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Experimental Study on Deformation of Rivet Head with Self-excited
Electromagnetic Riveting

MA Tian-yu, GONG Cheng-peng, FAN Zhi-song, DENG Jiang-hua
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ABSTRACT: The paper aims to learn the action mode of the driving force of the self-excited electromagnetic riveting, de-
termine the reasonable process parameters and explore the law of rivet deformation. With 2A10 semi-circular head rivet as
the object of study, the effects of discharge voltage, discharge capacitance and coil structure on the coil discharge current and
the deformation of the rivet head were studied by experimental methods. The self-excited electromagnetic riveting driving
force originated from the interaction of the two discharge coil currents and the two discharge currents can be controlled in-
dependently. As the discharge voltage increased, the amplitude of the coil discharge current and the deformation of the rivet
head increased, but the period increased slightly. In the same discharge energy, the increase of the discharge capacitance
value reduced the amplitude of the discharge current, but the period increased. The deformation of rivet head had maximum
value. The rivet head deformation was greater when the number of turns of the discharge coil was large and the wire width
was small. Self-excited electromagnetic riveting is a controllable connection method of power source and introduces a new
method for generating riveting driving force. It realizes active control of riveting driving force and improves control flexibil-
ity. Its energy utilization rate is higher than that of inductive electromagnetic riveting. It provides an effective way for form-

ing high-strength large-diameter rivet. The deformation of rivet is the effect of riveting driving force amplitude at a certain
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time. The relationship between the amplitude of discharge current and the action time should be considered comprehensively.

KEY WORDS: electromagnetic riveting; self-excitation; driving force of riveting; head deformation; process parameters
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Fig.1 Principle of inductive electromagnetic riveting
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Fig.2 Principle of self-excited electromagnetic riveting
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Fig.3 3D view of electromagnetic riveting tooling
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Tab.1 Structural parameters of coils

Al-Cu-Mg

/em /cm
A B 120 18 1.5
C 120 25 1
D 120 13 2
E 120 11 2.5
F 170 32 1.5

40 cm
10 cm 2
1.2
2
Tab.2 Technical parameters of electromagnetic riveting
equipment
A% /uF /kJ
EMR-I 400 192 000 15.36
EMR-II 400 96 000+96 000 7.68+7.68
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Fig.4 Forming rivets at different voltages
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Fig.5 Variation of rivet head dimension at different voltages
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Fig.6 Variation of discharge current at different voltages
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Fig.7 Forming rivets at different capacitances
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Fig.10 Forming rivets at different turns
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Fig.11 Variation of rivet head dimension at different turns
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