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Finite Element Analysis of Orbital Forming Process
in Bearing Manufacturing

H. K. Moon, M. C. Lee, J. H. Chung, M. S. Joun
(Received August 12, 2004)

Abstract
In this paper, a useful rigid-plastic finite element method with various numerical schemes is presented for simulation of

an orbital forming process. A new approach to reduce volume change during simulation is presented and an

approximation method to reduce computational time is also presented. An actual orbital forming process found in a
bearing making industry is simulated by the presented approach. The simulated results of the orbital forming process are

compared with the experimental results.
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(a) Inner ring

(b) Inner spindle

(c) Outer ring

Fig. 1 Wheel bearing units assembled through an
orbital forming technology
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Fig. 2 Comparison of metal flow lines
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Fig. 3 Comparison of effective strain distributions
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Fig. 4 Comparison of load-stroke curves

Circumference
afterupdate | - - e~ .
\ lv/-—;~~:—o~\\ N
Y X\ o

before update

\ \ Circumference //
\ V ‘

Fig. 5 Tendency of ring growth due to velocity pro-
jection
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(a) Upper die rotating method

(b) Lower die rotating method

Fig. 6 Working principle of two orbital forming
processes
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Fig. 7 Schematic diagram of the orbital forming
process in bearing assembly
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Table 1 Material Property and Process conditions

Feed rate of upper die v, = 0.5mm/rev.
Rotational speed of lower die | Ny = 200rpm
Inclination angle of upper die | ¢ =5"

Friction factor m=10.2

— \0.135
_ g
Flow stress (MPa) o= 520'0[1'0 * 0,001]

Fig. 8 A finite element analysis model
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Fig. 9 Deformed shape in the orbital forming process
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Fig.10 Comparison of load-stroke curves

Fig.11 A sectional view of the analysis result at the
last step

Fig.12 Experimental result of the orbital forming
process
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