X!

it

3

o

Hio|
== |

A pp. 117~122

Al 25Cr-20Ni 2 H| Q18] 27} 9]
I FABET AT A

*
.

KSME 01F020

*%
w7l 2

Creep Behavior Analysis of 25Cr-20Ni Stainless Steels With Omega Methods
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Abstract

For two kinds of 25Cr-20Ni stainless steels, SUS310J1TB and SUS310S with and without a small amount
of Nb and N, creep behavior has been studied in a stress and temperature range from 147 to 392MPa and from
923 to 973K with a special reference to tertiary creep. The average creep life of SUS310J1TB was about
100 times longer than that of the SUS310S. The apparent activation energy for the initial creep rate was 330
kJ/mol in SUS310J1TB, while that of the SUS310S was 274 kJ/mol in a power law creep region and 478
The activation energy for SUS310S below PLB is close

kJ/mol in a region of power law breakdown (PLB).
to the that for self-diffusion.

When compensating for the temperature dependence of the Young's modulus

and the omega value, it was found that the apparent activation energy for SUS310J1TB was reduced to the
activation energy for diffusion of chromium atom in a gamma steel. The stress exponent of SUS310S was
about 12 above PLB and 5.1 in a power law creep region. Notwithstanding that the creep condition for
SUS310J1TB was in a power law creep region, its stress exponent was 8.3 larger than that of SUS310S

corresponding to the same creep conditions.
SUS310J1TB.
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This was ascribed to the presence of fine precipitates in
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= 147.1~ 294.1MPa &) B ololA 3ttt 2B =
ANge zhzhe)l AY LT ojA 86.4ks TS SA Bt
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Table 1 Chemical composition of tested materials .
(mass.%)
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31 3= AH3e9 &0

C Si Mn Ni C Nb N
S0S310 SUS310J1ITB 2 sus3tos &) 44 3% IE=
g | 006 04 12 200 250 045 02 Ags] AFHE Table2ol epATh
SUS3108 | 0.08 04 16 200 250 j ) Table 2 Summary of creep tests.
) Strain
130 . Imaginary | rate
Temp. [Tl Creep initial  heceler
3, 40 35 K) |Stress life | creeprate | ation
MPa) | (5) £, (s7) |factor
A ,J Q
Y
20 |[1--O-0 O 254.9 | 1296000 |1.15 X 10° | 46.1
: 47 / P 274.5 | 990720 |1.51% 10° | 39.2
7 923 1294.1 | 169200 |4.23%x10* | 65.6
J2 15 R2 JT6R4 R6 15 96y 3432 | 136440 |1.37x107 | 382
7 3922 | 88718 [2.41x107 | 175
Fig.1 Dimension of specimen.(All dimensionsinmm.% 254.9 | 729720 |2.57%10° | 40.8
SUS 274.5 | 462600 |4.84%10° | 35.3
. 310 | 948 |294.1| 217080 |8.88 % 10* | 30.2
tH S = 3
22 @ ol 28t 38|Z S oA JITB 3432 | 34488 |325x107 | 21.9
Ao NIHES 7EsE o JHA Wl 3922 | 17898 {6.04 X 107 | 30.6
o] AREl A FHol gtor} A7HEo] Xy 2549 | 339120 [5.78%x10% | 36.5
A& Fedee 83 oguie 9Esty ¥ 274.5 | 136532 |1.32x107 | 38.2
St g We FEE I AL 457 9 973 (294.1| 47520 3.62><10:: 35.8
C Wasee B awe sHo oled oW 3922 | 4534 |4.11x10° | 232
= SR < = 2549 | 29160 [2.81X10° | 83
Fa3] aAgo 923 [2745] 9360 {8.62x10°| 8.1
‘ 294.1 4680 |1.76 X10° | 7.5
Iné=Ing, +Q-¢ M gy 2549 | 7200 [1.20%10° | 7.9
zios | 998 [2745| 3240 |234x10°| 80
14, 5= WY, o =3 TG0 3 T g S aeio 5s
o L : . .
olMe MIEHE, £, = IAZ A gARAM 4 973 (2745 720 [1.56 % 10* | 5.0
ol Ay 714 FE o] xr] WYL & 294.1 288 {3.50%10% | 4.8

ZEIEREHE JHEE 27 988 S22 99)
a8, @& AAX 7] &2 A (Fig. 2 #3) &9
A& Zld Ui 9y g £xo Z7E g
Wi 9o (o]F HFEHE HEdE £ JtE ARE
HH). 2 3 28 2 25 o&EAo] vlmH F
A, £, €8 2 25 9FHo] a4 g
3 AT UREol 3i AT FJYd &
BAole A& AL oA FEA LA A
B, exp-¢ )0l 18T &L AL wgshd 3
g2 9 2 ol3te] o2 yehdr v

Table 2 914 @ & AXo] I AL §HH
257t Z7hgtol wEtA Aol Y AL
Z70lA ®l@s] 2E SUS310J1TB & It
SUS310s ol Bla] k100 W) AEE, Nbot N2 #H
AgogA YT Bg FRHol AR FIIEL
RXEL & F Yk \

Fig. 2 Hg& £x=9 Jygedd S
A 2= Jeld 22 (a)7F SUS3108 9
A%ola (b)7} SUS310J1TB & 7A$-olth A $¥
ool QoA HIPE £x9 tFd ANFP L
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2
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o
77]
107
105
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Strain Rate, £/s™

(b)
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True Strain, ¢

Relationship between true strain
Fig. 2 and strain rate at 973K.
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Fig. 3 Stress dependence of imaginary
initial creep rate.
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Fig. 4 Temperature dependence of stress-
compensated imaginary initial creep rate.
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Fig. 5 Comparison of calculated imaginary initial
creep rate with experimental one.
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