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A Connecting Rod is one of the most important components of an IC Engine of a vehicle. 
After considering the mechanical property of a connecting rod, it directly influence the 
trust ability and longevity of the engine, the rigidity of the connecting rod acted upon 
the alternative applied loads which must be guaranteed in its design. So it is required 
very much to untangle the model of connecting rod through the stress analysis using 
ANSYS software. In this paper, firstly the 3D models of this engine part are built in the 
software “CATIA V5” and are then transferred to “ANSYS”. The analysis of a connecting 
rod throws distortion and stress analytically which provides a conceptual support to 
enhance the design by weigh reduction.
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1. Introduction

Introduction of Connecting Rod and Designing Software

The modern power train is right now being come up against 
a collection of conflicts with reference to emissions, fuel 
consumption and noise as well as vibration level. These 
collected conflicts have forced to establish the approaches 
that assure the appreciable fuel economy, depress the 
exhausted emissions along with high specific power that 
enhance the mechanical performance of the engine through 
the development of light weight of engine with its parts. 
The stress analysis of a connecting rod of an engine would 
contribute a worthwhile conceptual justification for the 
weight reduction and improvement of engine design. Based 
on these analysis results, the conceptual ideas have been 
developed which reduces the weight of the connecting rod 
to a possible extent, without affecting the performance of 

the engine of a vehicle.

In the present work, the analysis techniques use multibody 
simulation tools for accurately predicting the operating 
loads practically acting on the engine components. The 3D 
model of a connecting rod system, obtained from CATIA V5 
software, is analyzed in multibody dynamics simulation 
software named ADAMS/VIEW to assess the motion and 
loads acting on a connecting rod of an engine. Finite element 
model of the connecting rod from HYPERMESH is exported 
to ANSYS for Static analysis through which the deformation 
and stress distribution on the connecting rod of an engine is 
to be determined.

Importance and Application of Connecting Rod

It is called the Backbone of an engine of a vehicle. There is 
a very much importance of a Connecting Rod in an engine. 
Connecting Rod rotates the crank shaft which helps the 
engine to move on or any vehicle to rotate its wheels. The 
purpose of a Connecting Rod is to provide fluid movement 
between the piston and crank shaft.

Importance of Designing Software for Connecting Rod

A Connecting Rod is a Shaft which connects a piston to a 
crank or a crank shaft in reciprocating engine of a vehicle. 



44 © 2021 Science Letters. All Rights Reserved.

Ajay Kumar Agarwal et al., / Science Letters (2021)

Together with the crank, it forms a simple mechanism that 
converts reciprocating motion into rotating motion of a 
vehicle. Earlier mechanism, such as the chain, could only 
impart pulling motion. Being rigid, a Connecting Rod may 
transmit either a push or a pull, allowing the Connecting 
Rod to rotate the crank through both halves of a revolution. 
In a few two- stroke engines the Connecting Rod is only 
required to push a vehicle.

So the designing of connecting is very important for the 
working of engine or a reciprocating engine of a vehicle.

Analysis of Connecting Rod in ANSYS

Finite Element Method

In present analysis Finite Element Method (FEM) is a 
numerical method for estimate the stress in a connecting 
rod. For designing the connecting rod with optimum 
economical cost and limitations, the numerical simulation is 
the best tool. Finite element analysis provides a way for easy 
and inexpensive study of random pairs of input parameters 
along with the design conditions and manufacturing 
conditions to be evaluated.

Model Construction

 The connecting rod created in designing software CATIA V5 
through reverse engineering technique has been exported 
to multibody dynamics simulation software named ADAMS/
VIEW environment to perform the kinematic as well as 
dynamic analysis to determine the displacements, velocities, 
accelerations and forces acting on each of the part of a 
Connecting Rod. Dynamic simulations were carried out in 
ADAMS at varying speeds and applied loads to determine 
the above mentioned effects. The FE model created was 
subjected to static structural analysis after assigning 
suitable material properties and boundary conditions.

Importing Connecting Rod model to ANSYS.

Firstly, simplifying the model of the connecting rod in the 
stress analysis it is necessary to use the computer resources. 
The designing model was generated by CATIA V5 software. 
Few small design features that had hardly affect for the 

simulation outcomes, like rounding chamfering and filleting 
features, were abridged in the model. Then the model was 
imported to ANSYS software for final dynamics simulation.

Testing Process of Connecting Rod Model to ANSYS.

Units.

Model (A4): Geometrical Aspect.

Table 2. Model (A4) > Geometry

Table 3. Geometry and Properties of Connecting Rod
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continued..

Virtual Topology.

Coordinate System.

Mesh.

Static Structural.
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TABLE 9

Total Deformation Analysis.
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Strain Analysis.

Table 13. Model (A4) > Static Structural (A5) > Solution 
(A6) > Equivalent Elastic Strain

Time 
[s]

Minimum [mm/
mm]

Maximum [mm/
mm]

1. 1.5947e-008 7.3014e-006

Stress Analysis.

Table 14. Stress Data for Stress Analysis

Time [s] Minimum [MPa] Maximum [MPa]

1. 6.1465e-004 0.78179

Material Data (Gray Cast Iron) & (Magnesium Alloy).

Table 15. Gray Cast Iron > Constants < Magnesium Alloy

Density 7.2e-006 kg mm^-
3

1.8e-006 kg mm^-3

Coefficient 
of Thermal 
Expansion

1.1e-005 C^-1 2.6e-005 C^-1

Specific Heat 4.47e+005 mJ kg^-
1 C^-1

1.024e+006 mJ 
kg^-1 C^-1

Thermal 
Conductivity

5.2e-002 W mm^-1 
C^-1

0.156 W mm^-1 
C^-1

Resistivity 9.6e-005 ohm mm 7.7e-004 ohm mm

Table 16. Color

Material Red Green Blue

Gray cast Iron 161 161 161

Magnesium Alloy 235 234 183

Table 17. Compressive Ultimate Strength

Material Compressive Ultimate Strength 
MPa

Gray Cast Iron 820

Magnesium Alloy 0

Table 18. Compressive Yield Strength

Material Compressive Yield Strength MPa

Gray Cast Iron 0

Magnesium Alloy 193

Table 19. Tensile Yield Strength

Material Compressive Tensile Yield 
Strength MPa

Gray Cast Iron 0

Magnesium Alloy 193

Table 20. Tensile Ultimate Strength

Material Tensile Ultimate Strength MPa

Gray Cast Iron 240

Magnesium Alloy 255

Table 21. Isotropic Secant Coefficient of Thermal Expansion

Material Zero- Thermal-Strain Reference 
Temperature °C

Gray Cast Iron 22

Magnesium Alloy 22

Table 22. Isotropic Elasticity

Material Young’s 
Modulus

MPa

Poisson’s 
Ratio

Bulk 
Modulus

MPa

Shear 
Modulus

MPa

Gray Cast 
Iron

1.1e+005 0.28 83333 42969

Mag-
nesium 
Alloy

45000 0.35 50000 16667

Table 23. Isotropic Relative Permeability

Material Relative Permeability

Gray Cast Iron 10000

Magnesium Alloy 10000

Conclusion

In this research paper, we have performed the stress, strain 
and deformation analysis of a Connecting Rod of an I.C. 
Engine of a Vehicle. We have considered the Connecting Rod 
because it is one of the most important parts of an IC Engine 
and whose deformation may cause malfunctioning of an I.C. 
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Engine.

In this research paper we have also compared the 
manufacturing materials like Grey Cast Iron and Magnesium 
Alloy of a Connecting Rod for a better decision on selection 
of a production material of a Connecting Rod.

After research and comparative analysis, we can conclude 
the main result of this research paper on behalf of below 
mentioned points:

1) As per the comparative study on behalf of Factory of Safety 
of a Material, we have first concluded that the production 
material named Grey Cast Iron plays an important role in 
comparison of Magnesium Alloy during manufacturing 
process of a Connecting Rod.

2) Finally we concluded that the Grey Cast Iron has better 
property and performance than Magnesium Alloy on the 
aspects of various mechanical properties like stress, strain 
and deformation, which will always play a major role of 
safety of production material during manufacturing of a 
Connecting Rod and also after manufacturing regarding life 
safety during its utilization by a human life.
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