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Stress relaxation test of Hastelloy C-276 alloy and
its creep constitutive equation

ZHU Zhi, ZHANG Li-wen, GU Sen-dong

(School of Materials Science and Engineering, Dalian University of Technology, Dalian 116023, China)

Abstract: The stress relaxation tests of Hastelloy C-276 alloy were conducted at different temperatures (750, 800, 850
and 900 C) and corresponding initial stress levels (250, 250, 250 and 200 MPa), respectively. Based on the experimental
stress relaxation curves, the relationship between creep strain rate and stress was derived. Then, a set of creep constitutive
equations were built for Hastelloy C-276 alloy and the material constants of these equations were determined by fitting
the creep strain rate-stress curves. The creep constitutive equations were used to simulate the stress relaxation process of
Hastelloy C-276 alloy by integrating these equations into finite element software MSC.Marc. The simulated stress

relaxation curves agree well with the experimental ones, which verify the reliability of the creep constitutive equations.
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Table 1 Composition of Hastelloy C-276 alloy (mass fraction,
o)

C S Cr Mn Si Mo

0.004  <<0.002  16.00 0.40 0.01 16.34

Cu Fe P A\ W Co Ni

0.04 5.98 0.005 0.16  3.46 0.25 Bal.
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Fig. 1 Stress relaxation curves of Hastelloy C-276 alloy at
different temperatures
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Fig. 2 Creep strain rate—stress curves of Hastelloy C-276 alloy at different temperatures: (a) 750 C; (b) 800 ‘C; (c) 850 “C; (d) 900 'C
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Table 2 Material constants of creep constitutive equations

Temperature/ ‘C Al (Mszl 'sfl) Bls™! Crs’! D/MPa”! E/ (Mszl 'sfl)
750 2.03%x10°° -2.28%107 1.88 6.72X 107 -1.44%x1078
800 2.63X107° —2.47X107 1.53x107" 1.26X107 6.08X 107
850 3.44%X10°° -2.22%X107 87.2 8.63X107* 6.78X 107
900 7.93%107° -3.50%107" 8.79 2.41%X107° 1.40%x107*

Temperature/'C FIs™! G/(MPa"s™) His™! n Olow/MPa Ohigh/MPa
750 1.72X10°° 1.56X10°" —2.91X10°¢ 3.27 165 225
800 —6.87X 1077 1.57X107 -3.14X107° 5.81 120 215
850 —5.48%X107" 2.05%1077 -3.13%X107° 8.93 90 175
900 —7.86X 1077 7.50%X107" -7.96X 107 11.1 65 117
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Fig. 3 Finite element model of stress relaxation for Hastelloy
C-276 alloy
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