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Accelerated Corrosion of Zircaloy-4 Cladding at High Burnup
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Korea Atomic Energy Research Institute

Abstract

Post irradiation examination of the intact and defective fuel rods irradiated for 2 cycles
showed that the defective rod had concentrated hydrides on the outer cladding surface at the
three-fourth elevations where accelerated corrosion was accompanied. To simulate the effect
of tensile stress by fuel swelling, the mini-fuel rods containing a copper rod and alumina
pellets were subjected to corrosion testing in a highly lithiated solution at 350 oC. The
stressed Zircaloy-4 cladding by the expansion of the copper rod had hydrides concentrated on
the outer surface and accelerated corrosion while the unstressed cladding did not. Thus, it is
concluded that the fuel swelling imposes tensile stress on Zircaloy-4 cladding to concentrate
hydrides on the outer surface, accelerating out- and in-reactor corrosion. Based on this
finding, accelerated corrosion of Zircaloy-4 cladding at high burnup in pressurized water
reactors is discussed.
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