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Abstract

67

This paper is concerned with a study on fracture strength of composites in an adhesive single lap joint. The tests

were carried out on joint specimens made with hybrid stacked composites consisting of the polyester and bamboo
natural fiber layer. The main objective of this work was to evaluate the fracture properties adjacent to adhesive bonded
joint of natural fiber reinforced composite specimens. From the results, natural fiber reinforced composites have lower
tensile strength than the original polyester. But tensile-shear strength of natural fiber reinforced composites with
bamboo layer far from adhesive bond is as high as that of the original polyester adhesive bonded joints. Spew fillet at
the end of the overlap reduced the stress concentration at the bonded area. Spew fillet and position of bamboo natural
fiber layer have a great effect on the tensile-shear strength of natural fiber reinforced composites including adhesive

bonded joints.

* Corresponding author : jklim@chonbuk.ac.kr

(Received June 30, 2005)

Key Words : Natural fiber reinforced composites, Adhesive bonded joints, Spew fillet, Hybrid stacked joints

ARSI

AGUREE SRS Al AR §
A FFsd wEe A2

1

B2 e du v feldads SeAEs

AC)
o mXx
Ho
2, _1\.11
re)
2
Al
(&)
e
=y}
z
1o

REVERERRE 234 569, 20054 128

Copyright (C) 2006 NuriMedia Co., Ltd.

dol 9 4 g AR olel W AAE S
glout, Aol (sisal), tvh & Feliet 44 2
A w ol v Abgel Aol gom, 4
FE Y UURE 2b RS 44T 5 9o
Q

olubRl o 7 A AdAe7tsl Balalge Exow
TRl HAEo] So/ Age @il woprARt
QAT g oA Atk 22v ARE 2AAE
olgorA FAG Awstete WA & o B
A7 e Aset vus] EH gdolv FHde A
g 58 2ul g9 @A s AANRE B



68

B
HN

4 AFE - 498 - YA

Ho

AR ARl Als Adelele A7 Bl oFo
A3 itk AAdH 7@} B g g—£_~],,_1;.]] 9Jol A
=93 3 7IRE B3 2yl AolH, xJzLxﬂ 2
C AR Adke] AA
= Ast=d frelsb A
% 98 7 T A %i‘iol] Zjii% T AR
oftt. oleld H&A A & 73% JuiA o2 A
o PAsl=).

A~
a'rﬁ)\

o|AS H2A Hl(spew fillet) 1 3 gk o]k
A2 Z5e v = ndy 4] oyt FAR 7Pt
glo] $EASS %oH:ﬂ et ke I HZg
Tadel] 2 A4S vR= AR OLE%X% =S

ToMe A %%Lxﬂeoﬂ A A= z—qﬁ%
s W HAE PRl g E o 92|
(adherend)®] $&EE B HAFEE AT
3] AP A5 SHEEX U AYEE AL
X

E =
7] 9% Aew AR AwdAel »”Jrﬂﬂ o4z 3

= 3% g 44470%5 —‘5—91 @i}% wEsisleh. w3
AE2k Aol A8 F e AR Hds B
7}‘6P7l Ho}@] —rﬂﬂ HBHA ]7J %HOHZ:ENE TAIE
AN A3 2

i

L
ol
_>|~L
op
o
4;
N
L
i1
-1ru
= .
nir
r_\:dl

21 ALBM =

Azl AHEE A= E7ZEMd (thermoset) £33}
Zg]o| A8 E(unsaturated polyester)e]th. 7]l
FA &} A BAARE *}ﬁg ARAFE durE A
g5ttt 2180 guEE A4 Immel 71 FAMz
4 JY= 7kge F, ols X‘zo}oﬂ 2mm A e] A}
Ay x17\JJr(bamboo natural fiber layer)< WHe
t}. o]yg AFEE RTMl(resin transfer molding)=
|- &ste] A el tivr 2 Zgto] dshe 9| &
T J=E 2AsEA H(plate) FHIS B AFAE
A 28133 E} RTMl e 371%42 6~8bar, 1¥

T -0.8~-0.9bar, FYHHELE 1~2barZ 3T
ZdadHE2e 7] Agddely 7|2 #HAs)

[

),

564

Copyright (C) 2006 NuriMedia Co., Ltd.

IR A9 AdAe] HA T E ALY =

ol zH2 el J1ES A skl T2l
0.1bar, 50T 3~4A1% §13te] AT,
AQRRS BN} 2 BANE T3] 915

o] ASTM D 638 w2} 150x35x5mm Z7]2] A&
AE Aedh. =3, ASTM D 10028 7|Fo=
@ B HRARAS AFsATh AR HAA=
Z8 o ZA] (epoxy) A2 (3MA} DP-460) % 29
7 Edeln AR dx st rhssith HARS =
#10002] AFE(sand paper)® Anpslar, of|lEC =R
AFaRth HEFAE 2487] 9ste] 0.1mm &
e AHgstg o HAAL e HAUEE HEs
A xR vy Add ATt BEE AlHAA
ARl #Hz2E, JAFAT 2L Y
FPaislet. 2ol Hildols 6mm, 10mm, 14mm
2 sl9en, Hz2kA gl (spew fillet) & H2HA9 72
stz 3o HF& AT g5 AYE B9k
Omm, 1mm, 2mmZ 3}t

GAAEE AFESISs Wl AFeA Al 488 &
UE 2AEA EPolzH 2o FF 5T 7@7321] gl
o] 9 Hrlsldth. Zelo|aH 2-Zd =
glol| 28 2-73HSPCC), Ze]o2H 2- 5*1
6061)< AZteted Attt AAE /723t QZH‘E
&AM of divbE BkAle] 91X ek A2k
o] JgrE Hrksilnh. tiuF B9 913 } %%“"%
of 77to]l = AFE narrow typelZ, HIH
de] "ol e 475 wide typeol2kal g osi3itt.

E Agd AHgd 9 Z3 JFAIEAS Fig. 19

v =2
elski

—!J

specimen width @ 2bmm

110 » t =25 ~ Y9mm
#=6, 10, 14dmm

polyester | t t

polyester |

-
110 t =25 ~ Y9mm

£= 10mm

polyester (¥t
| steel, Aluminum
HE (thickness:lmm)

110 wide type

¢ * t = 6mm, £ = 10mm
E}t_
| |
?
i 110 i narrow type
|F ol T t = 6mm, £= 10mm
b

i

Fig. 1 Single lap adhesive tensile-shear specimen
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Table. 1 Mechanical Properties of material

Tensile strength 75(MPa)

Urllsatzlr?ted Young's modulus 5.2(GPa)
polyeste Poisson’s ratio 0.26
Tensile strength 10{MPa)

Epoxy Adhesive | Young’s modulus 30(MPa)
Poisson’s ratio 0.30

Tensile strength 4[MPa)
LongitudinalModulus 3(GPa)

Bamboo Fiber Major Poisson’s ratio 0.26
(heat, pressed) Longitudinal Shear Modulus  10(Mpa)
p Transverse Modulus 0.1(GPa)
Transverse Poisson’s ratio 0.26

Transverse Shear Modulus 5(Mpa)
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