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Creep of Hastelloy XR in Steady and Nonsteady Multiaxial
Stress States at 9006°C

Nobutada OHNO, Sumio MURAKAM]I,
Mitsuru HATTORI, and Yasushi MUTOH

Creep of Hastelloy XR in steady and nonsteady multiaxial stress states was investigated
experimentally by use of thin-walled tubular specimens at 900°C in air. The following stress condi-
tions were applied to the specimens; ( ) four kinds of combined constant tension-torsion, and (II)
three kinds of constant tension superposed to cyclically reversed torsion. It was observed that, while
only secondary creep prevails under steady stress conditions because of the very high test tempera-
ture, cyclically reversed torsion induces marked increase of creep strain rate (i.e., cyclic softening).
However, this cyclic softening phenomenon was found to become less noticeable with increase of
superposed constant tension. Moreover, the validity of Mises’ flow rule was ascertained except just
after nonproportional changes of stress state,

Key Words: Creep, Hastelloy XR, Ni base Alloy, Stress Reversal, Multiaxial Stress, Cyclic
Softening, Constitutive Equation
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Tension test at R.T. ASTM Creep rupture test
: . - 500°C, 51MPa
0.2% offser | Tensile Hardness | grain size
yield stress | strength | Elongation number Rupture time | Elongation
MPa MPa pA HRB hr %
332 709 34.8 81.5 & 187 76
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Equivalent Direction Change of stress Time of stress
Test No. stress of stress direction Test time reversal
Ue (MPa) 8 (deg) 48 (deg) (hr) t¥* (hr)
I-1 35 0 - 840, 1008 -
Combined constant I-2 35 30 - 1008 -
tension-torsion I-3 35 60 - 1008 -
I-4 35 90 - 1008 -
Combined constant IT-1 35 0, 130 180 2688 168
tension and cyclic II-2 35 15, 185 150 1344 168
reversed torsion II-3 35 30, 130 120 2688 168
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