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Available Utilization on Hardwoods Growing in Southern Kyushu

VI. Some Variation of Mechanical Properties in Keyaki-Wood( Zelkova serrata Makino )

Shinsuke Fujita
( Laboratory of Wood Utilization )

%

[EHERM OB/ E RSN TLHALV. LU,
INFETEERMMII—RIC [FY] S LTUEINS
Ban%, T#AK] U132 [MEEM] & LciE
INTER. LALEDNS, ChoDHIZIEHE< £V,
BE, RE, 6 BEAMELTERHZLDOL B,
BADEFEDHRIZESAVRAATOEDBHOE B
VTHBY. ERIZb b oS, REROE TR,
MEBEICBT 57— 513, SHEERICHE L TIEMIC
D, FUT, BEAMNBRICAEE U0 B KER
OEBIMEICEIT 57— 7 I3 I 5, SRER
LBTREZ 680 E3BICRR:, cokdnm
25, AHFRISREAMNMISIC A B T 2 5280 % E K
LB, FhZhoBBEOHERBS L OYWENLE,
P EICEIT 2 Bl 7 — 3y 7 OER 2 BN &
LT3 K& ¥ F 0BmIOtEE o
BRNRETE KT (EE) Hlb LOEE ()
TEOES) (57) oV TKRE LT,

MHE R &

EMEICHBEL 127 Y ¥ (Zelkova serrata Makino)
SERBRFEBEIRERETNR 7 WRBE, S/ (BR
BRTKITHER ) ICHEMA S WO o BHIBS64EAE 3 A (4t
HAIEOMBEEE, HEIEhEn (No. 1) . 25cm,
15.4m, (No. 2) : 32cm, 18. Om, (No. 3) : 23cm, 16. 2m)
TH5H. ho3EORBAROEEEME % kw5 12
DITH U e AR, BN S L OCRERRIE I
UM (FX20em, £H50.2m, #1bLlL,
2.0mBICEENT) OMM (ME :1.8m) TH 5. H#R
MOKRERY, HBAOERTFIEZ L CHE, EBRA®

I

BBEHE Y SRR TH B, LBt — b
7 7 DSS-5000 (BEBIEFS) <, HmERBRICH T
HEEIE, T — F-+5000kg 5 & U500kg THEH L 77,
7o, ERIMTRRIL Y v L - RIERRERE %
Uz, BBERBIEIRODEBVTCH S,

1)H TR (JIS + Z 2113-1977)
THIRR X, phoTEME (R
2 ) EfmEER (JIS + Z 2113-1977)

| AR X
3 )ERA R (JIS - Z 2133-1977)
CEBRHITIRT AL X —

4 )¢ AMEE  (JIS - Z 2133-1977)
HREBLUTIIHEOEANRX
5 ) IR Bk (JIS - Z 2113-1977)
REB LU 3 BEOEIZHEE
R e Fx

TYXIEAMMED S &, SBERRE LOBER
BRILE (KOW) fEE <, REMKOBRIZEE L
TVAYY, BREBEKRES, EEYEMECE -
FOoTHAELTVAYYFBIEALZL, LEzd-T, &
KBRTAONIIFNENOBBILE 2 DIz 4
BLTWLWARRDIYXIZabhFh b s T
BV WX, ZITRXEBYVIERI ATV
YX¥OHEBMOME (UTEREBEETS.) SHEL
BH5, KEFREFKICHEKIATOE 4 Y F0H
Hedrfis 5.

1. FYXOLLE, FHRISE IO RORER
WEEAKF ($2) SROEBICOWT
HE, FIFEHRIED & OB O8RS
HAFE ($B) HFAOKMBNE#H % Fig. 1177,



226 o da ]

o)

— KEYAKI

(a)
468

o

agoe
® OO
o0 ©

o
o
I

Specific gravity(g/cm3)
o
®

o1 1 1 1 1]

04
Bark Pith
side
13 em—
Fig. 1-a.

Fig. 1-b.

FhENORITIEEEEAR 3 KOM EF0.2~2.0m (O
H) $E02.0~4.0m (@F1) IZxHnifEl4DEZE
sy kU, T b5, Fig. 1-a 38hoh 55475 (B
Bfl]) ~ - T RISRAEITAKTE (FF) HRokE
OEBERYT. CORP 5SS & IHEIRFD
hoOR—UBTHNNTYINH B, INETIER
2FIAY, TRTFIOHLELB L, BHE20~ 305
Hﬁf%%&E—ﬁéﬁbtwmﬁb,7V$®ﬁi
RO DI (BRI ~NE-> CERERELT
Wa, —7F, ERIBORKEAY (FE) HEOKE
(Fig. 1-b) WL (H) IKEVEH TR RILL,
N (BRI ~A->THL 2%, Fig. 2~5 3Rl
(86) L0ss (EER) - T, BKEATE (F
®) FAOKRHNEEOESH2RY. MBI BLY
TR RE (Fig. 2) B0 (8) Kuas (B
fl) o THEAL, OMERICE>THMMETTS
BErzRY. HRMFENT V¥ — (Fig. 3-a) B
FUOMT#ER S (Fig.3-b) WAATVERPRETED
B, Bho (B6) K0AE (BB ~FE-TEEAL
#=pBE5h0. Fig 3-b OftEMmBI 0 5, #
HANo. 1 EfidNo. 2, 3WKALBEIOPEORX
x0h COBRIEELS DSV, ANRE (R
BEs L% xBE) (Fig. 4) 337V ¥R

08— KEYAKI
- °
.3 (M o ®
.50.6—
Tg ® O g 8 8
o
o004 !; 8 o
£ o g ¢ 0o °
- 8 o
g02[- g o
< o
o L LI L 1]
Bark Pith
side

F— 13 cm—

Variation of specific gravity along the stem-radius from pith to bark.

Variation of annual ring width along the stem-radius from pith to bark.
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bark.
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Summary

In this paper investigations were carried out on to a few fundamental properties of hardwood;
Keyaki ( Zelkova serrata Makino ). Three pieces of the stem, fixed at breast-height ( 56-year-
old ), being 23 to 32 cm in diameter were adopted as the samples to be ascertained some mecha-
nical properties as to well as of the respective specific gravities.

The specimens were obtained successively in the stem at the respective heights above the
ground, along the stem diameter, through pith from one sapwood to another. The following
mechanical properties were examined in the handling : -+

1. Bending test (a test carried out to ascertain the bending strength and modulus of elastic-
ity in bending).

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

3. Impact bending test (a test to ascertain the absorbed energy in impact bending).

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

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

The experimental results obtained about the mechanical properties are summarized in Table 1
and Figs. 1-13.

1. The specific gravity and an average ring-width ranged from 0. 88 to 0.48 (Ave. 0.72 ),
from 1.04 cm to 0.14 cm (Ave. 0.33 cm), respectively.

2. As described in the previous reports, basing on the discussions made on the variations in
the respective mechanical properties, observable, at each height above the ground, along the ra-
dial direction from pith to bark, an existence of the two typed variations along the stem radius
from pith to bark was ascertained.

3. Basing on the statistical discussions about the specific gravity and the mechanical prop-
erties under the air condition, a relatively confirmed between the specific gravity and the shear-
ing strength and in the tangential and radial planes, and between the specific gravity and cleav-
age resistance in the radial plane, with the added confirmation that the correlationships between
the specific gravity and other mechanical properties were not so high.



