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ABSTRACT

This paper presents a hybrid method to compute the solutions of an optimization problem. The
present hybrid algorithm is the synthesis of an artificial life algorithm and the random tabu search
method. The artificial life algorithm has the most important feature called emergence. The emergence
is the result of dynamic interaction among the individuals consisting of the system and is not found
in an individual. The conventional artificial life algorithm for optimization is a stochastic searching
algorithm using the feature of artificial life. Emergent colonies appear at the optimum locations in an
artificial ecology. And the locations are the optimum solutions. We combined the feature of
random-tabu search method with the conventional algorithm. The feature of random-tabu search
method is fo divide any given region into sub-regions. The enhanced artificial life algorithm (EALA)
not only converge faster than the conventional artificial life algorithm, but also gives a more accurate
solution. In addition, this algorithm can find all global optimum solutions. The enhanced artificial life
algorithm is applied to the optimum design of high-speed, short journal bearings and its usefulness is
verified through an optimization problem.
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Table 2 Input parameters for optimum design

Minimum radial clearance

Maximum radial clearance

Minimum length to diameter ratio

Maximum length to diameter ratio

(22)
Cmin = 40 #m
Cmax = 300 p#m
Awmn = 02
Amax = 06

Minimum lubricant viscosity

HAan = 0001 Pa-s

Maximum lubricant viscosity

o pmax = 003 Pa-s

Allowable minimum film thickness b = 10 mm
Allowable maximum film pressure pa = 10 MPa
Allowable film temperature rise 4T, = 70 K
Density of lubricant p = 860 kg/m’
Specific heat of lubricant Co = 419103 J/kgK
Journal diameter D=01m

Journal rotational speed n, = 80~240 rps
Applied load to bearing W = 10, 20 kN
Scaling factor B1 =1 8, = 10°
Weighting factor a\/a; = 5/1
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