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SOM人工神经网络与阻抗谱方法结合研究涂层的失效过程

赵霞1,王佳1、2,孔涛1,张伟1,王燕华1,潘国运1 

1 中国海洋大学 化学化工学院,青岛 266100; 2 金属腐蚀与防护国家重点实验室,沈阳 110016 

摘要： 

    分析了干湿循环条件下有机涂层的电化学阻抗谱特征后选取了阻抗变化率参数作为一维自组织特征映射(self-organizing 
feature map,SOM)神经网络的训练样本，每个样本对输出层神经元都会产生一定的激发水平，根据该神经网络的特性，输出神经
元激发水平的变化趋势便可以反映涂层的降解过程.结合涂层阻抗谱的变化特征，可以把干湿循环条件下涂层的失效过程分为三
个阶段，即介质渗入涂层过程，介质到达金属表面诱发金属腐蚀过程和腐蚀扩展涂层剥离过程. 
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INVESTIGATION OF DETERIORATION PROCESS OF ORGANIC COATING USING 1-DIMENTION SOM NETWORK 
COMBINED WITH EIS

ZHAO Xia1, WANG Jia1、2, KONG Tao1, ZHANG Wei1, WANG Yan-hua1, PAN Guo-yun1 

1 College of Chemistry and Chemical Engineering,Ocean University of China,Qingdao 266100；  2 State Key Laboratory for 

Corrosion and Protection,Shenyang 110016

Abstract: 

    In this paper,the EIS characteristic of organic coatings tested under cyclic wet dry conditions was 
analyzed.The changing rate of impedance was selected as the training sample for 1-Dimention SOM (Self-Organizing 
Feature Map) neural network.Each sample corresponds to a certain activation level of the neuron in the output 
layer.According to the speciality of 1-D SOM network,the changing trend of the activation level can generally 
reflected the coating degradation process.Combined with the characteristic of EIS plots,the entire deterioration 
process can be divided into three stages i.e. medium penetration into coatings,corrosion initiation under 
coatings and the corrosion extension which causes coating delamination.
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