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The Improvement of Bearing-Race Forming Process Using
UBET Analysis

Young-Ho Kim*, Won-Byong Bae**, Jae-Woo Park***

ABSTRACT

An upper-bound elemental technique(UBET) analysis is carried out to improve the material flow and to
reduce the load of bearing—race forming process. The UBET analysis, which adapts the advantages of
stream function and finite element method, is useful for predicting the profile of complex geometric bound-
ary. From the UBET analysis, the forming load, the velocity distribution and the stream line of the
deformed billet are determined by minimizing the total power consumption with respect to chosen parame-
ters. The results of present UBET analysis are better than those of previous UBET analyses. Experiments
have been carried out with model material plasticine billets at room temperature. The theoretical predic-
tions for forming load and flow pattern{stream line) are in good agreement with the experimental results.

Key Words: Rolling Bearing Race(7-E #lolg] dol2), Warm Forging(27t ©%), Ring Preform(3 <=l E4),
Model Material(Z4A4&), UBET(Upper-Bound Elemental Technige)
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(b) Developed process

Fig. 6 Comparison of streamlines and velocity-vector distributions
between Komatsu and developed processes
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Fig.11 Streamlines and velocity-vector distribution in com-
bined extrusion
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