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The Effect of Cold Working on Creep Properties of 316 Stainless
Steel Used as a Fuel Cladding in Fast Breeder Reactors

Teruo FURUTA, Yutaka Ocawa, and Ryukichi NAGASAKI

Synopsis:

The effect of cold working on creep properties of 316 stainless steel used for a fuel cladding material in
fast breeder reactor has been investigated. Specimens rolled by 0 to 309, were tested under various stresses,

4 to 15 kg/mm?, at 650°C and 750°C.

It was observed that the 5% cold-rolled specimen showed the minimum creep rate under low stress at
650°C, however, the non—cold rolled specimen showed the lowest creep rate at 750°C. 'This could be
explained by the creep strain which assisted the recovery of the previous strain due to cold working. The
recovery observed by X-ray diffraction was a clear evidence of the above explanation, especially in the

case of creep at 750°C.

(Received Sept. 11, 1972)
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Table 1. Chemical composition and mechanical properties of the specimen.

Chemical 15 |eton. [Hard-

Composi-|{ C Si Mn P S Cu Ni Cr Mo B N Fe Str - |ness
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tion (%) (HxB)
gth
Kg/mm2 %
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Fig. 1. Creep specimen(mm).
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(a) cold-rolled to 0%
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Fig. 2. Creep curves of 316 stainless steel at 650°C
under a stress of 8 kg/ mm?2.
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Fig. 3. Creep curves of 316 stainless steel at}750°C
under a stress of 8 kg/ mm?2.

(b) cold-rolled to 3025
Photomicrographs of cold-rolled specimens.
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Fig. 4. Effect of cold-rolling on the creep
strain rate of 316 stainless steel.
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Fig. 5. Effect of cold-rolling on the hardness of 316
stainless steel after creep or aging for 500hr.
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Fig. 6. Changes in the ratio of half-value breadth

of 316 stainless steel during creep at 650°C,
(220) reflection.

(b: Half-value breadth b,: Half-value bre-
adth at 1 hr.)
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Fig. 7. Changes in the sharpness factor of 316
stainless steel during creep at 750°C,
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(a) creep-tested under a stress of 8kg/mm? after cold-rolling of 0%
(b) creep-tested under a stress of 8kg/mm? after cold-rolling of 10%
(c) creep-tested under a stress of 8kg/mm? after cold-rolling of 30%
(d) aged after cold-rolling of 04

(e) aged after cold-rolling of 10%

(f) aged after cold-rolling of 30%

Photo. 2. Photomicrographs of specimens creep-tested or aged at 650°C for 500hr.
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(a) creep-tested under a stress of 8kg/mm? after cold-rolling of 0%
(b) creep-tested under a stress of 8kg/mm? after cold-rolling of 30%
(c) aged after cold-rolling of 0%
(d) aged after cold-rolling of 30%

Photo. 3. Photomicrographs of specimens creep-tested or aged at 750°C for 500hr.
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