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ABSTRACT: The connecting rod is a major link inside of combustion engine. It connects the piston to the crankshaft
and is responsible for transferring power from the piston to the crankshaft. It has to work on high r.p.m. because of
which it has to bear severe stresses which make its design vital for internal combustion engine. 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.
Lighter connecting rods help to decrease lead caused by forces of inertia in engine as it does not require big balancing
weight on crankshaft. The four materials are selected for the study after thorough literature study. The four materials
are AISI 1040, AISI 4140, Al 6061 and composite material Silicon carbide reinforced zirconium diboride (SiC ZrB2).
The mechanical properties tensile strength, % elongation and the micro hardness are experimentally evaluated. The
experimental results of tensile testing are validated using software package of ANSYS.

KEYWORDS: Connecting Rod, IC engine, Tensile strength
I. INTRODUCTION

The automobile engine connecting rod is a high-volume production critical component. It connects reciprocating piston
to rotating crankshaft, transmitting the thrust of piston to the crankshaft. A combination of axial and bending stresses
acts on the rod in operation. The axial stresses are produced due to cylinder gas pressure (compressive only) and the
inertia force arising in account of reciprocating action (both tensile as well as compressive), whereas bending stresses
are caused due to the centrifugal effects. To provide maximum rigidity with minimum weight the main cross section of
the connecting rod is made an I-section is made to blend smoothly into two rod ends called the small end (piston end)
and big end (crank end).

The aim of this paper is to analyse Mechanical properties of four suggested materials for connecting rod as per
literature review. The structural analysis like Total deformation, Equivalent elastic strain and Equivalent Von mises
stresses are evaluated using ANSYS package and analysed for suitable material of connecting rod.

Table 1: Mechanical properties of materials

Silicon Carbide
AISI AISI Al reinforced Zirconium
Sr.no | Properties 1040 4140 6061 diboride (SicZrB2) Units
1 Density 7800 7800 2700 2060 Kg/m3
2 Tensile strength 620 655 290 1070 Mpa
3 Yield strength 415 415 276 930 Mpa
4 Youngs modulus 210 210 68.9 486 Gpa
5 % Elongation 25 27 17 20
6 Hardness 93 153 58 90 HRC
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II. EXPERIMENTAL PROCEDURE

150 CC four stroke air cooled IC engine considered for study. I section is considered as cross section of connecting

rod.

Engine type air cooled 4-stroke
Bore x Stroke (mm) = 57%x58.6

Displacement =

Maximum Power = 13.8bhp at 8500rpm Maximum

149.5CC

Torque = 13.4Nm at 6000rpm
Compression Ratio = 9.35/1
From gas equation, P ~ 16 MPA.
The corresponding I section dimensions are calculated by referring standard reference book. 3D Model of connecting

¢ Density of petrol at 288.855 K - 737.22*10" kg/mm

9 3

® Molecular weight M - 114.228 g/mole
o Ideal gas constant R — 8.3143 J/mol.k

rod was drawn in Autodesk fusion 360 software.

Fig. 2.1 3D Model of Connecting rod in Autodesk fusion 360

II1. RESULTS

3.1 Structural Analysis of the Connecting Rod:
Structural analysis is the most important application of the finite element method as it provides valuable
mechanical properties for design and analyze purpose. The structural analysis process for the connecting rod has been
carried out for the push and pulling action named as the tension and compression process. The considered four
materials are evaluated in Ansys and total deformation, equivalent strain and equivalent stress has been are analyzed.

Table 2: Ansys analysis of four materials

Discretize Model
to Form
Finite Element Mesh

Supply Model Parameters
- material properties
- loads
- constraints
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' |
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Fig. 2.2 Overall steps in FEA Solution
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Table 3: Comparative table of four materials

Max. :
Deformation rincipal Misses
Sr. No Material Mass (Kg) B p Stress
(mm) Strain
(N/mm?2
(N/mm?2
1 AISI 1040 0.132 0.053475 1.42E-03 286.92
2 AISI 4140 0.131 0.053811 1.43E-03 288.72
3 Al Alloy (6061 T6) 0.0453 0.15651 4.10E-03 282.21
Composite (Sic
4 ; 0.034546 0.005009 5.78E-04 280.79
Reinforced ZrB2)

IV. CONCLUSION

e In this study, we have calculated pressure value for a connecting rod used in a 150cc bike. We have modelled the
connecting rod by using 3D parametric software Autodesk fusion 360.

e We have done analysis on four different most considered materials AISI 1040, AISI 4140, Al 6061 and
composite material Silicon carbide reinforced zirconium diboride (SiC ZrB2). To validate the UTM results, we
have evaluated structural analysis on the connecting rod

e By analysing the results getting by the ANSYS software, the SiC reinforced ZrB2 has the minimum deformation,
von mises stress and equivalent elastic strain. So the SiCreinforced ZrB2 is better than other three materials.
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