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Effect of Carbon and Nitrogen on High Temperature Fatigue
Properties of Type 316L Stainless Steel
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Abstract

LCF was conducted at RT and 600C for type 316L (low carbon and low nitrogen
content), 316 (high carbon and low nitrogen content), 316LN (low carbon and high



nitrogen content) stainless steel. LCF life increased with the addition of carbon and
nitrogen at RT but was greater in 316LN than 316 and 316L at 600C. LCF strength
induced martensite was decreased with the addition of carbon and nitrogen.
Dislocation structures were cell for 316L and planar for 316 and 316LN. Carbides

increased with the addition of nitrogen but did not with the addition of carbon at RT.
LCF strength increased with the addition of carbon and nitrogen at 600C. Strain

were precipitated at grain boundary in 316 but not for 316L and 316LN.
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35. ZAYA & HE
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Table 1. Chemical composition of specimens (wt%s)

C Si | Mn P S Cr Ni Mo N | C+N |GS{(um)
316L | 0.018 | 0.67 | 0.95 | 0.007 | 0.002 | 1778 | 12.21 | 2.36 | 0.042 | 0.060 | 100
316 | 0.058 | 047 | 1.06 | 0.024 | 0.002 | 17.78 | 12,15 | 2.35 | 0.043 | 0.101 98
316LN| 0.019 | 0.70 | 097 | 0.007 | 0.002 | 17.23 | 1246 | 2.38 | 0.103 | 0.122 47

Table 3. Strain induced martensite after fatigue test at 1.0%

316L

316

316LN

RT

1.47

0.33

0.27

600°7C
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Fig. 1. Low cycle fatigue life with temperature for 316L, 316 and 316LN stainless

steel
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Fig. 2. Fatigue strength with temperature at 1.096 total strain for type 316L, 316 and
316LN stainless steel



Fig. 3. Dislocation structures after LCEF test at A&=1.0% for 316L, 316, 316LN

stainless steels.
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