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Optimum Field Balancing of Rotating Machinery
Using Genetic Algorithm

Won-Ho Choi, Bo-Suk Yang and Ho-Jin Joo

Key Words: Balancing (23 8 #lo]), Unbalance(&3 %), Correction Mass (42 A 2F), Influence
Vector (o3 gkl g]), Genetic Algorithm (- <32]%), SUMT Method (52} =] 4

oF & & 3k7|4)
Abstract

This paper presents the calculating method of optimum correction mass within permissible
vibration limits for rotating machinery in two-plane field balancing. Basic technique of this
method is based on influence coefficient method, and graphic vector composition that the resul-
tant of two influence vectors obtained by trial mass have to be equilibrium with initial vibration
vector in the each correction plane. Genetic algorithm which is a search algorithm based on the
mechanism of natural selection and natural genetics is used for vector composition, and SUMT
method is used to objective function which seeks optimum correction mass for balancing a rotor.
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Table 1 Searching parameter

Population size

Chromosome length

Crossover probability No. of generation

100 60 50% 300
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Fig. 3 Coding example
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Table 2 Balancing examples

. ) ) Vibration measurements
Initial vibration Trial mass .
Examples ) (mils z deg.)

(mils « deg.) (grams ~ deg.)

Plane 1 Plane 2

. Plane 1 1.24252 Plane 1 0.42202.5 1.32253 3.22340

Plane 2 2.82347 Plane 2 0.42 67.5 1.42229 2.72349

) Plane 1 1.62 32 Plane 1 0.4£292.5 1.72 29 2.32 53

Plane 2 1.82 60 Plane 2 0.42180 1.52 12 1.82 62

; Plane 1 1.0£160 Plane 1 0.2£180 1.42161 0.92264

Plane 2 1.1£291 Plane 2 0.42315 0.7£189 1.62294
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Table 3 The results of optimum correction mass
Permissible Correction mass{grams ~ deg.)
vibration Example 1 Example 2 Example 3
limit(mils) Plane 1 Plane 2 Plane 1 Plane 2 Plane 1 Plane 2
0.3 2.03£67.2 | 0.632317.3 | 1.25£151.3 | 0.66<£110.2 | 2.482162.0 | 2.242346.5
0.4 1.95274.0 | 0.634322.3 | 1.072142.9 | 0.632112.6 | 2.422168.4 | 2.182352.3
0.5 1.92276.6 | 0.452313.4 | 1.02£145.9 | 0.63< 97.8 | 2.192168.6 | 1.912351.6
0.6 1.88267.7 | 0.312304.0 | 0.942149.0 | 0.51<111.6 | 2.00£190.2 | 1.87«£ 14.1
0.7 1.87256.4 | 0.184313.9 | 0.942156.9 | 0.47< 96.3 | 1.412184.5 | 1.41«£ 12.4
0.8 1.58261.0 0.212345.4 | 0.814£154.4 | 0.392112.6 | 0.702£168.0 | 0.66356.2
0.9 1.48259.7 | 0.0752305.6 | 0.7 £140.7 | 0.36<£121.6 | 0.20£187.3 | 0.30« 37.1
1.0 1.41257.6 10.001£340.2 | 0.63£151.4 | 0.322 91.2 | 0.052180.2 | 0.082 44.2
Exact
solution 2.26269.3 | 0.75£299.6 | 1.38£144.3 | 0.852114.5 | 3.31£151.1 | 2.934334.1
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(a) Example 1
Fig. 7 Continued
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Plane 1 Plane 2

(b) Example 2

Plane ! Plane 2

(c) Example 3

Fig. 7 Balancing results
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