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Application of Finite
Element Methods for the
Analysis of Automotive

Disc Brake Caliper

Y.C. Cho* S.Y.Chen* Y.L.Huang+*
=Master, Department of Civil Engineering ,
National Chung- Hsing University
== Co-Advisor, Department of Civil Engineering ,
National Chung- Hsing University
== Professor,Department of Civil Engineering ,
National Chung- Hsing University

Abstract

The research utilizes the concept of
reverse engineering and the finite element
theory, together with the existing CAD
software, to develop a procedure for
product design. That is, although the
design rules of the original product is
unknown, it is still possible to understand
the characteristics and design criteria of
the product with currently manufacturing
drawing and the application of finite
element  analysis.  Suggestions  and
improvement for the future product can
also be provided based on this approach. to
make design projects faster with current
CAD software.

The objective of this research is to
develop the finite element analysis
apability and procedures, in order to
simulate the mechanism of the disc brake
system, and provide suggestions for further
improvement based on the reverse
engineering approach.

In this study, we applied the FEA
simulation to the CM99 disc brake caliper
with the commercial package — ANSYS,
and attempted to understand the
mechanical property of the main
components. The displacement and von
Mises stress were calculated. With such
information, we can understand different
needs of strength and stiffness for each
component and possibly the original
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design concept behind the CM99 disc
brake caliper. Further study of the
simulation results also provide suggestion
for product improvement by modifying
geometry of the caliper for the purposes of
weight reduction or strength enhancement.

The analysis result showed that the
designed strength of the anchor in the
current model is so conservative that it is
possible to reduce the material used. The
shape of the pad should be similar to a
circle to reduce the unbalanced wearing.
Also, the stiffness of the pad back plates
can be increased to decrease reducing
bending deformation. Furthermore, the
stiffness of the bushings are suggested to
be increased, but should still be able to
absorb the external shock and vibration.
The distance between the two pins can also
be increased to achieve larger inertial
moment and provide larger reacting force.
Finally, this research has shown the
possibilities and feasibilities of improving
the existing product with finite element
analysis techniques, even when the
original design rules are unknown.
Keywords: disc brake, finite element
analysis, reverse engineering
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