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Abstract:

Connecting Rods are for all intents and purposes
by and large utilized as a part of all assortments
of automobile engines, going about as a
transitional connection between the cylinder and
the crankshaft of a engine. It is in charge of
transmission of the all over movement of the
cylinder to the crankshaft of the motor, by
changing over the responding movement of the
cylinder to the turning movement of crankshaft.
Hence, this investigation plans to do for the
heap, strain and stress examination of the
wrench end of the connecting rod. Based on
which the Aluminum Alloy 7068 connecting rod
will be compared with connecting rod made up
of forged Steel. The results can be utilized for
streamlining for weight lessening and for design
change of the associating pole. CATIA
programming is utilized for demonstrating and
examinations are completed in  ANSYS
programming. The results documented can
likewise enable us to distinguish the spot or
segment where odds of disappointment are high
because of stress prompted. Likewise the
outcomes got can be utilized to alter the current
outlines with the goal that better execution and
longer life cycle can be chronicled. This venture
concentrated on the quality changes of cutting
liquid and the standard practices of use amid the
machining operation principally ascribed on
lessening in cutting zone temperature and limit

its antagonistic impacts on human wellbeing and
environment.

INTRODUCTION:

Connecting rod is a component of internal
combustion engine and it is ordered under
capacity of machine. It is utilized to in the
middle of cylinder and crank shaft. The
fundamental capacity of interfacing pole is to
transmit the responding movement of cylinder to
rotational movement of crank shaft. The
elements of the associating bar additionally
transmit the push of the cylinder to the
crankshaft. the connecting rod has three primary
zones. The cylinder stick end, the inside shank
and the enormous end The cylinder stick end is
known as the little end, the crank end is the huge
end and the middle shank is of I-cross
section/Rectangular section. Connecting rod is a
pin jointed in which more weight is concentrated
towards the enormous end. Inward Combustion
engine has many parts like barrel, cylinder,
interfacing bar, wrench and wrench shaft. The
associating pole is critical piece of a motor.
Working of the associating bar is to transmit
energy of cylinder to crank shaft. Associating
pole has two closures one is stick end and other
is wrench end. Stick end is appended with
cylinder. The enormous end (wrench end) is
appended to the wrench stick by a wrench shaft.
The capacity of wrench shaft is to transmit the
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responding movement of cylinder into rotational
movement. The associating pole ought to be to
such an extent that it can support the most
extreme load with no disappointment amid high
cycle weakness. The associating bar has by and
large three sections stick end, wrench end, and
long shank. Design of shank can be assorted sort
like rectangular, tubular, round, I-area and H
segment. Round segment is by and large utilized
for low speed motors. I-area is utilized for speed
engines.
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Figure Schematic diagram of connecting rod.

The automobile engine connecting rod is a high
volume creation, basic part. It associates
responding cylinder to pivoting crankshaft,
transmitting the push of the cylinder to the
crankshaft. Each vehicle that uses an inside
ignition motor requires no less than one
associating pole contingent on the quantity of
barrels in the motor. The interfacing pole is
subjected to an unpredictable condition of
stacking. It experiences high cyclic heaps of the
request of 10"8 to 1079 cycles, which extend
from high compressible loads because of
ignition, to high tractable loads because of

inactivity. Subsequently, strength of this segment
is of basic significance. Because of these
elements, the associating pole has been the theme
of our venture for various perspectives, for
example, life cycle, materials cost, exhaustion,
fatigue, etc..For the present manufacturing
condition, it was important to examine
manufacturing condition component
demonstrating strategies, advancement
procedures, and improvements in new materials,
weakness  displaying, and material  cost
investigation for various mechanical parts, for
example, vehicle, plastic, home apparatuses and
so forth... , The ignition happens against the best
surface of the cylinder and pushes the associating
bar descending, making the pole move in a
roundabout movement. Thus, it is anything but
difficult to see that the interfacing pole tackles
the greater part of the power created in burning
and changes over it into something helpful, in
this case a spinning shaft.

OBJECTIVES:
1. Design of connecting rod.

2. Study of different materials used for
connecting rod.

3. Comparative analysis study for different
materials of connecting rod using ANSYS.

4. Optimization of connecting rod using Fillet
radius

1.0 LITERATURE REVIEW:

[1] Vikas Singh , Sumit Kr. Verma , Harish
Chandra Ray(2017) connecting rods are for all
intents and purposes for the most part utilized as
a part of all assortments of car motors.
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Associating bar going about as a changing over
middle of the road interface between the cylinder
and the crankshaft of the motor , by the
responding movement of the cylinder to the
turning movement of crankshaft. Accordingly,
this investigation intends to do for the heap
strain, push, add up to distortion and examination
of factor of security of stick end of the
interfacing pole of various materials. So the
material can be lessened from those segments,
along these lines diminishing material cost. For
facilitate advancement of material dynamic
investigation of associating pole is required.
Subsequent to considering dynamic load
conditions by and by limited component
examination should be performed. It will give
more exact outcomes than existing. It is the
finish of this investigation that the associating
bar can be outlined and upgraded under a heap
extend containing compressible load as one
extraordinary load and tensile load.

SavitaS.Shinde , Prof. Hredeya Mishra(2016)
The automobile engine connecting rod is
exceedingly volume creation and basic segment.
It associates with turning crankshaft to
responding cylinder. It transmits the push of the
cylinder to the crankshaft each wvehicle that
utilization interior burning motor which requires
one interfacing pole contingent on the quantity of
chambers in the motor. Venture is with respect to
the weight and cost decrease openings that
fashioned steel associating pole offer. In this
venture stack examination is performed on the
model made in ANSYS outline modeler. In this
Von-misses Stress, Total twisting are measured.

Franklinemmanuel. TR.Natarajan(2015) This
cleared route for the introduction of the few

methodologies for chance appraisal and control
of word related risks. In the metal working
industry, a standout amongst the most essential
issues is the warmth created in cutting procedure.
High temperature in metal cutting corrupts the
instrument life, surface uprightness, estimate
precision and machining effectiveness. Primary
goal can be accomplished by keeping up the
critical cutting liquid parameters and working
systems amid the machining procedure. the
Connecting bar are comprised of aluminum
silicon combination, C-70 steel, Carbon epoxy
Material which extends colossally because of age
of warmth in the cylinder. This will influence
leeway volume and deficient freedom can cause
the cylinder measure in the chamber.

3.0 Methodology:

o Design of connecting rod for both
| and Rectangular Section.

o 3D model of both sections based
on design.

o Analysis of both Con rod and
selecting the best from two options.

o Study of different materials used
for connecting rod.
o Analysis of connecting rod for

different materials of connecting rod and
suggesting the  best for  further
implementation.

o Fillet radius optimization between
beam section and small and big end of
rod.

° Validation of the results and
conclusion.

DESIGN OF CONNECTING ROD:
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A connecting rod is a machine part which is
subjected to substituting direct compression and
malleable powers. Since the compressible
powers are substantially higher than the
malleable power, along these lines the cross
segment of the interfacing bar is composed as a
strut and the Rankin recipe is utilized. An
associating bar subjected to a pivotal load W
may clasp with x-axis as impartial hub in the
plane of movement of the interfacing bar, y-hub
IS a nonpartisan axis . The associating pole is
viewed as like the two finishes pivoted for
clasping about x-axis and the two closures
settled for clasping about y-axis . An A
connecting rod ought to be similarly solid in
clasping about either pivot.

o— 50

Fig : 2D Drawing for Connecting Rod..

Table .Design of connecting rod parameters

end

7 Outer diameter of the small 31.94
end

8 Inner diameter of the big end 23.88

9 QOuter diameter of the bigend | 47.72

S.no Parameters (mm)
Thickness of the connectingrod | 3.2
Width of the area (B = 4t) 12.8

3 Height of the section(H = 5t) 16

4 Height at the bigend = (1.1to | 17.6

1.125)
5 Height at the small end 14.4
6 Inner diameter of the small 17.94

Meshing model of connecting rod

Point areas for lattice FEA display. Keep in
mind, you require hubs and components for the
limited component arrangement, not only the
solid model. The strong model does not take an
interest in the limited component arrangement. In
this interfacing pole, before conclusion of
component estimate for cross section, a lattice
joining is performed by tetrahedral component
with different component lengths.

* 2.5 mm (17773 elements)
* 2 mm (24699 elements)
* 1.5 mm (42177 elements)
* 1 mm (95989 elements

ten focuses are situated at connecting rod for
checking Von Misses stresses  for union.
According to the above clarification, all
aftereffects of these component lengths are
consolidated to plot a chart. In the wake of
concentrate this diagram we come to realize that,
1mm component length is most appropriate for
cross section, as it accomplishes interfacing bar
merging with uniform component length. This
brought about a mesh with 95989 components.
It can be seen that union has been accomplished
with 1 mm worldwide work estimate. Presently
looking at two models, it is watched that, rate
contrast is just 2.5% between stretch esteems.
Consequently, a mesh with 95989 components
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was utilized for Finite component investigation
of interfacing bar.
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Fig directional deformation x-axis

Figure Meshing model

2.0 ANALYSIS OF THE CONNECTING
ROD:

Aluminum Alloy 7068 T6,T6511 ;
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Fig directional deformation z-axis
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Fig Normal stress y-axis
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Table Comparison of Aluminum Alloy and Forged Steel

parameters Stresses and Deformation of Stresses and Deformation of
Aluminum Alloy 7068 T6,T6511 Forged Steel
Equivalent stress 25.142 0.093156 38.298 4.0317e-9
Normal stress (x-axis) 35.934 -34.953 25.283 -15.692
Normal stress (y-axis) 13.913 -45,953 28.088 -15.485
Normal stress (z-axis) 9.9224 -9.4259 1.1978 -0.85736
Shear stress(xy plane) 14.152 -14.914 20.166 -20.183
Shear stress(yz plane) 6.4729 -7.2802 -0.91522 -0.96534
Shear stress(zx plane) 6.2828 -6.2138 0.7183 -0.72013
Total deformation(mm) 0.0044016 0 0.0025932 0
Directional  deformation | 0.0008268 -0.00083117 -0.0005354 -0.0025925
(x-axis)
Directional  deformation 0.0044014 -1.9783e-7 0.0016764 0.007687
(y-axis)
Directional  deformation 0.0001689 -0.00017897 -0.00013292 -0.0001347
(z-axis)

Mechanical properties for Aluminum Alloy 7068

Mechanical Properties Aluminium Alloy 7068 T6,T6511
Density( g/cc) 2.85
Average hardness(HRB) 174
Modulus of elasticity,(Gpa) 73.1
Yield strength, YS,(Mpa) 683
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Ultimate strength ,Su,(Mpa) 710
Fatigue Strength,(Mpa) 159
Poison ratio 0.33

CHEMICAL COMPOSITION OF Aluminum
Alloy 7068 T6,T6511 Si 0.12;Fe 0.15,Cu 1.6-
2.4,Mn 0.10,mg 2.2-3.0, Cr 0.05 ,Zn 7.3-8.3, Ti
0.10, Zr 0.05-0.15, Other, each 0.05, Other, add
up to 0.15

Aluminum Alloy 7068 T6,T6511:

Computation for Weight and Stiffness for
Aluminum Alloy 7068 T6, T6511

Thickness of Aluminum Alloy 7068 T6,
T6511=2.85*10 LM

Volume = 60477 mm3
Deformation = 0.0044061 mm,

Weight of Aluminum = volumex Density
=60477 x2.85 x 10 L=0.17235 kg

Mass = 0.17235x%9.81=1.69084 N

Stiffness=weight/distortion = 1.6908/0.0044061

=383.73 N/mm
Conclusion:

This project is regarding the weight and cost
reduction opportunities that forged steel
connecting rod offer. In this project load analysis
is performed on the model created in ANSYS
design modeler. In this Total deformation are
measured. After the analysis Forged steel
material is selected for the Optimization
depending on the material properties and cost
basis as compared to the other materials. ANSYS
Equivalent stress for the both the materials are

same.For the forged steel material factor of
safety (from Soderberg’s) and stiffness is
increased compared to existing aluminum The
weight of the forged steel material is less than the
existing aluminum.From the fatigue analysis life
time of the connecting rod can be determined.
When compared to both of the materials, forged
steel is cheaper than the existing connecting rod
material.
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