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Analysis and Fatigue Life Evaluation of the
Ball Bearing with Thin-Section Raceways

Wan-Doo Kim

Korea Institute of Machinery and Metals

Abstract—The ball bearing with thin-section raceways which is much lighter than other con-
ventional bearings used in most modern passenger cars and small trucks. The important design
parameters of this bearing is the groove radius of raceways, the diametral clearance, the free contact
angle and so on. The optimal value of these parameters were determined by considering the dynamic
load capacity, the contact angle and the calculated fatigue life. The contact angle between a ball and
raceways was calculated by considering the local contact deformation and the structural deformation
of thin-section raceways which was estimated by FEM. The raceways were made by means of the
press-forming process. The fatigue lifc tester was designed and manufactured. The fatigue life test
was executed and the reliability of this bearing was confirmed.

Key words—ball bearing, thin-section raceway, contact angle, dynamic load capacity, fatigue life, re-

liability evaluation.
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Fig. 1. Drawing of ball bearing with thin-section race-
ways.
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Table 1. Results of bearing analysis

free contact angle () 0 20 22 24 26 28 30 32

dynamic load capacity 12000 11500 11300 11100 11000 10800 10600 10300

contact angle (°) 25.8 322 334 34.6 36.0 374 38.9 40.4
max. contact inner 2040 1902 1880 1860 1836 1814 1793 1772
stress (MPa)  outer 2026 1900 1880 1858 1840 1821 1803 1786

caculated life (hours) 646 1106 1200 1311 1428 1556 1694 1839
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Fig. 12. Configuration of ball bearing fatigue life test-
er.
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