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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…

…

CRediT authorship contribution statement

R.Saravanan: Conceptualization, Data curation, Project administration, Resources. C.Gnanavel: Data curation, Formal

analysis. S.Rajesh: Writing – original draft, Writing – review & editing. T.Kamatchi: Investigation, Methodology. S.Ajith

Arul Daniel: Validation, Visualization. D.K.Nagarathi: Software, Supervision.…

Declaration of Competing Interest

The authors declare that they have no known competing financial interests or personal relationships that could have

appeared to influence the work reported in this paper.…

Special issue articles Recommended articles

References (26)

T. Sathish et al.

Advancement of steam generation process in water tube boiler using Taguchi design of experiments

Case Stud. Therm. Eng. (2021)

https://www.sciencedirect.com/science/article/pii/S2214157X2100410X


2/2/24, 11:00 AM Synthesis of Zinc oxide and CNT in AA7178 aluminium alloy composite impression on characteristics - ScienceDirect

https://www.sciencedirect.com/science/article/abs/pii/S2214785322008094 3/4

T. Sathish et al.

Investigation on augmentation of mechanical properties of AA6262 aluminium alloy composite with

magnesium oxide and silicon carbide

Mater. Today:. Proc. (2021)

M.S. Rohokale et al.

A novel two-step co-precipitation approach of CuS/NiMn2O4 heterostructurednanocatalyst for enhanced

visible light driven photocatalytic activity via efficient photo-induced charge separation properties

Physica B (2021)

T. Sathish et al.

Synthesis and characterization of polypropylene/ramie fiber with hemp fiber and coir fiber natural

biopolymer composite for biomedical application

Int. J. Polym. Sci. (2021)

S. Tamilselvi et al.

A Review on Battery Modelling Techniques

Sustainability. (2021 Jan)

A. Parthiban et al.

Parameters of Porosity and Compressive Strength-Based Optimization on Reinforced Aluminium from the

Recycled Waste Automobile Frames

Adv. Mater. Sci. Eng. (2021)

T. Sathish et al.

Experimental Investigation of the Friction Stir Weldability of AA8006 with Zirconia Particle

Reinforcement and Optimized Process Parameters

Materials. (2021 Jan)

M. Kavitha et al.

Parameters Optimization of Dissimilar Friction Stir Welding for AA7079 and AA8050 through RSM

Adv. Mater. Sci. Eng. (2021)

T. Sathish et al.

Weldability investigation and optimization of process variables for TIG-welded aluminium alloy (AA

8006)

Adv. Mater. Sci. Eng. (2021)

S. Jayaprakash et al.

Effect of Tool Profile Influence in Dissimilar Friction Stir Welding of Aluminium Alloys (AA5083 and

AA7068)

Adv. Mater. Sci. Eng. (2021)

View more references

Cited by (1)

Investigation on the Mechanical Properties of Powder Metallurgy-Manufactured

AA7178/ZrSiO<inf>4</inf>Nanocomposites

2023, Advances in Materials Science and Engineering

https://www.sciencedirect.com/science/article/pii/S2214785321022082
https://www.sciencedirect.com/science/article/pii/S0921452621000922
https://doi.org/10.1155/2023/3085478


2/2/24, 11:00 AM Synthesis of Zinc oxide and CNT in AA7178 aluminium alloy composite impression on characteristics - ScienceDirect

https://www.sciencedirect.com/science/article/abs/pii/S2214785322008094 4/4

View full text

Copyright © 2022 Elsevier Ltd. All rights reserved. Selection and peer-review under responsibility of the scientific committee of the International Conference on

Design, Manufacturing and Materials Engineering.

All content on this site: Copyright © 2024 Elsevier B.V., its licensors, and contributors. All rights are reserved, including those for text and data mining, AI training, and similar technologies. For all open

access content, the Creative Commons licensing terms apply.

https://www.sciencedirect.com/science/article/pii/S2214785322008094
https://www.elsevier.com/
https://www.relx.com/

