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利用随机方法研究纳米化对纯锌点蚀行为的影响

张磊1,孟国哲1、2,张涛1、2,邵亚薇1、2,王福会1、2 

1 哈尔滨工程大学 材料科学与化学工程学院 腐蚀与防护实验室，哈尔滨 150001；  2 中国科学院金属研究所 
金属腐蚀与防护国家重点实验室，沈阳 110016 

摘要： 

  选择柠檬酸型镀液，用脉冲电镀法成功制备纳米锌镀层;并用电化学法和随机法等研究纳米化对纯锌点蚀行为的影响.结果表
明：纳米锌和铸态锌的点蚀击破电位均服从正态分布;纳米化增加了纯锌点蚀击破电位对电位扫描速度的敏感性，使纯锌的点蚀产
生类型由B1（parallel）型转为B2（series）型，并能抑制纯锌的点蚀生长. 

关键词： 随机方法   纳米化   锌   点蚀   

STUDY OF EFFECT OF NANOCRYSTALLIZATION ON PITTING CORROSION OF ZINC BY STATISTICAL METHOD

ZHANG Lei1, MENG Guo-zhe1、2, ZHANG Tao1、2, SHAO Ya-wei1、2, WANG Fu-hui1、2 

1 Corrosion and Protection Laboratory,College of Material Science and Chemical Engineering,   
Harbin Engineering University,Harbin,150001; 
2  State Key Laboratory for Corrosion and  Protection,Institute of Metal Research,Chinese Academy of Sciences,Shenyang,110016 

Abstract: 

    Pulse electrodeposition was used to deposit nanocrystalline(NC)zinc coating on A3 steel from a citric acid bath.The grain size and 
preferential orientation of grains of the coatings were determined by X-ray diffraction.Pitting corrosion behavior of the NC zinc coating 
was investigated by using potentiostatic and potentiodynamic polarization methods in 0 5 mol/L NaCl(pH=12)solution.Pitting corrosion 
behavior was characterized by pitting potential,pitting initiation time as well as the stable pit growth rate,which was analyzed by statistical 
method.The results show that a nanocrystalline zinc(21.5 nm)coating has been prepared.The distribution of Epit obeyed the normal 
probability distribution.Nanocrystallization increased the sensitivity of Epit refer to potential sweep velocity.Nanocrystallization changed the 
type of the pit generation from B1(parallel)to B2(series),accelerated the pit generation and inhibits the stable pit growth rate. 
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