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A Review of Mechanism of Stress Corrosion Cracking of Zircaloy
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Dept. of Materials Sci. and Eng. Korea Advanced Institute of Science and Technology

ABSTRACT

The recent literature on the mechanism of stress corrosion cracking of Zircaloy in both iodine gas and aque-

ous solutions is reviewed. The proposed mechanisms are critically evaluated and are classified into chemical re-

moval, hydrogen embrittlement, iodine adsorption, and iodine diffusion models for iodine gas, and also into

anodic dissolution and hydrogen embrittlement theories for-aqueous solutions.
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Table. 1 Whether or not environmental cracking occurs under various conditions.

Specimen Stress Environment Temperature(C)

type 22 30 50 | 100 | 150 | 200 | 225 | 250 | 300
Tube Static Cesium - | no no no
Dynamic Cesium - 21 no no no

Static? Todine no” no no | yes | yes | yes

Dynamic Iodi ne no | yes yes

DCB Static Cesium - no no no
Dynamic Cesium - yes | yes | yes | yes | yes | yes | no no

Static® lodine yes yes yes

a) Observation of Cox[8] in a dynamic tube-squash test.

c) Statically stressed to yield point.

)

b)No cracks in 3.0 a exposure to iodine plus air.
)
)

d) Stress intensity varied from 25-9MN m™** as cracks grew at 300C.

e)-indicates cesium in solid state and therefore no test done.
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Fig. 1 Chloride ion diffusion to the elastic /plastic’
interface in titonium BAl-1V-1Mo alloy.
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