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Creep-Fatigue Properties of Type 316LN Stainless Steel
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Abstract

Strain controlled low cycle fatigue tests including hold time of 10 minute at
maximum tensile strain have been conducted for type 316LN stainless steels
containing different nitrogen content at 600 and 2x 10°°/sec in air atmosphere.
The addition of nitrogen increased the creep-fatigue life. Fracture modes were
intergranular in all specimens. Cracks from the surface propagated along grain
boundary and the depth of cracks decreased with the addition of nitrogen.
Dislocation structures were changed from cell to planar with the addition of

nitrogen. Carbides (M:Cs) were precipitated at grain boundary. Carbides were



continuous in NO4 specimen but discontinuous in N10 specimen. The gran
boundary were curved with the addition of nitrogen. The increase of
creep-fatigue life with the addition of nitrogen is due to the distribution of

carbides at grain boundary and the curvature of grain boundary.
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Table 1. Chemical composition of specimens(wt%)

Spec. ID C Si Mn Ni Cr Mo N P S
NO4 0018 067 095 1221 1778 236 0.042 0.006 0.002
N 10 0019 070 097 1246 1723 238 0.103 0.007 0.002
N 15 0020 067 096 1219 1788 241 0.151 0.007 0.002
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Fig. 1. Creep-fatigue life with nitrogen content at 600
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Fig. 2. Stress relaxation with nitrogen content at 600
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