
11th World Congress on Computational Mechanics (WCCM XI) 
5th European Conference on Computational Mechanics (ECCM V) 

6th European Conference on Computational Fluid Dynamics (ECFD VI) 
July 20 - 25, 2014, Barcelona, Spain 

 
 

 

Prediction of Flow Assisted Corrosion with OpenFOAM 
 

 
Kazuhiro SUGA1 

1 Tokyo University of Science, Suwa, 5000-1, Toyohira, Chino, Nagano, 391-0292, JAPAN, 
m@ksuga.jp 

 
 
Key Words: Flow Assisted Corrosion, Polarization Curve, OpenFOAM. 
 
 
Flowing of electrolyte accelerates the speed of corrosion of metals, which is called the flow 
assisted corrosion (FAC). Prediction of FAC is important issue in order to serious accidents 
by the corrosion. 
This research developed a prediction method for FAC combining the fluid dynamics simulation and 
electrostatic simulation with OpenFOAM. First, the polarization curve is modeled as a function 
of the fluid properties on a specimen in laboratory experiment and fluid dynamic simulation. 
Next, a distribution of the fluid properties for a target structure is numerically estimated and 
then the polarization condition on the target is defined based on the estimated properties. 
Finally, in order to obtain the distribution of the current density on the target, an electrostatic 
analysis is carried out using the polarization curve as boundary conditions.  
The effectiveness of the present prediction method is demonstrated by comparison between 
experimental and estimated results. 
 
 
 


