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Creep-Fatigue Life Prediction Method Using Diercks Equation for

Cr-Mo Steel

Keiji SoNoYA, Isamu NONAKA and Masaki KiTAGAWA

Synopsis :

For dealing with the situation that creep-fatigue life properties of materials do not exist, a development
of the simple method to predict creep-fatigue life properties is necessary.

A method to predict the creep-fatigue life properties of Cr-Mo steels is proposed on the basis of D.
Diercks equation which correlates the creep-fatigue lifes of SUS 304 steels under various temperatures,

strain ranges, strain rates and hold times.
of the existing methods.

The accuracy of the proposed method was compared with that
The following results were obtained.

(1) Fatigue strength and creep rupture strength of Cr-Mo steel are different from those of SUS 304

steel.

Therefore in order to apply Diercks equation to creep-fatigue prediction for Cr-Mo steel, the

difference of fatigue strength was found to be corrected by fatigue life ratio of both steels and the
difference of creep rupture strength was found to be corrected by the equivalent temperature corresponding

to equal strength of both steels.

(2) Creep-fatigue life can be predicted by the modified Diercks equation within a factor of 2 which is
nearly as precise as the accuracy of strain range partitioning method. Required test and analysis proce-
dure of this method are not so complicated as strain range partitioning method.
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Fig. 1. Effect of strain waveform on LCF life for
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Fig. 2. Effect of strain waveform on LCF life for
Mod. 9Cr-1Mo steel at 600°C.

Table 1. Chemical compositions of steels (mass% ).
Steel (o} Si Mn P S Ni Cr Mo v Nb
2% Cr-1Mo 0.15 0.28 0.55 0.011 0.005 — 2.38 0.98 — —
Mod. 9Cr-1Mo 0.10 0.36 0.41 0.007 0.004 0.07 8.37 0.98 0.21 0.08

Table 2. Mechanical properties of steels.

0.2% proof Tensile . .
Steel Temperature stress strength Elo(n ‘}géa)t ton Reducht{)}/n of area
(MPa) (MPa) d
. RT 430 615 30.0 69.5
2%4Cr-1Mo 600°C 343 456 20.4 74.0
. RT 496 666 25.5 75.5
Mod. 5Cr-1Mo 475°C 273 344 28.0 90.4
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Fig. 15. Experimental lives and lives predicted by
modified Diercks equation for Mod. 9Cr-1Mo steel at
600°C.
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