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Abstract— A typical vehicle motor is a gadget in which 

responding movement is changed over into turning 

movement. In motor; cylinder, associating pole and wrench 

are kinematic joins which shape a slider wrench component 

in necessary way. Interfacing bar frames connect between the 

responding cylinder and turning wrench. Interfacing bar is 

inflexible and it transmits the push or pulls of cylinder and 

pivots the wrench through the two parts of transformation. In 

our present work, we shall perform the static structure 

analysis along with thermal analysis of a referred connecting 

rod model to evaluate the stress and other parameters under 

the given boundary load conditions. First, we shall prepare a 

connecting rod model of existing geometry in CAD software 

SOLIDWORKS and perform the analysis in FEM software 

ANSYS assigning the predetermined material. After 

analyzing the results, we shall run the optimization process in 

order to reduce the mass of the connecting rod by 

optimization in design. We shall then run the comparative 

study of better results and finalize the appropriate design. 
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I. INTRODUCTION 

A common automobile engine is a device in which 

reciprocating motion is converted into rotating motion. In 

engine; piston, connecting rod and crank are kinematic links 

which form a slider crank mechanism in integral way. 

Connecting rod forms link between the reciprocating piston 

and rotating crank. In other words; connecting rod converts 

reciprocating motion of piston into rotational motion of crank 

and vice versa. Connecting rod is rigid and it transmits the 

push or pulls of piston and rotates the crank through both 

halves of revolution. Connecting rod consists of small end, a 

Centre shank and big end. Small end of connecting rod has a 

hole throughout which is provided with a bush and is 

connected to the piston with the help of gudgeon pin. Big end 

is usually made into two halves so that it can be mounted over 

the crank –pin bearing shells easily. The split of big end is 

fastened to it with the help of two bolts and bearing is allowed 

by inserting thin Connecting rod, automotive should be 

lighter and lighter, should consume less fuel and at the same 

time they should provide comfort and safety to passengers, 

that unfortunately leads to increase in weight of the vehicle. 

This tendency in vehicle construction led the invention and 

implementation of quite new materials which are light and 

meet design requirements. The piston end bearing is pressure 

lubricated and crank end bearing is splash lubricated. Lighter 

connecting rods help to decrease lead caused by forces of 

inertia in engine as it does not require big balancing weight 

on connecting rod. So a connecting rod should be designed in 

such a way that it can withstand high stresses that are imposed 

on it. So its analysis is necessary. It has mainly three parts 

namely- a pin end, a shank region and a crank end. Pin end is 

connected to the piston assembly and crank end is connected 

to connecting rod. However the stress analysis can be 

performed easily by modeling it in any CAD software and 

analyzing it by using FEA. 

 
Fig. 1: Connecting Rod 

II. LITERATURE REVIEW 

Pranav G Charkha et al. [2017] Presented that the 

Optimization carried out in analysis gives deep insight by 

considering optimum parameter for suggestion of 

modification in the existing connecting rod. Optimization 

was performed to reduce weight. Weight can be further more 

reduced by changing the material of the current forged steel 

connecting rod to crack able forged steel (C-70). H beam 

connecting rods are a little bit stiffer and rigid, that makes 

them ideal for higher horsepower and higher torque 

applications but have more weight for the same power 

developed compare to I beam connecting rod. Here to reduce 

the weight we are change the standard material of connecting 

rod to the composite material and optimizing with static 

analysis in ANSYS. 

 Raviraj Yashwant Taware et al. [2016] Presented 

that the results of three different materials used for connecting 

rod analysis it is found that equivalent von misses stress for 

all the materials is approximately same. From the static 

analysis the stress is found maximum at the small end of the 

connecting rod. Comparing the different results obtained 

from the analysis of connecting rod it is concluded that the 

deformation of ASTM A216 GR WCB is less than the Al 360. 

So ASTM A216 GR WCB can be used for production of 

connecting rod for long durability. When compared with cast 

iron and Al 360, ASTM A216 GR WCB is cheaper than the 

existing connecting rod material. 

 Akbar H Khan et al. [2015] presented that Objective 

of the research is successfully achieved in this theoretical and 

static structural analysis of two wheeler connecting rod. By 

comparing the stresses on the connecting rod ends it can be 

conclude the mare stresses occurs on the small end of the 

connecting rod as compared to the big end. As the density of 

aluminium alloy is less than the steel and its alloy the weight 
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of the connecting rod is less than the connecting rod of steel 

and its alloy and Instead of using the material Steel 16mnCr5 

we can use the either aluminium alloy 360 or steel alloy SAE 

8620 to reduce the weight and cost of the material and for 

better stiffness. As the density of aluminium alloy is less than 

the steel and its alloy the weight of the connecting rod is less 

than the connecting rod of steel and its alloy. Instead of using 

the material Steel 16mnCr5 we can use the either aluminium 

alloy 360 or steel alloy SAE 8620 to reduce the weight and 

cost of the material and for better stiffness. 

 Puneet Agarwal et al. [2015] Presented that A 

Carbon steel as a connecting rod material is less stiff and 

having more weight than forged steel and Forged steel 

connecting rod is having more weight than Aluminum, 

magnesium and beryllium alloys connecting rod and 

Aluminum alloy connecting rod is having more weight and 

displacement than magnesium and beryllium alloys. So, 

aluminum connecting rod shows more shaky behavior. The 

outcome demonstrates contact weight advancement at the 

interface and higher compressive worry in the shrub and 

elastic pressure improvement in the little end. The outcomes 

are plotted for spiral, loop and von-misses stresses. 

Additionally a three dimensional perspectives are acquired 

through ANSYS axisymmetric choices. 

III. OBJECTIVE OF THE STUDY 

The main objectives of our study are: 

1) To study the effect of loads acting on the connecting rod 

under referred boundary conditions. 

2) To perform Statics Structure analysis of connecting rod 

in FEM tool ANSYS assigning the given materials. 

3) To identify the set of dimensional parameters with 

minimum mass that results in minimum stress and strain. 

IV. METHODOLOGY 

In our present work, we shall perform the static structure 

analysis along with thermal analysis of a referred connecting 

rod model to evaluate the stress and other parameters under 

the given boundary load conditions. First, we shall prepare a 

connecting rod model of existing geometry in CAD software 

SOLIDWORKS and perform the analysis in FEM software 

ANSYS assigning the predetermined material. After 

analyzing the results, we shall run the optimization process in 

order to reduce the mass of the connecting rod by 

optimization in design. We shall then run the comparative 

study of better results and finalize the appropriate design. 

V. GEOMETRIC MODELING & FINITE ELEMENT ANALYSIS 

A. Sketcher 

Sketcher is utilized to make two-dimensional portrayals of 

related inside the part. We can a harsh layout of bends, and 

afterward indicate conditions called imperatives to 

characterize the shapes all the more decisively and catch our 

outline part. Each bend is alluded to as a portray object. To 

make a new portray, picked begin to mechanical outline and 

sketcher at that point select the reference plane or portray 

plane in which is to be made. 

 
Fig. 2: Connecting Rod Design 

B. Modeling 

SOLIDWORKS software is used to create Connecting rod 

model. SOLIDWORKS is an interactive computer aided 

designing and manufacturing system. The cad functions 

automate the normal engineering, design and drafting 

capabilities found in today’s manufacturing companies. 

Creation of a 3-D model in SOLIDWORKS can be performed 

using three workbenches i.e.: sketcher, modeling and 

assembly. 

C. Finite Element Analysis 

The Finite Element Analysis (FEA) or Finite Element 

Method (FEM) is a numerical procedure, which could give 

close precise answers for complex field issues. 

Fundamentally this technique includes separating the 

intricate structures into known number of littler structures or 

components. This capacity of the strategy is called 

discretization or cross section, which makes the method more 

viable in breaking down sporadic molded structures in an 

assortment verity of designing issues. The conventional item 

advancement process depends on crucial building conditions 

and powerful in breaking down customary molded basic 

issues. However for complex physical issues the outline 

procedure is more reliant on broad testing, which typically 

makes the procedure costly. The cutting edge item 

advancement process with FEA innovation does not kill the 

item testing process, but rather its capacity to examine 

complex physical issue effortlessly and successfully can 

diminish the underlying model testing in the plan phases of 

the item improvement process. 

 
Fig. 3: Finite Element Analysis Procedure 
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D. Mesh Generation 

Cross section is the way toward separating the solids or 

surfaces into discrete components. It can be either done 

physically or naturally. If there should arise an occurrence of 

manual discretization, the model will be worked by 

determining the directions of every hub and interfacing the 

hubs to frame the components, which will in the end procure 

the state of the question being discredited. This procedure can 

be monotonous and arduous and may not be plausible for 

extremely complex parts. 

 
Fig. 4: Meshing Of Connecting Rod 

 
Fig. 5:  Fixed Support on Connecting Rod 

 
Fig. 6: Force Apply On Connecting Rod 

VI. RESULTS & DISCUSSIONS 

A. Existing Design Ansys 

 
Fig. 7: Maximum Stress in Connecting Rod of Existing 

Design 

1) Iteration 1 

 
Fig. 8: Maximum Stress in connecting rod 

2) Iteration 2 

 
Fig. 9: Maximum Stress in connecting rod 

3) Iteration 3 

 
Fig. 10: Maximum Stress in connecting rod 

4) Iteration 4 

 
Fig. 11: Maximum Stress in connecting rod 

5) Iteration 5 

 
Fig. 12: Maximum Stress in connecting rod 
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6) Iteration 6 

 
Figure 13: Maximum Stress in connecting rod 

7) Iteration 7 

 
Figure 14: Maximum Stress in connecting rod 

B. Graph Comparison 

 
Fig. 15: Stress Comparison 

The automobile engine connecting rod is a high volume 

production and critical component. Every vehicle that uses an 

internal combustion engine requires at least one connecting 

rod depending upon the number of cylinders in the engine. It 

connects reciprocating piston to rotating connecting rod, 

transmitting the thrust of the piston to the connecting rod. As 

the purpose of the connecting rod is to transfer the 

reciprocating motion of the piston into rotary motion of the 

connecting rod. The maximum stress produced in the old 

design of connecting rod is 1026.7and stress produced in the 

new design is 919.31 which is less as compared to the old 

design. 

VII. CONCLUSION 

It interconnects the cylinder and the wrench shaft and 

transmits the gas powers from the cylinder to the connecting 

rod. Its essential work is to transmit the push and draw from 

the cylinder stick to the wrench stick and therefore change 

over the responding movement of the cylinder into rotational 

movement of the wrench the typical type of the connecting 

rod in inward ignition motors. It comprises of a long shank a 

little end and huge end. The little end of connecting rod is 

typically made as an eye. It is associated with the cylinder by 

implies of cylinder stick. The enormous end of connecting 

rod is normally made into two parts so it can be mounted 

effortlessly on the wrench stick bearing shells. The split is 

secured to enormous end with two top jolts. Huge end bearing 

is taken into account by embedding’s thin metallic strip 

known as shims. The enormous end bearing is typically 

sprinkle greased up while the little end bearing is weight 

greased up. 

From the above results we can see that:- 

1) The strength of connecting rod after optimization in 

design is more as compared to the before optimization in 

design. 

2) The stress produced in the new design is less as 

compared to the existing design. 

A. Future Scope 

Following Recommendations are there for future scope: 

1) The whole analysis can be repeated with more materials 

used for connecting rods. 

2) The mass of connecting rod can be further reduced from 

the insensitive parameters of the connecting rod. 

3) The vibration analysis of connecting rod can be helpful 

for further study of the vibrations produced in the engine. 
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