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Abstract 

In a reciprocating engine, the connecting rod is one of the most critical components that are bear static and dynamic 

fluctuation of various loads. Every vehicle that uses an IC engine requires, at least one connecting rod depending upon the 

number of cylinders in the engine. It endures various complex loads of periodic change: power thrust from piston pin, the 

inertia force produced by swing the connecting rod and high compression load due to compression of fuel, whereas bending 

stress caused by the thrust and on the piston and by centrifugal effects. The connecting rod is generally made of forged steel 

due to its good mechanical properties like compression, tension, toughness and fatigue. The main objective of the present 

work was to improve the strength to weight ratio and its optimization by weight reduction in connecting rod and to perform 

stress analysis at varying load and stress conditions and shape optimization opportunities for the production of forged steel, 

grey cast iron, aluminum and titanium connecting rod. This has entailed performing equivalent stresses which are generated 

at the surface of the connecting rod. Firstly the two geometric models were developed using CATIA V5 for difference 

analysis. Therefore, this study has dealt with two subjects, first, gradually changing the cross sectional area of the 

connecting rod to perform stress analysis at varying load and stress conditions. Second, static load stresses analysis of the 

connecting rod for four materials. In the present work, after developing the model of connecting rod then it was analyzed 

in ANSYS 12 workbench that provides a highly interactive and visual environment to analyze product design performance 

and a finite model was developed. For the first analysis, drawing the conclusion that the stress induced at the smaller end 

of the connecting rod is greater than the larger end. Therefore, the shifting of stress from the smaller end to the middle of 

the connecting rod is achieved by gradually reducing the cross sectional area of the shank and in the second analysis, the 

stresses were found in the different existing model of connecting rod for a given loading condition using ANSYS 12 

workbench. The topology is used to achieve the objective of optimization in order to improve the shape of the connecting 

rod and comparison of strength using different materials. 

Keywords: ANSYS 12, Connecting rod, forged steel, modeling, stress analysis, weight reduction.  

 

I. Introduction 

A connecting rod is an important component of internal combustion engine. Every vehicle that uses an IC engine requires, 

at a connecting rod depending upon the number of cylinders in the engine. The working condition of the connecting rod 

mechanism becomes more complex as it endures various complex loads of periodic change: power thrust from piston pin, 

the inertia force produced by swing the connecting rod and high compression load due to compression of fuel, whereas 

bending stress caused by the thrust and on the piston and by centrifugal effects. Hence it must be adequately strong and 

rigid as well as light in weight. The basic function of connecting rod is to transfer energy from the piston to crankshaft. In 

an internal combustion engine connecting rod is a high volume production critical component and it is under tremendous 

stress from the reciprocating load represented by the piston and every rotation with stretching and relaxing occurs and load 

increases with the fast increase of the speed of the engine. The connecting rod is required to have sufficient stiffness and 

strength to endure the tension load, compression load and bending so on. In every interval of time connecting rod will 

undertake a different alternating load. If it has not strong enough to bear various types of loads then endurance failure of 

connecting rod would occur quite easily and the connecting rod fractures. Failure of connecting rod is one of the most 

common causes of catastrophic engine failure in vehicles and is commonly known as “throwing a rod”. The connecting rod 

can fail due to many reasons e.g. fatigue near a physical defect on the rod, from the failure of the rod bolts from a defect, 

improper tightening, lubrication failure in bearing due to faulty maintenance and re-use of already used bolts etc. the failure 

of the connecting rod can be also due to failure such as the overheating of the engine, fatigue near a physical defect in the 

rod, cracking and lubrication failure in a bearing etc.[1]. The optimization of connecting rod is really important for 

automotive industries. the concept of optimization can be employed for less production time, light weight, strong and less 

total production cost. The structural factors considered for weight reduction during the optimization include stress under 

loads, bending stiffness, buckling load factor and axial stiffness and the component gives efficient design, higher strength, 

and lighter in weight [2]. The connecting rod is most usually made of structural steel,  aluminium,  cast iron and titanium for 

heavy load engines, small engines, light weight vehicles and high-performance engine respectively. Since in operation 

connecting rod is subjected to dynamic inertia loads so it must be light in weight and adequately rigid as well [3]. As the 
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connecting rod is not rigidly fixed at either end, when the rod moves up and down and rotates around the crankshaft, the 

angle between the connecting rod and piston can change. The racing engine connecting rod may be called ‘billet rod’. 

Generally a connecting rod consists of a long shank having circular ends with a different diameter at both ends. The shape 

of the shank may be rectangular, circular, tabular, I-section or even H-section depending on its purpose. The main section 

of the connecting rod is made an I-section and is made to blend smoothly into two connecting rod ends called piston end 

(small end) and crank end (big end) to provide maximum rigidity with minimum weight[4]. The evaluation of maximum 

stress in different parts of connecting rod finite element analysis, three parts were being considered of the stress distributions 

which are small end, big end and rod [5]. With the rapid development of agriculture machinery or mechanization is applied 

more and more widely used single cylinder diesel engine having single connecting rod [6]. The connecting rod is the core 

component or quality and processing technology has been gaining great intention of the IC engine. In the1990s development 

of fracture splitting technology of connecting rod was an innovative processing technology and when compared with the 

traditional method, the advantage of greatly improved production efficiency, quality and significantly reduction in cost and 

energy expended [7]. 

II. Literature review 

Shinde et al. [8] did stress analysis of connecting rod using finite element analysis. In this, a connecting rod was modeled in 

Pro-E 2.0 and static analysis was done in ANSYS software. This was done to analyze the static stresses developed in 

connecting rod. Tetrahedral elements were used for meshing the connecting rod. The analysis was done with two cases. In 

first case, the load applied was tensile or compressive in nature at piston end and restrained at the crank end where as in 

second case, the load was applied at the crank end and restrained at the piston end. The analysis gave the results of minimum 

and maximum Von-Mises stress, Shear stress and Elastic strain. This method is very much time consuming to analyze the 

stresses in the connecting rod. Dongkai Jia et al. [9] worked on finite element analysis and optimization of diesel engine 

connecting rod. A design was modeled in CATIA, and then analysis was done by applying load and pressure distribution 

on the joining area of connecting rod i.e. at the piston head. The result of stress distribution values were taken as reference 

and optimization was done consequently. Finally, structural optimization of the design was done, to improve the fatigue 

strength. Wei ZhanGuo et al. [10] worked on improving sufficient fatigue strength, stiffness, static and dynamic mechanical 

properties under variety of alternating load condition. A model is designed then FEA and simulation was done. Flexible 

multi-body dynamic model was established by ADAMS. This gave the results of stress strain acting on each part of 

crankshaft and connecting rod, finding critical position, and laid the foundation for the optimal design of the mechanism. 

S. Griza et al. [11] performed tensile tests in four of the connecting rod bolts. A finite element analysis was done for the 

connection with an analytical fracture mechanics approach to evaluate the relation between tightening force and fatigue 

crack propagation in connecting rod bolts. Design improvements were performed to avoid failures. Zhi-wei Yu and Xiao-

lei Xu [12] did the two modes of fatigue failures that occurs in case of connecting rod with one occurrence of an abnormal 

load in operation and second is the presence of a thick decarburization layer on the external surface of the rod body. Deng 

Banglin et al. [13] did the fatigue and friction of big end bearing on an engine connecting rod by combining multi-body 

dynamics and hydrodynamic lubrication model. Multi-body dynamics analysis was done by finite element data recovery. 

The results of static and dynamic stress safety factor distribution of connecting rod were obtained. Zhou Qinghui et al. [14] 

performed the finite element analysis of connecting rod of diesel engine. In this, the vibration characteristic of connecting 

rod using modal analysis was investigated, by designing the connecting rod in CAD software and using hyper works and 

MSC Nastran for Finite Element Analysis. The largest Von Mises stresses were 32.88 Mpa, mean stress was 40.41 Mpa 

and the smallest stress was 6.49 Mpa. Hassan et al. [15] did 3D finite element analysis for design optimization of the 

connecting rod for maximization of reliability. A numerical shape optimization in combination with 3D FEM was used to 

optimize shape and volume of a connecting rod made up of stainless steel. The main aim of the work was to reduce 

maximum Von Mises stresses occurred in case to tensile and compressive loading conditions. Analysis was done by 

increasing outer radii of crank end pin and piston pin end and using a hollow tapered slot at the shank portion between the 

crank and piston ends. The results of optimization were compared with the conventional model. The comparison showed 

that the maximum von-mises stress was decreased by 6 % for tensile load and 45 % for compressive load. When hollow 

tapered slot was used, the volume of connecting rod was decreased by 10.5 %. Gngwani and Metkar [16] did Computer 

Aided modeling and Finite Element Analysis of Connecting Rod fouling on camshaft of DI Engine of Mahindra and 

Mahindra Tractor. In this, the solution of live problem occurred in the connecting rod of engine which was fouling with the 

camshaft during operation. The model of the connecting rod made by used PRO-E and analyzed using ANSYS. The results 

concluded that the stress obtained by numerical method is 20.07 Mpa and stress obtained by FEM 25.321 Mpa. B. Zheng 

et al. [17] did stress and fatigue of connecting rod in light vehicle engine. In this, the stress distribution and fatigue life of 

connecting rod in light vehicle engine were analyzed using Finite Element Analysis. In the connecting rod the critical 

location at the transition region between the big end and connecting shank at maximum compression condition. The result 

concluded maximum stress and deformation were 459.21 Mpa and 0.0702283 mm respectively and the factor of safety was 

increased by 59 %. Chikalthankar [18] performed FEA analysis of geometric parameters of connecting rod big end. In this, 

the effect of geometric parameters on the stiffness at the big end structure of the connecting rod was studied. The dimension 

of side flange was considered as the most influencing geometric parameter. The meshing of the part and analysis were done 

using HYPERMESH and ABAQUS. The results of FEA were compared with the experiments. The quantitative effects of 

parameters were known by studying 7 geometric parameters as control factors. They are a section of coefficient of shank, 

thickness of cap, shape of cross section of cap, use of a side flange, use of jig spot, thickness at outside of bearing housing 

and diameter of the connecting rod. After studying it was concluded that for effective performance of connecting rod, these 

geometric parameters should be controlled.The present work can be divided into two parts. In the first section optimization 
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has been carried out by altering the physical dimensions of the connecting rod where as in the second part the same exercise 

was done with a different model. As it was noted that second design yielded better results so in the concluding part material 

has been changed to achieve further betterment.  

III. First Model 

a) Materials and methods 

Structural steels, an alloy of iron, copper, etc., is widely used in manufacturing, construction and other application because 

of their high tensile, compressive strength and low cost. The methodology includes a design of connecting rod under the 

loading condition and fulfilling safety norms and also help in understanding problems arrived while maintenance. In order 

to evaluate existing design and to suggest the variation, in the present study a base connecting rod available in a Nissan Z 

24 is one of the numerous vehicles of Iron and Mega Motors reports show a high rate damaging in the connecting rod of 

this engine vehicle. For evaluating the problem, it is necessary doing a complete analysis about connecting rod because of 

high expensive repair and replacement of these parts. Mechanical properties of structural steel used in the connecting rod 

are shown in Table 1. 

Table 1: Properties of Structural Steel used in connecting rod 

b) CATIA Model  
A connecting rod is the member of IC engine which is subjected to alternating direct tensile and the compressive force 

acting in reciprocating motion of the piston and the compressive force is much higher than tensile force. The cross section 

of the connecting rod design on the basis of the strut and Rankine formula was used. The dimensions of the present 

connecting rod are tabulated in Table 2. According to this dimension, the model of connecting rod is created by using 

modeling software CATIA. The configurations of the connecting rod are mentioned in Table 2.  
Table 2: Dimensions of the connecting rod considered 

  Parameter Value 

 Thickness of Shank 10 mm 

Length of connecting rod 195 mm 

Outer diameter of Big end 60 mm 

Inner diameter of Big end 30 mm 

Outer diameter of small end 30 mm 

Inner diameter of small end 15 mm  

The model of connecting rod was created in CATIA as shown in Fig. 1. 

 

Fig. 1: Model of the connecting rod using CATIA V5 

c) Finite Element Analysis  

Fig. 2 shows the model of connecting rod has meshed in the mechanical model window of ANSYS 12. The finite element 

model of the connecting rod was meshed with tetrahedral elements. 

 

Fig. 2: Meshed model of Connecting rod 

    Material properties           Value 

 Young’s Modulus (E)           2.50e11 Pa 

    Density (ρ)                                             7850 kg/m3 

    Poisson’s ratio(µ) 

    Yield strength  

    Ultimate tensile stress 

          0.3 

          250 MPa 

410 MPa 
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Fig. 3 shows the equivalent stress or von mises stress distribution for the connecting rod. The analysis was done considering 

a tensile load applied to the small end of the meshed model keeping the bigger end of the connecting rod fixed.  The 

maximum force applied at the top dead centre of the power strokes was 100 N (tensile load). The maximum and minimum 

value of equivalent stress was observed to be 1.5124e6 Pa and 1.0012 Pa respectively.  

 
 

Fig. 3: Stress analysis of the model of connecting rod  

The geometrical and mechanical properties of the results are depicted in Table 3 

Table 3: Geometrical and Mechanical Properties obtained after applying load of 100 N at the smaller end 

S.no. Thickness of shank(t) Equivalent stress(σ) Volume(v) Mass(m) Density(ρ) 

1. 10 mm 1.5124e6 N/m2 5.099e-5 m 3 0.40029 kg 7850 kgm-3 

The static analysis of connecting rod was conducted (Fig. 4) in order to understand the fatigue location for the same model. 

In order to shift the stress concentration point and also to reduce the weight, material has been removed from the cross-

sectional area of the shank. At the I-section area, 0.5 mm of thickness was reduced from each side, resulting in reduction 

of the total effective volume and mass reduction 1.646e-6 mm3 and 0.01292 kg respectively (Table 4). With an application 

of 100 N tensile loads, the deformations at different position were recorded. The equivalent stress value was found to vary 

from 1.3054e6 Pa (maximum) to 14257 Pa (minimum). 

 

Fig. 4: Variation of Equivalent Stress  

Table 4: Properties after removal of the area 0.5 mm each side of the shank 

S.no. Thickness of 

shank(t) 

Equivalent stress(σ) Volume(v) Mass(m) Density(ρ) 

1. 9 mm 1.3054e6 N/m2 4.934e-5 m3 0.38737 kg 7850 kgm-3 

Now the thickness of the shank was reduced by 3 mm in a step of 0.5mm and the various properties (Both Geometrical and 

mechanical) was studied and tabulated in Table 5 

Table 5: Properties after removing the area of 0.5 mm each side of the shank in six steps  

S.no. Thickness of 

shank(t) 

Equivalent stress(σ) Volume(v) Mass(m) Density(ρ) 

1. 8 mm 1.2601e6 N/m2 4.77e-05 m3 0.37444 kg 7850 kgm-3 

2. 7 mm 1.2662e6 N/m2 4.60e-05 m3 0.36152 kg 7850 kgm-3 

3. 6 mm 1.2593e6 N/m2 4.448e-5 m3 0.3485 kg 7850 kgm-3 

4. 5 mm 1.2917e6 N/m2 4.276e-5 m3 0.33568 kg 7850 kgm-3 

5. 4 mm 1.2581e6 N/m2 4.111e-5 m3 0.32275 kg 7850 kgm-3 

6. 3 mm 1.349e6 N/m2 3.946e-5 m3 0.30983 kg 7850 kgm-3 

The finite element analysis provided the stress distribution over the surface and safety factors resulting in improvement of 

the efficiency and structural optimization of the connecting rod.  



Prakash.et al / REST Journal on Emerging trends in Modelling and Manufacturing 1(2) 2015, 20–28 

 

  

Copyright@ REST Publisher, All rights reserved   24   

 
Fig. 5: Graph between the thickness of the structural steel and the obtained value of equivalent stresses 

Optimization of the design indicates that the maximum stress for any material should never exceed the yield stress of the 

material. Hence the various values of the stresses are plotted with reference to the shank thickness. The point at which the 

maximum stress equals the allowable stress should be the most critical thickness at the given load. From the graph (Figure 

5) the optimum thickness is selected. The objective of the work was to optimally minimize the weight of the connecting 

rod under the effect of equivalent stress by reducing the area of shank within the limit of allowable stress. The intersection 

point (9.38636, 1.3806e6) in Fig. 5 depicts the optimized values of equivalent stress and thickness of the connecting rod. 

This is a critical thickness below which the connecting rod would fail under the stress. The weight reduction if the 

connecting rod is 3 % of the total mass of the connecting rod. The manufacturing cost of the connecting rod is also to be 

minimized. The final materials optimization values are shown in Table 6. 

Table 6: Result and optimization 

S.no. Name Original weight Optimized weight Equivalent stress Allowable stress 

1. Connecting rod   0.4002 kg    0.39254 kg 1.2589e6 N/m2  1.38e6 N/m2 

 

IV. Second Model 

a) Materials and Methods  

The second part also proceeds in the same manner as in the first part i.e. geometric model of the connecting rod was 

generated using CATIA then the model was imported in ANSYS 12, and analyzed under the predicted service condition. 

In the present study, a base connecting rod available in a TATA Motors engine has been used. The configuration of the 

connecting rod is provided in the Table 7. 

Table 7: Dimensions of the connecting rod 

Parameter Value 

Thickness of Shank 10 mm 

Length of connecting rod 195 mm 

Outer diameter of Big end 88 mm 

Inner diameter of Big end 44 mm 

Outer diameter of small end 44 mm 

Inner diameter of small end 22 mm  

Properties of forged steel used in the connecting rod are depicted in Table 8. 

Table 8: Properties of Forged Steel (material used to make the connecting rod) 

b) Model  

The model of the connecting rod was developed using CATIA V5 (Fig. 6) and meshing and stress analysis has been 

done in ANSYS 12. The main intension of investigation was to evaluate stresses and problem affected area experienced 

    Material properties           Value 

    Young’s Modulus (E)           200 GPa 

    Density (ρ)           7850 kg/m3 

    Poisson’s ratio(µ)           0.3 
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by the connecting rod [19]. As already stated, forged steel was selected for analysis and the total effective volume and 

mass, respectively 5.717e-5 m3 and 0.44886 kg.  

c) Finite Element Analysis 

Fig. 7 shows the model with tetrahedral mesh in the mechanical model window of ANSYS 12. An interesting feature of 

ANSYS is that it can automatically find the optimum number of node and element required for analysis of the selected 

geometry [20].  

Fig. 6: Model of connecting rod                                               Fig. 7: Meshed model of Connecting rod 

As done in the previous case here 10 Pa pressure is applied to the small end of the meshed model where as the bigger end 

is kept fixed. The high interfacial stresses and pressure were generated near the junction of flange and web of the connecting 

rod [21].The tensile analysis was done and the cross-sectional diameter of shank was decreased in steps till the maximum 

stress reaches allowable tensile strength. Fig. 8 indicates the von-mises stress distribution in the forged steel connecting rod 

for the given loading conditions. The maximum value and minimum value was 39.179 Pa and 0.59017 Pa respectively.  

Fig. 8: Load application to the model of connecting rod                         Fig. 9: Stress analysis after removal of material 

In the same model, material has been removed from the cross-sectional area of the shank in order to reduce the mass of the 

rod and reduce the production cost [22]. The Fig. 9 indicates the static analysis of connecting rod was conducted in order to 

understand the fatigue location for the same model and material has been removed from the cross-sectional area of the 

shank in order to reduce the weight of the rod. At the I-section area three holes at the center of connecting rod was made 

and material was removed. The total effective volume and mass reduction is found to be respectively 5.4823e -5 m3 and 

0.43036 kg. The maximum and minimum value of equivalent stresses was 43.04 Pa and 0.63038 Pa respectively.Further 

reduction in the weight was done by introducing a pocket in the shank and Fig. 10 shows the final model of connecting rod 

after complete reduction in the above three steps.  

 

 

 

 

 

 

 

 

Fig. 10: Final model of connecting rod 

Fig. 11 shows the meshing has been done on the final model of connecting rod using ANSYS Workbench with tetrahedral 

element. Table 9 shows the geometric and mechanical properties after three steps. 

Table 9: Geometric and mechanical properties after three steps  

Model Volume Mass Max. Stress Min. Stress 

First Model 

Second Model 

Third Model 

5.717e-5 

5.482e-5 

4.9501e-5 

0.4488 

0.43036 

0.38858 

    39.179 Pa 

    43.04 Pa 

    40.325 Pa 

0.59017 

0.63038 

3.91e-10 

Now four different materials were used in order to further reduce the stress and to compare the same. The materials namely 

forged steel, grey cast iron, aluminum and titanium was taken into consideration. This was performed as some automotive 

parts manufacture have started to switch their production method from powder metrology to forged steel due to its higher 
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strength and lower manufacturing cost[23]. This has entailed performing equivalent stresses which are generated at the 

surface of the connecting rod. There are two different loading condition tensile and compressions loading for the static 

analysis. The finite element analysis is based on the loading conditions, total deformation and von-misses stress.  The model 

was meshed (Fig. 11) using a tetrahedral meshing and was subjected to the analysis using different materials 

 
Fig. 11: Meshed final model of Connecting rod 

d) Analysis with Forged Steel 

A Pressure load was applied on the model with the reduction of material from the shank area of about 0.06028 kg mass.  

The Finite Element Analysis provides the foundation for predicting product performance throughout the entire design [24]. 

 
Fig. 12: Analysis using Forged Steel 

Fig. 13 shows equivalent stresses behavior under the given loading condition with the reduction of mass of connecting rod. 

 
Fig. 13: Graph between the mass of the forged steel and the obtained value of equivalent stress 

These are the results for maximum and minimum values of the structural analysis for the given loading condition for final 

model of connecting rod made of forged steel are mentioned in the following Table 10. 

Table 10: Structural analysis result for forged steel connecting rod 

e) Analysis with Grey Cast Iron 

These are the results for maximum and minimum values of the structural analysis for the given loading condition for final 

model of connecting rod made of Grey cast Iron are mentioned in the following in Table 11. 

Table 11: Structural analysis result for Grey cast Iron connecting rod 

      Parameter            maximum                                     minimum 

    Von-Mises Stress ( Pa )           40.325                                           3.91e-10 

    Maximum Principal Stress ( Pa )           0.20893                                        -0.00070993  

    Maximum Shear Stress ( Pa )           20.905                                           2.192e-10  

      Parameter            maximum                                      minimum 

    Von-Mises Stress ( Pa )           40.363                                           4.356e-10 
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f) Analysis with Aluminum 

These are the results for maximum and minimum values of the structural analysis for the given loading condition for final 

model of connecting rod made of Aluminum are mentioned in the following in Table 12. 

  Table 12: Structural analysis result for Aluminum connecting rod 

g) Analysis with Titanium 

These are the results for maximum and minimum values of the structural analysis for the given loading condition for final 

model of connecting rod made of Titanium are mentioned in the following in Table 13. 

  Table 13: Structural analysis result for Titanium connecting rod 

h) Comparison of Different Materials 

The structural analysis results for the given loading condition to the final model of connecting rod made with different 

materials are compared and the graphical representation is depicted in Fig. 14. It was observed that the von-mises stress is 

less in titanium, Aluminum and moderate in Forged steel and high in Grey cast iron. 

 
Fig. 14: Von-mises stresses variation vs. materials 

i) Results 

The maximum principal stress was found out in finite element analysis. The mass of the initial model is 0.44886 kg and the 

material has been removed in three stages. After analyzing the three stages, the final stage 3 in Table 14 shows the best 

result of optimization. The mass of the connecting rod after optimization is 0.390508 kg. 

 Table 14: The final results and optimization of the connecting rod 

S.No.             Parameter                                 Optimization 

Stage 1. Stage 2 Stage 3. 

1 

2 

3 

  Von-Mises stress (Pa) 

        Mass (kg)  

% Weight Reduction 

39.179                             

0.44886 

        4.12 

43.04 

0.43036 

13.42 

41.5 

0.39058 

12.99 

    

V. Conclusions 

The deformation of connecting rod due to force and pressure applied after optimization is more than before the optimization 

and this value taken into consideration for design purpose. Therefore, in order to reduce the stress concentration, the 

connecting rod should have enough stiffness to reduce the deformation. The material removed to reduce the weight of 

connecting rod so as to improve the efficiency. In this thesis, the modeling of connecting rod and finite element analysis 

has been presented. There are two analyses has been done in this thesis work. Firstly, optimally minimize the weight of the 

connecting rod under the effect of equivalent stress by gradually reducing the area of shank within the limit of allowable 

stress. The optimized connecting rod is 3 % lighter than the current connecting rod for the same strength. The manufacturing 

cost of the connecting rod is also to be minimized. The result clearly indicate that the new design has more strength and 

much lighter than initial design of connecting rod. The value of equivalent stress at the middle of shank region is well below 

allowable limit of 1.2589e6 N/m2. In the second analysis, material optimization approach has been considered. From the 

    Maximum Principal Stress ( Pa )           3.8067e-10                                     -1.3074e-12  

    Maximum Shear Stress ( Pa )           20.932                                            2.4011e-10  

      Parameter            maximum                                      minimum 

    Von-Mises Stress ( Pa )           40.165                                           2.1917e-10 

    Maximum Principal Stress ( Pa )           5.8328e-10                                     -1.6207e-12  

    Maximum Shear Stress ( Pa )           20.799                                           1.2539e-10  

      Parameter            maximum                                      minimum 

    Von-Mises Stress ( Pa )           40.034                                            1.1643e-10 

    Maximum Principal Stress ( Pa )           4.2816e-10                                      -6.9378e-13  

    Maximum Shear Stress ( Pa )           20.718                                            6.6946e-11  



Prakash.et al / REST Journal on Emerging trends in Modelling and Manufacturing 1(2) 2015, 20–28 

 

  

Copyright@ REST Publisher, All rights reserved   28   

static structural analysis it is observed that the Von-mises stresses, maximum shear stresses, maximum principal stresses 

for titanium, aluminum, forged steel and grey cast iron was compared and its observed that the stresses are less in titanium, 

Aluminum and moderate in Forged steel and high in Grey cast iron. The weight reduction if the connecting rod is 13 % of 

total mass of the connecting rod.  
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