Effect of Nitrogen Content and Temperature on Fatigue Crack

Growth Rate of Type 316LN Stainless Steel
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Abstract

Low cycle fatigue and fatigue crack growth rate was tested at room temperature~
600C in the air environment for type 316L(N) stainless steel containing different
nitrogen content from 0.04% to 0.15%. Low cycle fatigue life decreased but fatigue
crack growth rate increased with increasing temperature. Low cycle fatigue life
increased but fatigue crack growth rate decreased with the addition of nitrogen. The
0.1096 nitrogen content was the most resistant to low cycle fatigue and fatigue crack

growth rate. The n value of Paris’s law decreased with increasing temperature and

did not greatly change with the addition of nitrogen.
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Table 1. Chemical composition of specimens (wt%)

Spec. ID | C Si Mn Ni Cr Mo N  |P(max.)|S(max.)
NO4 0018 | 0.67 | 095 | 1221 1778 | 2.36 | 0.042 | 0.007 | 0.002
N10 0019 | 070 | 097 | 1246 1723 | 238 | 0.103 | 0.007 | 0.002
N15 0.020 | 0.67 | 096 | 12.19 1788 | 241 | 0.151 | 0.007 | 0.002
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DCPD (Direct Current Potential Drop)
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Table 2. N values of Paris’s law Table 3. C values of Paris’s law
NO4 N10 NI5 NO4 N10 N15
R.T. 59 6.3 55 R.T. -12.0 -13.0 -11.8
300C 39 4.4 39 300C -89 -9.9 -9.1
600°C 29 35 3.7 600C =74 -8.2 -8.3
4. 4%
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Fig. 1. Geometry of specimen for fatigue crack growth rate test.
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Fig. 2. Low cycle fatigue life with Fig. 3. Crack length calibration curve.

temperature at each nitrogen content.
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Fig. 4. Fatigue crack growth rate with temperature at each nitrogen content.
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Fig. 5. Fatigue crack growth rate with nitrogen content at each temperature.
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