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A Study on Optimal Design of Rocker Arm Shaft
using Genetic Algorithm

Y. S. An, 8. J. Lee, D. W. Lee, S. H. Hong(Grad. Mech. Eng. Dept., DAL,
S. 8. Cho(Vehicle Eng. Dept., SCNU), W. 8. Joo(Mech. Eng. Dept., DAL

ABSTRACT

This study proposes a new optimization algorithm which is combined with genetic algorithm and ANOM. This
improved genetic algorithm is not only faster than the simple genetic algorithm, but also gives a more accurate
solution. The optimizing ability and convergence rate of a new optimization algorithm is identified by using a test
function which have several local optimum and an optimum design of rocker arm shaft. The calculation results are

compared with the simple genetic algorithm.
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Table 1 Orthogonal array, L9(34)

Exp. Column mirrber Resalis(R
Mo A E c D eslts(R)
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9 3 3 2 1 Ko
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Fig.3 (Goldstein-Price function

Table 3 Conditions of GA and IGA

Population size 30
Crossover rate 0.75
Mutation rate 0.01
Generation (cycle) 100

Table 4 Comparison of GA and IGA

Analytic
solufion GA IGA
Oxlfﬁgleal 3.00 3.5818 3.0535
No. of
generation 51 38
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Table 5 The most dangerous failure boundary
condition of rocker arm shaft
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case L M N K
D 3 2 1 3
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Fig. 4 Design variables of rocker arm shaft

Table 6 Conditions of GA and IGA

Population size 50
Crossover rate 0.75
Mutation rate 0.01

Generation 500

Table 7 Material propertics of rocker arm shaft

Tensile Strength,o, (MPa) 769
Yield Strength,ay (MPa) 210
Young's modulus (GPa) 205
Poisson's ratio 0.29
Elongation (%) 6.27
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Fig. 5 FEM analysis result of rocker arm shaft

Table 8 Comparison of GA and [GA

GA IGA

RSM FEM RSM FEM

Optimal
value (MPa) 569.5 | 622.9 | 565.7 | 608.7

No. of 302 116

generation

X1 X2 X3 X1 X2 X3

Position of DV

6.389|0.383|2.136|6.498| 0.36 |2.193
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