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Strength of Unsymmetric Single-lap Adhesively Bonded Joints
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Abstract

In order to explore the strength of the structures with unsymmetric lap-joints, the adhesively bonded
single-lap joints whose adherends were steel sheets, aluminum sheets and steel-aluminum were separately
tested in tension loading which created shear across the bondline. The tests were conducted under
different temperatures to provide the experimental tension loads for the three kinds of dissimilar lap-joints.
According to the method which Wu Z ] proposed, the equations of edge-loads were given based on

G — R’ s theory. The siress of adhesive was obtained through finite element analysis. In addition, the

effects of the unsymmetric structure on the strength of joints were discussed.
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Fig. 1 Dimensions for adhesive-bonded specimens
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Fig.2 Broken specimens under different temperatures
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Fig.3 Load-displacement curves for lap-joints at D, =ﬁ[ (h,—d)’ +d’] +

different temperatures
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Tab.1 Experimental results of tension loading kN
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Fig.4 Geometric parameters of joint with stiffness

unbalanced adherends and joint-edge loads
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Fig.5 Mesh refinement in overlap area of lap-joint
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Fig.6  Stress curves in adhesive near bonded steel

panel surface

7000
6000}
& 5000}
< 4000}
=
& 3000
% 2000}
1000[-
0

—=— BB AR AR R Pk
—v— AR R R

46 8 10 12 14 16
[ 25X 75 1n) A& K /mm

T Sk R AR R AR JR S RNy i 2

Fig.7 Stress curves in adhesive near bonded

20 2

aluminum panel surface

5 AT, 3 S AT X L, T T il R A A )
(R AT BROGAR rb f5e RV 3 e A 7 i 750 A 3 T %
A A8 0 e A S

5000

4000 | —e— B
v A

N }1/MPa

= 3000 -

8147

)

52000}

B%

=

1 1000 |

i

0,

;Jiz‘gf‘ﬁé(ﬁéJ/‘|’§+%gmlg2 s
B8 Y2 & BE AP 1 B 1
Fig.8 Adhesive stresses along the bond
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