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Abstract

In this study, the bonding strengths of adhesively bonded joints are experimentally investigated. A series
of lap-shear tests are conducted using single lap type adhesive joints. In order to analyse the joint
fabrication factors that affected the bonding strength, the parametric tests are conducted with various
thickness of adhesive, surface roughness and fillet of adhesive. In addition, for the comparative study with
the welded joint, lap-shear tests using specimens with 2 welded sides and 4 welded sides are also carried
out. The quantitative results of the strength analysis are summarized, and some proposals are made on
setting up testing standards for adhesively bonded joints.
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Fig. 1 Shape of the tensile-shear specimen
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Table 1 Scenarios for the tensile-shear test
) . Layer Case
Group Roughness Fillet thickness No.
0.5 mm A-1
A 0 1 mm A-2
2 mm A-3
. 0.5 mm B-1
B 0.4 ;jvlllﬂl 1 mm B2
i
¢ 2 mm B-3
0.5 mm C-1 3
C 0.8 1 mm C-2
2 mm c-3 Somm Bonding Bonding
0.5 mm D-1 area area
D 0 1 mm D-2
2 mm D-3
. 0.5 mm E-1
B 04 Without 1 mm -2 33 Part of welding
Fillet
2 mm E-3 Fig. 4 Schematic of the two-sides and four-sides
0.5 mm F-1 welding specimens
F 0.8 1 mm F-2
2 mm F-3
Table 2 Conditions for MIG welding
—— Test No Number of | Size of welding \?Ef;f we?;?n
| e | _L | *+—Upper cross head ' sides rod and material (A) V) &
’ 1 Two-sides
. - 3.20 5356 250 220
4 Secondary jig 2 Four-sides

- Aluminum jig

|‘. —Adhesive lamination

*+—Lower cross head

B

Fig. 3 Photograph of test specimen of adhesively
bonded joints
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Table 3 Test result from adhesive lap-shear tests

. Average failure|
Group Case No. Average failure displacement
load (kN) (o)
A-1 34.45 5.3
A A-2 31.93 4.6
A-3 28.78 4.5
B-1 38.9 5.5
B B-2 36.03 4.8
B-3 34.38 4.3
C-1 36.50 5.2
C C-2 34.70 4.9
C-3 31.25 4.3
D-1 25.88 4.6
D D-2 20.05 3.8
D-3 18.00 3.9
E-1 28.85 4.5
E E-2 26.5 4.0
E-3 23.95 3.7
F-1 27.25 44
F F-2 26.08 4.3
F-3 20.78 3.9
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Fig. 6 Relationship between load and displacement, with fillet (a), (b), (¢), without fillet (d), (e), (f)
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Table 4 Comparison for welding tensile-shear tests
and adhesive tensile-shear tests

) . Average failure
Joint method Average failure displacement
load (kN)
(mm)
Tw.o—.s1des 27 85 395
. joint
Welding T .
our-sides 796 49
joint
Adhesive B-1 38.9 5.5
100 :
90 (o] Welding joint of two sides
O Welding joint of four sides
80 o
70| s
- u]
—~ 60 I:IEI
< &
< 50 8
S 10 i
— i ]
30 o
L
20
&
10 @3
N
0 2 4 6

Displacement (mm)

Fig. 7 Relationship between load and displacement
of two sides welding joint and four sides
welding joint
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