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Abstract

In this experimental study concentrated to categorize involvement of the Carbon Nano Tube (CNT) presence in the

composite of the Aluminium alloy of AA7178 with five percentage of the zinc oxide. The mechanical properties of the

178 aluminium alloy were taken for the comparison with composites. Composites were created with the combination

of AA7178, ZnO and CNT. ZnO participation is 5% of volume in all the composites. CNT varies from zero to five

percentage and remaining volume is filled with aluminium alloy. The most important properties of these composites

such as hardness, compressive strength, shear strength and fatigue strength were taken for the comparison. The

improved property achieved specimen composition is recommended for the corresponding property related

applications.

Introduction

The compatibility of aluminum metal matrix with CNT is often reported in the literature but the novelty in this piece of

research is: altering the mechanical properties of AA7178 aluminium alloy with use of CNT as well as ZnO

Nanoparticles. Many automobile components, aerospace applications are utilized the CNT reinforcement in the

aluminium metal matrix composites. The CNT exhibited best interfacial bonding in aluminum metal matrix. The hybrid

reinforcement may offer better solution to enhance the multiple properties. That one can alter the desired property to

fulfill the applications’ need. AA7178 aluminium alloy consist of 88.3% of pure aluminium, 2.25 % of copper, 7.1% of

Zinc, 2.9% of magnesium, 0.26% of Chromium and remaining contains silicon, iron, titanium and others [1], [2], [3], [4],

[5]. This AA7178 aluminium alloy can be used in petroleum refineries, heat transfer equipment, cooling towers and

power generation units due to the greater temperature, creep, tensile, corrosive strengths with greater polish on the

surface. The mechanical properties of the aluminium alloy try to improve with the ZnO nano particles and CNT nano

particles [6], [7], [8].

Hardness of the material is the main property to with stand the load on the material. Most of the applications of the

composites were based on the strengths of the materials. Such as compressive strength, shear strength and fatigue

strength [9], [10], [11], [12], [13]. The UTM machine plays the major role in the property measurement for the material

because most of the material properties can be measured with UTM. Fatigue test machine used to measure fatigue

strength [14], [15], [16], [17], [18]. Hence it is understood that the alteration of material properties to meet the

requirements of application specific. The potential possibilities for altering the commercial materials give more social
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impact as it strengthen the properties and give way to find new applications. In this research the alteration of AA7178

aluminum alloy’s mechanical properties with use of CNT and ZnO reinforcement [19], [20], [21], [22], [23], [24], [25],

[26].

Section snippets

Experimental procedure

The compressive molding method is used to create the specimens. That compressive molding equipment have

operating pressure range in between 10 and 50 bar and operating temperature range up to 1000OC. The combinations

were created by volume percentage variation on the total volume of the composites. Initially AA7178 specimen is

prepared for the documentation of the base / reference properties for comparison. There are six combinations of

composite created as per the Table 1. All the specimens…

Results and discussion

Fig. 1 evidently displayed the information of calculated Brinell hardness number deviance for the specimens. The

reference specimen hardness is 158 BHN. Similarly, the specimens AA7178 95 + 0 CNT + 5 ZnO, AA7178 94 + 1 CNT + 5

ZnO, AA7178 93 + 2 CNT + 5 ZnO, AA7178 92 + 3 CNT + 5 ZnO, AA7178 91 + 4 CNT + 5 ZnO and AA7178 90 + 5 CNT + 5 ZnO

were achieved hardness as 160 BHN, 63 BHN, 165 BHN, 168 BHN, 170 BHN and 173 BHN correspondingly. Similarly, the

separate specimen compressive strength was…

Conclusions

The potential possibilities of altering the ZnO and CNT reinforcement in altering the properties of existing aluminum

alloy AA7178 with reinforcement of CNT and ZnO was presented. The following are the findings of the research of

Synthesis of Zinc oxide and CNT based AA7178 aluminium alloy Nanocomposites and testing for characterizing in

terms of Mechanical properties like shear strength, Compressive strength, fatigue strength, and surface hardness.

• The supreme shear strength (571.10 MPa) is…

…
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