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Interval multi-objective optimization for the specific power

of a helicopter’s main reducer planetary gear trains
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Abstract; The interval multi-objective optimization objective functions and constraint
functions for the optimization problem of the specific power of a certain helicopter’s main re-
ducer planetary gear trains with uncertain parameters of density and friction coefficient were
established. The optimal parameter interval of objective functions and the design variables
were obtained by using the improved interval multi-objective hierarchical optimization meth-
od, then the helicopter’s optimal main reducer planetary gear trains were compared and ana-
lyzed. Finally the experiment scheme for the efficiency of helicopter’s main reducer planetary
gear trains was designed according to the optimization results. The results showed that: the

gearing efficiency was improved by 2. 14% , while the weight declined by 6. 2% after the in-
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terval multi-objective optimization of the helicopter’s main reducer planetary gear trains, and

the trend of the efficiency curves was more smooth and steady under the high-speed and

heavy-duty working conditions, illustrating the effectiveness of the interval multi-objective

optimization method used in the specific power optimization of a certain helicopter’s main re-

ducer planetary gear trains.

Key words:

helicopter main reducer; specific power; multi-objective optimization;

interval analysis; efficiency experiment
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Table 1 Initial values of the design variables and
the optimization results
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2/ 20 25 17 22.927 23
a/ () 20 22 13 18. 460
he 1.1 1.4 1 1. 302
R —0.1 0.5 —0.5 0.0529
x, —0.1 0.5 —0.5 0.0108
X, —0.1 0.5 —0.5 0.5
n/ A~ 3 5 3 3 3

Table 2 Multiple objective optimization results of

the main reducer

W, W, B\%E/kg /)75(%;/%
0.508 0.492 22.832~25.798 95.534~97.767
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Table 3 Comparison of the results before and
after optimization of a certain type of helicopter

main reducer

ZH AL iy A
AB/cm’ 2476.7 2322.9
kg 19. 813 18.583
AR/ % 94.513 96. 651
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Table 4 Comparison of restriction results before and
after optimization of a certain type of helicopter

main reducer
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