
Accepted Manuscript

Title: Influence of environmental factors on atmospheric
corrosion in dynamic environment

Authors: Yikun Cai, Yu Zhao, Xiaobing Ma, Kun Zhou, Yuan
Chen

PII: S0010-938X(17)31351-3
DOI: https://doi.org/10.1016/j.corsci.2018.03.042
Reference: CS 7458

To appear in:

Received date: 25-7-2017
Revised date: 21-3-2018
Accepted date: 25-3-2018

Please cite this article as: Cai Y, Zhao Y, Ma X, Zhou K, Chen Y, Influence of
environmental factors on atmospheric corrosion in dynamic environment, Corrosion
Science (2010), https://doi.org/10.1016/j.corsci.2018.03.042

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.

https://doi.org/10.1016/j.corsci.2018.03.042
https://doi.org/10.1016/j.corsci.2018.03.042


Influence of environmental factors on atmospheric corrosion 

in dynamic environment 

 
Yikun Cai a, Yu Zhao b, Xiaobing Ma* a,b, Kun Zhou c, Yuan Chen c 

 

a School of Reliability and Systems Engineering, Beihang University, Beijing, China 

b The Key Laboratory of Reliability and Environmental Engineering Technology, Beijing, China 

c Southwest Institute of Technology and Engineering, Chongqing, China 

* Corresponding author. Tel.: +86 010-82316074 

Email address: maxiaobing@buaa.edu.cn 

 

Highlights 

 A new corrosion prediction model incorporating the effects of multiple dynamic 

climate factors is proposed. 

 The multi-parameter method is accurate to describe the dependence of humidity on 

temperature. 

 Correction factors calculated with the new model are close to the real value. 

 The nonlinear accelerating effects of humidity and temperature are remarkable. 

 

Abstract 

This paper studies the effects of relative humidity, temperature, sulphur dioxide, and chlorides 

on the short-term corrosion behavior in the dynamic environment. A multi-parameter method is 

developed to characterize the statistical distributions of the environmental factors with high 

accuracy. The results suggest that TOW (time-of-wetness) should be replaced by temperature and 

relative humidity distributions. A corrosion model which is combined with physical and empirical 

knowledge of corrosion is presented and gives more accurate corrosion estimation than using the 

mean values of the environmental factors and fitting them independently. It is also demonstrated 

that relative humidity is the most influential factor on corrosion and temperature is secondary. The 

nonlinearity of their accelerating effects on corrosion rate are remarkable and should be considered 
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