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Effect of Room Temperature Prestrain on Creep Life of
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Abstract

25Cr-20Ni series strainless steels have an excellent high temperature strength, high oxidation and
high corrosion resistance. However, further improvement can be expected of creep strength by work
hardening prior creep. In the present study, the effect of prestraining at room temperature on the creep
behavior of a Class M(STS310S) and a Class A(STS310J1TB) alloy containing precipitates have been
examined. Prestraining was carried out at room temperature and range of prestrain was 0.5~2.5 % at
STS310J1TB and 2.0~7.0 % at STS310S. Creep behavior and creep rate of pre-strained specimens
were compared with that of virgin specimens. Room temperature prestraining produced the creep life
that is longer than that of a virgin specimen both for STS310J1TB and STS310S when creep test was
carried out at the temperature lower than recrystallization temperature. The reason for this improvement
of creep life was ascribable to the interaction between dislocations and precipitates in addition to the
dislocation-dislocation interaction in STS310J1TB and the dislocation-dislocation interaction in STS310S.
The beneficial effect of prestraining in STS310J1TB was larger than that of STS310S.
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Table 1 Chemical composition (wt. %)

C Si Mn Ni Cr Nb N

STS310
JITB

STS310S 0.08 0.40 1.60 20.0 250 - -
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Fig. 1 Dimension of specimen
(All dimensions in mm)

Table 2 Results of tensile tests in room
temperature

g, (MPa)

ours (MPa)

STS310J1TB 385 755
STS3108 205 520

In(Creep rate, £ )

om.
1

(OXOI©)

True strain

Fig. 2 Schematic illustration of logarithm
of strain rate plotted against true
strain
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Fig. 3 Creep curves of STS310J1TB and STS310S
strain steels in prestrain creep tests at 948K

5 0
5783104178 STS3108 0
PN © 923K by
© 2 O 948k 8 S
< A 973K x
< 7=
& 2
< 3t 6T
g ° o s g
@ 2 o ©o ©° ‘e
2 o 32
a o a
3 o p=)
o 1 2
o o o o
A o =] ] (=] !
° L & & L A A A o
0 1 2 3 ] 1 2 3
Prestrain conditions

Fig. 4 Relationship between rupture life and
prestrain conditions in STS310J1TB
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Fig. 5 Relationship between strain rate and true
strain  in  prestrain creep tests in
STS310J1TB and STS310S at 948K
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Table 3 Results of prestrain creep test

Temp. Imaginary
: iitial
Tested (K) Pre. ini 1.a Rupt}lre Cr'eep
material and |strain strain strain life
ateria stress | (%) rate (%) (s)
(MPa) 2o (%)
0 1.15x10™ 5.9 1296000
923 | 0.5 | 4.15x10° | 1.7 [1579974
2549 1.0 |2.32x10° | 2.0 [2630574
15 | 272x10° | 2.0 12412760

0 |2.57x10%| 5.7 | 729720
STS310] 948 | 0.5 |{2.22x10® | 64 | 633512
JITB |2549| 1.5 | 1.20x10%| 2.6 | 676601
2.5 12.55x10% ! 5.1 | 670854

0 |578x10° | 69 |339120

973 | 1.0 | 6.42x10%| 4.6 | 186102
2549 | 2.0 |3.62x10%| 2.3 | 185542
2.5 1223x10% | 1.7 | 180642

0 |2.81x10°| 209 | 29160

923 | 3.0 | 3.98x10°| 21.0 | 35562
2549 | 4.0 |3.91x10°| 242 | 36184
7.0 |3.55x10° | 19.9 | 37474

0 | 1.20x10°| 19.3 7200
STS | 948 | 2.0 | 1.88x10° | 265 | 8558
310S 2549 | 4.0 [ 1.57x10% | 217 | 8560
7.0 | 1.41x10° | 22.7 | 9200

0 |536x10°| 243 | 2160

973 | 2.0 | 1.12x10" | 28.6 1584
2549 | 4.0 | 1.01x10%| 247 | 1640
7.0 | L.17x10% | 22.8 1206
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