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Abstract - The demand for aluminium hybrid metal matrix composites has increasedin recent times due to their enhanced mechanical properties for satisfying the requirements of advanced engineering applications. The performance of these materials is greatly influenced by the selection of an appropriate combination of reinforcement materials. The reinforcement materials include carbides, nitrides, and oxides. The ceramic particles, such as silicon carbide and aluminum oxide, are the most widely used reinforcement materials for preparing these composites. In this paper, an attempt has been made to prepare an Al6061hybrid metal matrix composite (HAMMC) reinforced with particulates with different weight fractions of SiC and Al2O3 and a constant weight fraction (5%) of fly ash by a stir-casting process. The experimental study has been carried out on the prepared composite to investigate the mechanical properties due to the addition of multiple reinforcement materials. The density and mechanical properties, such as ultimate tensile strength, yield strength, impact strength, andthe hardness and wear characteristics of the proposed composite, are compared with those of unreinforced Al6061. The experimental investigation is also aimed at observing the variation of properties with a varying weight percentage of the reinforcement materials SiC and Al2O3 simultaneously with the fly ash content maintained constant. The outcome of the experimental investigation revealed that the proposed hybrid composite with 20% of total reinforcement material exhibits high hardness, high yield strength, and low wear rate but no considerable improvement in impact strength..
Index Terms - hybrid metal matrix composite; multiple reinforcement materials; plastic power..
I. INTRODUCTION
Metal matrix composites(MMCs) with two or more reinforcement materials, called hybrid metal matrix composites, have received considerable attention in the field of materials research as they are characterized by having lighter weight, higher strength, more wear resistance, and greater fatigue and dimensional stability than conventional composites. Specifically, the Al6061-based hybrid metal matrix composites (HAMMCs) are better substitutes for conventional aluminum alloys because of their increased strength, hardness, and strength to weight ratio and their better wear resistance. The characteristics of HAMMCs primarily depend on the type and the amount of reinforcement materials. HAMMCs can usuallybe reinforced with various oxides, carbides, nitrides, and borides in particulate, whisker, or fiberform. It is observed from the literature that silicon carbide (SiC), alumina (Al2O3), graphite(Gr), silica (SiO2), Eglass fiber, boron carbide (B4C), tungsten carbide (WC), granite dust, andfly ash are reported as reinforcement materials for Al6061-based hybrid metal matrix composites. However, silicon carbide (SiC) and alumina (Al2O3) are the most commonly employed reinforcement particulates for HAMMCs compared toother synthetic reinforcing materials.
The density of SiC is slightly greater than that of Al6061. However, it is chemically compatible with aluminium and it also exhibits adequate bonding with the matrix material without developing an inter-metallic phase. It is a low-cost material with good thermal conductivity and workability as compared to other reinforcement materials. Kumar et al. studied
the influence of SiC on the hardness of an Al6061–SiC composite. They found that theincrease of SiC from 0 to 6 wt % leads to an improvement in the hardness of the composite byan amount of 67%. This improvement can be attributed to the reason that the SiC possesses higher hardness. The presence of SiC in the composite provides an improvement in its hardness. Some attempts have been made on preparing HAMMCs with SiC and other reinforcement materials.
II. PROCEDURE FOR PAPER SUBMISSION
Hybrid composites are a new generation of metal matrix composites that have the potentials of satisfying the recent demands of advanced engineering applications. These demands are met due to improved mechanical properties, amenability to conventional processing technique and possibility of reducing production cost of hybrid composites. The
performance of these materials is mostly dependent on selecting the right combination of reinforcing materials since some of the processing parameters are associated with the reinforcing particulates. A few combinations of reinforcing particulates have been
conceptualized in the design of hybrid composites. This paper attempts to review the different combination of reinforcing materials used in the processing of performance of the materials. The major techniques for fabricating these materials are briefly discussed and research areas for further improvement on hybrid composites are suggested.

III. MATH
If you are using Word, use either the Microsoft Equation Editor or the MathType add-on (http://www.mathtype.com) for equations in your paper (Insert | Object | Create New | Microsoft Equation or MathType Equation). ―Float over text‖ should not be selected.
IV. UNITS
Use either SI (MKS) or CGS as primary units. (SI units are strongly encouraged.) English units may be used as secondary units (in parentheses). This applies to papers in data storage. For example, write ―15 Gb/cm2 (100 Gb/in2).‖ An exception is when English units are used as identifiers in trade, such as ―3½ in disk drive.‖ Avoid combining SI and CGS units, such as current in amperes and magnetic field in oersteds. This often leads to confusion because equations do not balance dimensionally. If you must use mixed units, clearly state the units for each quantity in an equation.
The SI unit for magnetic field strength H is A/m. However, if you wish to use units of T, either refer to magnetic flux density B or magnetic field strength symbolized as μ0H. Use the center dot to separate compound units, e.g., ―A·m2.‖
V.  HELPFUL HINTS
A.  Figures and Tables
Because the final formatting of your paper is limited in scale, you need to position figures and tables at the top and bottom of each column. Large figures and tables may span both columns. Place figure captions below the figures; place table titles above the tables. If your figure has two parts, include the labels ―(a)‖ and ―(b)‖ as part of the artwork. Please verify that the figures and tables you mention in the text actually exist. Do not put borders around the outside of your figures. Use the abbreviation ―Fig.‖ even at the beginning of a sentence. Do not abbreviate ―Table.‖ Tables are numbered with Roman numerals.Include a note with your final paper indicating that you request color printing. Do not use color unless it is necessary for the proper interpretation of your figures. There is an additional charge for color printing.Figure axis labels are often a source of confusion. Usewords rather than symbols. As an example, write the quantity―Magnetization,‖ or ―Magnetization M,‖ not just ―M.‖ Put units in parentheses. Do not label axes only with units. As in Fig.  1,  for  example,  write  ―Magnetization   (A/m)‖   or―Magnetization (A . m-1), not just ―A/m. Do not label axeswith  a  ratio  of  quantities and  units.  For  example,  write―Temperature (K), not ―Temperature/K.Multipliers    can    be    especially    confusing.    Write―Magnetization (kA/m) or ―Magnetization (103  A/m). Donot write ―Magnetization (A/m) X 1000 because the readerwould not know whether the top axis label in Fig. 1 meant16000 A/m or 0.016 A/m. Figure labels should be legible, approximately 8 to 12 point type.
VII. CONCLUSION
This experimental study aimed at preparing an Al6061 hybrid metal matrix composite (AHMMC) with the non-metallic ceramic reinforcement materials SiC, Al2O3, and fly ash using the stir-casting technique and to explore its mechanical characterization. The density of the proposed composite is decreased and the mechanical properties, including hardness, tensile strength, and yield strength, were slightly lowered compared to that of an Al6061 MMC reinforced with a single ceramic reinforcement material. The AHMMC prepared with equal amounts of SiC, Al2O3, and fly ash (each of 5 wt %) possesses a tensile strength of 117 MPa, a yield strength of 79 MPa, and a hardness of 53 BHN. The present study is confined to observing the variation of mechanical properties with the simultaneous increase of weight percentage of SiC and Al2O3 in equal amounts in two steps (7.5% each and 10% each) and without any change in fly ash content. The following remarks can be made.
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