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                        I. INTRODUCTION 
 

A metal matrix composite (MMC) is a composite in 

which at least two reinforced materials is added to 

the metal matrix to improve the properties of the 

composite. A composite metal cross-matrix (HMMC) 

comprises at least three composites mixed with the 

matrix. In addition to the metal matrix composite, 

there is a polymer matrix composite (PMC) and a clay 

matrix composite (CMC).     

 

Aluminum-metal-matrix composites (AMMCs) are 

composites that use aluminum as a matrix and 

incorporate some reinforced materials into the 

matrix. Some of the enriched materials are silicon 

carbide, graphite, fire debris, particulate alumina, red 

mud, cow dung, rice hulls and so on.  The other 

component that is included in this matrix phase is 

called support. The matrix holds the support  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

in place and moves the connected load to the 

fixtures. The fixings give the matrix quality and 

strength. Silicate, alumina, graphite, silicon carbide, 

carbon, boron, etc. , are the usual enrichment 

materials used in the preparation of the composite 

ideal for explicit applications. Reinforcement aids 

reduce weight and improve the properties of the 

segment.  

 

The advantages of the composite compared to 

metals and compounds are the extended elastic 

modulus, the elasticity resistance, the creep 

resistance and the decrease of the thermal 

expansion. MMC are used widely in the automotive, 

transportation, development and recreation, not only 

because of the improvement of performance and 

mechanical wear, but spending moderate is also an 

important factor. The wear resistance of the SiC- 

reinforced MMC is higher than that of the B4C-

reinforced MMC. All diamond fiber reinforced MMCs 
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have a high thermal conductivity and a low thermal 

expansion coefficient. 

 
Fig 1 Schematic diagram for Principle of AFM. 

  

 
Fig 2 Schematic Diagram of AJM. 

 

  
 

Fig 3 Mechanism of magnetorheological abrasive 

flow finishing process (Jha and Jain, 2004). 

 

The wear resistance and compressive strength of 

aluminum MMCs increases with the addition of 

zircon sand reinforcement.  

 

II. LITERATURE REVIEW 
  

The proportion of 20% by weight of silicon carbide in 

the aluminum matrix has the most extreme elasticity. 

The explanation for the extension of stiffness is 

based on the foldable displacement of the starting 

material to the greatly enhanced silicon carbide 

enrichment, which prolongs the gap thickness and 

thus causes the influence of grain refining. The 

subsequent impact of the practical test on Al6061 

enrichment with silicon carbide and graphite 

particles has shown that Al6061 graphite has higher 

elasticity than Al6061 silicon carbide. 

 

Dissolve mixture for joining zircon sand particles of 

different size and sum in compound Al-4,5Cu. 

Electron microscopy revealed that the coarser 

particles gradually conformed to form a violin that is 

different from the best. Due to the high coefficient of 

thermal expansion of the particles with respect to the 

matrix, the cure in the larger area of the reinforced 

zirconium particles was delayed, which led to an 

increased refinement of the grain morphology. The 

XRD example of integrated composites showed the 

proximity of Al, CuAl2 and zirconium. The wear 

resistance was completely improved by the 

expansion of the zircon sand particles in the Al-6.5Cu 

composite.  

  
 

Fig 4 Schematic sequence during the stirring  

of the melt. 
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a) 

 
b) 

Fig 5 Pressing (a) directly and (b) indirectly. 

 

III.  EXPERIMENTAL SETUP 
 

This method is used for small examples of 

composites containing metal son or cooked in 

aluminum mesh, silver, magnesium, copper and their 

compounds dissolving outbreaks explicitly used 

extremely low. The composites are framed under 

vacuum by casting the matrix around the coated 

fibers 

 

  
 

Fig. 6 Furnace for applying an aluminum coating to a 

steel wire. 

 

IV. RESEARCH METHODOLOGY 
 

This method is less sensitive to the diversity inherent 

in the various sources and can deliver amazing items 

with minimal setup fees. The design of Taguchi 

parameters is an important tool for a dynamic 

design. It provides a simple and methodical way to 

improve design, quality and cost. The Taguchi 

method is a mixture of the theory of analysis design 

and work on the quality of the disaster. This idea is 

related to the coherent design of elements and 

processes. 

 

The signal-to-noise ratio with the lowest 

characteristic can be expressed by: 

 
The signal-to-noise ratio with the highest 

characteristic can be expressed by: 

 
The signal-to-noise ratio with the best rated 

characteristic can be expressed by 

 
 

1.  Process Parameters         

 

Factors that influence the yield response are 

identified prior to analysis. The surface degradation 

of the workpiece, the control of the machine insert, 

the vibrations and the wear of the cutting tool are 

the reactions to the performance. The factors that 

influence responses are distinguished by written 

work (Davim et al., 2003). Next are the parameters of 

the edit that affect the performance properties of the 

output:      

  

• Cutting speed in m / min 

• Feed in mm / revolution 

• Cutting depth in mm 

• Nose radius in mm 

• Hang the tool in mm 

• Material type of the cutting tool 

 

As a result of the written survey (Paramanik et al., 

2008, Kannan et al., 2008), the associated process 

parameters are key factors that influence the 

machining process, particularly the speed , cutting, 

feeding, cutting depth, and nasal section.    
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Fig 7 Uncoated carbide cutting tool. 

 

Table 1 Levels of process parameters used in the 

experiment. 

 

process parameters step 1 Level 2 level 3 

Cutting speed in m / 

min 

275 315 355 

 

Feed in mm / revolution 0.1 0.2 0.3 

Cutting depth in mm 0.5 0.75 1 

 

Nose radius in mm 0.4 0.8 1.2 

 

  

  
 

Fig 8 Average noise margins for surface roughness. 

 

2. Power consumption 

 

The power required for machining is also an 

important factor in machinability. Figure 6.5 shows 

the different intensities used in separate tests. Of 

course, at a constant cutting speed, the power 

required to machine composites does not change 

dramatically. This trend is also shown in Figure shows 

the diversity of energy consumption for each survey. 

In this work, the use of control by the machine must 

be restricted; thus Eq. 4.1 is used to handle the S / N 

ratio for each of the analyzes.       

 

 
 

Fig 9 Power consumption based on the orthogonal 

network L9. 

  

V. EXPERIMENTAL IVESTIGATIONS 
 

Taguchi methods, GRA and MOORA, are used to 

improve the process parameters and to improve the 

exposure yield of the examined part. The most 

important step of the DoE is the selection of control 

factors and their levels.  

 

It is important to create a numerical model for the 

prediction, optimization, and control of the process. 

Scientific models are the experimental articulations 

used to establish the links between the control 

factors and the presentation properties of the 

diagram. The information gained through 

measurable exploration design is used to develop 

the models . 

  

The most commonly used numerical models are 

Surface Response Method (RSM), Fluffy Logic, ANN 

and ANFIS. In any case, models that depend on RSM 

and ANN have recently been given much 

consideration to account for and decompose the 

behavior of machining shapes. 
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Fig10 ANFIS architecture. 

 

1. Multiple Optimizations of Different Features 

with a CBN Cutting Tool   

 

Identifying the optimal mix of processing parameters 

is a tedious task. In terms of multi-objective 

optimization, some of the power consumptions are 

useful (where the most extreme qualities are sought, 

ie the completion of the surface) and others 

unusable (where qualities are always favored, ie 

controlled use). The MOORA method considers 

valuable and non-lucrative goals (criteria) for the 

positioning or selection of at least one of a number 

of accessible alternatives. The associated advances 

aim to locate the optimal combination of processing 

parameters. This method begins with the exploratory 

information frame, which shows the representation 

of various features as well as various process 

parameters. 

 

  
 

Fig 11 Effect of the MOORA machining parameter - 

Entropy method for the CBN tool. 

 

 
 

Fig 12 Flank wear. 

 

The CBN tool, unlike the carbide tool and the 

uncoated carbide tool, provides minimal tool wear. 

This is due to the hardness of the cutting tool, the 

wear, the low grinding coefficient and the high 

conductivity.  The free area of the embedded CBN 

after machining with low cutting speed. The 

impressions of the scraped surface overburden the 

side surface as the surface of the tool is scratched by 

the hard support particles of the work piece. At a 

lower cutting speed, the temperature between the 

work piece and the tool is exceptionally low.  

 

VI. RESULTS AND DISCUSSION 
 

The production of metal network composites using 

mixed projection and powder metallurgy methods. 

This part also covers the standard test and 

presentation methods that take into account the 

physical, mechanical and abrasion properties of the 

composite.     

 

The red mud used for this review was purchased by 

National Aluminum Company Limited (NALCO) of 

Damanjodi, Koraput, Odisha , India. Fig 13 shows the 

resulting red mud particles. In NALCO, red mud is 

obtained as a side effect in the production of 

alumina according to the Bayer process. It is the 

insoluble element after treatment with bauxite with 

sodium hydroxide at high temperatures and high 

weight. It is a blend of blends originally contained in 

the starting mineral bauxite and blends framed or 

presented during the Bayer cycle. 
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Fig 13 Aluminum bars. 

 

Table 2 Chemical composition of the LM 25 

aluminum alloy. 

 

element Cu  mg mn Fe Or Zn al 

Mass (%) 7.15 0.49 0.11 0.47 0002 0.07 left 

 

           

  
 

Fig. 14 Red mud particles. 

 

Table 3:- Chemical composition of red mud 

elem

ent 

Fe2

O3 

Al2

O3 

Ti

O2 

Si

O2 

Na

2O 

Ca

O 

V2

O5 

bala

nce 

Mass 

(%) 

53.

8 

16.

3 

3.9 8.3

4 

6.3 2.

5 

0.3

8 

othe

r 

 

  
a)                               b) 

Fig 14(a,b) configuration of agitating and 

manufactured composite materials. 

 

The purpose of the XRD study is to identify the 

proximity of various components in the red mud. The 

work of XRD is completed with a Philips X-ray 

diffractometer. The X-ray diffractograms are 

generated using Cu-Kα radiation at a starting speed 

of 3 / min. Fig. 6.6 shows the X-ray diffraction 

instrument for this review.         

  
Fig 15 XRD equipment. 

 

  
 

Fig 16 (a) Compression testing machine (b) Pressure 

test piece. 

 

Samples for the pressure test were prepared by 

densification and cold sintering while maintaining an 

L / D ratio of> 1.5. The pressure test was performed 

according to ASTM B577 (Associated Scientific 

Engineering). Figure 6.13 (ab) shows the Universal 

Test Machine (UTM), which estimates the 

compression quality of the composite. The best 

values for compression, elongation and yield were 

estimated.           

 

VII. RESULTS AND DISCUSSION 
 

The Taguchi method uses the S / N ratio to talk 

about an exposure mark and the largest estimate of 

the S / N ratio is required. 
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The percentage of the surface can be largely 

supported by the red mud particles. Therefore, 

contact between the particles and the outside of the 

EN 32 steel plate would have occurred. In the same 

way, the adhesive would have worn out because due 

to the vehicle material, the composite surface no 

longer exists never secured with red mud particles.       

 

Table 4:- Optimal factor level for specific wear and 

friction coefficients 

Factors Specific wear 

rate 

coefficient of 

friction 

Overload (A) in 

N 

1 1 

Sliding speed 

(B) in m / s 

3 3 

% By weight of 

the 

reinforcement 

(C) 

3 1 

Hardness of the 

material of the 

counter surface 
(D) in HRC 

3 3 

 

The simplified result can be mapped to the SEM 

images of the crushed surface of red mud-enriched 

metal-framed composites. Aluminum - 20 % by 

weight enrichment in red mud obviously shows fine 

grooves on the surface and in some places bent 

plastic, as shown, when a sliding speed of 3 m is 

used / s and a surface hardness of 58 HRC. The 

particular wear rate of composites has decreased due 

to the incorporation of red mud particles on the 

well-used surface. These expected particles transfer 

the normal charge between the contact interfaces. 

  

  
 

Fig. 17 Worn surface of the red mud reinforced 

aluminum matrix at 30 N and 4 m /s. 

 

The effects of red mud expansion on aluminum-

metal-frame composites on the physical, mechanical, 

and wear properties of composites. It turns out that 

the mechanical properties have been improved over 

the combination of unreinforced aluminum. The 

Taguchi and MOORA methods were used to 

distinguish the optimum mix from the dry sliding 

wear parameter.  

 

VIII. CONCLUSIONS 
 

The remarkable process parameters were 

distinguished in the same way as the ideal levels of 

process parameters were discovered by four 

methods of multiple reaction rationalization (TGRA, 

DFA, FL and GA-NLGP). Exploratory studies were 

performed on a silicon carbide-metal matrix 

composite consisting of rectangular bars with 10%, 

15% and 20% silicon carbide particles (particle size 

25 μm). The drilling was done with the tungsten 

carbide instrument. The ideal parameters were 

obtained by multi-reaction reflections, including 

metal evacuation rate (MRR), surface discomfort (SR), 

sidewall wear (FW), and specific energy (SE) of 

machined segments.       

• The power consumed is lower at lower feed rates as 

there is less contact between the device and the part 

interface. Increasing flow increases vitality and wear.   

• Increasing the drilling speed increases sidewall wear. 

Increasing the drilling speed reduces the particular 

vitality, but builds up the surface disturbance.   

• The extension of the drill has less impact on explicit 

vitality than surface disturbance. 

• Increasing the surface finish and minimizing sidewall 

wear could be possible when machining MMC at 

higher cutting speeds. 
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