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Development of a Cylinder Liner with a New Rapidly Solidified
Aluminum Alloy Extruded Material
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The high-performance engines used on sports-type vehicles must have high cooling efficiency,
while also being lightweight and compact. From the standpoint of environmental friendliness,
it goes without saying that such an engine must also have low "total emissions", as measured
by Life Cycle Assessment (L.C.A. = an evaluation of the environmental impact over the entire
life cycle of a product, from obtaining the raw materials it uses to the manufacturing, sales,
use and final scrapping), as well as being efficient to manufacture. One effective way to build
an engine that meets these requirements, while achieving high performance and reduced
environmental impact, is to line the combustion chamber assemblies with an aluminum alloy
that is lightweight, has excellent heat transfer qualities and is highly durable. Since the engine
block accounts for an especially large proportion of the engine's total weight and plays such an
important role in the engine's performance and reliability, various approaches have been tried in
the past and there are many reports of actual use of alternate materials in combustion chamber
assemblies' . However, few examples have achieved both high performance and reliability, and
been efficiently manufactured at low cost. In this paper we report on our research on materials
for cylinder liners, which come in contact with the piston with its high-speed reciprocating
motion>®. We also report on a new rapidly-solidified type of extruded aluminum material we
developed based on the results of our findings using an alloy with 26% silicon content by mass,

and our use of this material to make a cylinder liner for practical use.
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