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Abstract

In order to provide a theoretical basis on Vitex negundo twigs furniture by gluing lengthened tech-
niques, the author used similar diameter Vitex negundo twigs to make different joints and tested
the gluability of the joints. The results of the tensile tests showed that the maximum tensile loads
of lap joint, staggered butt joint, rabbet joint and scarf joint were 1.226 KN, 1.30 KN, 1.422 KN and
1.568 KN in turn, and the breaking stress was glueing shear stress, so the tensile strengths of these
four joints were on the whole the same. The results of the torsion tests showed that: the torsional
strengths and the shearing modulus of rabbet joints, staggered butt joints and scarf joints were
close; the torsional strengths of jointed test specimens decreased obviously than jointless speci-
mens, but the shearing modulus was almost the same. The results of bending tests showed that the
breaking stresses were bending normal stress loaded in direction one (the cemented surfaces in
the length direction of the sample were placed in horizontal plane or inclined to the horizontal
direction), the values of the bending normal stress of scarf joint, rabbet joint and staggered butt
joint were 72.77 MPa, 52.97 MPa and 38.97 MPa respectively, the modulus of elasticity were 20.14
Gpa, 7.99 Gpa, 5.61GPa in turn; loaded in direction two (the cemented surfaces in the length direc-
tion of the sample were placed in vertical plane or inclined to the vertical direction), the breaking
stresses were all bending shear stress, the values of the bending shear stress of scarf joint, rabbet
joint and staggered butt joint were 6.31 MPa, 3.56 MPa and 1.72 MPa respectively, the modulus of
elasticity were 13.53 Gpa, 11.26 Gpa, 8.45 GPa in turn. The bending strength of jointless test spe-
cimen was 169.41 MPa normal stress, the modulus of elasticity of jointless specimen was 14.51
GPa. By analyzing the bonding performance of different joints in tensile, torsional and bending
tests, we concluded that scarf joint was the preferential joint type.
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Figure 1. Small hardwood blocks installed at
both ends of the sample
B 1. A E R AR

BH T4 S 1) B D7) 8 5 R TR R 5 P R 4 Sk B A5 IR 5 F (R DG B, AR IR 5 i AR SOk OL, IR 2 K
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Figure 2. Staggered butt joint
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Figure 3. Rabbet joint
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Figure 4. Scarf joint
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Figure S. Butt joint
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Figure 6. Lap joint
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Figure 7. Torsion test
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SPEeREk . . RHEESKIN B IR A 50 B iEIs AR J1 22 BB [ 14715 . SR B iRt
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Table 1. Mean value of tensile property index of bonding joint
= 1. RS R M R AR IEIL 2

T 3L joint ¢ N e b b o AT %) . b b o
— POSRRjointtype gy Mo Hlinstgk Wik FHEE
T Butt joint Lap joint Staggered butt Rabbet joint Scarf joint
IR FEHr/testing index J PJ joint J J
S A BT 42
?iﬁjﬁ@ 10.695 10.115 10.538 10.864 10.085
Mean diameter/mm
e KPR H A
Maximum tensile load/KN 0.418 1.226 1.3 1.422 1.568
BRI ERL) BIRLy BNy sy EROVIIR
Breaking stress direct stress shear stress shear stress shear stress 1resi:resssear
N3 A =g
R 52 4.66 6.04 6.14 6.51 0.83/3.98

Tensile bonding strength/Mpa

3.2. REEFE A BERYITEEBNERS S

BRI R AR REAE AR IO L B 20 I L 10°/min, 60°/min (FH 60 B 43 ke S . At
PRk, AHERESL IR A A RIEN 100 mm), RAEFRL T BAG[14] 15 & R L L G
iR E YA, R R K 2.

RIS AN TR B SR IR ME R AR AR Ul AR W MRSk . RN Sk . IR AEHESL A IR & it
JE5r 54 11.611 MPa, 11.563 MPa. 10.130 mPa; RHZEHE:k. scdfixt Bk, MEHELIN D) & 5
491210 GPa. 1.305 GPa. 1.078 GPa. UtBH =# kLR A MEETEAME, VIR ERAME, X2
BT =Rk A S B KU AL, A SR . DR R 5 e KU BOE L, R EAMIEE T =
P Sk LGRS . V)RS A R JF HAS 52 0 3R 2 R AR THD - P9 N7 A [ T 48T 1) 4
& LR ORI SN EOR,  H =Sk A M A A 56 ke, BRI MO a3, &
FORPERIR, Ui B L AL A P B B R R 3R 2%, SR AMNE = AR 1/, ARG PR, WHgs
R EAA R

B HSL IR S 5 T SRR LA e Sk IR I HLFE IR & 55 B 26.49 MPa [15], BH S T #2
SLBAE; SRR T AR BER N 1.068 GPa, 5138 10 D) AR B R EEARHA [A] o 0 I 482 A PAAIG
HEE IR AR, T AT B 5.

Table 2. Mean value of torsion property index of bonding joint

3?2, RS M REIRRIELL

Bk KM AR Rk Rk TRk 16]
T FE bR — Staggered butt joint Rabbet joint Scarf joint Non junction
SZAA ZA
Tﬁjﬁ.{I 9.976 10.212 10.269 9.369
Mean diameter/mm
ST A B
PAIROSSE . 2.242 2.031 2.433 4274
Mean values of maximum torque/N-m
R
Torsional strength/MPa 11.563 10.130 1611 2649
DAL
Shear modulus/GPa 1.305 1.078 1.210 1.068

T TR L ERefE bR 51 25 S0k [15] -
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oA AR T R 4 T I G RN RN A iR, N EE I T REE IR FHE, SRR USRS S ST
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A ) IR S A i RGO R %k RHEESL), B0 TGIT RS AR B3 I 2
BOAREISURIT R B RHE SR IRk J7 180 N3, ROV A P T 1o AR M o v T 8 1
ST T RBURITET,  FWI0-5 BY BRI P AT (T 8, SR T 2 EORSZ B ), R URRRA N A5 34
BHIIN A7, 5 DN IR A v R A A R AL ok, S SR R B R R RS AT
e R, R BRARSZAR 3 B E H B (O 1) ) I R Rl BRI AT [ REEL i e ik b
P23k, BRI 703k 7 95 A A BB e Hh U B I G 2 AR SR (P Sk . SRRk PRI =7
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Table 3. Break point and failure condition of three types of bonding joint

® 3. SRR R S RMIER

LS it ARk RHERK k%
Joint type Staggered butt joint Scarf joint Rabbet joint

IR

Loading graphics
X e
- B li:ﬁk%{ . D
Direction 1 reak points

Break samples

KA
Type of failure
UIEIZES 5 : o

Loading graphics i S —
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3.3.2. BRSNS HRABERSNRENERS S

K EARDY 10 mm 7oA B SRR S ke, 720G AL E DA 2 mm/min FROINEGESE . BER 180 mm. ¥§
2 AT AT s, AR AR R KA 8, AR 1T Sk PSS 4%
MR RE A PR [ 14] TH 55 1R — IR0 25 & IR Fg 5 7 1) N, AR = A S & i R BL&% 70 2
BRHERA W, YRR S VI A S A 508

ek 7, = s

34
20 4+§d
SRR R 7, = e — 2
A4 L+d

l +zd
ek e, = 2 L3
A L+d
Kt RGN BTV JJ(MPa): Oua—— IIEIRFEWT RN BT JJ(N) s A—— R BT A T AR
(mm?); SRR L =1 + 20, LR KE M S mm, [—— K E (mm).

FRIA e S 105 i s R R MR R S B R 4. Bk 4 B W nER, Rl
ek iBERsk . AL I IR A BRI 405N 72.77 MPa. 52.97 MPa. 38.97 MPa. #Y /51—
nEe, RHEESL. BBk TSRS R &N 7153908 6.31 MPa. 3.56 MPa. 1.72 MPa.
Pk DR AR AR R BT RRE SRR, > ik > sk, Sl s
RIS B R M IR L, DR R S S IR A R R A o A RS [N ER T e ) RS
AT T = > Ty —, BRI i e Sk AR S B RN TR, PR A R S A Sk
AR N B E, DR EEL A .

Table 4. Mean value of bending property index of bonding joint
4. BRI T M REIEARIEIL R

PR S — -
o , \ = % e 2 S 3475
e FIEE Mean  Meanvalue of b ii) SMOREVREL ey TR
. . . Breaking  Flexural bonding . Mean value of
Joint type diameter/mm maximum Break points D
load/KN stress strength/MPa modulus/GPa
\ sl 10.51 0.10 RS 38.97 5.61
EEgtiEfEsk Direction 1 } ]
Staggered butt
oint L
Jom = 9.94 0.15 VIR A 172 L o 8.45
Direction 2 [
Diifi; | 10.65 027 R 7277 {_‘ — % 20.14
RHEREK b
Scarf joint L
L= 10.88 0.44 IR 631 X 5 1353

Direction 2
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PSR R A B 22 5, U RHERES RS A R, T2 AR T
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RHEESL S M G oREER T 2) ARk, sk ACHDHEREL IR S, W7 m—mE, o
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