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Some Mechanical Properties in Asunaro (Thujopsis dolabrata S. et Z.)

grown in Takakuma University Forest.

Shinsuke Fujita and Yasushi Toyama
(Laboratory of Forest Products Technology)
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Table 1 Characteristics of Asunaro-wood sample tree
(Thujopsis dolabrata S. et Z.)
Number Annual ring width
of Age Height | D.B.H. H/D Clear at D. B. H. (cm)
specimen years (m) (cm) (%) length
No. (m) H W. S.W. Ave.
1 58 17.1 27.5 62.2 14 0.28 0.21 0.24
2 57 16.3 25.9 62.9 13 0.27 0.20 0.23
3 59 16.9 25.8 65.5 13 0.29 0.15 0.23

* H. W.: Heart-wood ; S. W.: Sap-Wood ; Ave.: Average value

&z F N FNn26~28cm, 16.3~17.1m, 5EiE (H/DX100%) 1262~66% % R~ L, HEOEKZ
TRLTWb, WEAMEIC BT .00 ERIBOFH#EIZ, 0.28cm, B D% #120.19cm, L8
% 32 D7 & TPHIERIBOFEHEIZ0.23cm 2R L 72, KKL L IATHROT R F usEF L
T BB & EBER S 12 BT 2 2 NOSERR RS L BB & O HEE, RIE604E TRIES.5
m, BB ER26cm, FHIHE0.3525R & LTV 59, 215 D % A THLY #- 724 (Table
1) & BT e, BE, BREES BRI L IcEd, LBEORKROTRAFuLIZLAYEDLS
v, L L, AREBRCERIHE % Ko7 T 2+ 0 04RO EOEAEL, 0.55 (B/IME
0.37, BAME0.79) #RL, B, JL¥EEOZHOEEMEL D PRE -,
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Fig. 1, 2i3 % Z 13K No. 1~No. 3OBIERBEN X 5 & 0TS, WEEEROBKERLRL
72.Fig LR 55 & 5 128K No. 18 X U No. 2iz 5k 0B 2 /R L 7225, No. 31z 59,2
mAHEE D TR E 5 Tz, ERIZAIES L, #EAKNo. 1, 28 20BRESPRRICL
72, Fig 20 BN 2 & 5 0SS L UINEEROBKERIZ0~ 1040 28 AT 255, Z
DBIFRBEE D, TN TPHBLUEERERY KD 2 L, VTR 15~ 204FAE TR
% &0, ZOBOELIETE bICHIBIRIZRD L 20 BEET 2.
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Fig. 3I2 3k No. 30 4 # &k (CERITAE 3 ARIR) OMKIE B L ORI 15 ORI N D5/
D—BlERLIz, ZORICRLNS & 52, BERARDEKIERES MOEMEKERIMGIE, WTR
DI BT LHL ) BEAIANG - Tl AMOBRBS  TIHTLEEL, ZoMhEL D
N[> TAaICEAL TWwa, # EE0.2, 1.2m, 3.2m i BT 5 .0 B EKEIZT0~80% %
R A, HLUEESS.2m BLIC 7 B &P A KAS0% RIS A B, —F, AMEogAEIE, Ml
0.2, 1.2mic BV TIZ160%EE LR L 72°, N EOM FEET200% %2R, H EEH1Im %8
25%, 180%, 130%EMETLTCWE, ZHkHich F=yTHELNTWS M0m 282 5 KT
T2, & LT3 RIEREY & RIS M SRENERIE a0 LB & 2 EFR LN
B, %8, HEEA No. 30 LEI . 2m OBMEEFERFNOLTED bTFrlckE VD, ZHIFT
T2 L 512, ZOH EEICAET 2 BEMABOE L TR EL > Tna I EICEEL Tw 3,
4, [AELLECHRBNMEEDORBFRICOWT
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Fig. 1 Basic stem-growth diagram.
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Fig. 2 Growth curves for height of stem and diameter at breast height.
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Table 2 Summary on investigation of mechanical properties of plantation grown Asunaro-
wood at Takakuma experimental field in Kagoshima Univ. Forest.

Item Max. Ave. Min. STD CV (%)
Average annual ring width (cm) 1.37 0.34 0.25 0.20 58.8
Specific gravity (g/cm) 0.79 0.55 0.37 0.10 10.8
Moisture content (%) 20.0 16.7 12.9 1.90 11.4
Modulus of rupture in Bending (kg/cm) 834 661 506 0.06 10.8
Modulus of elasticity in Bending< 10 106 9 28 13.0 17.0
Absorbed energy in Impact Bending 155 0.67 0.06 0.97 40.5
(kg-m/cne)
Crusshing Strength (kg/cm) 433 345 217 35.0 10.2
Shearing strength Radial-cut 201 132 70 34.0 25.8
(ke ar) Plane-cut 204 130 57 | 34.0 | 26.0
Cleavage resistance Radial-cut 50 27 8 5.0 20.6
(kg/cm) Plane-cut 41 25 10 6.0 | 20.6

IVEE O FYE, okl BoME, EREREZES L OZEREE, Fig 4-1013 450K 3 Rz ow Tk
72 5 HE OBBIEYE & RELEOBEREZRL:, 4, ZNEFNDOBBIIME ORI DWW TR
N5,
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Hi BRI it L 72 25 BR ORI 4ERIR I3 0. 33cm, FHI & KELT%, AELEDF-HEI30.56 (5
KIEO.67, B/IME0.44) ¢, HE#efE (CFHME0.45, TRRfE0.37) LV EmWMEEZRL T3, LA L
e ht 6, BB REII506~ 661 ~834kg/cm?*D&EFHIZ B 5, Z D F-¥)E662kg/cm? i3 B TR IEIRH
DIEHEMETS0kg/cm?DB88% LKV, Z DMBEIZRE T O REfHE (B R1/3D&EH) [CHiVHET S
ABA 2RV TLEEENIN% TH Y, TRHEIISLR LKL R 72 —F, HIFHMEAEEIL
38~90~106 X 10°%kg/cm*D&FHIC H 1, Z DTFHHEIIEFEREME (F) DTT% LIERNMEEZRL 72,

Fig. 4-613 Z L Z MUK 3 AIC T 6 7z JUE & BT RE RS (FHBIGR % =0.44), ILE X i
MARg (FHBIRE=-0.10) B & OCHRITBEERE & PR (FEBIMRE.=0.53) DBRERL
72 MHOENZRE A o P REBL/3OMBICEHIVHAEL T WRERF, @FNIEIVHAEL TwbZ
I NZEERL TS, ZNHDRICR LN & HIZ, BV HAT L REIE. 65 LR
BFC, BFSIRBEESEiOMEICAE L 722 E b, REE.SLIT DR DB I35 /il
TR L DIV EZ R L 720 L7222 T, @K E L TZINFE TOE L HEFICFAPIL 724@m %
RET, FRHCRBIE & T REOMIZ O T TH 208D %R L 72, Fig. 6 flFHEEGR
BT REOBRIZI I NE TOL DG L AT ERERL 72,
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Fig. 4 Relation between specific gravity and modulus of
rupture in bending in stem.
(O : clear specimen, @ : specimen with knot)
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Fig. 5 Relation between specific gravity and modulus of
elasticity in bending in stem.
(O :clear specimen, @ : specimen with knot)
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Fig. 6 Relation between specific gravity and modulus of
rupture bending modulus of elasticity in bending in stem.
in stem.

(O : clear specimen, @ : specimen with knot)
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Fig. 7 Relation between specific gravity and absorbed
energy in impact bending in stem.
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Fig. 8 Relation between specific gravity and compressive
strength in stem.
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Fig. 9 Relation between specific gravity and shearing
strength in in stem.
(O : tangential plane, @ : radial plane)
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0% NE# R~ L 72, Fig. 10I3fE BB &L R BE O E & 2K OBERE R L7z, ZOM» 5B
Lok iz, BIRABRICHT ZRBE X ZNDIEREDORGOFEEDHELIEEICKE VWD,
BONRED ST VXL REN, Z6DMICIZAEBFE0.48 REHM), 0.35 (BKHM) &{&w



40 pEE  EE - SML RE

~ 60
£
Re
540 . AR
o R, 2 ® o o%o0
- o o ) o o° 2
39'2 o &b @ .ce ®
20 °o% S oo 8 °
S P
(=] (o]
3 |
“ o0
04 0.5 0.6 0.7

épecific gra vit)'f

Fig. 10 Relation between specific gravity and éleavage resis-
tance in stem.
(O : tangential plane, @ : radial plane)
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Summary

In this paper, inverstigations were carried out on to a few funadental properties in Asunaro-tree

(Thujopsis dolabrata S. et Z.) grown in Takakuma University Forest.

Some presentative Asunaro trees 26cm to 28cm long in diameter at breast height (57-59 years old) were

selected as the materials for analyzing the stem as well as for investigating the physical and mechanical

properties.
Measurements were performed on mechanical properties, based on the Japanese Industrial Standards

(JIS), using the specimens obtained continously along and through the stem-diameter didrection from a

sapwood to another one. The mechanical properties handled were as follows:. ...

1)

5)

Bending strength (a test to ascertain the modulus of rupture and modulus of elasticity in bending).
Impact bending test (a test to ascertain the absorbed energy in impact bending).

Compressive test (a test ascertain the compressive strength parallel to grain).

Shearing strength (a test to ascertain the shearing strength both in radial and tangential planes).

Cleavage test (a test to ascertain the cleavage resistance both in radial and tangential planes).

The main results are summerized in Table 1, 2 and Figs. 1-10. Tables showes the characteristics of the

samples tree, and physical and mechanical properties handled in this investigation.

The main results are as follows:

1)
2)

The moisture contents in green state ranged from 150 to 200% (Ave. 140%) in Asunaro-tree.

At all the heights above the ground in stem, the green moisture contents of the inner-wood
(herat-wood) has considerably lower moisture contents than those in the outer-wood(sap-wood).
The highest moisture content in green wood was found in a zone near the bark side.

The specific gravity and average ring width ranged from 0.37 to 0.79 (Ave. 0.55), from 0.25cm
to 1.37cm (Ave. 0(.34cm), respectively.

Basing on the statistical discussins about the specific gravity and mechanical properties under the
air-conditions, a relativity was confirmed between the specific gravity and some mechanical
properties, however, the coefficients correlation between the specific gravity and modulus of rupture,

and between that and modulus of elasticity counting over 0.65 for the specific gravity, are not so

high.



