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Relationship between Room Temperature Creep Behavior and Yield Strength in Austenitic Stainless Steels

Masayuki Tenvo, Tetsurou Takesuira and Takanori Nakazawa

Synopsis : Room temperature creep behavior has been investigated for nitrogen-strengthened austenitic stainless steels
(SUS304N2, SUS317J2), cold-rolled SUS304 and precipitation-hardened austenitic alloy (N280 : 359 Ni-2094Cr-29Ti-
0.5%Al). The relationship between the creep behavior and the 0.29 proof stress (0.29§ P.S.) is discussed. At a higher
stress above 0.29 P.S., all specimens brought about creep strain decreasing strain rate with time. At a lower stress
below 0.29% P.S., creep took place in nitrogen-strengthened steels and cold-rolled ones, but not in N280 alloy. The creep
strain depends strongly on the normalized stress (applied stress/0.29% P.S.). Increasing the 0.29 P.S. by any strengthen-
ing methods raises the stress at which creep strain can be observed. The creep strain can not be determined only by
the normalized stress, and affected by the characteristics of the strengthening methods. Comparing the creep strain
at the same normalized stress, the creep strain decreases as a following order : nitrogen-strengthened steels, cold-rolled

SUS304 and precipitation-hardened alloy.

The strain rate dependence of 0.296 P.S. decreases in the same order, It is concluded, therefore, that the less strain
rate dependence of 0.29% P.S. can lead to the less creep strain at the same normarized stress.
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Table 1. Chemical compositions of materials used. (wt%)

C S Mn P S Ni Cr N

SUS304 |0.054 0.61 0.87 0.037 0.010 9.23 18.86 0.026

SUS304N2 (0.053 0.78 0.97 0.028 0.001 8.04 18.68 0.171Nb:0.11
SUS317J2 |0.032 1.08 0.51 0.031 0.001 12.9524.07 0.394 Mo:0.70
N280 0.007 0.32 0.79 0.013<0.001 33.7118.51 0.005 Ti'1.94 Al:0.52

others

Table 2. Mechanical properties of materials used at
room temperature.

e 0.2%P.S. T.S. EL

Heat treatment condltlonl (MPa) (MPa) (%)

SUS304-S S.T.(1310 K%0.2 h) 265 623 65
SUS304-C1 S.T. - 10%C.R. 488 761 47
SUS304-C2 S.T. — 20%C.R. 666 882 34
SUS304N2 S.T.(1310 K*0.2 h) 394 739 51
SUS317]2 S.T.(1310 K*0.2 h) 438 800 50
N280-S S.T.(1370 K*1 h) 199 554 58
N280-A S.T. - A.G.(1020 K*8 h) 648 1015 23

S.T.:Solution Heat Treatment, C.R.:Cold Rolling, A.G.:Aging
Treatment, 0.29%P.S.:0.29% Proof Stress, T.S.: Tensile Stress, El.©
Elongation
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Fig. 1. Creep curves of nitrogen-strengthened steels

(SUS304N2, SUS317J2) and SUS304 on.

semilogarithmic scale at a stress around
0.29% P.S..
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Fig. 2. Creep rate wvs. time curves of SUS304,
SUS304N2 and SUS317J2.
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Fig. 3. Applied stress dependences of n values in-
dicated in the equation (2).
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Fig. 4. Creep curves of cold-rolled SUS304 on
semilogarithmic scale at a stress around
0.2% P.S..
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Fig. 5. Creep rate ws. time curves of cold-rolled
SUS304.
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Fig. 6. Creep curves of precipitation-hardening
alloy N280 at various stresses.
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Fig. 7. Relationship between creep elongation from 1 hour to 1000 hours and applied stress at room

temperature.

(a)nitrogen-strengthened steels, (b)cold-rolled SUS304, and (c)precipitation-hardened alloy N280.
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Table 3. Comparison between m values obtained
from the strain-rate change method and
creep elongation at a stress of 909% of the

0.2% P.S..
Creep Elongation(%)
Steel m (1-1000h, 03/ G02rs=0.9)
SUS317J2 0.0234 0.95
SUS304 0.0202 0.31
SUS304-209%C.R. 0.0094 0.04
N280-aged 0.0033 <0.01
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