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_ Physical and mechanical properties of thinned wood of

Sugi grown in Wachi district, Kyoto Prefecture
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Table 1. Dimension and gross features of the log of Sugi.
Butt end Top end
Width of
Log number Length Diameter Numbers of Diameter | [Numbers of sapwood
) 7 o anual ring | 77 anual ring
1 41 ™ 15.3 ™ 25 10.8 ™ 17 3.2—4.2 ™
2 4.0 15.9 26 12.1 14 3.3—4.0
3 4.0 14.2 25 11.7 19 2.3—3.1
4 4.0 14.5 25 11.2 13 3.0—4.6
5 4.0 13.9 25 11.1 15 2.7-3.5

Fig. 1.

Preparations of the test specimen.
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Table 2. Physical and mechanical properties of thinned wood of Sugi.

Log number W (mm) 7, oy (kg/cm?) E; 103 (kg/cm?) o, (kg/cm?)
1 n 47 47 45 45 43
z 2.9 0.36 649 81.5 335
1.0 9.03 71 14.2 31
9 ” 70 70 69 ' 69 68
4.0 0.36 636 74.2 343
s 0.8 0.03 57 11.0 39
3 x| 7 71 70 70 68
z 3.0 0.45 874 108.6 486
s 1.6 0.03 125 23.6 71
4 n 61 62 60 60 62
z 3.7 0.37 679 83.5 382
s 0.7 0.03 60 9.4 41
5 n 59 59 58 58 56
z 3.2 0.44 857 101.9 492
s 0.9 0.04 72 16.4 40
Total n 308 309 302 302 297
z 3.4 0.40 744 90.4 410
s 1.1 0.05 134 21.5 85

c.v. 32% 13% 18% 24% 21%
Basic  min. - 0.30 500 55 250
value¥! % — 0.38 650 75 350
max. — 0.45 850 100 450

W: average width of anual ring.

7, : specific gravity in air-dry condition (MC; 10.3~13.1%).

g; : bending strength.
E;: modulus of elasticity in bending,

o, : compressive strength (parallel to the grain).

*1 : basic values in mature wood of Sugi (Ref. 14).
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Fig. 2. Effect of specific gravity on bending
strength.
(O: sapwood, ®: specimen containing
heartwood less than 50 percent, @:
specimen containing heartwood 50
petcent and more than.
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Fig. 3. Eflect of specific gravity on compre-
ssive strength parallel to the grain.
Symbols; same as Figure 2.
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Fig. 4. Relationship between the bending
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Symbols: same as Figure 2.

Table 3. Comparison of the specific strengths
between the inner zone and the outer
zone on a cross section of wood.

05/7a Es/7, 0./7a
Outer z 1896 242% 103 1050
location n 66 66 63
Inner 4 1749 187 X 10® 972
location » 66 66 63

Letters; same as Table 2.

ABE, BEICEZZRRICOKEN (4m)TRIZE
AEEOD, BENRHBEELTHIEEEDTHS
EVZEIo

4. PHERB XURER

Table 4 (JUUFER, BELRORERRTH S, HE
RMRADEKER 1 HHic OEERIT, A FR#
Ao CEEAE :0.05~0.21%, F350.10%, iR
H] 2 0. 21~0. 30%, 450, 25% N & T KENR
Vo T CDMEIFEHAFDMHD, 745 =AF
MODFICEU LT 5o

AUNFEERIT, MR T, 78~4. 20%, K192, 80%,
BT 89~9.00%, Y97.09% TH -7 T
DERHTAZF=2FDED P ULTFEDL-TW S,
IEEREE ZBARICA D & 1, 2,4 SRTIR/NELS,
5 BARTIRIKELIE-TWVD, Zhid, Table 2 5
oSS, MEBBLEN, RENSBLEMT
HETEDORBIERINL . BRAICENMER



76 FURHESL AN 2 30
Table 4. Shrinkage and swelling properties of thinned wood of Sagi.
Log number
T e e S e Total
1 2 3 4 5
n 34 44 48 47 44 217
R z 0.10 0.09 0.13 0.11 0.13 0.11
Py s 0.014 0.014 0.017 0.015 0.016 0.024
F B .
n 34 44 48 47 44 217
T z 0.26 0.27 0.28 0.26 0.28 0.27
s 0.051 0.040 0.031 0.027 0.037 0.035
n 33 41 48 46 40 208
R x 1.06 0.90 1.40 0.96 1.38 1.15
s s 0.19 0.22 0.22 0.23 0.28 0.31
n 33 44 48 47 42 214
T x 2.91 3.07 3.37 2.88 3.68 3.19
s 0.87 0.37 0.52 0.37 0.44 0.48
n 34 43 48 47 46 218
R z 2.57 2.19 3.34 2.58 3.23 2.80
s 0.22 0.38 0.29 0.19 0.43 0.54
ﬂ’ max o
n 34 45 48 47 45 219
T z 6.73 6.98 7.38 6.55 7.70 7.09
| s 1.37 0.61 0.74 0.59 0.53 0.89
| n 31 44 45 47 45 212
R x 0.10 0.10 0.14 0.11 0.13 0.12
‘ 0.016 0.023 0.022 0.016 0.034 0.029
a; 3 S e ] . . T S
n 30 45 43 47 41 206
T z 0.26 0.30 0.32 0.29 0.34 0.30
! s 0.076 0.028 0.046 0.028 0.039 0.051
B/ :average shrinkage per 1 percent moisture content change (%).

B:: shrinkage from green to air-dry condition (%)-
81 max: shrinkage from green to oven-dry condition (%).

a;: average swelling per 1 percent moisture content change (9%,).

R: radial direction. T:
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B, 21, 119-128
TR - KPR - FRERE 1973)
L, No. 14. 7—11

i - okFEK - HNER (1975
& #if§, No. 23, 7—10

Y N %)

DR

—————— (1974) : A#f

L ¥k, No. 18, 5—9
WLCFE - ANEFIERR - AktdhRd (1976) ¢
Wk, A#imTEkR, No. 6, 4—7

. _ (1978)
ek, A&k, No. 7, 1-3
POBA - B FH— - NEHE (1963)
bzt 9, 225—230

- WA B - KHAY
(1964) : AbrEELiE, 10, 125—130
HAAMIN TR RS (1954)  AMTE, 9
ME - HHEE (1972) AR EEIN,
No. 11, 13-15
=HE fh (1975)
18

%S (1976) : KEMBEO®RE, 1E, 79
—80

PR

N

s At & Hiffg, No. 21, 16—



78 BRI RE Y

#30%5

Summary

Physical and mechanical properties of Sugi (Crypto-
meria japonica D Don) produced by thinning of an
artificial forest in Wachi district, Kyoto Prefecture,
were determined according to Japanese Industrial
Standards. Results obtained are as follows;

1) Average width of anual ring was narrow in com-
parison with that of general thinnings of Sugi.
Average specific gravity in air dry condition was
0.40. This value was considerably higher than that
of general thinnings and slightly higher than the
basic value of mature wood (Table 2).

2) Average of bending strength, modulus of elas-
ticity in bending and compressive strength was
respectively stronger than the basic strength in
mature wood (Table 2). However, the lower 95%

confidence limits of these values were greatly reduced

because of the large variation (0,: 481, E,: 48 x 103,
0. : 243 kg/cm?). These limits were smaller than
that of the basic strength in mature wood. A
linear relationship was obtained between the strength
and the specific gravity (Figures 2 and 3).

3) Location of specimen on a cross section of wood
had influence upon the specific strength (Table 3).
The specific strength of the specimen in outer zone
(location 1 and 4 in Figure 1) was stronger 8 to
309% than that of inner zone (location 2 and 3 in
Figure 1). Effect of location in height of tree trunk
on the specific strength was only a few in the range
of this experiment (Fig. 5).

4) Shrinkage in radial and tangential direction of
the thinnings was similar to that of mature wood
(Table 4).



