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2. Experimental

a, Starting Materials

1) MgO -- Except as otherwise noted, all the MgO employed was
Fisher electronics grade with an average particle size of 300A as
determined by X-ray diffraction line broadening or 500A as deter-
mined by electron microscopy. Before use, the material was pre-
heated to 600° C in air atmosphere to decompose any brucite
present and drive off any volatiles.

2) NiO -- Nickel oxide was prepared by the calcination at 1000° C
for 24 hours of NiSO4+6H20 obtained from Allied Chemical, After
calcination the average particle size was 2000 A”as determined by
electron microscopy examination

3) Cr203-- Chromium oxide was prepared by calcination at
1000° C of chromium ammonium sulfate. After calcination, the
average particle size was 3800A as determined by electron micro-
scopy examination, ;

4) A1,03 -- The aluminum used was Linde B, a mixture of y
alumina, with a grain size of 0,02 micron, and a -alumina with a
grain size of 0.20 micron, These grain sizes were determined
by electron microscopy.

b. Sample Preparation

The 1 x 106 psi apparatus with a 0, 750~-inch internal diameter provides
for a sample diameter of 0,500 inch and a length of approximately 1
inch.,

The starting material was formed into cylinders and isostatically pre-
pressed to approximately 50 percent of theoretical density. After this
prepressing, the sample was machined to the size indicated above,
inserted into the heater casing and assembled with the pyrophyllite
gaskets in the apparatus. When thermocouples were to be used, they
were installed as described previously.

Results

a., MgO

The fabrication runs made in this program are summarized in
Appendix C, Samples from runs 20 and 21 for example, were submitted
to metallographic and electron microscopy determination of hardness,
grain size and density. Both had been pressed at 250, 000 psi at
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