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Corrosion Behavior of Two Kinds of Austenitic Stainless Steel in
Acid Salt Spray Test
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ABSTRACT: The paper aims to study the corrosion behavior of 0Cr18Ni9 (passivated) and 0Cr18Nil10Ti (passivated) stainless
steel in acid salt spray test to provide basis for selection and protection of engine parts. Based on GJB150.11A-2009 “Environ-
mental Test Methods for Military Material-Salt Spray Test”, the pH of the solution was adjusted to 3.5+0.5. With 24h mist spray
plus 24h drying as a cycle, two cycles (96 h), 4 cycles (192 h) and 5 cycles (240 h) of acid salt spray tests were carried out. The
specimens after acid salt spray test was observed and analyzed by visual check, weighing, X-ray diffraction (XRD), scanning
electron microscopy (SEM), and energy dispersive spectroscopy (EDS). Both 0Cr18Ni9 (passivated) and 0Cr18Nil0Ti (pas-
sivated) had slight corrosion in acid salt spray test. The corrosion is mostly local corrosion and uniform corrosion. Both
0Cr18Ni9 (passivated) and 0Cr18Nil10Ti (passivated) have well corrosion resistance and can meet the requirement of navy en-
gine on acid salt spray corrosion resistance salt spray of materials. But 0Cr18Ni9 (passivated) is a little better than 0Cr18Nil10Ti
(passivated).
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Tab.1 Corrosion rates
Materials NI;IeI? ) (.)h . = Lose . — hLose . 2 Lose DénSit‘};/ Surfacez Corr;?:/ion
Weight/g  Weight/g weight/g Weight/g weight/g Weight/g weight/g (grem™) area/em (mm-a™")
1-1 121.04 121.0131  0.0269 — — — —
1-2 121.3729 121.3482  0.0247 — — — —
1-3 119.6614 119.6351  0.0263 — — — —
1-4 120.9085 — — 120.8729 0.0356 — —
(3;1;5:::1) 1-5 120.513 — — 120.4827 0.0303 — — 7.93 58 0.041
1-6 121.0615 — — 121.0313 0.0302 — —
1-7 119.0203 — — — — 118.9826  0.0377
1-8 119.335 — — — — 119.2893  0.0457
1-9 119.7649 — — — — 119.6987  0.0662
2-1 161.4064 161.3718 0.0346 — — — —
2-2 157.7117 157.6776  0.0341 — — — —
2-3 165.4356 165.4008 0.0348 — — — —
2-4 152.0631 — — 152.0138 0.0493 — —
%$£$£§ 25 159.5896 — 1595207 00689  — — 795 6 00564
2-6 176.5178 — — 176.4571 0.0607 — —
2-7 171.3767 — — — — 171.3059  0.0708
2-8 161.1366 — — — — 161.0742  0.0624
2-9 156.758 — — — — 156.6876  0.0704
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Bl 1 0Cri18Ni9 (ffifk ) A[F]ER S I [H] %t b
Fig.1 Comparison of 0Cr18Ni9 (passivated) after different acid salt spray time
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Fig.2 Comparison of 0Cr18Nil0Ti (passivated) after different acid salt spray time
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Fig.3 SEM images of 0Cr18Ni9 (passivated) after different acid salt spray time
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Fig.4 SEM images of 0Cr18Nil0Ti (passivated) after different acid salt spray time.
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Fig.5 XRD diagram of two kinds of stainless steel after different acid salt spray time
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Fig.6 EDS analysis of two kinds of stainless steel corrosion product after 192 h salt spray corrosion
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