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On the creep-fatigue structural test

of a high temperature discontinuous structure
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Abstract

The objective of this study is to perform creep-fatigue test of Y-shape cylindricadl model to validate the
NONSTA-VP code that is developed for the detailed inelastic structural analysis and to characterize the creep-
fatigue damage development of 316SS structure. In the test model, penetrated defects and surface defects were
prepared investigate the damage development ahead of defects. In the fiscal year of 2003, 100 cycles of creep-
fatigue loading were applied and the corresponding creep-fatigue damage was rarely observed. Both elastic
analysis and inelastic analysis using NONSTA-VP code were performed with collected temperature profile from
test and the strain results of analyses agree well with those from the test. The creep-fatigue damage was assessed
per ASME-NH utilizing analysis results and the very small amount of damage was obtained of which result
coincides with test result. Further cycles of creep-fatigue test is planned to investigate the evolution of creep-
fatigue damage and to validate inelastic structural analysis code.
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1 Thermal Properties of 316SS

100

NONSTA-VP
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Temperature(°C) Conductivity(Js.m. °C) Density(kg/m°) | Specific Heat(J/kg. °C)
37.78 13.656 7962.0 472.33
93.33 14.596 492.50
148.9 15.520 509.70
204.4 16.427 524.31
260.0 17.319 536.68
315.6 18.193 547.18
371.1 19.051 7814.1 556.16
426.7 19.892 563.99
482.2 20.716 571.03
537.8 21.522 7739.33 577.64
593.3 22,311 7713.0 584.18




2 Mechanical Properties of 316SS

Temperature(°C)| Young’'sModulus(GPa) | Poisson’sRatio | Thermal Expansion(x10°)

37.78 192 0.3 159

100.0 186 0.3 16.4

200.0 178 0.3 17.0

300.0 170 0.3 175

350.0 166 0.3 17.7

400.0 161 0.3 17.9

500.0 153 0.3 18.3

600.0 145 0.3 18.7
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NONSTA-VP 3 [11].
3 Material constants for 316SS

E 149.6GPa| Young's modulus | « 6MPa

v 0.309 Poisson's ratio | C 24800MPa
o | 19.7x10° | Thermal expansion | vy 300

K 150MPa b 10

n 12 Q 80MPa
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