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Table 1 Chemical compositions of the tested materials (mass%)

Materials C S P Si Ni Cr Mo N Ti Fe
HNS 0.04 0.005 0.017 0.24 - 18.4 2.19 0.66 - Bal.
321 <0.08 <0.03 <0.03 <1.0 9~13 17~19 - - 0.4 Bal.
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Fig.4 Potentiodynamic polarization curves for (a) HNS
and (b) 321 stainless steel in tested media under

static and erosion-corrosion condition
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Table 2 Contribution of pure corrosion (W), pure erosion (Wg), corrosion-induced erosion (Wcig) and erosion-

induced corrosion (Wgic) to total cavitation erosion (Wr) after 3 h cavitation for HNS and 321 stainless

steel in the test solutions

Mass loss/ mg

Damage fraction/ %

Materials
W We Wg Wcig WEIC We Wg Waig WEIC
HNS 7.95 0.021 4.95 1.16 1.819 0.26 62.26 14.6 22.88
321 13.00 0.025 8.90 1.42 2.655 0.22 68.46 10.9 20.42
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EROSION-CORROSION BEHAVIOR OF HIGH NITROGEN
STAINLESS STEEL AND COMMERICAL
321 STAINLESS STEEL

QIAO Yanxin'2, LIU Feihua', REN Ai!, JIANG Shengli?, ZHENG Yugui?

1. Suzhou Nuclear Power Research Institute, Suzhou 21500/;
2. State Key Laboratory for Corrosion and Protection, Institute of Metal Research, Chinese Academy of
Sciences, Shenyang 110016

Abstract: The erosion-corrosion behavior of high nitrogen stainless steel and commercial 321 stainless steel in
slurry flow was investigated by using a high-speed jet impingement erosion-corrosion apparatus. Meanwhile, the
mass loss caused by erosion and corrosion and synergistic of corrosion and erosion was calculated. Compared
to commercial 321 stainless steel, high nitrogen stainless steel has relatively superior corrosion resistance both
in static NaCl solution and slurry flow. Erosion not only accelerated the traction of oxygen but also damaged
the passive film formed on stainless steel. The damage of the passive film resulted in an active dissolution state
and induced the corrosion current density increasing 100 times more than that in static solution. The mass loss
caused by pure erosion was the dominant factor in total mass loss.

Key words: high nitrogen stainless steel, erosion-corrosion, potentiodynamic polarization curves,

synergistic effect



