o516 HH 2 W) PEAaEEFIR 2006 4 2
Vol. 16 No. 2 The Chinese Journal of Nonferrous Metals Feb. 2006

XEHS: 1004~ 0609(2006) 02 ~ 0351 ~ 06

ETF GA-BP 9 NiFe:0s £ & B EMRRMILEIT

2= W), K, B
(hRIRY meRl S TREB, KD 410083)
1 E: R BP APPSR NiFea Os F 4 P %0 1 1tk IH K52 1 Flo 265 ik R HEAT T R G0 . 1852 T LA
ALOs R « RMEELRE - 2 T L o TR LA A3 BN, B 3 Ol i 0 P R A ARG Bk, R
AT GA-BP fhik7J7ik, BP %25 GA AT ST X AR I E 4 . 45 5K W), NiFea0s 3 42 Wi 7 2k B
A 0K PR 5 ot 2R N 5 R 5 S W A ARARBE T 0 5 S 45 e (AR B .
KEEIT: meb i MEVEBHMG b AN TAG M, BE Ik
PESES: TF 821 XRKFRIRED: A

Optimization designs of NiFe:Os cermet inert
anodes based on GA-BP hybrid neural net work

LI Jie, LIU Darfei, QIN Qing-wei
(School of Metallurgical Science and Engineering,

Central South University, Changsha 410083, China)

Abstract: The corrosion processes of 5% Nt NiFe2O4 inert anodes were recognized by back propagation neural net
works and the prediction model was presented. The structures of neural net work include four input nodes, alumina
concentration, bath temperature, cryolitic ratio, and area ratio of cathode to anode, current density, and one output
node, corrosion rate. The hybrid neural network, genetic algorithms and back propagation neural networks, were
applied when optimizing the design of the trial parameters. Some trial strategies were deduced by the hybrid model.

The application and experimental results shows that, the neural prediction values of the corrosion rate of NiFexO4 inert an-

odes fit in with the trial values, and the hybrid neural network model has guidance signification for material design.
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Fig. 1 Procedure of GA-BP optimization
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Table 1 Learning results

Input of BP

Corrosion rate/ (mg * em™ 2« h™ 1)

No. Alummfi Currhent Cryolitic Area ratio Bath Learning Prediction Relative
concentration/ density/ tio( CR) of cathode ; ture/ C | | /o
% (A* em2) ratio T emperature value value error/ %
1 6.649 6 0.3378 2.0 5.42 930.9 0.9371 0.9243 -1.37
2 8.469 8 0.2316 2.4 4. 68 958.5 0.8282 0.8440 1.91
3 8.8824 0.2255 2.6 4.73 963.7 0.8713 0.8625 - 1.01
4 9.083 8 0.2304 2.8 4.75 965. 4 0.9390 0.908 5 -3.25
5 9.1856 0.2513 3.0 5.19 965.0 0.9242 0.9415 1.87
6 1.000 0 1.0 2.3 24. 85 986. 5 28.1987 28.1662 -0.12
7 2.0000 1.0 2.3 24.30 980. 4 19.0254 19.023 8 -0.01
8 3.0000 1.0 2.3 24.40 974.9 14.5532 14.5517 -0.01
9 4.0000 1.0 2.3 23. 84 969.9 10.9857 10.9823 - 0.03
10 7.000 0 1.0 2.3 24.07 957.2 8.6909 8.7152 0.28
11 8.0000 1.0 2.3 24.06 953.4 8.5263 8.5224 -0.04
12 8.1820 0.5 2.3 0.6258 954. 1 1.7425 1.7280 -0.83
13 8.1820 2.0 2.3 0.6258 954. 1 2.3429 2.3324 - 0.45
14 8.1820 3.0 2.3 0.6258 954.1 3.5243 3.5290 0.13
15 8.1820 5.0 2.3 0.6258 954.1 5.8933 5.8940 0.01
R2JEE TN R
Table 2 Predictive results of corrosion rate
Input of BP Corrosion rate/ (mg * em™ 2« h™ 1)
No. Alummfi Currhent Cryolitic AR ALt Bath Trail Prediction Relative
concentration/ density/ tio( CR) of cathode : ture/ C al al /o
% (A* em™2) ratio to anode emperature value value error/ %
1 2.5 1.0 2.3 24.35 977.6 16.2017 16. 1715 -0.19
2 3.5 1.0 2.3 24.14 972.3 12.5025 12. 680 8 1.43
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Table 3 Optimization results of GA-BP hybrid model

Input of BP Corrosion rate/ (mg * em™ 2 * h™!)
Alumina Current Area ratio
No. Cryolitic Bath Trail Prediction
concentration/ density/ of cathode Evaluation
ratio( CR) temperature/ ‘C value value
Y% (A* cm ?) to anode
1 7.8345 0.25717 2.2 5.19 948.2 0.7542 0. 80 Better
2 8.1818 1.0 2.3 0.6258 954.1 1.787 4 1.55 Good
3 6.0000 1.0 2.3 24.09 961. 1 9.0199 9.12 Good
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