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Abstract

Calandria tubes are made from annealed Zircaloy-2 sheet, brake-formed to shape
then welded axially. They are used in the fuel channels of CANDU and FUGEN
reactors to isolate the hot pressure tube from the cool heavy-water moderator. The
calandria tube may contain the pressure of the heat transport fluid in the unlikely
event a pressure tube breaks. Assessment of the structural integrity of the calandria
tube requires information on the condition of the material after exposure to
irradiation during service and the mechanical properties at low to high rates of
strain. Calandria tubes have been removed from reactors by Ontario Hydro for
cvaluation. The effect of irradiation and strain rate on the tensile properties of the
Zircaloy-2 material have been measured. After an initial rapid increase in strength
with neutron fluence, there is a continuous small increase up to 8 x10* n/m% The
ductility decreases in a similar manner. The strength of irradiated material increased
steadily with strain rate from 107 s to 300 s but the ductility decreased to a
minimum in the intermediate strain rate regime. The latter result was unexpected
and may result from adiabatic heating during high strain rate testing. The increases
in strength protect the calandria tubes from accidental loading from either water
pressure or impact from the pressure tube.
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