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HBeBL, ot OWERTHLHTEREENLLRMS2FE 4 ArttR AL EY, FA—it
ROV + 22 OBRBET > TW5Y, 074+ X2 BEEXIOREVERNORDD N
{, SEXHTEREEN»D LEMNBEL /I RERBEHNO D DLO2WT, BEREOHR
o,

TAXE=OMBRIEFECHEHET, AX—y AL KHE AEBRORLLE LTERS
hTRY, BERBE CH S, BRBRO -y L LTREE " » P2 BIEL TS 7 m B,
KEFRCE > THERERTH B, 77 AF » 7EMEEA LICEM-S » + HMEAZRIEK
S>TWBBETIE, bRECRETE-y ML LIREOBETH S, v+ X3 IBOEE
NT7AHZTLDREL, DOBREINICESDT, ZOFFIOBENFL, 7 eHROITEH
BTR0O~T0 T CERANSHBENRRES L VbR TV, ThiX L7 4 & TR EEFH
PNEL, BOEILIPGDT, YFEFEX MR DHAEY DS, TOIXSBBRTA Ay M
ELTT7 AL 2 BRAOBEL > T5, 7eBREFIAMDIOERO Ay FERAAR
XFHE0KR, ZVEFTRIOXELEVDLRTVWEDT, 7rBROLATLHYBO T+ #2E&
FrEEHEBE L5, AR Che XREFRL b, FHERIECHNLTVWSH0
LBRbh 5,

ZOMEDBHIILED 3 OTH B, () BERAKRIHMIKD 7+ £ = OMEFMET L,
y ML LTO@ERLHETS, Qs P ELTOMNE#ERLH#ETEL > AHEREYRET
B B4y M EHBRROERFEYRET 5, Cho0 R L ) SEORHELEDL, T
BEERAIRTH2 -y F ORBERSVWTH LT H R, EEREFERRABREH LT
hicty b 20&, READOLOD 243 L0V white ash B 1 AXBELTL 5, HERRY
Tol,

COBWMRERT oY h, BAE, HEAKORE, &H, ERALLCTHHVEVE
L EERREIEEER LD EERBO S « cBBOBLETS, i, HAMLLTA
y PR RESIHICIBERFERFRIRSEBFEFCBILES LET S,

C ORI S FE XA FEN AR B S BEWE) THREKOLBRERS L HFHRE
BROREOHRHFIACETAMR) © TAHOBEFMHAOLDOARMMERM HEHOHE
FELLTUTbhicdDThH 5,

2. MHMBELUHE

PRHEREGE . LBEERR S REERX S13 KB /NI GRILETEOT) M2 25 m x25 m
DEEBYFT, WEER4ecm UEDOLOEOWTHERBELTV E-1K8L002, ok
DOBMBER20cm BED 7 4 F 2 HEARKIEAEZEAL, LL, 205H 1ERRIIRENS
DoleDT, R)DOERKRLEEMANSEIFS & Lok, BRI ARIIRL, BEgEns 1
FREY, thiefzl, ZhbBERARRI3TRTIOR, BWHER20~22cm G, WWT'h
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5y PRARBERTELZR/EDIDOTH S, HEARKORELBMEIEE A4 ATy, ¥
AL ERBCEKA L,

RBFE: HARORIOIRKRREYAEOH, W EEH 25 cm OB THREL, 03m,
1.3m, 3.3m, 53 m- - & — B cBIRBITOHECHY, EXH5cm OMBLERL, 4%
BRI 2ERBENER, O 4¥BHGANMLFRICHTHERTA 3em, FEHAEL
A - DHNCERBOBILERBICART, 1~25cm icyE, MHEF %L 3cm L THRHK
ZFHL, Zhbe oW T FHERE, AREEXS ICENEKERZNE L, ¥/, 1.3m
RO 20 RRRER DR B L,

ThbFABERROARCOVTREIN Im T, BERRAMZEML, hii
4 ARARHRER, AAHOATIRBCIVEARELHI2ZZ L L, HE 2cmx2em I
25ecmx25cm ORBRGBLEHL, O¥D L5 HFEMBEORBLT -1z, Thbd, Wi
MERBC X b v v 7R E, RUIVRIBERRC X 2 AMBEEGRE, SRy v
7B, HITHARER XOHT®E, REMRBRC X HVREMAZ, 7ry 72AKRRIC
IO EZHEBIVREEAORANME, BIARCIVEIHERSIVRERGOES, WY
HMTFRBRE L D RIR=F 1 F—2RDTI,

PDEoMEo@rtBERFE X FRBLLREINIERAPIT RIS » + 20 KD
BRROBER, REMHDDD2EKEK X white ash B 1 ADE 28 Ko\ T, &1EMD
¥l 2cm x2ecm ORBRGEY 2 X TORML, LRoRBHFOKRERBRET . TOKE
BER B) ELTRERTW5,

3. BRHEEUER

3.1 BEAXOERER

BB BT 52BAREOER Y R1 7T, WEER4em bl B2 91K (ha Hich
1456 K) TH 252, 2EOH1/2:1310ecm T, 80% 12 18ecm AT ThHDH, 7H4 FE3ED
EEHREL, 2% B hids, Thd 80%1218ecm T TH 5, Z DEEMBAOBHEIL K-2
WRT X9, 128m? (ha¥iebh 204m®) THBH, DB 12XHEER9cm ko 7
BCIBIDTHDH, BREBREERSMAm D7V £12234m* By, chlATe2ED018% %
EDT5S, ZDXHK, ZOEEMINMNMERYELTHRER _kKkThs,

HEARE RS TR T o, WEERIVWTHhb 20~22cm T, BT 100 £/ TH
5, WIAEMDO2cm DL DR BETH DT, FREHOFNESOERIBVWE WL
%, ERFEBIR-1BIVC2ETFT IR, SRFCHEEIh T i), BHRERIL 404
Th~6cm TH D, LEDH0EMOEET20~2cmELTV5, BRTIHECIRY
R OBKL, £RZREL, 30~40FTHEER 20cm L5 X 5 InEREN 2 HIL
TRETH D, RCHBETREILIERTHIBAOEHLETHZ L ThH5H, LEBOER
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ISR YBEECTAEVWOIENT, 1 T ha boEHKYBELARETHDECIELHN
BB, LBEOK - BROEENATT, hro—BICLEEHOBLIYBBOREEOHEY
EDX5MBTHE, EVIRELMERETESTHS 5, LidisT, MRAKIE 500~
700 A/ha NEZ DR B, TEBRFDVOHNIGDIZSRTH S, £ LTHREHCTMD
EEATLR RO  EDNBETH D, ZOFRBHEOR - MR VEERLLTVWLR
bh3, 75 EDHE, BITbIIEE4IAmcELLE2mETC, 6mT3mET, 8m T
Am E TS ONBITHH D, 74 #2251 EB L ) BOBAENCA DT, BITLIRML
BHECTHEEBbhs, £LT4m £ THEITH LB T, #3004/ha LTHhiTERIZR
EIhBHDETFHIND, ZOBRRATIIRESm CETHORW O ELE LTV 50,
ERACEHERE 0 ELNC - ofEcEL, DETFHERIIE3Imm ETPHERER 6 mm)

1 E¥p (25mx25m) NERAER
Table 1. Number of trees in a sample plot (25 m X 25 m)

¥ 1 b b4 b4 + + 7

RREE
D.B.H.

(cm)

¥ + g v

+ -
v 7 5

< /

I % %

oAy N N
BN
o =

i
CEER R R
o

[ BEENTRNEE I I N ]
T owN 4= g

Species

4
5-6
7-8
9-10
11-12
13-14
15-16
17-18
19-20
21-22
23-24 1 1
25-26
27-28 1 2
29-30
31-32 : 1 1 1
33-34 _ 1 1

54 1

11
12
15

S
—
O N

11

BN H NN W NS
N NN RN W

-

-

[

iy
BN NSy ;1O

=N W R W

it Total 29 21 16 7 5 5 2 2 2 1 1 91

A Fraxinus lanuginosa, B: Magnolia kobus var. borealis, C: Acer mono, D: Abies sacha-
linensis, E: Sorbus alnifolia, F: Tilia japonica, G: Prunus sargentii, H: Prunus ssiori, 1:
Carpinus cordata, J: Kalopanax pictus, K: Ostrya japonica.
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THERRHT, BERENVET, WEER0cm YUEETS00BETHY, ThEWEC
THEREEREROBILEENRD,
3.2 FHERE FRBERSIUEHSKE

BRETAAR>OER LRI WTHE LAERY RACTRT, PHERIEOT

2 FERBAEBHE
Table 2. Total stem volume in a sample plot (25 mXx25m)

7 * 1 b 7 & = b4 v & 7

gg * # ¥ A > *\/v Z v v
D.B.H 3 g - N y ” W v y M 3

(cm) 7 > 7 7 ) i

® v ¥ 2 o2 % 5 5 # * z

Species A B C D E F G H I J K

4 0,023 0004 0.004 0.004 0.008 0.043
5-6 0.02 0.03 0.05 0.01 0.01 0.12
7-8 0.06 0.04 0.08 0.08 0.02 0.02 0.30
9-10 0.06 0.12 0.03 0.03 0.24
11-12  0.30 0.10 0.05 0.55 0.05 0.55
13-14 014 014 0.07 0.35
15-16 0.10 0.10 0.10 0.10 0.10 0.50
17-18 0.26 0.26 0.13 0.13 0.78
19-20 0.18 0.18 0.36
21-22 092 0.92
23-24 -0.32 0.32 0.64
27-28 049 - 0.98 . 147
29-30 056 - 056
31-32 067 067 067 2.01
33-34 0.79 0.79 1.58

54 N ’ 2.34 2.34

Hy 2063 2954 1694 0.884 0970 0068 0850 0720 0120 0100 234 12.763

*¥3 Ht R K
Table 3. Trees tested

2 ‘ TR # H O
BRA MEEE K& BP B mEsRK

. o Volume

e Heght o, Nelofve P
(cm) (m) (m) (m3)
1 20 182 75 103 0.256
2 20 16.4 6.0 96 0.240

3 22 185 6.4 103 0.314
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Fig. 1. Basic stem-growth diagrams.
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Fig. 2. Growth curves.



SRETHFEHOLE L XWHE (5 LH-LH) 615

¥4 TFHERE AREERS ICEHEKE

Table 4. Average width of annual rings, basic density and
moisture content in green condition

gERA ¥ o4 R K RN REER ELEE

Tree No. Av. Min.
(%)
1.2 2.2 0.7 0.30 24.0
EHERE 2 1.4 3.8 0.6 0.50 34.7
Av. ring width
All 14 38 0.6 0.46 34.2
588 650 533 194 3.3
BREEHR 2 601 670 505 21.8 3.6
Basic density
(kg/m3) 3 576 629 516 214 3.7
All 588 670 505 20.8 35
52.1 96.4 41.6 14.4 277
G e xR 2 51.7 95.2 41.0 10.7 20.7
conte(rfyt ) 3 58.3 108.2 435 17.1 29.3
(2
All 54.2 108.2 41.0 144 26.6
ARG No. of specimens: No. 1=80, No. 2=71, No. 3=84.
HfE1z 1.2~1.4mm, KAME38mm T, 4 F—5 AW B LCLBO4HGKK

Table 5. Moisture content of sapwood and
heartwood in green condition

RERATRRI I SCIBRERN L RV
— R 11.3

B, ~RICRL. WHEHOF i@ mm . ¥ Sapwood O# Heartwood

THoleDT, BIERILE VLD, 7THF=E %ee E“B}‘Lﬁ% ‘%ﬁ? iw_&f %{K$
7 B =4 4 - 0. 0. O . 0. O .

PHC 31 B4R & H B ¥ 73 DR soeoimam o spesimens

EOBRIL Y 7 £ 2T E BB TRV,

- 1 32 46.7 49 54,7
=hT %@iﬁ'ﬂﬁ@ﬁ&bfﬁ%bﬂa@?‘_hbo 9 " 99 474 42 547
ﬁEEQI% HDT, ZDkX ) k’-ﬁiﬁq’ﬂ@ﬁb o 3 34 49.6 51 63.6

BEEBURERAPD, Ay P HEEMTS All 95 480 142 57.9
ZEIIBTEIRETH D,

BREER O FHHEIL 576~601 kg/m3, %F# 588 kg/m® T, B EH O 608 kg/md X b
EFTPE, COEDIEL &P, BERETH 20kg/m®, BLEKTIZLHE T35S T
b5, FlBR/IMEN 505 kg/m® THHDT, BEBEMLEA TV,

M EKBOLTFHE L 54.2% T, HEIL 41~108% Th A, TD L IHIL7 4 F2iXEH
ERBOBENEHETH S, A - DHIICEMERKRERS L, RS5ERTIORCY, FHE
XA ER 48%, LFER58% T, WHEMDOBELE L LHTOAI MBI VEL, Vb
B BEBOMBCALBBETH S, 2T+ F20HE, 03m OMBRETHEKEREL,
LHERROCHMEL, A 56.2%, LHT 83.6% T, HEALMITOMEIXEL, 100% #
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BThote, L3m A EOMBIR I 2 FHEIIL - LHEE bic 0% BTH oI, HWHEH
bIIERRLMET, 20X hERNFOBSARHIEHREB T, X Rxold, 745
ZHRERPCHFLE LTHATA LD, TOPRERUERED THVREEDO—2RIR-
TwbEBbhs,
3.3 M W =
HERBROFHEY -6 1RT, WHEK LN, 2IARBICREFTEIILRPIV
2, BHEFEHIRPRKEL, AERIBERAGERLEVWIKEREL o, DO LIX@MEDOE
ERENRITRENDOITHRRPRE WS BELTES,
3.4 HENER
3.4.1 HITPYIREBIUBABMERE
RBBLEBC OV TH -l s X UCR L YRAIBERABROBR Y 7R, BFHLY
v 7R3 135 t/em2, & AW GRS 11.8 tlem? G, & i IETEM O 126 38 L U8 10.6 t/cm? X
DRTHolz, Ry POERXEREFN 141 35 X V108 t/cm? TH -7, BEOBEMEIR

F6 W R (PHHE)
Table 6. Shrinkage (average values)

BB B BT HER . KE (15%) T £ B O ¥
pratA @ﬁﬁ BER Av. shrinkage Green to 15%MC Green to ov. dry

Tree Av.ring Basic BE 5B T EE ¥sE nT o g sz o 4

No.  width  density ang. Rad. Long. Tang. Rad. Long. Tang. Rad. Long. Vol
(mm) (kg/m3) (%) (%) (%) (B) (%) () (o) (%) (%) (%)
1 1.2 567 0.29 0.15 0.022 5.0 15 0.19 9.2 3.8 0.50 139

15 583 027 012 0028 48 14 025 87 32 068 130
1.3 557 025 014 0023 44 16 019 78 36 054 122
All 14 569 027 014 0025 4.7 15 020 86 35 057 13.0
(U) 15 614 032 017 0022 46 1.7 013 91 42 046 13.3

Remarks: (U) shows the test result for Aodamo wood grown in Urakawa district.

F—T7 WYV IRE(E), e ANMERK (G) X0 EG
Table 7. Modulus of elasticity (E), modulus of rigidity (G) and E/G

g ;(;H—& E (t/cm?) G (t/em?) EIG
BB o) of £l ft e Bl

Tree N A g X
N spec1— g JgK &b B 2E F¥B Bk B = ®E FH BKX BD ﬁﬁ 3
% mens Av. Max. Min. 3SD. CV  Av. Max. Min, 3D CV  Av. Max. Min. SDh CV

(%) GO ' GO

1 45 138 - 163 127 8.4 61 117 134 101 084 72 119 147 99 11 99
2 42 138 161 108 11.8 86 118 133 105 078 66 11.8 142 91 12 100
49 130 160 104 147 11.3 11.8 136 99 099 84 110 132 95 10 95

All 136 135 163 104 11.9 88 11.8 136 99 087 74 115 147 91 11 94
(B) 46 141 182 90 221 157 108 125 93 089 83 133 177 76 27 200

[Remarks] (B): Test results for the specimens taken from used baseball bats.
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*¥8 BERBRER
Table 8. Results of strength test

EHERE Av. ring width (mm) A4 KE Moist. cont. (%)
BeaRA ARF#
'i‘ree No. Of = ik =33 (4
No, speci- 35 BA BN He  HKE P ORX B Rz BE
: mens Av. Max. Min. SD Ccv Av. Max. Min. SD Ccv
(%) (%)
19 1.2 1.9 0.8 0.38 315 12.0 14.3 109 0.93 7.8
19 1.6 3.0 1.0 0.43 26.7 12.8 14.9 11.1 1.21 9.4
: 21 14 2.7 0.8 0.63 45.7 12,7 15.7 109 151 11.9
All 59 14 3.0 0.8 0.49 34.9 125 15.7 10.9 1.22 9.8
(B) 23 1.8 2.9 1.0 0.57 31.0 12.4 13.1 9.6 0.84 6.8
BB Specific gravity iy v 7% M. O.E. (t/cm?)
R A AR
No. speci-  F¥  BAk &4 5 RH FHOEK B/h mz BE
' mens Av. Max. Min. SD CcvV Av. Max. Min. SD. CcvV
‘ (%) (%)
19 0.72 0.76 0.66 0.023 33 139 162 110 10.8 79
2 19 074 077 070 0.021 2.9 140 163 121 114 81
21 070 076 0.64 0.031 44 129 158 105 16.0 124
All 59 0.72 0.77 064 0.025 35 136 163 105 12.8 9.5
(B) 23 0.72 0.82 067 0.032 44 140 177 89 22.0 15.7
i R E S.P. L. (kg/cm?) M@ x M. O.R. (kg/cm?)
BEaR A RAEH
Tree No. of [oE Zt 8 Eft
No speci- ®H  RKXK D oy ®RE T PN b 24N R 318
. mens Av. Max. Min. SD Ccv Av. Max, Min. SD CV
(%) (%)
1 19 425 488 325 424 10.0 1196 1335 1071 67.4 5.6
2 19 402 479 351 38.7 9.6 1201 1387 1032 106.1 8.8
3 21 388 478 305 47.2 121 1150 1269 938 88.8 7.7
All 59 404 488 305 424 105 1181 1387 938 87.3 7.4
(B) 23 396 604 241 76.6 19.4 1200 1399 971 111.0 9.2
S HIEH®R s M.C.S. (kg/cm?) R UL = * 4 ¥ — Tough. (kgm/cm?)
BBE  No. of g EL mw B
No speci- ¥y ORK A m= 34 P JTEN 2N Rz 38
. mens Av. Max. Min. SD (A% Av. Max. ~Min. SD CvV
(%) (%)
13 554 593 478 31.6 5.7 0.84 1.17 0.26 0.27 31.6
2 13 552 606 518 25.8 47 1.20 1.68 0.90 0.23 19.2
14 541 590 483 30.1 56 = 094 1.69 0.33 0.31 33.0
All 40 549 606 478 28.6 52 0.99 1.69 0.26 0.27 26.7

(B) 23 524 725 447 646 12.3 1.05 181 0.53 0.31 294
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#—8 WERX®BRS R
Table 8.  Results of strength test (continued)

A X r-LR (kg/cm?) * AWM E -LT (kg/cm?)

BERA R
Tree No. of e ik = L
No speci- P RR BRI g RE ¥ RK /) Rz B
. mens Av. Max. Min, SD. Ccv Av. Max. Min. SD. CvV
(%) (%)
1 13 164 187 139 12.3 75 160 200 125 20.1 12.6
2 13 168 181 149 10.6 6.3 174 203 150 182 10.5
3 14 154 182 129 141 9.1 158 185 127 15.7 10.0
All 40 162 187 129 121 75 164 203 125 17.6 10.7
(B) 23 154 185 129 15.0 9.8 166 205 87 23.0 13.8

# X B %% X H-rad. (kg/mm?2) # B 272 ¥ H-tang. (kg/mm?)

gk RAR
Tree No. Of gﬁ K'ﬂ: gﬁ Eﬂ:
No. Speci-  ¥¥  BAk  BAh ga  RE s RX B/ e HRE
. mens Av. Max. Min. SD. cv Av. Max. Min. SD. (A%
(%) (%)
1 13 2.55 320 2.08 0.31 12.1 2.85 3.48 2.07 0.37 13.0
2 13 2.44 258 233 0.09 3.6 2.86 3.27 2.63 0.20 6.8
3 14 2.38 309 2.08 0.27 11.2 2.47 3.38 1.87 0.33 133
All 40 2.45 320 2.08 0.23 9.5 2.72 3.48 1.87 0.30 11.0
(B) 23 2.33 316 177 0.36 15.4 2.65 3.80 2.02 0.45 17.0

Remarks S.P.L.: Stress at proportional limit, M. C. S.: Maximum crushing strength,
Tough.: Toughness, r-LR: Shear strength for LR-plane, r-LT': that for LT-plane, H-rad.:
Hardness tested on radial face with a 10 mm diameter steel ball, H-tang.: Hardness tested
on tangential face.

F—9 MWEEM L SREMN OB
Table 9. Comparison of some properties of the wood grown
in Yubari (Y) with those grown in Urakawa (U)

¥ 1 EHEKE L A gEs DEX AR S
gl 5% M Ca [77meEm my @m s B=F o BE " Shear
Bl AU BER % B Mod p M. ¥~ CATCNESS sirength
0- - Basic - 8f%€0 M, Q. vogw IS 2% Though- —srengin
cality U8 density ;#t O# E _of ~M.O.R. crush. nesg ¥sH ®H *3H B
width Sap Heart rigidity strength (kgm/> Rad. Tang. 2.7 21T
(mm) (kg/m?) (%) (%) (t/em?) (t/cm?) (kg/cm?) cm?) (kg/mm?  (kg/cm?)

#5(Y) 1.4 588 480 579 135 11.8 1181 549 0.99 25 27 162 164
W U) 1.3 608 447 49.0 126 10.6 1149 585 0.91 29 26 175 173
(B) 1.8 (0.72) — — 141 10.8 1200 524 1.05 23 27 154 166

Remarks: ( ) shows specific gravity based on weight and volume at the time of test.
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WYV IZREARERD, CAMBERARRIINELADT, FHS Y MBS LRRE
ThHotebBbhs, oz &k (v v 7 HRE/(RANMBERE Cb5% EIG b BkcHb
h, ZREMNILE THHORHL, 1y PHIR133EE LT3, i, BWHEMD
BRIERACLL 131 Chot, ' -
3.4.2 Wy (HERE
AERBRRERY I LD TERBRRT, ¥l ECfToBWAEHEDLEY F-I T
T TTRBAOERMEL LT, THERBIINEOARCOVWTOBELFE UL, FHET
l4mm (#F 0.8~3.0 mm), RBMESKERIZ 109~157% ofH T, Fiyl125%, FHEEL
0.64~0.77 DFEFH T, FHO072 THhot, FHAy trbORBRED HIZ AR AR 1.8mm
(1.0~2.9 mm), 12.4% (9.6~13.1%) 35 X 00 0.72 (0.67~0.82) T, ‘EREIRLRLE L, HEILE
ERUTHB, .
—REOEARECRSCTEERRBE L 58N HBTHEC O VW T 2E D X 5 K fliT
&5, ¥THITY v 7HEE3HERAKRD 5B No. 3 DRAIRR/NT, 5129 t/cm?, £EH
23136 t/em® TH b, A » + OffIX No. 1 BIUr2e 1BER U< 140 t/em? TH » Fo, - Bl
HORE R XCHMTHEIZERAKRNF IOy rHORID E hENL, FHEZFREFR
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3.4.3 MERRS
FIfE 2% 540~550 kg/em? &\ 5 BWEIEC D 0, FLREIL5% BETCEELTW5,
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3.4.4 MRk (TIERE
Sy POMEE LTIERBITHENEECH A, JISKchy#YcHBTEsR
ROTEHIRL, RESTHHD, HROFRBC I WV BRIN=F A ¥ —%JE L, ZOELE
LERBA 307 BT I00DB L5, ESLOXENEFLAREL, ZOBELLT A FEHD
ERMITHELFME TS LT L0, 20BRBEVLONRD B, &5 ThEELY
Mt HONRRZYETHA S, Fi#E 0.99 kg m/cm? (LEHEH O 0.91 kg-m/em? & 12iEH UIET
B%, TOfED, 026, 0.33, 0.50 kg m/cm® & il » DX, B OEELH LB
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3.4.5 HANWMX
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REEOHFPUELOENRNKEVE L2325, ThIIRANECKXEEN X SLEIRS
I, BOEWIZERLS, ABC7A AL h RERETRESELES Y+ F 2Tk, HKE
HORAMRIIEIBEDEh I Y 0% BEPIVEVWIERYECBTD, 7THFx
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kglem?* B b, ZhH-y PHELTYF XL VBRATWSETHB,
3.4.6 W x
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FEH I ERh TR 29 B IV 26kg/mm? C, PR EFZIHEDIBKEVWEVLIKRTH T
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Fig. 3. Relation between average ring width and basic density.
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FEROy FiME LTRERERTHS 74 F2iconT, ()R B X 54
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Summary

It is well known that Aodamo (Fraxinus lanuginosa)-wood is the best material for baseball
bats in Hokkaido. In a previous paper (1), growth rate and some physical and mechanical
properties of Aodamo-wood grown in Urakawa district were reported in comparison with
Yachidamo-wood (Fraxinus mandshurica var. japonica) taken from the same site. In this
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paper, growth rate and wood quality of Aodamo grown in Yubari district are described. The
test was carried out using three sample trees having 20 to 22 cm diameter at breast height
taken from a sample plot, where the d. b. h. of every standing tree having 4 cm d. b. h. or more
were measured. Also the small clear specimens taken from used baseball bats were tested
in the same way in oder to get general data.

The test results are summarized as follows: «

1) The result of measurement of d.b.h. of the trees in a sample plot {25 m x 25 m)
revealed that the diameters of about one half of Aodamo trees were 10 cm or smaller and
about 80% were 18 cm or smaller. There were very few useful sized Aodamo trees, especially
more than 20cm d.b.h. It may be considered that the natural regeneration of Aodamo
trees are very easy but very difficult to grow up to useful size.

2) The ages of the sample trees were about 100 years old. The d.b.h. at about 40
years old was only 5 to 6cm. It might be considered that they grew up under big broad
leaved trees for the early time.

3) The average width of annual rings was very narrow. The average value for all
sample trees was 1.4mm and ranged from 1.2mm to 1.4mm for each sample tree. The
maximum value was 3.8 mm. It might be that Aodamo-wood having 1 mm ring width or
smaller was inferior in quality to the others having wider rings.

- 4) The average values of basic density for each sample tree were 576 to 601 kg/m® and
averaged 588 kg/m® for all samples. These values were a little smaller than those of the wood
grown in Urakawa district. Those ranged from 582 to 623 kg/m® and averaged 608 kg/m®.

5) The average values of moisture content of sap- and heartwood were 48% and 58%,
respectively. In this case, the moisture content at 0.3 m above ground level was higher than
other positions and showed 56% in the sapwood and 84% in the heartwood, especially much
higher in the colored fault heartwood, in which the values were about 100%. In general, it
might be seen that living Aodamo trees have low moisture content in their trunks.

6) The value of average shrinkage for 1% moisture change were 0.14%, 0.27% and
0.022% for the radial, tangential and longitudinal directions, respectively. . These values were
slightly lower in the radial and tangential directions and a little higher in the longitudinal
direction than the wood grown in Urakawa district.

7) The moduli of elasticity and rigidity were 13200 and 1160 MPa respectively, and
these are slightly larger than those of Urakawa’s. The values for the used baseball bats were
13700 and 1060 MPa, respectively.

8) The difference of the average values of the modulus of rupture among each sample
tree, the wood from Urakawa district and the used baseball bats was not clear and the values
were about 120 MPa. As the minimum value was 92 MPa, it could be seen that Aodamo-
wood was strong in static bending.

9) The values of the maximum crushing strength, absorbed energy in impact bending,
shearing strength and hardness were similar to those of the wood from Urakawa district.

10) Measuring the modulus of elasticity of Aodamo-wood was the best way to predict
the modulus of rupture, because the correlation between the moduli of elasticity and rupture
was the highest in comparison with that between the average ring width and the modulus
of rupture or with that between specific gravity and the modulus of rupture.



