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Abstract— The applications of Metal Matrix Composites (MMCs) are being increasing day by day in the acrospace, automubile
and many more industries, because of their improved properties compared to uniform metals. For high performance of brake

pads many materials are introduced which are ashestos-free,

The work involves analyzing the suitability of Copper alloy—

machining steel cheeps MMC (Cu-Nano particles of Fe MMC) in the automobile brake pad applications in comparison with
existing brake pad. The reinforcement of Cu-Fe MMC will be with variable percentage of iron particle by weight. The composite
is furmed by powder metallurgy route followed by extrusion. Two combinations of compesite are tested as 50%, 60% Cu. The
wear test is carried out for composites both at ambient femperature by using pin on disc method. Pins are made of composite and
tested against cast ron disc. Performance was mainly evaluated on the basis of brake drum coefficient of friction (m). The effects
of physical properties, mechanical properties will also be discussed. The wear affecting parameters such as normal load and
sliding speed are varied and wear is observed. Also the results of the composite are compared with the results of conventional

brake lining material.

Keywords— Metal Matrix Composite, Wear behaviour

L. INTRODUCTION

Wear is a mechanism of removal of material from one
surface body with respect to other surface. Factors governing
the wear are mafterial properties such as hardness, sirength,
ductility, surface finish, work hardening, lubrication, load,
speed, corrosion, temperature. Types of wear are Adhesive
Wear. Abrasive Wear, Erosive Wear, Cavitation Wear ete. It
is possible to investigate on inappropriate friction material to
gel coefficient of friction withyn limits for the automobile
applications. The friction material properties have 1o be like
good resistance 0 severe lemperatres, low compressibility
and good resistance 1o wear [3]. The term “composite™
broadly denotes a malterial system which is poised of a
discrete  constituent  (the reinforcement) dispersed in a
continuous phase (the matrix). Particle reinforced composites
are light metals & already attracting the attention of materials
producers and end users because of their admirable
mechanical and physical propenties [2].

Brake pad have a variety of constituents such as
metals (iron and copper with or without alloying elements),
solid lubricants graphite, lead amd MoS;) and ceramic
abrasives (silica. mullite, alumina and silicon carbide), being
widely used in heavy duty brake systems. To ensure the
requirements of heavy duty automobile related to the braking
process, the friction material must have a stable and high
friction coefficient, low wear rate. mechanical strength at high
temperatures and good thermal conduetivity, For having a
high thermal conductivity combined with good mechanical

resistance, copper is one of the most important components in
brake systems, added in the form of powders or fibers.

lron additions in the copper matrix cnsure a greater
mechanical strength, thermal stability, The ceramic particles
act as abrasives. Its high hardness leads lo an inereuse in
mechanical sirength and wear resistance of the siptered
composite. Many swdies have shown thai zirconium silicate
(Zr5i04) caused considerable increase of the {riction
coefficient relative to other ceramics used in friction muterials
such as SiC and 8i0,. The addition of solid lubscants such as
graphite and MoS, stabilizes friction coefficient and reduces
weat. The development of copper matrix composites s
relied on the use of ceramic reinforcements with aluming and
silicon carbide the most commonly utilized. Several effores
have been made to improve the interfuce bonding between
copper and ceramic particles by exploring surface couting of
the ceramic particles, and the use of altemative reinforcing
materials such as carbon based graphite and graphene.

I1. LITERATURE SURVEY

Asif M etal explained three Aluminum based
friction composites which are designated as ALM 01, ALM
02 & ALM 03 were formulated. The dry wear test is carried
out using a pin-on-disc tribo-tester at constant sliding speed of
9 ms-1 under a load of 50 N. The counter face disc is made of
heat treated grey cast iron. During the test, the cumulative
wear (gm), Coefficient of friction, temiperature nse (0C) and
noise level (dB) were recorded. The effect of loud at constant

A

-~ r
(X '\_. -

r A0 \ﬁi‘&n‘ :
£npineen®

=11

zléi;_’{; \,4 ¥ i L



