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Optimum Design of Journal Bearing Using Simulated Annealing Method
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ABSTRACT

This paper describes the optimum design for journal bearing by using simulated annealing method. Simulated annealing
algorithm is an optimum design method to calculate global and local optimum solution. Dynamic characteristics of a journal
bearing are calculated by using finite difference method (FDM), and these values are used for the procedure of journal
bearing optimization. The objective is to minimize the resonance response (Q factor) of the simple rotor system. Bearing

clearance and length to diameter ratio are used as the design variables.
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Table 1 Input parameters for optimum design

Minimum radial clearance Cmin 20 pm
Maximum radial clearance Cumax 500 um
Minimum length to diameter ratio Amin 0.35
Maximum length to diameter ratio Amax 0.65
Minimum film thickness h; 40 Um
Maximum film pressure pq 10 MPa
Viscosity of lubricant 1 0.01 Pa-s
Journal diameter D 0.1 m
Applied load to bearing Fg 4000 N
Rotor mass M 125 kg
Rigid bearing critical speed @ 4,820 rpm
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Fig. 6 Optimization results and feasible solution region
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