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ABSTRACT

The alloying time necessary to make a homogeneous plutonium-0. 4 w/o
thulium alloy can be lowered from several hours to less than 30 min by using
a dash-pot stirring unit. To avoid macrosegregation of thulium in the casting,

the alloy is chill cast into a mold at ambient temperature.
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INTRODUCTION

During the preparation of a plutonium-0, 4 w/o thulium allpy, two distinct
alloying and casting problems were encountered. The first of these problems
was caused by the density extremes between plutonium (19,5 g/cc) and thulium
(9.3 g/cc), causing the thulium to form in a layer above the plutonium. Macro-
segregation within the cast part was the other problem. These two alloying
problems are by no means unique, but rather they are common problems en-

countered in alloying and casting many plutonium-base alloys. (1,2)

This report
gives the alloying and casting procedures developed at the Los Alamos Scientific
Laboratory for producing a homogeneous plutonium-0, 4 w/o thulium alloy, These

procedures are quite adaptable for preparing most plutonium-base alloys,

EQUIPMENT

The equipment used to alloy and cast the plutonium-0. 4 w/o thulium alloy
is shown schematically in Fig. 1. It consists basically of a copper mold on top
of a magnesia insulating stand inside the furnace can. Directly above
the mold inside a Vycor tube is the tantalum bottom-pour melt crucible with
an off-center tantalum stopper rod and the thulium and plutonium metals, The
melt crucible is placed on a magnesia insulating stand, The stopper rod extends
through the lid on top of the Vycor tube along with a tantalum dash-pot stirrer.
The tantalum melt crucible is heated by an induction coil placed around the

Vycor tube,
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Fig. 1. Alloying and Casting Equipment.




PROCEDURE

The alloying and casting equipment is assembled, To make a 0, 4 w/o
thulium alloy, it was found necessary to add 0.5 w/o thulium to the plutonium.
After inductively heating the melt crucible to 925°C the melt is stirred up and
down for at least 30 min, The copper mold is kept at ambient temperature.

After alloying, the melt is bottom poured into the copper mold,

RESULTS AND DISCUSSION

The largest ingot cast in this manner was a 2, 25-in,-diameter, 3-in.-long
billet weighing 3. 2 kg. The thulium analysis from top, middle,and bottom
were 0, 41, 0,41, and 0. 42 w/o,respectively., Alloying the plutonium and
thulium with the aid of the dash-pot stirrer will produce a homogeneous melt
in 30 min, Without any stirring device and using small clean chips of thulium
it was found necessary to hold the melt at 700° to 950°C for several hours
before a homogeneous melt could be achieved. (3)

It was found necessary to chill cast the alloyed melt into a copper mold
at ambient temperature in order to retain a homogeneous alloy. Casting the
melt into a graphite mold heated at 450° to 650°C produced severe macro-
segregation in the final casting. The top of such a casting had 3.3 w/o thulium,
while the bottom had only 0. 1 w/o thulium,

Early in the development program the chemical analysis group (CMB-1)
found that the normal methods used to analyze for most other rare earth
elements did not produce satisfactory results with thulium, Therefore a new

x-ray fluorescence spectrometric method was developed to analyze for thulium. “
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