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Abstract

Aluminum alloys are used in various fields of engineering, aerospace,
automobile, and construction industries. However, they have peer wear
resistance due to their low hardness compared to metal matrices. Using matrix
composites with aluminum as a base material reinforcement with silicon
carbide, eggshell, and zirconium oxide improved mechanical strength and
usability. The current research investigates the mechanical properties of
aluminum reinforced with SiC, ZrO,, and eggshell particles. Recycled aluminum
is manufactured using stir casting with the addition of silicon carbide, eggshell,
or zirconium oxide at a rate of 5% each. The samples were divided into four
groups to study the mechanical properties before and after shot peening.
Using the finite element method, all samples were analyzed by utilizihg Abaqus
2022 programming to compare experimental and analytical results. The results
detected that the strength value for the AlZrO, sample was the highest, and
the second value of the tensile strength was with the specimen of (Sic). The
lowest strength value was monitored in eggshell samples. These values were
91.54 MPa for AlZrO,, while they were 49 MPa for eggshells. The effect of the
exposure fime of shot peening on samples is direct, and their strength values
increase when the holding time increases. All samples benefit from shot
peening in ferms of improved mechanical qualities. The lowest deviation
values were 9%, and the highest values were 14% when comparing the
samples that underwent the shot peening test, indicating that the theoretical
tensile test results for composite materials are higher than the experimental
resulfs.

Keywords: Aluminum, Silica carbide (Sic), Zirconium oxide (ZrO2), Metal
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1.0 INTRODUCTION

P.B Makgabutlane , Manoko studied the importance of using
recycled material. Their goal was to develop sustainable
and environmentally friendly composite materials by
combining plastic waste, fly ash, and agricultural by-
products. This approach aims to enhance the
mechanical properties of these materials for various
applications while minimizing their environmental
impact [1]. In such investigation, composite samples
have been prepared by Hasan, L. M. et al. [2] using
recycled aluminum as the matrix, reinforced with
eggshells and calcium carbonate (CaCO3) at
different weight ratios of 2%, 4%, and 8%. The objective
is to evaluate the mechanical properties of the
composite. The results showed that Rockwell hardness
increased by 37% with eggshells and calcium
carbonate in the mixture. Furthermore, the maximum
ultimate fensile strength and vyield strength were
attained after adding 2% of eggshells. To achieve a
uniform distribution of reinforcement in aluminum-alloy
metal matrix composites (MMCs), various techniques,
such as the stir casting method, were effectively
utilized. This approach helped to minimize the costs
and waste. However, enhancement is a more
environmentally friendly process. Silicon carbide (SiC)
filler has been used in amounts of weights ranging from
0% to 20%. They were subjected to fensile tests. Models
are generated using Computer-Aided Design (CAD)
applications. They were employed for finite element
analysis. It was found that ductility and elongation
reduce when the SiC ratio increases. The elongation
rate of the MMCs compared with actual tensile test
results. It was obtfained that as the content of SiC
increased in the MMCs, these materials became brittle
this reason reducing the ductility and elongation, then
compared with FE analysis considering the lower
tensile loads improved (10% and 15%), the best rafio
[8] Ofther researchers investigate Aluminum Metal
Matrix Composites (Al MMC) through a series of tests,
including impact, hardness, and tensile tests. They
utilized the stir casting method to create an aluminum
maftrix hybrid composite consisting of Al6061 with
varying weight percentages of AlzOs and SiC
(specifically, X values of 2.5% and 5% for ArOs and Y
values of 5% and 2.5% for SiC). Using fensile test,
impact test, hardness measurement, and scanning
electron microscopy (SEM) were analyzed to evaluate
morphological characteristics. S Ram Kumar et al
examined the effects of AI203 and SiC reinforcement
within the matrix. Ultimately, the authors identified the
optimal composition for the AMMC matrix [4]. Stir-
casting was utilized to produce AlI6063 metal
composites. The advanced materials used in many
structural and engineering applications have altered
due fto current developments in metal matrix
composites made of titanium oxide (TiO2) and boron
carbide (B4C) with aluminum alloy (AA6063).
Aluminum is a matrix metal that is lightweight,
extremely strong, and easily machined with TiO2 and
(B4C) boron carbide, having exceptional hardness
and fracture toughness. The current effort focuses on

determining the mechanical characteristics of TiO2
and B4C. Particulate-reinforced Al-6063 matrix-based
MMC composite. TiO2, B4C, and the AA6063 matrix
create the MMCs. Focusing on the mechanical
characteristics of Al-6063 metal matrix composites
augmented with micro-sized titanium oxide (TiO2) and
boron carbide (B4C) particles at varying weight
percentages of 1,3, and 5% by the use of a sfir casting
technique is the current study. A Micro Vicker Hardness
Testing Machine is used to test hardness. The materials'
compression test vyields information about their
behavior [5]. Another researcher provides a
comprehensive overview of Metal Matrix Composites
(MMCs), presenting the experimental evaluation of
these materials, including critical tests based on ASTM
standards for hardness, tensile strength, compressive
strength,  fatigue  behavior, and tribological
performance. The overview covers everything from
manufacturing  procedures to the  systematic
evaluation of their properties, making a substantial
confribution to the topic [6]. To facilitate the study of
finding and selecting the best sandblasting
parameters for the surface treatment of alloy parts,
explicit dynamic finite element analysis is a compelling
alternative  that can accurately predict  the
parameters of the hose cracking process using a
suitable material constitutive model and numerical
method. The impact of steel bullets of different sizes on
a 2618-Té61 aluminum alloy plate described by a strain
rate-dependent elastic-plastic material model was
simulated in this work using ANSYS/LSDYNA software to
calculate the impact for different incidence velocities.
It investigated how the bullet size and velocity affect
the plastic deformation and induced compressive
residual stress. The results showed that the plastic
deformation of the farget increases with the increase
of bullet size and velocity. The numerical models were
reproduced the patterns of residual stress and plastic
deformation in aluminum alloys, which is observed
experimentally.The results were in close agreement
with the published results [7]. The duration of exposure
during the shot-peening process significantly impacts
the mechanical properties of the samples. This study
examined how shot peening affects the surface
roughness and microhardness of the AA7075-T6 alloy.
Aluminum alloy samples were subjected to shot
peening for 35, 70, 105, and 140 seconds. The results
indicated that b surface roughness and microhardness
increase to 105 seconds of shot blasting. However,
after 140 seconds of shot blasting, there is a slight
decrease in surface roughness, accompanied by a
marginal  improvement in  microhardness. The
morphology of the samples was analyzed using
scanning electron microscopy before and after the
shot-peening process [8]. Using a specially designed
shot peening (SP) system, aluminum alloy samples
(identified as AA1050) were treated with stainless steel
shots at pressures of 0.1 MPa and 0.5 MPa, with surface
coverage rates of 100% and 1000%. The samples that
underwent shot peening exhibited approximately
double the hardness compared to those that did not
receive treatment. Increasing peening pressure
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enhanced hardness, while a higher coverage rate did
not do so significantly. The shot peening process
caused shot embedment and the formation of
microcracks. Additionally, surface degradation is
indicated by an increase in the average surface
roughness of up to 9 um at coverage rates and
peening pressures. The areal coverage of embedded
shots varied from 1% to 5% depending on the peening
parameters. As both the peening pressure and
coverage rate increased, there was a corresponding
increase in the number and average size of the
embedded shofs. The primary deformation
mechanisms observed during the shot peening
process included crater formation, folding, micro-
crack formation, and material removal, as illustrated
and explained by the surface and cross-sectional
scanning electron microscope (SEM) images. While the
integrity of the sample surface significantly declined
only at the higher pressure, shot-peened samples
generally exhibited improved mechanical properties
[?] the infroduction of surface nanoparticles caused
the reinforcements to inhibit the deformation of the
matrix. Compressing the matrix with lead in addition to
the reinforcements, nanoparticles formed near the
interface between the reinforcements and the matrix.
Moreover, as the volume fraction of the
reinforcements increased, the average distance
between them decreased. Give a significant
deformation between the matrix and reinforcements,
besides the formation of smaller nanoparticles near
the interfaces. Under the same surface processing (SP)
conditions, TiC experienced more severe deformation
than TiB, leading to a higher density of dislocations
around TiC. Additionally, the direction of the shot
infuenced the shapes and distributions of the
reinforcements, affecting the overall results, so the
surface deformation, presence of nanopartficles, and
high dislocation density in the nanocrystalline layer
contributed to SP, enhancing the compressive residual
stress (CRS) and hardness of the hammered surface
layer [10].

Based on previous studies, the research can be
categorized into two sections: the first section focuses
on the shot process and the factors that influence it. In
contrast, the second section emphasizes the use of
additives. The current study explores the potential for
recycling materials and incorporating natural additives
to enhance their properties during the shot process.
The goal is to produce a new environmentally friendly
material that helps reduce the accumulation of used
materials and agricultural waste in the environment

2.0 MATERIALS AND METHOD

2.1 Materials

Commercially, aluminum plates were purchased from
the public market. The chemical species action was
investigated by EDS, as shown in Figure 1.

Element Atomic % Atomic % Error Weight %

Weight % Error

0 B8 02 53 01

A 511 D3 545 03

¢ 0 Hatl
e Shey 10 kel 15 ke

Figure 1 EDS for recycled aluminum

Figure 1 The provided image shows an energy-
dispersive X-ray spectroscopy (EDS) study of a sample,
which shows the elemental composition in terms of
weight and atomic percentages. According to the
spectrum's significant peaks for aluminum (Al) and
oxygen (O), the substance is mostly made of
aluminum with a trace amount of oxygen.

The high-intensity peak at low energy (1.5 keV)
confirms the dominance of aluminum in the sample,
which is typical of aluminum. Oxygen is represented by
the low-intensity peak at about 0.5 keV, which
suggests the existence of an oxide layer as opposed o
a bulk oxide phase. The absence of notable peaks for
other elements in the spectrum confirms the
exceptional purity of the sample. This paragraph is
fixed with ref. [11,12]

Zirconia is a white crystalline solid that may be
made info various hues and used as a substitute for
diamonds in jewelry or as ceramic crowns for teeth in
medical applications, as shown in Figure 2. It naturally
exists as the rare mineral baddeleyite, which has
uneven vectors and a monoclinic prismatic crystal
structure. It can also occasionally be transparent.
Because of its exceptional mechanical qualities,
zirconium oxide which is referred to as "ceramic steel,"
is regarded as one of the most promising restorative
materials. It is chemically inert. High mechanical
resistance, low thermal conductivity, chemical
resistivity, and resistance fo expansion at high
temperatures [13].

Figure 2 Zirconium oxide

ke
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Pure silicon and pure carbon were combined fo form
silicon carbide, or Sic, a basic semiconductor material,
as shown in Figure 3. Although silicon carbide comes in
a wide range of forms and purities, it hasn't been
widely available for use in semiconductors unfil
recently. High-hardness silicon carbide lump that can
withstand oxidation at high temperatures for use as a
semiconductor. All of our products are reasonably
priced. Silicon carbide 88 lump has stable chemical
properties, high thermal conductivity, the ability to
remove oxygen and adjust carbon content, and no
dust nuisance when feeding the material [14].

Figure 3 Silicon carbide

Eggshells were gathered from the leffover egg
waste. After washing with water to get rid of any
suspended material and removing the primary
materials within the eggs, as demonstrated in Figure 4,
eggshells were allowed to dry in the open. It was
passed through a sieve after being ground in an
electric mill to obtain the right size.. The eggshell is
seen in Figure 3(a) following washing and air drying.
Eggshells during the filtering stage following the
grinding process are depicted in Figure 4(b), together
with non-ground components. The first result of the
eggshells after they have been cleaned, ground, and
filtered is depicted as a precise powder in Figure 4(c).
[4]. The particle size of the eggshellis 150 um.

(a) (b) (c)

Figure 4 Eggshells (a) After Cleaning (b) Through filtering (c)
Powder

2.2 Methods

Universal testers, which test materials in tension,
compression, or bending, are the most widely used
testing apparatus. Their main duty is fo create the
stress-strain curve. Tensile testing of specimens was
performed in the mechanical engineering laboratory

using the Shimadzu AG-Xplus250 kN universal testing
equipment as shown in Figure 5.

Figure 5 Tensile testing.

Machine for Shot Peening, the wheel type
employed in this study is the one depicted in Figure 6,
with a ball diameter of 2.25 mm and a ball linear
velocity of 40 m/min. For nearly all steel (ferrous) parts,
the ball hardness ranges from 45 to 50 HRC [15].

Figure 6 Shot Peening Machine

3.0 EXPERIMENTAL PROCEDURE
3.1 Casting
A permanent metal mold is employed to begin the

casting process. Use sandpaper to clean the mold by
removing dust and rust, as shown in Figure 7.

Figure 7 Cleaning and heating the mold
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Set up the workshop's gas furnace, turned it on, and
added metal pieces to melt them completely. The
aluminum bits began to slowly melt and fransform info
a molten liguid once the furnace's temperature
exceeded 660 degrees Celsius, removing the impuirities
from the aluminum until it was free of all visible
contaminants. To prevent casting faults caused by the
temperature difference between the mold and the
molten aluminum, the mold was heated to a
temperature close fo the aluminum's melting point
and set in a suitable location to receive the metal, as
shown in Figure 8.

Figure 8 Gas furnaces, and recycling materials

Prepare the filler additives after measuring the
weight of the added percentage using a sensitive
scale balance, then wrap it completely with aluminum
foil. Mixed it with molten aluminum while stirring
continuously using an electric mixer as shown in Figure

Figure 9 Balance and electrical mixture

Water poured slowly and steadily intfo the mold. This
gradual infroduction of water helps reduce the risk of
internal cracking due to sudden temperature changes
associated with rapid cooling. After the molten
solidification, open the mold. Samples are carefully
drawn out and extruded to avoid damage. The next
step involves cleaning the samples by subsequent
machining operations. This equipment facilitates the
removal of residual material, ensuring that the samples
are intact and ready for further processing or testing as
shown in Figure 10.

Figure 10 Casting Process

Lastly, the samples were extruded from the mold
and prepared for machining as displayed in Figure 11.

Figure 11 Exfracted the samples

3.2 Machining

Samples were taken on the lathe to smooth the
surface, remove excess measurements, and shape
them according to the required specifications for the
tensile test as shown in Figure 12.

Figure 12 Sample on lathe machine

3.3 Tensile Test

This work formed a set of samples by combining
eggshell materials with pure aluminum and adding
weight percentages of silicon carbide and zirconium
oxide. Figure 13 depicts a set of samples created by
first melting aluminum, adding each component
separately, and then mixing it with pure aluminum
once more.
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Figure 13 The samples before machining

The samples were carefully machined to meet the
specifications outlined in ASTM E-8 standards, which
provide guidelines for tensile testing of metallic
materials. Following the machining process, the
samples were evaluated wusing a sophisticated
computerized Universal Testing Machine (UTM),
specifically the TUE-C-600 model. This state-of-the-art
equipment was designed to deliver precise
measurements and reliable testing results, ensuring the
integrity of the data collected.

As illustrated in Figure 14, the specimens underwent
meticulous smoothing and cufting processes to
achieve uniform dimensions and surface finishes,
which are critical for accurate testing. This figure also
compares sets of samples before and after
undergoing shot peening, a surface treatment
technigue aimed at improving the material's
mechanical properties by inducing compressive
residual stresses.

To further enhance the mechanical performance
of these samples, they were subjected to a controlled
bombardment with a metal ball for varying durations
of five and ten minutes. The shot peening process not
only increases the fatigue life of the materials but also
contributes to overall strength and durability, making it
an essential step in preparing them for subsequent
testing and analysis.

Figure 14 The samples after machining

In the above Figure 14, samples prior to shot peening
are represented by the first column of the group for
each sample, samples exposed to shot peening within
five minutes are represented by the second column of
samples, and samples exposed to shot peening within
ten minutes are represented by the last column of
samples. Figure 15 shows the dimensions of specimens
of the tensile test.

Figure 15 Dimensions of specimen.

4.0 RESULTS AND DISCUSSIONS

4.1 Experimental Tensile Test

In this work, four samples of aluminum beams are
mixed with a percentage weight of powder consisting
of silicon carbide, eggshell, and zirconium oxide, and
then the tensile test is performed on them. The test uses
an untied test that loads 25 KN at the Mechanical
Engineering department's laboratory. Several samples
of both aluminum without and composite materials
were used in the test. The number of samples and the
chemical makeup of each sample are explained in
Table 1.

Table 1 Percentage weight for composite for 4 specimens for
each sample

52;;;1; Al(g) Egg shells (g) ZrO2(g) Sic(g)
1 400 0 0 0
2 380 20 0 0
3 380 0 20 0
4 380 0 0 20

As demonstrated by the results, the mechanical
properties of aluminum are considerably improved by
the inclusion of ceramic reinforcements, especially
ZrO, and SiC. Since it exhibits the maximum strength,
the Al-ZrO, composite can be used in wear-resistant
and structural applications. A less efficient but
sustainable reinforcing option is offered by the Al-
Eggshell composite. Depending on the particular
engineering application, the choice of reinforcement
must balance cost, environmental impact, and
mechanical qualities.

Figure 16 shows the stress-strain curve for four
different models of aluminum metal added to 5% of
different materials (zirconia oxide, silicon carbide,
eggshell powder) to clarify the effect of this
percentage on the behavior of the base metal
(aluminum) without shot peening. It is noted from
Figure 16 that adding eggshell powder fto pure
aluminum leads to a decrease in the mechanical
behavior of the composite material by 0.85%
compared to the mechanical behavior of the base
metal (aluminum). It can also be noticed that adding
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zirconium oxide) and (silicon carbide) improves the
mechanical properties compared to the mechanical
properties of the base material [17,18,19]. In addition,
adding silicon  carbide  improves mechanical
properties by 1.1%, while zirconium oxide increases by
1.3%. This means that the rate of improvement in
mechanical properties by adding zirconium is better
than adding silicon carbide after comparing it fo the
mechanical properties of the base metal. It can be
also noted that the value of the highest stress that can
be obtained from this curve for the base metal is
(70.416MPa), while the peak value of the highest stress
that can be obtained from adding nibs and zinc from
eggshell powder is (59.85 MPa), while the value of the
stress increases to (77. 45MPa) from the addition of
silicon carbide and (91.54 MPa) from the addition of
zirconium oxide

Stress -Strain Curve

0 2 4 6 8 10 12 14 16 18
Strain %
—-—Al Al-cggeshell ALSIC AlZro2

Figure 16 Stress-Strain curve without shot peening

The mechanical properties of pure aluminum metal
are shown in Figure 17 following exposure fo varying
shot peening times (5 and 10 minutes).

Al without and with shotpeening

105 | T |

P, N
=0 T

—

Sress (MPa)

o b
3
I

0 2 4 [ 8 10 1 14 16 18 20 22 24
Strain %

—8— Al without shotpeenin Alwith 5 min of shotpeening Al with 10 min of shotpeening

Figure 17 Stress-Strain for base metal (Aluminum) with and
without shot peening

The findings show that longer exposure fimes result
in a rise in mechanical qualities [20]. In particular, a

1.228% improvement is seen after 5 minutes of shot
peening, with the maximum stress and strain reaching
86.74 MPa and 21.894%, respectively. The
improvement rose to 1.332% as the exposure duration
increased to 10 minutes. Tensile stress and strain both
continue to increase throughout this time, peaking at
95.061 MPa and 24.112%, respectively. Shot peening
results in microstructural alterations that improve strain
hardening and stress by decreasing grain size,
increasing dislocation density, and infroducing
compressive residual stresses

In Figures 18 through 20, the aluminum base metal
has a fixed proportion of 5%, and different materials of
siicon carbide (SiC), zirconium oxide (ZrO,), and
eggshell powder are applied before and affter shot
peening two different times (5 and 10 minutes).
According to the results, extending the exposure
duration to 10 minutes considerably improves the
mechanical properties of all samples. In Figure 20,
Peak stress rises significantly in the aluminum-zirconium
oxide composite, which shows the most noticeable
improvement. Because zirconium oxide has a high
hardness and excellent load-bearing capacity, it
improves strength. As a result, the AI-ZrO, composite is
the strongest material tested.

Eggeshell without and with shot peening

2
2
|
|
)
L

Stress (MPa)
E 2
i

W B
& 3B

)
=3
L

s B

] 3 6 9 12 15 18 21 24
Strain %
—8—Eggeshell without shot peening
Eggeshell with 10 min. of shot peening

Eggeshell with 5 min shot peening

Figure 18 Stress-Strain Eggshell with and without shot peening

SiC without and with shot peening

120 L
100 — <
= 80 —
é [e———"%%
IS
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@ |
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@ a0 "]
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0
0 3 6 9 12 15 18 21 24
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SiC with 10 min of shot peening

SiC with S min of shot peening

Figure 19 Stress-Strain SiC with and without shot peening
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Figure 20 Stress-Strain ZrO2 with and without shot peening

The stress distribution for each sample, both before
and after the shot peening, is displayed in Figure 21.
We observe that the sample is subjected o 10 minutes
in the shot peening device and that the maximum
values of stress occur when the composite material is
made entirely of aluminum with 5% zirconium oxide
added. Sample No. 4 exhibits a stress of 119.003 MPa,
while sample No. 2 exhibits a minimum stress of 59.85
MPa in the absence of shot peening.

140

120

100 -

= mal

B 80 4 H :

(<=3 m Eggeshell
Py

< 60 7 H H i — sic

“ Zro2

‘without with 5 min with 10 min

Figure 21 Distributed Stress for different composite materials
with and without shot peening

4.1 Theoretical Tensile Test

Abaqus/CAE 2022 is the computer program [21] used
to do the finite element analysis of the tensile test of
composite samples. The results have been obtained.
The stress-strain curve for the SiC sample clearly shows
that the samples adhere to Hooke's Law, which states
that stress and strain are directly proportionate. The
sample experiences necking after the linear zone in
the graph, and eventually, it breaks.

Sample No. 3, displayed in Table No. 2, is the tensile
sample used in the theoretical analysis. It was put to
the test by shot peening for ten seconds. The three-
dimensional sample was created using the program
using the dimensions displayed in Figure 15 and the
standard dimensions specified by the ASTM E-8
standard. In the elasticity zone, the elastic modulus
values were input while accounting for the plastic
deformation that occurs in the plasticity zone and the
outcomes of the practical tensile test.

The tensile test sample was processed and
examined using the finite element method. Figure 22
illustrates the Structured - Hexahedral element type
C3D8R was selected, and 16400 elements were
employed in the mesh.

Zr02 without and with shot peening

140 |
120 T —
—
~ 100
= " o
& 80 _ et o
2
? 60 .’E“'/
40 '
i
20 1
03
0 3 6 9 12 15 18 21 24 27
Strain %

—&— ZrO2 without shot peening
Zr0O2 with 10 min. of shot peening

—8— ZrO2 with 5 min. of shot peening

Figure 22 The meshing of the tensile element

The distribution of fractures and stresses in the
sample is displayed in Figure 23. Figure 24 shows the
theoretical and experimental stress-strain curve. The
figure indicates that, as a result of different test
implementation conditions, the theoretical stress and
strain values are higher than the actual fest findings. It
is noted that there is a 14.28% percentage difference
between the two outcomes

PE, Max. Principal
(Avg: 75%)

B 4 186e-01
+3.837e-01
+3.489%e-01
+3.140e-01

- +2.791e-01
- +2.442e-01
- +2.093e-01
+1.744e-01
+1.395e-01
+1.047e-01
+6.977e-02
+3.489e-02
[ +0.000e+00

Figure 23 Stress distributed for fensile test
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Figure 24 Theoretical and Experimental stress-strain curve for
SIC
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Table 2. Shows the theorefical and experimental
maximum stress when the specimens were subjected
to the fest of shot peening for 10 minutfes. This table
shows that the maximum deviation between the
theoretical and experimental results is 14.28%. The
value of deviation ranges between 9.3% and 14.28%.

Table 2 Theoretical and Experimental for Maximum Stress after
Shot Penning (10 minutes)

No. of Maximum Stress (MPa) Percentage
Samples Theoretical Experimental %
AL-PURE 105.6241 95.06171 10%

AL- 89.27326 79.00684 11.5%
EGGESHELL
AL-ZRO: 144.225 119.0032 14.3%
AL-SIC 117.2427 103.1736 12%

5.0 CONCLUSION

Aluminum alloys are wused in various fields of
engineering, aerospace, automobile, and construction
industries. However, they have peer wear resistance
due to their low hardness compared to metal matrices.
Using matrix composites with aluminum as a base
material reinforcement with silicon carbide, eggshell,
and zirconium oxide improved mechanical strength
and usability. The current research investigates the
mechanical properties of aluminum reinforced with SiC,
rO,, and eggshell particles. Recycled aluminum s
manufactured using stir casting with the addition of
silicon carbide, eggshell, or zirconium oxide at a rate of
5% each. The samples were divided into four groups to
study the mechanical properties before and after shot
peening. Using the finite element method, all samples
were analyzed by utilizihng Abaqus 2022 programming fo
compare experimental and analytical results. The results
detected that the strength value for the AlZrO, sample
was the highest, and the second value of the tensile
strength was with the specimen of (Sic). The lowest
strength value was monitored in eggshell samples.
These values were 91.54 MPa for AlZrO,, while they were
49 MPa for eggshells. The effect of the exposure time of
shot peening on samples is direct, and their strength
values increase when the holding time increases. All
samples benefit from shot peening in terms of improved
mechanical quadlities. The lowest deviation values were
9%, and the highest values were 14% when comparing
the samples that underwent the shot peening test,
indicating that the theorefical tensile test results for
composite materials are higher than the experimental
results.
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