
IJSRD - International Journal for Scientific Research & Development| Vol. 6, Issue 02, 2018 | ISSN (online): 2321-0613 

 

All rights reserved by www.ijsrd.com 1426 

Design and Analysis of Connecting Rod using FEA Software 

Katrodiya Dhaval1 Kathrodiya Chirag2 Changela Bhautik3 Lunagariya Keyur4 

Patel Happy5 

1,2,3,4Student 5Assistant Professor 
1,2,3,4,5Department of Automobile Engineering 

1,2,3,4,5MSCET College, Surat, India

Abstract— The connecting rod is major link of combustion 

engine. It connects the piston to the crankshaft for 

transferring power therefore the connecting rod is highly 

stressed part of a combustion engine. In this work we will 

make a 3D-model of a connecting rod using design software 

and analytical design is also done for same. Then after the 

FEA analysis for different cross-section and different 

material for connecting rod using FEA software and the 

result are compared with the existing connecting rod for 

reducing the stress and increasing the strength and stability 

of the connecting rod. 
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I. INTRODUCTION 

A connecting rod is the contact between the reciprocating 

piston and rotating crank shaft. There are two types of Ends. 

The small end of the connecting rod is connected to the 

piston and The Big end of the connecting rod are connected 

to the crankshaft. The basic function of connecting rod is 

transmit the push and pull forces from the piston pin to the 

crank pin. The function of connecting rod is convert the 

reciprocating motion of the piston into rotary motion of the 

crank shaft. The connecting rod of I.C. Engine is made by 

the drop forging process and outer surfaces are unfinished. 

Most internal combustion engines have a conventional two-

piece connecting rod. The whole rod is forged in one-piece; 

the bearing cap is cut off, faced and bolted in place for final 

machining of the big end. The small end of the rod is 

generally made as a solid eye and then machined. The 

connecting rod is subjected to the force of gas pressure and 

the inertia force of the reciprocating part. It is one of the 

most heavily stressed parts of the IC engine. The material is 

used for the connecting rod are either medium carbon steels 

or alloy steels. The medium carbon steel contains 0.35 to 

0.45 percent carbon. The alloy steel includes nickel 

chromium or chromium molybdenum steels. Medium 

carbon steel is used for the connecting rods of industrial 

engines, Alloys steels are used for connecting rods of 

automobile and aero engine. There are two methods of 

lubrication of bearings at the two ends – splash lubrication 

and pressure feed lubrication. In splash lubrication, a spout 

is attached to the big end of the connecting rod and set at an 

angle to the axis of the connecting rod. The spout dips into 

the sump of the lubricating oil during the downward motion 

of connecting rod and splashes the oil as the connecting rod 

moves up. The splashed-up oil finds its way into the small 

end bearing, In the pressure feed system, oil is fed under 

pressure to the crank pin bearing through the holes drilled in 

the crankshaft. From the crank pin bearing, the oil is fed to 

the small end bearing through the hole drilled in the shaft of 

the connecting rod. The length of connecting rod is an 

important consideration. When the connecting rod is short as 

compared to the crank radius, it has greater angular swing, 

resulting in greater side thrust on the piston. In high speed 

engine, the ratio of the length of the connecting rod to the 

crank radius (L/r) is generally 4 or less. In low speed 

engines, the (L/r) ratio varies from 4 to 5. Most of the 

connecting rods in high speed engines have an I-section, it 

reduces the weight and inertia forces. It is also easy for 

forging; most rods have a rifle drilled hole throughout the 

length from the small end to the big end to carry the 

lubricating oil to the piston pin bearing. In low speed 

engines, circulation cross section is used. 

II. PROBLEM IDENTIFICATION 

Connecting rod is specially made to withstand against force 

and temp. For connecting rod to bend or break either the 

engine must hydro locking or connecting rod bearing must 

fail. HYDROLOCK (a shorthand notation for hydrostatic 

lock) is an abnormal condition of any device which is 

designed to compress a gas by mechanically restraining it; 

most commonly the reciprocating internal combustion 

engine, the case this article refers to unless otherwise noted. 

Hydro lock occurs when a volume of liquid greater than the 

volume of the cylinder at its minimum (end of the piston's 

stroke) enters the cylinder. Since liquids are nearly 

incompressible the piston cannot complete its travel; either 

the engine must stop rotating or a mechanical failure must 

occur. 

Buckling is also one problem of connecting rod. 

 
Fig. 1: Buckling of connecting rod 

III. WORKING METHODOLOGY 

First of all we make 2D design on paper with all 

specification and then use inventor software we make 3D 

model. In 3D model we applied the different load analysis 

use by inventor software. We applied all different load as 

per application on connecting rod 3D model in inventor 

software. For the stress analysis we know stress and force 
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are applied on small area so we applied mesh on connecting 

rod in inventor software then doing structural optimization 

and then inventor software doing the analysis for different 

load, different material. If the design is safe which may 

require so the design is validate & Implement of model & 

also no. of trial on it. If the design is not safe which may not 

require so the once again we change the parameters by 

feedback loop again start.  

 
Fig. 2: Flow work 

IV. MODELLING 

Connecting rod of Atul Shakti(Tempo) market available is 

selected for the present investigation. The dimensions of the 

selected connecting rod are found using Vernier caliper, 

screw gauge, & tabulated and presented in table 1. 

According to the developed using inventor. The modeled 

connecting rod shown in figure 1. In the inventor analysis 4 

material are use. 

A. Materials name:- 

 Cast iron A48 Grade 50 

 Alloy Steel AISI 4140 

 Carbon Steel AISI 1095 

 
Fig. 3: Model of connecting rod 

Sr. No. Parameters Value 

1 Length of connecting rod 116 mm 

2 Outer diameter of Big end 49mm 

3 Inner diameter of Big end 43.5 mm 

4 Outer diameter of Small end 33.5mm 

5 Inner diameter of Small end 24 mm 

Table 1: Dimension of connecting rod 

Properties of material list  

The properties of cast iron as shown in table 2. 

Material selected Cast iron A48 Grade50 

Mass Density 7.3953 g/cm^3 

Yield Strength 293.026 MPa 

Ultimate Tensile Strength 392.999 MPa 

Young's Modulus 123.967 GPa 

Poisson's Ratio 0.265 ul 

Shear Modulus 48.9988 GPa 

Table 2: properties of cast iron 

The properties of steel alloy as shown in table 3. 

Material selected Alloy Steel AISI 4140 

Mass Density 7.85g/cm^3 

Yield Strength 415 MPa 

Ultimate Tensile Strength 655 MPa 

Young's Modulus 190 GPa 

Poisson's Ratio 0.27 ul 

Shear Modulus 78.8031 GPa 

Table 3: properties of Alloy Steel AISI 4140 

The properties of steel alloy as shown in table 4. 

Material selected Carbon Steel AISI 1095 

Mass Density 7.8g/cm^3 

Yield Strength 525MPa 

Ultimate Tensile Strength 685MPa 

Young's Modulus 190 GPa 

Poisson's Ratio 0.27ul 

Shear Modulus 78.8031 GPa 

Table 4: properties of Carbon Steel AISI 1095 

V. MESHING 

The next stage of the modeling is to create meshing of the 

created model. The mesh model of connecting rod is as 

shown in fig 4. 

Numbers of Nodes = 7457 

Numbers of Element = 4260 

 
Fig. 4: mesh model of connecting rod 

VI. SIMULATION OF MATERIALS 

In the simulation, we applied the different load like  

2KN,3KN,5KN and calculate the stresses. Normally we 

showing results of 5 KNload. 
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A. Simulation 1(Cast iron A48 Grade50): 

 
Fig. 5: von-misses stress of connecting rod 

B. Simulation 2 (Steel alloy 4140): 

 
Fig. 6: von-misses stress of connecting rod 

C. Simulation 3 (Carbon Steel AISI 1095): 

 
Fig. 7: Von-misses stress of connecting rod 

VII. COMPARISON TABLE 

MATERIAL 

 
Cast iron 

Grade 50 

Steel alloy 

4140 

Carbon Steel 

AISI 1095 

Von-mises 

stress 
75.4827MPa 80.245 MPa 80.245MPa 

Principal 

stress 
42.185 MPa 42.787MPa 42.787 MPa 

Principal 0.000334 ul 0.0002093ul 0.0002093ul 

strain 

Displacement 0.05832 mm 0.01873mm 0.018mm 

Factor of 

Safety 
4.5 5.17 6.54 

Table 5: Result Table 

From the result table, we conclude that According 

to von-misses stress, Displacement, Factor of safety, the 

Carbon Steel AISI 1095 is best material for our project.  

VIII. MODIFICATION 

We doing 3 types of modification in connecting rod. 

A. For the Circle design: 

We make three circles at same distance in ascending order 

of radius as 6mm, 8mm,10mm from small end.  

 
Fig. 8: Circle in connecting rod 

B. For the Slot design; 

For First Slot:- 

          Length = 12mm 

          Radius = 3 mm 

For Second Slot:- 

         Length = 10mm 

         Radius = 5mm 

 
Fig. 9: Slot design of connecting rod 

C. For the Ellipse Design; 

1) Double Hole 

For first Ellipse:- 

mhtml:file://D:/First/New folder/circle/spring steel circle comp 5000 .mht!Images/Content/0/Result_0_1.png
mhtml:file://D:/First/New folder/slot/spring steel slot comp 5000.mht!Images/Content/0/Result_0_1.png
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Major axis = 10mm 

Minor axis = 5mm 

For Second Ellipse:- 

Major axis = 8mm 

Minor axis = 4mm 

 
Fig. 10: Ellipse Design of connecting rod 

IX. COMPARISION TABLE 

Modified Designs 

 Circle Slot Ellipse 

Von-mises 

stress 

86.0437 

MPa 

89.1229 

MPa 

80.8832 

MPa 

Principal 

stress 

45.8742 

MPa 

45.0697 

MPa 

44.1104 

MPa 

Principal 

strain 

0.00022362

5 ul 

0.00021963

2 ul 

0.00021481

2 ul 

Displacement 
0.0200281 

mm 

0.019667 

mm 

0.0197828 

mm 

Factor of 

Safety 
6.10155 ul 5.89074 ul 6.49084 ul 

Table 6: Result table 

From above result table, we conclude that the 

ellipse is best for our project according to stress, Safety 

factor, Displacement and also weight of connecting rod. 

X. CONCLUSION 

In the solid modelling of connecting rod were made 

according to specification and analysis under the effect of 

tensile and compressive loads in terms of force is done in 

inventor. In the current design and analysis of connecting 

rod using Steel Alloy AISI 4140 & Carbon Steel AISI 1095 

have been done with the help of inventor. From above result 

table Carbon   steel AISI 1095 is best material among all the 

above material. Here we can find minimum stress among all 

loading condition & modification with different changes like 

Circle, Slot, Ellipse.  

From the above modification ellipse gives the best 

result among all the modification. So, the material can be 

reduced from those portion, thereby reducing stress, weight, 

displacement and the material cost. 
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