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Theoretical Analyses and Experimental Studies for Riveting and Assembly Processes of Automotive
Hub Bearing Units
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Abstract: The theoretical analyses and experimental study for riveting and assembly processes of
automotive hub bearing units were conducted. The theoretical calculation model of riveting and assem-
bly forces and the finite element analysis model of riveting and assembly processes were established to
study the effects of trajectories, inclination angles and duration times of the final riveting phase of the
rivet head on riveting and assembly quality. The results show the riveting and assembly quality is opti-
mal under processing parameters including a circumference trace, an inclination angle of 6° and a final
riveting duration time of 0.8 s of a rivet heat. Taking DAC2F10 automotive hub bearing unit as an ex-
ample, it was assembled by the special machine tool developed by authors for riveting and assembly.
The experiments show the theoretical calculation model of riveting and assembly forces and the finite
element analysis model of riveting and assembly processees are rational. And the inclination angle of
rivet head is optimized as 5.5°. The prototype automotive hub bearing unit is manufactured by the op-
timized riveting and assembly processes and the maximum service life examined by durability tests is
nearly 200 000 km, which shows the optimized riveting and assembly processes herein may greatly en-
hance the working life and reliability of automotive hub bearing units.
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Fig.1 3rd generation hub bearing unit
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Fig.2 Schematic diagram of riveting assembly of the

hub bearing unit
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Fig.3 FE model of riveting assembly of the hub
bearing unit
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Fig.4 Schematic diagram of circular and
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Fig.5 Axial forming force of simulated results
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different inclination angles
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Fig.7 Correlation between pore size and inclination

angle of the die
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Fig.8 Schematic diagram of the cantact area of the

inner bearing ring and the riveted shaft-end
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Fig.9 Correlation between chucking force and

inclination angle of the die
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Fig.11 Axial forming force of experimental results
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