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Prediction of Creep-fatigue Life by Use of Creep Rupture Ductility

Koji YAMAGUCGHI, Naoyuki SUZUKI, Kiyoshi IJIMA and Kenji KaNazAwA

Synopsis :

It was clarified that tension strain hold reduced creep—fatigue life of many engineering materials in dif-
ferent degrees depending on material, temperature and test duration. However the reduction in the life
due to holding for various durations could be correlated to the fraction of intergranular facets on fracture
surfaces which was considered to be an index of the damage introduced during strain hold. This frac-
tion of intergranular facets by creep-fatigue failure exhibited a direct relation to the creep rupture ductility
of the material tested at the same temperature and for the same creep—fatigue life-time.

From these results an empirical equation has been derived as follow ;

Z;;: Npe=C,
where Ae; is inelastic strain range, D, is the creep rupture ductility for the same duration as creep—fatigue
life time, N is the creep—fatigue life under tension strain hold conditions, and « and C are constants de-
pending on the material and testing temperature. From the equation the life prediction is possible for a
given inelastic strain range Ae; if the constants « and C, and D, are known.

The value of « was found to be 0.62 and 0.74 for various austenitic stainless steels and NCF800 at 600
°C and 700°C, respectively, and 0.69 for 11/,Cr—1/2Mo steel at 600°C. The value of C was found to be 0.50
and 0.59 for various austenitic stainless steels and NCF800 at 600°C and 700°C, respectively, and 0.49 for
11/,Cr—1/2Mo steel at 600°C. The creep rupture ductility D, is available in the NRIM Creep Data Sheets
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up to 10%h for multi-heats of many kinds of heat resistant alloys.
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Table 1. Materials used in this work.
Material Heat treatment (‘frair;q fProduct Chemical composition (wt %)
size No. form C S Mn P s Ni C Mo Ti Al N
SUS 304 1100°C/0.5h WQ 6 plate 0.05 0.54 0.8 0,029 0,010 9,10 18,53 0.12 0. 02 0,023 0,023
SUS 316 (P) 1080C WQ 4 pipe 0.06 0.60 1,70 0.026 0.007 12.95 16.50 2.15 0. 002
SUS 316 (F) 1070C/6.5h WQ 4 bar 0.05 0.42 1.74 0.032 0.011 11.30 16.42 2.06 <0,001
SUS 316 (CH) 1050°C WQ 6 bar 0.081 0.52 1.60 0.027 0.006 10.15 16.73 2,18 0,033 0.002 0.040
sSUS 321 1200°C/0.5h WQ 1 bar <0.05 0.8 1.78 0.025 0.012 9.68 18.18 0.17 0. 33 0.058 0.0148
NCF 800 1100°C/0.5h WQ 3 bar 0.07 0.33 0.84 0.010 0,004 33.92 1955 0,38 0. 53 0.028
11/, Cr-1/2Mo 930C/1.5h AC 8 plate 0.13 0,61 0.59 0,008 0,006 0.14 1.36 0.55 0.002 0.0115
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