






angularity. However, the morphology of the particles of the
planetary milled powder appears to be more irregular than
the very angular shapes of the uncrushed titanium hydride.
However, on closer inspection, it is evident that this is caused
by the adhesion of very fine angular particles on the surfaces
of larger particles, or by the agglomeration of fine particles.
The adhesion of fine particles could be due to high vacuum
and high temperature operations during dehydrogenation.

Comparison of planetary and roller mills

A comparison of the suitability of the two types of milling
technology for the production of titanium powder for
metallurgical consolidations was conducted. The planetary
mill has shown great capability for the production of titanium
powder for metallurgical consolidations. However, the direct
milling costs largely depend on the capacity of the mill. The
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Figure 7 (continued)—X-ray diffractograms of the, (a) planetary milled titanium powder and (b) roller milled titanium powder

Figure 8—SEM micrograph of TiH2 powder produced at (a) AG Materials Inc. [website: http://www.agmaterials.com/products/titaniumhydride.html], and 
(b) Mintek
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Figure 9—SEM micrographs of milled titanium hydride by (a) planetary mill, and (b) roller mill
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planetary mill is a laboratory-scale piece of equipment. It
would be relatively costly to increase the capacity of this mill.
The energy consumption in this kind of milling is relatively
high.

As opposed to the planetary mill, it is much easier to scale
up the roller mill, thus reducing the running cost. At similar
operational times, the unit milling cost of TiH2 by the
planetary mill would be about six times that of the roller mill.
One of the major contributors to the cost of the planetary mill
is the high electrical power consumption.

Conclusion

Laboratory-scale tests were conducted to produce titanium
powder by HDH process. The hydrogenation and dehydro-
genation stages of the process were optimized. Two ball
milling technologies namely the planetary and roller mills
were evaluated for the TiH2 particle size reduction to produce
a suitable titanium powder. Both planetary and roller mills
produced sufficiently fine titanium powder with mean
diameters, D[4,3] of 27.74 μm and 41.84 μm, respectively.
The powder particles were angular in shape and there was no
evidence of detrimental coating. However, the planetary mill
powder may only be produced at laboratory-scale at relatively
high costs. Conversely, roller mill may easily be scaled up to
produce a significant amount of powder.

The chemical analysis results showed that the elemental
contents of the produced titanium powder matched the
specifications of commercial titanium powder, except for the
high carbon content. Nevertheless, the powder has been
tested in mechanical alloying and has been found suitable for
making powder metallurgical compacts.
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Figure 10—SEM micrograph of the, (a) commercial titanium powder, (b) planetary milled titanium powder and (c) roller milled titanium powder
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