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Dynamic structural analysis of connecting rod through adaptive mesh refinement for different materials
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Abstract: In this research dynamic structural behavior of connecting rod made of three different materials has been investigated to
choose best suitable and light weighted material for manufacturing of connecting rod without affecting its strength. So in this aspect
dynamic structural behavior of connecting rod is analyzed through Finite Element Methods (FEM) by applying two different meshing
schemes known as conventional and Adaptive Mesh Refinement (AMR) method. Simulation has been conducted by using ANSYS
workbench module. Simulation results have been validated against experimental from literature. From the results of Dynamic
structural analysis of connecting rod it is revealed that on the compressive loading maximum stresses occurred in the shank near small
end and at its big end. Whereas in case of tensile loading maximum stresses occurred at the mid of inside surface near the smaller end.
On the other hand maximum deformation occurs at big end of connecting rod for both compressive and tensile loads. Dynamic
structural behavior comparison for connecting rod made of three different materials has also been carried out and it is observed from
obtained results that Aluminum alloy experienced highest deformation followed by chromium steel alloy 410. Whereas lowest
deformation was found in forged steel material. While comparison of stresses distribution, deformation and weight analysis results for
connecting rod made from three different materials, it is concluded that chromium steel alloy 410 connecting rod is lighter in weight as
compare to forged steel connecting rod and shown enough strength to sustain the maximum load as compare to aluminum alloy
connecting rod. Therefore it is attributed that chromium steel alloy 410 would be better option than the aluminum alloy and forged steel
for manufacturing of connecting rod. Furthermore, by comparing the meshing schemes, it is concluded that AMR method provide good
results with less computational resources and within less CPU time.
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1. INTRODUCTION

Connecting rod is a key component of Internal
Combustion engine because of its complicated plane
motion and intricate shape. During its operation,
connecting rod is subjected to time dependent
unpredictable tensile as well as compressive loads.
Despite of all these working conditions light weighted,
high strength and reliable connecting rod is key
requirement of design. Now FEA has made its design
cycle short and also make it possible to analyze stresses
and deformation more accurately.

(Shenoy, 2004a) in this research focused on static
and quasi-dynamic structural analysis of connecting rod
by using different materials for obtaining optimized
results in the premises of its weight and cost. Through
his research it is concluded that static analysis results are
not sufficient to design connecting rod.

(Adnan. et al. 2018) computed stresses and
deformation of the connecting rod performed numerical
analysis, where it they concluded that in order to
improve deformation behavior of the connecting rod the
selection of suitable material according to their
applications is one the best choice among the several
deformation controlling methods.

Shenoy. also compared results of static and quasi-
dynamic results and found significant difference in
results and suggested that results of quasi-dynamic
analysis (using the C-70 Steel material) are the best
suitable for optimization of connecting rod.

(Shenoy and Fatemi, 2006) performed FE analysis
of connecting rod under static and quasi-static
equilibrium to predict axial as well as bending stresses.
By following their analysis results it is observed that
significant bending stresses are produced in connecting
rod, so this should factor be taken into account during
design. They also compared the results of static and
quasi-static equilibrium simulation and found that
significant difference occurs in results of both type of
analysis.

(Kaliappan, et al., 2018) In their research they focused
that reduced weight of connecting rod efficiently plays
role in the operational mechanism and also provides
smooth movement of piston and crankshaft inside the
IC engine.

(Haider. et al., 2018) in their research they focused
that for the improvement of its strength to weight
ratiothey performed stress analysis of connecting rod
through FEA by considering forged steel, Titanium,
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gray cast iron and Aluminum alloy. Their research
results indicates that maximum stress occurs at the
smaller end of the connecting rod. Form their research it
is also found that there are possibilities for reducing of
weight of the connecting rod at the shank.

(Fukuda and Eto, 2002) illustrated in their research
that the proper design of connecting rod plays more
important role to avoid the failure. While designing
connecting rod the material’s properties, strength
economy of material are necessary factors to be focused.

(Saxena and Gupta, 2016) in their research they
focused that the inertial forces developed due to
reciprocating motion of piston and stresses developed in
the form of bending and axial stresses and affect fillet
section of the big end and small end of connecting rod.
In their research they used CATIA and ANSYS for
modeling and simulation respectively. In their research
they suggested that these methods can be used for
designing of this part with reduced weight and cost
without affecting its lifetime. They also illustrated that
fatigue crack occur at the transition zone between small
end and shank can be analyzed through FEA, which is
best suitable method for analysis and design of this part.

(Rabb, 1996) (Griza et al., 2009) described in their
research that for the improvements of performance of
connecting rod only experimental studies by following
the micro structural examination and analysis are not
sufficient. But due to complications in analysis through
experimental data they suggested that for the
enhancement of design strategy of connecting rod and
fatigue fracture evaluation, Finite Element Model
(FEM) plays an important role.

(Tiwari et al., 2014) conducted static and quasi-
dynamic analysis of connecting rod to optimize its
fatigue life, reduce weight and compared obtained
results of static and quasi-dynamic approaches. Their
research concluded that results of static and quasi-
dynamic analysis possess significant difference. The
designed connecting rod that is 10% lighter in weight
than original and 25% less expensive. Material selection
for the connecting rod is extremely important stage in
production stages of connecting. Proper material
selection helps to avoid failure, provide adequate
strength and to reduce weight.

(He et al., 2013) (Xu and Yu, 2007) illustrated that
improper material selection, defected fabrication, poor
designs are the key parameters that lead toward fatigue
failure.

(Folgar et al., 1987) developed a fiber FP/Metal
matrix composite connecting rod with the aid of FEA,
and loads obtained from kinematic analysis. Fatigue was
not addressed at the design stage. However, prototypes
were fatigue tested. The investigators identified design
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loads in terms of maximum engine speed, and loads at
the crank and piston pin ends. They performed static
tests in which the crank end and the piston pin end failed
at different loads. Clearly, the two ends were designed
to withstand different loads.

(Hman and Barizy, 2015) identified the reason of
failure and to check the fatigue performance of the
faulty connecting rod. By using standard failure analysis
method and assessment of factors affecting failure
including structural design, material type and dynamic
loading. The weight optimization of connecting rod is of
too very importance factor without compromising the
strength, stiffness and fatigue life.

(Gerin, et al., 2017) in their research they investigated
the effect of surface finishing and various types of
surface defect reduction strategies and concluded that
these are the best suitable steps for the improvement of
the fatigue strength of the connecting rod. By following
experimental results it is also concluded that surface
integrity is the influential parameter which affects the
fatigue life of connecting rod. Additionally they also
concluded that surface defect has significant negative
effect on fatigue strength.

(Serag et al., 1989) developed the approximate
mathematical formula for predicting weight and material
cost for connecting rod. In this research they described
that by using geometric programming technique,
optimization of connecting rod can be achieved. In their
research they focused that during the design of this part
with compression stress, bearing pressure at the crank
and piston pin ends must be evaluated. Researchers also
explained that for obtaining optimized weight of
connecting rod and cost function expression must be
mentioned in exponential form with geometric
parameters.

(Gopinath and Sushma, 2015) conducted research
to optimize the weight of connecting rod designed by
using the materials i-e Aluminum alloy, Chromium
Steel and forged steel. They concluded that mass of
optimized connecting rod up to 483g and the optimized
geometry of connecting rod is about to 10.38% lighter
than of original connecting rod. In the forged steel
connecting rod the maximum stresses developed at
transition area between pin end, crank end and shank.
The applied allowable limit of below 250MPa at the
middle of the shank region as the stress value.

(Gu et al., 2005) attributed that strength, stiffness
and fatigue behavior are the key properties for selection
of material.

(Bansal, 2013) conducted transient FE analysis of
connecting rod by using Aluminum alloy. In this
research he also illustrated that maximum deformation
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occurs at the center of small and big end bearing. It
could be concluded through the results of this research
that the major connecting rod failures occur due to
buckling under critical loads.

2. NUMERICAL SCHEME
2.1 MODELING OF CONNECTING ROD

Connecting rod was modeled in Pro-Engineer
software by using engine specification given in
(Table.1). The 3D model of connecting rod was
generated by first developing the two dimensional
sketch, then that sketch was extruded. The generated 3D
model was further modified to get nearly same
connecting rod which is used in selected engine.
Modeling accuracies were analyzed by comparing the
weight of digitalized 3D model and the actual
connecting rod. In Table.1 it is given that actual model
of connecting rod is weighing about 439g whereas
digitalized three dimensional model has weight of
439.11¢; this shows that connecting rod is precisely
modeled. In (Fig.1) the digitalized model is shown.

Table.1 Shows the Engine specification to which connecting rod
belongs.

Crankshaft radius 48.5 mm

Piston diameter 86 mm

Mass of the connecting rod 0.439 kg

Mass of the piston assembly 0.434 kg

Connecting rod length 141 mm
1;about the center of gravity 0.00144 kg m?

Distance of C.G. from crank end center 36.4 mm

Maximum gas pressure 37.3 Bar

Fig.1 Digitalized three dimensional model of connecting rod

0.0

50.00 100.00 (mm)
- 1

Fig. 2 Meshed model of connecting rod
2.2 Meshing of connecting rod
In present study grid of connecting rod is generated
through conventional grid generation technique (Fig.2)
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as well as advanced Adaptive Mesh Refinement (AMR)
technique (shown in Fig.16). The AMR technique
generates highly refined mesh in the areas of high stress
concentration, whereas conventional mesh generation
method generate uniform mesh with whole physical
domain. AMR technique further enhance solution
accuracy by generating high quality mesh with the use
of medium computing resources, because it manage
number of elements in such a way that region of stress
concentration have finest elemental size while other
have coarse one. Tetrahedral beam elements were used
to generate mesh. Mesh details are given in (Table. 2.
Fig. 2) shows the meshed model of connecting rod.

Table.2 Connecting rod mesh details

Average
Element Type Elements Nodes Orthogonal
quality
Tetrahedral 150000 221778 0.85

2.3 Load analysis

In order to predict dynamic structural response of
connecting rod throughout the cycle, forces acting on
the connecting rod have been calculated by using gas
pressure Vs crank angle diagram. Since connecting rod
experiences tensile and compressive loads due to inertia
of reciprocating components and burnt gas pressure at
various instants during cycle, that’s why these forces are
highly time dependent. In present study both the forces
tensile as well as compressive forces have been
considered dynamic in nature. Behavior prediction of
connecting rod under tensile and compressive forces
takes into account. The effect of inertial forces, damping
forces as structural non-linearity are also considered.
Simulation was conducted for 1.3 second where cycle
loads were applied through 13 sub steps at various
crankshaft positions. Variation in force acting on the
connecting rod against crank angle is shown in (Fig.3).
From Fig.3 it can be observed that maximum force
acting on the connecting rod is at 3600 crank angle.
From load analysis curve it is observed that connecting
rod experiences minimum force at 4320 crank angle.

35000

—#—Force experienced by connecting rod throught cycle
30000

N~ [ |\

NAVAR W AR W
10000 / v \/
1 \/ \/

5000

Force (N)

0

T T T T T T T T T T
0 24 60 126 180 243 288 336 360 396 432 486 696

Crank Angle (Degrees)

Fig. 3 Force acting on connecting rod throughout the cycle.
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2.4 Applied loads and boundary conditions

The constraints as well as loads were applied
according the underlying (basic) physics of problem. As
the connecting rod is subjected to compression and
tension during its operation, therefore it is necessary to
conduct its analysis during these both natures of load.
During the analysis the tensile as well as compressive
loads have been applied over 1800 crank contact surface
from of connecting rod. The both tensile and
compressive loads were distributed uniformly over the
crank contact surface. The connecting rod at the piston
pin was assumed to be fixed in both of the cases.
Therefore restrained load was applied over 1800 surface
area at the piston pin.

2.5 FEA governing equations

Finite element analysis is a numerical technique
which solves complex continuous structural problem by
discretizing into small segments known as element. All
the elements are connected at one point called node, in
between two nodes the element is considered as elastic
spring. The whole system behavior is governed by
following governing equations.

{Fr=[KIH{u} @)

In the equation F denotes applied external load, U
represent system behavior and K is the property of
material known as stiffness. In case of finite element
analysis each element is represented by different
equation and finally makes thousand equations. For all
cases two variables are known and third one has to be
determined therefore equation can be written as.

{uF=[KI{F> @)

In this form above equation looks very easy and can
be solved easily but these equations are interconnected
at each node and their displacement as well as force
transmission affects each other. The given below is case
of single spring loaded and distort at both nodes by force

f and f, distorts by displacement u, and u, then

equation can written as:

These equations can be written in matrix form as

G e)-(n) @

Or
[k.1{u} ={F} Whereas k_ :( "k _kk)

Therefore for three springs in combination then,
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k, —k; o U, F

-k, k+k, —k,||U, |[=|F
0 —k, K, U, F

In this way all the equation of discretized domain is
connected, solved by Newton Raphson method as
follow.

2.6 VALIDATION OF FEA MODEL

In this section results of FEA are validated with
published work in order to ensure that modeled finite
element setup is reliable, so that same procedure can be
used for further system improvement. In order to
validate FEA model Von-Mises stresses has been
calculated along the half way in shank region. These
stress values are obtained by applying maximum tensile
and compressive force experienced by connecting rod
during cycle. Those obtained stress values at these
points are compared and shown in (Table.3a) and
(Table.3b). By comparing experimental values of Von-
Mises stresses with obtained FEA results (shown in
(Fig. 4 and Fig. 5), it is concluded that modeled FE
setup shows good agreement with experimental results
for both compressive and tensile loading. While
calculating error between Experimental results and
simulation results it is observed that difference is
minimum at two points whereas its value increase up to
2.7% for single point at the center of shank surface
along the half way in shank region. Similar trend of
increased difference was also observed for compressive.

Aitensle orshenoy materal
Equivalent Stess

Types Equivalent (von-Mises) Stress
Unit: MPa

Tirme: 09

10/26/20182:57PM

Max &

93745 Max

0.53469 Min

000 5000
50 750

100 )

Fig.4 FEA simulation results for tensile
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100,00 )

Fig.5 FEA simulation results for compressive

Table: 3a) Validations of finite element model with published

research work (Shenoy, 2004b)

Maximum Tensile Load
(26.841KN)
P | Egemenel | St | oir )
Von Mises Von Mises
1 196.5 195.6 0.46
205 199.3 2.87
3 196.5 197.7 -0.63

Table: 3(b) Validations of finite element model with published

research work (Shenoy, 2004b)

Maximum Compressive Load (26.841KN)

Pointson | Experimental | Experimental | Experimental
shank Results Results Results
Von Mises Von Mises Von Mises
1 197.1 197.1 197.1
2 202 202 202
3 197.1 197.1 197.1

230

—f— Experimental work results for tensile

_—— results for tensile

220

----- Experimental work results for Compressive farces

210

200

Won-Mies stresses (MPa)

190

180

170

1

2
Selected nodes

3

Fig. 6 comparison of FEA simulation results with published
experimental work (Shenoy, 2004b)
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3. RESULTS AND DISCUSSION
3.1 Stress analysis of connecting rod
conventional FEM

In this section results for stress analysis of
connecting are present for both tensile and compressive
loads. Stress results are presented in terms of Von-Mises
stresses and Shear stresses produced in the connecting
rod. In (Fig.7) the Von-Mises stress distribution due to
compressive load is present. In Fig.7 from the values of
Von-Mises stress it was observed that maximum stress
produced in connecting rod is lower than material yield
strength, hence it can be concluded that the design of
connecting rod is safe keeping in view stress results.
From Fig. 7 it was also observed that maximum Von-
Mises stress occurs in shank area near the smaller and
bigger end of the connecting rod. From Von-Mises
stress distribution within the connecting rod due
compressive load it is analyzed that very low stresses
are produced in both the bigger and smaller end of
connecting rod. In Fig.8 the results of shear stress
distribution within connecting rod due to compressive
load are presented. While observing shear stress
distribution in connecting rod due to compressive load,
it is concluded that shear stress distribution is
completely following VVon-Mises stress distribution. On
the other hand maximum value of Von-Mises stress is
much higher than maximum shear stress value.

through

0.0057414 Min

0.00 50,00 100,00 (rm)

25.00 75.00

Fig. 7 Von-Mises stress distribution due to compression

0.003161 Min

0.00 50.00

100,00 (mrm)
25.00 75.00

Fig. 8 Shear stress distribution due to compression
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The results of stress distribution within connecting
rod due to tensile forces are present in Fig.9 and Fig.10.
While observing Von-Mises stress distribution within
connecting rod due to tensile load, it is observed that
maximum stress occur at mid of inner side of smaller
end. From (Fig.9) it could be concluded that very small
amount of stress produced at the bigger end of
connecting rod. In (Fig.10) results of shear stress
distribution within connecting rod due to tensile forces
are present. After careful observation of shear stress
distribution within connecting rod it is concluded that
shear stress distribution follows same trend of von-
Mises stress distribution for tensile loading. After
analyzing stress distribution within connecting rod due
tensile and compressive loading, it is clear that stress
distribution is very much opposite for both type stresses.
From above mentioned observations it is also found that
very small amount stresses produced due compressive in
comparison of tensile loading.

8731
73266

628

52335

4187

314,04
20939
104.74
0.08337 Min

100.00 {mm)
25.00 75.00

Fig.9 Von-Mises stress distribution under tensile loading

531.92 Max
472.83
41373
354,63
29553
23644
17734
11824
59.145
0.047599 Min

0.00 50.00 100.00 (m

25,00 75.00

Fig.10 Shear stress distribution under tensile loading
In (Fig.11) the variation of Von-Mises stresses

against crank angle has been presented and compared
for tensile as well as compressive forces. From (Fig.11)
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it is observed that maximum von-Mises stresses would
be produced at 336°within connecting rod crank angle
whereas minimum stresses would occur at 432° crank
angle in case of tensile loading. While observing the
stress variation during cycle under compressive loading,
almost similar trend in stress variation was observed.

1200

——Von-Mises stress under tension (Mpa)

= Von-Mises stress under compression (Mpa)
1000

800

o\
4

Von-Mies stress (MPa)

400
200

0 24 60 126 180 243 288 336 360 396 432 486  BS6
Crank Angle (Deg)

Fig.11 Von-Mises stress variation during cycle for tensile and
compressive loads

In (Fig.12) the variation of shear stresses against
crank angle has been presented and compared for tensile
as well as compressive forces. From Fig.12 it is
observed that maximum shear stress would be produced
at 336° within connecting rod crank angle, whereas
minimum stresses would occur at 432° crank angle in
case of tensile loading. While observing the stress
variation during cycle under compressive loading,

almost similar trend in stress variation was observed
5000 0 0

Shear Stress due to tension

Shear Stress due to compression

m\/’\\ 2 .

100 — — o TR

.
=
I=1

Shearstress (MPa)

ra
=
=

0 24 60 126 180 243 288 336 360 396 431 486 696
Crank angle [Degree)

Fig.12 Shear stress distribution during cycle for Tensile and
compressive loads for three different materials.
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3.2 Deformation Analysis of Connecting Rod Through
Conventional FEM

Deformation produced within connecting rod due
tensile and compressive loading are presented. In Fig. 13
deformation produced due tensile loading is presented.
From (Fig.13) it is observed that maximum deformation
is produced in bigger end cap. While careful observation
of deformation produced in connecting rod reveal that
deformation is minimum at smaller end and it increase
along the connecting rod length. From (Fig.14) it was
observed that deformation produced in connecting rod
due compressive forces follows almost same pattern of
deformation due tensile loading but maximum
deformation occurs at crank end, on the in case of
tensile loading maximum deformation occurs only crank
end cape. Comparing the deformation produced due
compressive and tensile loading it is observed that
deformation value in case of tensile loading is much
higher than in compression

6/6/20181:55 PM

0.23231 Max
0.2065
0.18069
0.15487
0.12906
0.10325
0.077437
0.051625
0.025812

0 Min

0. 50.00 10000 (mm)

25.00 75.00

Fig.13 Deformation produced in connecting rod due to tension

0.10727 Max

0.095353
0.083433
0071514
0.059595
0.047676
0.035757
0.023838
0011919
0 Min

100.00 (mim)

25.00 75.00

Fig.14 Deformation produced in connecting rod due to
compression

In (Fig.15) the variation of deformation against
crank angle has been presented and compared for
tensile as well as compressive forces. From Fig.15 it
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was observed that maximum deformation would be
produced at 336° within connecting rod crank angle
whereas minimum deformation would occur at 432°
crank angle in case of tensile loading. While observing
the deformation variation during cycle under
compressive  loading, almost similar trend in
deformation variation was observed.

03

w4 Deformation under tensile loading (mm)

0.25 i Deformatiomunder compressive foading fmmy}

Deformation {mm})
e

.-~.
o

005 A T A DI PO,

0 4 60 126 180 243 288 336 360 396 432 486 696
Crank Angle (Deg)

Fig.15 Deformation variation during cycle for tensile and
compressive loads

3.3 Dynamic Structural behavior prediction of
connecting rod made from different materials

In this section dynamic structural behavior analysis
results for connecting rod made of three different
materials of are present. Comparison is made on basis of
connecting rod deformation and its weight. So weight
calculation of connecting rod when it is made up of
different material is possible by considering (focusing)
mechanical properties of these materials. The
mechanical properties of the selected materials like
forged steel, Aluminum Alloy and Chromium alloy steel
410 are given in Table.4. Here (Fig.16) shows the
weight comparison graph for connecting rod when it is
made from different materials. From plotted graph in
Fig.16 it is found that Aluminum alloy has lowest
weight of 151.7g followed by Chromium steel alloy
weighing 432.5g, and forged steel connecting rod has
highest weight of 440.99. While observing deformation
graph in (Fig.17) it has been found that maximum
deformation occurs at 360° during cycle under
compression loading, whereas minimum deformation
occurs at 243° and 432° crank angle. From Fig.17 it has
been observed that connecting rod made from
Aluminum alloy experiences highest deformation
followed by chromium and forged steel. From Fig.17 it
is also concluded that three different materials used for
manufacturing of connecting rod has almost similar
deformation behavior under dynamic compression
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loading. Whereas in (Fig.18) it is described that how
much deformation is going to be produced within
connecting rod when it is analyzed under tensile
loading. After careful observation of deformation
behavior within the connecting rod due to tensile
loading, it is concluded that its deformation behavior
due to tensile loading is very similar to the connecting
rod deformation behavior under compression loading.

Table: 4 Mechanical properties of selected materials

Young’s Poisson’s | Density
Name of -
Materials Modulus (E) ratio
Forged steel 200 GPa 0.3 7850 Kg/m?
Aluminum Alloy 70 GPa 0.33 2700 Kg/m?
Chromium alloy 200 GPa 0.3 7850 Kg/m?
steel 410

500

450

400

350

300

250

200

150

100

Designed Connecting rod weight (g)

50

Aluminum Chromium steel alloy

410

Forged steel

Connecting rod material

Fig. 16 Connecting rod weight comparison for different materials
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Fig. 17 Connecting rod deformation comparison for different
materials under compressive load
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Fig. 18 Connecting rod deformation comparison for different
materials under tensile load

3.4 Dynamic structural behavior
connecting rod through AMR.

In this section results of dynamic structural
behavior of connecting through AMR method are
present and compared with results of conventional
mesh method. As the results obtained from AMR
method are present in Fig.19. In Fig.19 stress
distribution within connecting rod is shown and stress
concentration area near small end is presented in
zoomed view. While observing Fig.19 it is observed
that maximum value Von-Mises stresses obtained
though AMR method is much higher as compared to
obtained value through conventional method. From
Fig.19 it is also noticed that mesh was only refined in
high stress area. During analysis simulation time was
also noticed for two mentioned methods named as
AMR and conventional mesh method. It is found that
conventional mesh method require CPU time
approximately twice of AMR method. At the same time
number of elements used by conventional meshing
method is 150556 while meshing carried through AMR
only contains 34133 elements at highly concentrated
area. In Fig.20 results of Von-Mises stress variation are
present during the cycle for two different meshing
methods. From Fig.20 it has been also noticed that
stress values obtained through AMR meshing method
are higher than values obtained from conventional
meshing method during whole cycle

prediction of
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8/7/2017 2:25 PM
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Fig. 19 Von-Mises stress distribution connecting rod through
AMR meshing technique
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Fig. 20 Comparison of Von-Mises stress variation within
connecting rod during cycle through two different meshing
methods.

4, CONCLUSION

The dynamic structural analysis of connecting rod
revealed the following conclusion
. From the stress distribution within connecting
rod, it is found that maximum stresses occur in the
shank near smaller and bigger end of the connecting rod
in case of compressive loading.
o Stress distribution within connecting rod under
tensile load results revealed that maximum stresses
occur at the mid of inside surface near the smaller end
of connecting rod.
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o From deformation analysis results it is found
that maximum deformation occur at big end of
connecting rod for both compressive and tensile loads.
o From dynamic structural behavior comparison
of connecting rod for three different materials it is
found that highest deformation is produced in
aluminum alloy followed by chromium steel alloy 410
whereas lowest deformation was experienced by forged
steel.

o On the basis of stresses distribution,
deformation and weight analysis for three different
materials it is concluded chromium steel alloy 410
connecting rod (432.5g) has lighter weight and showed
enough strength to sustain load.

o On the basis of above discussed criteria
chromium steel alloy 410 would better option than
aluminum alloy and forged steel.

. On the basis of comparison made
between conventional and AMR mesh methods it is
concluded that AMR method provide accurate results
with less computational resources and within half
simulation time.

o On the basis of the results extracted during the
conventional and AMR meshing methods, it is
concluded that Adaptive mesh refinement (AMR) is
such a version of FEA analysis tool (software) which
provides analysis solutions at high concentrated region
of any part.
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