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Abstract : In this paper, the orbital forming analysis of an automotive hub bearing was studied to predict forming
performances using the explicit finite element method. To find an efficient solution technique for the orbital forming,
axisymmetric finite element models and 3D solid element models were solved and numerically compared. The time
scaling and mass scaling techniques were introduced to reduce the excessive computational time caused by small
element size in case of the explicit finite element method. It was found from the numerical simulations on the orbital
forming that the axisymmetric element models showed the similar results to the 3D solid element models in forming
loads whereas the deformations at the inner race of bearing were quite different. Finally the strains at the inner race of
bearing and the forming forces to the peen were measured for the same product of the numerical model by test, and

were compared with the 3D solid element results. It was founded that the test results were in good agreements with the
numerical ones.

Key words : Orbital forming( @ 8] € ¥ ™), Explicit finite element method(£] 44 #-3+ 3.4 %), Hub bearing(&] X
W] o] &), Strain rate effect(H & &< = § 3}), Forming force(A] & ), Contact condition( % F271)

Nomenclature C  :speed of elastic wave, mm/sec
: . : acteristic length of element, mm
fi : internal nodal damping force, kg L, char tc leng
: ¢l fi 1/sec
m, :nodal mass, kg 0 01rc.ular ref;uen.cy,
: : T  :period of vibration, sec

q : damping coefficient
v,  :nodal velocity vector .

: 3 Subscripts
D : mass density, kg/mm
At :time increment, sec i : node number
E  :elastic modulus, kg/mm® s : size of element
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Table 1 Classification of axisymmetric FE analyses
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Fig. 4 Peen force and time curve (coarse mesh model)
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Fig. 5 Defarmed shapes and von-Mises stresses of the
axisymmetric analysis (coarse mesh model)
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Table 2 Results of the inner race of bearing (coarse mesh)
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Fig. 6 Peen force and time curve (fine mesh model)
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Fig. 7 Deformed shapes and von-Mises stress results of
axisymmetric analysis (fine mesh model)

Fig. 8 3D finite element model for the O/F analysis
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Fig. 9 Peen force and time curve (coarse mesh model)

eh LA

FRHHT

[STTI

il

(a) Before O/F
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Table 4 Results of the inner race of bearing (coarse mesh)
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Fig. 11 Peen force and time curve (fine mesh model)
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