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Optimum design of double-row angular-contact ball

bearing with immune algorithm

CHENG Chao, WANG Jiu-gen

(College of Mechanical Engineering,
Zhejiang University, Hangzhou 310027, China)

Abstract: The optimal design model of double-row angular-contact ball bearing was es-
tablished. Dynamic load rating, static load rating and the weighted sum of these two load ca-
pacities were set as objective functions respectively, the bearings were optimally designed
with immune algorithm. The design parameters included number of rolling elements in one
row, the rolling element diameter, inner race groove curvature radii, outer race groove cur-
vature radii and the pitch diameter. The optimal results of immune method were compared
with those of genetic algorithm, and the immune algorithm achieved more efficient results.
Furthermore, compared with the designs in the handbook of rolling bearings, dynamic load
rating and static load rating of the optimized bearings (3210 and 3218) had an increase of
more than 60%.
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Fig. 1 Illustration of vaccine detection and vaccination
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Table 1 Optimal results with genetic algorithm
VR AERTS D/mm d/mm z d,/mm fi fo dr/mm Con/kN
. 50 90 17 11.8974 0.5150 0.5173 70.9299 79.6104
HUE Bl B A
90 160 17 20.9910 0.5150 0.5164 125.1038  221.2839
. 50 90 18 11.0286 0.5189 0.520 71.4803 71.7932
B E T A
90 160 17 20.9513 0.5169 0.520 125.9707  239.5756
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Table 2 Optimal results with immune algorithm
(R AERTS D/mm d/mm Z d,/mm fi fo dy, /mm Cop /kN
. 50 90 17 11.9167 0.5150 0.5150 70.9330 79.9
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90 160 17 21 0.5150 0.5150 125.0002 221.7
. ‘ 50 90 18 11. 3887 0.5151 0.520 71.7780 76.4
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