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H|0{2!), Design optimization (A7 Z|Xst), Stiffness (ZAd), Load capacity (S5H22F),
Particle swarm optimization algorithm (QIX} =&} %[&st &

2|Z&), Genetic algorithm (%Xt L12|E)

This paper presents the development of a design optimization module for achieving the best performance of hydrostatic
bearings. The design optimization module consists of two components: a bearing performance analysis module and an
optimization module that utilizes optimization algorithms. Widely recognized global search methods, genetic algorithm
(GA), and particle swarm optimization (PSO) algorithm, were employed as the optimization algorithms. The design
optimization problem was defined for hydrostatic bearings. Optimization design processes were carried out to improve
load capacity, stiffness, and flow rate. Subsequent experimental validation was conducted through the fabrication of a
practical experimental setup. The design optimization model demonstrated superior performance compared to the initial
model while satisfying design conditions and constraints. This confirms the practical applicability of the design

optimization module developed in this study.
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Fig. 3 Performance analysis module for hydrostatic bearings
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Fig. 5 Specification of a hydrostatic bearing for design optimization
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Table 1 Comparison between initial design and optimal design

Load capacity [kgf]
Unloaded Loaded
Before optimization 54.1 71.8
After optimization 64.1 95.9

Stiffness [kgf/um] Inlet flow
Unloaded Loaded [Vmin]
3.74 420 0.042
5.15 5.62 0.024
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(b) Design parameters

Fig. 8 Comparison of results before and after optimization
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—— Simulation
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Fig. 11 Experiment and simulation results of load capacity and
stiffness before and after optimization
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