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ABSTRACT

This paper presents the artificial life algorithm which is remarkable in the area of engineering for
optimum design. As artificial life organisms have a sensing system, they can find the resource which they
want to find and metabolize it. And the characteristics of artificial life are emergence and dynamical
interacting with environment. In other words, the micro interaction with each other in the artificial life's
group results in emergent colonization in the whole system. In this paper, therefore, artificial life algorithm
by using above characteristics is employed into functions optimization. The effectiveness of this proposed
algorithm is verified through the numerical test of single and multi objective functions. The numerical tests
also show that the proposed algorithm is superior to genetic algorithm and immune algorithm for the
Multi-peak function. And artificial life algorithm is also applied to optimum design of high-speed, short
journal bearings and verified through the numerical test.
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Fig. 4 Contowr line and emergent colonization for
multi-peak function after 2000 generation

Table 1 Calculation results of multi-peak function by
Quasi-Newton method

Initial value(xi, x2)

(-0.7-0.7) | (-05,-05) | (05, 05) | (0.7, 0.7

x) ~(.4388 -0.4388 04338 0.4388

X2 -0.9165 -0.3058 0.3058 09165

f (a, x2) | -14.3331 | -16.0917 | -16.0917 | -14.3331

Local Global Global Local

Results . . . .

optimum | optimum |} optimum | optunum
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Table 2 Input parameters for optimum design

Minimum radial clearance Cmn = 40um

Maximum radial clearance Cmax = 300¢m

Minimum length to diameter ratio | A min = 0.2

Maximum length to diameter ratio | A max = 06

Minimum lubricant viscosity / min = 0001Pa-s

Maximum lubricant viscosity # max = 003Pa-s

Allowable minimum film thickness | #, = 104m
Allowable maximum film pressure | p, =35 MPa
Allowable film temperature rise 4T, = 10K
Density of lubricant o = 860 keg/m’
Specific heat of lubricant C,=419x10° J/kg - K
Journal diameter D =0lm

Journal rotational speed n, = 40~240 rps
Applied load to bearing W = 10 kN

Scaling factor By =18, =10
Weighting factor aijlay =51
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