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Abstract: The basic variables are sampled by Monte-Carlo method. Instead of complicate

finite element analysis, a/Neural Network, which was well trained by the results of ADINA

program, is used to calculate the displacement at the rim of turbine disc. As a result, this paper

shows how to use Neural Network method to calculate the creep reliability of an aero-engine

turbine disc.

Key words: aerospace propulsion; neural network; turbine disc; creep; reliability

[1,2]

[1]

. 2002- 04— 01; . 2002- 09— 29
(1963- ),



212 18
: owi= fi(x) (1
ohi = f2(ly) (2)
oyr = [3(y#) (3)
hj = Zwi < oxi+ 6
= 1
[1]
2 8 ) (4
!
yi = Zw_,'k < ohy + O
(ADINA ), (n,A) =1
; (@ ) (5
[
n 2
A 2 1 8
3
o n
‘30_11 7 , A ,
1 n A,
3 5 (1 (3
Filw)sf 2(x)af3(x) .
3.1 :
1
: filey=—x \ faAa) = folx) = 77
3
32
m l
n 3 1 )
DX , 0Xi > ,
,i= 1,2, .mhy , oh; ( ) /
J= 12 Ly
70}”" 7k: 1,27 s S Wif ’
5 Wk BP (
) ,
(1) Wi , Wik 0,6
1 ADINA ( :mm)
Table | The result of the creep displacement at the rim of turbin disc cal culated by ADINA program (unit: mm)
n/ ( min)
13283. 25 13305. 50 13327.75 13350.00 13372.25 13394.50 13416. 75
1. 1494E- 37 0. 161893 0.163124 0.163124 0.169103 0.172216 0. 175418 0. 178711
1. 2171E- 37 0. 164173 0.167156 0.170226 0.173375 0.176517 0. 179950 0. 183378
1. 2847K- 37 0. 171113 0.174297 0.177572 0.177572 0.182574 0. 184388 0. 187962
1. 3523g- 37 0. 171798 0.175007 0.178309 0.181703 0.185193 0. 188784 0. 192477
1. 4199E- 37 0. 175523 0.178844 0.182473 0.185774 0.189382 0. 192740 0. 196928
1. 4375E- 37 0. 179199 0.182628 0.186156 0.189747 0.193523 0. 197365 0.201319
1. 5551E- 37 0. 182818 0.186310 0. 190001 0.193749 0.197605 0. 197605 0. 205655
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Fig. 1 T he structure of neural network
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Table 2 Data used to train the neural network

n/ ( min)
13283. 25 13305. 50 13327.75 13350.00 13372.25 13394.50 13416. 75
1. 1494E- 37 0. 161893 0.163124 0.172216 0. 178711
1. 2171E- 37 0.167156 0.173375 0. 179950
1. 2847 - 37 0. 171113 0177572 0.182574 0. 187962
1. 3523 - 37 0. 175007 0.181703 0. 188784
1. 4199E- 37 05175523 0182473 0.189382 0. 196928
1. 4875E- 37 0. 182628 0.189747 0. 197365
1. 5551E- 37 0. 182818 0. 190001 0.197605 0. 205655
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Table 3 The result of the neural network testing
/ T
n( 11308325 13305.50  13327.75  13350.00  13372.25  13394.50  13416.75
1. 14945~ 37 0.164361 0.170057 0. 174870
1. 2171~ 37 0. 163792 0.171195 0.177227 0. 182116
1. 2847E- 37 0.171146 0.178731 0. 184597
1. 3523E- 37 0. 169499 0.179112 0.186191 0. 191333
1. 4199E- 37 0.178329 0.186910 0. 192801
1. 4875E— 37 0. 176942 0.187134 0.193791 0. 198045
1. 5551E— 37 0.187772 0.194839 0. 199140
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