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Mechanical and Thermal Tests of NSRR Fuel

Shinzo SAITO, Shusaku SHIOZAWA, Satoru KAWASAKI, Shoichi NASUY,

‘Toshio FUJISHIRO and Kenichi SHIOZAWA'

Division of Reactor Safety, Tokai, JAERI

(Received Febrary 8, 1975)

The uranium-zirconium hydride (U-ZrH]_S) 15 used as the driver core
fuel in Nuclear Safety Research Reactor (NSRR), and the gap width between
fuel and cladding is large to prevent burn-out of the latter in a major
pulse operation. It is not desirable that large amount of powder of the
fuel should be produced by the mechanical shock in fuel handling or thermal
cycte and fill the gap. Uranium -zirconium hydride fuel has not been much
used in Japan, and mechanical and thermal characteristics of the fuel are
not well known. '

-Page impact and fuel rod drop tests were made to study the strength
of U-ZrHy g fuel compared with other ceramics and -the condition under which
1£ would break. Thermal shock test with an 011 bath, thermal cyclie test up
to 1,000 cycles for samples at different temperatures and permeability test
of hydrogen in the stainless steel cladding were also performed to examine
possibility of crack formation and hydrogen_re]ease from the cladding, simu-
lating the conditions possible in reactor operation. '

The following wére revealed.

(1) Large amount of powder is hardly produced from the fuel by mechanical
shock or thermal cycle, to fill the gap, resulting in increase of the
gap conductance and burn-out of the cladding. '

(2} A fuel rod with the damaged fuel meat is detectable by observation of
the surface when broken due to a mechanical shock, because the cladding
would also be damaged in this case. The damaged.fue1 meat can be examined

in detail by X-ray photography.

(3) The eutectoid temperature is about 550°C, which is lower than the operating

fuel temperature for the uranium-zirconium hydride with H/Zr ratio less
than 1.4. The H/Ir ratio may not be Tess than 1.5 through the reactor
life time, even considering hydrogen dissociation from the fuel and its
permeation through the cladding.

'+ Division of Nuclear Fuel Research, Tokai, JAERI-
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