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Effect of Prestrain on Creep Behavior of
Austenitic 25Cr-20Ni Stainless Steels
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ABSTRACT: 25Cr-20Ni series strainless steel 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 05~25 % at
STS310]1TB 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 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
STS310]1TB and the dislocation-dislocation interaction in STS310S. The beneficial effect of prestraining in STS310J1TB was larger than

that of STS3105.
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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

2.1 AlgE % =XzE

B AFoA AFRE A|PHL STS310/1TBS} STS310S2
I 38 xAE Table 19 Yehifich. AlEHE Fig. 19
Uetd 23 Zo] 7] 2 mm, E¥ A 40 mme] A
duoz ANAE FA37] A8 EVIRES 71 §
o2 A 7HEFste AFRsgYh HEF A PHEL 1473 K
dA 221z &ASAE At £ 7Y HdF I
Agdle JIsSTEE ©Fde 43 35 T49 #Hu 4
C3Ly AE71E AH8-3Ath Ad71e] Hd 852 3 ton
olg, #wjHlE 1 : 100t} EF, AP Fo 2% ®iz:e
2 K& Aojstfct. ¥M¥ES FHdE 1/100 mm7tA]
53 716 QAAE AHESte WYEL AL3FHe=E A
7128 Aot o & e Fig 2¢] JeERE AP =
FEol HAITZLEd =2HL ZF(Fig. 29 Q)
23l7] HAFig. 29 @) 282 =28 F(Fig 29 Q)Y
Al 7}A] z2He g, STS310J1TBe] 7Z¢ d¥¥Fe 77

&
il
=

go W¥Eel oF 05 1.5 25%°]1, STS310S9] 7$-9
qugeke oF 20, 40, 7.0%o|THl FREHE ZZe] A7t
2 Z7AL 1,2 3008t ). e Ao AAFA
on, ¥y R Fo FYZ APy 2x AL 923,
948, 973 Kol®, 28 Z7-& 2549 MPao|t}. Z= Al g
o] s Autyel= Q¥ (Park et al, 2000; Park and Endo,
2000)& o] &3t}

EF, Ztzhe] =AM HF S AAFT F, T =2
= gatAd] diste FedeF B2E B FIE
o7 #ag BaAe CHCOOH : HCL = 3 : 1 48
AH&-3H 3 o}

3. #a}

3.1 32|z i ol HSS F2|Z HS

Fig. 3& STS310J1TBS} STS31052] 948 Kol o] F2|= 4
o2, 2o Fa24e 7L vEFA e, A9 EA7L
Ztzte] QA9 o Aolct. F FF ZFolA oEF Tl
ZARLe] P} PR FEZ Fido] fHFo= BF
g A 14 2ZE YEd F olFez 5T A 33 =27
=o] g4g Yehln itk ole 923, 973 KoM= 22 A%
< Jehjidch shek 9.2 STS310J1TBS] 722, <& sko] o
Age) A7 vAFANRG o FasREES & T AU
o} 22y, STS310S9] ¢ o @ Zol BAlgle] AaFa) e
e o] nEEARY S AL ¢ 5 Atk

Fig. 4ol STS310J1TBS} STS31052] A A|@2xol|Me] gt
TR duFFe] BAE YA T™AA A¥BEFLS 0
o2 FAF A7l viB Aol 1, 2, 308 BAIF 97t 7
Zko] @AM 9 oy x| 1, 2, 3% Afelt F &
T 254 923 KM Aol s $Ho] vjHEAe]
g FRRYG 718, 2 F7HE STS310J1TBY] oH ¥
o] 2, 39] 797t 7 7 v]EP Aol vidt F7HFo] oF 2u)
A=k 973 K9 BfeMe F &5 EFolA g g
o o] vAFAEY 32 sk

3.2 HEE S0 =8t olHEel 321X HS

Fig. 55 948 Kol|A2] STS310]1TBS} STS31059] 733 7]
HPE £59] g9 2 MY EY BAE Yeld ez, F
3 BFAM Hede] FAZL vpHgAeln, A9 EA7}
Ztzke] oM 9] B Aol 948 Ko} 7-9(Table 23t=),
T ¥E EFNA A Fl BAQIOl AP HFH 27
HEE &5 oo TEEAY o7t AY 22 ¢ 5 U
a2y, 923 K9} %%, STS310J1TBoIA & & xz0] 19 7
Folle vEFEA] oot Aot 2A] Fkont, 29} 39 B¢
9 et WHEAY et of 1/58ER A9tk =Y, 2L
259 STSB10SeA e B9 1, 2, 39] BE 99 &%
oA g7t AL} Zokek @, 973 K| 7 $(Table 23-%)
o, STSBIOITBoAE W& o BAIol B &

= 14l =



04 T T T . ;
STS310J1TB STS310S
O prestrain 1
O prestrain 2
03| & oprestrain3
®  non—prestrain
@
(=]
&
B 021
()]
=
-
011
Qoagﬁ# \

0o 2 4 6 8 0 2 4 6 8 10
(x10%) Time, ¢t/ s (X10°)
Fig. 3 Creep curve of STS310J1TB and STS310S strain steel in
prestrain creep tests at 948K
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Fig. 5 Relationship between strain rate and true strain in
prestrain creep tests in STS310]1TB and STS3105 at 948K

Table 2 Results of prestrain creep test.

Temp. Imaginary
Tested (K] | Pre initial | Rupture o
. and | strain . . life
material strain rate | strain
stress [%] : 2 [S]
[MPal & [s7]
0 1.15x10° 59 | 1296000
923 | 05 | 415%10°® 1.7 | 1579974
2549 | 10 | 232x10” 20 | 2630574
15 | 272x10° 20 | 2412760
0 2.57%10® 5.7 729720
STS310 | 948 05 | 222x10* 6.4 633512
JITB | 2549 | 15 | 1.20x10°® 26 | 676601
25 | 255x%10® 5.1 670854
0 5.78 10 6.9 339120
973 1.0 | 6.42x10° 46 186102
2549 | 20 | 3.62x10° 23 | 185542
25 | 2.23x10° 1.7 180642
0 281x10° | 209 29160
923 3.0 | 3.98x10° 21.0 35562
2549 | 40 | 391x10° | 242 | 36184
7.0 | 355%10° | 19.9 37474
0 1.20x10° 19.3 7200
ereaios| 948 20 | 1.88x10° | 265 8558
2549 | 40 | 157x10° | 217 8560
70 | 1.41x10° | 227 9200
0 | 536x10° | 243 2160
973 20 | 1.12x10* | 286 1584
2549 | 40 | 1.01x10* | 247 1640
7.0 | 117x10* 2.8 1206
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Fig. 6 (a) Optical micrographs and (b) distributions of grain size
of STS310J1TB
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