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Abstract: The aim of the study is to prepare and test a crankshaft of various fillet radius of standard material. The newly 

prepared crankshaft with varying fillet radius is designed and analyzed for values of total deformation and equivalent stress 

developed and fatigue life. 
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________________________________________________________________________________________________________ 

I. INTRODUCTION  

Crankshaft durability is directly related to its fatigue strength since it works under cyclic loading conditions during working cycle. 

Crankshaft generally results in catastrophic failure of the engine. Investigations on the fatigue performance of the crankshafts have 

a great importance in automotive industry. Most of these studies are concentrated on the fillet region which is one of the 

geometrically most critical areas where stresses are concentrated. Finite element analyses were performed to obtain the variation of 

stress magnitude at critical locations. Static structural analysis will be done ANSYS workbench .Various fillet radius will be 

investigated for achieving optimal fatigue life. Effect of fillet radius alteration will be investigated using Modal analysis; this will 

help in understanding dynamic characteristics of crankshaft. An existing model will be reverse engineered for testing and analysis 

purpose. 

II.  OBJECTIVE 

This project work aims at preparing a new fillet radius which helps to reduce total deformation, equivalent stresses and increase 

fatigue life of crankshaft. Static and Fatigue analysis of crankshaft in ANSYS Workbench software. 

III. DESIGN OF THE SPECIMEN 

A CAD model of the proposed specimen is prepared using the design software CATIA of varying fillet radius. The designed 

model of crankshaft is shown in Figure 1 is of the Maruti Suzuki swift. 

 

Figure 1: CAD model of specimen 

IV. STRUCTURAL ANALYSIS 

Structural analysis is a type of static analysis that gives a clear idea about the condition of the component being tested under static 

load conditions. The major values obtained from the results of structural analysis are total deformation and stress developed during 

force applications. It gives us information about how the component will behave in real-life situations. 

The structural analysis is done using ANSYS software. The geometry of the specimen is imported into the ANSYS module for 

performing the structural analysis. The prepared geometry will be tested for deformations and stress values for only 1.5mm fillet 

and 2mm fillet radius. The goal is to to make a comparison between 1.5mm fillet and 2mm fillet radius. The process of the analysis 

is explained in the 5th sections. 
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V. REASON FOR CRANKSHAFT FAILURE 

As we are known crankshaft is most important part of IC engines and it undergoes various loads and stresses and goes under 

catastrophic failure. Mostly failure occurs in fillet region of the crankshaft. 

Main reasons for catastrophic conditions are sudden vibration, insufficient lubrication, over pressurized cylinder, cracks etc. 

 

 

 

Figure 2: Failure of crankshaft  

VI. MESHING AND BOUNDARY CONDITIONS 

Meshing basically is dividing the component into smaller parts so that the analysis can be done at the lowest level element. 

Meshing is followed by application of the necessary boundary conditions and force values. As the deformation and stress are to be 

evaluated a force of 22624 N is considered. 

 

 
 

Figure 3: Meshing and Boundary conditions and force application in ANSYS 
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VII. ANALYSIS 

 

 

 

Figure 4: Total Deformation results from ANSYS 

 

 

 

Figure 5: Fatigue life results from ANSYS 

 

 

 

Figure 6: Equivalent Stress results from ANSYS 
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VIII. RESULT 

The solver of the ANSYS module performs the structural analysis and the following results are obtained.  

Results 
With 1.5mm fillet With 

2 mm fillet 

Max. Total 

deformation 
0.022956mm 0.022755mm 

Max. Equivalent Stress 
302.75 MPa 257.92 Mpa 

Fatigue life 5.7045e5 5.7145e5 

Table no. 1 : Result of structural analysis 

The results from the structural analysis show that Total deformation and equivalent stresses are reduced with increase in fillet 

radius and fatigue life increases as radius increases of fillet region. Results getting better up to 1 to 1.5% in 2 mm radius than that 

of 1.5mm fillet radius. 

 

IX. FUTURE SCOPE 

It is observed that Fatigue life of crankshaft increases with increase in fillet radius and Total deformation and Equivalent stresses 

also reduce with increase in fillet radius. Correlating simulation results with the experimental result which will carry on actual 

specimen with varying radius. Strain gauge mounting technique also used for understands strain induced in near fillet region 
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