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ABSTRACT: In the present study, we examined the influence of prestrain on creep strength of Class M alloy(STS310S) and Class
A(STS310]1TB) alloys containing precipitates. Prestrain was given by prior creep at a higher stress than the following creep stresses.
Creep behaviour before and after stress change and creep rate of pre-strianed specimens were compared with that of virgin specimens.
Pre-straining produced the strain region where the strain rate was lower than that of a virgin specimen both for STS310J1TB and
STS310S steels. The reason for this phenomenon was ascribable to the viscous motion of dislocations, the interaction between dislocations
and precipitates in a STS310JITB steel, and the interaction of dislocations with sub-boundaries in a STS310S steel which has the
higher dislocation density and smaller subgrain size resulted from pre-straining at higher stress.
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Table 1 Chemical composition (wt.%)
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Fig. 2 Schematic illustration of logarithm of strain rate plotted

against true strain
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Table 2 Strain of prestrain creep tests Table 3 Creep life of prestrain creep tests
Strain Creep life
Strain Time
Temp. i T . i
Test P region Test emp mtervfcll . | Creep Life
d (K] Pre- where Rupture Total od [K] | Pre- | where strain t Total
- ] - . after
and | strain | strain rate |strain after o and |strain| rate is lower creep
mat- o . rupture mat- o stress .
.| stress | [%] | is lower stress } . | stress | [%] than that ) life
erial i strain erial o reduction
[MPa] than that | reduction [MPa] of virgin 5] [s]
of virgin specimen
specimen [s]
0 - 5.9 5.9 0 - 1296000 | 1296000
923 0.5 0.4 0.7 12 923 0.5 1365510 1432840 | 1434870
2549 | 1.0 0.3 0.3 1.3 2549 | 1.0 392410 392410 403800
15 0.2 0.2 1.7 1.5 883680 883680 907530
0 - 5.7 5.7 0 - 729720 729720
STS STS
310 948 0.5 0.98 1.0 1.4 310 948 0.5 690023 700164 703544
2549 | 15 0.79 1.3 2.1 1TB 2549 | 15 454008 486526 499862
JITB 25 0.41 0.4 1.8 J 25 | 190668 181760 | 201148
0 - 6.9 6.9 0 - 339120 339120
973 1.0 0.59 1.4 24 973 1.0 115360 167920 168840
2549 { 20 0.83 1.7 3.7 2549 | 2.0 111790 153800 157570
2.5 0.57 1.0 3.5 25 38200 41070 47450
0 - 209 20.9 0 - 29160 29160
923 3.0 3.85 26.3 29.3 923 3.0 9430 28450 29920
2549 | 4.0 2.65 14.6 28.6 2549 | 4.0 11260 33340 35450
7.0 3.45 24.8 31.8 7.0 8310 22400 26530
0 - 19.3 19.3 0 - 7200 7200
STS | 948 2.0 2.48 13.7 15.7 STS | 948 2.0 2410 6190 6590
310S| 2549 | 4.0 3.34 193 233 3105 | 2549 | 4.0 2170 6380 6810
7.0 1.01 48 11.8 7.0 660 1470 2280
0 - 243 24.3 0 - 2160 2160
973 2.0 6.9 242 27.3 973 2.0 1215 2015 2130
2549 | 4.0 7.8 28.9 329 2549 | 4.0 1270 2140 2270
7.0 7.7 23.8 30.8 7.0 1150 1830 2070
025 1 T —— 020 T T —— .
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Fig. 3 Creep curve of STS310J1TB and STS310S stainless steel in

prestrain creep test at 948K

Fig. 4 Creep curve of STS310J1TB and STS310S stainless steel
after stress change in prestrain creep test at 948K
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Fig. 5 Relationship between strain rate and true strain in

prestrain creep tests in STS310J1TB
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