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Cold-Work Hardening and Wear-Corrosion Resistance of
Silver-Containing High-Nitrogen Nickel-Free Antibacterial
Stainless Steel HNSAg

Yuan Junping, Wang Chang, Chen Shaoxing, Lu Huanxun, Shen Keya and Huang Yuheng
(Jewelry Institute, Guangzhou Panyu Polytechnic College, Guangzhou 511843)

Abstract The cold-work hardening performance and wear-corrosion resistance of ultra-low-carbon Cr-Ni-Mo austenite
stainless steel 316L (/% . 0.023C, 0.55Si, 0.86Mn, 17.57Cr, 11.23Ni, 2.03Mo) and antibacterial ulrta-low-carbon
Cr-Mn-Mo-N-Cu-Ag austenite stainless steel HNSAg (0. 024C, 0.48Si, 18. 72Mn, 18. 05Cr, 1. 96Mo, 0. 55N, 0.48Cu,
0. 13Ag, 0. 12Nb) have been tested and studied. The steel HNSAg is melted by a 10 kg pressure induction furnace, forged
to 15 mm plate and solid-solution-treated at 1 100 °C for 1 h, water-cooling. Resulis show that the deformation resistance of
solid-solution-treated steel HNSAg is higher than that of steel 316L, but the steel HNSAg still maintains excellent plastic
deformability, and at same wear-corrosion conditions the wear-corrosion resistance of steel HNSAg is better than that of steel
316L, its weight loss rate of wear-corrosion for 32 h is 1/2 that of steel 316L.

Material Index Silver-Containing High-Nitrogen Nickel-Free Antibacterial Stainless Steel HNSAg, Stainless Steel

316L, Cold-Work Hardening, Wear-Corrosion Resistance
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Table 1 Analysis of test stainless steels /%

s C Si Mn P S Cr Ni Mo N Cu Ag Nb
316L 0.023 0.55 0.86 0.018 0.012 17.57 11.23 2.03 - - - -
HNSAg 0.024 0.48 18.72 0.011 0. 006 18.05 - 1.96 0.55 0.48 0.13 0.12
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Fig.1 Morphology of Structure of solid-solution-treated steel 3161 (a) and steel HNSAg (b)
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Fig.2 Curves of cold-work hardening of steel 316L and steel
HNSAg
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Fig.3 Morphology of structure of cold-deformed steel 316L (a) (c) and steel HNSAg
(b) (d), deformation; (a) (b) 30% and (c) (d) 57%
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Fig.4 Curves of wear-corrosion weight loss of steel 316L and
steel HNSAg
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Fig.5 Morphology of wear-corrosion of steel 316L (a} and steel HNSAg (b)
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