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Room Temperature Creep Behavior of Stainless Steels
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Synopsis :

Room temperature creep behavior has been investigated for typical stainless steels (SUS304, SUS430, SUS410L). The

mechanism of creep is discussed in comparison with creep data on a carbon steel (SM400).

The results are summerized as follows:

1) Stainless steels showed creep deformation at a stress around 0.29§ proof stress. Though creep rate decreased
monotonously with increase in time, deformation did not ceased even at a time 1000h. The creep curve of SUS304 steel

followed a logarithmic creep law.

2) No creep was observed in steel SM400 below a critical strain rate at around 107%s

1

3) The facts that interstitial free steels showed room temperature creep, and that SUS304 steel showed no creep at 300°C
suggest that the suppression of creep can be attributed to the dynamic strain aging due to the interaction between

dislocation and interstitial carbon and nitrogen atoms.
Key words :stainless steel ; carbon steel ; creep ; room temperature creep ; interstitials ; diffusion ; dynamic strain aging.
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Table 1. Chemical compositions of steels used. (wt%)

C Si Mn P S Ni Cr N others
SUS304 0.054 0.61 0.87 0.037 0.010 9.23 18.86 0.026
SUS430 0.062 0.50 0.35 0.019 0.006 — 16.34 0.016
SUS410L 0.019 0.44 0.43 0.022 0.009 — 12.11 0.008
SM400 0.173 0.16 0.70 0.029 0.008 — — 0.002
Ti-IF 0.002 0.016 0.11 0.004 0.008 — — <0.001 Ti: 0.06
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Table 2. Mechanical properties of steels used.

0.2%P. S. (MPa) T.S. (MPa) EL (%)
SUS304 265 623 65
SUS430 286 657 35
SUS410L 270 - -
SM400 (252) 441 30
Ti-IF 86 247 62

0.2%P. S. : 0.29% Proof Stress ( ) : Upper Yield Stress
T. S.: Tensile Strength  El : Elongation
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Fig.1. Schematic diagram of creep testing machine.
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Fig.3. Creep curves of SUS304 on semilogarithmic

scale at different stresses.
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Fig. 6. Creep curves of SUS430 on semilogarithmic

scale at different stresses.
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SM400 at 295 MPa.
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