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Numerical and Experimental Evaluation of Pitting Corrosion
of CUSTOM 450 Stainless Steel Alloy in Chloride Environment

Y. Mollapour’, E. Poursaeidi'*, H. Shayani-jam? and O. Pedram!

1. Department of Mechanical Engineering, University of Zanjan, Zanjan, Iran.
2. Department of Chemistry, University of Zanjan, Zanjan, Iran

Abstract: Corrosive factors along with mechanical loads on the gas turbine compressor blades, cause phenomena such as
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pitting corrosion, stress corrosion cracking and corrosion fatigue. Due to erosion of particles in the presence of a corrosive
environment, pitting happens on the blade surfaces, which is a source of subsequent cracks. Therefore, it is necessary to get
knowledge of its mechanism in order to prevent the phenomena as much as possible. The main purpose of this paper is to
investigate the growth of pitting corrosion in CUSTOM 450 stainless steel and to obtain strain values in the growing pits at the
maximum bending region. In this regard, a two-point bending specimen was made and subjected to a potentio-static test under
the potential of 350 mVsck in the 3.5 wt% sodium chloride solution. Then the propagated pits were numerically examined. By the
digital image correlation method, the local strain was calculated in the pits and a relation was presented to obtain the maximum
strain time. Therefore, growth direction of pitting corrosion could be estimated by having maximum strain region. Finally, by
simulating the pitting corrosion process of a stress-free sample under the potential of 350 mVsce in 3.5 wt% sodium chloride
solution in COMSOL Multiphysics software, variations in the concentration of ions, electric potential, and corrosion current
density were shown in the existing pit. The potential was decreased by moving in-depth and the maximum current density was
found at the depth of 18 um. Thus, without the need of advanced laboratory facilities for surface scanning and analysis, useful
information from surface corrosion conditions could be obtained.

Keywords: Pitting corrosion, Stress corrosion cracking, Pitting corrosion simulation, CUSTOM 450.
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1. pitting corrosion
2. potentiodynamic  polarization
curve measurements

3. electrochemical impedance
spectroscopy (EIS)

4. in situ

5. exsitu

6. scanning electron microscopy
(SEM)

7. atomic force microscopy (AFM)

8. scanning tunneling microscopy
(STM)

9. scanning eletrochemical cell
microscopy (SECCM)

10. confocal laser scanning
microscopy (CLSM)
11. scanning electrochemical

microscopy (SECM)

12.Izquierdo

13. electrochemical current noise
(ECN)

14. damage mechanics

15. thiosulfate

16. x-ray diffraction (XRD)

17. x-ray spectroscopy (EDS)

18. slow strain rate tensile (SSRT)

19. ABAQUS

20. Stress  Corrosion
(SCC)

21. cohessive model

22. ANSYS

23. adaptive

24. cohesive zone approach

25. COMSOL multiphysics

26. nernst-planck equation

27. multiphysic

Cracking

MUojb

28. modified constitutive material
damage model

29. eddy current

30. digital image correlation (DIC)

31. wire cut

32. energy dispersive x-ray (EDX)

33.two point bending

34, origaflex multi-channel 500

35.saturated calomel electrode
(SCE)

36. activation

37. interfaces

38. tertiary current distribution

39.pitting  resistance equivalent
number (PREN)

40. standard hydrogen electrode
(SHE)

41. true strain
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