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Research on Analysis Methods for Corrosion Damage of LD2CS Aluminum Alloy
in Accelerated Corrosion Environment

YAN Guang-yao, LIU Zhi-guo
(Qingdao Branch of Naval Aeronautical Academy, Qingdao 266041, China)

ABSTRACT: Objective To study analysis methods for corrosion damage data of LD2CS aluminum alloy. Methods Three
forecasting models were used to conduct regression and prediction analysis, targeting at the corrosion pit depths of LD2CS
aluminum alloy structural material, which were LS-SVM, BP-ANN and ARIMA. Basic forecasting principles and forecast
accuracy of the three prediction methods were compared and analyzed. Results The calculation results showed that the pre-
diction accuracy and the prediction extensionality of LS-SVM were better than those of the other models for the prediction of
corrosion pit depths of LD2CS aluminum alloy. Conclusion LS-SVM was the most suitable model for prediction of corrosion
pit depths of LD2CS aluminum alloy.
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Table 1 Ground parking environment spectrum in a

certain airport ( partial)
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Fig. 1 Environment spectrum of LD2CS in accelerate corrosion
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Fig.2 The dimension of the specimen ( thickness=4 mm)
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Fig. 3 Specimen surface morphology of pitting corrosion
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Fig. 4 3D morphology of corrosion pit
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Fig. 5 Longitudinal section of specimen corrosion pit
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Table 2 The observed corrosion pit depths series of
one typical corrosion pit after different corro-

sion periods

B [LIIRIN S B [LITRVN} S

PR/ a / pm FPR/a / pm
3 30.706 10 56. 849
4 39.558 11 60.042
5 45.472 12 64.466
6 47.710 13 66.239
7 51.181 14 67.310
8 52.946 15 69. 825
9 54.961
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Table 3 Fitting data and test data of corrosion pit

depths and their errors

Mok WA AME R HXHR PSR
Ef/a /um /pm /pm /% iR%E/%
6 47.710 45.577 2.133  4.471 1.45
10 56.849 58.406 -1.557 -2.720
12 64.466 63.888 0.578 1.320
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Table 4 Observed data and prediction data of corro-

sion pit depths and their error standard devi-

ation
MEE WIE WA BR2E MEXNR R
ER/a /pum /um  /um E/% i
13 66.239 65.858 0.381  0.575  0.498
14 67.310 67.885 -0.575 -0.854
15 69.825 69.678 0.147  0.211

2.2 BP-ANN Xt & #E /% [3] Y3 Fn 5 0

S ) A4 N T 25 X 2% ( Back-Propagation Arti-
ficial Neural Network, BP-ANN) & HaiF 515 &% %,
Nz 0 — i 28 2SR e B 2 A
B ATHRAEME SR | B 4 ) RE D B SRR AL, (HE BP AR
RIMAFTEAR Z2 AL, Fe An) 4 2% ~ R AL 1Y 128 X
PRI, IACSICTR o p 20

SCHRAIH BP MR 28 N 2 1 IR TR
FEMEHEAT T A A o #r, DA% 3,5,7,9,11 4
i H AR BR T B I 2 B AR, 55 4,6,8,
10,12 55 H Py 48 FRAY b 50 28 B A8 ik H b, 56
13,14 ,15 245 H Py 48 FRAY ioh Bt 38 B2 A8 D T 52 56
XA, Zeid i, RIREE S T2 B 6, %7 ) T 18
1000, Fe/NE TR 2R 1070 R/ M EE R 107, —
GBS PRECH tansig PREL, GO K 2k R
AR ) 220 BP M M4 AL, 15 20 A AU
XFECAERANE 7 Brs

x5 BHREMSEMNKERERE
Table 5 Fitting data and test data of corrosion pit

depths and their errors

Bageh WA AE R xR PSR
WR/a /um  /pm /pm E/ % RE/%
6 47.710 49.757 -2.047 -4.291 1.925
10 56.849 57.346 -0.497 -0.874
12 64.466 62.995 1.471 3.484
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Table 6 Observed data and prediction data of corrosion

pit depths and their error standard deviation

MEEM KRE WME  R2E MRHR Rk
Ff/a /um  /um  /um /% bRiEZE
13 66.239 66.122 0.117 1.766 1.442
14 67.310 69.316 -2.006 -2.980
15 69.825 72.461 -2.636 -3.775
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Table 7 The forecast results and forecast error of ARI-
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LA EFMK A AR XS L WA 5, T E A
K AR ZEN IR 6,

e RRE  HME PR R
AR/ AR / pum / pwm / pm bR
12 64.466 62.387 2.079 0.932
13 66.239 65.177 1.062
14 67.310 67.291 0.019
15 69. 825 69.574 0.251
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Table 8 Comparison of characteristics of the four mod-

els in small-size sample increasing time series
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