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Equal channel angular rolling process (ECAR) is one of the newest processes in the severe plastic
deformation methods (SPD) that changes the mechanical properties of the sheet metal. In this study, the
effects of ECAR process have been investigated on the corrosion behavior of the pure commercial
copper samples. Five routs have been applied on the samples to investigate the mentioned parameters.
Also, the corrosion rates were examined by the polarization and electrochemical impedance methods.
The results show that the process has destructive effect on corrosion resistance of the samples. The
results from SEM examination indicate that, with increasing the number of passes, the surface corrosion
increases too and with increasing the passes pitting corrosion is clearly visible. Although with
increasing the number of passes the uniformity of corrosion can be seen and positional mode is exited.
Generally, the corrosion increases from the first pass to the second pass. Also, more diameter and depth
of corrosion is observed with increasing the pass number. The corrosion increase at the third pass and
the corrosion type is pitting corrosion and uniform corrosion in the sample.
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Fig. 1 Changes in tensile strength, yield strength and elongation in
terms of the number of passes [4]
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Fig. 4 Polarization curves of copper sample under different conditions
in NACL corrosive solution
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Table. 2 Electrochemical parameters obtained from EIS examination
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Fig. 5 Nyquist, bod-phase,bod_Z curves from copper samples under
different conditions in NACL corrosive solution
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Fig. 7 Corrosion area on unECARed samples
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Fig. 8 Corrosion area on 1 pass ECARed samples

Fig. 9 Corrosion area on ECARed copper samples a) 2 pass ECARed sample b) 3 pass ECARed sample c) 4 pass ECARed sample d) 5 pass ECARed
sample
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