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Table 1. Test species on six species sugi-log in Southern;Kyusyu

No. of
standing trees
(log<1st, 2nd, 3rd>) (m)

Species

Tree height

Mean breast Mean diameter of top-end
height diameter  1g¢ 9nd 3rd
(cm) ()  (em)  (cm)

obisugi 3 (5<8, 2, 0>) 21.2 25 22.2 20.2 -

yakusugi 4 (9<4, 4,1>) 20.8 33 25.9 22.1 22.3

akitasugi 3 (4<3,1,0>) 15.0 25 18.6 19.6 -

yoshinosugi 3 (6<3,3,0>) 20.1 29 24.5 20.3 -

measasugi 3 (4<3,1,0>) 19.6 27 21.4 19.2 —

yanasesugi 3 (4<3,1,0>) 19.9 25 20.4 18.5 -
Average - 19.5 28 22.4 20.5 22.3

Total 19 (33<19, 12,1>) — -
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Fig. 1. Schematic diagram of finger-jointed re-
gion.
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Table 2. Results of Young’s modulus (Ef, MOE) of before or after finger-jointed lamina
wood on six species sugi in Southern-Kyusyu

all  obisugi yakusugi akitasugi yoshinosugi measasugi yanasesugi

Specific gravity  0.38 0.37 0.37 0.36 0.40 0.37 0.41
MC(%) 10.00 10.19 9.54 10.54 10.23 9.83 10.44
avg. 72.80 68.65 73.99 70.06 76.30 57.79 88.67
Ef of lamina wood max. 112.82 88.86 106.38 94.41  103.82 85.35  112.82
(before-joint) min. 41.12 46.00 46.17 41.12 59.80 42.66 57.69
cov. 19.64 1741 14.27 24.18 13.61 21.72 16.41
avg. 63.46 60.98 65.92 60.02 64.87 49.74 75.80
MOE of lamina max. 107.21 86.80 107.21 88.55 85.86 71.09 96.05
(before-joint) min. 33.88 33.88 43.12 36.49 52.89 35.04 53.68
cov. 20.63 22.32 17.01 24.22 13.77 19.09 15.03
avg. 69.61 66.49 71.00 63.06 75.23 55.92 83.76
Ef of FJ-lamina max. 112.11  82.27 93.17 86.62 95.38 75.76  112.11
(after-joint) min. 37.00 47.72 48.93 38.77 52.32 37.00 54.70
cov. 19.58 13.63 13.72 24.01 12.76 15.97 22.57
avg. 68.59 65.83 69.72 61.98 73.36 57.83 80.90
MOE of FJ-lamina max. 112.28 79.66 88.88 91.01 93.92 79.82  112.28
(after-joint) min. 34.76  46.32 52.83 39.52 46.33 34.76 47.02
cov. 19.84 14.89 13.12 26.54 15.64 17.61 24.04
FJ-lamina/lamina Ef’/Ef 95.62 96.85 95.96 90.01 98.60 96.76 94.46
MOE’/MOE 108.08 107.95 105.76  103.27 113.09 116.26  106.73
Table 3. Ratio of Ef to MOE on six species £ 120
sugi in southern-Kyusyu §_ <> before fingeroint
Species Ef/MOE  Ef'/MOE’ _ Mopf @TETeen )
obisugi 1.1%5 1.010 § 5
yakusugi 1.122 1.018 g 80 F
yoshinosugi 1.176 1.025 8
measasugi 1.161 0.966 §
akitasugi 1.167 1.017 = 60 -
yanasesugi 1.169 1.035 Q
all species 1.147 1.014
40
B (R EROY > S RM/ R LR OY > 7R
N 1 . 1 . L “ A
¥) 2RKOLE, ¥HTEL/Ef=0.95, MOE’/ 2020 40 60 80 100 120
MOE=1.080# RN BN, ZORBER, # .

BHEERTIREL % 5H, MOE TAL%E, A
MEF 1 E LA/ Db, BHEEIZX->TY
FREFMELE VRS, AHREIEMET LI
BIZFAKOFRFFZ LN

(2) Ef & MOE O 5 [lJF 547

Fig. 212, 73+ HZMOMEZTH KR D Ef L
MOE QO BEIFFIT ORERER Y. Sk Xa10 Ef
& MOE OMBAEIZ r=0.857% Y, —7, HE#
EHTIEr=095&¢%20, WFhdIEDOE W HBIM
FHELN. TOZ LI LR EROITEEEIC

Ef(dynamic elasticity)

Fig. 2. Relation between Ef and MOE for sugi
lamina wood.
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Fig. 3. Relation between Ef and MOE for
sawara lamina wood with before-joint
or after-joint.
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ol TOZ ENL, MOE' OFXEIIE FF
sz, 7272, ThENEHRMr L5 L£4.3%,
6.2%, 8.9% & Ef DIXH D X 3D FiE 2B L
T/h3niEREL o7,
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DEVHEEB. S Ehs, Yalry MO
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Ef CARARITBIEMSA LN D, HFEE
RO SNE o/, Ef & MOE TALEFRED
HEAx35E, MOEDY af v VERNERDOEHE
CERfis . ZThid, AEKES B TENFRDSH
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Table 4. Results of regression coefficient for Young’s modulus on sawara lamina wood

No. of finger-joint End pressure Adhesive
all 20 50
5 4 3 2 1 (tf/c) (tf/caf) Resol. Isocya.
Ef-Ef’ 0930 0972 098 0979 0.994 0.708 0.934 0.852 0.860 0.993
Ef-MOE 0.806 0.912 0.226 0.907 0.937 0.996 0.916 0.790 0.965 0.887
Ef-MOE’ 0.910 0904 0.613 0.919 0.999 0.712 0.943 0.490 0.962 0.986
Ef-MOE"’ 0.540 0.506 0.437 0.882 0422 0933 0.671 0.490 0.869 0.546
Ef’-MOE’ 0.923 0939 0.693 0.975 0.992 0.827 0.945 0.450 0.937 0.980
Ef’-MOE"”’ 0.598 0.508 0.401 0.960 0.484 0.612 0.699 0.390 0.849 0.516
MOE-MOE’ 0.830 0.686 0.621 0971 0948 0.770 0.876 0.460 0.963 0.888
MOE-MOE”’ 0.889 0375 0.991 0.882 0.6250 0.575 0.460 0.872 0.845

0.710
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Table 5. Ratio the Young’s modulus of after
to before finger-joint for sawara
lamina wood on adhesive conditions

Ef-Ef* MOE’-MOE MOE"”-MOE

No. of joint 5 0.953 1.073 0.958
4 0.965 1.097 1.003

3 0.984 1.072 0.952

2 1.022 1.173 1.134

1 1.049 1.159 1.062

End 20 0.963 1.085 0.944
pressure 50 0.996 1.103 0.971
Adhesive Resol. 0.986 1.139 1.042
Lsocya. 0.995 1.082 1.000

all . 0.980 1.072 0.984

7=,

(3) EMENINC L DY v 7R

ERFES20kgf /cfiz kBT af >y PAR—-RiT
F£1.6mm (cov=12.5%) Tho7z. 7z, 50kgf/
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¥ 72, Table b6 BXRIT EF/Ef TAHASLLE
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Mmix, MOE OBFHRIZOWVWTLREBEDOZ & A4S
N7z, ZOZEL, EMENOEICLEY V7K
BNDOEBEOLTHITRESEBALNIZ.

Table 4iZESFENFIOHEBEREE AL L WTh
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FAR=R) ICHDOLTHEFTEICL HHEEHNTEE
THBEIENHAS N ko2, 7272, EHO&RHEN
S 2R HTHEH1-0, 5%, EAMNEAX TR
HT2HE, ZLOERMENDOECLDZ T %%
BTHUENHS.

(4) BFFRHCLBY Y IV REDOHK

Table 44> HEEFIFNICA-HBEREEA S &,
WIN D EOFWHBEAE O WITREEIC X 2HEE
PHRETHLILPHELP LR o7z RIZ, WA
HOBEERE LB L 724, Table 56 LV VY
J—=WVTIXEf'/Ef=1.05, £ V¥ 7%~ MTIXEP
JEf=0.96 LIy ) — I BBWESHELRL
72. ZHid MOE i22oWT b FAkDEREIEF O NIz
MEEF BT IREOKER, AEZIZEDLNE
hotz.

DEDZ Ehe, BEROEEIEY ¥ TREICK

Table 6. Results of multiple regression coeffi-
cient for sawara lamina wood

Specific No.of End-

. N Adhessive
gravity finger-joint pressure

Ef MOE R’

0.0174 0.0982 —0.0927 —0.2741 0.7114 0.1018 0.9632
0.0132 0.1412 -—0.0927 —0.2717 0.7710 0.9621
—0.0063 0.1947 —0.0608 —0.3563 0.6641 0.8910
—0.0763 0.0457 —0.0998 0.8794 0.0559 0.9063
0.0085 0.1251 —0.2771 0.6830 0.1024 0.9548
0.0382 —0.0977 —0.2698 0.7273 0.1684 0.9616
0.1127 —0.0916 —0.26838 0.7087 0.0972 0.9630

—0.0819 0.8156 —0.0291 —0.4112 0.8041
—0.1452 0.1531 —0.0602 0.7858 0.7877
—0.0870 0.0740 0.8509 0.0560 0.8967
0.0348 —0.2719 0.7061 0.1885 0.9521
—0.0966 —0.2543 0.7263 0.1824 0.9604

0.1507 —0.0919 —0.2677 0.7670 0.9620

—0.2632 0.9013 —0.0214 0.6625
—0.1504 0.1683 0.7714 0.7841

—0.0702 0.8601 0.1079 0.8957
—0.2577 0.7010 0.2011 0.9512

—0.1020 —0.2382 0.8975 0.9553

0.7770 —0.0326 —0.4413 0.7994

—0.2644 0.9019 0.6620
—0.1133 0.9088 0.7792

0.8815 0.0677 0.8910

—0.2401 0.8892 0.9450

—0.0326 —0.4413 0.1958

0.7769 —0.0326 0.6047

0.1382 0.0202
0.7770 0.6036
—0.0326 0.0011

0.1948
0.8903
0.8756 0.7666

—0.4413
0.9435

Fgp:Z {FCEToY (R 3 ECW A
(5) BEXMORFIOAL-ERNRIITICLSLY
ML Y (i

BRERIZ BT 2 EEESICRIZTHRF»ELICK
ATV, BERIZBITAY Y FRMADE
PRIETHEFEHOIITE 0, ThooBRF7r
HEAEKE L-ERBRSTEITo7-. HALEETF
LT, RE, Yaqr B, EFESH, BEH,
HERE XA Ef, MEKXRIMOE & L7, T/, BH
EHIIMEEHEMOE” L LA Z0LE, Fh¥
o, 5&8%1°, FHE20LLTTF—% 0D
EREZ TV B o 7.
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EHTEf (0.71), ##EHF (—0.27), #E#k 5 MOE
(0.108) DIETH 7. /-, WE, Vafr b,
EREHORXBIIXEORT LB L TRVWEZELD
Ronhrol:, ThOOHBERKIZL Z2ERFED
HEDIL, EfPROIBVEELEXTVWLIHFT
HEZEPHOLNTHA, 7272, T2 TMOE MK
WiEA/RL7-EBHE LT, Ef £ MOE ORICEE
EEEAFERL TR EEZLN, ZOZ LT,
Ef #FHHAZHICMZ S5 vy MOE @ A0 E R
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Summary

In this paper, some investigations were carried out on the Young’s modulus of the finger-jointed Sugi
(Cryptomeria japon ica. D. DON) lamina wood, produced in Southern-Kyusyu.

The main purpose of this study consisted in examining the assumption that it might not be impossible for
Ef (dynamic Young's modulus) to predict the Young’s modulus of the finger-jointed lamina wood, depending
on the clarified relationship between the Ef obtained by the TLVT (an analysis of Tones of Longitudinal
Vibration by Tap) method and the MOE (modulus of elasticity) obtained by the static bending test.

Moreover, using the some experimenatal methods, the Young’s modulus of finger-jointed Sawara
(Chamaecyparis pisifera Endl) lamina wood was studied under the various adhesive conditions.

The results obtained are as follows.

1. In the six species of Sugi, the Young’s moduli increased with the increasing of spcific gravity. The
Young’s moduli of the six species observed by tests were fixed to be arranged, in the order of descending preva-
lence, as in the following: yanasesugi, yoshinosugi, yakusugi, akitasugi, obisugi, measasugi. The some holds
true for the Young’s modulus obtained by the test on the finger-jointed lamina wood.

2. Strong correlationships were noted between Ef and MOE on before- and after-joint. This fact allowed us
to estimate the Young’s modulus of the finger-jointed lamina wood by the TLVT method.

3. The decreasing of the coeffiecient of variation of Young’s moduli on finger-jointed lamina wood Sugi
may resonably be attributed to the fact that Young’s moduli were averaged by the random assmbling joint.

4. Concerning the effectiveness coefficient on the finger-jointed lamina wood of Sawara, little differences
were noted among the adhesive conditins, the nunber of the joint, the end-pressure and the adhesive materials.
Under the various conditions high correlationships were asceratained between Ef and MOE on-before- or after-
finger-joint in its lamina wood.

5. Due to the resalts of the multiple regression analyses made on finger-jointed lamina wood of Sawara, it
was ascertained that Young’s modulus was the most prevalent factor. For fixing the Young’s modulus on-after-
finger-jointed lamina-wood, -formatin, it was assumed to be most proper that the Young’s modulus on-before-

finter-jointed lamina-wood-formation should be estimated.



