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The Effect of Creep Test Temperature on Creep Rupture Properties
of a-ray Irradiated AISI 316 Stainless Steel

Teruo FURUTA, Yutake OGAWA, and Ryukichi NAGASAKI

Synopsis:

Since itis known that helium bubbles deteriorate the mechanical properties of stainless steel used as
a fuel cladding in fast-breading-reactors, the effect of helium was studied. -

Thin plate specimens of type 316 stainless steel with helium content of 75 10-% atom fraction which
had been injected by a-ray irradiation from a cyclotron were creep-rupture tested at 550, 650 and 750°C.

The presence of helium caused large reductions in rupture life and elongation as test temperature in-
creased. The loss of ductility showed to be constant at one test temperature.

By observing fracture surfaces with optical and scanning electron microscope, the difference between
the specimen with or without containing helium was clear, and it was shown that the embrittling effect
of helium resulted from its tendency to concentrate at grain boundaries, leading to intergranular cracking.

(Received Aug., 16, 1971)
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Fig. 2, Apparatus of cyclotron irradiation.
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Fig. 4. Stress vs rupture life for type 316 stainless steel.
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Fig. 5. Rupture elongation vs rupture life for type 316 stainless steel.

Table 2. Values of stress dependence n for irradiated and unirradiated stainless steel.

Type (;tfecsjainless (agzlc?:::[?;n) Temp. (°C) n irradiated n unirradiated Reference
5 550 5 21 21
316 ; 7:5%10-6 650 | 8-9 9:7 from authors
' 750 : 24 10
- 600 13 85
304 40x 10-8 700 5-8 85 from Kmg®
316 | PrSotram 700 75 60 from GARR®
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Fig. 6. Rupture elongation versus stress for type
316 stainless steel.
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