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In this paper, fatigue life of extruded aluminium single lap joints, both by self-piercing rivet (SPR) and by hybrid joining
(Adhesive-SPR), were characterised based on the quasi-static and fatigue tests. The rivet tail pull-out fracture occurred in
the SPR joint specimen under the quasi-static tensile test because the peel stress caused the rivet to separate from the
Joint. Therefore, adhesive joining was considered to effectively prevent the rivet in the joint specimen from separation. As a
result, 68% higher tensile strength of the hybrid joint specimen was observed, compared to that of the SPR joint specimen.
From the fatigue tests, the fatigue limit load of SPR joint specimen was found to be 4.8 kN i.e.35% of tensile strength load.
The fatigue limit load of the hybrid joint specimen was revealed to be 5.6 kN, i.e., 20% of tensile strength load. Over the
fatigue limit load conditions, fracture in base material was shown in the case of SPR joint specimen. Also, fractures in base
material and transient failure in adhesives were observed in hybrid joint specimen.
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Table 1 Mechanical properties of ECO Al7021-T7

E oy or & y
(GPa) (MPa) (MPa) (%)
72 380 610 13.6 0.33

Table 2 Properties of adhesive!” (Teroson Terokal 5055)
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(kg/m?) (GPa) (MPa) (KN/m)
900 1.5 20 4
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Fig. 1 Specimen geometry (single-lap joint): (a) SPR joint, (b)
Hybrid joint
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Fig. 2 Specimen configuration: (a) SPR joint, (b) Hybrid joint

(b)
Fig. 3 Comparison of cross section: (a) SPR joint, (b) Hybrid joint
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Fig. 4 Failure mode observed in the quasi-static tested: (a) SPR

joint, (b) Hybrid joint
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Fig. 5 Quasi-Static tensile test result
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Fig. 6 Failure mode observed in the fatigue tested: (a) SPR joint,
(b) Hybrid joint
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Fig. 7 Comparison of S-N curves for SPR and hybrid joint
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Table 3 Comparison between experimental and theoretical values of
fatigue limit

SPR joint Hybrid joint
S, (kN) 133 223
S, (kN) 4.8 5.6
Fatigue limit (kN) 4.8 5.6
o, (kN) 2.16 2.51
0, (kN) 2.64 3.07
Cal. 1 0.99

gho] vl zshsigolet o 4= 9k

T 23He 55 4.8, 5.6 kN9 7= FF-gH oz A(1)
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