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Minimum Safe Radius of Curvature
for Finger-Jointed Todomatsu Board
— On Finger Joint Inclined 45 Degrees —
by
Haruie IKUTA*
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1. #* |

RROEEMEMET 288, AFTEIHROKICERINDZ0T, ¥ROZ LR
BORROWEG LB L2208, BERZ 74—V aA{r bk 2B ERTH 2, HH
TRERROLAHERMOBEREEL T, KE74 v F—Yafrtd3niz20mmErF=
Y BR DO B/NE L MPBEEI OV CEBRIRN 2 NX 12V A#HE TR, 74 > F >~ FD Roth?
KL TERSNLFHDOT 4 v H—PaA Y v THBSEER T 4 v F—Yat v bizon
T, FEDO N F=YBiREAOTRUS R EMA L dbic, KET 4 H—Yaf b
L OB EITo T2,

2, BEHEM T« HT—af b

ERETHOI SEESR 74 v —YaA VM, 74T FORothic k> THEEKZ
NEFROT7 4 =Y al v ThHY, BIROFRE (LWHE) L 5EOBETT 4 4
—UIHIT 26 DTHS, BRENLEELER 1 WCRT. ROLVEINLT, 0EXZI
0ECTYRIEhBEE, KET 4 —Ya
4 PEZBOTR, HLOBE, WHcH#ES
ERLBVT 4 VA —EBIBRE W5 TH /<;5°
3, COFHRT 2 F—xy Y LMFh, + /',/i){/;/j
SAREFRWEFTELY, 20D, BEEE '
AR 7 =¥ —x vy VHISENCE L D 2R
27:DBEEME S0, B ESEICI
OERS % HI D I LBHSH B, ZhicxtL, 45
BES7 4 o —Yaf b TRIDEI R
TZz¥—xy VRERINT, WO 4~
H—BO+IRITHBIDIT, £7 44—
L TR EEERFTE S, 27220
HEERI7 4 o F -V a v g, #iTes
WTREE, KEF7 4 v H—Yafrt % B1 GEEM7 4V HF—Yadb
LTEz2HEE%®, 5lRicBVTRERS LAS
DERERET S, & RothidFRL T 3,

3. HEE L UERE &

BERMEHZ, LB AENERAEERED b F~YBikTth 2, 3, REPBITE
YIDL, BEX60cm OFERE SOAR -7z, 2hdEdE #HiE10.0cm, HEW2.2em iz
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7%, Rs%r50cm, 10kgf Z & 50 kgf ¥ TOPREFHFESR CHIERB LTV, SEK
DYV TRBE 2KD/2e TOE2bER, BEENZ 2HORERDE BZELL LD LS
HEE 2D, I5HENKOEREBRLE, 28, ThsDEAHIOFEIROE &, BB
FBRU S EEROKET 4 v H—VaA v bOFERD E L OMcEREZRRAD St o7z,
INSFIROERHEB LUV Y 7R E 2% 1 R,

»1 ERHAR
No. [} b t r RW E u
Av. 60.04 10.005 2.205 0.375 31 98.3 13.6
Max. 60.10 10.042 2.237 0.415 5.6 120.6 15.2
Min. 59.83 9.960 2.188 0.345 11 81.3 12.2

H) & IHE (cm). b A (cm). ¢ #¥W» (cm), 7 HE. RW : HIERIE (mm), E: ¥ 7H5%
(tf/cm?) . u ; EXE (%)

FERLZ7 4 A=Y aAy bOBRIBHRERR, BE 12mm, ¥yF 4 mm, Fv7
0.4mm GRENYIHER) THY, EEHK 3,000 rpm TEHIL 1z, YIHIAER, BALLS &
T3 2KROBIKO—F%, £ TVIEIFARTHIC 45 BEET TEHIL, Ricb>5—HFDR:2SE IR
BHCH BRI TR T2 0T, 2ITRELEE Lk, BEEAIREMIEEESA LA
LTHL7 Y E=7 A2ERE 0.5 %5M) T, FEME S0 kgf/cm?* TEREL 7z, —ERD
BEMBO%, E&F2ES 110cm, #iE9.6cm, HE¥Ww2.0cm LBHgE BBt R,
15D B EERN T 4> —TVad > r BiREE.

INST 4o H—Yady MR, BERERBRICA/ S 100 cm, 7 E fSIEERE 40 cm
D 2 RERA THITHRERR 1T, WEAMARR 30 cm KEOMEN#EA %, 1/100 mm
BEOSA TN —YV2HOTHE 10kl T BB CAIEL, 2hick Y, AR
B 0oy HBIREEALE R,,, HITHEX 0,5 L URBEE IR R, % Zh TN RO M
AERELHEAMNOBITE— XY MNI—ETH 27, I OFRERMNTHIRIZE—
Ak % 4 L CT#ids, 22T, BIERM30cm CHIE SN 2HMEL ¢ &, BIK-EOEE
BB BHREE R O, K2 CRTBERSEEL, Thickd, EEOHENES
X3 2% DOROMELESEZCRDOND, £, IhE TR, HUOHELSAIRABRED
EMEICD D ALDO 2T 570, +52EEM 2 Zh s OMIcRAY,

BERABRK TR, SXAROFBBERLI D ZhZPh14E, H 2403 2cmpar o
—NVHEREYD, ZhSIZDWTA/Y 28cm, HEE XA 25 kegf OPREGHFEARICEL S
HITHRBERER 2T, 2V P u—AHOITRES 2ROz, U EOHTRBRICZ»TIhb AL
YORGRHEBRRER V2, £z, 2V P —UMERBRC 7 4 VF—Y a4 > P EROFIHEIH
SR RHERL, SKFEERHEL 2,
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4. BRELUEER

BAHiRe By s MNFREREER2
T BSHIOY Y VT RE E e T 28%E1%
OY > I7HRBE'DH E’/E 345, ¥HT
1.044 72D, BEX X2V /REOERIIX
TWEFZR 3,

Riz, HREFLZOLVTORERPHIK
. HBIBREEERE R, i3 iE ¢ el

T Rep=120.3 t~152.1¢ £ %20, FHTIHLT R= (R-6)+15
Rypy=136 t Thotz, %72, BIBEFOHIRE R=7’6-(6’+15’)
& R,i3 Pzt LT Ry=64.6¢~

1= HiRE xf 6=R-\[RW

109.1t THY, FYTIRIZR,=89t Th»o

Fro ZHICHL, BHTELNIAFET 4> E2 #FE¥EEFE R CHEGES 6 L OBK

%2 RitEEBRER }3 WAEEER . (HhEEE)
No. E E E'/E No. R/t R/t
1 87.7 107.1 1.221 1 136.6 67.1
2 94.8 99.3 1.047 2 150.9 93.4
3 98.8 101.6 1.028 3 145.4 104.3
4 97.7 104.0 1.064 4 141.1 75.6
5 90.6 91.3 1.008 5 131.2 92.5 |
6 98.3 103.0 1.048 6 136.6 106.5
7 99.3 105.4 1.061 7 . 152.1 100.9
8 93.8 96.6 1.030 8 131.2 64.6
9 96.3 96.2 0.999 9 136.6 95.0
10 86.4 91.5 1.059 10 120.3 78.6
1 115.8 99.1 0.856 11 135.6 87.5
12 101.8 107.5 1.056 12 138.3 75.8
13 106.7 121.3 1.137 13 128.5 109.1
14 117.8 129.1 1.096 14 130.0 106.7
15 88.8 84.0 0.946 15 130.0 83.6
Av. 98.4 102.5 1.044 Av. 136.3 89.4
) E BEEHIO, E'RBA%ROY 7 HRE (tf/cm?) F) Ryt HOIREEAAE (mm)

R, : BRI R EE (mm)
tHEE (20 mm)

H—Yaq > b OHFIBEROFYMIBERITI8 L THD, T7-BIERFOFEYREEIL 98 ¢
ThH3, Iho L SROBRPEKRT 5, FHEFARBRLEZZOWTRIZIZFEERETH S
M, BUEEEOMEERICIOWTR, SSBEM T 4 AP af VI BKET 4 v H—Taf v
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FED B 1 FEOTMEBEEETH S 89t BRI, INSIKDVWTRERITo 1285,
REINLFEERRD OG5, L LEds ZOFHEOR G, HOAREL@EL%
OV DOETHBEEM 7 4 =Y af Y I BKET 4 v HF—Paf IV LB TWBZ
EETRTZ2HDEBBbIS, I OBMBRFOFIMELE R, =891 &V, 20mmEk F=Y
45 BIERL7 4 v H—Y a A ¥ M RIROB/INZ S HELRIFBREOELH 15 LRSI TIIv525,
%15 L LIHEE, R=135tBELHEsh £, HAREROVIHBER (R,,=
136 #) 1%, ZOB/INEEMETERE & RENC—BL 7z, BRI &3, bABBOR/N
HEEZ I DOWTY, HEMB- 28CET 3 b FY 0 20 mm BE#HRICHL Tid, HIHbH
Al (EFEER 2 ¥ Db A RS TR IEE) OBA R=124¢, FhSOBE (HIR
D7 —FF)R=170t LHREEIN T3, 72, $ITEHB — 2 FLUSD 20 mm Bzt L T
&, TRZhREICHEIC R=150¢, R=200¢t £t 3hTw3,ZhodoAT, WS AMESS
NDMFTY HSEERIT7 4 A -V a4 MEROBERRRRBRTH L LELISNDEY, *
NUADBREICRTIELSEMATRETHS LHans, B, R=135t LD dEn (x>
V)HEREETHS R=124 t DFHETHEL 2O ThHhhiE, BAC, FOERREE COF
MEEHBEEITTIRETH S,

RiZ, MBS LHEHRCOOTORBRERLCRT BEEMN 74 > —Yaf v b
B DOMITIHE o”5iF, 431~558 kgf/cm?>TH D, T 482 kgf/cm?*Th otz ZHIZHL, &
20y O AHMOBITHREDS bEP-FOBEE T 4 VH—Y a4 v MERARD
TS ot BRT &, 0,1 475~673 kgf/cm?, T 604 kgf/cm2 & 2 %, Zh &0 5 HRER
ErRDB L, i 0.68~0.98, FH0.80 £7%D, KET 4 H—Y a4 vt LA, 1T

®4 BRBEBRER CaEDE)

No. 0bp a, LA LVE N u
1 394.3 541.6 609.2 0.889 13.3
2 328.9 468.7 630.6 0.743 14.1
3 350.1 446.9 624.9 0.715 13.4
4 370.7 506.2 645.0 0.785 13.1
5 349.1 441.0 553.4 0.797 13.7
6 371.2 435.1 642.4 0.677 13.3
7 348.2 472.4 605.6 0.780 13.0
8 370.5 510.5 626.0 0.815 13.9
9 352.0 444.7 524.0 0.849 13.4
10 373.6 467.0 475.0 0.983 13.5
11 367.3 484.3 620.0 0.781 13.7
12 392.1 518.9 626.8 0.828 13.2
13 442.3 507.7 673.0 0.754 13.7
14 490.0 557.7 662.5 0.842 13.1
15 304.3 430.8 534.7 0.806 14.1
Av. 373.6 482.2 603.5 0.803 13.5

) o I FIRIROMITHARE (kgf/cm? . o, FMTH#E (kgf/ecm?). o0, K 2D b D
VRO BB L ADHTEE (kgf/cm?) ., @ KK (%)
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20 % DEEEBRHSERD SNz, ¥z, 45 BEPT 4V H—Y a4 > MR 15 &, 28D 15
R ERERRR SRR D S Tz,

5 ¥ |

S EER 74—V a4 MEB20mm BNV 74 V-V a4 Y MEEOS/
REMPFEZFIOVT, HHRLARCERIORD ZMA2, BREUTOL I KBNS,
1) BEEFORIRER Ri3, BB t S L THEYT R,=89¢ THo:e 2D EHD, 20
mm E b+ F=Y 45 BRI 7 4 >4 a4 ¥ MRIROB/NZ S MERE R 13, BLEXLS
rLIBE, R=135tBELFHxI,

2) HBIBEROMIEER R,pid, T TR R,=136t THY, LEOBR/NEZLETEE
BB LT £, ZOBERAET 4 v H—YafrbOEREDIZIZ—HL
720

3) RHERROMHTEE R, HHIRERFOMPBEE R,BLT, H5EER 71—V aA
VIMEARET 4 v H -V alry VORCHRINERERFED SN0 Tz, LLE
D15, BEREOHBEEZFIEOOVTE, KEZ74 v —Ya v i) bEHTH L FE
HEEZEERLTBY, HAREL2EX RO OR L3RR E iz,

4) HBEHEIIFIHTO0.80 THY, KET7 4 v HF—Y a4 v LFE 1220 %DOEEE
BOED shizts, ¥ 7 RE 2w TRERRIED Sk oz,

5) 45 EMEFT 4 o H—Y a4 MR 15 B, 280 15 K ERBBERSED shiz,

X 13

1) EEBER (1997) [ 74V H—Y a4 v rank FeYVBRORNEEHBEE—KET 4 v H—Vafy
MZDWT —, JLAREW#HR 54(2), 267-272

2) Roth, A. (1970) : A new type of finger joint. Paperi ja Puu.,, 52(1), 25-28

3) BFBFE L — (1988) | AMEARERFEMRHI =27V, pl5, FEEe

Summary

In manufacturing a long, glued-laminated timber, end jointing of boards is necessary because the
available board length is limited. In end jointing, the finger joint is most commonly used today. In the
previous paper, the minimum safe radii of curvature were investigated for 20mm-thick todomatsu (Abies
sachalinensis MAsT.) boards which were joined using a horizontal finger joint. In this paper, a similar
investigation was carried out for 20mm-thick todomatsu boards which were joined by a finger joint
inclined 45 degrees. This inclined finger joint was formed by cutting the fingers at an angle of 45 degrees
to the plane of the board. We found that the radius of curvature, at the time of rupture, was about 89
times that of the board thickness. Therefore, the minimum safe radius of curvature for the inclined finger
joint is about 135 times that of the board thickness if the safety factor is set at 1.5. This radius of
curvature is shorter than that of the horizontal finger joint by about 109§. The radius of curvature at the
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proportional limit was about 136 times that of the board thickness. This value is similar to that of the
horizontal finger joint and also coincides with the minimum safe radius of curvature described above.
Concerning the radius of curvature, both at the time of rupture and at the proportional limit, no significant
difference was found between the inclined finger joint and the horizontal finger joint, which was previously
tested. But it does seem that the radius of curvature at the time of rupture is significantly shorter than
that of the horizontal finger joint.



