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Abstract: 

Crankshaft is enormous volume creation segment with a mind-boggling geometry in the 

Internal Combustion (I.C) Engine. This proselytes the responding relocation of the cylinder in 

to a rotational movement of the wrench. An endeavor is made in this paper to examine the 

Static investigation on a crankshaft from a solitary chamber 4-stroke I.C Engine. The 

displaying of the crankshaft is made utilizing CATIA-V5 Software. Limited component 

examination is performed to acquire the variety of stress at basic areas of the driving rod 

utilizing the ANSYS programming and applying the limit conditions. At that point the 

outcomes are drawn Von-misses stress prompted in the crankshaft is 15.83Mpa and shear 

stress is actuated in the crankshaft is 8.271Mpa. The Theoretical outcomes are acquired von-

misses stress is 19.6Mpa, shear stress is 9.28Mpa. The approval of model is contrasted and 

the Theoretical and FEA aftereffects of Von-misses stress and shear stress are inside the 

cutoff points. Further it very well may be stretched out for the various materials and dynamic 

examination, advancement of driving rod.  
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Introduction: 

A crankshaft is a rotating shaft which (in conjunction with the connecting rods) 

converts reciprocating motion of the pistons into rotational motion. Crankshafts are 

commonly used in internal combustion engines and consist of a series 

of cranks and crankpins to which the connecting rods are attached.  

The crankshaft rotates within the engine block through use of main bearings, and the 

crankpins rotate within the connecting rods using rod bearings. Crankshafts are usually made 

from metal, with most modern crankshafts being constructed using forged steel. 

The concept of using crankshaft is to change these sudden displacements to as smooth rotary 

output, which is the input to many devices such as generators, pumps and compressors. It 



should also be stated that the use of a flywheel helps in smoothing the shocks. Crankshaft 

experiences large forces from gas combustion. This force is applied to the top of the piston 

and since the connecting rod connects the piston to the crank shaft, the force will be 

transmitted to the crankshaft. The magnitude of the forces depends on many factors which 

consist of crank radius, connecting rod dimensions, and weight of the connecting rod, piston, 

piston rings, and pin. Combustion and inertia forces acting on the crankshaft  

• Torsional Load  

• Bending Load  

Crankshaft must be strong enough to take the downward force of the power stroke without 

excessive bending so the reliability and life of the internal combustion engine depend on the 

strength of the crankshaft largely. The crank pin is like a built in beam with a distributed load 

along its length that varies with crank positions. Each web is like a cantilever beam subjected 

to bending and twisting. 

Cylinder Arrangement 

The crankshaft is found beneath the chambers of a vehicle's engine. On V-type engines it is 

found at the base yet on level engines it is found between the chamber banks. Engine vehicles 

may have 3 to 12 chambers inside the engine albeit most have four. Inside every chamber is a 

cylinder which goes here and there the chamber. All the engine's cylinders are associated 

with the crankshaft by singular poles. The chambers work in show just as with other engine 

parts. This is alluded to as the four-stroke cycle and happens in every one of the four 

chambers. This cycle is the thing that drives a vehicle's engine. 

 

Four-Stroke Cycle 

The four strokes allude to allow, pressure, force and fumes. On the admission stroke, the 

cylinder begins down as the admission valve opens to permit air and fuel into the chamber. 

When the cylinder shows up at the base of the admission stroke, it triggers conclusion of the 

admission valve. The air-fuel blend is held in the chamber. This blend is compacted seriously 

by the cylinder as it climbs. The chamber substance is touched off by the flash fitting during 

which process extension happens. The ignition procedure brings down the cylinder which 

turns the crank to yield capacity to drive the vehicle. The fumes valve at that point opens to 

discharge the fumes once the cylinder gets to the base of the chamber. 



 

Crankshaft-Camshaft Operations 

The crank moves the cylinders all over inside the chambers. The development of the 

cylinders is directed by the crank. A part known as the camshaft additionally guarantees that 

the cylinders work appropriately. At whatever point the crank pivots, the camshaft should 

likewise turn alongside it. This is on the grounds that the two segments are connected 

together. The two engine parts have a synchronized development. At the point when the 

camshaft pivots it makes the admission and outtake valves open. This permits a progression 

of air which is imperative to cause blasts in the chamber. Blasts are made inside the chambers 

in the engine. The blasts apply pressure on the cylinders with the goal that they keep up their 

development. These blasts bring about development of the wheels. The moving cylinders 

offer ascent to jerky developments. The flywheel which is found toward the finish of the shaft 

assists with facilitating the sporadic development. At the point when the shaft moves, it 

makes the flywheel embrace a round movement. Scores in the flywheel help it to accomplish 

a progressively ordinary movement. This movement in the long run makes the vehicle's 

wheels turn since the flywheel is associated with other engine parts. 

 

Working: 

Force from the consumed gases in the ignition chamber is conveyed to the crankshaft through 

the cylinder, cylinder pin and associating bar. The crankshaft changes responding movement 

of the cylinder in chamber to the turning movement of the flywheel. Change of movement is 

executed by utilization of the counterbalance in the crankshaft. Each balance some portion of 

the crankshaft has a direction surface known as a crank pin to which the interfacing bar is 

joined. Crank-through is the counterbalanced from the crankshaft place line. The stroke of the 

cylinder is constrained by the toss of the crankshaft. The burning power is moved to the 

crank-toss after the crankshaft has moved past top right on target to deliver turning exertion 

or force, which pivots the crankshaft. In this manner all the engine power is conveyed 

through the crankshaft. The cam-shaft is turned by the crankshaft through apparatuses 

utilizing chain driven or belt driven sprockets. The cam-shaft drive is coordinated for opening 

of the valves corresponding to the cylinder position. The crankshaft turns in primary heading, 

which are part down the middle for get together around the crankshaft fundamental bearing 

diaries.  



 

Figure -1 

Applications of CAD:  

Computer Aided Design (CAD) is a sort of computer-based apparatus utilized for drafting 

and designing. Computer aided design is helpful in different designing fields, for example, 

engineering, mechanical and electrical fields being some of them. This is a sort of 

programming, which empowers clients to make quick and exact drawings and unpleasant 

sketch plans of primary items. It gives an adaptable example in the drawing procedure that 

clients can modify as indicated by their necessary measurements with negligible endeavors.  

Computer aided design isn't just made for specialists explicitly yet has the assorted variety to 

engage a wide range of designing fans. This product has all worked in highlights according to 

clients need and accompanies numerous layouts and images, for designing and drafting 

purposes, which gives it a wide zone of utilization. It is the essential geometry-composing 

instrument utilized for all 2D and 3D designing purposes.  

 

Application of CATIA 

CATIA is an abbreviation for Computer Aided Three-dimensional Interactive Application. It 

is one of the main 3D programming utilized by associations in various businesses extending 

from aviation, vehicle to customer items.  

CATIA gives the ability to picture designs in 3D. At the point when it was presented, this 

idea was imaginative. Since Dassault Systems didn't have a skill in advertising, they had 

income sharing tie-up with IBM which demonstrated incredibly productive to both the 

organizations to showcase CATIA. In the beginning phases, CATIA was broadly utilized in 

the design of the Mirage airplanes; anyway the capability of the product before long settled 

on it a mainstream decision in the car division also. As CATIA was acknowledged by 



increasingly fabricating organizations, Dassault changed the item grouping from CAD/CAM 

programming to Project Lifecycle Management. The organization likewise extended the 

extent of the product.  

CATIA can be utilized at various phases of the design - ideate, draw, test and repeat. The 

product accompanies various workbenches ("modules") that permit CATIA to be utilized 

across changed businesses – from parts design, surface design and get together to sheet metal 

design. CATIA can likewise be utilized for CNC.  

 

Simulation:  

Ansys Simulation is a design investigation framework completely coordinated with Solid 

works. Strong works Simulation gives reenactment answers for direct and nonlinear static, 

recurrence, clasping, warm, weakness, pressure vessel, drop test, straight and nonlinear 

dynamic and streamlining examinations. 

 

Figure 2: simulation example 

Structural Analysis  

Table 1: Properties of material 

Material  Density(g/cm3) Youngs 

modulus(Gpa) 

Poissions ratio 

Aluminum alloy  2.6898 68.3 0.34 

Titanium alloy 4.62 96 0.36 

Magnesium alloy 1.8 45 0.35 

 

 



 

Figure 3: Model 

Results: 

Table 2: results for all analysis 

Material  Total deformation 

(M) 

Strain  Stress (pascals)  

Aluminum alloy  2.0643e-7 4.6718e-6 3.2003e5 

Titanium alloy  1.5034e-7 3.3248e-6 3.1719e5 

Magnesium alloy 3.2248e-7 7.1889e-6 3.1815e5 

 

1. Modeling of crank shaft is done in catia v5 design programming by utilizing different 

orders  

2. From the tables 2 it is presumed that the titanium amalgam is demonstrating proficient 

outcomes  

3. Hence titanium composite is best among the three applied materials 

4. Maximum stress, twisting and most extreme strain are noted and arranged 

Conclusion: 

 In this research paper we studied the model of the crankshaft and the brief introduction of the 

software used to design the model of the crankshaft, we also studied the simulation tool 

“ANSYS” so that we have simulated the various factors like Static Analysis, Thermal Stress 

Analysis, Frequency examination, Dynamic investigation and Bulking investigation etc., so 

that we can go for the best. Modeling of crank shaft can be done in “Catia v5” design 

programming by utilizing different orders.   
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