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Creep Analysis of Type 316LN Stainless Steel
by Reference Stress Concept
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Abstract

The creep constants which are used to the reference stress equations of creep damage were obtained
to type 316LN stainless steel, and their determining methods were described in detail. Typical Kachanov
and Rabotnov(K-R) creep damage model was modified into the damage equations with reference stress
concepts, and the modified equations were applied practically to type 316LN stainless steel. In order to
determine the reference stress value, a series of high-temperature tensile tests and creep tests were
accomplished at 550°C and 600°C. By using the experimental creep data, the creep constants used in
reference stress equations could be obtained to type 316LN stainless steel, and a creep curve on rupture
strain was predicted. The reference stress concept on creep damage can be utilized easily as a design

tool to predict creep life because the process, which is quantified by the measurement of voids or
micro cracks during creep, is omitted.
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Table 1 Chemical composition of type 316LN
stainless steel(wt. %)

Fe C Si  Mn P S Cr Ni Mo N

bal. 0.021 0.70 097 0.021 0.006 17.30 12.34 2.36 0.10
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Fig. 2 Tensile stress-strain curves of type 316LN
stainless steel at 550°C and 600°C

Table 2 Tensile properties at 550°C and 600°C of
type 316LN stainless steel

T YS UTS El Fracture strength
M- (g,MPa) (0.MPa) (%)  (0r=g, MPa)
550°C 158 441 42.6 376
600°C 131 418 457 320
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Fig. 3 Typical rupture curve of type 316LN stainless
steel at 550°C and 600°C
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