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Multi-objective robust optimal design for spiral springs

JIA Yun-hai, ZHANG Wen-ming

Vehicle Engineering Institute, University of Science and Technology Beijing, Beijing 100083, China

ABSTRACT A mathematical model of multi-objective optimal design based on robust was established in order to find the least change
spring s stiffness, maximal inherent frequency and minimal spring mass. Random factorsin the optimal design w ere considered sy n-
thetically. The mathematical model was compiled into a programmer and computed into the result in MATLAB. A hydraulic valve
spiral spring design example show s that the designed target can be improved by multi-objective robust optimal design and the dynamic
response characteristics of the hydraulic valve were enhanced in a certain extent.
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Table1l  Parameters of the spiral spring
, Lo @ , o/
0/ (kg m~3) (kg'm ™ ?) GPa o4/ MPa mm 64/ mm G,/ O,/ mm
7980 16. 52 78 4 163. 5 0.0033D, 0. 01 +0 25 0. 004 H,,
2
Table 2 Comparison of data before and after optimization
/ / / /
mm mm kg (N°mm™ 1) /Hz /1074
2.5 20 135 0. 037 3544. 6 163. 30 7. 08 93. 87 3.28
2.3 18 13.5 0. 030 3483.3 185. 48 5.49 95. 25 3.74
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