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Evaluation of high temperature tensile behavior and LCF
properties of stainless steel for turbine disks

H. D. Im, C. K. Park, K. Lee, S. H. Rhim, C. T. Kim

Abstract

Austenitic stainless steel is used as high temperature components such as gas turbine blade and disk because of its good
thermal resistance. In the present investigation, tensile and low cycle fatigue(LCF) behavior of stainless steel for turbine
disks was studied at wide temperature range 20°C ~ 750°C. In the tensile tests, it was shown that elastic modulus, yield
strength, ultimate tensile strength decreased when temperature increased. The effect on fatigue failure of the parameters
such as plastic strain amplitude, stress amplitude and plastic strain energy density was also investigated. Coffin-Manson
and Morrow models were used to adjust experimental data and predict the fatigue life behavior at different mean strain
values during cyclic loading of high temperature components.

Key Words : Austenitic Stainless Steel( 2 2~ H Vo] E 2|18~ 7)), High Temperature Behavior(iZZ-2 %), Low
Cycle Fatigue(4 571 3] ), Life Prediction(5% o)

LM E so D87 2 29z A 448 RN
2 d7NE $48 1ed% % Aoz q Ao o,
A B8 PEOE Bl A89L orduols — =GN M

A 316 2HIAE A7 1@ A BEAI AF7) - o v g o -
A2 S48 97 98 ALY BAS Aasac Ac/2e X FYIE, 2N, & FA7 A BES

S 4%s W0 AT/ Sz goayd ¢ O S IREEAT & A2gmioln. o

- , Coffin ¥} Manson & 2}Z} @Az 2 FA o s}
o} 2 2.9 (Coffin-M 1, M
311#3%;(@()75'%};?3%]- 01;:}“11%5]@)141212 ‘4 2YWUFE-FHUCHE 22-20 FHE A

29 Y25y dZo] AR sud ot Adeos Zdso

~
[\S)

¢

»

Ag !
2. U3 0|E —F=8, QN @
2.1 ¥¥E-9 74 (Strain-Life Curve) Ad71M, Agp/2E A HMEEINE, af'% g

1910 &, Basquin & S-N #AE tF=E 9o AAAAF, c = H2AAARFolth
A2 Yehd £ Q&S BYFHUa, a3 9

1. @F71&TSusta gote Ae Ag, Ae
2 RF7IETEUSE A ARLFUY - =—+=r (3)
3 @RRELFATFY 2 2 2

# WA A 2} shrhim@kut.ac kr

- 334 -



4 @0 4 % e 4 ) WY 4G

A
2E F AUk
Ag, 9y b
—¢=—L_(2N 4
> "k (2N,) o
Ae O ! .
7z_é’_(zi\ff)”+gf (2N ) (5)

22 12 XNFE7 W2 23 oE

ol Mz £94 F 7bg durH oz AlgHE
Ao dzsme]l LHWHE DED BA)
ATt 7HA 3 Coffin-Manson 4= 4](6)°] t}.

N7Aeg, =C (6)
Aao) g2EFL 7 Alo)E g FHEE 44
AP EAUALEG] AW, & @™o Yttm 714

gk Morrow ©f] 213 sjEfgo&ae A (7)®
on, AW, & ol&d d52 F Ut 974
7 C e Agozrnyg FHAE AE A4

AW, = ® FH(half life)ll X $H-BYFE o]gF
Aol k& v o7 A (8)L ol &M FE £ 9
=3
N7AW,=C (7
r=1/n 1+_n‘l—n’
AW, =4K'""o W (8)
1+#
3. 24 ANE
3.1 A& EH|

Algol AH8d HYga3 s 2HQdate 3
S2AHL ol ® 17 2k

7bEol ofs 23 E AASI] 93 o &
3£ AAMNE 2ERY £ 880ToIA 3 A3t
¢ A3 dAHYgE & F TG

Table 1 Chemical compositions of 316 stainless steel
{in wt.%)

C Si [Mn] P S |Cr|Mo| Ni | Cu
0061 | 0403 | 152 | 00326 | 00026 | 17 | 2088 | 10.125 | 0404
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Table 2 Mechanical Properties
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Table 3 Fatigue properties of 316 stainless steel at RT

Yield Ultimate Young's Ultimate
strength |strength| Modulus|Elongation | strength
(MPa) | (MPa) | (GPa) (%) (MPa)
| 467 | 703 | 197 51 979
300C| 369 571 180 33 757
600T| 315 519 149 30 676
750C| 284 401 139 29 451
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Fig. 2 Flow Stress-Strain Curve for Strain rate control
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Fig. 3 Strain-life curve of 316 stainless steel at RT
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Fig. 4 Strain-life curve of 316 stainless steel at 600C
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Fig. 5 Fatigue life prediction used to Coffin-Manson method
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Fig. 6 Fatigue life prediction used to Morrow method
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