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Multiaxial ratcheting behavior of Inconel 718 at elevated temperature
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Abstract

Ratcheting behavior of IN 718 was investigated at 649°C under various proportional and non-proportional
loading conditions with stress control. The material response was initially elastic but substantial plastic strain
was developed as the material softened cyclically. Ratcheting strain was measured to near fatigue life, and is
found to have three stages of development - primary, secondary (steady-state) and tertiary. The secondary
stage dominates for most cases. Under the same equivalent stress amplitude and mean stress, it was revealed
that circular path loading gives higher ratcheting rates and shorter lives than linear paths and that the more
ratcheting occurs when the cyclic load is in the same direction as the mean stress. The ratcheting strain at
failure depends not only on its rate but also on fatigue life itself, and it is not a primary life-determining factor.

7HATN s, 498, 81 sl St 1L
= AN B S AR ARE sl de] AR
B ATt

olof we} Inconel 718 A=l o

TP v—‘/]' 2} A ') (Ratcheting) °l|
sttt [

2 03.?9] B
2]9] Ao F 649°C
827 A4t $HEE
% Y= 3esg W

= 45 stzol gk A4+
200°F)°ﬂ/\1 Inconel 718 A
= H]E L H]WEJ =)

X3S
KX
=

Table 1. Mechanical properties of Inconel 718.
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Temperature
UTS(MPa) 1197
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Fig. 1 Biaxial test specimen geometry
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Fig. 2 Tensile stress-strain curves for Inconel 718
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Table 2. Loading conditions

;ejt (;a;;) Ac | o, | AT | BT, | N
1 AXAM 650 100 0 0 2,264
2 AXAM 625 100 0 0 6,073
3 AXAM 650 50 0 0 2,397
4 TRTM 0 0 650 100 90,619
5 AXTM 650 0 0 100 3,324
6 TRAM 0 100 650 0 13,816
7 LPAM | 6502 | 100 | 65012 0 35472
8 LPTM | 650/42 0 650/2 100 41,088
9 CPAM 650 100 650 0 2,137
10 | CPAM 675 100 675 0 1,161
11 CPAM 675 50 675 0 1,038
12 | CPTM 650 0 650 100 2,332
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Fig. 3 Loading paths used in ratcheting tests
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Fig. 4 Stress-strain hysteresis loop at various life
fractions under uniaxial ratcheting load
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