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ABSTRACT 

The automotive industry is constantly striving to improve vehicle performance. The demands placed on the engine module on how much energy an engine 

can produce without wear and tear are increasing as automobile engines become more powerful and compact. A crankshaft is thus the primary component 

of an engine's power generating assembly. Furthermore, as technology advances, the reach of automobiles expands, and off-roading has become a popular 

pastime among young people, as there are an increasing number of crankshaft failures.As a result, the demand for crankshaft design and performance 

enhancement is at an all-time high. Furthermore, automotive manufacturers are attempting to reduce the amount of aerodynamic drag on the vehicle, which 

aids in fuel economy among other things, which leads them to reduce the weight of everything possible in order to reduce the drag force acting. As a result, 

automotive manufacturers have sought to reduce the weight of a crankshaft, which in turn reduces the quality, which is reduced by using different 

materials. 
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INTRODUCTION 

The crankshaft is a significant component with mind-boggling geometry in the motor that converts the responding relocation of the cylinder into 

a rotational movement. This test focused on a four-chamber gasoline engine. It must be strong enough to withstand descending power during a 

control stroke without twisting. The crankshaft bombs as splits shape in the fillet region due to the continued bowing and winding burden, and 

the expectation of weakness life is critical to ensure the wellbeing of segments. The crankshaft converts the responding demonstration of the 

cylinder inside the chamber to the rotational demonstration of the flywheel.This The movement is converted by using the counterbalance inside 

the crankshaft. The interfacing bar is attached to each counterbalance portion of the crankshaft via an orientation surface known as a wrench 

stick. Crank-through occurs when the balanced cylinder is controlled by the crankshaft toss. The burning power is transferred to the crankshaft 

focus line. After the crankshaft has moved past, the wrench toss should be perfectly focused to deliver turning exertion or torque, which pivots 

the crankshaft. As a result, the crankshaft transmits all of the motor power. 

PROBLEM IDENTIFICATION 

The increased demand for improved performance and lower costs in motors has resulted in fierce competition in motor part materials and 

assembling process innovations. The basic properties required from the crankshaft material and assembly process are high quality, pliability, and 

exhaustion obstruction. Regardless of its generally lower exhaustion opposition, flexible cast press is a significant rivalry to produced steel 

crankshafts. 

Similar and exhaustive weakness execution data of fashioned steel and cast press crankshafts were produced to comprehend the goal of expanded 

utilisation of manufactured ferrous segments. The balancing of crankshafts is also prioritised. Because a crankshaft goes through numerous 

cycles during its administration life, the weakness execution and strength of this part are critical considerations in its design and execution 

evaluation 

OBJECTIVES 

The overall goal of this investigation was to evaluate and compare the wear resistance of two    competing crankshaft manufacturing 

advancements, namely ASTM A536 100-70-03 (EN-GJS-700-2, GGG70, Ductile Iron, SG Iron) and AISI-4140 alloy steel (EN 19C ). 

Furthermore, weight and cost reductions for improving the produced steel crankshaft were investigated. 

This official outline provides a concise foundation and outcome for the examination, as well as the scope of the investigation. 

1-Research the crankshaft design to be cast of in a heavy-duty vehicle  

2-Prepare two categories of crankshaft material 

3-Analyse the crankshaft strength and weakness 4-Modify the design of crankshaft 
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Numerical prediction of Fatigue life of a crankshaft 

Analysing the behaviour of crankshaft by varying the material 

Optimizing the fatigue life of crankshaft with the numerical prediction 

DIMENSION OF CRANKSHAFT 

 

Figure: 4.1 Crankshaft dimensional Nomenclature  

 
 The current plan is to strengthen the crankshaft and shorten its overall length by fusing thin diaries of enormous size. For a motor 

with a stroke equivalent to the drag, the base chamber bases can be 1.2 times the barrel bore measurement for the required divider 

thickness and coolant sections. The maximum width of the huge end for the associating bar gathering that can pass through the 

barrel is 0.65 times the drag. The crankshaft has the following dimensions: 

Chamber bore measurement = D=104  

Chamber focus remove = 1.20 D =124.8  

Enormous end diaries measurement = 0.65 D=62.4  

Primary end diary distance across = 0.75 D =78  

 Enormous end diary width = 0.35 D=36.4 

Fundamental end diary width = 0.40 D =41.6  

Web thickness = 0.25 D =26 

DESIGN OF CRANK SHAFT 

CATIA stands for Computer Aided Three-dimensional Interactive Application. It's a CAD software used for physical modelling in various 

industries including 

Mechanical and Aerospace. It was developed by Dassault Systems in early 80's mainly for aerospace industry. 

 

  
Figure 5.1 side view of crankshaft 
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Figure 5.2 Filleted Crankshaft 

  
  

 

                               Figure 5.3 Crankshaft not filleted. 
  

CONCLUSION 

In this project, the appropriate substitute material was AISI-4140 alloy steel (EN 19C) Steel identified and tested for the diesel motor camshaft 

rather than ASTM A536 100-70-03 (GGG7O) high ductile steel. The material is heavier than ASTM A536 100-70-03 (GGG70), but it has 

superior crankshaft properties. The high amount of strain is significantly high, allowing it to have a long administration life. Greater Shear Force, 

Heap Conditions, High Rigidity, Tensile Strength=100000psi, Yield Strength=70000. 

The outcomes got from Ansys test showed that the shear for exerted on the ASTM A536 100- 70-03 (GGG7O) high ductile than material is more 

as compared to AISI-4140 alloy steel (EN 19C) before enlistment solidifying. Effect test demonstrated that the weight of AISI-4140 alloy steel 

(EN 19C) is 3kg higher than ASTM A536 100-70-03 (GGG7O). Moreover, ANSYS comes about demonstrated that AISI-4140 alloy steel (EN 

19C) camshaft endured bring down dislodging than ASTM A536 100-70-03 (GGG7O) camshaft for all heap conditions. From these outcomes it 

can be watched that AISI-4140 alloy steel (EN 19C) camshaft influenced utilizing has higher administration life. 
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