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Effect of the Grain Boundary Reaction on the Notched Creep
Rupture Strength of the Austenitic Heat Resisting Steel

Haruhiko Fuyita, Manabu TanNaka, and Tsune-aki SAKAKI

Synopsis:

An analysis of stress and strain during creep was made on the notched bar specimens of austenitic 214N
steel by finite element method.

A decrease in the stress concentration at notch root due to creep deformation occurred more rapidly in
the notch—strengthened ductile specimen with 36% of the grain boundary reaction (GBR) than in the notch—
weakened brittle one of greater hardness (4%GBR). The equivalent strain at notch root was smaller than
that of smooth specimen except in the early stage of creep in the ductile steel, but the former was always
larger than the latter in the strongly notch-weakened one.

In the brittle specimen, an increase in nominal stress enhanced the creep deformation at notch root and
consequently lowered rupture time ratio of the notched specimen to the smooth one. Almost of the rupture
life was spent in the creep deformation before the initiation of grain boundary cracks in the notched speci-

men as well as in the smooth specimen, independent of amount of GBR. Amount of plastic deformation
necessary to initiate cracks was larger in the ductile specimen than in the brittle one. This is considered
to greatly affect the rupture life of the notched specimen.
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Fig. 1. Finite element model in this work.
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Fig. 2. Relationship between creep rupture pro-
perties at 700°C and amount of the grain
boundary reaction,
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Fig. 3. Creep rupture properties of the ductile (Hv
320, 36%GBR) and the brittle (Hv 357, 4
%GBR) specimens.
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Fig. 5. Stress distribution in the minimum cross
section at notch root during creep at 700
°C, 25kg/mm?.
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Fig. 7. Change in the equivalent strain at notch
root in the ductile and the brittle speci-
mens during creep at 700°C.
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Fig. 8. Creep strains at notch root and of smooth
specimen of the brittle steel at 700°C.
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Photo. 1. Grain boundary cracks at notch root occurred during creep at 700°C, 25 kg/mm?
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