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Abstract

This paper presents a combinatorial method to compute the solutions of optimization problem. The present
hybrid algorithm is the synthesis of an artificial life algorithm and the random tabu search method. The hybrid
algorithm is not only faster than the conventional artificial life algorithm, but also gives a more accurate
solution. In addition, this algorithm can find al} global optimum solutions. And the enhanced artificial life
algorithm is applied to optimum design of high-speed, short journal bearings and the usefuless is verified
through this example.
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Fig. 1 the flowchart of the combined optimization
algorithm
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Fig. 2 Geometry of a hydrodynamic journal bearing

o2 HFHMAUTE IR HFYseE gL
AL Aol oiva, E AFHeE HAHHAE &
AE7) f8A BE A Furt desit. 0
A B =RAE F3E 9348E dndse
o] & Wojgel HALAN dF A7 Ee

HES 71&9] A3 ¢udsH vasiin.

3.1 A4 AEHAOO

AALAE FH5t AL Fig. 2 o Yehd 1L
& A2Z Ad wojg e HAMAASTE Fohle
Aol AARTEE 48 M7} A8E 4 3l
oy, B =RdqAe WAEEA C, Ay A, B
A puE A143ld HARSYHE U3 Zo]
F@A3A.

X" =(C,A,m) @

A FolAE wojge LARXAEQ
3T W), HHEE naps), BUE 5 #HUY
p(MPa), #2t20} TK), AQEH vl&E F(N),
FFHF Om’s), FEY NFAEE @, (rads) 5Ol
webA Wsste B Folth. o] AuNsrsEd o
gt oz dAASe] s AR eI
3.2 TFE=7in Mefdiol dAZA S

AFHdAzAL TEFy] A8 FEIPEL
e 2o

g,(X)<0, (i=1~10) (03]

7] A

g =Cpin —-C, 2,=C-Cp’

83 =Amin — 4, 84=A— Ax»

&5 = Hmin —Hs 86 =H~ Hmax

87 =ha —C{I—EO(X)}, 3)

gs =AT(X)_ATay

244 =a)—ﬂ)a.(X),

£10 = Prax (X) = Py

2] 3)ohA FA min I max & 7 JHUSF
9 sem ke Julw

Table 1 Input parameters for optimum design

Minimum radial clearance Conin=40 um
Maximum radial clearance Crnax=300 pm
Minimum length to diameter ratio A=0.2
Maximum length to diameter ratio A=0.6
Minimum lubricant viscosity p=0.001 Paes
Maximum lubricant viscosity p=0.001 Pa:s
Allowable minimum film thickness h=10 um
Allowable maximum film pressure P=10 MPa
Allowable film temperature rise AT=10K
Density of lubricant p=860 kg/m’
Specific heat of lubricant C=4.19x103 JkgK
Journal diameter D=0.1m
Journal rotational speed n=40~24 rps
Applied load to bearing W=10 kN
Scaling factor Bi=1, =10°
Weighting factor oy/a=5/1
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Fig. 3 Optimal results: radial clearance vs. rotating speed
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Fig. 4 Optimal results: length to diameter ratio vs.
rotating speed
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Fig. 5 Comparison with AL (Artificial Life algorithm)
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Table 2 The parameters in EAL

b(S){m Value i?'mb Value ‘
E, 10 P, 1
Ge 50 R, 3
I, 150 Re 150
L, 5 Rp 0.0002
L 125 N, 5
N, 3 R, 10
Dy 1.0 a 12
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