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Design Optimization of Deep Groove Ball Bearing with Discrete
Variables for High-Load Capacity
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Abstract

A design method for maximizing fatigue life of the deep groove ball bearing without enlarging mounting
space is proposed by using a genetic algorithm. The use of gradient-based optimization methods for the
design of the bearing is restricted because this design problem is characterized by the presence of discrete
design variables such as the number of balls and standard ball diameter. Therefore, the design problem of
rolling element bearings is a constrained discrete optimization problem. A genetic algorithm using real coding
is used to efficiently find the optimum discrete design values. To effectively deal with the design constraints,
a ranking method is suggested for constructing a fitness function in the genetic algorithm. Constrains for
manufacturing are applied in optimization scheme. Results obtained for several 63 series deep groove ball
bearings demonstrated the effectiveness of the proposed design methodology by showing that the average
basic dynamic capacities of optimally designed bearings increased about 9~34% compared with the standard
ones.
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Fig. 1 Configuration of deep groove ball bearing
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Table 1 Example of a set of discrete variables for
genetic algorithm

dp (m) ) z(ea)
11.906 57.3 4
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13.494 57.8 9
13.500 579 10
14.000 58.0 11
14.288 58.1 12
15.000 58.2 13
15.081 583 14
15.500 584

15.875 58.5

16.000 58.6

17.000 58.7

17462 58.8
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Fig. 11 Contact stress distribution of the optimum
design with that of the standard design for
6307 bearing
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