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Molten Metal Dropping Experiment
-- Initiation Criteria of the Metal Fragmentation

in Molten Metal-water Interaction --

*
Toshio FUJISHIRO, Masaaki OCHIAI
Division of Reactor Safety, Tokai, JAERI

(Received October 6, 1975)

Understanding of moiten fuel-coolant interaction, i.e. the mechanical
energy generation at fuel failure is one of the main objectives of NSRR
fuel failure experiments. To amalyze this phenomenon there are many unknown
parameters such as molten fuel fragment size, fuel-coolant mixing rate and
heat transfer coefficient between molten fuel and coolant. Among these
parameters, initiation of the fuel fragmentation s one of the important
criteria to decide whether or not large mechanical energy shall occur.

The present work is a simulation experiment to find out the thermal
conditions for fuel fragmentation using molten metal/water combination in
stead of molten U02/water.

Four different metals, Sn,Pb,Al and $n50%-Pb50% alloy, were used as
simulation material of UO,. The material was heated to a temperature above
its melting point in an electric furnace, then dropped inte a temperature-
controlled water pool from a little above the water surface. Molten metal
temperature and water subcooling were varied in the experiment.

The following results were obtained.

(1) Fragmentation cccurred in low melting-point metals, i.e. Sn,Pb and
Sn-Pb alloy.

(2) In low melting point metal fragmentation, the metal temperature thresh-
old and the water subcooling threshold were obserbed. That is no frag-
mentation occurred when the metal temperature'was Tower than about
100°C above the melting point or when the water subcooling was smaller
than 40°C.

{3) The threshold subcooling increased with the increase of molten metal
temperature.

(4) No fragmentation took place in molten Al/water interaction in our
experiment system at peol water temperature 0 - 100°C and metal

temperature. 685 - 1200°C.

* Tokai Branch, Ship Research Institute
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