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Wy, EREOHEIMICLDDDTHA I 2 ladd s Th EHEMICELE L TAHIT &RV, bh
bhi LTRZAZHVLAWADOBRECOWTZOBEOMEL O ST TR EL LD LEL Tn5b, o
COWRILE FFERINCERMOWE? O—BL LT, TOEERREEHO -2 THD 25 7HE
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B¥HTHB,
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Table 1. =% 7EEFEIC i) 5 BWESRM

Conditions for scarf joint

B & A B OH B = 7 HF E
Adhesive Cutting machine Scarf ratio Mark
1/6 U-B- 6
T — T EER 1/8 U-B- 8
Rip band saw 1/10 U-B-10
Rk # 8 R 1/12 U-B-12
Urea resin 4 A2 1/6 U-S-6
AhTHY X — 1/8 U-S-38
Disc type 1/10 U-S-10
scarf cutter 1/12 U-S-12
1/4 R-B- 4
5 — SR 1/6 R-B- 6
. 1/8 R-B- 8
Rlp band saw 1/10 R-B-10
vy ) —Afg 1/12 R-B-12
Resorcinol resin 1/4 R-S- 4
T4 R 7H 1/6 R-S-6
Dxia77ay5r— 1/8 R-S- 8
isc type —Q-
scarf cutter 1/10 R-§-10
/12 R-S-12

* 2% 7H=t/b
Scarf ratio=t/b —

-

& (IBRBAE) Z Lt 10 RORFRERTH Lo L, Zoilby, E#RBECSSEhR
FOMER, <7l CPEETRERECRS X 5 kS L,
2.2 ZA7YGE L 2% 7 HHIC i1 % EIEIR 3 L CITREEIL 2 EFD L 35D ThH 2o

2.2.1 BIYIRME ©  BISIEERR E LT 36in 7 — 7 ESEEEER (10 P, 1,200 7. p. m., ESEEIZIE 2.5 in,
EX 25 B.W.G., tE 7/8in) X UF1 222 s 7y ¥~ (3 P, T4 % Z7EK 100cm, 5507,
pem., FEHFR) Iz, Table 1 kit 5 BRESFHRAIEERMO T — 7 125 8% L b [
AR ORRIS AT ELERCHERT Lcb o, SEERFIIRAUIEN Lcob s 75y 2 —ICL bR
Ef LT Els ok d DThH B,

2.2.2 MTREE . BEERSIVCAD7Hy 2 - LB 2H 7EOWKAES Photo. 1 1z, FicfgtX7 >
PRA—Z2—RIDOTHLDLE TS VDT 7445 —7% Fig. 1 KL LI, v 7445 -71Lh
P LDIEEET F 9T, HEETIX 0.25mm, Xh 75y % —Tit 0.03mm ThHot, ¥, ZDOHEED
RR LI LDAD 7 I TGEPIA EF B Z LA TER,

2% 7 EOVEM:S L O % b 7 Fsi Ao/ #1E Table 2 I V3 IRLDT LR D THD, HET
MIBECRTAD 7 Hy 2—ED, FLEERF L 2D 7EN OIS 853 EMTHEEIET
T5,
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OAB7HY x5 -1 5E4IE Cut surface with scarf cutter
®EgRT X 5 BNy Cut surface with rip band saw
Fig. 1 gHIEDO 7w 71D -7
Profile curve of the surface
Table 2. =% 7HEDONHM:
Flatness of scarf cut surface (mm)
ZH 7 HDOFEH T P
Mark of scarf ratio 1/4 1/6 ‘ 1/8 \ 1/10 l {/}%v_
h, —0.05~0 —0.06~0.15 | —0.20~0.15 | —0.20~0.42 —0.15~0.10
B hy 0 0 0 0 0
h 6] 0 o] 0~0.10 0~0.15
S he 0 0 0 0~0.08 0~0.15
B; -7 AL A 2D 7H Scarf cut surface with rip band saw
S; AA7hy F—ICLBAH 7H Scarf cut surface with scarf cutter
h; EXFRCET AL OES Height of curvature in length of the surface
he; VEF MRV B D DR Height of curvature in with of the surface
Table 3. =% 7 oHlEER
Measured result on scarf ratio of test specimens
2 H 7 HORB | o
Mark of scarf ratio 1/4 1/6 t 1/8 1/10 112
HiE oA Range (mm) | 1/3.9~1/4.1|1/5.6~1/6.1 | 1/7.6~1/8.1 |1/9.5~1/10.61/10.9~1/11.9
B|¥Y ¥ f{H Ave. (mm) 1/4.0 1/5.8 1/7.8 1/9.9 1/11.5
= ¥R = S.D (£mm) 0.07 0.09 0.13 0.22 0.20
HiBEOEH Range (mm) | 1/3.9~1/4.0|1/6.0~1/6.2 | 1/7.9~1/8.2|1/9.8~1/10.2{1/11.5~1/12.1
S|¥E B {#H Ave. (mm) 1/4.0 1/6.1 1/8.0 1/10.0 1/11.8
B % R = S.D (+mm) 0.05 0.03 0.05 0.09 0.17

B; 7—7AEBX B2 7 I
S; 2B 7Hy X—XBAH 7HYEl Scarf cutting with scarf cutter

2.3 RHB7EE:

2 7 BERE R R B IR L B R b TON D,

2.3.1 BEERME . BERERELLLROFOEARERL TR I tot,

Scarf cutting with rip band saw
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i) 2% 7EHIC R TEETREEEOAAF SRS FRACEL e T L S Lics
Eo

i) EETREMRAVMBEFRC AL RE LRV 5 CEY ey 1 P2 AV & (Photo. 2),

i) MERRC RS THRAPREIFMC AL 2ELRVWEL 5T 5,

iv) MENE L EEECEESHTI OERETAI L,

L OB ReT B IS e (1), () olkdiidfiEBE 2y, (i) Oldicid R O5E
CHAL FeiehR by A=A, (V) ORDRIIAL 7RWEFEEFETA—~"—Fy 7THLILA Y
N — OiFEER FRE L,

2.3.2 BEFE&ME: Table 1 © URBESRFIXRESIEETEH (TK 120 HESEK. K. D 100 #
oxt LBMER & LTHfE7 v = v (20 %370 10 x AV, REFRACEL YAy s - Bifslsg
H (HEF A eh—n FIEETEKK® 7544+ —7=v ;6000 100 I LBELE (A %6002)
20 WA, BRI 1 EREE 30 g/ft°, MERC R 2R F OB 10, IWECX P2 v
vFRERALT 10 kglom?, IMEERRENT 20~23 B, EEERS T 30°C, EERCET 2RO
&7k®Rix 7.5~14.5 % TH Dt

3. RHTHEERHERR

A H TEZOFRELY LORDHR, FTERE LcEHRMF oI #ERRE S0 ThbEEED &
HFEORFCSE L TEREREEY S L Dbl Th b, ZDiIb\, KL e 2 OBMEXR—4
B ) » X XBEELTEID L ORBEE D B X OHIFRF ORISR DOBIKONDLHFHKIC LD
THERERHE LTI S T,

3.1 ®R®AZE: Fig. 2 K LHTERAH L ERDOIEF TRBE B2 inotch, TOAL 7HE
SRS ST THEREEER] 20°C, 65~70 % DIERBEBSECHFEIN T3 DTH S, HHIZ L OH
FEIEIFELROFDLED TH b,

i) EMEM: YV rRE=E; BFME =ou; BERVEZ =000; EMHE =0,

i) 2» 7ERERT . Yy 7R =E; Fig. 2 KRL® L7 X 51K 2 AMEHFRNTA VL35 cem, |
REGEAHERHNL 200m TRERL

T\ ‘Z)o
| f—c —
|w { ) Copg———] i) =% 7HEER . BRERKE
L l ° SFEED b DIZDW T & et flid
© MR DY v 7 IRE=Evk, ¥
Z LY At % -
— 8) ( cl Jz, 0% Fig. 2 X 5ICBEED
PLanE SCARF (0) b, ,IZ. }
%l__c % LT ORFRSEILT, v 7R
% . —a I'—% A —] B=Es; HiF#E X =0ss; BEED R
d=i.5¢cm 5 b=50cm; B=BENDING SPECIMEN =04y BH DT,
L=40~45cm; £=350m; T=TENSION SPECIMEN
C-20cm: a=7.5Cm bi=3.0¢m » bz =2cm iv) = » 7IEEESRITESE M
Fig. 2 =% 7HEERBRA THIOBBERD S LM I 2 2R

Specimens of plain scarf joint KL O>THBREL, zhiexdds2
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h 7 EEROM IO TH bbb L, 0¥ ), BREMERD,
BIEED : i’ =010XEifE,
i abo'=.n,o><El/Eo}
= b 7RERHE,
BIEED ¢ Ki=osdfoe
H 1 Ko=cssfos }
¥, FERUCRBRE A V¥ v BUMERBRE (BE1=1,000kg) &L 07 4 =7 —FUBEIRERE (B8
F1=10,000 kg ; BIIERER) Ths, RAOBMEEBC O\ Tide  EEECMBIR 0 (RBEE=100
%) %A, RWHERH 50 %L L CEEEAMEDOERNTH S LT LW D% B, KRR 50 %LT
THY LANCEEREE 2 BDIHENE LI A bh B3 D% CL L Th bbb L, Z OWERESL Photo. 3 i
I IS
3.2 HBRER ' LCONKHFETH LOLEREFIRTHUE Table 4, 5, 6 DLk TH%B,
3.2.1 FRBBFOEHME | ERBHCT TIRFOFHE, UME, GABRIVCHEL O
BEHEIL Table 4 LD LA BY T, EEHLBHTAEDAF Y ¥ LHER SO 5T L23bh
B, XD, £OY v 7 FHE (B PEHEHEE (0) HREEBOTHRVWEL—HLTED, Thbo
Kb e hhohole 18 REABIMHENCRE LML O LHETIh D,
3.2.2 A 7B LAYV rBREOBL: 23 7EERIOYY y B (B) LEESOYY 7B
(B, Es) LIXGLAY—HLTWBZ 2 Table 6 X2 THBLATHD, L2 T, HBIHHD
BREE % I3 % 4 7EEEIC X B T AEO BLIER LTS Los 2 s b0 L Bbh b, KL, Coif
by, WENDHE VHEL Lo THEEBOKEDSH b L 5 RERDOEL W2 L 2{EL TS,
3.2.3 A 7EBCRTHEERALEEEVH I L OBR . Fig. 3k oTLHLAR L 51T, B14
HETIES (RH7Hy =) HMOFHB CHEBEMD X bBEHRIEL, T, EEHCIR (LY
vy 7 —ARIRD NU GREBRD X0 b27e b F<ThickRE LD Lic, TORERHFOHEARILS
BEHEOK/NERIL
R.S.>R.B.>U.S.>U.B.
LieDTwB, ¥, ThHORIERHEDILHTERHR 80 r
Uk 2 BHLOL R.S. DAp 7ES 1/6, 1/10, 1/12 ©
dDORFTH DO, U.B. R SREL, 225 7HMEE 60: -\&&;
LT 50 %ickhicionZ LIXEH IR 3, ]
Sbi, BIRDWEREL LRE OB, bEESE
FIBRF L 4% L, BERECR S BROEL TV evwd
DIt R.S. Lt R.B.DA» 7R 1/8~1/12 Db D L U.S. -

D 1/12 DbDTHS (Table 5), Ll U.S. 0zn7 O 7 7 6 %o e

A 1/12 REEETE OB BROR A E BER S D <

) Fig. 3 BEEDH D= b 7EEEFEHR
R.S. X R.B. Db DTH 1/4 DIEH\ LT CHEREH Efficiency of plain scarf joints

of plain
RO THIBRE L T b LieAoT, BT & 55 Ky ﬁ@; Te}’l’:‘z;ciency

EHEOE L ADNB DX R.S. & R.B D 1/8~1/12 a; AH7H Scarf ratio
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Fig. 4 HFOR» 7EEEHE
Effieiency of plain scarf joints

in bending
k:; & %) £ The efficiency

@;

b =FEFEiHTE =width of annual ring;
Ei=x2% 7R DEERIO Y v~ 785 =Young’s modulus of test specimen;

lamina;

A H 7k Scarf ratio

DEDEZDBZENTED LS ThD, ChEBERROLRE
LA CHMTIUE, R.S.D1/8~1/12 Db DH)RIFIEE
EEREEY LdT BB,

3.2.4 A% 7EEREC ST A EERM L BPTRE L OBR
¥¥, Fig. ARDVTEDEHEEZD L, RUTcbizB»T
BIERED DIEH\ & FRARANERS R L D bR D, ol v Y
vy ) —BIBR AWIIES\ R D T Ay & — L EEE L OB
S X BERERLHE D B\, & OFHL b AD 7
1/6~1/12 TIXTRTEHR 80 %% = 2T\ 5%, RESED
EHVTHBEED DL X L VI3 —RCERIEL DA S 7
G5t 1/10 & 1/12 © UL S. TIURIFE 70% T EDBEFHERS L
Wi, ks, ZDLETh, U.B. © 1/6 3B T50 %ic
R BE R

u =47k&* =moisture
Ez =

Table 4.
S =#k# = =summerwood ;

Ei=23 7R OEREE Yy V{3 (Bem @) =Youg’s modulus of glued specimen (3 cm

b S u R..
Test Slope
mm % % glem®
group | of scarf

Ave. [Max.~Min.| Ave. |Max.~Min.| Ave. Max.~Min.| Ave. |Max.~Min.
1/4 1.3 2.8~0.6 30 37~20 14.8 1 17.1~12.9 | 0.56 | 0.69~0.46
1/6 1.9 3.3~0.9 30 38~18 15.2 | 17.1~12.9 | 0.54 | 0.62~0.46
RS 1/8 2.2 4.,7~1.2 29 33~24 14.9 | 16.2~13.5 | 0.56 | 0.62~0.45
1/10 1.7 2.3~1.1 28 41~20 16.1 | 17.7~13.9 | 0.54 | 0.63~0.45
/12 2.0 3.3~1.2 29 37~19 16.1 | 18.5~14.7 | 0.50 | 0.63~0.38
1/4 2.0 3.0~1.4 28 39~18 15.5 | 18.0~13.1 | 0.53 | 0.61~0.42
1/6 1.8 2.7~0.9 31 43~19 15.6 | 18.1~13.5 | 0.56 | 0.64~0.46
RB 1/8 2.2 3.8~0.9 30 43~23 15.3 | 17.4~13.7 | 0.54 | 0.62~0.45
1/10 2.1 4.1~0.8 28 35~21 14.4 | 17.7~12.2 | 0.52 | 0.61~0.39
1/12 1.6 2.6~0.7 31 39~19 15.0 | 17.3~13.8 | 0.52 | 0.62~0.40
1/6 2.2 3.7~1.0 31 41~16 16.4 | 17.7~14.7 | 0.54 | 0.60~0.43
1/8 1.5 3.7~0.8 29 37~22 16.2 | 19.5~14.4 | 0.53 | 0.60~0.47
us 1/10 1.5 2.4~0.7 29 39~17 15.8 | 18.9~14.0 | 0.53 | 0.62~0.46
1/12 2.4 4.8~1.0 28 ’ 37~17 15.5 | 17.4~14.2 | 0.53 | 0.59~0.40
1/6 2.6 5.8~1.0 28 36~9 15.0 | 16.5~13.5 | 0.53 | 0.65~0.39
1/8 2.0 4.7~0.8 30 43~22 15.7 | 16.7~14.6 | 0.56 | 0.65~0.50
UB 1/10 1.9 3.3~1.3 29 43~21 15.3 | 17.9~13.8 | 0.54 | 0.62~0.42
1/12 1.9 5.2~1.0 27 34~11 15.6 | 17.1~14.5 | 0.52 | 0.64~0.41

Ave. 2.6~1.5 31~27 16.4~14.4 0.56~0.50

Max. 5.8~2.3 43~33 19.5~16.2 0.69~0.59

Min. 1.4~0.6 24~9 14.7~12.2 0.50~0.38

R=v Y n ¥ 7 — A fff§=resorsinol resin;

U = JR3E#H5="Urea resin;

S=2h7hy X—
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EN A AN

LB OWTAS E, BWERMCHRIWE T LA LELRVLEADRS S DL RS, & RB.
D 1/10 & 1/12 TH 5, IV ThISDR b bTEERBCEBEOESA S0 5 X 5 M
Hotee KL, ZOZ LINHMFCRSF AEEBE I LELIERbRB X 5, BEEVHAIOXy 1 238
Brad ClcBER OBEEECR > EFRET 2EALS 50T, BT ZOWEELACEL TOH
BERIENE DICEEHROBEEL S DEH LD LEAELLNL 5 TH D, SO LDV TULSETS
TBREVVETH D,

3.2.5 A% 7EEDHROBEHN : MEOKEND, BER), HIFOMELEL TAHEK 80 %% Z
%, D0, BEHELREF/RLOIX R.S. 0L 7E 1/10 & 1/12 L THAHZ Libhd b,

DED, EEOMTHC LI O TEREEETESREN LAV S BRHEDOT 1< YIRS 2Tik
ZOGHIERR D 7y % —, EERILL YAy —ABIETA» 7HAY 1/10 L \WH ZrikieB, 20
Th= YEEBIEY VD L&, iz Ad 7EPY 1/12 L LT ZDOEFHRIT 50 %TWE L

Test results

content; R.,.=3EREHE=sp. G. at test; E,=#H D v 7 {HEE =Young’s modulus of test
%A 7R OBSES Y v 71235 (5 cm 1§) =Young’s modulus of glued specimen (5 cm width) ;
width); o,=3## O FE#EEEE =compressive strength of test lamina

*‘ Eo E1 Ez Ea O e E
- 1]

!
I 10°kg[em® 10°kg[cm® 10°kg [cm® 10*kg/cm® kg/cm® g
| Q
i =3
n

'‘Ave.|Max.~Min.|Ave. | Max.~Min.|Ave. |Max.~Min.|Ave. :Max.~Min. Ave. %Max.~Min.

|
129 163~105 134 155~120 138 160~117 132 155~110 | 396 | 526~336 10

|

i 111 156~91 127 155~101 128 155~102 122 149~105 | 377 | 473~269 10
121 157~91 129 173~102 129 152~105 120 | 163~100 | 391 494~267 9
| 118 145~82 134 168~103 136 167~107 133 } 166~88 402 | 467~289 10
{ 113 170~66 } 125 168~76 126 168~74 121 | 167~80 367 543~248 10

116 | 142~76 | 138 | 172~113 | 138 | 171~112 | 135 ’ 172~109 | 380 | 487~238 | 10
|122| 133~107 | 129 | 161~108 | 129| 165~95 | 120 158~90 |388 | 462~279 | 10
(110 | 131~101 | 124 | 146~99 | 123 | 142~95 | 119 ' 134~99 | 377 | 446~301 - 9
11| 160~68 | 133 | 153~80 | 132 | 157~72 | 133 | 163~73 | 377 | 494~248 | 10

| 175~80 | 364 | 506~256 | 10

1110 172~70 128 170~85 132 179~87 124

114 140~93 131 158~97 130 153~93 127 157~93 399 | 474~270 10
106 137~61 130 150~107 131 150~104 130 156~96 | 357 451~286 10
98 132~64 125 156~98 127 152~97 123 152~92 351 451~221 10
‘ 106 135~84 131 151~114 129 146~111 127 ! 143~105 378 | 467~300 10

1 114 142~68 135 161~100 135 160~97 136 167~102 | 362 | 428~242 10
I 113 146~90 127 156~105 128 154~102 127 162~102 | 377 | 440~296 10
| 110 141~81 127 160~90 124 150~101 120 160~85 376 | 453~309 10
119 144~76 140 165~76 139 164~76 136 161~78 385 | 496~249 10

I
I
\ 120~106 140~124 139~123 136~119 402~351
| 172~131 173~146 179~142 175~134 543~428
| 107~61 120~76 17~72 | 110~73 336~221

=scarf cutter; B =#gE=Dband saw



o1o=HR DB |BEFHEE =tensile strength of test lamina:
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Table. 5 REFEE (o5&

o'vo =R D T BEEEFR S = bending
oo = A D 7EEREHE O T TR EER S =Dbending strength of glued specimen;

ot =0'10XE1/E0;

l oo Tho a0’ ano’
Test | Slope
kglcm?® kglem? kglcm® kglcm®
group of scarf
Ave. Max.~Min.| Ave. [Max.~Min.| Ave. [Max.~Min.| Ave. |Max.~Min.
1/4 970 | 1478~567 793 | 1017~653 1008 | 1464~619 824 ) 960~667
1/6 1083 | 1438~785 749 959~574 1265 | 1637~687 867 | 1123~623
RS 1/8 1160 | 1548~607 805 | 1012~607 1367 | 1833~862 861 | 1114~571
1/10 1140 | 1543~686 778 984~560 1303 | 1945~761 885 | 1142~706
1/12 1145 | 1695~681 739 | 1068~520 1302 | 1668~784 | 824 | 1022~599
1/4 1000 | 1270~776 753 902~510 1207 | 1500~794 | 903 | 1127~685
1/6 1143 | 1490~776 767 896~613 1222 | 1587~652 811 | 1085~582
RB 1/8 951 | 1320~604 660 834~572 1078 | 1664~677 839 | 1050~555
1/10 1265 | 1810~933 721 937~496 1545 | 1925~947 877 | 1093~586
1/12 1108 | 1458~548 719 | 1006~531 1291 | 1561~663 841 | 1041~629
1/6 1065 | 1745~714 757 880~567 1253 | 2235~782 873 | 1118~539
1/8 1188 | 1500~587 706 874~568 1420 | 1861~1002 885 994~701
us /10 924 | 1275~728 674 912~470 1207 | 1760~870 867 | 1024~685
1/12 1225 | 1580~950 714 890~513 1557 | 2160~1102 886 | 1020~657
1/6 1162 | 1675~500 747 892~568 1391 | 2173~605 889 | 1013~636
1/8 923 | 1195~563 757 898~600 1049 | 1447~609 858 967~720
UB 1/10 1064 | 1394~616 749 923~605 1252 | 2291~684 878 | 1053~670
1/12 1175 | 1944~825 774 922~566 1393 | 2314~774 916 | 1123~473
Ave. 1265~923 805~660 1557~1008 916~811
Max. 1944~1195 1068~834 2314~1464 1127~960
Min. 950~500 653~470 1102~605 720~473

A =522 KBuEEr =wood failure=100% ;

Table 6. BEERIIC I 5 ¥y 7 R8T HOIRE O gk

B =ARIBEMr 50 2Ll F=wood failure=>50 %;

Comparisons of Young’s modulus or strength of glued specimen and original one

Test | Slope E, E,; E; Trs Ths s Tps
group |of scarf E, E, E, oo Tho oz0 oo
1/4 1.05 1.03 0.99 0.72 0.83 0.69 0.79

1/6 1.17 1.02 0.97 0.96 1.11 0.85 0.98

RS 1/8 1.07 1.01 0.94 0.79 0.97 0.76 0.91
1/10 1.14 1.02 0.99 0.99 1.10 0.88 0.94
1/12 1.14 1.00 0.97 0.91 1.21 0.86 1.06

1/4 1.22 0.99 0.98 0.78 0.97 0.64 0.80

1/6 1.05 1.00 0.93 0.71 0.92 0.75 0.88

RB 1/8 1.13 0.99 0.96 0.74 0.84 0.66 0.89
1/10 1.23 0.98 0.99 0.72 1.17 0.59 0.92

1/12 1.18 1.03 0.97 0.79 1.16 0.67 1.02
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Test results (continued)

strength of test lamina; o:;.= 2 % 7EEFHE DB [IEHE =tensile strength of glued speéimen;
o0’ =0 X Ei/Eo

Ots Tps Frequency of failure-type
kglcm® kg[cm?® Tension test ! Bending test
Ave. | Max.~Min.| Ave. | Max.~Min.| A ’ B | C | A ‘ B . ‘ C
644 787~482 640 749~515 0 0 100 ‘ 0 10 90
998 1298~867 821 1042~695 20 60 20 50 20 30
896 1160~506 766 886~623 33 67 0 11 45 44
1102 1705~802 850 1229~620 40 60 0 30 60 | 10
1001 1548~592 862 1133~670 90 10 | 0 60 40 0
765 930~612 720 897~594 0 0 100 0 0 100
775 874~608 703 858~601 60 20 20 0 0 100
678 859~558 734 891~558 25 75 0 13 24 63
862 1048~513 833 1030~468 20 70 10 40 50 10
835 1060~623 829 1062~613 80 20 0 40 50 | 10
451 715~197 507 809~306 20 10 70 10 30 60
626 743~454 522 811~361 30 10 60 20 0 80
633 1005~154 634 882~310 30 30 40 20 10 70
827 1021~589 660 795~271 30 70 0 0 30 70
310 462~219 403 503~340 0 10 90 0 10 90
454 685~329 515 824~343 10 40 50 0 0 100
550 731~473 511 657~405 10 10 80 0 10 90
553 757~333 601 715~415 20 20 60 10 40 | 50
1102~310 862~403
1705~462 1229~503
867~197 695~271 |

C=AKREHM 50 %LIT=wood failure= <50%

Table 6 (>3%)

Test | Slope E, E, Es s s Tes s
group |of scarf E, E. E. oo Tbo oo 5o’
1/6 1.15 0.99 0.97 0.44 0.69 0.38 0.61

1/8 1.26 1.01 0.99 0.53 0.75 0.47 0.59

us 1/10 1.31 1.01 0.99 0.69 0.95 0.53 0.73

1/12 1.25 0.99 0.98 0.68 0.93 0.54 0.74

1/6 1.20 1.00 1.00 0.30 0.57 0.25 0.47

1/8 1.14 1.00 1.00 0.51 0.69 0.45 0.61

UB 1/10 1.16 0.99 0.94 0.58 0.70 0.50 0.60

1/12 1.19 0.99 0.97 0.51 0.80 0.43 0.67

Range 1.31~1.05{1.03~1.05 1.00~0.93|0.99~0.30 1.21~0.57 [ 0.88~0.25|1.06~0.47
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Efficiency of Plain Scarf Joints in Akamatsu
Minoru Sawapa, Masashi Yacisaita and Minoru Mor:
(Résumé)

The large structural members of suitable quality are rapidly leading to a decrease
in the use of solid members in wooden constructions. Therefore, we need to use the glued
laminated members, and it is the purpose of this study to determine the efficiency of plain
scarf joints of various slopes in tension and bending.

Akamatsu (Pinus densiflora S. et Z.) was used in the study. The types of joints
investigated included: plain scarf joints having slopes of 1 in 4, 1 in 6, 1 in 8, 1 in 10
and 1 in 12. Combinations of resins and scarf-cutting methods are as follows:

R. S.=Resorcinol-formaldehyde resin and scarf-cutting machine
R. B.=Resorcinol-formaldehyde resin and band saw
U.S.=Urea-formaldehyde resin and scarf-cutting machine

U. B.=Urea-formaldehyde resin and band saw

The conditions for scarf joints, the flatness of scarf cut surface and the slope of plain
scarf of test specimens are as shown in Tables 1, 2 and 3.

The profile curve of the cut-surface and the jig for scarf joint are as shown in Fig. 1,
Photo. 1 and Photo. 2. For each specimen with a joint a carefully matched control speci-
men was tested. The details of control and plain scarf-jointed specimens to be tested in
tension and bending (two-point loading) parallel to the grain from Akamatsu are as shown
in Fig. 2. The basic properties of the test materials (18 test groups) are as shown in
Table 4.

The test results obtained are as follows:

1) The test groups (R.S.) with plain scarf joints sloping at 1 in 10 and 1 in 12 have
an efficiency of about 80 to 90 per cent (Tables 4, 5 and 6; Figs. 3 and 4).

2) From the comparisons of these test groups, the efficiency is as follows:

R.S.>R.B.>U.S.>U.B.

g e e

e

Fyg S G
h“""\‘:w ”“"""';" Eil ote g

P e e T 4
D

ey s Tt 3 v e e
e

(B) (s)
Photo. 1 #%E (B) XU =A»7» Yz — (S) IZX5E4IE
Cut surface of specimen with rip band saw (B) and with scarf cutter (S)
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Type C
Type C
i 3 ® B A BlEE b AR KA
Bending specimens Tension specimens

Photo. 3 B[E Y ¥ X Ol RERF DIk AE

Different types of failure in tension and bending test




