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Abstract

The present work is aimed to investigate the effect of some variables on
the pitting corrosion of two types of stainless steel (316L and 202) and study their
electrochemical behavior in NaCl solution using the polarization technique.

The experiments were carried out under static conditions at different

temperatures (298,308and318)K and different NaCl concentration solutions (3.5,

2.5 and 1.5)%.

In order to study the effect of velocity on the electrochemical b&haviclmr at
different rotation speeds (100, 200 and 300) r.p.m., rotating cylinder electrode
were used for (3.5 and 2.5)% of NaCl solutions at temperatures (298, 308 and
318)K.

The above experiments were repeated for the two types of SS, Le,(316L
and 202), |

The scan rate effect (10,15,30, and 40)mV/min. on the electrochemical
behavior of 316L SS at 308K in 3.5% NaCl solution was investigated also.

It was found experimentally that increasing in temperatures and NaCl
concentration leads to decrease in the breakdown patentiﬁl (Ep). For 316L S8, the |
decreases was from(-80 to -220)mV, while for 202 SS it was from(-120 to -
260)mV. Also it is clear that in the present investigation, stagnant solution is the
favorite to pitting corrosion.

It can be confirm that at 40 mV/min., the passivation region observed

clearly while, this region is difficult observed at another scanning rates

(10,15,20,30)mV/min.. This give a good evidence that the passivation region

depends on critical scanning rates, therefore the scanning rate must be chosen

.. carefully to obtain a steady state response for passive region dependent on the

e type of alloys and the clectrolyte.
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The influence of rotational speed (100-300) r.p.m. on the pitting corrosion

of two types of stainless steel, showed the small variation in corrosion current

density (icorr). For 316L SS (0.0014-0.0015,0.0018-0.0019)mA/cm”2 at
(2.5&3.5)%NaCl solution and 298K, (0.0016-0.0018,0.0018-0.0023)mA/cm”2 at
(2.5&3.5)%NzCl solution at 308K, (0.0025-0.0028,0.0028-0.0028)mA/cm”2 at
(2.5&3.%)%NaCl solution at 318K while for 202 SS (0.0021-0.002,0.004-
0.002)mA/em"2 at (2.5&3.5)%NaCl solution at 298K, (0.006-0.006,0.005-
0.0063)mA/cm”2 at (2.5&3.5)%NaCl solution at 308K, ({L{}Gﬁ-ﬂ.ﬂ{)ﬁ&ﬂ.ﬂﬁl}
0.005)mA/em”2 at (2.5&3.5)%NaCl solution at 318K.

[t was found that increasing in the NaCl concentration leads to increase the
cﬂrms;inn current density for two types of stainless steel. For 316L SS the

increasing was from (0.0012 to 0.0027)mA/em”2, while for 202 SS, it was from
(0.0016 to 0.009)mA/cm”2.

The pitting resistance of 316L SS was higher than that of 202 SS in

chloride solutions at the same conditions (Ey, for 316L SS higher than of E}, of
202 §5).
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