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Optimal Design Method for Personalized
Angular Contact Ball Bearings

HAN Zeguang ,LIAO Xiaoxuan ,HAO Ruiqin,BAI Xiaotian

(School of Mechanical Engineering, Shenyang Jianzhu University , Shenyang, China, 110168 )

Abstract ; In this paper,in order to improve the performance of angular contact ball bearings and
provide a personalized structure size scheme,a multi-objective optimization design was carried out
for the internal non-standardized structure size of angular contact ball bearings. The multi-objective
optimization design mathematical model was established with basic rated static load, basic rated
dynamic load and minimum oil film thickness as the objectives,and used the improved NSGA- II
multi-objective genetic algorithm to solve this model. Then the Entropy-TOPSIS evaluation method
was used to evaluate and sort the Pareto solution set to obtain the personalized optimal scheme.
Finally , taking the 7200AC bearing as an example, verified the optimization design method. After
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multi-objective optimization design,the optimal value of the basic rated static load and the basic

rated dynamic load increases by 38% and 8. 8% respectively compared with the standard value,

and the minimum oil film thickness also keeps good performance requirements, thus enriching the

internal structure size scheme of this type of angular contact ball bearing. In conclusion,the multi-

objective optimization method proposed in this paper has feasibility and diversity ,and improves the

internal structure design of angular contact ball bearings, so as to improve the performance of

angular contact ball bearings under different working conditions.

Key words : NSGA- II ; multi-objective optimization design;angular contact ball bearings ; entropy

weight-TOPSIS evaluation, personalized design
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Table 1 The Pareto solution of multi-objective
% Dy D, z oo komn  kpmx & e 3 o G H,
1 21.75 5.15 8 0.515 0.554 0.490 0.605 0.300 0.044 0.850 2813.87 4 145.09 0.000 238 21
2 21.75 5.15 8 0.515 0.559 0.456 0.616 0.300 0.044 0.850 2774.65 4 101.59 0.000 238 21
3 21.75 5.15 8 0.515 0.532 0.478 0.611 0.300 0.044 0.850 3002.47 4 352.33 0.000 238 20
4 21.75 5.15 8 0.515 0.564 0.497 0.616 0.300 0.044 0.850 2 740.68 4 064.20 0.000 238 21
5 21.75 5.15 8 0.515 0.557 0.465 0.634 0.300 0.044 0.850 2788.99 4 117.39 0.000 238 21
6 21.75 5.15 8 0.515 0.555 0.479 0.612 0.300 0.044 0.850 2809.46 4 140.18 0.000 238 21
7 21.75 5.15 8 0.515 0.563 0.429 0.628 0.300 0.044 0.850 2747.91 4072.12 0.000 238 21
8 21.75 5.15 8 0.515 0.550 0.455 0.616 0.300 0.044 0.850 2844.36 4 179.04 0.000 238 21
9 21.75 5.15 8 0.515 0.562 0.429 0.601 0.300 0.044 0.850 2 753.28 4 078.03 0.000 238 21
10 21.75 5.15 8 0.515 0.560 0.441 0.625 0.300 0.044 0.850 2768.11 4 094.37 0.000 238 21
F2  NEKL-TOPSIS 75 W7 2 Ml 1
Table 2 The evaluation results of entropy-TOPSIS method

e EmmwEs sowews mpmemg O P00 G TR

1 0.301 0.184 0.379 26 3.6 3

2 0. 363 0.106 0.227 24 2.5 7

3 0. 099 0.417 0. 808 34 8.8 1

4 0. 406 0. 164 0. 287 22 1.6 6

5 0.331 0. 163 0.329 25 2.9 5

6 0. 305 0. 165 0.351 25 3.5 4

7 0.418 0.102 0. 196 23 1.8 9

8 0.261 0.187 0.417 27 4.5 2

9 0.423 0. 053 0.112 23 2.0 10

10 0.379 0. 106 0.219 24 2.4 8
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