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Application of Grey Relational Analysis to Environmental Factors of Atmospheric
Corrosion of Aerospace Aluminum Alloys
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Abstract: Grey relational method was applied to evaluate the effect of environmental factors on atmospheric corrosion of
LY12CZ aluminum alloys combined with the corrosion data obtained from 7 of the national atmospheric corrosion test stations.
Analysis results indicated that the influence order of the meteorological factors in atmospheric corrosion exposing for one year, three
years, six years and ten years is always the same. For pollutant factors, the sorted result is changeable at different exposure time.
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Table 1 Climatic parameters and atmospheric pollutants of the test sites

s, HH PR - I Bt T demt HiX
L/ C 12.5 18.4 24.6 24.5 22.4 12 16.9
H AEXT I/ % 71 81 86 86 78 57 77
5i R/ (mmea™) 643 5339 6736 1881.4 1494 4 551.8 12435
= AHXFIRE KT 809% W/ (h-a™) 4049 5339 6736 6314 5048 2358 4871
% W HH/(d-a™) 92 132 122 149 158 65 114
£ ZHB/(d-a") 46 24 11 7 4 11 6
5 FHEY(d-a™") 76 229 122 243 137 75 152
H 2077.9 1317 2026 2072 1607 2559 1621
A H E 53 %% 46 29 45 47 37 50 38
CI )%/ (mg-m™) 0.1287 0.0054 0.0382 0.0237 0.0056 0.0127 0.0147
CIVTR/ (mg+ (100 em®) ™ +d™) 0.2498 0.0067 0.4353 0.1988 0.0235 0.0049 0.0105
SO, H¢ &/ (mg-m™) 0.1046 0.234 0.0752 0.0487 0.0318 0.1073 0.1003
T SO, LA/ (mg -+ (100 em®) ™ +d™) 0.7042 0.6973 0.0756 0.1822 0.1068 0.4415 0.2756
5 NH: % J#/(mg-m™) 0.0290 0.0766 0.0108 0.0311 0.0152 0.026 0.061
75 NH UL/ (mg- (100 em®) ™ +d™) 0.0396 0.0933 0.0128 0.2843 0.0834 0.0579 0.061
Yy H.S #eJE/(mg-m™) 0.0106 0.0048 0 0.0291 0.0071 0.0001 0.0038
5% H.S YL/ (mg -+ (100 em®) ™ +d™) 0.0130 0.0038 0.0220 0.0291 0.0152 0.0001 0.0038
ix NO &/ (mg-m™) 0.0379 0.066 0.0009 0.0077 0.0352 0.022 0.0887
¢34 pH 6.1 4.29 5.01 5.9 5.73 55 6.35
£ WK CIVREE/(mg-m™) 11 044 1994 7053.5 1873 353 917
SO; W/ (mg-m™) 81 654 31 642 4665 9525 13 702 81 654 11390
IR/ (gom™- (30 d)™) 2.2246 31 642 1.3753 2.8823 1.2948 7.5334 42229
RIS (gom™- (30 d)™) 4.2949 3.4338 1.1509 0.0661 3.9885 7.8193  11.7784
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Table 2 Average atmospheric corrosion rate of LY12CZ

ST/ (pmea™)

Hos la 3a 6a 10a

HE 2.6000 1.4649 1.0145 0.7739
AT 1.5100 0.5512 0.2873 0.1776
Ttify 0.3100 0.2795 0.2536 0.2361
T 0.3000 0.2867 0.2808 0.2765
et 0.1600 0.1337 0.1180 0.1077
PARE 1.5000 1.0203 0.8309 0.5387
HX 0.1800 0.1237 0.0984 0.0832
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Table 3 Grey relational grade of meteorological factors for differ—

ent exposure time of LY 12CZ

KL F la 3a 6a 10a
R X1 0.6029 0.6189 0.6494 0.6172

AEXT I X2 0.6927 0.7150 0.7122 0.6811

[ X3 0.5507 0.5679 0.5990 0.5647
AARHIEEE KT 809% 1%L X4 0.6603 0.6802 0.7026 0.6649
T H % X5 0.6478 0.6625 0.6937 0.6561

25 HAL X6 0.9357 0.9340 0.9017 0.8752

5 H X7 0.5413 0.5431 0.5486 0.5622
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Table 4 Grey relational grade of pollutant factors for different ex—

posure time of LY12CZ
JE IR KT la 3a 6a 10a

CIVREE x1 09690 09622  0.9467  0.9281
CIVIBR o 09252 09005 08852  0.8710
SOMEEE  x3 08786  0.8885  0.9028  0.9196
SO x4 09233 09519 09425  0.9227
NH3KE x5 07963  0.8172  0.8272  0.8438
NHURAE  xg 07096 07283 0.7405  0.7561
H.SWEE  x7 08834 0.8809  0.8714  0.8628
HSTIRE g 08661  0.8466  0.8323  0.8209
NOJKE  xo 08363 08604  0.8789  0.8837
pH  xj0 08656  0.8694  0.8519  0.8385
MK G xqp 09821 09554 09339  0.9148
SO;”  X12 09460 09362 09182  0.9016
Vil K7 X13 07845 07921  0.8057  0.8230
JEKAE X14 08329 08524 08372 0.8204
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Grey relational analysis of meteorological factors for

Fig. 1
different exposure time of LY12CZ
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Fig. 2 Grey relational analysis of pollutant factors for different

exposure time of LY12CZ
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Table 5 Order of pollutant factors
Wy 1 2 3 4 5 6 7 8 9 10 11 12 13 14
la XI11 X1 X12 X2 X4 X7 X3 X8 X10 X9 X14 X5 X13 X6
3a X1 X11 X4 X12 X2 X3 X7 X10 X9 X14 X8 X5 X13 X6
6a X1 X4 X11 X12 X3 X2 X9 X7 X10 X14 X8 X5 X13 X6
10 a X1 X4 X3 X11 X12 X9 X2 X7 X5 X10 X13 X8 X14 X6
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