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Abstract :

An immune system has powerful abilities such as memory, recognition and learning to

respond to invading antigens, and is applied to many engineering algorithm recently. In this paper,

the combined optimization algorithm is proposed for multi-objective problem by introducing the

capability of the immune system that controls the proliferation of clones to the genetic algorithm.

The optimizing ability of the proposed algorithm is identified by using multi-peak function which

have many local optimums and identification of the flexural rigidity for wire rope model.
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Fig. 1 The production mechanism of

antibody in immune system
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Fig. 2 Flowchart of combined algorithm
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Table 1. Parameter of SGA and IGA

SGA IGA
Length of chromosome 20 20
Crossover probability, PC 0.7 1.0
Population size, N 200 35
Maximum generation, G 500 10000
Mutation probability, PM | Exponential type 0.2
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Fig. 4 Comparison of optimization result
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Table 2. Dimemsion of the ropes

Length | Diameter Area Linear Density
L(m | D@mm | A@mmd) | pAlkg/m)
Wire rope| 18 42 1067 8.74
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Fig. 6 Natural frequency analysis of rope
(spiral wire rope, D=42 mm, L=18 m,

T=137.3 kN)

Table 3. Natural frequency of the rope by

experiments

Mode Natural Frequency, f fxp (Hz)

number | 419 kN | 137.3 kN | 2746 kN | 4119 kN
1 3.600 5.050 6.150
2 3.950 7.200 10.100
3 6.050 10.800 15,700 19.000
4 8.300 14.950 20.875 25375
5 10.750 18.900 26.250 31.875
6 13.450 23.000 31.875 38.500
7 16.375 27750 37625 45375
8 32.125 43.75%0
9 23.000 37.250 50.000 59.500
10 26.875 42,500 56.500 67.000
11 31.125 48.000 63.250 74,750
12 34.750 53.750 70.250 83.000
13 39.750 60.000 78.000 91.250
14 66.500 86.000 99.500
15 73.500 93.750 109.000
16 80.750 102.000 113.500
17 88 250 111.000 128.000
18 120.000 137.500
19 130.000 148.000
20 140.000 159.000
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