AT T DR E FAEA R

)il Em

FAF, bOECECTOERM IHIS & XV ETMAMOIMTIBTIE, AH7Ca v, 74 vH
=P AV PR EDWHP BEHEEFRIC O L LBLAFE LR TV B SHUIL 5 ¥ Th I, BREH
OFEWCKAL U TIREM O HFIM A 1320, S HICHENIM & L TOFRIEEZHD B b0 X LT
DREMEOVETIS b DTH D CNHDEFRIL, LKL “ EHFHEE”, “PHEE " L LTAT
PHBTIEL friebh TE e D TH B, B4 TR, FOETOUIEIINILA HEFEERIC 2 5 —HD
TREEMIEL, Lobiic—EMREDRIE I N RRM, ERME THERET S L o AITH o lalib
bbb, AN 7T aA Y MEIBERTMORETF L LT 1 SMEMOMIEMENEREN, Fi, 741 vH—
Cad v ML, BRMOMIMEHEZED S [0 HEEE 04 EIER L BFEESERIN D, ThHOER
W~y F3 Ao, THEMN, #E, BECHE LCEFZR, EENTLEIOBEEN L LD o
LiXbBAHATH B,

MRS I\ T, D ZRIN TS 2 EHRREHEET 2 HID B, AHT7Ho 22—, 71V
H=2advsa—ig EONMIEIRERFRIFLTEC. KL, S DHOIMTHIIC X 2 Y15 T o8
b, Pad v bR OMERMRECRN TN D THD, ERIL, EEMD, Ha7e—-y v
KD 75 2 DI I 5 ISEERER 2 LTI % IO s DT & e b O b Besd, —BDTREEHTI
TUEIRAY, BB & L TR IE RT3 § X9 5120 T, HHEFMTIC KT 25T
AR, IMTRSEETR £ DREGRMEE 2 2 4 v MM ORENMEREO BT U] HoC LD T, TAXRD ¥
BlbDThD, ZORIH § X FEFFHO—FR L LTRED S IR Th B,

Tk, RERICE L TGRIAS ), BRIl & ¥ Lo YIRREENIESE, BEEIIEE, INTIRE,
TSRS % BT O ALK Libh HOFIERT 5,

2. % B Kk &

2.1. 8 = 1® B

BEIAFIRMRAMLL, FV—VvAAT, BEWANTEIV7 4 =D 3 Y a1 v ERICOn
T, Cad v VM OEERREER L, Ik, ORA v b e — AR e UTHMRB D RN
D1,

HEFEHXTEDLE Y Thb.

Es (10%gfem?) 3 < a4 v FRB O+ v 7 HRE Young’s modulus of jointed specimen.

E; (10%gfem® ; #EM+ v 7 {R¥ Young’s modulus of the control specimen.

(1) AMEIMIEINTIFEZRER  (2) AMMNIRINTIE R



— 74— PR OIS

oy (kglem®)
otz (kglem®)
FR B DT HREE
S RBA TR D iR
2 a A v MITARR

Ki=q2/051X100%

ou (kglem®
ot (kglcmz) H
Ky (%) ;

K (%) 3
Ki=0¢/001X100%

Fy (% H
in bending test.

F. (%) 5
in tensile test.

2.2. RRFORE

=t

153 =

s 2 aq v FREBA O IFIEE Bending strength of jointed specimen.

s OaA v N DOBIIE D R Tensile strength of jointed specimen.
Bending strength of the control specimen.
Tensile strength of the control specimen.

Joint efficiency ratio in bending.

a4 v FEBIED F%)F Joint efficiency ratio in tension.

oA v b OIS Frequency of wood failure of jointed specimen

a4 v NEHOTEE b AKHIMNIEE Frequency of wood failure of jointed specimen

REHICIZTED 32 2 A v FBRICOWT, FRENIE 100mm, & X 1,000 mm, JEZ 20~24mm
DIER S (NTEEIRM, &KL ~12%) %, Fig. 10k 5 FohepRiETmiL, T

Y VA e a—
A P — o m e A e -
[ 7]/, [y
9
T ! F
24 s ! 50
20 1000 4 nn

Fig. 1 3 X0 7 HRORBHAKI Y K
Cutting diagram for specimens from laugh
lumber of MIZUNARA.

T ; HEEE MR
End joint-specimen

I =2v b e — L ARMRRA
Clear control-specimen

T ; e E R T
End joint-specimen

W 2vbe— L fRBRA

Clear control-specimen

TR A

for bending test.

g1k b AR
for tensile test.

Ji%B1E b R, M iR
e T, DFLEThThERITHC 2
nL, FOFIE v b e— L JARMR
B S E S a A v PRI L Loy
a4 v FRBRFE, cheEX0fhRT
BEGIO U, 2 oMY O HasEFmIL,
— B S CHEEER L bF T L,
2. 3. HBRHOMEAE

I XF FIXLEO L HIE ) OFFEMA
, Cad v MBI, ZOREDOAN
REAINDD, RN, Rt
LI 10~20 KR HEO B 5T ) Off
PHANSITZE LB X 5 la B b ¥,

FRHEL Y a1 v PEYROBRIC OV TUL, = DML AH DRI THEREY, 0.50~0.60, 0.61
~0.70, 0.71~0.80 D 3 PEEIC/MT, LD MREy iR L,

3. /M OERME

AEROLCDTHEMREBRICONT, WELIEMIBOBR, LE L ilhiF s X 0% 58 b s O BIRE Rl
EL, TOMRE Fig. 2~ 4R Lk, RO X 5 CHRHRE LEICIGIE A L THAT 52, K
BEDF 730 2R, TR CRIEFICK L 300 kglem?, 313 b BRI Tl 350~700 kgjem® O 5
TAVERT B, SOXSIeHEMIEDF 73 ) RHEFRECHET 5 TH A,
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080

070

0.65
o

& 060
ar
055
Q50

045

040

A RS RN LR MRS AR MRS LA I
H

w1 Il 1 1 1

05 06 08 10 12

1 1 1 ] 1 L )
14 16 18 20 22 24 26 28 30
a (mm)

Fig. 2 4FEIE (@) LHE (r.) DBIF
Relation between width of annual ring (a)

and specific gravity of MIZUNARA (7.).

1600

1

1400

1200

600

4001

e
an’

200t ) 08 a7 o8
hu @em?)
Fig. 3 HEG.) & EMIMFIRE (on) DB

Relation between specific gravity (y,) and

bending strength of control specimen (gs1).

2200

~000F

1800

16001
at)
— 1400}
i

ok

10001

108

ﬁ

[ 1
i

GOOF

400F

2001

0 Lt 1 1 1 1 1 L 1 —
040 040 50 [ 00 0bS 070 075 080

e (Ym?)

Fig. 4 WE G & FMTEED RS (ou) DRIR
Relation between specific gravity (y,) and

tensile strength of control specimen (g4).

— 75 —



— 7 — HERBRB RS H 153 %

4, TL—rRN7 «Zaq 2 VEBEEYE

FU—VAHTDY aA v FEERDOWTIE R, F. Luxrorp, R. H. KroNeE X B X7 FA7 57—,
R A bF— 27 FDhh, METIRE / F, THVIRERCDOWTOTEEREDD NRERINA T B, =
NODWHEPBAHTZ D aA v P OWEL, A 7HE « WRWECKT 2 A7 7EHEOE) WHEH
R R, A S 7 ERMHECHICIR I L, X UdEa, MBI gL, £08%)
RIS L OEFONTRIE, BERIOMER L OFERMCELAINDL, T HE T, «=1/8~
1/12 T3 100 %, 5138 b HEECIL, a=1/12~1/20 10 %\ TIIE 90 % LA L OBSEFHZNE LR TWL B,

KETE, I RAFIRERMLL, F1 A2BAA7 Ho 2 -2 HOAD 7PHIEFRRG, o LEEE
WROMRCDONT, EROHPELMERTD L b, LR IAFIFRBTIHZRHEDOF TV, X0
MR RRIC 3o JE BT o L TR LTS,

4.1. % B & #

D #RA I X sBIRATREN (LLE 0.50~0.80, FEiRE 0.6~2.5mm) 2 b HEIN £ O fho
REFHZE, 18 100mm, EX 20~24 mm, | 1000 mm DR GEF) #7100 K& =0 Fig. 1 0
ARVTECID, Yad Y rMRBASIUEMA =V b e —ARBA2HIEL, BBRREML, e
=1/4, 1/6, 1/8, 110, 1/12 D 5 £MHT, FELUT LRHEEDF 53 ) AURITHEITIL 5 X 51215~201%
&S50 L Tio, R/ OMAE% Table 1 12, T ohEREFRCHES L, F7E2 a4 v P AR
BR, Wik igotcnnay b e — A ARBA L Lic,

Saf v bR, AN 7YHECY VLY — AR (ARS A eh—1 F KK, 6000%, Mk
Bl TD 473, 15 Z5¥hN) % 330 kglem® MM L, BE%E HCER LA, ERIGAE, 10 kglem?, 45°C
T2 R TH D,

Table 1. FU—VAHT sV ORREM:
Tests on plain scarf.

HE K \\ SRR R O Number of test specimens

Range of 7’1@& 1/4 1/6 ‘ 1/8 ' 1/10 112
N F R B 0.50 2 0.60 5 5 5 5 4
I Bending testsl 0.61 E 0.70 9 10 10 9 9
0.71 N 0.80 > 4 5 4 4
S m R B o.5of:o.6o 4 4 4 5 4
Tensile tests 0.61 E 0.70 8 9 9 10 9
0.71 < 0.80 3 4 5 4 4

[ — It

4ak T

1o 3 RERH DOHE Specific gravity at the tests.
@ ; AW 7HPE Slope of scarf a=t/a.



AT I ORUEFEEEYE (B -2

YU EBOWE B L0 R 2 AR +—c PRV
bo EOWEITE, BN OFHIL Fig. 5104\, —— e
UFRBRI T3, FHRRIAL, (=17 Omm, 5=33.3 R T

mm, [=350mm, a=100mm, c=150mm, Fi-, 2

AV bRBAE, t=15.5mm, b=30.5mm, |=350mm,
a=100mm, c=150mm Tl %, TIIE D RERH T, 7
HekoC, EMBIOC a1 v P RBE L hic, I '
=300mm, ls=190mm,, I3=60mm, h= 3 mm, b=20mm &

Thb,

2) AA7YHIOMIRNE HRBAICDONTA S

TILHSE (2 7 1) &M% Uicis Y,

Table

h
T4.E

7, —

I i |

I

£

Fig. 5 (lWFk X058 Y R4
Specimen for tensile and bending tests.

2DLBHTHDT, AH TEIZTHS X dood TRIBCH -1 RT3,

4.2 ERERSLUER

WEHI A Table 3, 4 i1c, %7, i L OB EMRBIC KT D, AnT a1y ~ R O T

% Photo. 1, 2 IR L7z,

16001 v
* Jonted at scart slope g~ 3
s Jointed at scart slope f~ ér, (
14001 /
/]
1200 LI
01/32 ) ‘4
o o
gL Pl ]
%‘moo Al . .1“‘
e A o
T8 T
800 o, EA ‘ia FRER
< r o a
A ‘E.AE d ,U
00+ %
600 5l 1a ZL? M T4 >1.\.
a
P ) AAA
400F )
] 1 1
200 05 06 o7 08
rw (Yemd)

Fig. 6 ltg(ﬂt) L aA vV iRREX
(os2) DBIRGEHEES T P %)
Relation between specific gravity (7,) and
bending strength of jointed specimen (gs2).
(Part of oblique lines shows the range of

bending strength of control specimen.)

1800~
* Jointed at scarf slope §~ 54
4 Jointed at scarf slope i~é
1600}
Il
1400k i!i
1‘ n
K]
%2 1200 1l H
K Jf.". .‘1
\C_T ! Q’li .c Pl.
1000F e iele T
qolr‘] . ®
MRS
800f Pl ‘jiiA pe
"n‘ Mlé'i n/.A[‘
ARERS glﬁ 5/
600 W ﬁmﬁ" ’
A L AA A
400F o &
A
2005 05 o{e o7 8
Nw (Ym)

Fig. 7 REGD LY a1 v FFEEDRX
(02) DBIFR(FHIBMEEM B IBR DA R)
Relation between specific gravity (y,) and
tensile strength of jointed specimen (g).
8% (Part of oblique lines shows the range of
tensile strength of control specimen.)
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Table 2. A5 75 (@) DIILKEEE
Accuracy of scarf slope (@) of test specimens machined.
\\‘\*‘“"~w»~“‘s“_jf§\‘] 1/4 ‘ 1/6 1/8 ’ 1/10 1/12
oYy fE Mwn‘ 3.91 | 5.79 7.68 ’ 10.00 [ 11.97
= B Range ' 3.88~4.00 ] 5.76~5.85 { 7.59~7.76 ’ 9.88~10.09 | 11.82~12.11
Table 3. 7 v— v AH 7|IFRRA U
Result of bending tests on plain scarf joints.
gczﬁ?sff)gé B M B . E; E; EzolEl ab abe ifb | Io;‘b
@ Range of 1. |10°(kglem®) 10" (kglem?)| (%) | (kglem?) | (kglem?) | (%) | (%)
A | 0:50-0.60] 48-116 49-197 | 84-103| 622-978 | 511-777 73-87 ©
_(0.57) ( 82) (76 Coam| 73D ( 590) 80
. B 0.63-0.68 75-119 74-117 93-107| 826-1139 | 450-781 48-92 "
— (0.65) | ( 98) C9m (99| (955) ( 630) ( 60)
4 ¢ |0.72-0.78 136-252 | 115-195 81- 91| 954-1277 | 503-986 39-82 o
0.74) ar2) (161) (85)] (1149) | ( 776) (69
[Mean| 0.65 117 112 94 947 665 70 —
A |0:50-0.60] 61-109 65-117 | 100-113| 636-845 | 519-683 65-107, 6
(0.57) (78 84 aop 759 ( 603) 79
| B | 0.61-0.67/ 77-123 71-114 83-105| 691-1049 | 589-912 64-93 o
3 (0.64) (102) ( 98) (95 (918) ( 752) (83
¢ |.0.72-0.81 158-180 | 130-146 | 81- 92 889-1388 | 715-1018 | 56-107 o
0.78) (66) | (148 | (85 (1196) | (890) | (1| *
Mean| 0.66 115 109 96 958 738 80 =
A | 0:50-0.60 86-110 62-106 74-116] 524-914 | 560-904 70-122 %
(0.57) ( 80) 8 ( 98)| ( 687 ( 665) 9D
. B | 0:61-0.68 78-153 | 83-147 96-121| 739-1021 | 665-1125 | 79-110) 0
5 (0.65) 110) 107) (100)| ( 893) ( 824) (1)
¢ |0.72-0.80 140-201 | 122-232 81-116 934-1178 | 814-1207 |_72-116 %
(0.75) (162) (150) (91| (1044 973 C94)
Mean| 0.66 117 113 9 874 821 94 —
A | 0:55-0.60 55-90 52-88 97-115 598-770 | 614-748 94-118 100
(0.58) (10 @) (101D} ( 688) ( 686) 101)
. B |0.63-0.68 86-129 72-134 84-103| 689-1118 | 671-1027 | 84-105 ¢
0 (0.65) (104) 101 C 97 (929) (874 94
¢ |0.71-0.797185-222 | 127-191 86-98 | 808-1210 | 920-1170 | 86-120] ¢
0.75 ar asn (9D| {023 (1023) (99 |
Mean| 0.66 117 111 96 880 861 98 —
A |-0:55-0.601 76-100 79-99 98-103| 721-866 | 689-961 95.129 100
(0.58) ( 86) ( 86) (100)| (764 ( 808) (106)
| g | 0.61-0.68 80-135 88-130 86-112| 774-1036 | 785-1114 | 94-115 .
v (0.64) (106) (105) (99) ( 880) ( 828) aoe) | 7
¢ | 0:72-0.76/ 114-213 | 104-169 79-92 | 911-1362 (1002-1431 | 82-111 10
(0.75) aen 134 (82)| (1204 (1154) (96
|Mean| 0.66 120 108 94 949 930 103 —

D BMAoOE:Y a1V

TEDOR{RE Fig.6, TR L, MRIZENTY a A v HRE & FHE

EXi+5r, A7 78I X AREOEK T, A 7 Mg 1/4, 1/6 25KEH % Lo, Lind KED
KECTPICE L Z 2 h%%0 5%, = DBfE, Table 3, 4 DRI O TOBEREEDL L EHY

Shs,

2) AN 7EM LM OLEREY B U COPEARR L OMFRY Fig. 8, 9 IR, HHROPLME
B, WP TR A S 7 B 1/10 TIRIE 100 ZiiEd 503 G D TiEA » 7 4 1/12 TIRE 80 % Th 5,
8 Yad v MDY/ REE, FICL, JEE0.50~0.70 DEIICHL T, 12EA LR



I XF T OREEEEEDR (B3 — 79—

Table 4. 7 U — v AH 7}k RErkEY

Result of tensile tests on plain scarf joints.

Si;gggé ik = B, E: | EE, g gz E, F,
« Range of 7y [10°(kg/em®)|10°(kglem®) (%) | (kglem®) | (kglem® | (%) | (%)
A |0.57-0.60] 75-86 62-87 84-101] 452-972 | 391-595 | 47-67 |
(0.59) 79 (72) (91| (83D (509> | (6%
. B 0.64-0.69] 83-130 84-130 98-102 964-1400 | 366-738 26-76 10
7 (0.66) | (102) (100) | (98] (1195) (528) ( 45)
¢ |0.71-0.75/150-189 | 111-163 | 74-1021420-1949 | 310-840 | 17-58
0.7 (7o) (146) (_86)| (1573) (627) (42
Mean| 0.66 117 106 92 1200 554 51 | —
A |0:54-0.60 70-106 | 69-105 | 98-103 708-1061 | 633-708 | 47-93 |
(0.58) (88 (89 (100)|_ (836 | (665 | (7D
. p | 0.610.69 72-146 | 66-147 82106 757-1580 | 538-780 | 44-79 |
3 (0.65) (108) 97 Cod)| C115) (666) ( 60)
¢ |0.71-0.80 145-179 [125-166 | 78-87 | 892-1566 | 457-988 | 51-63 0
0.75 ary | 4 (83) (1296) | (780) | (58
Mean| 0.66 121 | 109 92 1127 697 63 —
A |0:54-0.60 67-98 65-110 | 92-111) 548-1188 | 527-931 [ 67-96 [
(0.58) ( 68) 70 Qo] (909 (703) ( 82)
. B | 0:62:0.71] 79-128 | 83-130 | 87-116| 870-1290 | 560-1002 | 53-93 |
5 (0.65) (102) 105 104)|__C1107) (833) (76)
¢ |0.70-0.78 137-193 | 114-186 | 74-98 | 820-2364 | 590-895 | 25-90 |
(0.74) ar3) (152) (87| (1678) (764) (53)
Mean| 0.66 114 109 97 1232 767 70 —
A |0.50-0.60] 67-90 | 64-94 91-107] 775-1280 | 706-989 | 55-87 | |
(0.57) (84 ( 84) (100)|_ (1081) (749 | (69 L
. p | 0.62-0.68 80-145 | 78-142 | 86-114 586-1681 | 571-1199 | 44-104
5 (0.65) | (0D aon (100)|  (1185) (888) @)
c | ©.72-0.80 120-178 | 112-159 | 85-95 | 745-1540 | 796-1050 | 63-73 | -
(0.75) (155) (128) (84) (1199) (876) ( 69)
Mean| 0.66 113 104 95 1138 838 70 —
A |-0:50-0.60 49-86 55-85 93-110] 726-1335 | 490-931 [ 68-71[
(0.56) @D [@6)) (102)|_( 985) (676) C70)
. p | 0:63-0.70 95-124 | 74-139 | 72-108| 665-1452 | 730-1256 | 67-123
) (0.65) (106) (106) aot)| (980> (987) (89
c 0.72-0.80] 102-141 118-167 92-115[ 820-1331 | 740-1016 71-105 20
0.75) (136) asn (100)| (1063 (888) ( 88)
Mean| 0.65 105 106 101 1010 850 82 —

B, BAWIE, T ELOETRED LN BITTEF oA, BE 0.71~0.80 OFFH A » 7 HFNR DD
DN TUEE D BB (Table 4),

0 AATER A% X016 DRI Z 2R kT, leF, 138D W M5
L Fig. 6, TOL I, FDIREA LR, WHEREHOENATIEEL LTRESR TS 200
kglem® 2 B2 TH B,

5. BRRA N7 a4 MEBEEYE

FU— v A H 7 CIRESEE R TG, MRSk E L, T, PEHEEMRICRVTA N 7HIC
B DM U, SRS HI bETEDEIGA # 7, fok 2 EA H 7 ECHESIUTEIR ORI T
% U= Serrated scarf, H{FFICEF L7z Hooked scarf 7g 23RN D, KERTIE, 74 A7H
ANTH 9 A—REP ALY FA v — =%, HOESORD 3THOMN & 2 » 7 (Square
toothed scarf) FMT L, D2 a4 v MVREXNETHZ LICED, Tv—vAH7DOYaAY MEE
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Type A

Type C Type C

Photo. 1 FL—vAHT S ad v ki Photo. 2 FVU—YAHT S aA v B[R

R BT 5 R W7 h BRI KT 5 REN I VHRHE

Typical failures of jointed specimens in Typical failures of jointed specimens in
bending test. tensile test.

L7,

5.1 B £ f

1) S BE AL LIk~ AR TR Fig. LIc X 0, AH 74 1/4 TREOEIORRS 34
O EA N7 (Fig.10) HLV, HBOLDORERD S L—vAn 72 FRER 4M, £S5
~18 KA L1z (Table 5),

A R Fig. 5 Ik T, iFTRRA T, BHRB)FE, t=10.5mm, b=36.0mm, a=150mm,
c=150mm, Ftz, T34 v PRI, =15.0mm, 5=36.0mm, a=150mm, c=200mm T 5, L[E




IAT T OHEEEETER YR (B - — 8l —

T bd 120
3 % Y
| S

004

100 : - 5 3 100) é
‘%_*i’ B T& D JI ‘ 3
<
L]
K, 80 - 3 8 80 % g
K T
2o i/ § — - z A i
€ ‘ = 4 .

60 <+ [ 6! & X —
I - _ — S : § > ‘ B
o ‘ ] p ]

40 @ Mean 40 : !

- o A fu=05~0.0 7 o—a— ] ® Moan

20 “ : 2:(:(;‘7‘:8; i 20 o Atu=05- 00
| ; S T o Bru=06~05

. B j | ' s C ru=07~08

” 2 ) 1 | |
Ja. % " 12 Yo H2 © P Y% « '8 Ao Mo
Fig. 8 A 7@ & iiif2 a1 v 1 Fig. 9 AN 7{H{H @) LEEED P a g v
BRH(K) DEIFR o hE (K OB

Relation between scarf slope (a) and Relation between scarf slope (a) and

efficiency of plain scarf joints in bending efficiency of plain scarf joints in tension

(Ky). (Ko).

DB T, FBICRT, BMREA L, 1=390mm, 1:=190mm, l;=60mm, h=3.5mm, b=18.0
mm, Etz, a4V FRBAE, L=390mm, L=190mm, l;=60mm, h=4.0mm, b=20mm Thb, $
BRI L O, ME v — v A7 2 a1 v N OBALRETHS.

2 BENEAn7OMTEE R OBHFTEEROTEL 71 7 — S HCIEL, TofEY,
Table 6 WAL, RO X i, WFhORBRHICECTHIEFHCEHbTICESTH Y, EEH
FCE b T I BRHIAE Uz,

5.2. ERRERKSIUVEE

PIERER % Table 7 1ITFE Lz, FROL 51, a4 v FBRE X BEOLE S ORICIR S 7a i
FRDoNT, AAD7HERIO T v— v A H 7 ERERCEEEZR Lic, ik, REL S aA v MRED
B, Fig. 11, 12RADBND LI, ¥ aA v MREXEMBEC & v ines, is—EExnR
L, EEADRILET 5, KRR,
Table 7 O X 5 ICHLEMIZLETL,
BEEHOSHLHRL TS, YV
R, BT N10 FEREOKE S
ATz,

Fio ke, KRBT, & A
A7, AAAZHPO T v—v AH 7
LRERVCHERE R L, AR
35 RIRFOMIREIME AT D &5 %

A

- a1 °

737575755 75757157575,
F

2 T 2:3.2

BB, e, KB OMELEEDD L :
[RRY

L, Photo. 3, 4 DX 3ic, A, EEH e

BRI b O, C, HEREHEICBIRE Fig. 10 BEf& A» 7 DK
&, A 7 SRS HUET Licd Details of the square toothed scarf used in the test.
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Table 5. Fifl & 2 5 7 O R B 4 4
Tests on squar toothed scarf joints.

B K © # Number of test specimens

Test No. £ TR RO | 5 R R R M &
For bending test For tensile test Total

I* 0 19 15 34

I 0.19 18 18 36

1L 0.26 18 18 36

v 0.38 18 18 36

t; FEDOEEXDFHHE Average depth of the groove machined on the scarf face of the
specimens (See Table 6).
*  FU—VAHT T aA b Plain scarf joint.
AR ($ X+35) OKE (r.) Specific gravity of test specimens.
74=0.56~0.78 (0.65)

Table 6. Fiff& A » 7 RBH OmTHREE

Accuracy of dimensions of square toothed scarf specimens machined.

Test No. by b2 b3 t ts t3 1y
7.5~7.6 | 7.5~7.7 | 7.6~7.7 | 1.8~2.2| 1.6~2.1|1.7~2.2| 1.5~2.0
A (7.5) (7.6) (7.6) (2.0 a.9 2.0) a.n
1T 7.5~7.7|7.6~7.8|7.5~7.6|1.8~1.9|1.7~2.0(1.6~1.8]1.8~2.0
" (7.6) a.n (7.6) a.9 a.9 1.8 a.9
A—B —0.1 —0.1 0 0.1 0 0.2 0.2
7.5~7.8 | 7.5~7.6|7.6~7.8|2.5~2.8|2.3~2.7 | 2.4~2.8 | 2.2~2.5
A (7.6) (7.6) aT.n @.n @.n (2.6 2.4)
il 7.6~7.7|7.7~7.8|7.6~7.7|2.2~2.8|2.56~2.9 | 2.3~2.7 | 2.5~2.8
. 7.6 aT.n 7.6 (2.5) @.7 (2.5 (2.6)
A—B 0 —0.1 0.1 0.2 0 0.1 —0.2
7.6~7.7|7.4~7.7|7.5~7.8 | 3.6~4.4| 3.5~4.2| 3.6~4.0| 3.5~3.9
A (7.6) (7.6) 7.6) (3.9 (3.8) 3.9 3.1
v 7.5~7.9 | 7.6~7.8 | 7.5~7.7 | 3.3~4.4 | 3.5~4.2 | 3.5~4.2 | 3.8~4.5
? (7.6) aT.n (7.6) (3.8) (4.0) (3.8) (4.0)
A—B 0 —0.1 0 0.1 —0.2 0.1 —0.3
B e
t ta
(A (B)

HEfFE A 5 7HME Cross section of square toothed scarf.



Table 7. [l & AH 72 a4 v+ OhFE LOGIE » R
Result of bending and tensile test on square toothed scarf joints.

t = M ) Ey Eps Ey/Ey, ot i ob2 Ky Fy g o2 K, F,
(mm) Range of 7, 10%(kglem®) | 10% (kglem®) | (%) (kglem®) | (kglem®) (%) (%) | (kglem® | (kglem®) (%) (%)
A | 0:50~0.60 18~116 49~197 | 84~103 | 622~978 | 511~777 | _73~87 o | 452972 | 391~595 | 47~87 o
(0.57) ( 82) (76 97 (737 (590) (80) ( 831) (509) (65)
5 0.63~0.68 75~119 74~117 | 93~107 | 826~1139 450~781 | 48~92 o | 96%~1400"366~738 | _26~76 o
0 T .65 | (98 | (9 (99 (955 | 630 | (60) (1195 | _(528) | #5)
c 0.72~0.78 | 136~232 | _115~195 | 81~91  954~1277 503~986 | 39~82 o 1420~1849 390~840 | 17~58 5
—(0.74) ary_ | den (85 (114D 776) | (69 (573) | (621) | (42
0.65 17 | 112 | 91 | 947 | 665 70 1200 554 | 51
A 0.56~0.60 71~103 71~88__|_77~100 | 422~746 | 506~505 | 72~90 o | 635838 | 455~691 | 75~93 s
(0.58) (85 1 (93 | (622 | (80 | (8) (758) | (61 | (18)
5 0.61~0.69 70~162 66~159 | 89~110  642~995 | 482~720 | 67~87 || |700~1639 530~693 | 26~84 5
2 (0.65) ( 89) 99 ( 98) (763) (619) (75) (1152) (611) (54)
c 0.71~0.76 | 56~137 | 181~162 | 95~122 | 859~1066| 544~654 | 64~71 o |1036~2269| 464~762 | 28~64 .
073 41 Ce8) | (M2 | 93 | (582 | (63 (1593) | (629) | (43)
0.64 | 99 103 96 743 556 74 1119 604 59
A 0.56~0.60 58~99 56~86 81~120 | 531~703 | 437~578 | 73~93 sy | B98~1391) 430~654 | 47~91 "
T s | (78 [ (713 | (95 | (629 | (524) | (83) [ aoon | (505 | (58)
5 0.62~0.68 85~178 87~182 | 81~105 | 700~1016] 601~753 | 70~86 Js | 7741390 ®1~6aa B o1 T
3 (0.65) Q27 (123) (95 (867) (654) (76) (1216) | (512 (48)
c 0.71~0.75 94~151 88~163 | 84~102 | 742~965 | 504~694 | 59~77 L, |1255~1845 363~516 | 72~38 5
(0.73) (136) 27 C93) (868) (594) (69) (1552) (472) (32)
0.65 104 63 94 778 591 76 1258 518 14
"~ 0.50~0.60 72~91 66~93 77~102 | 598~722 | 461~540 | 74~82 848~ 1350 465~735 | 31~87
A (0.57) D) (o Con ey | Gin |8 | [T | Gen | (58) ©
5 0.62~0.68 64~127 73~119 _|_BO~115 | 624~868 | 462~653 | 69~84 | = | 629~1386 602~619 | 47~65 2
4 (0.65) (102) (95 (95 | (7149 576) | (7). (1088) (585) (54
0.71~0.76 | 119~180 | 114~171 | 77~100 | 849~1058) 506~609 | 56~72 1153~ 1904| 437~536 | 28~38
C (0.73) (63 | (146) | (90 | (930 | (61D _|_ (65 20 "G50 | ey | @ | °
0.64 113 103 92 770 564 74 1191 512 49
t, v« ; Table 6 &1 See Table 6.

SEMHELERIMWO ¢ £ 3

F-H
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1200 1.«00( _ _
1000 1.400F
b1 800 12008 =
Jbz | -
%’ 600 g: 1.000]
~ 2
g
400 ﬁ? 800;
sooL
200 i

400}

A [Fati=H O3] 1AL B C
t T 0 ! Hdmmi_ iomm,

Type  Plain saarf j. Square foothed scarf ;.
Fig. 11 TR BT 2 EMRE (o)
LY vV FRX (o) ODHIR

200

. . TAIBICT  TABICT  ABICT  (AIBIC|
Comparison of bending strength between ([u T 5 ('. Smm ! t2mmi 3mind
jointed and control specimens. Type Plain scarf j, Square foothed scarf .
A ; 7.=0.50~0.60 B ; 7,=0.61~0.70 Fig. 12 B[ bR 1 5 E M =
C ;5 r.=0.71~0.80 ()& Cad v bR X(owD ik

¢ ; Table 6 Bf See Table 6. Comparison of tensile strength btween

D, BXU B, A & C OhEIMED % 1 T4 jointed and control specimens.
3 e c f A ; 6,=0.50~0.60 B ; y.=0.61~0.70
il BEAF iz 7
5%, BHED 5 b CIX, BTN X 2BEMAH C 5 7u=0.71~0.80
AOBNEFCERAT 2 2 E 2 bh 5, oK t ; Table 6 £ See Table6.
BT, WA AH7 2 aq v FRDWT, FIEDEREEDRST~T4 2 BT 56b55Y 23,

KRBT IREE DD Tladofe s L &, EROGHERDRD, BHFHENELREIDR,
6. 74H—Cad s MEBEEHER

74 vH—=2aA vt (Finger joint) (X, #EHEKA D70, Lo bESIRINTICE L T B, Bk
DRRED AN %, SEOVEICE T, ERMOTHERBC/ASHL 5E 2 bR 5,

TAYH =T ad v T, WOEHRLEIFHRCHR D 3 5185 D, WThOHBRI DT
%, R. F. Luxrorp, R. H. Krone® (1946) DF5ERIL UL LTLHEDOHE D0 A XT3,

7y YH-Ta AV MVRER, 04V MBR, REXE, EESOEE kIOERECYESH
Bo Pad v NERERE, MOA D7 HR @, WSEHOMR, I OMOWER ID3ETHD, An7
it e 2R L F1T, FTHOMERE (Fig. 10, 11D HURT X 5 KEEADHRIL, ShHTE Y, %1,
—F e BN IB L, =V FF 1y vy — (end pressure, KHDOBFHHDES) »3BhELC (¥
¥, ANTEHOEMNNBRELT, L ad v MVBEXMETT%, Lieht>T, & OF#EOHIICES A
A7 EMPEET B L E L BB, D. B. Ricnarns? 3L I DA » 7HOBEEYBEERLT, 71
YH—=F - AH7 a4} (Fingered scarf joints) DWW TCHFEL T3, Fiz, B. Mapsen® i1,
=TV N vy v —, BHEKR, MR ECOWLTHIEL, =Y F7 vy vy —iX, 40 kglom® 1BRE
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Type A

Type B

Type C Type C
Photo. 3 FEMIE AHN T 2 aA v FF Photo. 4 FEff&AH» 72 a4 v 1BIE
AT k17 2 RENISHSEIRE h R R 1T B RN IR R
Typical failures of jointed specimens in Typical failures of jointed specimens in
bending test. tensile test.

EFTXY a A v MEREICE LV HBNITRIE X7V, EREMA L LT 30 kgjem® FIEEM THDHZ &
EWHMAC LT B, EERAICOVLT, Vyay s —aAb, pe4v® KIVRELOEAH, b5
Wi, FRE, BEiEC = — AESERIP IOV TOSHOERE RIS B2, T Gap filling OWE%
BHELTWAEDNMFE LV, UTFOFERTIE,  XF7%2MEME L, ORI HRCHED Lic7 1 v
H=Lad Y PEDOWT, ¥ ad v IR, TOBRERE, XUty 77 vy vy —(Top pressure,
HCR LEATROES) 72 a4 v FRECRKIEFTEEICOWT, =, Z0ERZTRON, ik, I
W e LC= Y = Y Ik o\W TR R L,
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6.1. 2 8 & #

BSR4 OARIR b THYT Fig. 1 X 0 fifel, 887 4 v — ORI Fig. 130 HX I D224
T Thb, R O~FHEL Fig. 5 ks W T, INFRBA T, EMRIOY a1 v P BRI L3, =13.0
~20.0mm, b=20.0~36.0mm, =450 %5 OF 500mm, a=150mm, c=150 ks X O 200mm, ¥7z, 5lED
REAFL, EMB IO a4 v PRI L4, 1=390mm, 1;=190mm, 1;=60mm, b=13.0~20.0mm, h
CERWTHEMRBIIL, 3.0 kL 0°3.5mm, v aA v FRBRIE, 6.0KL0°9.0mm TH 2,

HELIOIWA A 7D7 4 v#H—1X, 2HD7 54 A0y 2 —FTEMCE Y 070 B8 D PR D &

(74 vH—LaAvzr=) RIWIMLLI, 71 v#—OFEEL, ERBACIIRERERY -1y -
L 6000¢ % N L, MHEFOMEN 2L b E T=v F 7V y ¥ v — &M%, 30~60scc THIHL
fe, T Uy ¥y — % 20~40kglem?, BHLIRENIER (20~30°C), F72, v FAVy vy —RETEE
BAGILO, 5, 10 kglem® D 3 BHICINE LY, bOERTIXMEL Thisv, HAAECET2ERT
i3, W aA v FDOAEER, —0.1, 0, 0.1, 0.2mm RPN ZRIELIS, BORRTEIVWThoLE
LA DORBI 2 AT, 7ok, BERLMNE Table 8 IR 2 kD ThDH, ZOHA, AT I7DRE
DFF Vi, 0.56~0.69 OFIFEE A7,

6. 2. ERERSLVUEE

D CaaVMHRAREOHE 21V IO

AAZEL Table 9 @ X 51, —0.1mm (GER),

Fig. 13 74 v#—2 a4 v b OHRK
Types of finger joint tested. 0BA), 0.1k X°0.2mm (JEG) @ 4 ERC

Table 8. 7 4 v#— aA v+ ORBREM:

Tests on finger joints.

74 VH—DR s P SUEAH- 0% Number of test specimens
Type of Test No. (mm) | (kglem® |l F 3 BR Bending test [ 5] 8k 3 BR Tensile test
finger MIZUNARA/EZOMATSU|/MIZUNARA [EZOMATSU
T —0.1 0
I 0 0
80 80 80 80
v 0.1 0
H v 0.2 0
I 0
Tir 0 5 30 30 30 30
v 0 10 |
17 | —o.1 0 ’
1’ 0 0 |
80 80 80 80
v’ 0.1 0
J VI 0.2 0
il 0 0
m’ 0 5 30 30 30 30
v’ o 10

0; #9% 2% See Table 9.
P; b+yFS vy vy — Top pressure applied on the specimen during curing of glue.
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Bl LYD, 2 aA v MRESRNE L Table 10, 11 05 a B, o Ncix, H JlaM 7Rk
CIAFT, =/ =Y O $iT, a4 v FEEE, BRESAET R ISIE —EEY LT
B, Ik, =V =Y TR0.2mm DEADEHE, IRTFBACHHIPEEIIAT L Lics, X5 Tk
Zxhichol,
2) FrTFTVo vy D by FFLy vy —% 0, 5, 10kgem® O 3EERICE(LELYD, 3
Table 9. ¢8R 7 4 v/ — O~ EHE

Dimensions of fingers tested.

(mm)
T — - I —— - ——
%’ﬁgerof ‘ Test No.' t ’ 1 4 a; ) t_lz ’ as ’ as \ by ‘ b2 ' b3 ‘ by ‘ 0
— 1 [20.10/30.09] 3.45 | 7.80 | 3.00 | 5.85 | 3.36 | 7.98 | 2.82 | 5.94 | —0.09
H IL NIV 120.10|29.00 | 3.45 7.89___3.7007 5.85|3.4517.80|3.00|5.8| 0
V__ |20.10127.91|3.45 | 7.80 | 3.00 | 5.85 | 3.54 | 7.62 | 3.18 | 5.76 | 0.09
VI 20.10126.81| 3.45|7.80 1 3.00 15.85 | 3.63 |7.44 | 3.36| 5.67 0.18
I~ 13.20,30.09| O |7.76]3.00|2.451 0 |7.94|2.82|2.45| —0.09
; N7V [13.20|29.00| 0 | 7.76 [ 3.00 | 2.35 | 0 |7.76|3.00|2.35| 0 _
vV’ 13.20127.91 (0] 7.76 | 3.00 | 2.26 6] 7.58 | 3.18 |1 2.26 | 0.09
iy 13.20(26.81 O |7.76 | 3.00, 2.18 0] 7.40 36 | 2.18 0.18
i
LI —
t 32 {5
3 €2
L Aa ———
— ¢ —
* 5= }(az—bs)
Table 10. M7 4 VH—C a4V OHRERBIIFTEE Hx217)
Effect of 4 on strength of finger joints (Type H).
B | 5 | EufE, ab2 an Ky g m K
Spe-
cies (onm)| (%) | (kglem®) | (kglem®) | (%) | (kglem®) | (kglem® | (%)
0.1 61'\/104' 299~480 | 756~1080; 32~54 | 393~516 1051'\«1475] 31~38
7 (84) (402) (857) (43) (456) (1300) (36)
é o 81~99 294*\43}& 728~1116| 38~49 | 372~602 |1023~1384 31~42
<Z: (CID) (361) (838) (43) (449) (174) (33)
=]
N 0.1 80~127| 355~442 | 721~996 | 36~56 | 301~485 |1029~1544| 24~42
= (94 (386) (839) 4n (415) (1243) [€D))
0.2 77~94 | 329~485 | 713~1091{ 41~52 | 363~479 1011~1354£3~39
“(88) (443) (875) (45) (446) 1179 @30
0.1 71~100| 324~416 | 662~899 | 44~57 | 258~352 | 930~1573| 17~37
1 (86) (872) (755) (50) (319 (1245 (26)
5 L
B |, | 77~100 277~386 | 658~~873 | 38~49 | 228~352 | 771~1370 19~38
< (89) (318) (752) (42) | (289) (173 @4
=
Q | o.1|72~92 | 269~431 | 618~823 | 35~53 | 269~431 | 956~1530 19~30
= (80 (347) (723) (48) (347) 1273) (24)
o 73~100| 301~375 | 651~850 | 40~48 ‘ 261~368 &14~1471 20~37
: | (88) (331) (659) (45) | (315) 174 @n

63 H9%BIR See Table 9.
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Table 11. 8237 ¢ Y H— 2 a4 vV | ORFIC

BLIETH

(J #4147

Effect of ¢ on strength of finger joint

(Type 1.
o g
00| hglemt) | hglem | K+ %)

339~900 I 1051~1495 32~73

-0l 647y | (13000 (50)
410~643 | 1023~1380 | 36~58

0 (520) a1 45
321~748 1029~1333 28~51

0.1 (490 (1243) (39)
__484~674 1011~1354 43~54

0.2 (554) (179 an

304 Material : MIZUNARA
5 : 5 9%EBIME See Table 9.

4 v FERERHIE L Table 12, 13 OfEEA (1§
too FEREDLICry 7T Ly vy —0~10
kglem® OFEETIE, H, J WA 7edoaA
vNERIEL, b o TV o v — BRI IE
F—EffE R LI,

3) vad v NBROEBE Hzx/ 7OWE
J¥fER B &, Photo. 5, 6, 7, 8 DX 3T,
BB LEEET 2 b D A, BERIBIRE (i
HINHLD C, BLIUEEDFMH B 0D
NeD, AlLA S 7EOEEREORE, C &
BEFNEEAORNIEFERT L E L b

Table 12. o 77 vy vy — (P) MY aA v MEREICK LT+ HE
Effect of top pressure (P) on strength of finger joint (Type H).
WHE | p E,|E, a2 b1 Ky a2 an K
Spe- | kg/
cies | em® (%) | (kglem®) | (kglem®) | (%) | (kglem®) | (kglem®) | (%)
0 81~99 | 294~390 | 728~1116| 38~49 | 372~602 |1051~1384| 31~42
< Con | 6D 830 | (4® CONEGIORECO R
g 5 79~130| 288~481 | 706~992 | 42~60 | 346~478 {1059~ 1437| 33~41
E] (100) n (796) (52) (433) (1205 (35
=4 10 85~98 | 369~431 | 816~918 | 41~48 | 377~480 |1120~1426| 33~39
9 (393) @8rm (45) (431) 1213) [€iD)
o ! 77~100| 277~386 | 658~873 | 38~49 | 228~352 | 771~1370; 19~38
8 \ (89) (318) (752) (42) (289) (173 24
: 5 | 79~105| 343~439 | 629~884 | 43~56 | 251~345 | 953~1630] 16~35
% (88) (385) (755) (1)) (306) (1198) (26)
g—ll 10 71~98 | 330~451 | 618~880 | 45~54 | 223~372 |1028~1370 19~30v/
(86) (387) (761) (51 (321) (1249 (25)

Table 13. bo 77 vy vy — (P) N adg
v MREIC RS JIETHE 21 )

Effect of top pressure (P) on strength
of finger joint (Type I).

P el | hglomt) | Grglemty | K D)
410~643 1023~1380 36~58
’ (520) a173) (45)
349~755 1059~1437 26~63
; (556) (1205) (36)
1 373~863 1130~1426 33~72
° (621) 1213 (51D

Material ; MIZUNARA

5, WTHOBELHORBICH bbhiokA
WA E DR & ie> T\ b, L7ch>TH
24 FOWEBORKAMEL S Y B2 ] 24
7T, I, SIRD MEREE 2 4 Table 14 @
o, FLSvaa v ALY, ¥
72, A,B,C BLEETY fE © S (X, Table 15 ©
L5, =v=YDOHxA 7T, ADBERE
AL AEL00 FEHEDTHBDIRIHL, 4
F 7T LR TS, ZOZkiL, =V
YRR N 7 EDOETEERENR B L ThH B 1
W, Pad v HEREOERE &L, F1s, 1A
F IR a A v P EAOIGEFSIREER
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Type C
Photo. 5 7 4 v #— < aA v FHIFRER *
k1 5 REMN SRR E ; e :
Typical failures of jointed specimens Type C

Photo. 6 7 4 v# =< a4 v F HFRBIC K
T RERMIBIRERE (=~ Y)
Typical failures of jointed specimens
in bending test.

in bending test.

Type C Type C

Photo.7 7 4 ¥ #—<aA v FiEEDR Photo. 8 7 4 ¥ /'—YaA v F§|?§Qﬁ5ﬁl'l
BT st % RRERIM IR WHEILE BB REBMCBEERIE (=~ 7)
Typical failures of jointed specimens Typical failurs of jointed specimens

in tensile test. in tensile test.



RERBL I e

IO TWBZ EHTBL TS,
LRI AL, 74 v =2 a A v ML, AD7EOPFERE, O ad v M EAOIGIEREERDE
BEELILOTWAEDTHDM, WENDIE, AH7EOEERECEAL, Cad v FVEELIEYE

55153 42

4

Table 14, H, J 73 v#—2 a4 v MBI 58E LR
Comparison between Type H- and Type J-finger joint in bending and tensile strength.
W R v
— D #®| E./E, a2 b1 Ky a2 g K.
Spe- [Type of]
cies finger | (%) |(kglem®i (kglem®) | (%) |(kglem®| (kglem® | (%)
joint
Ei 73~122{411~837| 726~1116, 57~96 |410~643[1023~1380! 36~58
<Zﬂ J (104> | (623) (830) (84) (520) | (1173) (45)
,@ I 81~99 1294~390| 728~1116] 38~49 [372~602{1025~1384| 31~42
= 9| @61 (838) (43) (449) | (1173) (83)
3 ; 50~101[357~710 573~853 | 65~107[302~460| 843~1208] 24~48
: (85| (577 (664) 1 (87) (407) | (1064) (39)
2 g |17~-100277~336 658~873 | 38~49 1228~352 771~1370/ 19~38
2 (8 | @& | (752 | (4 | (289 | (1173) | (20
Table 15. 7 4 v#—2 a4 v | RN O FRWEMIE O JE
Frequency of each type of failure in finger jointed specimens. (%
! gl Bk R B v R’ B
faf piil T4 I — DR ‘ Tensile test Bending test
Species Type of finger F A I B ' c } A l B ’ C
H “ 43 ¢ | 2 ‘ 47 7 | s
MIZUNARA
J I 0] 37 | 63 ! 11 67 f 22
H o8 2 o | o 2z | 2
EZOMATSU | | |
J 50 25 25 0 67 | 33
[
A, B, C ; Marks of failure type. (See Photo. 5~8)
WHEEEOTL S (BE 5~ 82K
Table 16. K.. & Ky O It &
Comparison between K., and K. 3)
i) yii H type finger joint J type finger joint
|
Speciis K. Ku K. Kn,
MIZUNARA 33 ~ 27 28 36 ~ 50 42
EZOMATSU 24 ~ 27 28 39 42

K.: ; K DER{E Experimental value of K..
Ko 5 R 5 DEFE(H Calculated value from the next formula.
Kth=Kn)<ﬁ

Koo 5 74 v — DA% 7 fighc i) %5 BEHSES )2 Efficiency of plain scarf joint at given
scarf slope of finger in tensile strength.

8

slope to thickness of the specimen.

37 YA - OYESER IR E 23 Ratio of cross sectional thickness of finger scarf



I A7 T OREEEETERYR (B — 91—

BEAGROBRIC DOV TEEL Th B, EFOKAMEORERIL, Y af v VREFL T L, EER
PIERNE, A» 7HMBOOEIDOMEEL TIV, Wi, ZOFYMEROLRY 8, A » 7 EHOHE
BENRE K 270U, 74 v H =P aA v DFEDEHRIL, Kn=K.Xp tied, H, J iz 7
DERE (Kew) & Ku ZHHEEL, Table 16 R Lz, ZORENTRT X 5L X7 7 OERMEE, 3
BEELELVY, bHGIREWEE/RL, =V <Y OERER, Wb EGERZRT, chik, =~
YRFED L S, AN TEOPTESATHTHD, I X+ T TRAH 7 FOEEISHBRNFBRTHS
ERRY, LIEBDTIXFITE, Pad Vv P BSORNIERFEEET DL 57 a4 v PEIRBERZ
N, ==V Tk, AP 7EOBEBLREC OV TR ORI S S Z LERL T3,

. ®H & B &

IAF T, W ETHRLS bOBER KT 2 ERAERM ChH Y, LIRESERN & UTERM, 7= -

Vv A= ¥, ZOMIERAN, KM EREECRHA IR TGS,

KT, 2D I XFFEONT, BEMHARRM, 2%, ERMOFHC X % 5% R D& kil
A SRR 3 BRI, TV— v AR T, FtEANT, T4 V- A7 D IBRCOFE,
T OfEEEF R i L7,

Ey 5 vad v MM Y v R

gz oz 3 ¥ a AV FEMIIF RS XOGED GRE

) Fv—vAIZ7aA VTR, FOLaA v MRAERA D 7l e THHEENRBD,  a=1/8~
112 HR\WTE, oz 0w & bICTEBEHAIN OFAIG)) & UTHE X4l 200kgfem® X 0 & < 242l
Thb, El, E: OEFL L0 FEERC L ¥E 5, ok, Hite L TORMMER, LEORLIL bR
WEHICEAL Ly, ZO%E, A7 7 BRI 588 (<1/8) Tk, FRHMMEOEI & iol,
Cad v PIBELIMINL, AHRINEC X VFELOEMTAVD, A D 7 HRK 5HH (e>1/6)D
Sad v FVRER, BMREOEE LN, FHRILEOKLS S DE K5,

2) FU—VAIZTIEIMBHEESRKEVWDT, AH7Hfle=1 ADFENEA N TERFL, TOR
EMRER SRR Lichy, Fv— v A Hh 7 L kERL, BT OBESE bR, TIUIERADIET
#eh, BIUCMTHECERT 2 L E520N5, ik, ZOBE, RMBEIFELEME SRR,
a4V NRER, BHREORIE LB IIMNET, FHRILEOKRD S DIF LKL e,

3) Ty vH—YaA v OWREMBRCEETSBIRERE, 71 V=Y a v AN THOBERE
BEEBEONETDOHEE Th b, MR 7 1 vH— 2 aa vV M, DR E 30mm, A5 7HF#1 :10T
50T, FOY a4 v FREIXIROWERBCKOMME DS bibticH £ 1 7T, 652=360 kglem?, op=
450kgfem?, ¥ 1=, & DTEEAR AHEIRS %8 D ot J 2 1 7T, 002=620 kglem?, 615=520 kglem*T
bote, ¥1o, WHEHAER, H XA S CRERBOKOWERSVPHEOERE LI >TW53 0044,
T 24 7T, ZOX 5 RIEEERIASHT, RMEREREINLE, ok, E0%kX, HaA 7T
1310 %R OEE LR TH, T 24 T TRIFHERDIR,

3 B

1) SERMEIENE : SR T ARIE GE 28D, PRI, 109, (1958)
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2) KHEINTHIES © 7 F AR OMRERER, MR IRk, 37—8, (1962)
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Efficiency of End Joints in MIZUNARA.
Tooru Hosur and Minoru Mor1
(Résumé)

Recently, saw mills and lumber remanufacturing factories have shown considerable interest in
the end jointing of lumber because of rising costs of raw materials and their smaller average
sizes. The purpose of this paper therefore is to obtain information on strength charateristics of
some types of end joints in MIZUNARA (Quercus mongolica FisHER var. grosseserrata REHD et

WiLs) which is one of the principal hard-woods in our country.
General method of test

Test material About three hundred sawn boards of MIZUNARA were used for test mate-
rial, and they were cut into four parts as the cutting diagram shown in Fig. 1, and then from
each board joint-specimens and the corresponding control-specimens both tensile and bending test
were obtained. The moisture contents of all these specimens were 9~12%;.

These specimens had considerable variations of specific gravity, and Figs. 3, 4 show the
effect of specific gravity on the bending and tensile strength of clear wood (control-specimens).

End joint The kinds of end joints investigated include plain scarf joints with scarf slope of
1:4, 1:6, 1:8, 1:10 and 1:12. Square toothed scarf joints with scarf slope of 1:4 as detailed in
Fig. 10. H and J type finger joints as the side view indicated in Fig. 13.

The specimens for plain scarf joint were given a slope by disc type scarf planer equipped
with four knives, and the accuracy of the slope is shown in Table 2. The specimens for square
toothed scarf joint were sloped to 1:4 by the same planer in the first place, and then two or
three parallel grooves were cut in the scarf surface by a vertical spindle shaper, and Table 6
shows the accuracy of dimension of the grooves. The specimens for H and J type finger joints
were machined by an automatic end tenoner equipped with a circular saw and a vertical spindle
cutter, and the dimension of each finger is presented in Table 9.

End jointing of specimens were all done with a resorcinol glue. For both plain scarf and
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square toothed scarf jointing, top pressure of about 10 kg/em? was applied uniformly on each
joint for a period of 20 hours at temperature 45°C. For finger scarf jointing, end pressure of
20~40 kg/em* was applied only for 30~60 sec in the clamp at room temperature 20°~30°C,
and some specimens were specially applied a top pressure of 5 and 10kg/cm® over the joint during
curing.

Results obtained

This study consisted of three principal series of tests, that is, tensile and bending tests on
three kinds of end joints above mentioned, and the results obtained were as follows:

1. Plain scarf joint  Results of tests performed on this end joint are presented in Tables
3 and 4.

The bending and tensile strength of jointed specimens are plotted in Figs. 6 and 7 as related
to specific gravity of the specimens, and these figures indicate that the strength of jointed speci-
mens with lower scarf slope (1:4~1:6) scarcely increase, whereas strength of specimens with
steeper scarf slope (1:8~1:12) increase apparently with the specific gravity.

Figs.8 and 9 show the effect of scarf slope on efficiency ratio of the end joint in bending and
tensile strength as compared to corresponding control specimens. The efficiency in tensile stre-
ngth increases gradually with scarf slope reduction, but there is an optimum point above which
the effect of the slope reduction on efficiency increases in the efficiency curve of bending strength
and the average efficiency in bending strength reaches as high as 100% at scarf slope of 1:10~
1:12. '

2. Square toothed scarf joint The bending and tensile strength of this end joint are
presentend in Table 7. The efficiency ratio of the joint is 70~80 % in bending strength, and
about 50 % in tensile strength independently of the depth of grooves machined in the scarf sur-
face, and this value is nearly equal to the plain scarf joint with the same slope (1:4). The fact
that the grooves have no effect on the strength of the joint is probably due to unfitness of each
groove of corresponding two pieces to be jointed. The strength is not affected by the strength
of material used, and the upper limit is approximately 600 kg/cm® in bending, 500 kgfem® in
tension as shown in Figs. 11, 12.

3. Finger joint The results of test on the effect of contact pressure applied on each finger
of two pieces to be jointed and the effect of top pressure applied during curing on the srtength of
jointed specimens are presented in Tables 10~13, and these tables indicate that the strength in
not affected by degree of contact (the degree is determined by &, which is —0.1~0.2 mm in
Table 9), and also by top pressure so far as it is within the range of 0~10 kg/em®. Table 14
shows the comparison of efficiency ratio in bending and tensile strength between H type and J
type finger joints. H type has an efficiency of 27~33 % and J type 36~50 % in tensile strength,
and this obvious weakness of H type joint seems to be caused by the larger amount of cross-

sectional area in truncated tips and damaging stress concentration at the edge.





