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Abstract: Ow ing-to the increasing demand for raising the thrust-w eight ratio of modern
aero-engine, it is very mportant to optimize the structures of the components T raditional
optim ization methodsof structure design are time-conaum ing and hard to be put into practice So,
in thispaper, a nav method of structure design optimization is induced to w hich both BP neural
networks and genetic algorithms (in short: BPN-GA ) are goplied A progran w hich contains 9
variables is designed for the structure optimization of a disk model with the BPN -GA m ethod,
which proves that it has better calculating rate and precision than those with traditional

optim ization methods
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Fig 3 Sketch of BPN -GA calculation
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Table 2 D mensionsof disk (unitmm) N]i V5
=l i‘x
X1 X2 X 3 X 4 Y1 < 4
g

63 72.5 214.5 226.5 22.5

Y2 Y3 R1 R2
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Fig 3 Disk model
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94 ; 5.6%, 1. 5%:;
4 Von M iss
3 M ises 649. 7IM Pa,
Table 3 Maximum M iss stressand volune VonM iss 0. 04%
M ises M Pa /mm? 4
650. 158 1. 09950E6 4 1
4
Table 4 Design var ables (FEM) J FEM
X1 61.5 64.5 ( ’
X 2 70.0 75.0
X3 210.0 219.0 ! 6) ’
X 4 224.0 227.0 BPN-GA
Y1 19.0 26.0 )
Y2 4.4 5.2
Y3 2.8 3.4
R1 10.0 16.0 "BPN -GA
R2 10.0 16-0 BPN -GA
, 2 , 5
BPN -GA
, 5, ’
6 1
5 BEN -GA '
Table5 Optimized result based on BPN-GA method 42
/mm? 1. 0226E6
Miss  MPa 650. 0 6 :
6
Table 6 Optimized result based on
traditional method ' .
/mm? 1. 0384E6 '
M i P 649. 71
ises M Pa BEN-GA
3 5 , , )
) 7% ,
1 ( L
6) 1. 0384E6mm°, BP ,
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