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Study on the optimal design for Planetary Gear Train using simulated annealing

Young Hyuk Choi*, Tae Hyong Chong”, Geun Ho Lee"

% Abstract II

A planetary gear trains has characteristics in compactness, power transformation ability and constant meshing. Usability is increased
in applications of auto transmission and.industrial gearbox. Study on optimum design of planetary gear train has been progressed
on minimization of weight, miniaturization of planetary gear train and improvement of high strength. There are demands of study
for the planetary gear train required long life estimation.

In this work, being considered life, strength, interference, contact ratio and aspect ratio, the optimum design algorithm is proposed
to reduce the volume of planetary gear train with transferring the same amount of power. In the design of algorithm for planetary
gear train, the determination of teeth number is separated to achieve simplicity and the simulated annealing method as a global
optimal technique is used for optimal design method.
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material oplimization problem

feasible state feasible solution

energy objective function

crystallization optimum solution

annealing simulated annealing

quenching focal search method
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Table 3 Algorithm of simulated annealing

Algorithm SA
begin; /7X: Initial solution,
INITIALIZE(X, T, L) /IT: Initial temperature,
repeat //L: Initial iteration number
fori=1t L do {
Y = PERTURB(X)
HE(Y) <EX)) or (exp(E(X) - E(Y)YT)> random(0,1){
X=Y; } }
UPDATE(T, L) //Update T and L
Until(Stop~criterion)
End
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Table 4 Design specification of increaser for wind power system

Transmitted power (kW) 750
input REM 241
G ear ratio 0.23
Gear type Planctary gear train
Pressure angle (deg) 20
Number of planet 4
R eliab lity 90
Life (hr) 60000
Material AISI9310(VAR)
Lubricant VG 460
Quality (ISO) 6
W ¢ibul exponent 2.5
Load-life exponent 4.3
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Table 5 Result of Step2 Table 6 Result of Step2
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Table 7 Design result

Number of teeth i sun gear 26
Number of teeth in Elanc! gear 30
Number of teeth in ring gear 86
Normal metric module 12
Face width(mm) 125
Aspect ratig 0.4
Contact ratio 1.64
Safety factor 1.8
Output rpm 103.63
Life(hr) 62133
Contact stress(N/mml) 463.87
Permissible contact strcssgN/mml) 558.57
Bending stress(N/mm’) 155.46
Permissible bending stress(N/mm’) 336.29
Volume(mm")_ 130288131
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