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Evaluation of the Optimum Nitrogen Content
in Type 316L(N) Stainless Steel
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Abstract

Tensile strength, fatigue life, creep-fatigue life, and the time to rupture
increased with the addition of nitrogen but fatigue crack growth rate decreased
with the addition of nitrogen. Theses mechanical properties were improved up to
0.10% nitrogen content but saturated or decreased at above 0.10% nitrogen
content. Therefore, the optimum nitrogen content for the high temperature
mechanical properties of type 316L(N) stainless steel is evaluated as 0.10% in
the 0.02% carbon content.
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Table 1. Chemical composition of specimens (wt%)

Spec. ID| C Si Mn Ni Cr | Mo | N [P(max.)|S(max.)
NO04 0.018 | 0.67 | 0.95 | 12.21 | 17.78 | 2.36 | 0.042 | 0.007 | 0.002
NO6 0023 ] 075 | 1.02 | 1255 | 174 | 235 | 0.061 | 0.029 | 0.005
N10 0019 | 070 | 097 | 1246 | 17.23 | 238 | 0.103 | 0.007 | 0.002
N13 0019 070 | 096 | 1245 | 17.17 | 239 | 0.131 | 0.007 | 0.002
N15 0.020 | 067 | 0.96 | 1219 | 1788 | 2.41 | 0.151 | 0.007 | 0.002
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Fig. 1. Tensile properties of type 316L(N) stainless steel with nitrogen content.
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Fig. 2. Low cycle fatigue life of type 316L(N) stainless steel with nitrogen

content at A €+=1.0%.
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Fig. 3. Dislocation structures tested at A e = 1% and R.T. and 600C for NO4,
N10 and N15.
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Fig. 4. Fatigue crack growth rate of type 316L(N) stainless steel with nitrogen

content.
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Fig. 5. Strain induced transformed martensite with nitrogen content and

temperature.
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