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Genetic Algorithm Based Design of Deep Groove Ball Bearing
for High-Load Capacity
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Dept. of Mechanical Design and Production Engineering, Graduate School of Hanyang University
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Abstract - This paper suggests a method to design the deep groove ball bearing for high-load capacity by
using a genetic algorithm. The design problem of ball bearings is a typical discrete/continuous optimization
problem because the deep groove ball bearing has discrete variables, such as ball size and number of balls.
Thus, a genetic algorithm is employed to find the optimum values from a set of discrete design variables.
The ranking process is proposed to effectively deal with the constraints in genetic algorithm. 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 increase

about 9~34% compared with the standard ones.
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(a) Open Type (b) Sealed Type

Fig. 1 Configuration of deep groove ball bearing.
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Fig. 2 Design space of deep groove ball bearing.
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Stepl Step2 Step3 Step4

Fig. 3 Assembly procedure of deep groove ball
bearing.

Fig. 4 Force for DGBB assembly.
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Fig. 5 Geometric relationship of DGBB assembly.
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Table 1 Example of a set of discrete
variables for genetic algorithm.

dB dm z
. 3
. 4
11.906 57.3 5
12.000 574 6
12,500 575 7
12.700 57.6 8
13.000 57.7 9
13.494 57.8 10
13.500 579 11
14.000 58.0 12
14.288 581 13
15.000 58.2 14
15.081 583
15.500 58.4
15.875 585
16.000 58.6
17.000 58.7
17.462 58.8
17.700 58.9
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Fig. 6 Design variables and objective change
(standard vs. optimum)

Optimum

Standard

Fig. 7 Bearing cross-section configuration for the
6307 bearing. (standard vs. optimum)
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Bearing : 6307 (35/80/21)
Axial load = 1920N
Radial load = 3320 N

300°

270°

- <@ - Standard desian
240° fatigus life (L ) = 237X10° rev.
-—=— Optimum desian

tatique life (L} = 377X10° rev.

180°

Fig. 8 Contact load distribution of the optimum
design with that of the standard design for 6307
bearing.

{a) Ball - Outer Receway Contact Stress (o} (b} Ball - iner Raceway Contact Stress fo))

Fig. 9 Contact stress distribution of the optimum
design with that of the standard design for 6307
bearing.
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Fig.10 Convergence history of the cost value
(@i +Qc0) for 6307 bearing.
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Fig. 11 Optimized basic dynamic capacity with the
standard ones for 63 series bearings
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