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High Temperature Mechanical Properties of Neutron Irradiated Zircaloy-4
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- 21
Zircaloy-4 specimens, neutron-irradiated in JMTR to the fluence of 1.5x10

n/cm?(E>1MeV), were tensile-tested in the temperature range of R.T. « 950°C
in order to make clear the neutron jrradiation effect on the embrittlement
behavior of Zircaloy during a LOCA of LWR.

Ultimate tensile strength of irradiated specimen was higher by 10 ~ 20% than
that of unirradiated at the temperatures between R.T. and 700°C. It was
found that thefe was no difference between the strength of irradiated and
unirradiated specimen at the temperature range of 800 ~ 950°C.

At the temperatures R.T. and 300°C, the fracture elongation of irradiated
specimen was lower by about 20% than that of unirradiated. The fracture
elongation at 300°C was lower by 20% than that at R.T. in both irradiated
and unirradiated specimens. This must result from the strain aging effect
due to oxygen atom in Zircaloy. At the temperatures above 500°C, higher
fracture eTongation was measured in the irradiated specimen compared with
the unirradiated specimen. At the temperatures ranging 800 ~ 900°C, high
elongation above 80%, related with the phenomenon of superplasticity in Zir-
caloy, was observed in both irradiated and unirradiated specimens.

The results gained from this experiment suggest that the effect of neutron
irradiation on the embrittlement of Zircaloy can be neglected in such an

high temperature range as expected in a LOCA of LWR.
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