
 
Journal of Advanced Research in Fluid Mechanics and Thermal Sciences 122, Issue 2 (2024) 118-129 

 

118 
 

 

Journal of Advanced Research in Fluid      

Mechanics and Thermal Sciences 

 

Journal homepage: 
https://semarakilmu.com.my/journals/index.php/fluid_mechanics_thermal_sciences/index 

ISSN: 2289-7879 

 

Study the Influence of Impact on the Filled Tube of Aluminum 6082-T6 
Alloy by Consideration of Temperature using FEM 

 

Atheed Habeeb Taha Al-Temimi1, Yousif Jabbar Lafta2, Imad Obaid Bachi Al-Fahad1, Hussein 
Kadhim Sharaf3,*  

  
1 Materials Engineering Department, College of Engineering, University of Basra, Basra, Iraq 
2 Civil Engineering Department, College of Engineering, University of Basra, Basra, Iraq 
3 Bilad Al Rafidain University College, Baqubah, Iraq 
  

ARTICLE INFO ABSTRACT 

Article history: 
Received 20 April 2024 
Received in revised form 25 September 2024 
Accepted 2 October 2024 
Available online 20 October 2024 

In this study, a numerical analysis of the impact behavior of a hollow tube made of 
aluminum 6082-T6 alloy in accordance with ISO 13314-2011 was conducted using 
FEM. ANSYS was utilized to execute the simulation procedure utilizing the Explicit 
Dynamic tool. The geometry of the present study consists of a 900 mm-long tube with 
a diameter of 60 x 2 mm, which was designed using SpaceClaim in Ansys. The model 
has meshed with a sweep-type mesh utilizing local coordinates. As a result, quadratic 
elements were utilized to simulate every impactor effect. The convergence of the 
mesh was determined in accordance with the equivalent strain analysis. The scope of 
the inquiry is limited to the mechanical behavior and energy conservation that occurs 
after the impact technique. The energy that is responsible for each and every sort of 
energy has been recognized. Instability was observed in both the internal and kinetic 
energies, with the latter reaching a maximum value of three electro-megajoules. 
Within each of the three axes, the directional deformation of the tube has been 
outlined. For a period of forty millimeters, the parallel axis of the impactor has 
undergone the greatest degree of maximum deformation that it has ever 
encountered. The equivalent stress, also known as von Mises, was measured in 
combination with the length of the tube, and it was discovered that it reached its 
highest point at 450 millimeters at the site of impact with 950 megapascal stresses. 
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1. Introduction 
 

Due to its outstanding machinability, high recyclability, and appealing appearance, aluminum 
alloy constructions have recently garnered a lot of interest from mechanical and civil engineers. This 
phenomenon may be attributed to the elements. This is due to the fact that they are very simple 
candidates for recycling. In addition, the density of the aluminum alloy is just one-third that of steel, 
and the surface alumina provides it with a high level of resistance to corrosion for [1]. Aluminum alloy 
is thus finding widespread application in the construction sector, notably for the construction of 
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bridges and other spatial constructions that have enormous spans. The fact that these buildings are 
made of aluminum alloy makes them susceptible to accidental hits, which represent a serious risk to 
the safety of individuals, the protection of property, and the stability of society [2]. As a result, it is 
preferable to employ a lightweight material that has a high energy absorption capacity as a filler for 
the aluminum alloy tubes [3]. This is because usage of such a material can strengthen the impact 
resistance of the aluminum building structure. Instead of loading the whole member, the impact just 
loads the member that is located in the immediate vicinity [4]. The fact that the impact is often lateral 
in direction is something that should be taken into consideration. The member's border condition is 
often evaluated whenever an impact takes place, which is still another advantage. As a consequence 
of this, the primary focus of this researcher's research is on the dynamic response of composite tubes 
that are totally clamped and are subjected to external lateral impact stress. The dynamic behavior of 
building structural parts that have been struck from the side by tiny items has been investigated by 
a great number of academic practitioners [5]. The work by Jabidi and Mahmudin [6] offers a 
description of empirical methods that may be used to measure the length of the plastic deformation 
zone as well as the lateral impact force. Following the completion of lateral impact testing on circular 
tubes constructed of Q235 steel, these processes were further enhanced. Additionally, as 
demonstrated by Li et al., [7], axial compression resulted in a considerable reduction in the resistance 
to lateral impacts. In the experiments and computer modeling that were conducted by Barua et al., 
[8], the beams that were used were made of mild steel and had an H-section. The extent to which 
different material models influence the precision of the computational findings was one of the 
aspects that they looked into doing research on. For the aim of this investigation, the results of the 
examinations were analyzed. Raju et al., [9] and Sharaf et al., [10] examined the dynamic response 
of H-shaped mild steel columns after they had been subjected to axially pre-compressive treatment. 
The columns were then subjected to local lateral impact. In order to gain a clear picture of the 
columns' capacity for residual bearing, we carried out this procedure. At the time when the columns 
were being designed, the H-section was selected for them. After conducting lateral impact testing on 
6082-T6 and 6061-T6 aluminum alloy circular tubes, Aslam et al., [11] were able to determine the 
components' capacity for energy absorption and their dynamic behavior during the whole impact 
process. According to the findings of Barua et al., [8], while employing circular tubes manufactured 
of ultra-high strength steel, the mid-span deflection and residual deformation were significantly 
reduced when compared to the usage of mild steel, which is the material that is most typically 
employed [12]. This was found by analyzing the outcomes of lateral impact tests that were carried 
out on the tubes while they were moving at a very slow pace. The impact energy, thickness-to-
diameter ratio, axial compression ratio, axial force direction, and hammerhead form are all factors 
that have been shown to have an effect on the dynamic behavior of high-strength steel tubes, as 
demonstrated by numerical studies and lateral impact tests carried out on axially preloaded circular 
tubes [13]. In order to gain an understanding of how these tubes respond when subjected to dynamic 
situations, several tests were conducted. According to the current body of literature on construction-
related themes, such as bridge structures that are subjected to lateral impacts and large-span spatial 
structures, there is a deficiency in study on the dynamic response of composite tubes that are formed 
of aluminum alloy and filled with aluminum foam [14]. Considering that it has a low density, a high 
porosity, and a high energy absorption capability, this material is frequently utilized as a filler in 
protective constructions [15,16]. The quasi-static and dynamic axial crushing capabilities of metallic 
tubes filled with aluminum foam have been the subject of a significant amount of study. More 
specifically, individuals with square sections and circular sections have focused their attention on 
these capabilities [17,18]. The axial crush response of tubes filled with aluminum foam are, in many 
instances, superior to that of tubes that are empty. Interfacial friction between the wall of the tube 
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and the foam, as well as the force that the foam applies to keep the tube from folding, are the factors 
that result in the outcome. The capabilities of the aluminum foam-filled tube as an energy absorber 
were also evaluated, and they were tested for bending and lateral loading [19,20]. Aluminum foam 
filling has been found to improve the crashworthiness of tubes under lateral impacts, increase energy 
absorption, and improve bending response, according to extensive research that has been conducted 
in theory, numerical models, and experimental settings [21]. There has been a significant amount of 
study conducted on the bending performance and dynamic lateral crush behavior of circular tubes 
filled with aluminum foam. However, the majority of this research has been on the ship-building, 
automotive, and aerospace industries. These studies on the application of composite tubes in 
construction still have a few shortcomings, including the following problems, which are outlined 
below: Rather than being confined to that particular region, the composite tube is subjected to lateral 
impact forces that are distributed uniformly along its length. Secondly, the boundary condition of the 
tube is hinged so that dynamic bending tests may be performed on it [22]. When compared to the 
length of the aluminum alloy component that is connected to construction, the length of the studied 
member, which ranges from 40 to 300 millimeters, is much shorter. The dynamic reaction and energy 
absorption of tubes that have been impacted laterally have been the subject of much research in 
recent times [23]. The focus of these research has been on cutting-edge materials and cross-sectional 
forms. Glass fiber reinforced plastic (GFRP) and improving pore morphology foam are two examples 
of these types of materials [24,25]. These novel components, on the other hand, are not well suited 
for usage in the construction sector because of their complicated design, high prices, and lengthy 
production processes [26]. There is a possibility that the components of long-span space 
constructions and bridges might be rectangular tubes with a broad span that are filled with aluminum 
foam [27]. The impact resistance of the composite tubes is going to be evaluated with the help of 
this. Guo et al., [28] make use of numerical models and impact experiments that involve components 
that have fixed ends in order to determine how well these tubes are able to withstand localized 
lateral impact. The process of doing so lays the groundwork for the real engineering application of 
the components and improves their structural protection capabilities [29]. This is accomplished by 
comprehensively addressing the positive impacts that the aluminum foam filling has on the impact 
resistance performance of the components [30]. 

In this study, we numerically investigated the impact behaviour of hollow tube 6082-T6 alloy 
using the finite element method (FEM) in accordance with ISO 13314-2011. Analytical software from 
SYSTEM has been used to accurately reproduce the impact process. 
 
2. Methodology 
2.1 Meshing and Geometry 
 

As part of this scientific investigation, the hollow shaft of the 6082-T6 aluminum alloy that is 
based on ISO 13314-2011 has been created with the aid of the SpaceClaim tool that is a component 
of the Ansys software. This was done in order to fulfill the requirements of the investigation. Through 
the use of the workspace, we have imported the geometry of the hollow shaft in accordance with 
the parameters that were provided. The transitional structure that was generated by the ansys tool 
has been utilized in order to construct a mesh, as has been established by the findings of the 
investigation, as shown in Figure 1. For the purpose of determining the dimensions of the tube's 
surface, it has been decided that a portion of the element that is two millimeters in length will be 
utilized. In order to provide a description of the contact zone that exists between the contactor and 
the tube, the rough form of connection was utilized at that particular stage. In order to achieve the 
objective of simulating the significant deflection that occurs as a consequence of the impact process, 
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the sweep type of mesh has been chosen as the type of mesh that will be utilized. Additionally, the 
element type has been selected to be the quad type in order to facilitate the process of convergence 
to be carried out in a more straightforward manner. 
 

 
Fig. 1. Meshed of aluminium 6082-T6 

 
2.2 Material Properties 
 

A determination must be made in the engineering data of Ansys on the mechanical properties of 
the model that is being utilized for analysis. A reference to the Modulus of elasticity of the alloy has 
been made in this analysis, which was based on the prior scientific study [31]. In addition, the ansys 
program has already been established and executed with the alloy of aluminum 6082-T6, which has 
previously been designed. The results of the simulation technique are presented in Table 1, which 
include the data that was acquired. 
 

Table 1 
General properties of aluminum 6082-T6 
Material E (MPA) Passion ratio  Density (kg/m3) 

Aluminum 6082-T6 70 0.30 271 

 
2.3 Convergence Process 
 

In order to converge and regulate the election that was brought about by the application of the 
dynamic load to the time, a convergence test has been carried out in the ansys mechanical of the 
current model. In accordance with the criteria that are now in place, the convergence status has only 
been attained in two of the solutions . Upon completion of this solution, every geometry will 
converge in the appropriate manner. For the Convergence process, the equivalent elastic strain has 
been selected as the appropriate parameter. As can be seen in Figure 2, the maximum strain has 
been attained, which is 1.63e-5 (mm/mm) for the convergence. 
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Fig. 2. Convergence analysis 

 
2.4 Primary Boundary Conditions 
 

In order to accomplish the goals of this inquiry, the scenario that has been taken into account is 
that of an impact test being carried out on a hollow tube that is built of aluminum alloy [32]. The 
length of the tube is 900 mm, and it is equipped with supports that might be attached from either 
side. As a result of its flat shape, this type of hammer is referred to as an impactor. It is designed to 
make touch with the middle of the tube at a speed of four metres per second because it is its ultimate 
destination. The amount of force that is being exerted is equal to 54 kilonewtons. The configuration 
of the program has been carried out with the assistance of an explicit dynamic tool in order to 
conform to the specification. It has been 0.01% of a second since the strike has arrived at its 
conclusion. An approach that takes into consideration significant deflections has been triggered in 
order to compute all of the deflections. 
 
3. Results and Discussion 
3.1 Behavior of Energy Conservation 
 

The numerical analysis that was performed on this specific instance revealed that there are four 
different kinds of energy: contact energies, kinetic energies, hourglass energies, and internal 
energies. It has been concluded, on the basis of the data, that the first two energies, contact and 
hourglass, remain constant during the entirety of the impact phase. There are considerable 
adjustments that take place throughout the course of time with regard to the energy that is 
contained inside, with the highest energy reaching 3.8e-3 Mj. These movements involve the energy 
that is contained within. It is possible to compare the shape that the interior assumes in Figure 3 to 
that of a sin wave, which contains peaks at both the top and the bottom of the wave. Only four peaks 
were seen, and they were derived from the starting and ending times of the impact process. These 
peaks were the only ones that were observed. 

The behaviour of energy is not stable with a sin wave shape when it comes to kinetic energy being 
the subject of discussion. Several variables are responsible for this result. The energy reaches its peak 
point with a value of 1.e-3 Mj, which is its maximum value. The curve that was seen and seen during 
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the impact process of the impact test that was carried out on the aluminium tube had seven peaks. 
These peaks were seen and observed throughout the whole procedure. The contact energy and the 
hourglass energy, which are the other two, are both connected with a linear relationship with time. 
Together, they make up the other two. In the entirety of the process, from the very beginning to the 
very end, their values were entirely intact. 
 

 
Fig. 3. Results of the energy conservation 

 
This is seen in Figure 4, which depicts the concertation of energy distribution along the tube made 

of aluminum alloy. A numerical finding demonstrates that the middle of the tube was the location 
where the overall amount of energy was at its highest. The placement of the impactor is the rationale 
behind the large concentration of energy that may be found at this particular area. It is anticipated 
that the region will be in direct contact with the impactor. 3.1 J was the largest amount of energy 
that was measured at 450 mm, according to the findings. As can be seen in Figure 4, the energy 
steadily diminishes as one moves further out from the centre of the tube until it approaches zero at 
the margins of the tube. 
 

 
Fig. 4. Total energy with a length of the tube 
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3.2 Equivalent Elastic Stress 
 

After being made out of aluminum alloy, the tube was put through an impact test in order to 
ensure that it complied with the international standard. The numerical studies have demonstrated 
that the equivalent elastic stress achieves its highest value in the middle distances of the tube, which 
happens at 450 millimeters. This is the point at which the tube is at its most middle distance. It was 
via the analysis of the data that we arrived at this conclusion. Nine hundred eighty megapascals was 
the highest achievable value that was achieved. Just as the energy behavior lowers over time, the 
von Mises stress steadily decreases as it comes closer to the boundary. This is similar to how the 
energy behavior diminishes with time. According to Figure 5, the magnitude of the stress that is 
distributed over the whole length of the tube is 240 megapascals (Mpa). This can be observed by 
looking at the figure. At the edge of the tube, where it is disseminated, stress is spread out and 
distributed. In terms of the stress distribution, it is not feasible to create a linear link between the 
length of the tube and the stress distribution. This is because the stress distribution differs from tube 
to tube. The impact effect that took place at specific spots inside the tube caused the mechanical 
properties of the aluminum alloy to be altered after the tube had been impacted. This was due to the 
fact that the tube had been affected itself. The tube was impacted as a result of this particular cause. 
 

 
Fig. 5. Equivalent elastic stress 

 
As can be seen in Figure 6, the simulation method generates the visual effect of impact on the 

aluminium tube, complete with a caption that distributes the magnitude of the stress at each place. 
As a result of the impactor, the damaged portion is visible, and it is possible to annotate it 
appropriately. 
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Fig. 6. Equivalent elastic stress 

 
3.3 Investigation of Directional Deformation 
 

Through the use of numerical analysis, it has been established that the directed deformation 
takes place along three axes. In light of the data obtained through numerical analysis, it has been 
concluded that the X axis exhibited the largest degree of displacement. Specifically, this is because it 
is in parallel with the hammer, which is also known as the impactor. Figure 7 illustrates the 
deformation that the tube exhibits along its length as demonstrated by the tube. It was proved that 
the largest amount of deformation happened at a distance of 450 millimetres, and the value of this 
deformation is forty millimetres. This deformation was measured. The degree of distortion is 
gradually decreasing until it approaches the end of the tube, at which point it achieves its maximum. 
It can be deduced from this that the deformation along the X axis is equal to zero at both of the tube's 
edges of the tube. 

In addition, research has been carried out on the conductor alloy in order to investigate the 
defection that takes place along the Y axis. The amount of deflection that takes place along the y-axis 
is far less than what transpires along the x-axis. In this particular case, the impactor will be a 
predicator of the Y axis, which will result in a lesser degree of distortion. This disparity in the amount 
of the deformation at each axis may be related to the fact that the Y axis causes a lower degree of 
distortion. It was found, on the basis of the numerical findings, that the maximum value of the 
deformation along the y-axis is 25 millimetres, and that it gradually decreased at both of the tubes' 
borders. This was the conclusion that was reached. 

As a result of the fact that it is located in the tangential direction of the impactor, the Z axis, which 
is also referred to as the tangential axis, was found to be the site where the least amount of 
deformation values were recorded. The greatest deformational value that this axis was capable of 
achieving was 12 millimetres. 
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Fig. 7. Results of directional deformation 

 
Figure 8 is a visual representation that shows the effect that the entire aluminium alloy tube 

deformation has. You can see this example in the image. A considerable amount of the overall 
deformation was attributed to the impactor in the main plate, according to the results of the 
modeling and simulation efforts. This proves, to within a margin of error of 40 millimetres, that the 
maximum distortion has been attained. At every stage of this process, the explicit dynamic has played 
an important role. 
 

 
Fig. 8. Visual representation of the entire aluminum alloy tube 

 
4. Conclusions 
 

In conclusion, numerical research on the impact behaviour of a hollow tube made of aluminium 
6082-T6 alloy based on ISO 13314-2011 has been simulated in accordance with the results of the FEM 
simulation. The simulation procedure was carried out with the help of ANSYS, and the Explicit 
Dynamic tool was utilised throughout the process. In the current investigation, the geometry consists 
of a tube that has a length of 900 millimetres and a diameter of 60 millimetres by 2 millimetres. This 
tube was developed in SpaceClaim within Ansys itself. For the purpose of meshing the model, a 
sweep-type mesh has been utilized, and local coordinates have been utilized as well. In order to 
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accurately simulate all of the impactor's effects, components of the quad type have been utilized. 
This was done in order to ensure that the simulation is accurate. In accordance with the findings of 
the equivalent strain analysis, the mesh has been converged in the proper manner. Nevertheless, the 
conclusions are limited to the conservation of energy and the mechanical behavior that takes place 
after the impact process has been completed. The energy that resides beneath all types of energy 
has been the subject of a revelation that has happened recently. Because the internal and kinetic 
energy both reached a maximum value of three-eighty-three millijoules, they were unstable. This 
was the case for both of them. The directional distortion of the tube, which was previously unknown, 
has been brought to light by the three axes since their discovery. It is determined that the maximal 
deformation has reached its greatest level when the impactor is measured along a parallel axis across 
a distance of forty millimeters. A comparison was made between the equivalence stress (von Mises) 
and the length of the tube. The equivalence stress reached its highest level at 450 mm at the location 
of the impact, which was 950 Mpa. The length of the tube was also examined. 
 
Acknowledgement 
This research was not funded by any grant. 
 
References 
[1] Yarar, Eser, and Alpay Tamer Erturk. "A numerical investigation of a single-shot impact effects on plastic 

deformation of Titanium Alloys." Advances in Science and Technology 105 (2021): 119-124. 
https://doi.org/10.4028/www.scientific.net/AST.105.119 

[2] Dewangan, Saurabh, Suraj Kumar Mohapatra, and Abhishek Sharma. "An assessment into mechanical properties 
and microstructural behavior of TIG welded Ti-6Al-4V titanium alloy." Grey Systems: Theory and Application 10, no. 
3 (2020): 281-292. https://doi.org/10.1108/GS-11-2019-0052 

[3] Mukherjee, Arnab, Fayek Nawaz, Apurba Das, and Amit Karmakar. "Low-Velocity Impact Damage Due to Debris 
Particles Impacted on Titanium Alloy (Ti-6Al-4V) Gas Turbine Blades." Journal of the Institution of Engineers (India): 
Series D 104, no. 1 (2023): 291-300. https://doi.org/10.1007/s40033-022-00372-8 

[4] Li, C. W., Z. Miao, B. Y. Yang, Z. P. Zhang, and L. Y. Zhang. "Study on foreign object damage law of titanium alloy 
blade of an aero-engine impacted by sandstone." Strength of Materials 54, no. 2 (2022): 292-301. 
https://doi.org/10.1007/s11223-022-00405-3 

[5] Ajayi, O. K., B. O. Malomo, S. D. Paul, A. A. Adeleye, and S. A. Babalola. "Failure modeling for titanium alloy used in 
special purpose connecting rods." Materials Today: Proceedings 45 (2021): 4390-4397. 
https://doi.org/10.1016/j.matpr.2020.11.852 

[6] Jabidi, Nurlaily Fatin, and Rahmah Mahmudin. "Analysis of The Performance on Wheel Rim Towards Impact Test: 
Wheel Rim Impact." Progress in Engineering Application and Technology 2, no. 1 (2021): 842-854. 

[7] Li, Peng-ru, Qun-bo Fan, Xin-jie Zhu, and Hai-chao Gong. "Study of high-speed-impact-induced conoidal fracture of 
Ti alloy layer in composite armor plate composed of Ti-and Al-alloy layers." Defence Technology 17, no. 4 (2021): 
1434-1443. https://doi.org/10.1016/j.dt.2020.07.010 

[8] Barua, Abhishek, Siddharth Jeet, Kanchan Kumari, Dilip Kumar Bagal, and Swastik Pradhan. "Numerical simulation 
of explosive welded titanium and Al7075-T6 bimetal composite plate using ANSYS Autodyn." Welding International 
36, no. 8 (2022): 455-473. https://doi.org/10.1080/09507116.2022.2099322 

[9] Raju, M., R. Ramadoss, M. Vetrivel Sezhian, and B. Mithunkanna. "Finite element simulation of the tensile behavior 
of Ti-6Al-7Nb titanium alloy at elevated temperatures." International Journal on Interactive Design and 
Manufacturing (IJIDeM) 17, no. 3 (2023): 1225-1235. https://doi.org/10.1007/s12008-022-01103-9 

[10] Sharaf, Hussein Kadhim, Sadeq Salman, Marwah H. Abdulateef, Rustem R. Magizov, Vasilii Ivanovich Troitskii, Zaid 
Hameed Mahmoud, Rafis H. Mukhutdinov, and Harsha Mohanty. "Role of initial stored energy on hydrogen 
microalloying of ZrCoAl (Nb) bulk metallic glasses." Applied Physics A 127 (2021): 1-7. 
https://doi.org/10.1007/s00339-020-04191-0 

[11] Aslam, Muhammad Azeem, Zhang Ke, Saiaf Bin Rayhan, Muhammad Faizan, and Inuwa Mamuda Bello. "An 
investigation of soft impacts on selected aerospace grade alloys based on Johnson-Cook Material Model." In Journal 
of Physics: Conference Series, vol. 1707, no. 1, p. 012008. IOP Publishing, 2020. https://doi.org/10.1088/1742-
6596/1707/1/012008 

https://doi.org/10.4028/www.scientific.net/AST.105.119
https://doi.org/10.1108/GS-11-2019-0052
https://doi.org/10.1007/s40033-022-00372-8
https://doi.org/10.1007/s11223-022-00405-3
https://doi.org/10.1016/j.matpr.2020.11.852
https://doi.org/10.1016/j.dt.2020.07.010
https://doi.org/10.1080/09507116.2022.2099322
https://doi.org/10.1007/s12008-022-01103-9
https://doi.org/10.1007/s00339-020-04191-0
https://doi.org/10.1088/1742-6596/1707/1/012008
https://doi.org/10.1088/1742-6596/1707/1/012008


Journal of Advanced Research in Fluid Mechanics and Thermal Sciences 

Volume 122, Issue 2 (2024) 118-129 

128 
 

[12] Rahmani, Ramin, Maksim Antonov, and Miha Brojan. "Lightweight 3D printed Ti6Al4V-AlSi10Mg hybrid composite 
for impact resistance and armor piercing shielding." Journal of Materials Research and Technology 9, no. 6 (2020): 
13842-13854. https://doi.org/10.1016/j.jmrt.2020.09.108 

[13] Sharaf, Hussein Kadhim, Sadeq Salman, Mohammad Hassan Dindarloo, Valery I. Kondrashchenko, Alla 
Andronikovna Davidyants, and Sergey V. Kuznetsov. "The effects of the viscosity and density on the natural 
frequency of the cylindrical nanoshells conveying viscous fluid." The European Physical Journal Plus 136 (2021): 1-
19. https://doi.org/10.1140/epjp/s13360-020-01026-y 

[14] Paul, Subhodeep, Pallab Roy, Arpita Chatterjee, Pinjal Pandit, Rahul Mukherjee, and Manojit Ghosh. "Design and 
Analysis of Automotive Vehicle Components with Composite Materials Using ANSYS 18.1." Journal of The Institution 
of Engineers (India): Series D (2024): 1-14. https://doi.org/10.1007/s40033-023-00627-y 

[15] Alwan, Saleemah Abdullah, Karrar Kareem Jawad, Nagham Hameed Abdulkhudhur Alyaseri, Kussay Ahmed Subhi, 
Emad Kamil Hussein, Ashham Mohammed Aned, Hussein Kadhim Sharaf et al. "The psychological effects of 
perfectionism on sport, economic and engineering students." Revista Iberoamericana de Psicología del Ejercicio y 
el Deporte 18, no. 3 (2023): 330-333. 

[16] Sharaf, Hussein Kadhim, Shahad Alyousif, Najlaa Jasim Khalaf, Ahmed Faeq Hussein, and Mohammed Khudhair 
Abbas. "Development of bracket for cross arm structure in transmission tower: Experimental and numerical 
analysis." New Materials, Compounds and Applications 6, no. 3 (2022): 257-275. 

[17] Kumar, D. Bubesh, B. Selva Babu, and V. Dhamu. "Finite element analysis of nano ceramics and nano titanium metal 
matrix composites." In AIP Conference Proceedings, vol. 2523, no. 1. AIP Publishing, 2023. 
https://doi.org/10.1063/5.0111024 

[18] Skripnyak, V. A., V. V. Skripnyak, K. V. Iohim, and E. G. Skripnyak. "The mechanical response of titanium alloys to 
dynamic impacts in a wide temperature range." In Proceedings of 8th International Congress on Energy Fluxes and 
Radiation Effects, pp. 1298-1307. 2022. https://doi.org/10.56761/EFRE2022.N1-O-038601 

[19] Subhi, Kussay Ahmed, Emad Kamil Hussein, Haider Rahman Dawood Al-Hamadani, and Hussein Kadhim Sharaf. 
"Investigation of the Mechanical Performance of the Composite Prosthetic Keel based on the Static Load: A 
Computational Analysis." Eastern-European Journal of Enterprise Technologies 117, no. 7 (2022). 
https://doi.org/10.15587/1729-4061.2022.256943 

[20] Palani, S., S. Karthik, C. Rajaravi, and R. Ganapathy Srinivasan. "Analysis of Impact Strength on Polymer Matrix 
Composites Using Projectile Parameters for Combat Vehicle Application." In Materials, Design and Manufacturing 
for Sustainable Environment: Select Proceedings of ICMDMSE 2022, pp. 271-281. Singapore: Springer Nature 
Singapore, 2022. https://doi.org/10.1007/978-981-19-3053-9_22 

[21] Rahul, Mattakoyya, and J. Jaya Prakash. "Mathematical Modeling of alloy wheel rim shape optimization using 
metaheuristic method." In IOP Conference Series: Materials Science and Engineering, vol. 981, no. 4, p. 042093. IOP 
Publishing, 2020. https://doi.org/10.1088/1757-899X/981/4/042093 

[22] Abdul Jalil, Nawal Aswan, Hussein Kadhim Sharaf, and Sadeq Salman. "A simulation on the effect of ultrasonic 
vibration on ultrasonic assisted soldering of Cu/SAC305/Cu joint." Journal of Advanced Research in Applied 
Mechanics 36, no. 1 (2017): 1-9. 

[23] Salman, Sadeq, Hussein Kadhim Sharaf, Ahmed Faeq Hussein, Najlaa Jasim Khalaf, Mohammed Khudhair Abbas, 
Ashham Mohammed Aned, Alaa Abdulazeez Turki Al-Taie, and Mustafa Musa Jaber. "Optimization of raw material 
properties of natural starch by food glue based on dry heat method." Food Science and Technology 42 (2022): 
e78121. https://doi.org/10.1590/fst.78121 

[24] Nandhini, N., M. Vijayan, and M. A. Rajesh Kumar. "Numerical investigation on aluminum alloys under medium 
velocity impact of projectiles." In Advances in Materials Research: Select Proceedings of ICAMR 2019, pp. 1113-
1121. Springer Singapore, 2021. https://doi.org/10.1007/978-981-15-8319-3_110 

[25] Padmanabhan, S., T. Vinod Kumar, S. Thiagarajan, B. Gopi Krishna, and K. Sudheer. "Investigation of lightweight 
wheel design using alloy materials through structural analysis." Materials Today: Proceedings (2023). 
https://doi.org/10.1016/j.matpr.2023.01.013 

[26] Mohan, M. Saravana, M. Bharathan, P. S. Kumar, and G. Sikkandhar Thanish. "Influence of materials in SCARA robot 
joints and end effectors." In AIP Conference Proceedings, vol. 2446, no. 1. AIP Publishing, 2022. 
https://doi.org/10.1063/5.0110170 

[27] Veeranjaneyulu, K., G. Sravanthi, Sudhir kumar Chaturvedi, Sudhir Joshi, and Kalavagunta Surya Kiran. "Stress 
analysis of corrugated plate fuselage under different loading conditions." Materials Today: Proceedings 64 (2022): 
531-537. https://doi.org/10.1016/j.matpr.2022.05.035 

[28] Guo, T. T., L. P. Zhang, and Y. J. Zhao. "Research on deep-sea collision of titanium alloy submersible pressure shell." 
In Advances in the Collision and Grounding of Ships and Offshore Structures, pp. 347-353. CRC Press, 2023. 
https://doi.org/10.1201/9781003462170-42 

https://doi.org/10.1016/j.jmrt.2020.09.108
https://doi.org/10.1140/epjp/s13360-020-01026-y
https://doi.org/10.1007/s40033-023-00627-y
https://doi.org/10.1063/5.0111024
https://doi.org/10.56761/EFRE2022.N1-O-038601
https://doi.org/10.15587/1729-4061.2022.256943
https://doi.org/10.1007/978-981-19-3053-9_22
https://doi.org/10.1088/1757-899X/981/4/042093
https://doi.org/10.1590/fst.78121
https://doi.org/10.1007/978-981-15-8319-3_110
https://doi.org/10.1016/j.matpr.2023.01.013
https://doi.org/10.1063/5.0110170
https://doi.org/10.1016/j.matpr.2022.05.035
https://doi.org/10.1201/9781003462170-42


Journal of Advanced Research in Fluid Mechanics and Thermal Sciences 

Volume 122, Issue 2 (2024) 118-129 

129 
 

[29] Abdullah, Yussra Malallah, Ghadeer Salim Aziz, Hala Kaydar Salah, and Hussein Kadhim Sharaf. "Simulate the 
Rheological Behaviour of the Solar Collector by Using Computational Fluid Dynamic Approach." CFD Letters 15, no. 
9 (2023): 175-182. https://doi.org/10.37934/cfdl.15.9.175182  

[30] Al-Fahad, Imad O. Bachi, Azzam D. Hassan, Batool Mardan Faisal, and Hussein Kadhim Sharaf. "Identification of 
Regularities in the Behavior of a Glass Fiber-Reinforced Polyester Composite of the Impact Test based on ASTM 
D256 Standard." Eastern-European Journal of Enterprise Technologies 124, no. 7 (2023). 
https://doi.org/10.15587/1729-4061.2023.286541 

[31] Al-Fahad, Imad O. Bachi, Hussein Kadhim Sharaf, Lina Nasseer Bachache, and Nasseer Kassim Bachache. "Identifying 
the Mechanism of the Fatigue Behavior of the Composite Shaft Subjected to Variable Load." Eastern-European 
Journal of Enterprise Technologies 123, no. 7 (2023). https://doi.org/10.15587/1729-4061.2023.283078 

[32] Almtori, Safaa A. S., Imad O. Bachi Al-Fahad, Atheed Habeeb Taha Al-temimi, and A. K. Jassim. "Characterization of 
polymer based composite using neuro-fuzzy model." Materials Today: Proceedings 42 (2021): 1934-1940. 
https://doi.org/10.1016/j.matpr.2020.12.238 

 
 
 

https://doi.org/10.37934/cfdl.15.9.175182
https://doi.org/10.15587/1729-4061.2023.286541
https://doi.org/10.15587/1729-4061.2023.283078
https://doi.org/10.1016/j.matpr.2020.12.238

