Pierre-Yves Girardin 
  
Adrien Frigerio 
  
Patrice Berthod 
email: patrice.berthod@univ-lorraine.fr
  
Christophe Rapin 
  
  
  
Influence of the ratio and direction of compression on the corrosion behaviour of plastically deformed iron-based alloys

des établissements d'enseignement et de recherche français ou étrangers, des laboratoires publics ou privés.

Influence of the ratio and direction of compression on the corrosion behaviour of plastically deformed iron-based alloys

Influence of the ratio and direction of compression on the corrosion behaviour of plastically deformed iron-based alloys Pierre-Yves Girardin 1 , Adrien Frigerio 1 , Patrice Berthod 2 , Christophe Rapin 2

Faculté des Sciences et Technologies

Eurocorr 2012 -Istanbul (Turkey) -9-13 September 2012

The shaping by plastic deformation (forging, stamping …) necessarily leads to strongly increased dislocation densities in alloys. This may induce noticeable changes in their mechanical properties as well as for their behaviour in corrosion. A lot of works have been realized for several decades about the dependence of the corrosion behaviour and the plastic strain.

Unfortunately, although it was often concluded that plastic deformation tends to accelerate corrosion [1], the reported observations are rather variable. "FeNiCr" 0% -3.08% -10.7% -17.6%

[1] J.M. Dorlot, J.P. Baïlon, J. Masounav e, "Des Matériaux", Editions de l'Ecole Poly technique, Montréal (1986). 

  Stainless steels having been subjected to cold-working were among the first concerned by such studies, this for solutions as sulphuric acid [2], other acids with or without corrosion inhibitors [3] or solutions containing chlorides [4]. More recently works have been also carried out about cold-rolled Ti-based alloys in contact with solutions of sulphuric acid [5] or with other oxidant solutions such as the Ringer's one [6], alloys based on Al [7] or Mg [8] ...In the present work steels are considered again, in a simple sulphuric acid solution (H 2 SO 4 2N) too, but in particular conditions possibly leading to a better control of the samples (simple uni-axial plastic deformations by compression, samples issued from a same ingot of pure iron and from a same ingot of a ternary Fe-18Cr-10Ni alloy (the chemical compositions are thus simple and constant), and taking into account the orientation of the characterized surfaces with respect to the deformation axis.
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-linear polarization runs from Eocp-20mV to Eocp+20mV at 10mV/min -cyclic polarization runs between Eocp-250mV and 1.9V at +/-5mV/s