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Effects of Cold Worked and Fully Annealed

Ctaddings on Fuel Failure Behaviour

(Specifically Heat Treated Claddings Tests in NSRR Experiments, 1 )

*
Shinzo SAITO, Hiroaki HOSHINO , Shusaku SHIOZAWA
and Satoshi YANAGIHARA
Division of Reactor Safety, Tokai Research Establishment, JAERI

(Received November 1, 1879)

Described are the results of six differently heat-treated Zircaloy clad
fuel rod tests in NSRR experiments. The purpose of the test is to examine
the extent of simulating irradiated claddings in mechanical properties by
\ as-cold worked ones and also the effect of fully annealing on the fuel failure
behaviour in a reactivity initiated accident (RIA} condition.

As-cold worked cladding does not properly simulate the embrittlement of
the irradiated one in a RIA condition, because the cladding is fully annealed
before the fuel failure even in the short transient. Therefore, the fuel
behaviour such as fuel failure threshold energy, failure mechanism, cladding
deformation and cladding oxidation of the fully annealed cladding fuel, as well
as that of the as-cold worked cladding fuel, are not much different from that
of the standard stress-relieved cladding fuel.

Keywords ; Reactivity Initiated Accident, NSRR Reactor, Zircaloy Cladding,
As-cold Work, Full Annealing, Brittieness, Irradiation Effect,
Fuel Failure, Cladding Deformation, Grain Growth

* (On leave from Mitsui Engineering & Shipbuilding Co.,Ltd.
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a) As—rolled

b} Fully annealed
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Fig 27 Grain structure of heat—treated Zry—4 cladding
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Fig.3.2 Histories of cladding surface temperatures at the upper part of rods
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Fig.3.3 Histories of the cladding surface temperatures at the center of rods
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a) Test No217—2 b Test No218—1

Zir (0,
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¢} U0, Zry Reaction Layer

UOz *Zry
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reaction layer

Fig 35 Post—test photographs of broken face and UQ, —Zry

reaction layer of heat—treated cladding fuel rods
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Fig, 43 Comparison of diametral strain for heat—treated

Zry—4 cladding rods after irradiation
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Fig, 44 Photomicrographs showing cladding grain growth

in heat—treated cladding fuel tests,
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