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In recent years, ceramic materials with improved properties
have been developed to meet a large number of industrial
applications. However, in most cases, the cost of the ceramic
components is very high. On some occasions, the final machin-
ing of the component (especially if complex geometries are to
be obtained) accounts for an important percentage of the final
cost. The electrodischarge machining process can be a good
choice if the material has at least a minimum electrical conduc-
tivity, since it can produce very complex shapes and it is not
dependent on the hardness or abrasiveness of the material
itself. In this paper, the development of sinking and wire
electrodischarge machining technology for two ceramics with
a promising future (boron carbide and silicon infiltrated silicon
carbide) is described. The high removal rates, as well as the
possibility of obtaining an excellent surface finish, prove the
feasibility of the industrial application of this production
method.
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1. Properties and Applications of
Advanced Ceramics

The properties of the ceramic materials come from a combi-
nation of the atomic bonding and their microstructure. The
type of bonding affects the chemical, thermal, electrical, and
optical behaviour of the material. In the case of ceramics,
covalent bonding, ionic bonding or a combination of both is
the most common situation. The microstructure may also affect
these properties, but its effect is related mainly to the mechan-
ical properties. Amongst these properties we find a high com-
pression strength, high hardness, low ductility, high corrosion
resistance, low specific weight, and a high strength even at
very high temperatures [1].
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Nowadays, advanced ceramics are found in many fields of
application. From sandblasting nozzles to high-temperature heat
exchangers, from armour to gas turbine stators, industry is
benefiting from the improved properties of these materials.
However, the cost of the final component is still very high in
many cases, which may reduce the range of application. This
high cost may be due to the high cost of the raw material,
but also in many cases to the manufacturing process of the
component, that may include some machining at the final stage,
especially if close tolerances in complex geometries are to
be achieved.

In this case, properties that are required in ceramic materials
(such as a very high hardness, even at high temperatures),
along with their typical brittleness become a major disadvan-
tage. Studies [2] show that, occasionally, the cost of machining
a ceramic component is much higher than the cost of the raw
material itself. Moreover, final machining is often responsible
for damage to the surface integrity of the ceramic component,
so it is very difficult to machine at very high removal rates
and keeping surface integrity at an acceptable level.

In this paper, the use of the electrodischarge machining
(EDM) process for the machining of advanced ceramics is
analysed. This process is commonly used for the manufacturing
of moulds and dies in hardened steels. Provided that the
electrical conductivity of the ceramics reaches a certain limit,
the process proves its competitiveness with other non-
conventional methods commonly used for the machining of
ceramics, such as ultrasonic machining (USM) or laser beam
machining (LBM).

The feasibility of the process is studied for two advanced
ceramics with a promising future: boron carbide (B4C) and
silicon infiltrated silicon carbide (SiSiC).

Boron carbide (B4C) is a high-performance monolithic cer-
amic. It combines a low specific weight with a high Young’s
modulus and an extremely high hardness, as well as the
capability of maintaining its mechanical and wear properties
even at high temperatures. For these reasons, it has become
increasingly popular. The current market for B4C is estimated
at about 100 tons/year, with a cost of about 15 million dollars
[3]. Common applications of B4C are armour and wear protec-
tion, neutron absorbers in the nuclear industry, bearings,
nozzles, and turbines. If B4C is used instead of Al2O3 for the


