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Effect of Distance between Finger Tip and Root Width on
Compressive Strength Performance of Finger-Jointed Timber*!
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ABSTRACT

Three species of Italian poplar (Populus euramericana), red pine (Pinus densiflora) and oriental oak
(Quercus variabilis) were selected for this study. They were cut so that the distances between each of
tips and roots for a pair of fingers were 0, 015, 030 and 045 mm. Poly vinyl acetate (PVAc) and
resorcinol-phenol resin (RPR) were used for finger-jointing. Compressive test parallel to the grain was
conducted for the finger-jointed specimens. The results were as follows:
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The efficiency of compressive Young's modulus of finger-jointed timber to solid wood indicated low
values, whereas the efficiency of compressive strength indicated high values of more than 90% in all
species, especially, it was found that those of red pine indicated markedly high values of more than 97%.
The efficiency of compressive displacement of Italian poplar finger-jointed timber was 2 times higher
than solid wood, and it was 12 and 13 times higher than solid woods in red pine and oriental oak,

respectively.

Also, it was found that 0, the distance between each tip and root for the fingers, indicated the highest
efficiency of compressive strength performance in Italian poplar finger-jointed timber, and for red pine
and oriental oak finger-jointed timbers, the distances of 015 and 030 were found to indicate the highest

efficiency.

Keywords: compressive Young's modulus, compressive strength, displacement finger-jointed timber

.M &

A A& F43 AFFIH AETEe| e
2 Fart FA3] F1stn Qe FAelt felve
A ARG} AEFT FEoE BT F
Zystzn itk z2eu S-E7t AHgEta e BAlE
90% olidol FQloll o&ata gle AAeItHA F.
1994). =3 AAHA A7EE HELFH A5
N5 AFAYR TP oz Exje 44]
o] ojg YA 7HEE v AsdtA E FoltHF
5, 1994).

A Aol Hon go] T Aol B2 A=
ZE fasHA o] &d "art AZFa vk webA
AgEH REste FE 4 ¥ ARE €71 A
A FEoFA AAES &l T A¥E AA
a1 Hesle) 98 FRoE Azdof g}, 1%
A 87 A8 E AR Axdss A3e F
83 QA5 shiel FHEH tig A7t e
3k, BAY 29y zys HHE(butt joint),
27} A3 (scarf joint), BAF T (finger joint),
w84 3H(beveled joint) Fol ATF(KHE, 1989)F
of ALgE I Ed olE HE H FolAM AT
WL Aol Fa F2&0) E7] @il 7H7, ATA
59 AAA gluive] SR EA d8 7R
1963: £, 1976, 1989) AF&= 1 vt =8 AEE
AeH AAR o2 A=y st PALI7} FY
o] ART HoWME B FEATE /M A8

Azl N Bado] dojuta JTHESIL 5, 1991).
W 5(200002 3% 74 AAEAY AEF grlv
PAZE 2T RE AHEAE vdE ZHoje] ¢
gko] A9 UYElR]| e AL WYY B PA &
(A& AARAA ot J & 94 g 34 8o, Bx
FESS Y 7 e PHE AATGR 1991 MK,
1991: ¥, 199N H AR A Y4 W3 F JA
F3} Ay % AR A 4 BEd A7
T Folry] oYt

aHA JAHTAE GEFEFE B FEAR AL
£317] s E AT T B&§ Fot
879, ws & dpdae ny3A 3 S
ol g3t fEuetel dg £¥3I U olHE
Y, 2, FHIRE A8E 3t YAFA
Ao 55 28t IAFEAE Azsto 3
Ada L F&AA FH7F AFAE Av vAE B
&g AR

2. Mz Y 2y
21. BN ME

B Ay A" 2UF(Pinus densiflora Sieb.
et Zuce)¥ A FIT FAF AN, 3t
¥ (Quercus variabilis Blume)$} ol€jg] X F&
(Populus euramericana Gunier)® Y 54l

_67_.



FAF - YD e - WA - 13T

BEF AYs FHAAM AT 25-303 AR E FAI
Az AHE3IT

AEHLE 19 o) HAPRzE ARE Agsto 7
Z 22 mm(T) X22 mm(R) X350 mm(L)2.& 2z} ¢
% F2HE AHE 300708 7FEste 2384420
T1T, 65%1t5%) 257 258 ¥ D5AEANY
7H(universal testing machine, UTM)& AM&-3}
2% 9 ¥ JES SHIG A Asy U 2
3 B89 W olela] XEANA 22t 0.34~
0.39 g/cm’, 50,900~67,800 kef/cm®, AvHEAo)
A 0.47~0.54 g/cm®, 65,000~89,200 kef/cm®, =
ARl M 0.84~0.97 g/em®, 92,100~135,000
kef/cm®0)iT}. oln 7t zEE BFHA YEE
Z} £FEE U UE 105 HAAYR 208, 37
Il wet 41§02 F 9 25 2§ 3 A E
H 6oz Yz, Add AgHL 7 27449
et BA-ALE 2L P4 Y LS IS F #
SgFAAA 257 2T ARG 2
ojtgre] FURE YT & 2= 4 mmed FA
ZAEZIE Table 13 Fig. 1914 Uebd A3} o] T
7 BAZelw FYstAl stm FAFTAE(0, 0.15.
0.30, 0.45) 2 A|EHE A A5t ] o) FA9
FE FAZ] 17T mm, YA 2 0.8 mmeE YA}
A s, A AGFAEZE 224 0.8 mm(BATA}
0), 0.95 mm(IAER 0.15), 1.1 mm(FAZ
0.30), 1.23 mm(YAFA} 0.45) 2 WA A JAF
g 23s.

BARE Aldle A2 A s-HE 328 +3 4F
A(RPR, FAlo thgt 23A A7} ) 155) 9} 24
HE42] 24 (PVAC) E AHEste] ¥d =331
T Ak ghA) gFEe 40 kef/em®2. 2 31 20 sectt
A8 $ 4 g AAS L FgLFgdFgAd 15Y o]
4 AT & 17.5 mm(T) X17.5 mm(R) X60 mm(L)
o] A2 whiel e, oA A
15Y o]} 258 F 24 A=A FAEE A
At o] W 4= JE(E), TUE vHI=(R,)
o} FXEFE(0)E T

2.3. HEZE 4sME

FUSAE ASAELE K EAEAES)
(Shimazu servopulser, model EHF-ED10-20L)
£ AHE3lY 1.0 mm/min?| 854 % (cross head
speed) & 35 7H8I L, theY 2(1), (2)&
3 FAF vEIE(R), FUEF JEE)H 2
4 Fx(0)E Aststgch

E. = AP/(4e - A) (1)
g.=P/A (2)

3714 P HskFE(kel), A BHA(cm?), 4¢
D AP e WE S

3. 2ot & 1
3.1. Uzo ZoU% 2T 45 A

Table 1€ 35%9] W3l PA7/l2Ae Dxet
A8 3 948 2 4 228 397 HAAY B¢
Aol %t ks &, vlEE, 45 FE a9
0E FE8EL Jehd,

Fig. 2& 3AATANY 259 4% B9 4
#EAE FFEE FRetd 47 Jehdg, 2UF
A 7% ARTA} 0.6282 1% WolA fre)Ado)
JAENeH, olelE] EEHY FFIEAE f9
dof YelA] ¢kttd. Armstrong 5(1984)& 2
o we g3 £F9 34 8 24 E, 3 Ax=9
FTUS x| AaTAY AN 1A A9
95%9] S 7tk Baskyeh, a2y £ 3
AREA S B9t &=L BANME £Fv}
O 2 gRASsE @A, Bl od AaAsee 7
& Yo e A S IR Eas.

3.2 LS FE(E)

Fig. 32 BAFA w2 F4F d8(E) FEE



AT BARRAS dHE 4ol WA 9%

Table 1. Averaged values of density, static bending modulus of elasticity and compressive
strength performances parallel to the grain

Specimen A b B p E Exw P Pew & Oxw D Daw

S 606 0375 577 100 280 83 339 100 057 100

0 597 0372 370 64 249 73 326 9% 122 215

\% 015 598 0369 241 42 253 75 318 94 135 238

Ac 030 598 0378 319 55 247 73 313 92 126 222

P. euramericana 045 =~ 598 0382 280 48 238 70 288 8 098 174

R 0 600 0394 381 66 264 78 322 95 098 172

015 5% 038 325 56 255 75 304 90 124 220

030 506 0394 280 49 242 71 87 136 241

R 045 597 0381 349 60 238 70 300 8 109 193

S 786 0521 755 100 366 88 417 100 082 100

Poo 771 0502 526 70 334 8 410 98 086 103

A% 015 771 0538 527 70 369 89 444 106 108 132

Ac 030 769 0529 460 61 370 89 433 104 112 137

P. densiflora 045 769 0505 48 64 367 8 406 97 08 108

R 0 768 0519 563 75 334 80 422 101 097 119

015 768 0537 480 64 3% 85 422 101 103 126

030 770 0532 612 81 363 87 432 104 083 102

R 045 760 0517 S07 67 367 88 426 102 097 119

S 1200 0909 884 100 560 89 628 100 070 100

P o 113 o0sst 700 79 Sl2 & 597 95 095 135

\Y% 015 1138 0888 560 6B 52 83 601 9% 100 142

Ac 030 1131 0912 513 58 491 78 587 9% 115 163

Q. wvariablilis 045 1137 0921 674 76 478 76 510 81 097 138

R 0 1139 0886 728 8 519 83 605 9% 087 124

015 1138 0909 755 8 609 97 710 113 090 128

030 1129 0906 720 81 587 93 695 1 089 126

R 045 1337 0912 750 8 603 96 702 12 079 1M
Notes; Ax : Kind of adhesive, p: Density (g/cm®), B, : Static bending modulus of elasticity (x10* kgf/cm®), B, :
Proportional limit st»ress (kgf/cm®), P : Efficiency of pr(g)zportionag limit.stre.ssz D : Displacement (cm), D : Efficiency
of displacement, £ : Compressive Young's modulus (x10° kgf/cm®), B : Efficiency of compressive Young's modulus,

o : Compressive strength (kgf/cm?), o : Efficiency of compressive strength, PVAc : Poly vinyl acetate, RPR :
Resorcinol-phenol resin.
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Fig. 1. Dimension and finger profile. Notes: P: Pitch, L: Length of finger, ti: Tip width, t»: Root
width.
800 120
i OP. euramericana
égden.‘ﬂy;qlr_a o Yov= 585;:1 164 —~
. variabilis r=0.
) 3% 100
&; 600 Ypp=851x -27 Lu
K r=0.628" —
‘_g o 80
> oy
S 400 g
;E_: 60
Yp £,==3g.8;2+1 190 W]
200 : ‘ 40
0.2 0.4 0.6 0.8 1.0 1.2 1.4 S 0 0.15 0.3 0.45
Density (g/cm®) ti=ts (mm)

Fig. 2. Relationship between density and com-
pressive strength (o) of finger- jointed
timbers made with three species.
Notes: ye: Yoo and yo.: Regression
models for Italian poplar, red pine and
oriental oak, respectively. rn Correla-
tion coefficient, **: Significant at 1%
level.

Legend: o: ltalian poplar, 4:

o: Oriental oak.
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Fig. 3. Effect of distance between finger
tip and root width on the efficiency
of modulus of elasticity (£ for finger-
jointed timbers made with three species.

Legend: o, m: PVAc and RPR for ltalian

poplar, 4, a: PVAc and RPR for red pine,

o, ®: PVAc and RPR for oriental oak.
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Fig. 4. Effect of distance between finger tip
and root width on efficiency of
proportional limit stress for finger-
jointed timbers made with three spe-
cies.

Note: P,: Proportional limit stress for finger-

jointed timber.

Legend: See legend in Fig. 3.
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Fig. 5. Effect of distance between finger
tip and root width on efficiency of
compressive strength (d;) for finger-
jointed timbers made with three spe-
cies.

Legend: See legend in Fig. 3.
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Notes; See legend in Fig. 3.
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Fig. 7. Effect of distance between finger tip
and root width on efficiency of
displacément of finger-jointed tim-
bers. made with three species.

Note: D is maximum the displacement of

finger- jointed timber.

Legend: See legend in Fig. 3.
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