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1. & 7

7 A X2 hnE, L clFclT AR D, MERERScEN, EBAA, &
BEAOWREMER SN TR, TORBHAEBRNRD - LURHXAF-AME LTR
BHE LTHRbh T, HERKRD, BEOE-ERMOLEIITLALTHELRD,
FleAF -0k, BELER-TLESLERE AF¥-AHL LT3 —BICIAVbHh
Twit, BEOBRKORREIFRA Ay tHTHS., L, Ay VBN ELLHES
EHRFRAGCEVTELE -y FOEAREDOh, ZOFRIARE -y FOEEREDS L
T3,

EZHAESy rBEBERNY LD LBMSLEECOLRAETAEE SR KRBy ME7 e B
RE2TE, KFE-HEANRTHER, BRALGE, BRAH240 5K, 45250 5EXTH Y,
SRy VIEBHAS AR, MRABEAR, A 80FEATHS, —7F, "rHREFIAY
D DEMTHERRIX0KRT, 5H60% 18F) 7+ £, 20% 6F) v+ &=, 10%
BF) MNEEVa, ZoOMI0% GF) THD, DX, "eBHRBEFI7HLFEHM v b
FRLSSEHLTVS,

TRBLARBA y P OMBHII TR CIBERN CAE Xh, TORKK L BB (Bf51 £
TAEEBFER, £V  YFFEI3FE, /5121 5K) LB - FEME (74 X2 25X,
v Y FHE22FEK, FOM5FHR, G 295K KBOLRTWB (EHE- Ly MRS
BHY), 74 FE2XEBRAFNERBCE Y, —F, BEGOy rHOMERE (HEXT
KBRRAD) X BME1653FTE, BUERREREROLB .y MEAR I VEIER
66% D10F 7T TEARHEAL, Lk, #WHL, S0FLTTER, 5121 L, Twa,

DO, THAERREOBRINDFHEEN S » M E LTRLERHEE Sh
TWBHHR, TONERWECE L TCIPBROBER L, WLIREWRS - B EKRE,H 0B
BiHY, TOBHIELBT, SERAERBEFRAOT & X HBEL, TOEREEBLLTK
EBMBACOWTHRET-120T, ZIRBETHIRETHS, O7H X2 3B CEH
BXL, BHERBENTIIAELARD 23.6% L did, BETERR @HEKRBE) TbER
MLV, ChOLLERARE T, FHCHRTHETERENSE L RAEEVTHS.

APWELTOICYD, OB E2 bR, THHVERRWHRERR B X OYEREH#
FBoJx, EACHBERYEERESALEIEREDORCRBERKS JUEEERRERR D
Eh-BEHEARCELS BILBLETS, ¥, AMECHECCHMEENSRZBHTE, AR
FEH, RBCUEERBEEER, LRER  EERFEWATOSHEEL CBIkal, &
CELTRHEORELETS., 3O, AMRELEERIE LU T - L YR EHE L PLEF—
B-XBTE ) B I0BIRE G- BRE) BEORHICLEBOBELET S,
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2. MHBIUFE

RRBROMBHREULBMS2 £ 4 A 27 B AR ERRIE T E KB H N E 139 BT -
oo TOBMEDOHBLELLDIF-IRCTRTVYFFE1ERELAELOHEAKRT, D53 B7
A rE Al L A2RE B LCEAHY 30° OIS EET B EARIC, ASREDLOTH
BT, YFX2RETBOERCHEVELZAR, ThEThEF LTI DTHS, ZD
HEDT7TARFERIZEAERErH VA, i XFF5, ~VFIREORBROFTTEB LT
b DT, BETHHEMMO LTI Eh O ORBRANREE LTz, TERILZ ORERIT
H &7 ) DERWHHETH - o,

E1 £ H K
Table 1. Trees tested

gk WAEE B B B THE  RRE  paegy B R

Tree D.B.H.  Height 12111‘;{1 ite‘i‘g}‘f: No. of :::gs Volume of
(cm) (m) (m) (m) {(m?)
Al 14 16.8 47 0.20 93 0.138
A2 16 17.3 80 0.26 86 0.156
A3 22 17.2 43 0.26 88 0.245
Y 28 223 143 028 100 0.753

(FE) A1~A3: 74+%x=, Y: v+ 5=
(Remarks) A 1~A3: Aodamo (Fraxinus lanuginosa), Y: Yachldamo F. mandshurica var.
Japonica)

ThbD7 A AR ONT, £ KRBT, T4t WEERYHE L-BEREL,
WEFImAL ImBECEIHNIcm OFKEZHERL, BRYORMLREABRAMBE L
to~ﬁ@ﬁﬁﬁﬁ”fuL&nuL?anx?KHW%ﬂRLTV6ﬁ,$ﬁﬁmu¢@
RTHHDOT, FEAYBEDH1H 1m BECHAFRLER L, BBHTAOFRY by, M
BOAEREAONT, SHESELDEERYHER, =04 EBRERFAROVT 2~3cm &
ERAEL, FHERE, AEEERSIVCEHSKRLNE L,

BHICOWTIZE S Bem P E L, 43 L OREHRRB L Lk, —7%, JISZ2103
DIERIE AR 8RR Uiz, MERRIT JIS Z 2111 (REMH), Z2112 (§315), Z 2113 (#
VF, BTG 2%x2cm, R-2v 28cm), Z2114 (R AN, Z2116 (EREF), Z2117 (X))t i b
Fote, BRIET S X OERMITRR L LEERROMCHFRRERRC XY, ¥ v 7 HE
TRpie, BERRICETL, CRERGERTONERY ¥ S AR IOHRA L L, B
AR TH, HEERRBREYTXTORRBOFHEEBERIS, cAMRBREYSHNiTRRE
DHERL, FhEhAB L, RANRRTIINER T o s SAMEKBERAR &5
Ior L, $5IRRBE CIBEEMTHOFHEM oW THITRINFERC X b v v 7 RE
BEE L, REL, 7AFEEHRRBRBCOVTUIZhZAEL T oL,
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R FRR s XOHRMTRRARBREDO —HCoWT, BHEARINCR L D FIERAR
TV, BAMEEERE G ERD1,

D EORBRCIHARBERS + v, 2+ v X0 250kg D FEERBRME T & OF1 )1 B 5L
200kg-cm KR U HRBED 4 5E Zh LThoRBBENIGE CTER L,

3. BRBLUER

3.1 7FYyEHEKROERERER
HEAARAL F-L1RRTIOCHEER 14~22cm, BE 17m f#ii# 0, o\ Tt
BBHOBEMRD XL, RADOPEVLDTHSD, BFIHFHRA- v tHELTHEDRLDOTH
%, TDOH, HIBEMDKEZVAIDOBBOTHITECLH (77 DRBRLT LTV B) R
BY, THTAy PHELTRAEALRS, Sy M TREQLHEZELZ L X DERN T
bhad, —RE, 7TAFXETRREFKOKEZVWLORBIOECLHODSLDOHREL, HH

178 | o3 86 17.2m7 88
168m
E - 90 80 80
153 |- AL " A3 "0
R 70
133 |- 70
60 60
13 [ 50
= B 60
i 50
@
T oesf
5 50
" Zﬂg” 40 40
73 | ‘
) //lIIII” ) 20
a3 b 20
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13 - /// 10
0'3 FARARi|
010 5 0 5 0 10 5 0
£ # ¥ f  Av, radius (cm)

E—1 7+ & =fHERAOHBRIAR

Fig. 1. Stem analysis of Aodamo trees.
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EhloTohi BT s, HIEIIETTS, vy PHIX7.2x7.2%100 cm DA CTHE
Thb, BREFIE ORI EERERED D, BTEKEORE? CRWHER 18cm 0
LODFIHENR L E .

—%, TCRBBR LY+ X = 3E®RIEBDCRET, #HL3B3ERLEY, HTED
Bl BTHRIABMHCEIRAZALRT, HENCERILLOTHSD, ~*y PHELTIZ
EEN XL ERBNEL), AHBOEWLORFENRD, AHEHE 72cm A TH ¥ X)
DM TE, B OFOEREH 16 E (FHERIE 45mm) O 0NBRERFHE V5 FHifiy >
0, 75 A5y 7EALBR X HAEAMLIET, FEEFREHRAZh TV,

BRIFRLECWThIEL, 74X THIE, vFF2X10EUETH -1,

[ L A2 - e
B & ., L. MREES
£ 161 Height of tree /"ggo— Diameter breast
ST height
L -
19} N ol
3 12 o 15 A
= a
| > r
2 g w10F
- T <
% = [ 7
4F g 5 '/
E- ,’I./'/
L N ‘r}’./
=
0 W A NS BN ST IR P 0’- IV N AN (NS A I A B e R
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Bk Age (5 Yrs ) o) s Age (&, Yrs)
o B e 100 SHEEHFYLER
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Fig. 2. Growth curves.
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BenERy Q-1 c5RT, 5EZLOERBRYRTH, WThoBBIETHEIRKN
OEFEFTIEDTERNEL, BEZhTWRIERbRS, Ibkk, R-2045R#iHcs
FE2BRHBEOEREBTIChR I VHREE LS, AlOBEEK40Fikts8H B iZbTr
0.0024m® ThH5, BHEEHIHERETCIZALI~AZREWT 60~T0 ERFRKER LT
B, VTR LTh, BRAELWIIBRIL UL, $9R»S IKBERBHIS5RELT,
ERVREXE, LOBBIMORGLSRERFEL L DT ENBETHD, HLRHTROH
BEO7 4 X e TIEM T~8mm DIEAERYTHLONEVZ Enb b, 30~40FTHEY
CHBTEAMACERTHHELRILTHILEN DD, ¢FE1bh5,

3.2 PLHERE FBUABTEHMSIUCEREKE

B#®oMt L& 0.3m 25 1m ks X LIl O 4 (8 FH & 58 LR e2u Tl
B L PHERE, AEEERSICEMEAKROEY X215 T, FHERIBILT 4 £=
HT07~32mm Oflich b, FH13mm T, WAO L3 CERIHE D LR, ERRE
#£3 027~049mm C, FHEBB hE Vv KEEHOLWZ EETRT, Y FFETIX1LI~
22mm, FH16mm T, 7H# L =DM TERIERDINSTICAS I DLEV, L2rbED
BHEHI LGOI X5, FHIED TR, EEFEED 0.25mm THAS,

BREEBIALL A2H)3IER LT, FHERZHREN 619 8LV 623kg/m® THS,
AR I HHBZ PE Vv, YFEFERIADL X IH 0% NE v, EBHZW-Thidicl,

g2 PHERE, FERBERS IUCEHEKER

Table 2. Av. width of annual rings, density and moisture
content in green condition

Bt & K Fom R OX K EERE BLAR
. Max. i S. D. C. V. (%

Tree Av. a in. (%)
¢ Al 12 21 07 027 22
——— A2 13 32 07 0.38 29
Av. ring width A3 14 3.0 0.7 0.49 35
Ry (mm) Al~3 13 32 07 042 32
Y 16 22 11 0.25 16
Al 619 680 581 37 6
AREEH A2 623 754 554 31 5
RDensnty3 A3 585 683 492 32 6
(kg/m?) Al~3 608 754 492 34 6
{ Y 542 583 499 24 4
Al 43 495 38.8 26 6
s K = A2 437 50.0 32.2 3.1 7
Moisture content ¢ A3 493 76.1 39.0 76 16
« (%) Al~3 459 76.1 322 57 13

L Y 72,0 94.3 38.1 18.7 26

(¥ Remarks) BBHK I No. of specimens: A1=78, A2=84, A3=94, A1~A 3=256, Y=19,
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CORREBEEROBBAZHEZARO 1ERITRMEOVWTARDE

M-3Rt Xo5Cisd, CORTIREENEHEKE, TREABZEBEERTHS. chitXh
3, ERFEEOBBATEIC O W TIRERESR, BRGTAE SBELAREARIIZABRIEV,
EHEKRIILT A £ € TIX32~T76, Fi546% T, TOEBHLHE h kEL v, ZhieH

L, Y¥&€138~94, ¥ T72% T, BiZI bl kEL, FLEBHILIRZL,
BN oekROEET K-3 (EBOKME) criTX5,

TAEE
PEEFARBOTULE L T L,

HETIALAE, L, ASOTHROBFALM TRETEL KoTWwb., BRFRTIL
EBBREFAEREHD, L, DRIcHEE LY+ £ 8RRt SBA1o#8F X b
17.3F
£ B 1
16.3 Al !
1581 ——o &
st ragy| &
18.3}F o
5 123f 2 + ]
) 1.3} % 5‘5’0—%"5?9
03| i s-1-3
w 3 N S ) 504 o et et o
ssl 4, 46142 42 42 . 45142, 4 a4 Ml s 4
611 |646 608 616 620|6B 602 574 5391 582 4
7.8 S & ool e % toaetdm
eal a7, a4 a2 45 46 | 47 45 v o9 e
E 81t 630 | 633 627 739 611 ) 54 518 587 58 ) 603 574
53 46 L & G a&. 4
13 + PR S i |
3.3 & aT@t
2.3 E-A L S
: [
1.3 & +— ¢ Mttt
03[<g% + o sao:_ e 569 567 ' 616 6T 557 b 66l S B
LR L. N S i ! 4 A A R N A
10 8 6 4 2 0 2 4 6 141210 8 6 4 2 0 2 4 14 12 10 8 6 4 2 0 2 4 6 8 10
¥ & Radius (cm) ¥ - Radius (cm B3 & Radius (em)
B8 4£MeEKRK (u) xIVEREEE R) 0BRSS
Fig. 3. Variations of moisture content («) in green condition
and density (R) in stem.
£33 AHBITLHOEHEGKE
Table 3. Moisture content of sapwood and heartwood
in green condition
@ # Sapwood £ ¥ Heartwood
B WX N & K % R B & K %
Tree No No. of M. C. No. of M. C.
specimens (%) specimens (%)
Al 24 439 26 458
A2 25 423 27 43.8
A3 28 474 38 55.0
Al1~3 77 4.7 91 49.0
Y 4 39.0 15 80.8
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LN EARAEDRL, BEHRTREFCAVCEBIHCEKRREL LTHEYY, =0
IO, 7TAXERELEYFAEXFABTH DN, EREFMOEMIRLD, L TH*Fog
KRR EIERTIONR, 7HFEH TR ASOLMERTLHBL h RRARE VA, ikl -
AMOEIIZE A EEDR R, ThER L, ¥F X TIROMBILLH O 2 fFo KRR
By, ZhILFO v F X eBRAOBFKERAEIY OBE L, BE, HE L bizF—8T 5,
3.3 W W =

JISZ2103 &S WTRE LIedd, ZoRBA O#EEY F-4, MERRY R-5R
. PHRBRLOWTRSLE, 7HFE A2RRAFRTETAEL, 037%, f1i%0.30%
ThHs, ¥SHHRATRREAEENRL, FHOITHZ THDH, #IFITML0.02~003% TH
5, Thie®l, Y4 2THRE - TXBHMEIRTAHLEIDREVD, BAEIHL
PRPEY, THRYFLXEOREORBEMREN IV LERTLOTHSD, 15% OEKEKE
TONBERIH B H A TRENFEROES N TR U ETHH, TXEHFATIYF FERR
FEFLTTHS, SHIIEAFAL T S BHACREKERIC X BIREOH ARSI
DTHD, £ELSBhD, ZDZ kit STEVENS (1938—KoLLMANN & COTED 7 L 3) O 7 +#f
COWTORMBROMEZRC L LADID, ZMERIRBELAT, 74 FeFH 1%, v+
£x127%, ¥ IHHATTREh 42% 8 X0 6.0%, #HAT044% & XU 0.18% Th b,
BMENHRE LT 7+ £ 2 EHROMENRD e, vF X2 RHROIFEIRD IR,
EWwx b, TOYFFEDOTEHIER KRB FHA0.34%, ¥ XEHH019%) IAMILE v
F7 v 79 Off (ThZh 031 8XU017%) X vETREW, ¥, 3HAEADMERILE

B4 DHRERBRAOBRE (FiH)

Table 4. Properties of specimens for measuring shrinkage (average)

TR EMEKR KESKAR
gRA RIE Ay ring ’%ﬂﬁﬁf‘ M.C. at M.C. at

TI\IIZ? specinmens w]néi;h R gr;:n alr;iiry
(mm) (kg/m?) (%) (%)
( Al 8 1.3 625 418 146
- 5 A2 10 15 600 416 14.0
- ¥2HHMA
For tang. and rad. A3 16 1.8 576 447 140
. Al~3 34 16 595 431 142
\ Y 12 16 549 64.1 171
( Al 11 14 662 35.2 14.3
& 5 0 A A2 14 13 646 39.0 14.0
G
For longitudinal A3 14 15 623 446 139
Al~3 39 14 642 39.9 14.0
Y 12 1.6 586 63.8 14.0

* THAEXEOHE, EMBCAREIARLD, bFrABYRELTW30T, ZOBFEAME L1,
HRTHhE, ToB0EXLLAR RS, BALHEZELEZOLIBORMCTS 5,
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®5 I M =%
Table 5. Shrinkage .
WEH@ e (%) EEBHE Pr (%) WA P (%)
Bt B A Tangential Radial Longitudinal

Tree w4 gx RSN T BA BN FH BX RS
' Av. Max. Min. Av. Max. Min. Av. Max. Min.

( Al 030 032 026 018 020 014 003 003 002
T A2 037 05 028 016 018 014 002 003 000
For 1% A3 030 032 027 018 020 016 002 009 001
M.C. change Al~3 032 056 026 017 020 014 002 009 000
LY 034 037 027 019 021 015 001 003 000

(Al 53 81 34 20 34 11 016 023 005

U A2 41 55 22 14 21 10 011 020 001
Green to A3 47 58 39 19 22 15 013 023 003
15% M.C. Al~3 46 81 22 17 34 10 013 023 001
Y 80 95 43 33 38 24 003 007 000

F A1l 96 118 79 46 65 32 053 061 038

R EE A2 92 109 79 37 44 33 037 062 005
Green to A3 88 102 59 44 50 36 042 068 017
ovendry Al~3 91 118 59 42 65 32 044 068 0.05
e 127 140 89 60 69 45 018 046 003

BIMER (2IUER) 2RDBET7THFTDOFHN133%, YFLEN181Y &b, v+ 4
EDHHRLRDKE, —F, RED Ash ) 0L WEROMEIIRE W C€656~81%, ¥ X
BJFT37~50%, KB T117~152% Thb, ZhIChRBE: CRRLET 4 & 212
WEBHEAORMEAPLPKREVA, ¥XEBFH - FREEDIBELTALOFEOETH D, —F
YF LB XRED Ash I DL TRTOEMRNTRDRE, LWz B,

B LTI 74 F e DfFADENRER TE VW ERFEETRETH D,

3.4 HEmER

3.41 WMESERS

BRERO6CTRT, EMRBOREMAI T4 ¥ AR/ EL 262kg/em? (F
#) T, A1~A2 3280 kg/cm? ¢, FH 277 kg/em? TH D, ZhiEH L, ¥+ X =12 FH
305kg/cm? TH10% K&\, LTORRBOUER Y FF2OH NIV b2rbLT, H
EIRKRECORYF A EDBBEOBBEMRN T L X B, R/IMEIZT 4 &% T 215 kg/cm?,
YF £ T18kglem® T, ZOEBIHE DKREL LV, KEM (BKE11.4~120%) 114
MoK 21 fEOMERZRL, RAMED 501kg/cm? &\ HBDTERVETH S, BILLREITAEN
BXDIPXLhoTwd, TOLIRTAFE - Y+ XFEWHH & bERAT TIIEVERE
MHBIERL, POEREEL TS, KMIEAVF7» 79I 5 Y+ 4% (16%) O
fiE 440, THRfE 330 kg/em® it lbN, EAEEZEZEBLTH, ZRBABR LY F X = OBEII,
fthRkEW, LWz 3,
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6 REGSRBEGSR

Table 6. Test results of compression parallel to grain

& # SRk % vV 7 WEHBM S Max. Crushing strength o
N {%\ & R 5

Condi- Tree ¥R . &’ aXkE E T BAR B %; {%g‘( ﬁﬁ%ﬁ;&
tion No. Row 1 1u u (103kg/> Av. Max. Min. S.D. C.V. speci-
(mm) (%) cm? (kg/cm?) (%)  mens
Al 12 0.60 416 120 289 359 252 253 8.8 34
A2 1.5 061 422 114 289 367 247 36.1 125 37
£ # A3 18 0.57 476 96 262 331 215 322 123 71

Green
Al~3 15 059 438 106 277 395 215 357 129 142

L Y 16 055 630 126 305 393 182 529 174 61

(Al 12 075 117 140 608 695 534 414 68 39
A2 13 074 120 136 607 701 533 451 74 38
iiﬁr"j A3 17 072 116 110 550 636 501 371 66 60

Al~3 14 073 118+ 1% 585 701 501 463 79 137
Y 16 066 114 166 698 837 539 700 100 61

(Remarks) Rw: Av. ring width, r: specific gravity for green wood based on ovendry weight
and green volume, 7 : that for air-dry wood based on air-dry weight and volume, #: mois-
ture content based on ovendry weight, E: modulus of elasticity measured by static bending
test before the specimens to be used for the compression test were obtained.

3.4.2 WRyeR(THERE

RBREREY F-T~8kxiT,

¥, B TOEMOMEYZRDE, 7T+ FEDHTIEASIREMBIFE, EIAEL,
MA1I~2 v F#EY RBERACETHD, HIFEIOFHEL 637~708kg/cm? L\ 5 &
WET, FEO= V<Y KRENCERT 5, REMTRIOBEIEL, LARETT+ 4
% 446~452kg/cm?, v ¥ &% 625 kg/em? B b, MM SLR/AMES LR Lh 937 3 X U 1158
kg/cm?, FHHEILT 4 & & 1200~1406 kg/cm?, + F &£ 1605 kg/cm? L\ 5 D TEWET
Hb, KHITEA VT y 79 Ov+ £ OMFHXITTHE 950, TRRME 500 kg/cm? Th %
DT, TIRFBRLETAHLE, vYFFELCHMTRECBCTERTWS, EvWib, &
(K, YFHEMOBERKTH-T, ¥, YFAEHBIRER7H LRIV EVLH»
bbb, RELBMELRLLE,

—7, kEE Ash 5" OMIFH X344 T 442~675kg/cm?, KK 12% # T 886~1083
kg/ecm? THBDT, ZIRRBRLIE7TAHFE - Y582l zhb X oBRTWS, &
z25,

¥, WERAXKBEAELEIAEC LABHAOMTHIOEIZBRT LS5, Wb
BT - e,
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T #HrRBER
Table 7. Results of static bending test

% ¥ Green SKEM  Airdry
v Yv 7 B
BER el & B sk RoB G B fen kB sxE R OB G B
E No. of E No. of
No. R r u (103kg/> speci- R Tu u (103kg/> speci-
(mm) (%) cm?/ mens (mm) (%) cm?/ mens
Al 12 0.61 423 120 17 12 0.74 114 142 19
A2 1.5 061 404 114 19 14 0.74 114 144 19
A3 1.7 0.57 46.5 98 35 18 0.72 12.1 132 31
Al~3 1.5 0.60 43.1 107 71 1.5 0.73 11.9 140 69
Y 1.6 0.55 63.7 123 37 15 0.70 11.2 176 32
# # Green K%M Air-dry

SRR T s
Tree T# BAx Bh B E L gy px g BEE AL

: iz #R K : izl ®K
No. Av. Max. Min. J'J C.V.(%) Av. Max. Min. S.%. C.V.(%)

Al 305 384 203 392 129 446 642 331 807 201
BFIBIBE | A2 326 416 263 433 132 450 611 346 783  17.3
%ffffsa:: A3 272 374 18 474 174 452 578 360 601 134
(kg/em? | Al~3 295 416 186 522 177 451 642 331 734 163
\ Y 312 414 177 615 197 625 811 357 1376 220
A1 708 799 639 405 57 1195 1406 1036 1033 86
P A2 701 85 621 702 100 1206 1294 1058 598 50
M.O.R. A3 637 765 514 663 104 1086 1200 937 618 57
o» (kg/em?) | A1.3 674 865 514 787 117 1149 1406 937 939 82

L\ Y 707 874 479 94.3 13.3 1352 1605 1158 13538 10.0

#8 WHE: :IHHRBEOBAOHMITRIOLR
Table 8. Comparison of bending strength obtained by loading on the
tangential surface with that on the radial surface

i E ‘\YI\/I/S%& Strt 4 IItEILEL miMb-ro)ﬁRg
- o 5 .O.E. ress at P.L. .O.R.
(%on-ﬁ: ﬁ?ﬁf i Nﬁgﬁgf E (108 kg/cm?) asp (kg/cm?) o (kg/cm?)

dition No. | 8¢ speci- w5 mAx BN TH BX RS TH ORK B
mens Av. Max. Min. Av. Max. Min. Av. Max. Min.

(Al { R 7 119 140 105 317 362 280 715 758 669

T 10 120 131 102 297 384 203 699 799 639

A2 { R 8 116 125 107 328 416 265 698 865 621

o T 11 113 127 82 325 394 263 709 839 645
Green A3 { R 17 99 113 90 284 374 213 640 765 546
T 18 96 110 86 260 320 186 634 722 544

Y { R 20 130 156 80 291 414 79 716 874 452

T 17 115 156 83 309 412 104 663 778 396

[ Al R 11 137 160 120 410 527 331 1229 1406 1035

T 8 148 167 124 483 642 351 1150 1341 1086

A2 { R 9 146 154 135 440 538 346 1232 1399 1157

KEH T 10 142 155 128 450 611 346 1202 1287 1058
Air-dry A3 { R 16 111 138 92 444 578 360 1087 1151 1019
T 15 113 141 89 460 551 369 1087 1200 939

Y R 16 174 204 127 641 805 373 1381 1605 1168

T 16 178 204 136 625 811 455 1323 1462 1158

() R: ¥2HHE, T: ®ET (Remarks) R: radial surface, T: tangential.
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3.43 PUUBRBLEEAMMERE

M B IOKREHCOWT, BIFRRRRIC L - TRDY v 77 %2 £ 9 cRT, 7
F X BB T T5~142, F#95~120x103kg/cm? G, = ThH A3 DHEIVIX, HEOR
BEEED I WYF £ 212130 x100kg/ecm? C, 7+ e DFHHEL H 20% PIEXK X\, KEHT
137 A £ 116~139, F# 126 x 108kg/em?, v £ 213 166 x10¥kg/em? 5 {ETH B, K
HIEA AVIFSy 29Dy 7 XD fEILFEHE 95, TRME70x10kg/cm? THBHDT, Z T
ABRLCHEBEIZOBEI Vb k&, LK, +F &5 TR AME204x10° kg/em? %
BL, FECEBVETHS, ZOVFEFeRHOY v 7RIk EE Ash BSEH (96~122x
10 kg/cm?? i H_RTH K E L,

B9 BT Yv SRR

Table 9. Modulus of elasticity obtained by flexural rigidity
test (E: 103kg/cm?)

£ # Green KEM  Air-dry

HEAAR

Tree B & K { 2 R E {t
BH O OBERK B FEOBK B

No. . A s " 2 K X

o Av. Max. Min. {? Di% C{.%V. g;,) Av.  Max. Min. S.D. C.V.(%)

Al 120 142 102 9.1 76 139 171 113 141 10.1
A2 112 129 82 10.2 9.2 135 155 98 138 10.2
A3 95 113 75 85 9.0 116 141 86 142 128
Al~3 106 142 75 14.1 134 126 171 86 19.0 15.1
Y 130 156 80 186 144 166 204 119 222 134

(Remarks) The values of av. width of rings, specific gravity, moisture contents and number
of specimens are the same as those in Table 6.

X110 BANREERB IV EG
Table 10. Modulus of rigidity (G) and E/G

- %ﬁﬁ;& ¥ AMEERE G E/G
. Tree 0. O F o5 g K N FoB & X LN
Condition "\~ speci- Ay, Max. Min. Av. Max. Min.

" (103 kg/cm?)
(Al 10 81 89 62 15.2 230 122
u A2 10 9.1 121 68 12.0 160 73
3 )

-l A3 10 85 100 7.3 11.3 14.2 8.0
Al1~3 30 86 121 62 126 23.0 7.3
6 15 58 68 48 227 280 166
(Al 10 104 120 93 134 15.9 106
i A2 10 116 130 91 113 146 76
Pl A3 10 9.9 124 8.7 112 141 85
Al~3 30 106 130 87 120 159 76
L Y 15 79 95 72 189 24.0 153

(Remarks) G-values were obtained by a torsional rigidity test.
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DER, RUVABRRE X - TRDLBANBERAR Y F-1010RT, 74 £ Tl
EMCHRAKR D & O 8.1~9.1, 86, KEH T 9.9~11.6, [ 10.6 x10°kg/cm? TH
D, ¥FX2TRZhL XY EL, ThZTh58 % XV79x100kg/em? THB, Zhbd
DEREEBM E LR T H £ EHTEVHR, YFLEHTERPEOEE VL LS, =V =
YHERHLTRTA LI 2EHE, YF L2l 6 BRI ETH S,

RODOEMTEERRF LD Y v 7 FRE LB AMBBRAREOK (E/G) oW Thb L,
7 A X e b TIRFHET 11.3~15.2 (4£#), 11.2~134 (REH), v F X2 Tz FhFh 227
BIWI8I T, 7H LM OMEErvEL, YFFEHII=V =Y HIGEVMETH S,
REBMEOBEY L B#END ), EBORELARC, Y5 F20LhARIVC L TTHO
Th5b,

3.4.4 WXeh(THERE

ABRAERY £-11, 12077, HREOHTRBRCBITA2RIN= 31 FOMEILT + £ = Tli4k
HT1.46~1.98, [EH T0.70~1.27 kg -m/cm? Th » Fz, BFHTIX1.71:091=1:0.53 T,
BRIy, ZoEIZRESH U, ThML, Y411 1.25:1.37=1:11C, K&
H TR THEEV, LikdisT, EH TR 7T A £ OERK SV, SEHTSTD,
YFFEHOHRKRE,

-
—

F11 ERETFHRRER

Table 11. Results of toughness test
& # Green KEM  Air-dry
- Yv7s B OB Yo R B
B Zem B BKR 5 K 6 B L0 v B AKE K K & X
No R “ E No. of “ No. of
- w (103kg/> speci- w Tu (103kg/> speci-
(mm) (%) cm?/ mens (mm) (%) cm?/ mens
Al L1 059 409 120 17 11 074 101 137 19
A2 14 060 440 114 19 13 075 100 127 19
A3 19 056 486 94 36 17 071 115 108 29
Al~3 15 058 445 105 72 14 073 106 122 67
Y 15 054 622 129 30 14 071 118 156 27
# ¥ Green K[EM  Air-dry
BRRAA L L
N wm omx BN RE KB PM BAk B pE  RH
. Av. Max. in. SD C.V. Av. Max. Min. SD C. V.
T (%) T (%)
Al 198 221 156 024 122 127 111 064 050 397
BEBEM | Ap 195 231 106 037 188 087 141 058 022 255
= R N F
Absorbed { A3 146 229 068 040 271 070 098 046 014 201
Foe.eneref |A1~3 171 231 068 043 253 091 199 046 038 413
125 171 096 021 170 137 223 073 039 287

(Remarks) Toughness is represented by absorbed shock energy when a specimen with a
2X2cm cross-section and a 24cm span is impactly fractured by a pendulum having 10 kg-m
energy. :
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#&—12 REAL :SEEAWREOBTOEERIM = 5 L ¥ O LB

Table 12. Comparison of toughness obtained by loading on the
tangential surface with that on the radial surface

- X B *v 7 8 M.O.E. W= % L% Toughness
£ B BERAK SWEE #® % E (103 kg/cm?) T (kg+m/cm)

Gomo Tree “hace Noof oy g ox B AN T H B KX B A

° 9 loaded SP&¢! Av. Max. in. Av. Max. Min.

mens

(A1 { R 7 126 142 115 194 221 156

T 10 119 125 104 2.00 221 1.59

A2 { R 10 105 125 86 1.98 231 1.06

— T 9 13 129 99 192 224 141

Green A3 {R 17 91 105 80 1.34 2.18 0.94

T 19 9% 111 7 157 229 0.68

v { R 15 128 149 95 1.23 1.60 1.04

T 15 130 152 101 127 171 0.96

[ A1 { R 8 139 171 113 141 1.99 0.64

T 11 136 150 122 116 193 0.65

A2 { R 11 127 152 106 0.81 141 0.58

J—— T 8 126 136 98 0.95 1.36 0.72

Air-dry A3 {R 16 108 128 86 0.64 0.95 0.46

T 13 108 136 88 0.78 0.98 0.60

. { R 13 156 184 129 1.13 1.44 0.73

T 14 156 179 119 157 223 0.76

AMITEA~VF Ty 29 DY 5 £ =KEHOFHHEIL090kg - m/em? T, ZZrFABLIC
TAXEMERIEEUET, Y+ X3 rofH 5 WHDETH S,

¥, BRFECAFNEK IZRN =R AL FOET E-12FT IO, HETIZE,
YF X EKEMOBEOLARBEAMOBEDENE XBEONLEHTH -,

3.4.5 WElREmE

RBREEY F-1B T, REIEBRICEWTHOMEEL AR EECkERETHS,
ik, THFE ALEMTIRTFHEN 2000 kg/cm? L WS BDTHWVETH -T2, Zhickt
L, lioMEEL 74 F 2 fHRARDO I TLES - Toic A3 TIRH¥ES D 1094 kg/em? T, #
BEOLR VR LIHZEBRRESHTWS, KEMTILZ OERZES L, 1816~1670 kg/cm? &
T£h, ¥, ALOKEMOMEIREMREL D/IIV, TF £ XEMT1284, M T 1848
kg/cm? ((E¥{E) T, FECHETID, KHIEA VY F7 v 79 LRI 5 v 5 £ DFHE
111200 kg/cm® THHDT, ToRARB LAY F X3 ho S5 EEOBERDD, 745 =
ThED 1~4 EHOERTRT,

3.4.6 BANME

F-UURERT I, TAMBIE7TAHF=OFRYF XL hBALMCREN, THF
TEMOTHMEKEET107~111, ¥ SHE T104~108kg/cm? T, T DEIIZEAEL
Ve REMHIZEWTH 170~176 3 L0 173~176 kg/em? CRAKBTH B, hicfL, v+ 4
ETTRENREFN TS, 883 X00122, 156 kg/em? TH H, WTFhoOBEAL EFIHEOHMN 2 EE
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13 RIIBRBRLER
Table 13. Test results of tension parallel to grain

H® # Green = = M Air-dry
o ¥ v 7 Y v 7
BEF Teun skx & B BBAR L 0 2K% 6 % RR6R
N R E No. of R E No. of
0. w u (103kg/> specimens © u (103kg/) specimens
(mm) (%) cm? (mm) (%) cm?
Al 12 36.4 — 10 11 10.2 144 12
A2 13 404 — 11 11 11.3 133 12
A3 14 445 — 23 13 100 105 14
Al~3 13 404 —_ 44 1.2 105 127 38
Y 1.6 57.1 151 22 14 115 173
. 4 # Green KEH  Air-dry
: % 1k E
e v mm AR AR ERET R AR AR LR X
. Av. Max. Min. S.D. (.(‘,7) Av. Max. Min. S.D C(%\;
A .

Al 2000 2277 1439 295 148 1670 2423 1259 313 188

Walmm s A2 1204 1500 881 222 184 1501 1770 1012 232 155
s’{reex:félti A3 1094 1309 738 132 121 1316 1598 1023 169 128
o+ (kg/om?) [Al1~3 1327 2277 738 420 317 1486 2423 1012 277 187

Y 1284 2027 729 276 215 1848 2494 1024 396 214

B4 cANRRER
Table 14. Results of shear trést

4 # Green KM Air-dry
e . me L me 2
No. H¥ BX B> g= BF WP BX BT B2 BV
- S.D. - 8.D. A
(%) (%)
= . Al 110 124 103 6.8 62 176 194 149 143 81
%" }ag“g A2 m 121 102 6.3 57 170 207 80 214 126
Elm an A3 107 135 91 121 113 173 199 155 124 72
0| & g‘; Al~3 109 135 91 96 88 173 207 80 157 9.1
e v Y 73 95 55 104 142 122 142 107 102 8.3
ﬁo _ Al 105 113 93 64 61 176 204 165 126 72
| B _;:E)i A2 108 128 93 142 132 173 183 163 6.6 38
- D:)-EEO A3 104 126 8 129 124 175 204 118 200 115
§ # 5; Al~3 105 128 89 119 113 175 204 118 152 8.7
4 b Y 88 102 63 121 137 156 179 129 134 8.6

(Remarks) These specimens were taken from the undamaged parts of the static bending
specimens after the bending test was carried out.

EEv, ChiXBEECRT5ABOEETORE I LEDE, L #EBeIRIhA HED
X IBLDThHhD, BEOLEDTAHFLFEALLYF XM ERO3Im OMKROLNLT, ¥
BHE Smm i 3ERMIMIT VBBV, SX5mm OFEEIC BT AEETOREZ I LEEN
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FLlkCh, RESLT 4 X 2T (180~220) ¢ (EEF7) % (150~180) 2 (TG HH), +F &
% (220~250) x (200~220) # C, 7 A £ OFRRLR/P XL, BRI E S mm e oWT, £
RUEHR 20~25 3 LUB6~57 T, 7o # & TRIFMI AT\, BEOEFIS ¥ # ¥ = I
LHE L NEEEM LT, 2~ SN, TAHLETRERLNREAERR, 17, L X
2%t S, ZODEBETILYF FEDBE, EEOLOEMNE DT, FAMES
PWEFTT3L0THD, 74X TCRETOLXOEIKEFECS T HbbhT, Zokw
FABBIOERKREL, 20, FIBMEDEDIIZLEA LR,

BRAA Ay PTREATAZERIST, FRBIOHMT L0502, EADOER
Crh, Zhidvy 28RS, 7HF=HRBezdinv, Lo T, Ay PHELT
BRAMBENSBYF AL VL TAFOHFAEBR TS, W25,

347 b E :

RBREREY F-1BTT. KHOLLIIMORELEKROPELYRELI 2T,
CCREMOBE, ¥FIBEERE T FE, YA EAMBCHE DETRV., JEM T
v FEHDOEGKRRD LE VD, FREEBCARTYL 7 4 ¥ THOSIAKEY, &\
2&H, XK, Ay PCRIZBETITRTAOT, FTHAEONLCIBRKREVT A X EH
DEHTH B,

15 » i é%ﬁﬁﬁ%
Table 15. Results of hardness test

P ~KH  End R E Tangental =@ Radal
%onfq: Rk K Hz (kg/mm?) Hr (kg/mm?) Hp (kg/mm?)
dition e Noof gk omr TH o mx BN TH OBRX R
. ?nens Av. Max. Min. Awv. Max. Min. Av. Max. Min.
(Al 7 33 87 28 14 17 12 14 16 11
A2 8 32 37 28 15 17 11 13 15 11
£ B
E A 1w 33 40 28 14 18 11 15 18 11
Al~3 27 33 40 28 14 19 11 14 19 11
Y 5 35 38 33 14 16 12 09 10 07
- Al 7 68 74 63 23 31 18 25 29 19
A2 8 72 80 61 28 33 26 32 40 27
R
Air-dry A3 9 6.5 71 55 2.6 3.1 2.1 3.0 3.5 20
Al~3 24 68 80 55 26 33 18 29 40 19
L Y 6 59 67 52 17 23 15 22 25 19

(Remarks) Average moisture content of the speciméns in air-dry condition from A1, A2,
A3 and Y trees were 10.7, 11.2, 11.1 and 14.8 percent, respectively.

3.5 MREMEHERIOMR

AR OBEEBACREHRKREWOT, BEHN & LTERT L HEIIL, TRIE(&M4ED 5%
Y EUE) YERC L THERNERS LA T w5, HHOMRELTFHTCEIE, XVED
CABMEERTHZ LA E RS, EROBESHECHET 2 ERBMN S XORIAM T
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660 - O Aodamo A1l
D ” A2
- ’ A~ A3
2 R ® Al+A2+A3
i 640 X Yachidamo Y -
=
620 o'
> ool  Al+A2+A3
g
=) o'
580 |
&
#
#
" 560 |-
i
540 -
4;11 i) 1 1 ] ] 1 L S

0.8 1.1 14 1.7 20 23 26 29 3.2
F ¥ 4 W I8 Av, width of anoual rings (mm)
Bl—4 FiEHEngE s SEEREE: OB

Fig. 4. Relation between average width of annual rings and density.

200L .
&g“ ® Al+A2) & #
} B A3 Green
180 A Y
>
= o A1+A2) K&
o A3 Air—
160 A Y dry
&
w 140
o
= 1
120 a
& 2 E}
%K o
=~ 7
N 100
*
80~
] 1 L L ] 1 1 1 1 |

09 1.2 15 18 21 24 27 30 33 36
THLEEGHE  Av,width of annual rings Ry (@m)
B-—5 PHEREE YV 7 REOBK

Fig. 5. Relation between average width of annual rings and modulus of elasticity.
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FHERBLMEERELRYODL, KE, BT v v 7REROMELHET 2EGE L THT
BB fThbh T3, ZZTRIhLHPHBEEEE LY 51 ES5h2ENDBICDR, £
hb LHEBEBELOREY LLNTART,

3.5.1 ¥HFERECHEREOBR

Zhboffs K-4~8 R,

7, ERO03m b 1m B X R LicFiRe oW THlE LicfEiz oW T DR EER
BEABRFTERLOBRIB4emT IICHART L RS, 7442 AL TRFRIE
DAL BRI AEEERF MM T 2 EAA LALLM, A2 T¥iich, A3 TlRA—Fig
BOALBIVCAZHEENRT, FEREEENE, FTLEEOBRLILE VHMBETRL,
AlI~A3RABTHERRO X S, COoREDEREBECHAN CTRAREERZ S X VAL
LiEV, vz b, Zhidfidn ks, 74 852 CRABOEEOEI PV EIRXBD

1400 | 13
O ® Al1+A2
% aom A3
L_ 10 AA Y
51800
’
1 15 ) ﬁ' ® M
Air—dry
1200
5
1100 d//k\ﬁ//q\\k—ﬂ
‘ 3
<
Tt
2 1
& a
Z1w00f °
A
=]
= & #
3 Green
2 900}
B
=
800}
A0
#
T 700
H
600}
- A 2 L 1 1 1 1 i) 1
09 1.2 15 1.8 21 24 2.7 30 33 386
SE¥4ERRIE  Av, width of annual rings R (mm)

B—6 FHEpEsfidRs OBk

Fig. 6. Relation between average width of annual rings
and modulus of rupture.
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DTHB, ¥+ TRERBOBEIBED TRVEHCESh WD T, BHRERIT
bbby, FRiEldmm & L7 om CTREZEOBFRBERLI R OKRTHoT, %1,
R—FRECHE, vFFx0BERBEERI7AFEDLhI i/, FAVED
Frazinus excelsior® CIXERBOMMC XA ERBEROMMISHECALH, FRIE 1.5 mm
MEDEIRE SRR LY F F 2L BIEALTH D,

DER, PHEREBL YV I7HZEOBE (K-5) THBEM, 7HXFEAlL A23HED
RN eDT, HEEZEELTCEFEERDI GUTRAL), 22 TR7A4E A3 ENTIED
¥ OBRETRVA, BOATRTPHERBOHEMC X b, BTy v 7E&EIHBTEREADSH,
LY F M TCREDABISHEMA AL RS,

FREEMTEIOBBRIIN-6RT IR, 7HFEHTIRHE VAR TRV, ¥
+ﬁ%fﬁ%6mm¢ﬁﬁ@%mm;b,mﬁ@su%MLrwaoﬁEﬁﬁé@%ﬂ%;U
ERETIC I BRI =% 4 ¥ (K-8 KB THRESARTH 5.,

Uk ks, PHERIEEZRBOBRICETIE, ERFOMNKC & A% EoRM
X7 A X T Tad, BETRVWRBETHS, YFFXEHTIIHETHS., Zhico

g

&

§ 0O ® Al+A2

g 2 om A3
A A Y

Kt
Air—dry

g
I

-]

[~

(=3
1

15 10 4 2

g

£ o
400+ Green

W®EMEm X Max, crushing strength o

800

1 1
0.9 12 15 1.8 21 24 27 380 32 36
#4808  Av, width of annual rings Re (mm)
Bl—7 PHEREE:RERFSS 0Bk

Fig. 7. Relation between average width of annual rings
and maximum crushing strength.




440 EERF A BHBARNRRE B/36E H2T

E m A3 Green
< A Y
5 2.0 O AL+A2] K &M
A . dry
1.8}
- l.Gr—
=
2
= L4}
* ‘
2 I.Zr—
*
H
=
= 1.0
¥
- 2
0.8} .
u}
0.6
1 L 1 i ol L — 1 L 1
0.9 1.2 1.5 1.8 2.1 2.4 2.7 3.0 3.3 3.6
T ¥)sEdGE  Av, width of annual rings Ry (mm)

B8 FHERELERRR=5AFOREK
Fig. 8. Relation between average width of annual rings
and toughness (absorbed shock energy).

W T A X2 MO TIRERBORENRGCLOTLIMERDE VS >Tiny, EHuv
X5

3.5.2 HEEHHEREOMRE v

RELY v /7HEOBMRII R, I0RT L5, 7TAHFeTlI4EMN - KREM b ehE
DTV, YF M CIREEOHNC XD, v v /REREHLLEHEMLTW3,
¥, A—RHETR7ALEAIOY Vv 7 REARBR LKL, DWTT 44 E AL+A2C, v+
FEMBRRIRTHS,

REBRIBIOCRTHRIOKECRTHMHI K-11, 27T Lok, WTFhblkE
OWMC L b, BIXAHTEAREDORD, ZZTHA-REOHE, vF FEH0OBIH
BRLKREL,

HREN = F A FOLECH TR (K-13, 14) 3 EROBELETRLLD, AMH TR
HEOHMC LD, 7+ LEHM TREOMEIIWMT S0, v+ £ CRHE TR, »oH
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N v s 3
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/
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7
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H &  Specific gravity

B9 HE:vv/7HREOBK ()
Fig. 9. Relation between specific gravity and modulus of
elasticity in green wood.

200 0 Al+A2
o A3 REHM
1ol A Y Air-dry 22
19
15 1
2
160 4 &
A /
\\ /’ 15
\
140} \ /
\ / 25 .
\\ /
d7 < 30
120 26
20
q/u\u\u\car/P
100 8
i | i 1 1 1 1 1

0.60 0.63 0.66 0.69 0.72 0.75 0.78 0.81
-4 & Specific gravity i
B—10 KE:vv 7 HZEOBE (REH)

Fig. 10. Relation between specific gravity and modulus of
elasticity in air-dry wood.
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26|
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| A3
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- ]
I 1

[ L eSS Toughness T (kgm cm?)
v
T

1 ] 1 l 1 1 1
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13 tEEHRBIN= 54 L ORE (£H)

Fig. 13. Relation between specific gravity and toughness in green wood.
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Fig. 14. Relation between specific gravity and toughness in air-dry wood.

*ﬁi@%ﬁ,**ﬁ%ﬁO@ﬁﬁ%ﬁvoChﬂﬁbﬁﬁﬂfu¥%ﬁ%ﬁ®ﬁﬁwﬁkﬁ
A& EWiizs Ui,

3.5.3 PrIRBEHEEREOBR

v v 7R L R R % X OWREMAE S OBIfRIE K-15, 16 R T X O, £MOBED
ib%ﬁ@ukmﬁ,ﬁ%ﬁfnvaﬁ%ﬁoﬁimlb,%hb@@étﬁ?:tﬁbbb
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o, F—t v 7REOSHE, BN, #RAABCHICRDE VAZRERRVIS5THS,
LichoT, YV /7 RBEHUETAZERC I ST, BIFOMFH Sk XIOREMB I OHTE
NTEBZ LK,

BRBIN =3 F (K-17) ZEM TS WTRY v 7575 L 0BRSS E DA TR,
KEMTRY v 755 & ORI L RBEFRRALNRS, Licht- T, HRMTCEHV-FHRE
BRTHCXY Vv 7 REEREL, LOMORELLDOEEUT I,

BABMBICBTULY v 7R E & ORI BRI A L DL (K-18),
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Summary

Aodamo (Frazinus lanuginosa) is easily regenerated and found growing most commonly
in the southern part of Hokkaido, especially in Hidaka district. It is a small- to medium-
sized tree with a slightly straight and round trunk. The wood is yellowish white in color,
and the sapwood is not distinctly separated from the heartwood but may be lighter in color
in green condition. The brown fault heartwood which may be a defect for general uses
exists sometimes in trunk of slightly large-sized tree.

The wood of Aodamo is heavy, strong, hard, stiff and has high resistance to shock. Be-
cause of these qualities such tough, Aodamo wood is used principally for handles, oars and
some sporting and athletic goods, especially for baseball bats.

From the national forest managed by the Urakawa district forest office, three Aodamo
trees were selected as materials for analyzing the stems and for studying some physical and
mechanical properties of the wood. The properties were compared with Yachidamo wood
(Fraxinus mandshurica var. japonica) taken from the same forest. Yachidamo growing widely
in Hokkaido has a typical straight and round trunk in general, and has white sapwood and
light brown heartwood. It is very important commercially. Because of high quality and
beautiful figures, the wood is widely used for handles, furniture, plywood, interior materials
of houses and some sporting goods. It is commercially called that a 7.2 cm-squared bar having
16 annual rings and consisting entirely of the sapwood of second growth Yachidamo
tree is the best material for a baseball bat to be impregnated with a kind of plastics.
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The measurements of growth of Aodamo trees were carried out according to Nakashima’s

method of stem analysis and the tests of mechanical properties were performed based on
Japanese Industrial Standard (JIS).

The results are summarized as follows:

1) The width of annual rings of Aodamo wood was very narrow, especially for the first
30 or 40 years. These trees might be growing under big high trees such as oak, birch,
sen and basswood for the early time. ,

2) The average values of wood density of each Aodamo trees were 585 to 623 kg/m?*
and 8 to 15 percent larger than Yachidamo wood having density of 542 kg/m® averaged. It
might not be seen any tendency in the density distribution pattern in Aodamo trunks.

3) The average moisture contents of Aodamo wood were 44 to 49 percent and the dif-
ference between the sapwood and heartwood was not clear, but the colored fault heartwood

Table 16. Summary of mechanical properties (average values)

Av. width Modulus Modulus  Modulus Maximum

of annual Speci fic of of of crushing
Condition Tree No. rings gravity elasticity rigidity rupture strength
Ry r E G a Ge
(mm) (102 Megapascals) (102 Kilopascals)
Al 1.2 0.60 118 79 694 283
A2 15 961 - 112 8.9 687 283
Green A3 1.8 0.57 94 83 625 257
Al~3 1.6 0.59 104 84 861 272
Y 1.5 0.55 124 5.7 693 299
( Al 12 0.63 137 10.2 1172 596
A2 1.3 0.66 133 114 1183 595
Air-dry A3 1.7 0.65 108 97 1065 548
Al~3 14 0.65 124 104 1127 574
\ Y 16 0.59 163 7.7 1326 685
Maximum Toughness Shearing strength Brinell hardness
tensile Absorbed
Condition Tree No. strength ( energy) Tangential Radial End Tang. Radial
102 Kilo- T i R Hz  Hr  Hgr
< pascals) (J/cm?) (102 Kilopascals) (Megapascals)
Al 1961 194 108 103 32 14 14
A2 1181 19.1 109 106 31 16 13
Green A3 1073 14.3 105 102 32 14 15
Al~3 1301 16.8 107 103 32 14 13
Y 1259 12.3 72 86 34 14 9
( Al 1638 125 173 173 67 23 25
A2 1472 85 167 170 71 27 31
Air-dry A3 1291 6.9 170 172 64 25 29
Al1~3 1457 89 170 172 67 25 28
Y 1812 134 120 153 58 16 22

(Remarks) Specific gravity is based on weight when ovendry and volume at the time of
test. Moisture contents of air-dried wood were 114 to 12.0 percent of the ovendry weight.
Al1~A3: Aodamo, Y: Yachidamo.
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had clearly high moisture content. Yachidamo wood has generally much higher moisture
content than Aodamo wood. In the wood tested, moisture content of the heartwood was
80.8 percent and it was about twice as much as the value of 39.0 percent of the sapwood.

4) The average values of shrinkage in green to ovendry condition of Aodamo wood
were 9.1, 4.2 and 0.44 percent in tangential, radial and longitudinal directions, respectively,
while 12.7, 6.0 and 0.18 percent for Yachidamo wood. The longitudinal shrinkage of Yachi-
damo wood was very little by comparison with that of Aodamo wood, because of superior
straight grain of Yachidamo wood.

5) Summary of the mechanical properties is shown in table 16. They showed very
high values, especially in modulus of elasticity, modulus of rupture, maximum crushing strength,
maximum tensile strength (air-dry wood) and absorbed shock energy in toughness test (air-dry
wood) for Yachidamo wood, and in modulus of rigidity, shearing strength parallel to grain
and side hardness for Aodamo wood.

6) In Aodamo wood, the relation between the width of annual rings and some physical
and mechanical properties might be not clear, because of smaller sized and fewer vessels than
those of Yachidamo.

7) The values of modulus of rupture and maximum crushing strength increased with
increasing the specific gravity of wood. The values of Yachidamo wood were higher than
those of Aodamo having the same specific gravity.

8) In air-dry condition, it might be seen that the values of modulus of rupture, maximum
crushing strength and toughness increased proportionally to modulus of elasticity. The modulus
of elasticity measured non-destructively may be suggusted as a measure of such strength and
toughness.



