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ABSTRACT 

Nanocomposite advancement in material technology has a wide range of applications in various sectors. This 

paper covers the research area of mixing the aluminium nanocomposites with Kevlar fiber. Two types of Kevlar fiber 

is opted for the study, K-149 and K-HT. Aluminium is mixed with the cycloaliphatic epoxy resin at the temperature 

of 1500C and stirred with the mechanical stirrer to increase the interfacial behavior of the matrix and fiber. The 

specimen is tested for the mechanical properties and the results are evaluated and compared with the finite element 

analysis results using abaqus software. The results predict that the tensile strength of the Kevlar 149 and HT is 

increased 40% compared to convention laminate. In addition to the tensile the compression strength also improved 

marginally of 15%. 
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1. INTRODUCTION 

Composite materials are a macroscopic combination of two or more constituents, one is made of fiber and 

other is used to hold fibers, this combination gives the better strength. The stiffness of fiber is greater than the matrix 

material. If the composite fiber reinforced with metal then they called as metal matrix component. It offers the 25-

40% lighter weight than metal and it also meet the same functional requirement. Using of mmc have a lot of 

advantage without increasing the weight of the structure with improved specific modulus, fatigue endurance limit, 

corrosion resistance and lowest manufacturing cost, however the transverse property is weak. 

In this paper we opted for aramid type of fiber Kevlar 149 and Kevlar HT. These fibers are yellow in color 

and departed by the structural formula. These fibers are produced from polymer solution through spinneret. It has a 

unique high tensile strength which is 80% higher than compared to the glass fiber and carbon fiber. It is also having 

a high resistance to damage and it acts as a dampers. Meanwhile these fibers absorb moisture and UV rays. Kevlar 

is a aramid type of fiber used widely in aircraft exterior and interior like body fairings, landing gears, tail cones, 

cowling, pylons, floors, air ducts, etc. 

2. EXPERIMENTAL SETUP 

Kevlar 149 and HT fibers are taken as specimen with epoxy thermoset resin. The thermoset resin is employed 

since the cost is low and it exhibit good resistance to fluids, however the operating temperature of resin is limited to 

200C, since they have high thermal coefficient of expansion. The curing rate is slow thereby catalyst is required in 

addition to epoxy to simulate the chemical activity in short period. Curing rate and gelation is increased using 

mechanical stirring process. The ultimate objective is to get optimum reinforcement, minimum porosity and less 

time. The chemical cure is generally affected by thermal cycle process. The laminate is allowed to cure at room 

temperature. The specimen is cutted to the standard size of ASM standards and the tensile, compression values are 

calibrated on Kevlar 149 and HT specimen. 

3. RESULTS AND DISCUSSION 

The test specimen is tested and S-N relationship is calibrated under tensile stress and compressive stress. 

The tables and graphs are plotted for compression and tensile stress and they are show in Table.1 and Table.2. The 

Graphical plots are drawn to show the variation of the forces at different magnitude figure.1 to figure.7. 

Table.1. Tensile property of Al-Kevlar nanocomposite 

Contents  K-HT K-HT-Al Kevlar-149 K149-Al 

Ultimate/ Break Load (KN) 7.2 9.2 11.9 15.2 

Disp at Fmax (mm) 12.3 13.5 20.3 22.2 

Max.Disp (mm) 14.9 14.5 24.5 24.0 

Area mm² 56.1 36.1 92.4 59.6 

Ult.Stress (Mpa) 193.6 215.0 319.0 355.0 

Yield stress (Mpa) 114.4 201.2 188.5 332.3 

YS/UTS Ratio 0.3 0.8 0.4 1.3 

Elongation 0.1 0.2 0.2 0.4 
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Figure.1. Tensile test comparative plot Figure.2. Plot of various mechanical property of the 

fiber 

The figures.1 and 2, shows the variation of the stress and strain values for four types of specimen. The 

specimen 4 has high strength when compared to the other 3 specimens. The yield stress value also increased 30%, 

when the aluminium nanocomposite is treated with the Kevlar aramid fiber. 

 
Figure.3. Plot of ultimate load to displacement at tensile 

Table.2. Compression property of Al-Kevlar nanocomposite 

Contents  K-HT K-HT-Al Kevlar-149 K149-Al 

Ult/Break Load 0.4 0.4 0.5 0.6 

Disp at Fmax (mm) 2.2 3.8 3.2 5.4 

Max.Disp (mm) 3.1 6.9 4.5 9.8 

Ult.Stress 56.1 36.1 81.3 51.3 

 

 
Figure.4. Compressive load comparative plot 

Figure.4 and figure.5, shows the magnitude of the specimen subjected to the compressive load, table.2, shows 

that as the nanocomposite is added to the Kevlar, the compressive property of the fiber is turning low due to the poor 

interfacial behavior. 

 
Figure.5. Plot of ultimate load vs displacement at compression 

Table.3. Validation of computed and experimental results 

Contents  K-HT K-HT-Al Kevlar-149 K149-Al 

Ultimate Stress (Mpa) 200.5 225.01 300 390 

Expt.Ultimate Stress (Mpa) 193.6 215.0 319.0 355.0 

Expt. Maximum Displacement (mm) 16.9 16.9 15.3 17.0 

Maximum Displacement (mm) 16.9 11.2 15.3 17.1 

Expt.Ultimate Stress (Mpa) 7.5 9.25 14.4 12.58 

Ultimate Stress (Mpa) 7.5 7.55 14.4 12.58 

Expt.Maximum Displacement (mm) 3.2 4.01 9.2 14.8 

Maximum Displacement (mm) 3.5 4.2 10.2 14 
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Figure.6. Comparative plot data of ultimate stress 

due to tensile stress 

Figure.7. Comparative plot data of ultimate stress 

due to compression stress 

The Figure.6 and figure.7, shows the validation of the experimental and fem results. 

4. CONCLUSION 

The graphs and plots represnts the interfacial and cohesive behaviour is increased when the aluminium 

nanocomposites is dopped in epoxy resin. Al-Epoxy is made to amalgamation of ratio 0.2:1. The results predict that 

the strength of fiber is increased around 30-40% without increasing the structural weight of the laminate. The results 

also shows that the interfacial behaviour is dpenedent on the fillers which is mixed with epoxy. In addition to that 

results shows that elonagtion and displacement of the Al-Kevlar laminate is affetected when the yellow fiber treated 

with the nanocomposite and the modeified laminate exhibits poor compressive strength. 
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