Structure features and some properties of zirconium after severe plastic deformation
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Zirconium based alloys are used extensively in nuclear industry because of good combination of their corrosion and radiation properties. As been shown in many researches, severe plastic deformation may lead to substantial subdivision of grain structure and dramatic changes in mechanical and physical properties of materials. In this work, influence of severe plastic deformation on structure, physical and mechanical properties of zirconium was studied.

Double electron-beam remelted iodide zirconium was subjected to wire drawing at room temperature. The highest value of deformation was ( ( 9,2. It was shown that thermal e. m. f. and relative electrical resistivity decrease under deformation in a similar manner. As established by TEM investigation, grain subdivision process is very nonuniform at the initial stages of deformation. When ( = 1,4, regions with initial grains size exists in material along with bands where fragment size is about 400 nm. With increasing (, fragmented regions of material expand and average fragment size decreases. When deformation reaches the value of ( = 5,9, the uniform structure with average size of about 100 nm forms in cross section of material.

Microhardness of highly deformed material reaches the value of 2150 MPa (2,5 times more than initial material) and don’t tend to attain a saturation.

