Alumina and Silicon Carbide
Components for Electric Vehicles

Morgan Advanced Materials is already
experiencing increased demand for
its alumina shafts, bearings and silicon
carbide seals, used in automotive cool-
ing pump applications, and expects this to
continue as the electric vehicle market en-
joys further growth. One of the reasons be-
hind this demand is EU legislation, which
imposes mandatory emission reduction
targets on new vehicles, prompting OEMs
and manufacturers to explore new meth-
ods to optimise fuel economy. The electric
vehicle market is set to grow by a CAGR of
38 % between 2017-2021, according to
a report published this year by Technavio,
prompting increased demand for mate-
rial applications which can help to reduce
emissions.

Morgan’s ceramic components are used in
Electric Water Pumps (EWP) for tempera-
ture control of the engine and battery com-
ponents to ensure optimum performance
and longevity. As a result, these pumps are
being increasingly favoured in hybrid and
full electric vehicles as well as petrol/diesel
stop-start vehicles. This is because they are
considered to be more efficient than their
mechanical counterparts.

The use of alumina shafts and bearings, as
opposed to steel, offers a number of ad-
vantages; predominantly on account of its
superior wear-resistance properties. Due
to the fact that wear is reduced, the use of
alumina ensures precision fit components,
reducing vibrations and noise levels in line
with the overall “feel” of electric and hy-
brid vehicles. Moreover, alumina shafts and
bearings are more durable and require less
periodic maintenance. Depending on the
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Automotive cooling pump

application requirements, a combination
of alumina shaft with silicon carbide bear-
ings or alumina shaft with alumina bearings
can be used. This choice depends on many
application factors such as the cooling me-
dium, rotational speed of the pump, mater-
ials in contact and the power rating. For
example, silicon carbide bearings are pre-
ferred for large pump applications of 200 W
plus, typically found in larger vehicles such
as electric buses and commercial vehicles.
Silicon carbide is proving to be a particu-
larly useful material in mechanical seals for
pump applications, demonstrating superior
wear performance in temporary dry run-
ning conditions compared with traditional
ceramic materials. This ensures that pumps
continue to run smoothly for short periods
without lubrication, ensuring that no dam-
age is caused to the internal components,
which can be an issue with other materials.
This results in longer replacement cycles,
reducing cost and minimising the likeli-

hood of failure in operation. In addition to
this, the chemical resistance properties of
alumina and silicon carbide mean that it
can comfortably withstand chemicals such
as glycol, a cooling agent used in cooling
pumps, in addition to abrasive debris, thus
minimising the potential for leaks. Morgan’s
proprietary materials have long been deliv-
ering a host of benefits including increased
durability, chemical resistance and thermal
stability in applications such as circulat-
ing pumps, automotive cooling/heating
pumps, and vacuum pumps. Furthermore,
tests have shown that performance in alu-
mina shafts and bearings in automotive
pumps will remain effective for in excess of
30 000 h of continuous operation.
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