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HERIERE R FRFHRERETNR (EREEEKTEE) O8I (2/ ) ICHEMK (BB
30 FHER) AN YT AT HAXTH B, OMGHNOZEENBTE % & DHEEAK 3 A% il U 72 (BB
56411 B5H, M) ZOKRSDOHITD L OHRIZIRDOEBY TH 5,
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FhZFhOMEM I EE 0.2m OLE THREFL 72, BT, FEERE, EMEKE, SR
BLUORELZEORBIERAMKR (EX 25em) 2G5 L0 2m Z& I\, IO 2.5em FHkE O
0 2m O EENVEICHHBM» OB EBESES 3em DIEF I HREZHFN L, COEFEE XHK
3 T HEBAORDO S 68 W CRARTLBE L cd & 2 IR TEMOMEA KD 5 5THED
HEBHEZ JISHEBICESOTERL, COFNEFAORBH I3 51243 7 BRERSHO®E
DORVWEBFTNICKE - #iE®R, FhFhoRRERIGET 5 JISHKICE UER - STEICt Edfe,
ot bEF o EZNEFNORBR IEEIC3 T BARMEREAOBEBORVEICRT - AB LS
EEBRICH Uz, 2B, JISHBICED <BMAEE % ko 2 5B A 13 &M _E& DRk Tl (88)
&0 TR R BT 1) > TR [ T U CERELL 12,
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1. st AOH B

HEARY Vv A TH A X OB O E L Table 1 12789, 3K No.l ~ 3 13 & & IR 27 F4
THY, MEERE 20.8 ~ 23.6cm, §E 13.9 ~ 16.3m, 5 (H/D X 100%) 1% 60.3 ~ 71.8 4 & 1,

RXEMOBEE &> T B,
ot i 13 tth B 20em DEIKR LT 27 LT H B, LM O FHERHIE T 0.56 ~ 0.58cm (T

0.57cm ), UM D Zh ik, 036 ~ 0.45cm (F15 0.41em ), 2 FIEEHIE 0.44 ~ 050em (F15
0.48cm ) TH-o1z, THHDEEF—HEMRNIHEKEINTOWEY 7 AXEHEBT 5 &, LHOFE
HEREXZEEEL2ED, AMOZhEBY 7 AXDOHN2EERLE. LML, YT AT
PAXOHL OBKE TCOLFEEHIE (048cm ) EV 7 AFXEMADZENDME ( 0.42em ) %t
BIhHE, COMBICEEELZENSH LN,

Table 1 Characteristics of sample tree (Cryptomeria japonica)
Tree | Age Height |D.B.H. |H/D |Clear Anual ring width at D.B.H.(cn)
Specimen X100 length Heart Sap

No. (years) (m) (cm) (€D s wood | Average
=
£ 1 27 16.3 22.8 71.8 14.0 0.576 | 0.422 | 0.497
(=
=3
; :»03 2 27 14. 3 23.6 60. 3 12.0 0.568 0.453 0.514
=
[70]
: 3 27 13.9 20. 8 66.9 12.0 0.576 0. 361 0.439
%)

Table 2 Summary of investigation of mechanical properties for plantation—grown Satsumameasa—sugi—
wood at Takakuma experimental field in Kagoshima Univ. Forests.

Items Average Max. Min. S.D. CV. (%)

Averagg ring width 0.858 2.560 0.292 0. 462 53.87
Specifig Gravity &) 0.38 0.70 0.25 0.042 11.05
Moisture content 13.44 16. 04 9.78 1.088 8.09
Modulus of rapture in_ 489 957 201 108. 15 22.09
o o Y 0%kg /et 45.0 80.0 26.0 12.58 27.97
Ao ey A & (kg m/ i) 0.70 1.74 0.21 0.454 65. 04
Crushing strength  (kg/crf) 292 588 232 42.94 14.84
Shearing frpon—cut 70.2 164.1 42.2 22.97 29.07

Stre?fgt?cnf) fuarter—cut 66. 2 144.5 38.7 26.88 40.71
Cleavage Plain—cut figure 18.3 51.5 7.2 6.89 37.67

reswzigiim) Quarter—cut figure 14.8 36.7 8.7 3.38 22.78
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2. BIRMME ELEBORFRICOWVWT

WY ATHAFEBEAMM G ICHE T 5/R00MEE L THFEN, ERERBIZIEREICKEL, Th
WEBERAM, BICKE, BrlaENE L THBINTOVSRETH S, Table 2 ITIZAFERRITHE L
12 3ARDALRBE OEYERHIE, HE, KRB LOFNFhOBROMEOFEE, BAE B
ME, BEREB LOTEBREZRYT, Fig 1 ~ 6 BXHEKIEKIIOVWTELFNEFL OB
HERHEOBEFKE 7Oy FLIELDTH S,

1) salfEER

T ERERICHt L - RBH OBEIE 97, £ odh TRzt L -2 BRE O ERIE L 0.878cm ,
EKEIZ 13.59% #Rd, HEIZ0.31 ~ 048 DEHEICH Y, A FEHHE 0.33 ~ 0.38 ~ 0.441 |
0.32 ~ 0.39 ~ 056! ST LA LRE—EHIZH 5,

#h 3R X 12 201 ~ 489 ~ 957kg/em’ % 7R U, EEUE(H 350 ~ 470 ~ 600kg/cm’™® X 404 ~ 512 ~
667kg/cm 10 & HENT 2 & SIS T PEUOME AR L TV 5B H, B/IMED EEHEE DL O % R
UTzo BT Y v 7ML F 1 45 X 10%kg/em 2R T 45, & h & EEHEAE 57 ~ 79 ~ 114 X 103
kg/cm™®, 29.3 ~ 53.5 ~ 72.8 X 10%kg/cm @ EH#E T 5 &, BB EFEHOEER UL, Zhidi
£ 0.2 ~ 2.2m ORELHER & 0 ERELL 12 RBH DM 30 X 10%kg/em’ LI R OEASE S M1 2 & TR
HLTW3, §8bb, ZOERSH» HEEL 2R OF9EREN 0.839 & K& <, I TOFE
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Fig. 1. Relations between specific gravity and bending strength in Satsumameasa-sugi-wood.
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Fig. 2. Relations between specific gravity and Young's modulus in bending in Satsumameasa-sugi-wood.

Kl ~2FwmTholcl &, BBAANNVHOSIRMCHIFELLEBROT -5 2EALT
EREIERLTWS, Figl2 3R IRIzo>\WTHErkELHIRIBLOKELHTY ~
THREOBFRERT, ChHoDROHRIZEF2HLMIIRRALEELONLEHOFEL HBH ¢85
NIEEBRELTEZSE, BONIHENRRBEVEHTH>THERLAIVDRA TS LHIZE
NEZENOEIZHEOHEINE & HITHEIML TV 5,

2) ERTHER

wEaah FEBRICH U - ARBR ER0L 98, R FEBRASMEE R O FHERIE I 0.858¢m , &K
11 14.86 % TH D, Table 2124 H N5 &5 ITHEEF RN T A )V F—OFHEIE 0.69 kgm/cm
(BAME 1.741, B/ME 0.210 kgm/em’ ) 7R L 72 EEHEFAH(HE 0.35 kgm/em Y L V&<, B/ME
IERER/ME 0.2 kgm/em EIZEAER SV, HEEHEMFBTINT AV X - D% % Figd IR
T, COREVHE04 ~ 05D TRREVEZ R T SEEHEEHICHAHEEL TV IIEHEELS
NB, 5INO5DKRA Y bA2EHTHEEZRD D E r=0.65 LHEHNEVEZEZ, v 7 AFEK
AROHEEFHEMFTINT AL X - ORFRSERREZR U, BBEFRE r= 013 L{EL > DITHL,
HY AT HAFEEBOSOHEBEIGRE 2R L, HESHRM TN AV X —OBRITERR (y
= 0.176x + 0.023 ) 25, Ly bHEBEHIBENZ AN F—OFHEILENRKRY 7 AFXD 20K
24 fEDERRLU 12,

3) #MEmER

REFEMHERBRICH U - RBF 0K 97 #, ZhoL4H#RF OFYFEHIE L 0.884cm, KK L
13.78 % %R 3, Table 2 IZRF & 5 ICHEFMEMR X OFI9MHE X 292kg/cm’ (B K {H 588kg/cm’, B/
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Fig. 3. Relations between specific gravity and absorbed energy in impact bending in Satsumameasa-sugi-wood.

i 232kg/cm’ ) AR, CNEEHEE Y (FI9MHE 350, B/IME 250kg/em’ ) EHET &, AER
TEPHEISERED 83%, B/MEIX 93% TH-o1zo H V< AT H OREERER S IEEMARY 7 A
FOH 80% DE LMV, AXDHERBRI IERI/NIFHEFVEERT, (&2 EHEAR
No.2 DB AfH 588kg/cm’ D & = FHEEIE X 0.336em , EHARY 7 X ¥ 19 OHEEHER S OBKE
369kg/cm’ D & % FHEHIE L 0.635em )o TN HD T &0 HRTFMERS I PHERIBOFENI K X
WEEzH5N 5D, Figd ITZEBEEREMRERSOBFRERT, CORKVREMRRS BHEFELS
BIZUEN > TBWNMERTRT . HEEEIE r= 037 &0, BN y= 353.55x + 158.14 HE 5
N5, CORHB, HENSESEE (037) IKEVWICHE22DL T, EBICHOMEMRRI Z2RY 28

(588, 472 kg/em’ ) 1L F N FNORERF D EIERIEH 0.336 , 0.288cm E/NI N LITLBEF R
5h5,
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Fig. 4. Relations between specific gravity and compressive strength in Satsumameasa-sugi-wood.

4) HAKRR

FIERPBLOHREROEAKMRBRICHL RBHOERIEIZENZN 150 E, #HE L2288 O
P EREIZE N F N 0.900, 0.878cm, &7/KHKIZ13.0,131% TH b, LEWRZENFN 039 TH S,

F3HEH LORBAEO®AKSE S OFBHEIZZNZN 660, 79.0kg/cm’ OfE%RY ( Table 2)
M, ThoOEITEEE (iéﬁﬁjﬁSkg/cmz, WEE 75kg/ecm’ ) O LIZEAEELS, YIAX
EFRAR (F X B 71.20kg/cm’ , HEE 84.14kg/em’ ) 1V K VRV, &, HEA 3 ARDE AWK S
DR »BHE, $XHETIE 5957 (Nol), 6859 (No2), 66.02 (No3) kg/em %, #%
Hik <% 74.83 (Nol), 81.06 (No.2), 83.60 (No3) kg/em %R L, % HETIIHERAK
No.2, WHE TIIMHEK No.3 S HEAKBRIOFEEITAE WV, LrL, FhEROKEELITEA
Wi S DR MEZRKEOHN AL DEZTRT, ;

CHIIBEAABRHF O AW TN CHOFESEANBRIICKESFEL2S A LEEALN
o —F, MEIOEIZ LA FEHOEANREZH5E, Table2ICRAINB LD ICE XBHEEANR
SWREEDZND 835 %LV, ATROEEMBEIEALRALUEERZRLTVS, Figh d&E
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Fig. 5. Relations between specific gravity and shearing strength in Satsumameasa-sugi-wood.

LESHBLUREROCAKMBRE OBK%ERLY, MMEE bICHES CAKBRI OBEGIZ N E
TOREILHLH B I ICHEOBEAREEBIIFNEFNOEANER S IWAT 5B VIEOHEBEY (F
SHE =097, REE r=048) »FHHN B,

5) BN

FSHES LOREEOFMABICHA LU AR OBBIZFhEhn 95, 104 {8, B2 T4
U 2B BA OFHEREIL 0.811, 0.874cm, HEIXFh#h 037, FHEKRIE 12.34,12.78%
2f812.%, Table 2124 5N 5 &5 IKRBES £ V0% S BEOEIBEH OFHHEIZFhEh 18.29,
14.84kg/ecm 285, SHEKRTLOFYEE RS &, IREETIE No.l : 1722, No.2:17.11,
No.3 : 21.29%kg/cm, ¥ X HME TI1& No.1:15.20, No.2:14.36, No.3:14.88kg/ecm 281, ch b
DIEZ BT 2 EHEAR No2 YR BEVEZRL L, —F, REFAOCHHNEREF2BEHOFE
BT 5L, FHEHREFEIRBEOZNDOH 81% ZRLT WS, fEXRVDATNS L) IR
HEHOHREINASEXHEDPZN LV RRKRE D, Y YT ATHAFIZTBOWTESNEIZY 7 XX
EHRARDZENZEN (20.55,16.14kg/cm ) D 90% %R U 72, Figé 3 XEHES L OREEHDEIZY
BIEHEORFREETRLUL, COR» oML EEAICHEDOEINE &b ICHEE b ICEZHERILS
%%, JIHEBERRIFREOER, BRBRAMEMBEOT —FT4 7727 FORBLIEBICKETNI® L&
Z2ohnaY, HESHNEHOBOHBERIEXEE, r=041, RER, r=028&PRFEN
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Fig. 6. Relations between specific gravity and cleavage strength in Satsumameasa-gugi-wood.
EERUT,

= #

BEREX¥ERERESEEINR (BEREEIKTER) ICHEKS NI 27T E4£0Y Y A TH R
¥ (MEER 20.8 ~ 23.6cm ) 3ADHEALKREL, FREFIE, FARMO LM EEOBRMIZD
WT, JISHIRICHET 2BERBREIT-o2. ChODERIZODEFD LI IZENI NS,

1) K3 ADOHE L 025 ~ 0.70 D& (FHHLEFE038) id 0, FHYFEHRE I 2.56 ~
0.292cm (F15{H 0.858cm ), FHHAKEIL 16.04 ~ 9.78% (FIIME 13.44% ) TH -1,

2) MESBITHE T 2.0, OHMEBOFEEERRIIZNEFN 0573, 0.412cm Z/RL, VY7 AXE
MARDZENEFNDME (0565, 0.222cm ) & BT L, OHMEIZIZIFELLE2RT S, ¥V~
A T H A X DI ERD G EIRIE Y 7 A FEHRAKRDOH 1.9 fEDEZRU T2,

3) TNZNOKHAMEE %2 BEE, Y7 AFERKRE &I E, fhidias, S8R &
VE-—BLUORAKRS X, ZEFELEZBY, Yy 7R, REMERS, SIZEEHIIPRE
WEZRUTZ,

PlEoz Eh s, BRETSHRICERINIZY Y X THIAXOMBEIZY 7 A XEhAK, BEHEICE
BLTRREBEEZEZONS, CRIIBBHSEVCE, FHERESZF2/EEVSIEERLEZS
CICERLTWAEEZ B,
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3
4

Summary

Growth and basic wood properties of the plantation—grown Satsumameasa—sugi(Cryptomeria

japonica) trees were investigated. Three pieces of stem having the lengths counting 20.2 to 23.6cm in
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diameter fixed at breast—hight(27 years—old) were taken as the materials to be used for the ascer-
tainment of the growth(containing analysis and average width of annual ring), specific gravity as well
as the mechanical properties mentioned below. The specimens were obtained through the pith, along
the stem—diameter successively from one sapwood to another in the stem, at the respective heights
above the ground. The following mechanical properties were handled.
1) Bending test (a test carried out for the ascertainment of the bending—strength and the modulus
of elasticity in bending).
2) Compressive test (the one for the compressive strength parallel to the grain).
3) Impact—bending test (the one for the absorbed energy in impact bending).
4) Shearing test (the one for the shearing—strength in the radial and tangntial faces).
5) Cleavage test (the one for the cleavage—strength in the radial and tangential faces).
The experimental results concerning mechanical properties are summerized in Tables 1—2 and
Figs. 1-6.
The main results obtained are as follows :

1) The average width of the annual rings measured on the sapwood for the disks provided
for the stem analysis is somewhat brader than that the plantation—grown Yakusugi—
wood at the Takakuma experimental fields, Kagoshima University Forests.

2) Basing on the statistical discussions made about the specific gravity and mechanical
properties under the air dry condition, compratively high relationship is reasonably
ascertained between the specific gravity and the compressive strength, between it and
the shearing strength or the cleavage strenth, but the coeffients of correlation between
the specific gravity and other mechanical properties are not so high.

3) The mechanical property or value of the plantation grown Satsumameasa—sugi—wood at
the Takakuma experimental fields is not so good as that of the plantation—grown Yaku-
sugi—~wood in the same field, or as that of the standard value for sugi—~wood obtainable

in this country and having the similar specific gravity.



