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Radial Furnace Shows Promise for Growing Straight Boron Carbide Whiskers
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A vapor deposition method of growing boron car-
bide whiskers is described in Tech Brief 65-10262.
Although the chimney-type furnace used in that
method produced whiskers of generally high strength
and in sufficient yield for tensile testing and charac-
terization studies, the whiskers were short and had
both a taper and a curvature.

Further study has shown that by providing a more
uniform thermal gradient than can be maintained in
the chimney-type- furnace, the growth of straight
whiskers would be favored. Experiments were there-
fore conducted with a radial furnace in which the
thermal gradients required for whisker growth are

normal to the deposition (substrate) surface. The

essential features of the furnace are a long graphite
vaporization tube with a series of radial holes sym-
metrically spaced in the central portion of the tube
and a concentric graphite tube of larger diameter
which supports a graphite substrate tube.
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The boron carbide powder contained in the central
portion of the vaporization tube is heated to approxi-
mately 1900°C, and the resultant vapors diffuse
through the radial holes. As the vapors come into
contact with the cooler substrate tube they condense
and grow into boron carbide whiskers. The proper
operating temperatures of the inner and outer tubes
are maintained through resistance heating with
adjustable power supplies. With this arrangement,
the temperature gradient in the annular region be-
tween the concentric tubes is radial (i.e., normal) with
respect to the surfaces of the tubes. As a consequence,
the whiskers tend to grow straight in a direction

'parallel to the temperature gradient.

Although the whiskers grown in this furnace were
straight (not curved like those grown in the chimney
furnace) they were only 1 millimeter long and their
growth rate was still low. The number of whiskers
grown, however, was much greater than in the chim-
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