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Producing Graphite with Desired Properties

The search for superior grades of graphite, neces-
sary for the nuclear rocket, has led to major advances
in the art. Work at Los Alamos Scientific Laboratory
(LASL) has increased the understanding of the proper-
ties and behavior of carbon and graphite, yielded
improvements in raw materials and processes used in
their manufacture, and provided significant insights
in how to produce them with consistent, predictable,
and useful combinations of properties. To achieve this,
LASL employed metallurgical techniques that resulted
in new understanding of the microstructure of graph-
ite, including X-ray diffraction. electron and optical
microscopy, and porosimetry. An important aspect
that LASL has isolated, regarding ability to synthesize
either isotropic or anisotropic graphite, is the precise
control of particle size, distribution, and shape. As a
consequence, it is now possible to convert low-cost
commercial coke and natural graphite into isotropic
and anisotropic graphite, respectively, with very un-
usual properties.

Isotropic graphite is uniform mechanically, ther-
mally, and electrically in all directions. The LASL
isotropic graphites are not only nearly perfectly iso-
tropic, but their thermal expansion coefficients are
two or three times those of ordinary graphites, and
they have high electrical resistivities. Because these
LASL graphites can be extruded, previous limitations
in size and shape have been reduced considerably.
Aside from their potential value to nuclear reactors
and rocket nozzles, they should prove useful in a wide
variety of mechanical applications such as turbine
seals, pump impellers and housings, gas compressors,
and tools for electric-discharge machining.

Anisotropic graphite differs from isotropic in not
having uniform properties. Its strength may lie in one
direction while its desirable heat-conduction charac-

teristics lie in another. A popular type of commercial
anisotropic graphite is known as pyrolytic; 1t is
formed by deposition of very thin layers of graphite
from high-temperature hydrocarbon gases. The LASL
anisotropic graphites approach the anisotropy of
pyrolytic graphite and have the added advantages of
lower cost, much greater section thickness, higher
across-grain strength, freedom from delamination, and
flexibility with regard to their acceptance of additives
such as radiation absorbers and oxidation inhibitors.
They offer great promise as high-temperature commer-
cial and aerospace heat shields since they can be
molded by low-cost processes; and they appear to be
very attractive for high-temperature piping and sup-
port structures, and as furnace electrodes for arc melt-
ing of steel.

Note:
The following documentation may be obtained
from:
Technology Utilization Officer
AEC-NASA Space Nuclear Systems Office
U.S. Atomic Energy Commission
Washington, D.C. 20545

Reference: Producing Graphite with Desired
Properties

Patent status:
No patent action is contemplated by AEC or NASA.
Source: M. C. Smith, R. J. Imprescia, R. D. Reiswig,
and J. M. Dickinson of
Los Alamos Scientific Laboratory
under contract to
AEC-NASA Space Nuclear Systems Office
(NUC-11001)

Category 04

This document was prepared under the sponsorship of the Atomic
Energy Commission and/or the National Aeronautics and Space
Administration. Neither the United States Government nor any per-
son acting on behalf of the United States Government assumes any

liability resulting from the use of the information contained in this
document, or warrants that the use of any information, apparatus,
method, or process disclosed in this document may not infringe pri-
vately owned rights.



	Page 1

