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Abstract- Crankshafts are complex geometrical components which convert reciprocating motion into rotary 
motion, meanwhile the crankshaft encounters the bulk number of cyclic loads throughout its operation over a 
period the life of this component and fatigue performance can be considered during the design process. 
Design and optimization stages are very important in crankshaft production industries in order to minimize 
the failures and weight by considering proper optimization studies. These results lead lighter and smaller 
engines with superior fuel efficiency and high power generation on the engine. 

In this paper, two cylinder crankshaft using forged steel is designed & analyzed using Simulation software for 
agreeable results. 

I. INTRODUCTION 

Crankshaft experiences huge forces during combustion and expansion strokes in internal combustion 
engines. These forces act on the top of the piston which is connected to connecting rod and crankshaft, i.e. 
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the force is transfer from piston to crank shaft. The magnitude and direction of these forces mainly 
determined by on many criteria’s which consists of piston, connecting rod dimensions, crank radius and 
piston rings. The combustion and sudden forces produces bending and torsional loadings on the 
crankshaft, there are many sources of failures of the crank shaft during its operation those are grouped as 
operating, and mechanical design sources. One of the main sources of failure is fatigue. Fatigue is a 
variable load which acts on the crankshaft and which serves to fail at the fillet regions or at the regions of 
variable sections, due to this fatigue loading (combined torsional and bending) the crankshaft experiences 
large stresses at the fillet regions these stresses leads to initiate the surface cracks and leads to propagate 
until the catastrophic failure of fracture. The fatigue loadings are main important in the evaluation of life 
of the crank shaft 
 

 
Figure 1.  Typical crankshaft 

 
The rest of the paper is organized as follows. Proposed theoretical calculation of body, wedge are 

explained in section II. Experimental results are presented in section III. Concluding remarks are given in 
section IV. 

II. PROPOSED THEORITCAL CALCULATION OF GATE VALVE 

A.  Crankshaft Body – 
In this case we are going to determine theoretical shell thickness calculation of crankshaft body. And 

also determine the Von-misses stress and find factor of safety.  
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  (a)    (b)    (c) 

Figure2. (a)Crankshaft Body (b)Mesh model (c) Boundary condition 

B. Valve specification –  

 
Figure 3. 2D view of two cylinder crankshaft 
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Figure 4 . Measurements of crankshaft 

 

C. Force calculation – 
 
 

 We know that  F = P×A 

Where A =  ×d2 where d = diameter of crank i.e      

 P = 157.619 bar 

= 157.619 ×105 N/mm2 

 P = 15.761×106 N/mm2 

Now F = 157.619×105× 0.78(0.045)2 

      Fp = 25.07 KN 

Therefore Force acting on the piston Fp = 25.07 KN 

 Have to calculate thrust force which is acting on the connecting rod. 

sin  

Where  = angle of inclination (15.710) 

  = angle of inclination between connecting rod and stroke 

 L = 265mm R = 22.5mm 

sin  

sin  = 0.023 
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 = 1.3180 

 Total thrust force acting on the connecting rod is given by 

FQ =  

     =  

FQ = 25.006 KN 

 Now thrust force is split into two forces i.e tangential and radial  

 Tangential force is given by FT = FQ ×sin( ) 

          FT = 7.322 KN 

 Radial Force is given by FR = FQ×cos( ) 

          FR = 23.90 KN 

 

D. Reaction and moment calculation – 
 Reactions at the bearing 1 and 2 due to tangential force is given by  

HT1 = HT2 =  =  

HT1 = HT2 = 3.661 KN 

 

 Similarly, the reactions of the bearing 1 & 2 due to the radius force is given by  

HT1 = HT2 =  =  

HT1 = HT2 = 11.95 KN 

 

Twisting moment = HT1×cranl pin radius 

       =3.661×12.5 

Twisting moment=45.67KN-mm 

 

Moment at the center of crankshaft  

MC= HR1×d 

MC=537.75KN-MM 
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E. Stress calculation – 

WKT, Von-misses’ stresses induced in the crank due to loading is given by 

 

Meq =  

 

Where TCeq = equalent twisting moment  

 

TCeq=  

 

Kb = stress due to bending (Additional stress) 

Kc = Additional stress due to torsion 

For simplification of the problem, we are not considering the Kb and Kc value for the present calculation 

Therefore, Meq =  

        Meq = 9.394×105 N-mm 

Therefore, equivalent von-misses stress is given by  

Meq =  

Where c = parametric constant (C = 0.56 parametric constant value for 2-cylinder crank shaft) 

  Therefore  =  

  = 107.27 N/mm2 

Where  is equivalent Von-misses stress. 
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III.  RESULT AND DISCUSSION 
 

Equivalent von misses stress:  
The equivalent von misses stress plots of crankshaft under static load. The contours shows the 

minimum and maximum value is 0 and 105.57Mpa at the connecting rod junction the stress value which is 
less than the yield value of the defined material. 

 
Figure 5. Von misses stress behaviour of body  

Factor of safety (FOS): 

The factor of safety of crankshaft under static load. The contours shows the minimum and maximum 
value is 0.81649 and 15 at the connecting rod junction. 

 
Figure 6. FOS of crankshaft 
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IV.CONCLUSION 
               

The equivalent von misses stress plots of crankshaft under static load. The contours shows the 
maximum value of 105.57Mpa at the connecting rod junction, from the stress analysis we can conclude 
that which is well below the yield strength of forged steel, i.e 250Mpa. Hence the crankshaft cylinder can 
withstand the load of 25KN. The factor of safety of crankshaft under static load. The contours show the 
minimum value of 0.81649 at the connecting rod junction, the minimum fatigue life 3.119x105 for the 
crankshaft under static load at the connecting rod junction, maximum fatigue damage takes place at 3213.4 
cycles under static load. 
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