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Abstract: Copper is characterized by High 
electrical, Thermal conductivities and Good 
Corrosion resistance but has low strength at room 
and elevated temperatures. Improvement of 
Mechanical properties is possible by introduction 
of ceramic particles realized through special 
manufacturing processes (squeeze or stir casting, 
spray forming or powder metallurgy techniques). 
Copper composites are used when high thermal 
conductivity, high absorption and dissipation of 
heat, high resistance to thermal fatigue and good 
frictional wear resistance are required. 
I. INTRODUCTION 
Currently the most common production method of 
composite materials is pressure infiltration of 
porous performs made of ceramic particles or fibres  
with molten light alloys. For this reason metal 
matrix composite materi als based on copper and 
copper alloys are developed for wide range of 
applications like resistant welding electrodes, heat  
exchangers, elect rical connectors and contacts.Due 
to good corrosion resistance, good el ectrical and 
thermal conductivity copper alloys have been 
recently examined as a matrix for the ceramic 
particles reinforced composite materi als.  
Ceramic Strengthening Materials like Alumina 
(Al2O3), Zirconium (ZrO2), and Silicon dioxide 
(SiO2)… are used as the reinforcement in composite 
materials due to its High Hardness, Toughness, 
Resistance to wear and Corrosion Properties are 
inhabited in the ceramic particles. The combination 
of Copper and Aluminium oxide opens up wide 
possibilities for applications where good wear 
resistance, good electrical and thermal  
conductivities are required. 
Their properties depend on a number of 
factors,including the content, shape and distribution 
of the ceramicphase, the method of its preparation 
as well as the conditionsunder which they are 
fabricated. All these vari ables havestrong influence 
on the above mentioned characteristics and, 
inconsequence, on the future applications of the 
final material. 
Copper and Copper alloys constitute one of the 
major groups of commercial metals. They are well-
known materialsthat are widely used in industrial 
applications mainly because of their excellent  

electrical and thermal conductivities,outstanding 
resistance to         corrosion, ease of fabrication, and 
good strength and fatigue resistanceCopper-based 
composites with hard particles are widely applied in 
electrical sliding contacts such as those in railway 
overhead current collection system, lead frame in  
large scal e integrated-circuit, welding electrodes, 
transfer switches and el ectrical contact material. 
Powder metallurgy is the most applicable 
technology way of producing the copper-based 
composites, especially when the matrix material is 
reinforced with second phase particles.  
For many applications pure Cu cannot be used 
because of its low strength. Therefore, 
improvement in the properties of copper has  
become essential for its applications in cutting-edge 
technological applications. The improvement of the 
mechanical properties of copper is important for its 
use in a larger number of fields. Composite 
materials offer several applications in the 
aerospace, automotive and ship building industries 
as they have certain advantages over other 
conventional metals. Metal matrix composites 
(MMCs) combine both metallic properties, such as  
toughness and ductility, and ceramic properties, 
such as  elastic modulus and high strength, which 
endow shear strength providing service at high 
temperatures  
Copper has high thermal conductivity and used as a 
structural material for cooling. In order to increase 
its high temperature properties, di fferent  
reinforcements are being used.   

II. BRIEF INTRODUCTION TO TAGUCHI 
METHOD 

The technique of laying out the conditions of 
experiments involving multiple factors was first 
proposed by the Englishman, Sir R.A.Fisher. The 
method is popularly known as the factori al design 
of experiments. A full factori al design will identify 
all possible combinations for a given set of factors. 
Since most results usually involve a signifi cant 
number of factors, full factorials design in a large 
number of experiments. To reduce the number of 
experiments to a practical level, only a small set 
from all the possibilities is selected. The method of 
selecting a limited number of experiments which 
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produces the most information is known as a 
partial fraction experiment. Although this method 
is well known, there are no general guidelines for 
its application or the analysis of the results 
obtained by performing the experiments. Taguchi 
constructed a speci al set of general design 
guidelines for factorial experiments that cover 
many applications. 

 

 IV. OBJECTIVE 

The objective is to study Copper-based Metal 
Matrix Composites by a 
mechanicallystrengtheninghaving high strength at 
elevated t emperatures and micro structural 
stability, Mechanical properties, Tribological 
behavior, and Friction Stir Welding Process 
parameters optimization (FSW), by adding the 
more than one ceramic particl e with di fferent 
proportion, which is said to be a HYBRID MMC. 
To improve the bonding strength of the matrix 
material on the ceramic particle a layer of metallic 
coating (Matrix) is applied to the ceramic 
particles, the results obtained are analyzing the 
data by Taguchi Technique. As Copper Composite 
materials show the highest potential for 
application in heat sinks for Electronic, 
Mechanical and Aerospace applications. 

III. METHODOLOGY 

1) As the composites consist of di fferent  
ceramic material with di fferent proportion it is said 
to be a HYBRID MMC.  
2) To improve the bonding strength of the 
matrix material and the ceramic particle a layer of 
metallic coating (Matrix) is applied on the ceramic 
particles. 
3) Preparation of Nickel Hybrid Metal Matrix 
Composites (MMC). 
4) Evaluation of the Mechanical properties as  
per ASTM standards. 
5) Evaluation of the Tribological properties  
as per ASTM standards. 
6) Friction Stir Welding Process parameters  
optimization (FSW), by adding the more than one 
ceramic particle with di fferent proportion, which is 
said to be a HYBRID MMC.  
The design of an experiment methods are adopted for 
FSW which involves the following steps 
 a. Selection of independent variables   
b. Selection of number of level settings for each 
independent variabl e  
 c. Selection of orthogonal array 
d. Assigning the independent variabl es to each 
column 

e.Conducting the trials  
 
V.PROBLEM IDENTIFICATION  
 

From the Literature survey the main 
problem identified towards the research is that the 
Copper-based Metal Matrix Composites are the 
Material where the cost parameter is more for the 
alloying materials adding to it to achieve High 
Mechanical strength parameters and Thermal 
properties. An effort is done to achieve High 
Mechanical strength parameters and Thermal 
properties at lower cost by adding naturally 
available ceramics like Quart z, Kyanite Andalusite 
Silimanite Mullite, Beryl, and so on. These 
materials are having more than one ceramic 
material with different proportion which may give a 
better result than that of adding one ceramic 
material. As the composites consist of di fferent  
ceramic materials with different proportion it is said 
to be a HYBRID MMC. To improve the bonding 
strength of the matrix material and the ceramic 
particles a layer of metallic coating (Matrix) is 
applied on the ceramic particles. The main intention 
is to achieve the better result by using naturally 
available ceramic materials which are having a very 
high melting point.    
 As most of the men made (developed) 
ceramics are made up of two or more elements. 
This is called a compound. For example, alumina 
(Al2O3), is a compound made up of aluminum 
atoms and oxygen atoms, The atoms in ceramic 
materials are held together by a chemical bond. The 
two most common chemical bonds for ceramic 
materials are covalent and ionic. 
 For metals, the chemical bond is called the 
metallic bond. The bonding of atoms together is 
much stronger in covalent and ionic bonding than in 
metallic. That is why, generally speaking, metals 
are ductile and ceramics are brittle. In general, most 
ceramics are hard, wear-resistant, brittle, refractory, 
thermal insulators, electrical insulators, 
nonmagnetic, oxidation resistant, prone to thermal  
shock, and chemically stable. Due to its ceramic 
property, they are used for a multitude of 
applications. After fabri cation as the material  
various Mechanical properties, Tribological 
behavior, and Fri ction Stir Welding Process 
parameters optimization (FSW) are conducted for 
the evaluation of the Hybrid Composite. 
V.CONCLUSION  

The possible outcome for the is to prepare the 
Copper Hybrid Metal Matrix Composites (MMC) 
the same is tested for the Mechanical, Tribological 
wear properties and Friction Stir Welding Process 
parameters optimization (FSW), Using Taguchi 
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Technique and hence this material may be an 
alternative for the MMC’s. Analysis of variance 
(ANOVA) is employed to identify the level of 
importance of the Welding parameters. Finally 
experimental  confirmation was carried out to  
identify the effectiveness of this proposed method. 
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