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Effect of Shaping and Surface Treatment Process on Release
Rate of Nickel in Stainless Steel 3161

Yuan Junping, Wu Haichao, Lu Huanxun, Chen Shaoxing, Bo Hairui and Huang Yuheng
(Jewelry Institute, Guangzhou Panyu Polytechnic Institute, Guangzhou 511483)

Abstract The release rate of nickel in stainless steel 316L (/% : 0.023C, 17. 57Cr, 11.23Ni, 2. 03Mo) processed
with 11 kinds of shaping and surface treatment methods is measured by artificial sweat soaking method and flame atomic ab-
sorption spectroscopy. Test resulis show that the stainless steel 316L cold rolled with 50% reduction, solid solution treated
at 1 050 C and mirror polished is only 0. 02 g/cm’/week, finely to meet the European Union new standard EN1811;
2011. But the release rate of nickel is directly affected by shaping process ( cold rolled state, cast state) , surface treatment
method ( roughness factor) and sampling method (longitudinal, cross section) , which may increase by 3 to 26 times.

Material Index Stainless Steel 316L, Release Rate of Nickel, Shaping Process, Surface Treatment Method, Sam-
pling Method
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Table 5 Effect of shaping process on release rate of nickel in mirror-pol-
ished stainless steel 316L in artificial sweat
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Fig. 1 Morphology and analysis of casting defect in precision
casting No5 specimen of stainless steel 316L
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Table 6 Effect of surface treatinent process on release rate of nickel in
stainless steel 316L in artificial sweat
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Table 7 Effect of surface treatment process on average

surface roughness factor Ra of stainless steel 3161
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Fig.2 Effect of surface treatment process on surface morphology of stainless steel 316L af-
ter nickel release test in artificial sweat, original state ( hot-rolled and solution treatment) :
(a) Nol- mirror polishing; (b) No 8- 400* sand paper grinding; (c) No9- 1200* sand paper grind-
ing; (d) 100 mesh number quartz sand blasting
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Fig.3 Influence of different sampling direction on polarization
behavior: No2- longitudinal ; No4- transversal
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Table 8 Effect of longitudinal and transversal sampling method on release rate
of nickel in stainless steel 316L in artificial sweat
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