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his article discusses
the significant role that
3D optical profilers can
play in facilitating the
manufacture of lightweighted
engine components.
Lightweighting is a priority
for automotive OEMs in their
quest to adhere to exacting
engine efficiency and emission
guidelines, and aluminium
and lightweight alloys are fast
becoming the materials of
choice for engine components,
because they both match the
strength and eliminate the
negative weight implications of
conventionally used cast iron.

There have been many initiatives

in recent years that are aimed at
reducing vehicle emissions and
increasing overall efficiency. This
has required that the automotive
sector focus enormous resources on
optimising engine performance. Be it
due to concerns over climate change
or insulating economies against the
vagaries of fuel costs and possible
fuel shortages, the race is on to
make vehicles that are considerably
more efficient but afford the

required levels of functionality and
attractiveness to stimulate sales and
profitability.

Thermal barrier coatings

Automotive OEMs are looking to
reduce the weight and increase the
efficiency of engines. One area of
focus is lightweight and thermally
efficient material solutions to replace
the cast iron cylinder liners used

in cast aluminium cylinders. Viable
alternative solutions must be wear-
and scuff-resistant as well as have a
low-friction coefficient, and one such
solution proving popular amongst
automotive OEMs is thermal barrier
coatings (TBCs).

TBCs are wear-resistant ceramic

or composite materials applied to
the cylinder walls by way of a spray
application. The material hardens to
form a much thinner surface, relative
to a liner, in the cylinder. To date, the
most commercially viable application
of TBCs has been through the
plasma spray process, since this
affords superior wear resistance to
cast iron.
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navigate the metrology experience
from set-up through analysis and
reporting. The software presents
the results of its data analysis in
ways that enable users to easily
and quickly visualise measurements
and assess results, thus facilitating
fast and reliable decision making.
This, in turn, has a huge impact

on process development of
cylinder spray coatings, leading

to higher efficiencies and quality
improvements.

Summary

The automotive industry is at the
forefront of the development of
technological solutions that mitigate
the effects of pollution and harmful
emissions. By utilising innovative
materials and methods to produce
modern, lightweight internal
combustion engines, manufacturers
can minimise fuel consumption and

boost overall engine efficiency. A
prime example of this progress is
the development of cylinder spray
coatings, namely enabling aluminium
alloy engines to incorporate robust
tribological materials in harsh
environments such as the cylinder
combustion chambers.

The nature of the coating process
and the viability of the finished
coating demand the use of extremely
accurate and repeatable metrology
tools to ensure conformance

to required surface porosity
specifications. The measurements
needed to analyse the spray
coatings can only be provided by
metrology tools that are able to
measure both very rough and very
smooth surfaces. ®

Zygo Corporation
www.zygo.com

Reference

'Robinson, D., Ramsunder, P., and
Samantaray, C. (2014). Analyzing
porosity in thermal barrier coatings:
edge detection of images using
MATLAB. 121st ASEE Annual
Conference and Exposition, June
15—18. Indianapolis, Indiana.

commercial micro manufacturing international Vol 12 No. 6




