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LR ® v 2 2 X O OREELL, Table 1174, MEEz% 39.0~48. 0 cm, i3 22.4~26.7
m OHBMBESHM TH 5, CHIBEKSERTLTH By, LEBEEMSKEWCEIZEEHO
EHEZO6ND, —J5, HhER 20 cm OUIK T ORE L, 3K No. 1, 3 #3524, No. 2 #3534 T
Hotzo WIFNDOPEAKRTS, OMOVIEHEHR X 0. 48~0.62 cm, WL TD T hix 0.21~0. 24
cm, NVEEEREIL 0.39~0.44cm Th -1z, FA—#f, FE—EGTHVD T, HEOHENSR &
EHRS VDS, KRy 7 2 X e zhZh off & g h g, OO ERIRIIRRY 2 2 %
DK 4 £, WD ZNIE, KRY 7 AXOMEEIZEAERLIOHEZRL TN 5, KB L O MEE
BOREIL, WTFNOMEAR T BESEMEE TIHERTH 305, DB TIIEEE & 3 iIco0E8 e
2o TWABY, 758, EEEE, SEEL EOHEERIIFERE VI LDREDTETDH 5,

Table 1. Characteristics of sample trees (Cryptomeria japonica)
Species | Tree No. |  Age Hight | D.BH. | H/Dxco | C'eer 7| Annual ring at D.BH. fom)
(years) (m) (em) (erlf)t ' Heartwood | Sapwood Average
:6 I 52 26.7 39.0 68.5 24.0 0.477 0.238 0.385
g II 53 22.4 48.0 46.7 20.0 0.604 0.207 0.421
§ I 52 24.7 45.0 54.9 22.0 0.616 0.222 0.440

* In this case, it means the height to 5 cm daiameter of main stem.
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Table 2 & b i iFeh s 02 t3M O 12 607. 65 kg/cm? %, HiF v > 2 (B D % hug 59, 57 X
10°kg/cm? 2R U1z, h b OEIZBEAOHEOHE (500~650 kg/cm?) iT-F4r i b, kg
BIEANEIZE 20, Uh L, 34k No. 1, No. 2, 3L No. 3 ofiidh s oRE#E Iz, 2h%
h 147.04 kg/cm?, 56.94 kg/cm? 35 & 00 307. 21 kg/cm? 2R UTz. CAUIHERAER OB, Hih
ZERERBLUTOAIE b 6T, HUh, HOHEE, 7§k OFERENLNC &g SicHR
LTnwsEt@Bbns, —J, #iiFvy o 7FZe R %L, 2HtEAEONFEEIZ59.6X10°kg/cm? 27K
U, BEEEDYIEE 75x10°kg/cm? L ho0fEvE2R Uz, chid 343K No. 1, No.2 kot
No. 3 DB ¥ » VR OB/MAD, ZhZh 40x10%, 13x10° X f 27x10°kg/cm? D% & b,
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Fig. 1 12 3K OE£REB B ihum s L LBEOBR2 7 v » b Utc, #RMEEE0 354 4,
SgEkHEIL 13. 3%, FHERIEIL 0.73cm Tdh 5, HEIZ 0.31~0.54 L E AL <, SEHfEIZ 0. 43
Th o1z, BOHEMZHEL VLS 2m 5 E TOFXICH H,  OMNEDOHET TDERIE

Table 2. Summary of the results of investigation of mechanical properties for plantation-grown

Yakusugi-wood at Takakuma field in Kagoshima University Forest.

Items Average Max. Min. S.D. C.V.(%)
Average l;:::g width (o) 0.435 1.429 0.164 0.473 80.33
Specific gravity 4 o . PR
(g/cms) 0.435 0.681 0.238 0.552 12.36
MO‘S‘“reu°°“‘e”‘ (%) 13.726 17.847 9.298 0.804 6.52
70
Bending strength (ko) 607.650 | 947.440 56.940 | 121.070 20.14
Modulus of elasticity ‘“(‘;f?géﬁgg/cmz, 59.570 103.420 13.110 13.608 23.62
Absorbed energy in 'mpaczkze?wfmq 0.729 . 1.318 0.117 0.167 25.04
Compressive strength ° c -
(kg/cm?) 369.310 571.880 203.290 52.490 14.64
Shearing strength Tangential face 84.139 208.000 23.730 24.460 29.09
(kg/cm?) Radial face 71.200 | 299.540 25.060 28.220 39.38
Cleavage resistance Tangential face 20.549 44.000 8.040 4.854 24.40
(kg/cm) Radial face 16.143 79.060 3.910 4.803 33.60
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Fig. 1. Relations between bending strength
and specific gravity in Yakusugi.
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Fig. 2. Relations between modulus of elasticity in bending
and specific gravity in Yakusugi.
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No. 2 : 223.68 kg/cm?, No. 3:203.29kg/cm? 275U, No. 3 ODBREEIFTEL b 132 D IEWE
ThhrC &Itk b,
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Fig. 3. Relations between compressive strength parallel
to grain and specific gravity in Yakusugi.
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Fig. 4. Relations between absorbed energy in impact bending
and specific gravity in Yakusugi.
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Table 1 OE¥AKMIOL SHEF LORHABOVIEZ R % &, FIHETIZ 7L 2kg/cm?, #
Him<ix 84.1kg/cm® 2187z, ¢h & OEIZBEEE (60kg/cm?) LH#+ &, FxHERY 1.2
e WEE IR LAERR U, Lb L, TEO AR S OBE/IZEELED 2 h 40 kg/cm?) i
h {EWEZIRUIZ, $78b b, F SHETI3EEAK No. 1:34.36kg/cm? No. 2 : 32.06 kg/cm?,
No. 3:24.70kg/cm?® Z7R U1z, —7J5, #ETHE TidfitaA No. 1:23.73kg/cm?, No. 2 : 37.03 kg/
cm? No.3:40.72kg/cm? %#;8L, No. 3 23055 U CHEHLE RABETH 5,
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SRR 1L 0. 69 cm, S KEI312.50% 2R U1z, Fig. 58X o Fig. 6ickhid, MmO A
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VEEE, #EAAK No. 1:17.00kg/cm, No. 2:16.52kg/cm, No. 3:15.82kg/cm #RUtz, —
73, B TixftiiANo. 113 21.55kg/cm, No. 2 i 20.49 kg/cm, No. 313 19.11 kg/cm %55 L
oo TNHDERHEST &, iMifs §ic4tEAK No. 3 HEBHEH SR L /NI, hbDC & H
5, HEEMEIEEHES T SHEHI VPRI NWEEZ 5,
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2o Fig. 7 0% & HE OFIZHEBUCH U o3BT 30% 21718, F9HE 0. 43, SEE4ERIE120. 81
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Fig. 7. Relations between cleavage strength
and specific gravity in Yakusugi.
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Summary

In this paper, some fundamental properties of plantation-grown “Yakusugi-wood”

(Cryptomeria japonica) were investigated. Three presentative “Yakasugi” trees having
39.0 to 48.0 cm diameter breast height (52~53 years old) were selected as materials for
analyzing the stem and for investigating some physical and mechanical properties.

The measurements of mechanical properties were performed based on Japanese Indus-

trial Standard (JIS). Specimens were obtained continuously along the direction of stem
diameter from sapwood to another one through pith.

D
2)
3)
4)
5)

The following mechanical properties were handled.

Bending test (for bending strength and modulus of elasticity).

Compressive test (for compressive strength parallel to grain).

Impact bending test (for absorbed energy of impact bending).

Shearing test (for shearing strength of radial and tangential plane).

Cleavage test (for cleavage resistance of radial and tangential plane).

Table 1 shows the characteristics of sample trees handled for this investigation. The

experimental results are summerized in Table 2 and Figs. 1~8.

D

2)

3)

4)

The main results obtained are as follows.

The specific gravity and average ring width ranged from 0. 68 to 0. 24 (Ave. 0. 44), from
1.43 cm to 0.16 cm (Ave. 0.44 cm), respectively.

Summary of the mechanical properties is shown in Table 2. They showed high value,
especially absorbed energy in impact bending, compressive strength, shearing strength
for tangential and radial plane parallel to grain comparing with the each of average
value reported”.

The value of shearing strength for radial and tangential parallel to grain increased
with increasing the specific gravity, r=0.64, 0.47, respectively.

The mechanical properties of plantation-grown Yakusugi-wood at Takakuma field in
Kagoshima Universite Forest was almost the same as that of Sugi-wood in another
districts in Japan” having the same specific gravity.



