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Abstract; Corrosion morphology image is one of the most important features for the evaluation of the corrosivi-
ty of a material. By means of an optical microscope, the corrosion morphology images as well as the pit depths
of LY12CZ samples exposed to experimental environments are captured. After digital image processing, the
color types of these images are transformed, and then three kinds of corrosion morphology characteristics are
extracted. By using a GM (1, 3) grey model, the relationship between the features of corrosion morphology
images and pit depths are studied, and a model based on the morphology characteristics is established which
can predict the pit depth. Based on this model, a fracture mechanics method which treated pitting as cracks is
established by the software AFGROW, which is used to predict the fatigue life of LY12CZ samples. The re-
sults show that there is good agreement between the measured pit sizes and the predicted data based on the
grey model. Moreover, the fatigue lives calculated based on corrosion morphology characteristics are reasonable as
compared with the results calculated according to experimental data, the average relative error being 8. 84 %.
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Fig. 2 Microscope photographs of corrosion

damages (300 times amplification)
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Tablel  Corrosion morphology characteristics and meas-
ured values of pit sizes
i ikt L F g N eI PSRRI
mErE/h SIEAER R /mm W/ pm
8 0.052 0 1.178 0 0. 030 35.92
10 0. 066 6 1.136 1 0. 030 40. 25
12 0.096 6 1.142 8 0. 037 46.70
14 0.119 9 1.1211 0. 038 50. 40
16 0.143 9 1.108 0 0. 039 50. 79
18 0.149 7 1.096 0 0. 040 52.00
20 0.172 7 1.093 4 0. 040 54. 11
22 0.168 8 1.092 6 0. 040 55. 06
26 0.240 9 1.086 0 0. 041 55.12
30 0.227 0 1.074 4 0.043 57.15
40 0.290 1 1.079 0 0. 043 58. 00
52 0.350 1 1. 068 0 0. 046 58. 06
64 0.420 8 1.062 2 0. 047 61. 10
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Fig. 3 Calculated results of grey model
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istics on pit size
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