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Relationship between Creep Characteristic Values and Rupture time
- in STS3(4 Stainless Steels
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ABSTRACT: The characteristics of the probability distribution for mechanical properties, e.g. tensile strength, reduction of area ana
elongation, for STS304 stainless steel in elevated temperature were investigated from tensile test performed by constant cross head speea
controls with Imnymin. Recently, in order to clarify the strengthening mechanisms at high temperature, a new scheme to improve high
temperature mechanical properties is desired. Therefore, the test technique development of high temperature creep behaviors for this
wmalerial is very important. In this paper, the creep properties and creep life prediction by Larson-Miller parameter method for STS304
stainless steel to be usced for other high temperature components were presented at the elevated temperatures of 600, 650 and 700T.
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Table 1 The chemical composition of STS304 stainless steel (wt.%)

cClsi|Mm|P|{SsSiINi|C|M|Cu|N

0.020| 040 | 1.83 |0.029|0.009| 8.13 (18.22( 0.24 | 206 {0.012
Table 2 The mechanical properties
(a) Room temperature
Tensile strength | Yield strength | Elongation Hardness
O (MPa) 0y (MPa) ¢ (%) (HB)
706 MDPa 490 MPa 18 250
(b) Tensile strength(o, MPa) of high temperatures
Temp(T
mp(t) 600 650 700
Material
STS304 43 360 304
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Fig. 1 Shape and dimension of test specimen (unit: mm)
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Fig, 4 Tensile behaviors at 700

- 230 -

500
—e—600°C
- 700°C
—~
[
o
E 400 -
-]
£
=
[-J
[
8
o 300
‘@
=
L
-
200 —l L.
500 600 700 800

Temperature, 7(°C)

Fig. 5 Deviation in tensile strength versus temperatures
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Fig. 6 Creep curves for STS304 at 600TC, 650T and 700T
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Fig. 7 Relationship between creep stress and steady state
creep rate of STS304 at 600C, 650C and 700°C
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Fig. 8 Relationship between creep stress and steady state
creep rate of STS304 at 600C, 650 and 700T
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Fig. 9 Relationship between creep stress and creep life of
STS304 at 6007, 650 and 700
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Fig. 10 Master creep curve of STS34 at 600, 650C and 700C
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