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Forging Process Design of Self-Piercing Rivet for Joining dissimilar Sheet

Metals
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Abstract: Self-piercing rivet is sheet joining method. It is being used more to join aluminum alloy sheets.
Self-piercing riveting is a large-deformation process that involves piercing. The self-piercing rivet, under the
press from the punch, pierces the top sheet and forms a mechanical interlock with the bottom sheet. In this
study, forging process was designed for manufacturing self-piercing rivet. The forging process has been
simulated by using commercial FEM code DEFORM-2D. In simulation of forging process for
manufacturing rivet, process sequence, formability, forging load, and distributions of stress and strain were
investigated. The suitable forging process could be designed by comparisons of simulation results. The
developed process consists of four stages: upsetting, first chamfering, back extrusion, and second
chamfering. The simulated results for forging process were confirmed by experimental trials with the same
conditions.

Key words: Self-piercing rivet, Forging process, Finite Element Method, DEFORM-2D
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Table 2: Mechanical properties of SM45C
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SM45C
625
530
205
140

80
0.29
88
188
0.486
50

Material

Tensile strength, Ultimate [MPa]
Tensile strength, Yield [MPa]
Modulus of Elasticity [GPa]
Bulk Modulus [GPa]

Shear Modulus [GPa]

Poisson Ratio

Hardness [HRB]

Hardness, Vickers

Heat Capacity [J/g - C]
Thermal Conductivity [W/m * K]

Properties
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(b) 3D-modelling

Figure 1: Shape of rivet for the SPR
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(a) 2D-modelling
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Table 1: Chemical compositions of SM45C
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Figure 2: Billet of rivet forging
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Figure 3: Simulated results of rivet forging
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Figure 6: Tensile test for SPR joining sheets
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