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Usefulness of Creep Work-Time Relation for Determining Stress
Intensity Limit of High-Temperature Components
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Abstract

In order to determine creep stress intensity limit of high-temperature components, the usefulness of the
creep work and time equation, defined as W.t” = B (where W. = ¢ ¢ is the total.creep work done
during creep, and p and B are constants), was investigated using the experimental data. For this purpose,
the creep tests for generating 1.0% strain for commercial type 316 stainless steel were conducted with
different stresses; 160 MPa, 150 MPa, 145 MPa, 140 MPa and 135 MPa at 593°C. The plots of log W. -
log ¢ showed a good linear relation up to 10° hr, and the results of the creep work-time relation for p, B
and stress intensity values showed good agreement to those of isochronous stress-strain curves (ISSC)
presented in ASME BPV NH. The relation can be simply obtained with only several short-term 1% strain
data without ISSC which can be obtained by long-term creep data. Particularly, this relation is useful in
estimating stress intensity limit for new and emerging class of high-temperature creeping materials.
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S.P. C Si  Mn P S Cr Ni Mo

J316 050 0.58 1.26 0.032 0.001 16.77 10.75 2.06
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Fig. 1 Average isochoronous stress-strain curves of
commercial type 316 stainless steel at 593°C
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Fig. 4 Creep curves with various stresses at 593°C
of the J316 stainless steel

Table 2 Creep time for generating constant strains
under various stresses at 593°C of the
J316 stainless steel

Strain Applied stress

(%) 160 MPa 150 MPa 145 MPa 140 MPa 135 MPa
06 Ihe 10hr 56hr 149 hr 289 hr
0.8 2hr 18 hr 251 hr 540 hr 1,558 hr
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12 137 br 327 hr 1488 hr 3,251 hr
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Table 3 Constants B, p and the stress determined
for various strains in 10° hr at 593°C of
the J316 stainless steel

o in 10° hr (MPa)

Strain B
(%) P (KVm®) Predicted ISSC  Error
by SE data (%)
0.6 00388 97858 10433 9858 5.5
0.8 00365 136223 11185 10478 67
1.0 00345 176467 11862 11092 69
12 003448 2167.45 12144 11237 80
14 00344 258813 12441 11444 87
1.6 00340 300382 12692 117.19 83
20 00338 389593 13200 12133 87
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