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ABSTRACT: The purpose of this paper is to test the electrochemical behavior of cold rolled 304 stainless steel samples with
different thickness in 0.5 mol/L H,SO, solution, and study the corrosion rate changing with dislocation density, martensite con-
tent and residual compressive stress. The original thickness of the plate was 5 mm, and the thickness of the cold-rolled sample
was 4.5 mm, 4.0 mm, 3 mm, 2.5 mm, 2.0 mm and 1.0 mm, respectively. X ray diffraction method is used to measure residual
austenite content in the different thicknesses of sample, and seeking difference worth to martensite volume fraction. X ray stress
meter is used to measure the thicknesses of different sample surface residual compressive stress. IM6ex electrochemical work-
station is used to test polarization curve, impedance spectrum and electrochemical noise of samples with different thicknesses.
The electrochemical noise is made up of unrelated three-electrode electrolytic cell system. Corrosion electrochemical behavior
of cold rolled plastic specimens with different thicknesses is systematically studied by electrochemical test. With the decrease of
the cold rolling thickness, the martensite content and residual compressive stress increases. The maximum martensite content
and residual compressive stress of the cold rolling sample are approximately 45% and 600 MPa respectively. According to elec-
trochemical test, as the thickness of cold rolling decreases, the corrosion rate first increases and then decreases, with the peak
corrosion rate of 7.7 x107* A/cm? and the minimum value of 3.2x10™* A/cm?. After testing and analyzing the electrochemical
noise time-domain curve and frequency-domain curve of the non-plastic specimens with a thickness of 4.0 mm, 3.0 mm and 1.0
mm, the corrosion rate variation trend is consistent with the polarization curve and impedance spectrum test results. With the
decrease of cold rolling thickness, dislocation density and martensite content increase, the corrosion of cold rolling specimen is

accelerated. When the cold rolling thickness is very thin, the higher residual compressive stress and crystal orientation weaken

the influence of dislocation density and martensite content on corrosion, thus reducing the corrosion rate.
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Fig. 11 Current noise power spectral density curve (PSD) of samples with different thickness in 0.5 mol/L H,SO, solution at room
temperature: a) no plastic deformation; b) the thickness of 4 mm; c) the thickness of 3 mm; d) the thickness of 1 mm
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