151

BREBEX¥EREIRICHEM SN EAZAXHOMEEFA (F68H)
Ve AXHOREMEE & HEORMF

B H & @4 W R OE-B OB O OE

Some Mechanical Properties and Specific gravity in Yanase-Sugi
(Cryptomeria japonica D. Don.) grown in Takakuma University Forest.
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(Laboratory of Forest Products Technology)
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1. YFE XX 0SS

Y+ AF (Cryptomeria japonica D. Don) DRIKGADOINERIENRIZ, SHMRLESRDOESEIC
F 7S TR D O EANLES & BELER ORI T HERERICE I, V%L LRHKOE
HET, ARBEOTARLNEARIIGHA LTS, ZOMIBORMBEIZ—RICIRESFH CEFY KRS~
15C, FEFHMEMEIE4,000~5,000mm THh 5, #HIK600~1300m DFFHIZH V), HIZ—a%IZIl
EOLLERIBR L <, BBRIGER P LREFRMT CTh 5, BHEEI1£100~3004F, %2 TH200E/ED D
DBE\, L, TOYFEAFIIEEICLLERBBEORKIKCTH 5720, REIZZDOEITH
BLoDOHb, mEE L TREENEE LS D TR, MELENO—FET20~304E Tlafho Rk
LRI RIFTY, F7-BBROEZRICBERTRER) /NS, BEOL ) ITKTEI GV, HE
BADEFRICEEL, YT EAFTORMHUEELE L TW5AY,

BHIEKRBIXZORFEL BRSO o THIET 572012, 20034 505 4Ff5000m® 45 0
HEIZINEI0EMMITEL, BERIATIN TS ATLKZI0EERBOE REEEKICKRITT S

1 (FES5H) BEIEBKFREMETNEE, £185, 1-10 (1988)

*2 ACEEIRIEZMZEE  (Laboratory of Forest Products Technology)

*3 JRAE R THIRPT (Present address: Miyakonojyou City Hall, Miyazaki pref.)
* EREECEAR (Takakuma University Forest)
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FHE %2 72T T b, BABTED T8 2 K EaHHE, 12X 5 & 1HF58,860ha, HEFE1257m?, HRAIST
FERAETRYF L AFOMEFEIZ2,899ha H 5 A5, TOHFIZIEEMRIE TN TV D 72D EKIZ
FEEIA R L, FOEFRII47T72,000m® 12V L TETW 5,

Y AFIHEBEACICEBRAM & U CEERAM 2060, BEOBRAMIZEDbDNL TV, L
L, WAL D ERICE DB IS & LR SR, IAKREMCTHLZ &5, HIEH
MoK, B, BELE) ICHHSN TV, LaL, BI%ICR S EMMATARERD S EAR 1
AT, RAYFEAFMITAMAM LD b RHRE UTRIH SN, i, RERY &2 5H
AT A Y@ LT, EEMOPLRBERAMCTH - 272012 THEAAY ), THKEAF, 04k
LTrEPGI IS, COZ LY FEAFORWERIEL L-/—HDOL S THA, LarL, HFE
T BEEAM ORI, kOB LRRIFHOER L L TOBAIF.LE L > TVD,
RANS64EHTE ORISR LR Tl AR D37 % % |eokIc, KIF23%, H20%, &EfEF12% TH
%o

YFEAFOMEREHERL L, MiZa s AFIZELL, R LBE T TEHEHET, K&
BWHIE Vo LENTHE AR 28R LE LTERENICE VI 2R T b, F-REIZIE LW,
EHIZLHELHETRE TS, b, RELENTE, BIUICEAZEH*H->TWwW5h, L L,
CHIIVEHIZL > TELAESNEDPBEL TH#EAE , BEFPREWZDIZ, HEIL R IFHED
bDONE, B, BIEIHE N T2OEBDREDIZONTHIZHRIRDINb 5% EORENH TN
TWa,

2. ERMEORE &M
A LY F e AFIEE SR EREREREEA (EREBEEKTEE) DOITHIE (5/0F)
IHER SN TV D, TORGHTEEIEWEITES L OWSEEZ O 3 R ZRIR Lz (Z8BE
fRFRE [ FEOCE3 A 1 H, ),

%8B, TONRGOMMNE L UOKRRIZRDOEY THSH HEABTEIOAFL)

OHufL  HifL 12

FIERL : SE (§8)
xa L AARCE
THAEERE  EL
O# had 72y OFEHFE  108m?
HEFEE ©35.9m° (HEXRL.7%)

3. ERFE
it I ER0.2m OB CRIR L7z, M B L OERICHET 2 CcoTiE (8, RBHO
ERL, SR 7% EOFNR) (IBEIRY D L ERRTH 5, ST MR (E& 5cm) (3 E50.2m, 1.2m,
DRE2m BICKIRL, BEOHEIC L TEBRYIEL, BRBITLITo7, —KF, £H#
EKRIIH E#0.2m B E, DIBEBSRHETAAEOET LM 3cm OE SO #IRE®RIZR
L, RB5XBHRICENFNOMBOME ) BEAIANTDY - TH Lem B/ E2/ER L, Mz
FEIZE Y RDI,

Yt A FORMIHE % R 5 E R JIS HASICH#ER L 72, SHEERERE X B @8 ET &L
DSS-5000D, & DO HIE5,000kg, 500kg DT — KL EEH L7z, REREH B L OAHE TR
DIEMOHER RO EBY) TH D,
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1. RBHHOBRE

. BIVTRRER CJIS-22113-1977 (HUFREEEGRER, HIUTRHEMEARE)
. P RER © J1S-22116-1977 (8% HlPURILT L ¥ —)
. FEMRBABR 1 JIS-Z2111-1977 (HEFESHR <)
A WTRER | J1S-22114-1977 (KEB i3 & O H i -8 A MR &)
SIZSER | JIS-22115-1977 (FEH T 5 & UK B 16 O HIZUEHT)

XBRHERBIUEE

BEERARY F £ A FOMMEL Table 1 1R T o FNENOMAARDOH #ITH 150.2m T, 29% %K
2720 HRADEIREE DO WEELE, ShEid 2 F129~36cm, 20.2~22.1m, 5EiE (H/DX100%)
1362~71% %R~ L, PREOBEEZ IR L TV 5, MEMEIC BT 5.0 OFHEREO T HiE1X
0.72cm, WA D Z130.28cm, L, W % & 72 &FHFRIFEOTFI9M#E120.55cm %, F o435k
B OhEDOFIEIZ0.35 (B/ME0.26, & AME0.59) #7879 (Table 2), 2B, HHMEHHIZBI)
BREED LI ATHRY & 2 FOFIYH 2 8k & B 5 B & CILEIZ 2N E 81004 TS e
ZA960cm, EHHE0.32, 50~52F CHBEFEF30~32cm, HE0.39~0.48AVRI N TV 59, #
WRLLDTING DEITAERTHIMEBERLETE LW, HEIZOWTHRAE, Sk

Table 1. Characteristics of Yanasesugi-wood sample tree (Cryptomeria japonica D. DON.)

Number of | soe | Height |D.B.H.| H/D | O Annual ring widdh
specimen ears (m) (o) %) length at D. B. H. (cm)
No. Y m | HW | SW. | Ave
1 29 22.1 36 62 17 0.78 0.29 0. 61
2 29 20. 2 31 65 16 0. 69 0.29 0.57
3 29 20. 4 29 71 16 0. 68 0. 28 0.49

% H. W.: Heart-wood ; S. W. : Sap-wood ; Ave.

Table 2, Summary on investigation of mechanical properties of plantation grown

: Average value

Yanasesugi-wood at Takakuma experimental field in Kagoshima Univ Forest.

Item Max. | Ave. | Min. | STD |CV(%)
Average annual ring width (cm) 0. 80 0.70 0.25 - —
Specific gravity (g/ce) 0.59 0.35 | 0.26 — —
Moisture content (%) 18 15 13 — —
Modulus of rupture in Bending (kgf/cm) 605 471 290 61 13

Modulus of elasticity in Bending (x10°kgf/cm) 77 50 17 12 24 |
Absorbed energy in Impact Bending (kgf-m/cm) | 0. 80 0.39 | 0.08 | 0,15 38
Crusshing Strength (kgf/cm?) 423 288 176 39 14
Shearing strength Radial-cut 141 75 37 16 21
(kgf/cu) Plane-cut 147 64 13 24 38
Cleavage resistance Radial-cut 31 17 10 4 24

(kgf/cm) Plane-cut 33 17 7 4 24
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HEDANTHRY FEAFOFIELIZITHEUPL TWBEIZ E2bh b,

BIRRRHST DX FOMTIER (A7 1, #HE304FE, MEEE22.8cm, BE15m) & HET 2
L, BHEAMIIKEN RV, $FRRYF LR FROEERIBE, BEEZIZROOEE,IL L
0, LEIBERRLTEEEETH 59205, HEAAY T EAEIHR IR TV L ERIEZEHKO
HRGDIEGIIHRETH LI 20b 5T, REFRVOEIBHIHKIN TSI LIZERLT
WhHZ EIZEBEEZOND,

2. BB M

Fig. 1, 2 32N ZNMHA No.1~No.3 OBIEBBITNB L OB E L WEEROLHEER LR L
720 Fig. 1ICR OGNS L) ITHRAA 3 ROBBMITNIL L S ICHEEREZRL TS, BEB LY
MEEEDORKREIL Fig. 2ICRONAL L0 ~25FEDBICHEAICHEKLI-0OL, RRE L
5B, LHL, REEEBROTDPLRPSEALTEY, IXHEORPFTHLLEEZ L, JOk%
T L )P B L OEEREEL RO DL L, WTFNRL1I2~IFEMNETRAMEL &), FOHK204E
DABEIZ & B ICHBIRICHAD Lo bRET 5,

3. EMEXKEOHENEERS LUBBEROSH

Fig. 3 I3 FHRITHE 3 ARIREZDOHEHAK No. 1 DAEMESKBOMMIHE B L OB m oK
DFHDO—BIER LTz CORICERONS LI, HMRAKOMMELESNOEKEFHIL, VT
NOWESIZBWTOE VEEARD - TL, AMOBERES T TITREL, ZOFREL )8
BRI o TERUTHER L, BRISEWES CRAMEL R L%, BEETTA0MERLTWA,
# E#50.2, 1.2, 3.2m 2B BLMEOENZTNOFEHEKEIZI00~250% % RTH5, #1E
5.2m DL EIC7% % & DOFEKFRIZS0~200% D& E 2 ), FRL EOL, DM OBRE
5 F TI3S0~60% BECTHET Ho THIIFMOT A+ 0 L FMELER LT L7720 —F, WHERIC
BIFHHEWHEPEAFMOEAKRIIH EE0.2m 125V T350% ~500% D&%~ L7245, 1.2m |2
BWTIE250~350% D#EBAIZEA L, ZhUEOH FETid300~350% %7k L7245, #h kEas
7.2m TR B E250~310% KT LTW5B, TDLIIZEKBIE VO IIMEIRBH K EYRE ©
Holzll, ZORMITEHREERNORGIHEER SN TV L7720, FHESHENEVKSE
ZHLTWAZLELEIFERLTCWAEEZOND, T2, UEDIHIIYFEAFIZBNTYH b
F=w®27 2402 LK, EMEKEOHBIEFEHFNOFMIZ1I0m 2825 EETLTEY,
O EESIC L 28R /o5,

4. R[EILE L BREHOMEORE

Table 2 IZAERIZH L 72V AF 3 KOFHERE [EZLE, GKRBIPTFAFROMK
WETHEE OFIMHE, A, &/ME, BEEFEEB L OTEMEK T, Fig. 4~10 Z2tA 3 Ai12o
WORSD 72 5 THE ORI E & [ EOBBRER Lz, 4, FNENOBMMTEE Of#Iz>
W5,

1) HIFEBR (BRI BIRMRY, dhifEMERE)

i TERBR M L 2B (187/8) O FIgEHIRIX0.88cm, FHEKKIT.9%, [EHENF
¥91E130.36 (R KfEO.49, H/IME0.29) T, {Z#(E (FI35E0.38, THRMEO0.30) & H#+ 2L, (3
IRER LR AFTHDL I EW b b, HITHEREIZ290~471~605kgf/cm* DEFIZH B, =D
FIGfE4T1kgf/cm® 13 HUTBRIRIR B DO IE #(H650kgf/cm? DT72% LKV AS, 7 E M4 (439kef/cm?)
INEL, AT IHTAF, ST AF, YT ATHRE, Y7 2F (FRFI470, 483, 489,
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Fig. 3 Profiele of moisture content distribution in stem of Specimen No. 1.
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608kgf/cm?) X NIERWEZR L7,

—7%, TR EZIZ17~50~77 X 10%kef/cm® DEEPHIZH 1), ZOFHEITZREME (F5 177X
10°kgf/cm?) D77% EIEVEX R L7AS, T CICHME L5 HED I LIS ) AF, F 87 I5H T
ZE, U ATHAF, (FRFN43X10°, 43X10°, 45X10%ef/cm®) LD EL, ZEMF T X
F, Y7 AF (FREFNS2X10°, 60X10°%kgf/cm?) & HIERWEZR L7,

Fig. 4~6 3 ZNENHHA 3 RITHE O N/ ILE & IFHIERE HHBEREr=0.41), HE L
TR (HBIMRE r=—0.10) 3 X OHITRERARE & MR MER S (HBIEREL r=0.58) DR
RERLTZ,

2) wmRu(FEER (@ERMFRRIRIVY-)

AR CHW- BN (18MH) DRHZILEDOFIHMIX0.51 (B kfH0.76, K /IMHEO0.28), ¥4
R I20.76cm, FHEKFEISS THo 7o RARERTH O N/ZHEHEMITRINT 2L F—130.08~
0.39~0.80kgf * m/cm® OFHICH Y, KREBRICH SN/ M IFEBRICHE L AFS B (3
I)AF, ¥ ISRXATHAEX, YIVAF, FETIHTAF, 7 MFH T AF (FRFh0.56, 0.70,
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Specific gravity

Fig. 4 Relation between specific gravity and modulus of rupture in bending in stem.
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Fig. 5 Relation between specific gravity and modulus of elasticity in bending in stem.



[158 R FE - ML RE - BH O KRR

Q14—

in Bending (x103kgf/cm2)
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Fig. 6 Relation between modulus of rupture and modulus of elasticity in bending in stem.
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Fig. 7 Relation between specific gravity and absorbed energy in impact bending in stem.

0.73, 0.75, 0.79%gf * m/cm®) X DIRWVAS, A FORE#EMHE (FIHME © 0.35kef - m/em?) 12ITITE
PL7AEEZ R L7,

Fig. 7 I3RFHE L HEEIFIRINT AV F - OE FEBEFRH r=0.31) 2R L7, K25 &
ORI IIINT Y FITRRRKEVY, THITORF5 REOFHBEMHIPRILLT 3 )L F — & g4
E, HEINS Y F 13/ E D572,

3) WMEMSR (BEMRM®L)

MEEFEABR IZHE L 7o 23 B 549M) ORFELE, FHFEHIES L 8 KEIZ 2N F10.37 (B
K1EO0.62, #/]MEO.26), 0.8lcm, 15% %7K L7z Table 2 IZR 5N 5 & S IZHE KR X OFHHE
13288kgf/cm® (FR KfH423kgf/cm?, Be/IME176kgf/cm®) T V), HEH#(E (EIfE) 350kef/cm? DFy
82% R L72e COFMEITEREEHRIHIBINTVABEZFS HEON, 32 /2%, AV 75
HITAFBLOZE M T ZAF (FNFN225, 261, 273kgf/em?) L DEL, V<X THZFE,
Yo 2F (FR£N292, 369kgf/cm?) X D EVMEZIR L7, Fig. 8 13HE & MM S & OBIG
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(kgf/cm2)

Compressive strength

8.2 0.4 8.6
Specific gravity

Fig. 8 Relation between specific gravity and compressive strength in stem.

R L7 ZOMPSHL %L ) ICHIEMRR S IIRELEOE AL & S IChTh LM AEEIE
LNaA, TE TORE L FKICHREIZIT (FHEIRE=0.46),

4) EAWER MEHESLCREEOLAMM®E)

HEH B & UMW E R OE ARRERICHEH L2l (FhZ2hs49f) ottt oKREE,
PIERIES L PSRRI ENEN0.37 (FRAMHO.59, F/IMEO0.29), 0.37 (B AfE0.63, &
/IMiEO.27), 0.77cm, 15% Td o7z, Table 2 IR & HICHEHE B X UM E R OB A Wish X 0F
¥ 2 N ENT5kgl/cm?* (Be Kf#141kgf/cm®, H/ME37kgf/cm?®), 64kgf/cm® (B AfE147kgf/cm?,
w/ME13kgf/cm?) R L, BHODICHAREICL BENFERE L2 SOOI N T TIZES
NTWBHEEHEME (P9 © 65kgf/cm?) L ZNZENFED L IZ15%DMERR L, I OFfHEiE
TTICHE LAAF S5 MEOW, FEHEIZOWTIZH Y < A 7H 2 F (66kgf/cm?) & Y kX<,
YIAF, 7RI VAT, GV I)AFBILOPFTET 587 ZAF (FRENT0, 76, 84, 91, 92kegf/cm?)
L DRV EER L7z, s, (REMIZY Y= X 7HRAF (T0kgf/cm?) L V&L, A7 IH T AF,
YIAF, VI AFBIVIEMATAF (ENENT6, 84, 91, 92kgf/cm®) K 0 KV Ml A
ONTze TAWTRS EHEDHMRIIINE TOWME & FIRICRFZILEOH KIS - THAL, HE
REE r=0.69 (REH M), r=0.64 (BBMm) &ILEAEY (Fig. 9),

5) FINER (FIRHEM)

HEH T B & U H 1 OFIZGER L U -3 BRA (Zh#h239, 237M) OREHE, FEHEh
MRd L OEEEKREIXZNZ10.38 (FAfiE0.51, &/IME0.28), 0.37 (B Af#0.51, H/MEO0.21),
0.88cm, 16% Td 72, Table 2 IZRHN 5 X 5 IZHEHIE B & O H HOH B OFHHE Iz F h
N 17kgl/cm (B KfE31kgf/cm, #c/ME10kgf/cm), 17kgf/cm (B AKAf#33kg/cm, H/Mi#E7kg/cm)
&, FEHHOFZREPERBROZNITIZIIFEEETH 5720 —F, TTIXHEL-AF5 D
FEBE & KT H &, YHEAFOFHMHE (17kgf/em) 3F T AF, ¥ YT ATHAFE, +¢
TIATAF, Y7 AF, a2 AF, BLUOZE M4 2F (FRFNIY, 15, 15, 16, 15kgf/cm?)
L) bFRENMEEZR L2, 1), WEHIZOWTHRZE, 4T IHTRE, 33 2F, »
FBRFFVAF, BURATHRAFBLIVYZXF (FhFN16, 16, 16, 18, 2lkgf/cm?) L V&
WEZ IR L722S, 13E A CEEHBES > TH BUy,
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Fig. 9-1 Relation between specific gravity and shearing strength in stem.
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Fig. 9-2 Relation between specific gravity and shearing strength in stem.

Fig. 10 i3MFHEB L ORMBHROLE L ERIEIMOBBRE LR L, CORPLHEL % L1,
HIZAKER I T 2B XN OERBEORED A DLEVFEFIIREW D, HFon/fEoN
FTIFLRKE, LaL, EZHEIEIEOHKIZEY, bIrids b E < & AEmERTH,
HEHES L OHRBEHO 2o OB OMBRE (£1#F1 r=0.66, r=0.45) 3L, TV Fid
KE vy, ’

B ¥

BRERFRFMEREE, (BEBEREATEES) ISR E L TR STV 28 E29E L0
YFEAF3EK (WEERE29~36cm) THHAARE L, BEETE L EMESKRNEHON%E %
RELR, MO ESHOBRM 2 H T, JIS HASICER LZRERBR T 72, ThHoDE
BAERIIRD L ) ICEH EN D,

1. MEALEIZB T 5068 L UM OFI9ERIRIZ £ 2h0.28cm, 0.19cm %R L7z,

2. HEEUR 3 ROREMAMEZ Bt L 725U D EEREF O SFHE DOFI9MH130.35 (B AfE0.59, &
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radial plane
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Cleavage resistance (kgf/cm)
&8

Fig. 10-1 Relation beteenn specific gravity and cleavage resistance in stem.
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tangential plane
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Fig. 10-2 Relation beteenn specific gravity and cleavage resistance in stem.

/IMEO0.26), FHERNIE0.26~0.59cm (FME0.35cm) %R L, EBREOTIHEKEIZ13~18%
CEHMEIS%) THh o7z
3. FNENOREMNMEE O % Rl & g, TR L OB TR, fiE
HEAESR & B L OVHIRENTIE R & 0 R EE IR L722S, FBRETRINT 2 L ¥ —, FEMER S
BIUOEAKR S IFRBEEOEL R L7,
E
REREZERT DI2H7:-C, ERERFRFHMEEEWRR BAREEBEIZICAEBHEEC
otze Tz, EFNEEARHARE, BEEE, MILFLLE O NCHZ ERIEOEHE, T-464%
BOEMIHAARDEIR, W2 ELBIChz), #2720, TR L TUEHOEEZR
ERE

51 B X ®k
1) BHETH  EERAFREMESREERIAR SN AFHOMELAE B 1M Y7 2ot
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Summary
Growth and basic wood-properties of the plantation-grown Yanasesugi (Cryptomeria japonica D. Dow)
trees growing in Takakuma University Forest were investigated.
Three pieces of stem having the length counting 29 to 36 cm in diameter fixed at breast-height (29 years
old) were taken as the materials to be used for the ascertainment of the growth (counting-analysis and
average-width concerning annual ring) , the specific gravity as well as the mechanical properties mentioned

below.
The specimens were obtained through the pith, along the stem diameter succsecively from one sapwood to

another in the stem, at the respective heights above the ground. The mechanical properties handled on the
Japanese Industrial Standards (JIS) were as follows:

1) Bending strength (a test to ascertain the modulus of rupture and modulus of elasticity in bending) .

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

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

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

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

The main results are summerized in Table 1, 2 and Figs. 1-10. Tables show the characteristics of the
sample trees, and physical and mechanical properties handled in this investigation.

The main results are as follows:

1) The moisture contents in green state ranged from 100 to 350% (Ave. 200%) in Yanase-sugi-tree.

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

3) The specific gravity and average ring width ranged from 0.26 to 0.59 (Ave. 0.35), from 0.25 cm to
0.80 cm (Ave. 0.70 cm), respectively.
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4) The mechanial properties of plantation-grown Yanasesugi (Cryptomeria japonica) -wood at Takakuma
field in Kagoshima Univ. Forest were as almost the same as those of Satsumameasa-sugi, Kumotooshi-sugi,

Yoshino-sugi and Obiarakawa-sugi-wood in the same field.



