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ABSTRACT

The aim of the paper is to develop the material selection and select the optimum material selection method for the application of
brake disc emphasizing on the substitution of this cast iron by light weight coconut fiber reinforced composite material. Material
performance requirements were analyzed and alternative solutions were evaluated among cast iron, aluminium alloy, titanium alloy,
ceramics and coconut fiber reinforced composite. Mechanical properties including compressive strength, friction coefficient, wear
resistance, thermal conductivity and specific gravity as well as cost, were used as the key parameters in the material selection.
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INTRODUCTION

To reduce automobile weight and improve fuel efficiency, the auto industry has dramatically increased the use of alumnium in
light vehicles in recent years. These materials having a lower density as compared to the conventionally used gray cast iron are expected
to the results in weight reduction of up to  50-60 % in brake system. Moreover these advanced materials have the potential to perform
better under severe service conditions like higher speed, higher load etc which are increasingly being encountered in modern
automobiles.
MATERIALS AND METHOD

Structural materials can be divided into four basic categories: metals, polymers, ceramics and composites. Composites, which
consists of two or more separate materials combined in structural unit, a typically made from various combinations of the other three
materials. In the earlier days of modern man-made composite materials, the constraints were typically macroscopic. As composites
technology advanced over the last few decades, the constituent’s materials, particularly the reinforcement materials, steadily decreased
in size.
Methodology

Fabrication of composites usually carried out on Hand lay-up technique. In some cases vacuum bag molding is used to carry out
fabrication process.The templates (mold die) were made from mild steel according to the desired profile obtained from the computer
algorithm. The coconut fibers were cut to the desired lengths, so that they can be deposited on the template layer by layer during
fabrication. In the conventional hand lay-up technique, a releasing agent (gel/wax) was applied uniformly to the mold which had good
surface finish. This is followed by the uniform application of epoxy resin over coir. The resin and coir is mixed uniformly and made in
a paste form which is allowed to pour inside the template. The mold is allowed to cure about 24 hrs at room temperature. Next the epoxy
resin LY556 with hardener HY951 in a weight ratio of 10:1 and stirred slowly for about 10 to 15 minutes.
RESULTS

A carbon-carbon composite brake disc material is taken for this work.. The CAD modeling for the brake disc has been modeled
using NXCAD and analysis was done using NXNASTRAN, The finite element analysis (FEA) of the leaf spring was carried out initially
discretizing the model into finite number of elements and the nodes by applying the boundary conditions. A correlation of CAE analysis
with experimental results taken at industrial laboratory has been provided with the work. A comparative study has been made between
composite material and carbon brake disc material with respect to displacement, stress generated and reaction force. The analytical
results were compared with FEA and the results show good agreement with test results. From the results, it was observed that the
composite brake disc material is lighter and more economical than the conventional carbon brake disc with similar design specifications.
By fabricating coconut fiber composite brake disc material the unsprung mass of the vehicle reduces drastically, and the cost is very
cheap comparing with carbon brake disc material
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