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Shrinkage Values for Japanese Beech Wood
Grown in Hiyama District, Hokkaido
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WROME E LIz T + ¥ (Fagus crenata BL.) Z RO X 5 KBLHOKRENT HT
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B ADR T (#1icB 0 5 No. 1550 No.6) b 5IREL 7RI DT, M
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Table 1. Summary of disks furnishing shrinkage test material

N ¥ EOE 3* # kB
7%3%? qu)isl? ﬁ?ﬁ% Length of radius* (cm) Height
. < above
beech No. rings A B C D ground (m)
1 170 36.5 23.2 16.6 29.2 0.5
7bi% 2 160 22.3 23.4 23.3 245 2.5
Red 3 140 »22.0 17.8 22.8 28.5 4.5
beech 4 138 19.0 243 21.6 22.1 65
5 132 20.1 21.2 20.1 20.6 8.5
6 180 14.8 19.5 33.5 22.1 0.5
xS 7 170 17.3 19.6 224 19.3 25
White 8 165 14.5 T 18.7 21.9 175 4.5
beech .
9 150 17.7 14.4 16.5 19.4 6.5
10 110 14.8 13.2 140 18.7 8.5

* BEE4aEd Without bark
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Fig. 3. Diagram showing stem analysis.
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Fig. 4. Variation in the width of annual ring with
respect to the age of the tree.
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Fig. 5. Variations in average width of annual rings; specific gravity
and shrinkage values in the radius of the disk. (1) Red-beech.
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Table 2. Summary of test, by each disk

M # 7 % 7% Red beech . 74 79 White beech
Disk No. 1T 2 3 4 5 Al 6 7 8 9 10 Al
- .
No: “of 52 48 45 43 39 227 45 37 34 30 24 170
specimen .

(AvVE. 2.0 17 1.6 1.6 17 17 2.9 23 22 22 22 24
7w Max. 34 3.0 2.9 24 25 3.4 4.9 34 3.7 3.7 3.3 4.9
Min. 0.8 10- 12 1.0 11 0.8 02 12 0.7 0.7 10 0.2

Avg. 0.47 048 047 046 046 047 056 055 053 052 052 054
G{Max. 052 055 051 050 051 055 061 060 058 058 056 061
Min. 043 044 045 042 043 042 050 047 047 046 048 046

ax. 8.4 7.8 7.1 7.9 7.1 84 90 -88 7.7 8.0 8.1 9.0
45 3.5 5.1 5.0 438 3.5 55 4.7 © 29 44 5.7 29

Lis
. mn.

2R

»

veg. 109 104 102 102 100 104 123 122 116 1.0 1.0 1.7
ax. 125 1.8 114 122 113 125 141 140 130 131 129 141
in. 8.9 8.7 8.6 9.0 8.9 8.6 94 8.7 8.8 8.1 8.9 8.1

=

{Avg. 65 61 60 60 59 . 61 76 73 66 65 71 71
tﬂ{

=

Avg.. 23 2.2 2.2 2.0 20 2.2 2.3 2.1 2.0 2.2 2.2 2.1

7151 Max. 3.2 3.6 3.1 28 26 3.6 3.2 2.6 2.6 3.9 2.7 3.9
) Min. 1.4 14 14 1.5 1.6 14 1.8 1.5 14 17 1.6 14
‘(Avg. 4.9 4.7 4.6 44 4.5 4.6 5.0 4.9 4.6 4.7 4.7 4.8
7o {Max. 6.2 6.3. 58 5.2 5.0 6.3 6.2 5.6 5.7 6.5 5.5 6.5
Min. 3.8 3.8 3.8 3.3 3.8 3.3 4.1 4.1 3.6 4.2 4.1 3.6
[Avg. 8.7 8.3 8.2 8.0 7.9 8.3 9.9 9.3 8.5 8.7 92 9.2

15\ Max. 109 104 95 105 93 109 121 114 111 113 102 121
lMin. 6.0 5.5 68 6.6 6.6 5.5 7.4 6.6 43 6.6 7.9 4.3

Avg. . 157 151 148 146 143 149 173 170 ]‘.6.2' 157 15.7 165
vo{ Max. 183 172 165 172 159 183 197 194 . 180 188 175 19.7
Min. 131 128 129 127 128 127 136 131 128 130 136 128

(ﬁ) Tw? Slzféjﬁiﬁlﬁﬁ mm, G: ﬁ§=é%§§/$ﬁﬁkﬁ, tis, 715 Vis: Hfﬂi ‘9 15% @37_k$
Bficnv s 2 MR S & OLIRE, £ BB MERBINER, fo, . v,: HLOSEBIRE
T i B R ~
(Remarks) 7. : Average width of annual rings in mm, G: Specific gravity based on
oven-dry weight and green volume, ¢,5&%,: Tangential shrinkage values of wood,
from green to 15-percent moisture content and to oven-dry condition, based on its
dimensions when green, ;& r,: Radial shrinkage values to 15-percent moisture
content and to oven-dry, vis&v,: Volumetric shrinkage values to 15-percent mois-
ture content and to oven-dry. )
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Table 3. Summary of average width of annual rings,
speciﬁc gravity and shrinkage values, by each tree

TEERE TAEN
FFrOBE 3 iflzi‘::lfﬁ %~FFP9HE Stand-  Coeffi- & Jﬁﬁkfﬁﬁd\ﬁ
Kind of # 1 Arith- ard cient ~ Skew- - Max. Min .
beech Item metical Mode = Median devia- of vari- ness value value
mean tion ation % -
o 7 15 - 1.6 0:59 3 - +03 -34 - 08
G 0.47 0.47 0.47 0021 - 4 0 055 042
FHIF b 61 6.5 6.1 0.71 12 —06 84 35
Red beech . s 2.2 2.0 21 046 21 404 36 14
( 207 ) s 8.3 75 8.3 0.95 11 +08 . 109 55
\Specimens . . v . .
to 10.4 105 10.4 0.80 8 —0.1 12,5 8.6
) 46 45 46 0.49 11 +0:2 63 - 33
Ve 14.9 145 14.8 112 8 . +04 183 127
70 24 25 24, 0.91 38 —01 49 - 02
G 054 0.53 053  0.034 6 +0,3 061 . -046
sa gy 7.1 7.5 7.2 0.97 14 —04 9.0 29
S s 21 20 . 21 0.38 18 +03 39 14
?h‘t;:ee@ s 9.2 95 92 -+ 117 13 —03 121 . 43
SPecime“s> to 1.7 125 118 121 0 —07 141 81
) 438 45 47 049 . 10 = +06 6.5 3.6

v - 165 . 170 . 167 147 9 . —03 197 - 128

%2 DE % B, See remarks of table 2.

C®§K5m1,7ﬁ7%t7f7%%%§?ﬂi&@&ij&ﬂwbn5

FHERBOFEEERI 77 1.7mm, 747+ 24mm T, 717%®ﬁwzm¢
WBO LD BERBRED, £OE~FOT AT FHAREL, SOICERERITZ AT
059 mmicH L P 475091 mm T, 747 FICREWEOE 5D & —(FLEEE BB
Ik BERBOBNMSAENC Enb1E, COFFREASY #7 7 08<34mm 3L
717%110}49mmau5mmrm ﬁﬁﬂm7ﬁ7&be#KEﬁ¢6ﬂ,7
&7 F R EREICEL, -

BREOFHMET 477 047, - 7x7 ¥ 0547, 717%@*1%5 cnmxﬁt
@E@jfﬁjuﬂwmomfwﬁﬁﬁﬁtﬂbﬁﬁf%a @ﬁﬁ%m7ﬁjf0m1
7i7f0%4r Eﬁ%ﬂ%Tﬁjf@ﬁ@ibogmﬁﬁéa ﬁﬁﬁ%m7w7&
0.42~0.55,. 7%7%0%~mﬂ&#&@§0tﬁ Blukd, FHARET 4TS CRES
BUCGE WD, PATFTREHICEITH 3, ’
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REREFSEHFOC OV TRBHRICEIIEALLOY, KERERE 7T F0
FHH6.1% (15%. O AEEEZ T), 104% (&) KHLT7A T FRERLENTI%, 11.7%
T, Ao TATFOFMRTH 3, BREELTATFOFMAREL, oAEHGI
BHIRED, SRRSO THERTS S, ST T 47 7 CRRBUBEELSER
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TT1:28, 2% REBITTL:123TH3, FASFTideheh1l:34, 1:24TH 3,
CNRBIMICOVTOBREHLEMEL: 1800 L oMYA XL, FLHE050 F i zhll
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IR A X OENZ B,

SEHEIC B 2 BRIERE KETESHER T AT 532, AT F I TIHEL
HcH 3,

HERREZESICTPHTFEFPATFOMCR LR D REUEEZFBREAHOEREN
BoNB, COPHTFEFATFRBLMOK - P EODTHICNDIR TN B ZHT,
BYSES L CREHNEIATOILN, HELD ILARTODOMEKICONT, FHTFET
AT FREDOTHT B ERTELVY, CORELRRLTATINT AT FIDER
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THFREREIL (COBBEOT AT FTRPLEERE S EEBBEBICIBKSTAHZ B)
HEEOY, P17 FEHBOBNERORZ 00K, FRESKCHIKY (K
EATEHD LnbhaT s E—%KT 3,

CCTCTHTIFET AT FOHROMRE LTROZ DD EBBAONE, THb
b, BSOS COBRBIMEANICREB 3600, SR F AT FRBLHERDIDIC
HEBBRP LD ENSTETHS, WERBLONVWTHZE, FHTFHIKEBNT
WO ETHBICHE - WEROEREBEAD OB TNIERLSLBORTTHSH, &
CRRPE DI OBMBRICHE T BHEOEBOREAPTLL, WIKHFLCOVWTAHS
L, MEKELTBRARTPHT FEF AT FOMIZRKDL S MIERICKEISERNBED
S, $Hbb, MBRFZHTFI0E, 7AT7F180ETHEOEMRTLN, Thb
DEBERBNELEDTVE, PHT FTCRUMEIVEBRITIILALHLEREL
TVBDIHL, TATFTRWIB EORMMICH: 3 HESNABRMSEST, 20
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F7C OBMPHAL SROERLTNEY, ZOREET AT FOEHBPPKTH 5,
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IR RE LT OB, P47 F 0105 410 b7 3 HIE S N7 BER A 5T,
ZOMDERITIIATSF 02~05mm TH 2, ChBkP 47 FOERBIERICE LD
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MEDMEDHROBBIET 27 7 110~1304F, 747+ 80~115ETHIC B L B L
NERIT,
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BEH - SRBEERLELT AT FOEBARTH S, $-2hoDEOEL>EETFAT T D
FoAkEw, T LTHEMBICRITEOMICENIL,

5 PA7 IR B0 ABAMEL THEOMOKE - REROERE S AT,

6) B LFEHERE LS mm IcHE - WHRORIMENS D, ChkEKEN
BUTHHLTH, TNSOMERIMMT AHMMAA SN, P47 Fickid 3 OMENM
 REETHS, LOLFZATFTCRENS DM O THTEH B, 4) 1R~ 7 & [l
FEEEBEOEMRCDBELBHTHNL, BEAEBLENLSTLE,

7) A—EREOHRA, HESLIUBEROER 74T FOFBHLBICATS 5,
ZHR T AT FOMMBNKIZZ1DTH 3,

8) FH7Fick BHEOM~050, 747 FicB1 B 050~055 QEETIE, 7
FTOBBICBIFRIE S, HEOMMICK L IRMRIIERMICHT, COBAL T SHIEHE
DEMBIBDTH I,

9) ZWEERICHT 2 EHD S 15% DAKRRBIC 2 BROBER T AT T T
1% XH59%, WHE 48%, *i#%56% T, P47+ TEEhZh61%, 4%, 56% TH >
<, TOMBICLBERITEAETL, '
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Summary

Experiments were made on Japanese beech wood (Fagus crenala BLr.) grown in
Hiyama district, Hokkaido. In that region, the beech wood with large false heart
wood is called “red beech”, and that with small one or without it is called “white
beech”. One each typical red and white beeches were selected as material for a
study of the physical properties of the wood.

Five disks were taken from each tree at intervals of 2 m upward from 0.5m
high above ground. On the disk, the mean annual increment of growth ring was
measured along the four radial directions, and also the average width of annual
rings, specific gravity, and radial, tangential and volumetric shrinkages were inves-
tigated using 3 x3x0.5 cm test blocks, in accordance with JIS A 1003, taken from
each disk in the eight radial directions.

The following list indicates the physical property determinations made for each
test.

Total and mean annual increments for every five years of tree growth
Average width of annual rings '
Specific gravity based on oven-dry weight and green volume .
Radial, tangential and volumetric shrinkage values from green to 15-percent
moisture content and to oven-dry condition based on dimensions of sample
when green

The results obtained are illustrated in tables 1 to 3 and figures 3 to 12 in this
paper ; also the findings are briefly stated as follows: -

1) The age of the red beech was 170 years and that of the white beech was
180 years. But in diameter breast high over bark the former was 50cm and the
latter was 42cm.

2) The annual increments in size of the red beech were approximately uniform
in ring width of 1-2mm range from the early years to the time of cutting. In

Ll S =
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contrast, the white beech wood formed during the period early years to about 105
years had very narrow rings, which ranged in width from 0.2 to 0.5 mm, but after
that the annual increments changed suddenly into fast growth and the width attained
about 2 mm and sometimes to or over 5 mm. Then, the white beech wood excepting
the part near the pith was occupied by the wide ringed wood.

3) The false heartwood varied in radius from 13 to 25cm in the red beech
and 3 to 6 cm in the white beech, but the ages at the boundary between false heart-
and sapwood ranged from 110 to 130 years in the former, and 80 to 115 years in
the latter.

4) The average width of annual rings, the specific gravity and the shrinkage.
of test blocks taken from the white beech were clearly larger than those of the red
beech ; and those values of the white beech were distributed in a wider range. But
there was no distinct difference in the radial shrinkage value between the two beech
woods.

5) In the red beech, there was no marked difference in the propertles of the
false heartwood and the sapwood. ' ‘

6) In the white beech, there was a steady increases in both dénsity and shrin-
kage values with increasing width of annual rings, but in the red beech the relation-
ships of the specific gravity and the shrinkage values to the rate of growth were
not distinct. In both, the radial shrinkage varied not very clearly.

7) The white beech wood was very much denser and larger shrmkage than
the red beech wood with the same width rings, because the summerwood percentage
of the former was very much larger than that of the latter '

8) In the range of the specific gravity 0.44-0.50 of the red beech and 0.50-0.55
of the white beech, the wood showed a direct linear increase in shrinkage values
with increasing specific gravity regardless of the kind. In this case, there was little
change in radial shrinkage.

9) The percentage of the shrinkage of wood dried to 15-percent moisture content
in relation to the total shrinkage appeared to be approximately the same for the
kind of beech; it was 59% for radial shrinkage, 48% for tangential shrinkage and
56% for volumetric shrinkage in the red beech, and it was 61%, 44% and 56%
respectively in the white beech.

10) The ratio of tangential shrinkage to radial shrinkage was 2.8 in wood dried
to 15-percent moisture content and 2.3 in oven-dry for the red beech, and 3.4 and
2.4 for the white beech, respectively.
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APPENDIX

Tangential, radial and volumetric shrinkage values of Japanese
beech wood based on its dimensions when green in percent

(& Remarks)

No.: A#, ¥Bis s 0'EB/TEES Disk, radius-and piece Nos.
1.1.1.-5.8.4: 7 # 77 Red beech
6.1.1.-10.8.3: 7% 77> White beech
* AOHME False heartwood
rw: EEJERE  Average width of annual rings in mm
h: HBREROKHE Deflection of annual ring at the center of the specimen
in mm
G: HRE (G EM/4#4EK) Specific gravity based on oven-dry weight and
green volume ’
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Appendix—Continued
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Appendix—Continued
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