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Abstract

The main aim of the present research is to determine total Deformation, Fatigue Analysis.and Optimization in,the existing Connecting
rod. If the existing design shows the failure, then suggest the minimum design changesin the existing Connécting rod. In this research,
only the static FEA of the connecting rod has been performed by the use of the software. The researchgdentified fatigue strength as the
most significant design factor in the optimization process. Then the combinatiemiofifinite element technique with the aspécts’of weight
reduction is to be made to obtain the required design of connecting rod.

Keywords: Pro/E Wildfire 3.0: For Solid Modeling, ANSYS WORKBENCH 9.0: For Einite Element Analysis
Material and method.

James R. Dales (Jan. 2005) presented connecting rod evaluation, a new steel, C-70, has been introduced from Europe as a
crackable forging steel. Recently the American dfon and Steel Institute’s (AISI) Bai.and' Rod Market Development Group has
promoted C-70 as an improved material over P{F alloys on the basis of optimization work."Ali Fatemi and Mehrdad Zoroufi presented
to increase the usage and competitiveness of forged ferrous components. Yooret,al. (1984) used variational equations of elasticity,
material derivative idea of continuum mechanics and“an adjoint variable technique'to calculate shape design sensitivities of stress.
Sarihan and Song (1990), for thefoptimization of the wrist pin _end, used a fatigue load cycle consisting of compressive gas load
corresponding to maximum torque'and tensile lead corresponding to,maximum inertia load. Sonsino and Esper (1994) have discussed
the fatigue design of sintered connecting, rods. Athavaleland Sajanpawar(1991) modeled the inertia load in their finite element model.
In a study reported by Repgen (1998), also, baseddon fatigue testsiearried out on identical components made of powder metal and C-70
steel (fracture splitting steel):

Total Deformation

Fig.1 show the Total deformation ofitheyconnecting rod under static axial loading. After considering the appropriate regions of the
connecting rad, under the tensile loading, the critical regions in the order of decreasing stress intensity are the oil hole, the surface of

the pin end bore,the piston pin endytransition, the extreme end of the cap and the crank end transition of the connecting rod.
Table 1 Total Deformation Result for Load Case 1 and Case 2
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Fig. 1 Total Deformation for Load Case 1

Fatigue Analysis:

It is estimated that 50-90% ¢
of fatigue in ANSYS.i

thus there is a need for quality fatigue design tool. The focus
gn engineer when fatigue failure may be a concern.

areas: materials, analysis, and results evaluation. A large part of a fatigue analysis is
erial properties. These properties are included as a guide only with intent for the user

the fatigue tool is used to define the various aspects of a fatigue analysis such as loading

ore. Several results for evaluating fatigue are available to the user. Outputs include fatigue

life, damage, factor o , stress biaxiality, fatigue sensitivity.
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Table 2 Fatigue Results
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Fig.3 Equivalent (Von-Mises) Elastic Strain

Fig. 5 Biaxiality Indication
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Optimization

The objective is to optimize the connecting rod for its weight and manufacturing cost, taking into account the recent developments.
The weight of the new connecting rod or the ‘optimized connecting rod’ is definitely lower than the existing connecting rod. The
following factors have been addressed during the optimization: the buckling load factor, the stresses under the loads, bending stiffness,

and axial stiffness.
Mathematically stated, the optimization statement would appear as follows:
Objective: Minimize Mass and Cost

Subject to:

e  Compressive load = peak compressive gas load.
e  Maximum stress < Allowable stress.

e _ Side constraints (Component dimensions).

e  Manufacturing constraints.

e  Buckling load > Factor of safety x the maximum gas load

Shape Results

Table3 T ights
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SUMMARY AND CONCLUSIONS:

This research investigated weight and cost reduction opportunities that steel forged connecting rods offer. This research is
concentrated on the calculation of the stresses developed in the connecting rod and to find region more susceptible to failure. First the
Cad Modeling of connecting rod with the help of Cad software Pro/E Wildfire 3.0 and then Load analysis was performed with
different cases consideration. The analysis was carried out with computer aided simulation. The tool used for analysis is ANSYS
WORKBENCH 9.0.The following conclusions can be drawn from this study:

1) The Optimization carried out in analysis gives deep insight by considering optim parameter for suggestion of

modification in the existing connecting rod.
2) Optimization was performed to reduce weight. Weight can be reduced by changi material of the current forged steel
connecting rod to crackable forged steel (C-70).

3) The parameter consideration for optimization are its 20 % reduction in weight i ile reducing the weight,

4) The optimized geometry is 20% lighter than the current conn y fracture
splitable steel forged connecting rods with an expected wei isti cting rod, with
similar or better fatigue behavior

5) By using other facture crackable materials such as micro-allo trength ‘and endurance limit, the

limited by manufacturing constraints

6) The software gives a view of stress dis the information that which parts are
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