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Abstract : On series of studies on the high temperature low cycle fatigue properties of Alloy 617, this
work focuses on the effect of high temperature on low cycle fatigue properties of the Alloy 617. The

low cycle fatigue tests were conducted under fully reserved axial total strain range control mode at 0.9,
1.2 and 1.5% at high temperature of 900C and 950°C with a constant strain rate of 107/s. In all test

conditions, the fatigue resistance for the Alloy 617 was decreased with increasing temperature and total

strain range. The temperature was considered to have small influence on the degradation on the low

cycle fatigue life at these testing conditions. However, the cyclic deformation was observed to be

softened at high temperature low cycle fatigue, higher degree of cyclic softening was found as a

function of increasing with temperature and total strain range.
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Table 1 Chemical composition in wt.% of the Alloy
617 plate used in this study

Element ASTM B168-08 This study
C 0.05-0.15 0.08
Ni 44.5 min 53.11
Fe 3.0 max 0.949
Si 1.0 max 0.084
Mn 1.0 max 0.029
Co 10.0-15.0 12.3
Cr 20.0-24.0 222
Ti 0.6 max 0.41
0.015 max 0.003
S 0.015 max <0.002
Mo 8.0-10.0 9.5
Al 0.8-1.5 1.06
B 0.006 max <0.002
Cu 0.5 max 0.0268
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Table 2 Test conditions of low cycle fatigue

Specimens Alloy 617
Total strain 09, 12, 1.5%
ranges
Strain rate 1 x 107%/sec

Environment Air, 900C & 950C
Waveform Triangular
drop in load 20%
Strain ratio, R Tension-Compression, R = -1
800 |-
= Alloy 617
-
& 600 | RT
b o
& — — -900°C
2 —-—-950C
% 400 |
o0
g
e
5
£ 200
=
= T~
s
of ~
1 1 1 1 1 1
00 02 04 06 08 10 12
Engineering strain, £ (%)
Fig. 1 Stress-strain  diagram for 3  different

temperatures
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Fig. 2 Effect of temperature on fatigue life
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Fig. 3 The peak/valley stresses vs. number of cycle
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