.51
la 0. 277 0. 162 0.017 5.33 2.20
n 12 12 11 12 12
x 0.304 0.164 0.015 1.23 2.38
J ) o 0.026 0. 026 0. 007 0.71 0.47
38 L Heartwood 1% 8.6 15.9 44,4 9.8 19.6
I 0. 321 0. 181 0. 020 7.68 2.68
7 Iy 0. 287 0. 147 0. 010 6.77 2.08
BUNA
1 n 13 13 13 13 13
Fagus crenata x 0. 280 0.152 0.028 6.08 2.16
Brume 2 7 T 0. 033 0.027 0.013] 0.71 0.30
Sapwood |4 11.9 17.6 47.1 11.7 14.0
N 0. 300 0. 168; 0. 037 6.52 2.34
Iy 0.259 0. 135 0. 020 5. 65 1.97
n 11 11 10 11 11
x 0. 269 0.149 0.013] 5.79 2.04
S ) o 0.027 0.023 0.008 0.66 0. 40
45 F Heartwood 1% 10.2 15. 4 63.1 11,4 19.5
I 0. 288 0. 165 0. 019 6.23 2.32
I X F 7 ly 0. 250 0. 134 0. 007 5.34 1.77
MIZUNARA
. n 8 8 6 8 8
Quercus cri- z 0.291 0.148 0.023 5. 96 1.77
spula BLuMmE A # o 0. 032 0.018] 0.012 0. 64 0. 28
Sapwood |4 11.1 11.9 50. 2 10.7 15.9
I 0.319 0. 163 0. 036 6. 50 2.01
Iy 0. 264 0.132 0.010] 5.43 1.53
n 20 20 20 20 20
x 0. 308 0.199 0.020 6.33 2.45
L # o 0. 029 0.019 0. 007 0.53 0.30
45 K Heartwood % 9.3 9.5 33.5 9.1 12.2
N 0. 322 0. 209 0. 023 6.58 2.60
I X +F 7 Iy 0. 294 0. 190 0.016] 6.07 2.31
MIZUNARA
. n 16 2 16 16 2
Quercus cri- x 0. 266 0. 164 0. 025 5.14 1.95
spula BLuMme byl 7 2 0. 092 — 0. 009 0.93 —
Sapwood 1% 34.8 |, — 36.7 18. 1 —
I 0. 316 —_ 0.031 5. 64 —
Iy 0. 216 — 0. 020 4,64 —_
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Appendix (o3%) (Continued)

)E\i i ;71‘ Jra— I #% S Shrinkage (%)
ol a R 5 @
Tree species | Heartwood epre- 18
or sentative
sapwood values t 4 ) t 4 ) t
n 6 6 6 6 6 6 6
56 F z 0.285 0.130{ 0.028 2.74 0. 87 0.19 6.93
L 4 0. 042 0. 021 0.031 0. 58 0. 28 0.09 0.77
4RTVY Heartwood |4 14.9 16.1 110. 4 21.2 31.8 48.6 11.2
INUENJU = A 0.330, 0.152 0. 062 3.36 1.16 0.29 7.74
Iy 0.240, 0.107|— 0.005 2.13 0. 57 0.09 6.11
Maackia amu- ” _ _ _ . IR
rensis RUPRECHT 7 - -
et Maximowicz - - - - - - -
A e — - — — — — —
var. Buergeri | &
C. K. ScHNEIDER Sapwood Il/ - - - - - - -
) _ _ _ _ _ — _
Iy — — — — — — —
n 6 6 ) 6 6 6 6
: % 0.328/ 0.210[{ 0.035 9.36 3.51 0.57 | 13.84
63 M o # o 0.013 0.040, 0.016] 0.45 1.10 0.38 | 0.37
Heartwood 14 4.1 18.8 47.0 4.8 31.5 67.5 2.7
E XYy 7 Iy 0.342 0.252 0.053 9.83 4,67 0.97 14,24
HIMESHARA Iy 0.314 0. 168 0.017 8. 88 2.34 0. 16 13.45
Stewartia n 6 6 8 6 6 8 6
monadelpha £ 0.317) 0.197| 0.048 8.88 3.90 0.59 | 13.21
SiesoLd et By * I 0.027] 0,029] 0.028 0.17 0.19 0. 45 0.31
ZUCCARINI Sapwood 1% 8.4 15.0 59.3 1.9 4.9 75.5 2.3
A 0.345 0.228 0.072 9.07 4.10 0.97 13.54
la 0.288 0. 169 0. 023 8.69 3.70 0.21 12.88
N K f = = g £ @ (mm)
" - ! F - g? K % {& | Shrinkage (%) Density Annual ring
H ij_J' e
Tree species | Heartwood | eig{f‘; o * R 7o 715 Diiﬂ efj L}
Sapor g values ” ! kg/m3 | g/cm?® | g/cm3 tion Breadth
WOO!
n 6 6 [¢) 6 6 6 6
56 F N F4 2.78 0.39 | 527 0.58 0.63 1.2 1.6
Iy 7 I 0.32 0.20 30 0.03 0.03 0.9 0.3
ARy Heartwood 1%4 11.3 51.6 5.7 6.0 5.3 79.4 19.6
INUENJU - I 3.12 0.61 | 559 0. 62 0. 67 2,2 2.0
A 2.45 0.17 | 495 0. 54 0.59 0.3 1.2
Maackia amu- » . _
rensis RuprecuT e _ _ - - - - -
et Maximowicz a o - - - - -
var. Buergeri - - - - - - -
C. K. ScuNEIDER Sapwood ‘1/ - - - - _ - -
, _ _ _ _ _ _ _
A — — — — — — —
n 6 7 6 6 6 6 6
z 6.57 0.99 | 593 0.73 0.78 2.3 1.7
63 M o 7 o 1. 41 0. 64 1 0.00 0.01 0.4 0.2
Heartwood 1% 21.5 64.9 0.2 0.6 1.0 16.2 9.5
E X Y v 7 Il 8.06 1.59 | 595 0.74 0.79 2.8 1.9
HIMESHARA Iy 5.09 0.39 | 592 0.72 0.77 1.9 1.5
Stewartia n 6 8 6 6 6 6 6
monadelpha x 6. 71 1.29 | 571 0.71 0.76 1.2 1.1
StesoLp et $u) # T 0.47 0. 80 2 0. 00 0.01 0.2 0.1
ZUCCARINI Sapwood 1% 7.0 62.3 0.4 0.6 0.7 20.8 8.0
Iy 7.21 1.99 | 573 0.72 0.77 1.5 1.2
Iy 6.21 0.59 | 568 0.70 0.74 0.9 0.9




