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INTRODUCTION

A recent study of the influence of alloying elements on the
-~z ¢lectronic transformation of cerium revealed that the valence
of the solute is quite important in determining the relative stabili-
ties of the y-Ce and «-Ce phases, and it was sho -« that the higher
the valence of the solute the greater is the ten . for the higher
valent form (z-Ce) to be stabilized. That st- .. however, was
limited to investigating the effects of solutes hav 12 valences equal
to or greater than three, which cssentially is thie valence of the
lower valent form (-C¢). The main reason for making the present
investigation was to see if the ideas and conclusions established
for the higher valent solutes would also apply to those having
valences less than three.

Only a few clements having a valence of one or two are expected
to be soluble in cerium 23 These are magnesium, calcium, ytter-
bium, europiuny, sodizm and lithium. Experimental data indicate
that magnesium is sul-Ule i< srium, ™! calcium is insoluble,®® and
ytterbium and curopiuii aic soluble but appear to behave as if
they were triyalent at concentrations below 1 or 2 ajo.® There are
no reliable experiniental data concerning the solubilities of sodium
and lithium in cerium. '

Vogel and Heumann! have given the most accurate description
of the phase relationships in the cerium-rich portion of the
cerium-magnesium phase diagram (figure 1). Their results indicate
that about 24 ajo magnesium is soluble in the high-temperature
body-centered cubic (8) form of cerium, but they presented no
accurate data for the solubility of magnesium in the phase of
interest in the present investigation;i.e., face-centered cubic y-Ce.*

Mahn's low-temperature magnetic susceptibility data” indicate
that at least 4 ajo magnesium is soluble in v-Ce. Furthermore,
her results also indicate that the y — « and « — y transformation
temperatures decrease with increasing magnesium content and
that the y phase does not transform to « in alloys containing more
than about 5 a/o magnesium.

* The solvus line shown in figure 1 between »-Ce and the two phases y-Ce +
Ceivig sl aboui +30 C is based on results obtained in this study.

Section I[[—Structures of Rare Earth Compounds

900

O
o

TEMPERATURE, C

490°
19.4%
7+CeMg
20 30 40
COMPOSITION,
ATOMIC PERCENT Mg

Fig. 1. Cerium-rich end of the cerium-magnesium phase diagram.

On the basis of the above information it was decided that the
first step in this investigation would be to study the effect of
magnesium additions on some of the physical properties of
cerium. Since the paucity of reliable solid solubility data made it
obviously necessary to obtain such data before attempting to
interpret the low-temperature dilatometric data, the lattice con-
stants of all alloys used in this investigation were measured to
provide the needed solubility information. ’

EXPERIMENTAL

The alloy specimens were prepared by melting together weighed
amounts of cerium and magnesium in an induction furnace. The
chemical analysis of the cerium stock used in this study is shown
in Table I. The molten alloys were cast to form right cylinders
0.6 cm diameter by 2.5cm long, and the castings were heat




