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ABSTRACT 

The modal analysis of a single-cylinder, two wheeler bike crankshaft is discussed using finite element method in this 

project. The analysis is done on three different materials which are based on their composition. Three-dimension 

models of diesel engine crankshaft was created using Solid edge software. The finite element analysis (FEM) 

software ANSYS was used to analyze the thermal transient analysis of the crankshaft. The maximum stress point 

and dangerous areas are found by the deformation analysis of crankshaft. The relationship between the 

temperature, thermal stresses and deformation is explained by the thermal transient analysis of crankshaft. The 

results would provide a valuable theoretical foundation for the optimization and improvement of engine design. In 

this work we find value of von misses stresses , EN – 8 material , ADI material and AL 360 are respectively 190.3 

MPa,190.36 MPa and 188.89 MPa. Shear stresses , EN – 8 material , ADI material and AL 360  are respectively 

87.74 MPa, 87.75 MPa and 87.96 MPa. Deformations , EN – 8 material , ADI material and AL 360 are respectively 

0.028 mm , 0.034 mm and 0.028 mm.  Weights, EN – 8 material , ADI material and AL 360 are respectively 5.63 kg , 

5.1 kg and 2.45 kg 
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I.  INTRODUCTION 

 

Crankshaft is a standout amongst the most imperative moving parts in interior combustion engine. It must be 

sufficiently able to take the descending power of the power stroked without over the top bowing. So the unwavering 

quality and life of inward combustion engine rely upon the quality of the crankshaft to a great extent. Furthermore, as 

the engine runs, the power motivations hit the crankshaft in one place and after that another. The torsional vibration 

shows up when a power drive hits a crankpin toward the front of the engine and the power stroke closes. If not 

controlled, it can break the crankshaft. Quality estimation of crankshaft turns into a key factor to guarantee the life of 

engine. Shaft and space outline display were utilized to figure the worry of crankshaft for the most part previously. Be 

that as it may, the quantity of hub is restricted in these models. With the improvement of PC, increasingly more design 

of crankshaft has been used limited component strategy (FME) to ascertain the worry of crankshaft. The utilization of 

numerical reproduction for the designing crankshaft helped engineers to productively enhance the procedure 

improvement maintaining a strategic distance from the expense and restrictions of arranging a database of genuine 

parts. Limited component examination permits an economical investigation of self-assertive blends of information 

parameters including design parameters and process conditions to be researched. Crankshaft is an entangled constant 

structure. The vibration execution of crankshaft has critical impact to engine. The figuring of crankshaft vibration 

execution is troublesome in light of the unpredictability of crankshaft structure, the troublesome determinacy of limit 

condition. 
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The crankshaft is the foundation of the inside combustion engine. It is in charge of the correct task of the engine it is an 

engine part now and then called the crankshaft, it switches the here and there movement that is the direct 

(reciprocating) movement of the cylinders into rotating movement. To change over the movement, the crankshaft has at 

least one balanced shafts. The cylinders are associated by these poles to the crankshaft. At the point when the cylinder 

climbs and down, it pushes the counterbalance shaft. This thus turns the crankshaft. The crankshaft is the principle 

turning part of an engine and is ordinarily made of bendable iron, produced steel and other combination material. So as 

to change over two movements, the crankshaft has " crankshaft tosses " or "crankpins". 

 
 

Fig 1.1   Crankshaft 

 

II. MODELLING 
 

2.1 Crank shaft Design Procedure on CATIA 

 

There are two different load sources acting on the crankshaft. Inertia of rotating components (e.g. connecting rod) 

applies forces to the crankshaft and this force increases with the increase of engine speed. This force is directly related 

to the rotating speed and acceleration of rotating components. The second load source is the force applied to the 

crankshaft due to gas combustion in the cylinder. The slider-crank  mechanism transports the pressure applied to the 

upper part of the slider to the joint between crankshaft and connecting rod. This transmitted load depends on the 

dimensions of the mechanism 

Step I: Bearing reactions At the top dead centre position, the thrust in the connecting rod will be equal to the force 

acting on piston. 

Step II: Design of Crank Pin 

Step III: Design of left hand crank web 

Step IV: Design of right hand crank-web, Right web is made identical from balancing consideration. Therefore the 

thickness of right and left are made equal. 

Step V: Design of shaft under flywheel 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.2.1 Crank model on CATIA V5 R20 
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III. SIMULATION 

 

Fig.3.1 Crank model EN 8 of BS 970 material applied boundary conditions 

 

 
Fig.3.2 Crank model EN 8 of BS 970 material von misses stresses 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.3.3  Crank model EN 8 of BS 970 material deformation 
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Fig.3.4 Crank model EN 8 of BS 970 material shear stress results 

 

Fig.3.5 Crank model ASTM ADI Grade material Von misses stresses 

 

 
Fig 3.6 Crank model ASTM ADI Grade  material Deformation 
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Fig.3.7 Crank model AL 360  material Von misses stresses 

Fig.3.8 Crank model AL 360  material deformation results 

 

 
Fig.3.9 Crank model AL 360 material shear stresses 
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IV. RESULTS & DISCUSSION 

 

In this work we find value of vonmisses stresses , EN – 8 material  , ADI material  and AL 360 are respectively 190.3 

MPa, 190.36 MPa and 188.89  MPa 

Shear stresses, EN – 8 material, ADI material and AL 360 are respectively 87.74 MPa, 87.75 MPa and 87.96 MPa  

Deformations , EN – 8 material  , ADI material  and AL 360 are respectively 0.028 mm , 0.034 mm and 0.028 mm  

Weights, EN – 8 material  , ADI material  and AL 360 are respectively 5.63 kg  , 5.1 kg and 2.45 kg  

Here we can see that we have used two different materials in all materials we will be selected AL 360 material to other 

than because it is light weight and heavy duty its deformation and stresses are under considerable range. 

 

Table.4.1 Material comparison tables  

 

Materials EN-8 ASTM ADI AL 360 

Von misses 

(MPa) 
190.3 190.36 188.89 

Shear stress 

(MPa) 
87.74 87.751 87.96 

Deformation (mm) 0.028 0.034 0.028 

 

Weight (Kg) 
5.63 5.1 2.45 

 

 

V. CONCLUSION 

 

This project, the current and future scenarios about the possible choices of material for crankshafts of high-performance 

engines have been analyzed, also with an overview on simulation technique and cost saving potentials. In this project, 

the crankshaft show is made by CATIA V5 R20 programming. By then the model made by CATIA V5 R20 was 

imported in to ANSYS 19.2 programming. 

 

1. For the EN – 8, ADI and AL 360 materials, we find the values of vonmisses stresses are respectively 198.3 MPa, 

190.36 MPa and 188.89 MPa. 

2. For the EN – 8, ADI and AL 360 materials, we find the values of shear stresses are respectively 87.74 MPa, 87.75 

MPa and 87.96 MPa. 

3. For the EN – 8, ADI and AL 360 materials, we find the values of deformations are respectively 0.028 mm, 0.034 

mm and 0.028 mm. 

4. For the EN – 8, ADI and AL 360 materials, we find the values of weights are respectively 5.63 kg, 5.1 kg and 2.45 

kg. 

 

So from the above points we may conclude that the AL 360 (ALUMINIUM ALLOYS) material in comparission with 

other two materials having minimum deformation and minimum vonmisses stress with light weight and heavy duty 

strength. 
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