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Abstract— The work reviewed here an overview of the 

current investigates about the machining of Aluminum metal 
matrix composite (MMC) which is major concern now a day’s 

industry. There is an increase demand of the development of 
advanced metals for many industrial applications, to complete 
such demands metal matrix composites are the right solution. 
Metal Matrix Composites (MMCs) have higher strength to weight 
ratio and their properties may be tailored as per the industrial 
requirements. The main purpose of machining is to produce a 
product of desired shape and size with specific quality and surface 
finish by removing a material in the shape of chips and it is 
affected by cutting parameters like feed rate and depth of cut also 
the selection of cutting tool plays a major role. However, MMC’s 

are highly abrasive and tools can wear rapidly, machining of these 
materials attracted researchers and industrial community a lot. So 
various tooling systems like Carbides, either plain or coated for 
tool of milling, drilling, and non-traditional methods of 
machining are also use to achieve the high durability, 
dimensional tolerances, functional requirements and surface 
quality of such materials after machining of MMCs. After 
machining analysis of the experimental data collected from 
various combination of analysis, methods are to be uses as ANN 
artificial neural network, analysis of variance (ANOVA) and 
TELBO techniques and Multilayer perceptron model will be 
constructed. On completion of the test, the techniques are to be 
used in authenticate the result found and to expect the behavior of 
the system. 

 
Keywords: Cutting tools, cutting speed, Machining, MMC, 

non-traditional machining, Reinforcement, Wire electric 
discharge machining. 

I. INTRODUCTION 

Metal matrix composites are really hard to machine 
materials so researchers are consistently working on it to 
increase the machinability of MMC and to enhance the tool 
life. It is also recognized that their machining is not totally 
accurate with traditional machining methods. The use of 
MMC in some areas of engineering is increasing significantly. 
It is also recognized that their machining behavior is not 
completely undeclared. In recent years, in many areas of 
engineering MMC has grown considerably. MMC, 
polycrystalline tools (PCD), conventional polycrystalline 
diamond (PCD), cermet and tungsten carbide machining used 
in industry widely.  
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Although some ethics are dispersed, work has been 
observed in the use of composite materials under much lower 
lubrication conditions, but no significant repetition has been 
recorded in this area.It is interested to see the composition of 
metal; they will be in charge of the reinforcements made even 
more difficult. The force for cut increases with the depth of 
the cut and the speed of advance, finally the power goes 
automatically under all conditions. This article by synthesis 
confirms that MMC is very difficult to handle. Along with 
this, it has also been indicated that some metal matrix 
components are more usable than those of the most important 
type in terms of reinforcement, matrix and heat treatment can 
be inconvenient to be machined. It is important that the MMC 
be use the conditions of interest and that they be neither use 
nor decontaminate. The basic actions, which are the object of 
the tool, are quite pretentious, plus the abrasive material will 
be wear resistant. Therefore, by increasing hardness, 
irregularity and volume fraction, the reinforcement phase 
before the matrix resistance of the abrasiveness of the metal 
compounds increases. Different types of properties 
(mechanical, electrical, synthetic, electro-substance, light, 
etc.) for the assortment will change. Prescribed details of 
abrasive reinforcement during the rapid use operation. For 
composite materials (MMC), hard materials such as cubic 
boron nitrile (CBN), polycrystalline diamond (PCD), cermet 
and tungsten carbide are used in conventional machining 
analysis methods. 

II. LITERATURE REVIEW 

After summarizing the table below the researchers have 
done lot of work in the area of material removal, chipping size 
calculation metal depositing in the form of powder by means 
of some advanced methods, Non-conventional grinding, 
finishing and little part is of cutting the complicated shapes. 
All the operations have been performed to analyses the final 
results of Metal removal rate, chip size, material surface finish 
and tool wear rate [7,11,14,15,16,19,21,31]. The procedures 
showing all the working parameters and work piece used for 
the different researchers. The method of analysis is generally 
used RMS, ANN, GA, Taguchi’s Method, and BBD. 

Sometimes software like MATLAB, ANSYS Maxwell, 
ABAQUS and MINITAB etc. were used to analyses the 
findings. Some Miscellaneous methodologies used such as 
finite element method, finite volume method and finite 
difference method to find out new models 
[2,3,7,11,13,24,30]. So we concluded that most of the 
researcher have focused on material removal along with some 
researchers have coted some material with magnetic abrasive 
particle as wire magnetic and induction free abrasive wire 
sawing (MIFAWS) is one of the method by which Chunyan  
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Yao et al have prepared magnetic abrasive particle layer 
on the wire surface and then thickness was calculated for to 

find out how much magnetic abrasive particle coating formed 
on wire surface.  
 
 

 
SNo. 

Authors Material Machining process Analysis 
/optimization 

process 

Output parameter 
response 

1. 1
. 

Chunyan Yao et al.[1] (MAPL) Magnetic abrasive 
particle layer 

MIFAWS Analysis by 
MATLAB 

Thickness calculated for  
coating formed on the 

surface of wire 
2.  A-Cheng Wang et 

al.[2] 
complex-hole on samples 

of SKD-11 steel 
AFM with Silicon and gel 
mixed with abrasive grains 

numerical analysis 
by MATLAB 

surface roughness 

3.  Kheelraj Pandey, 
Pulak M Pandey.[3] 

Mono-crystalline silicon 
wafer Si 

Chemical oxidizers alumina 
slurry in Double Disk Magnetic 

Abrasive Finishing machine 

Analysis of 
Variance (ANOVA) 

surface finish 

4.  Manish 
Mukhopadhyay et 

al.[4] 

Ti-6Al-4V dressing infeed of alumina 
wheel for grinding 

SEM MRR And surface 
roughness 

5.  Xiuhong Li et al.[5] aluminium alloy wheel hub Mass finishing, Particle 
dynamics; Polyurethane 

DEM MRR model 

6.  Wenhui Li .[6] 6061 aluminium alloy tube magnetic abrasive finishing ANSYS Maxwell 
14.0 

material removal ratio 

7.  Chun Wai Kum .[7] aluminium alloy Magnetic field assisted 
finishing with alumina 

abrasives 

Process modelling material removal rate 

8.  Ashish BIST et al.[8] Different types of 
aluminium matrix 

composites 

friction stir welding review tool wear 

9.  Sinan Akso¨z et al.[9] AA2014–SiC MMC Cryo-ageing Treatment SEM, XRD, EDS, 
MAP 

hardness and 
metolographic behavior 

10.  AjayR.Bhardwaj et al 
.[10] 

Aluminum metal matrix 
composite 

High speed steels, Satellite, 
cemented carbides tool cutting 

review cutting speed 

11.  Abhay S. Gore et al 
.[11] 

MMC Wire Electric Discharge 
Machining (WEDM) 

findings and 
summery of review 

Modeling of Machining 
process 

12.  Harmesh Kumar  [12] Particulate Al/SiC-MMC WEDM RSM BBD Surface roughness, 
surface integrity,  MRR 

13.  Gurupavan H R et. al. 
.[13] 

MMC WEDM ANN Surface roughness 

14.  S.K.Lalmuan et. al. 
.[14] 

Hybrid composites Turning and WEDM Optimization 
review 

material removal, Surface 
roughness 

15.  A Zulfia et. al.[15]. Al-Si-Mg alloy, SiC, 
composites 

Stir casting method SEM-EDS, XRD mechanical properties 

16.  Max Stein [16] Yttrium Aluminum Garnet 
(YAG) Ceramics 

Magnetic Abrasive Machining high power 
industrial lasers 

(~500 MW) 

effect of tools on flatness 
and roughness 

17.  R. Khorshidi et. Al 
.[17] 

Al−Mg2Si composite FESEM, EDS, XRD Mg2Si modification High temperature shear 
strength 

18.  Mahapatra and 
Patnaik [18] 

Al Metal matrix composite Electric Discharge Machining 
(EMD) 

Taguchi’s Method, 

GA 
Surface roughness, MRR 

19.  Debabrata et al. [19] Al MMC EMD ANN.GA Surface roughness, MRR 
20.  Jabbaripour et al. [20] Ti–6Al–4V EDM EDS, XRD TWR, MRR, surface 

quality 
21.  Liu [21] MMC Al/SiC EDM Effect of Medium 

and Gap 
SR , MRR 

22.  Bhuyan et al. [22] Al/24% SiC EDM TOPSIS method TWR, MRR and Surface 
roughness 

23.  Majeed et al. [23] Al2O3 LaPO4 Ultra sonic machining Vibration MRR, Drilled hole 
geometry. Acoustic 

emission 
24.  Liu et al. [24] SiC Monocrystals Ultra sonic machining Vibration Material Removal Rate 
25.  Zhou et al. [25] Aluminum 45%SiCp Ultra sonic machining Vibration Cutting force required, 

MRR, Tool wear rate , 
Chip shape 

26.  Lei et al. [26] YSiAlON glass Laser Assisted Machining 
(LAM) 

Scanning Electron 
Microscopy 

Material Removal Rate 

27.  Wang et al. [27] Al and Al2O3 Laser Assisted Machining 
(LAM) 

Effect of cutting 
forces 

TWR ,Surface Quality 

28.  Chang and Kuo [28] Al/ Al2O3 LAM Taguchi’s method Tool wear, surface 
integrity 

29.  Adalarasan et al. [29] Al6061/SiCp/Al2O3 LAM Pulsing frequency Surface finish, cut edge 
slope kerf width. 
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30.  Rajkumar et al. [30] Al/B4C Electro chemical Machining 
(ECM) 

Root Mean Square 
method 

Surface finishing,  MRR 

31.  Senthilkumar et. [31] Aluminum MMC Electro chemical Machining 
(ECM) 

Taguchi method Material Removal Rate 

32.  Phipon and Pradhan 
[32] 

Aluminum MMC ECM Root Mean Square 
method (RMS) 

Radial overcut and Heat 
Affected Zone (HAZ) 

Process was analyzed by MATLAB and results are discussed 
in detail for developing new areas of research [1]. The model 
used for machining is thermo-physical [24,25,26], 
electro-mechanical and thermo-electrical [27,28,29,30]. 
EDM and WEDM process is used for some complicated and 
tough to machine work pieces and for these machines the 
numerical model is created to analyses the process parameters 
for optimization [4,6,14,17], and for semi observational data 
[19,20]. After machining and collecting the data the impact of 
input parameters on work for the response on surface 
completion, MRR, portrayal and expulsion rate etc. was 
calculated [7,11,14,15,16,19,21,31]. For endeavoring to 
enhance those procedure parameters new set up has been 
established for database which is utilized for future research. 
Researchers have done lot of work in different 
non-conventional areas to enhance the knowledge and 
likewise looked into some investigations to done in past few 
years. If we see the research work done till date the majority 
of disseminated research work have been done on die sinking 
EDM and there is very less amount of work is done in the field 
of Wire EDM yet. So, there is scope to do work in this 
particular field [16]. 

III. FUTURE SCOPE 

In past years researchers have done work on materials like 
steel ductile iron and some ceramics with the help of EDM. 
But sometimes there are some complicated shapes which not 
easy to manufacture, so in this case Wire EDM is one of the 
best suited non-conventional machining methods. 
Researchers have not done much work in this particular area 
so likewise there is future scope and research possibilities in 
this area. Some of the possibilities are: 

1. Analysis of interaction plots between electrode wear, 
MRR and surface finishing of work-piece (MMC) by WEDM. 

2. Optimum combination of process parameters of 
WEDM. 

3. Describe hybrid tools. 
4. Control effect of tools on flatness and roughness. 

IV. CONCLUSION 

At last, it is apparent from an examination of the writing 
that exploration is proceeding into systems for improving the 
quality of MMCs even more. As this quality increment is 
accomplished, MMCs will turn out to be considerably 
increasingly hard to machine and it is subsequently imperative 
that the machining conduct of these materials is 
comprehended and improved quite far so as to adapt to what 
no uncertainty will be significantly more prominent 
difficulties later on. In spite of the fact that the work evaluated 
here shows that an important begin has been made towards 
this objective, there remains a significant measure of work to 
be performed before the machining conduct of these materials 
is completely comprehended. The recent developments in the 
composite parts often require post-mould machining to meet 
dimensional tolerances, near net shape manufacture. 
Particularly the reinforcement composition of particles like 

Silicon Carbide (SiC), alumina (Al2O3) and boron carbide 
(B4C) in MMC is less than 45%. Mostly Silicon Carbide 
(SiC) as reinforced particle is used in the matrix of aluminum 
along with some other combinations like titanium matrix with 
boron carbide (B4C) and alumina and magnesium alloys as 
matrix and alumina (Al2O3) as reinforced particle. When 
some metal matrix composite is made by adding these hard 
particles there is need to characterize the machine tool for 
machining of such material. It is also necessary to select 
required tool material to enhance the tool life and 
machinability. Tool selection will make impact on machining 
conditions and MRR of work. The point of this research is to 
enhance the future opportunities for WEDM in case of 
aluminium MMCs. Past researcher have considered about 
procedure for displaying process parameters for machining, 
materials of anodes/instrument, work material used, dielectric 
media like dry or wet (gas, mixture of water and kerosene 
etc.), progress of procedure parameters, and so on. This 
present review paper thinks about reasons that displaying 
about WEDM is considered as prime goal. 
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