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Expectations for Materials Development for Automotive Components
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With a stipulated increase in corporate average fuel
economy (CAFE) to s4.5 mpg (miles per U.S. gallon)
by 2025 coupled with stringent emission standards,
automakers are looking at lightweight structures as one
way to achieve this target. Studies have shown that a 10%
reduction in the weight of a vehicle can lead to a 6 to 8%
improvement in fuel economy. Metals have always been
the backbone of the automotive industry and advances
in materials technology are essential for improving fuel
economy while still maintaining or exceeding safety,
performance and quality standards. Advanced materials
can be created by optimizing established lightweight alloys
or other metals, or through new alloy development. The
attractive properties, recyclability, mature technology, and
relatively low cost of steels have made them the preferred
choice historically for structural applications in the
automotive industry. However, it is becoming clear that

no single material can fit all applications.

For lightweight assemblies in particular, material
innovation requires the rethinking and modification
of structural concepts. Future automotive materials
development will likely draw on the concept of multi-
materials, which include hybrid materials made from
light metals. Traditional steel components can be replaced
or partially replaced with lightweight materials such as
advanced high-strength steels, magnesium, aluminum, or
even titanium alloys. Some passenger cars and light-duty
trucks already use aluminum engine blocks. Once they can

be produced economically, titanium alloys may also find a

role in engine parts, both to save mass and because of their
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superior performance at extreme temperatures. Polymer
and composites including carbon or glass fiber composites
have considerable potential for use in vehicles. The multi-
material concept includes multi-layer sandwich structures
and metallic composites with lightweight functional
additives, and these may also change conventional
thinking by allowing functionality to be incorporated into
structural materials. Possible applications include reduced
noise and vibration, less harsh operating conditions,
and a reduction in electromagnetic interference. By
using advanced materials, additional safety devices and
integrated electronic systems can be incorporated into
vehicles without increasing their weight.

Innovations in advanced materials and their
implementation will benefit from the tremendous progress
in computer technology. Furthermore, the development
and validation of computational tools will play a major
role in delivering advanced materials and innovative
manufacturing processes. Weat Hitachi America, Ltd. have
been contributing to the business unit by leveraging our
expertise in model-based design (MBD) using advanced
simulation techniques, especially in the mechanical and
electrical domain (see Fig.1). Beginning in the first half
of the fiscal year 2013, we will also be working on a new
simulation analysis methodology in the area of material
deformation mechanisms that can be used for improved
property prediction, and which will eventually accelerate
the optimization process in terms of both product

performance and cost-effectiveness.
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