
to be due to a faulty specimen. The d z versus 
dr curve for this material is similar to that for 
the tungsten carbide with 13 percent cobalt bind
er both in shape and the onset of yielding with 
higher pressures. The chrome-carbide specimen ex
hibited brittle failure at all pressures and the 
d z versus dr curve for this material is similar 
in shape to the curve for the tungsten carbide 
with 3 percent cobalt binder . 

Oxide Ceramics, Fig.5 
The specimens for these tests were cut from 

commercial stock in this laboratory . The Diamon
ite material was an aluminum-oxide ceramic with 
low percentage additives of chromium, magnesium, 
and silicon produced by the Diamonite Corpora
tion. The A1 203 material. was a polycrystalline 
ceramic produced by Wesgo and reported to be 99.5 
percent A1203' The Mullite material was a 3 
A1203 . 2 Si02 ceramic produced by McDaniel, grade 
MY- 30. The MgO material was a high-density cer
amic, 99.5 percent MgO, produced by Minneapolis 
Honeywell . The Pyrex material was taken from the 
laboratory stock of unknown origin. Several oth
er materials including BaTi03' Zircoa, sapphire, 
PZT, quart z , fired lava, and Corning Pyroceram 
were also tested. During the initial testing, 
these latter materials were observed to fail at 
pressures too low to justify further testing. As 
a group the oxide ceramics displayed very similar 
characteristics, all exhibiting essentially the 
same slope for the dz versus dr curves. 

Overall, the most interesting feature of the 
data is the high ultimate compressive strength ex
hibited by the tungsten - carbide compounds with 
13 percent cobalt binder when supported by only 
3 kbar fluid pressure . Although we presently do 
not have a physical explanation for the anomalous 
characteristics of the 6 and 13 percent cobalt 
samples, these characteristics may be immediately 
employed in the design of high-pressure apparatus. 
With only 3 to 6 kbar fluid support pressure need-

ed (instead of the usual 25 kbar) , a double-piston 
arrangement similar to the Kennedy ( 3 ) apparatus 
could be constructed with considerable sample 
volume. 

Fig.6 is a schematic representation of an 
alternate apparatus employing the fluid - enhance
ment scheme. This apparatus would operate within 
the pressure chamber of an autoclave, yielding a 
true "two stage" apparatus. The merit of the ap 
paratus shown in Fig .6 lies in the economy of ex 
panding the pressure range of relatively common 
autoclaves, rather than constructing a new press 
unit. The present technology of fluid-pressure
vessel design permits the manufacture of large 
internal diameter (125 cm) vessels (i) capable of 
containing pressures as high as 6 kbar. Employ
ing the ultimate compressive strength enhancement 
exhibited by the carbides with around 13 percent 
cobalt binder, a piston-cylinder apparatus of con
siderable volume (on the order of thousands of 
cubic centimeters) and capable of pressures great
er than 60 kbar could be constructed within such 
an autoclave. 
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