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ABSTRACT

The bardness of a 20 milligram sample of lithium~reduced plutonium
was round to be about 94 D.P.N. as compared to about 200 for unalloyed uranium.

in attempt to vacuum melt a 0.4 gram samplo of calcium~reduced pluto~
nium was unsuccessful, apparently becausa of the hip;h vapor prossure of

plutonium and its high melting point.
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HETALLURGY OF PLUTONIUM

HARDNESS AND MICROSTRUCTURE OF PLUTONIUM

A& lithium~raduced centrifugal bomb reduction of 0.020 g of plutonium
was mounged in lucite for métallographic examination and miero hardness tests.
An average of four Eberbach micro hardness impressions gave a valuo of 94 D.FP.N.;
unalloyed uraniuvm on tho same scale is about 200 or highar.

Fig. 1 shows on unsatisfactory miorograph of the plutonium sample
etched in one percent nital. There are aspparently ﬁwo phssas present, but mich
more exparimentation in pqlishing and etching techniquos is required before

a satisfactory motsllographic presentation will be possible.

ATTEMPT TO VACUUM MELT PLUTONIUM

A one gram-reduotion of PuFg was made by the stationary bomb mothod
with oalcium as the reducer. The product was not consolidated well, btut eon~
sisted of several small fragments of a metallic produot weighing 0.4212 g.
These pieces were placed in a BoO crueible which in turm was put in a tanfalum
heater erucible. A 1lid of BeO was used to cover the BeQ crucible. The inside
diameter of the BeO orncible was 0.15 inch and was about 5/8 inch high.

The crucible assembly was placed in the small vacuum furnace, and the

power was/turned on when tho pressure read about two microns.
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Fig. 1. Structure of 0.020 g plutonium sample reduced
with lithium in the centrifugal bomb.

Eteched in 1 percent nital.
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Yihen the inner BeO crucible attained a temperature in tho neighbor-
hood of 1000° ¢, a black deposit began to form on the furnsce walls. ‘his
deposit increasod in amount as the tcmperat;re was raised. There is some
doubt as to the actual maximum temperature attainod becouse optical pyrometer
readings could not be mado. However, judging from past exporience with the
same furnsce co;trol settings, the temperatura could not have been ovor 15009 ¢
and was probably not much over 1400° ¢. #hen the furnace window became so
black nothing could be seon inside, the power was shut off.

Whon the contents of the crucible were roemoved for examination, 1t
was found that the piecoes romrining had about the same appesrsnce as belore
heating; there was no sign of mselting. An alpha count of the window showed
that thore was about 0.1 milligram of plubtonium there, indiceting that the
vapor pressure of plutonium may be too high for satisfactory vecuum melting.

If the impuritios presont in the original charge'were not such that they raiged
the melting point of plutonium considerably, it is likely that the melting
point of the metal is above 1400° C.

After tho melting attempt, the contents of the orucible weighod only
0.158 grams, indicating 2 logg of over 50 percent of the charge. At present it
is uncertein what happenod to the balance as the ;mount of plutonium recovered

was only of the order of a milligram. 1t is probsble, perhaps, that the

impurity content of the original charge was quite high.

FI'CORE WORK

The melting of the next plutonium reduction will probably be carried

out in an atmosphere of argon.
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