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ABSTRACT 

A camshaft is a pole to which a cam is attached or of 

which a cam frames a necessary part. In internal 

combustion engine with cylinders, the camshaft is 

utilized to work poppet valves. It at that point 

comprises of a tube shaped bar running the length of 

the barrel save money with various elliptical 

projections distending from it, one for every valve. 

the turn of the camshaft and the pivot of the 

crankshaft is of basic significance. Since the valves 

control the stream of the air/fuel blend admission and 

fumes gases, they should be opened and shut at the 

fitting time amid the stroke of the cylinder. 

This camshaft is pivot at high speeds causing 

vibrations in the framework. Camshafts are 

additionally subjected to differing contact exhaustion 

stacks because of the contact of the plunger on the 

cam. Camshafts are pivoting parts with basic load; 

these correct esteems are should have been deciding 

to maintain a strategic distance from disappointment 

in camshaft. 

Here in this project modeling of camshaft is done in 

solid works 2016 design software and static analysis 

and dynamic analysis is carried out in ansys16 work 

bench by using different material on given load 

condition. 

INTRODUCTION 

A cam is a mechanical device used to transmit 

development to a disciple by facilitate contact. The 

driver is known as the cam and the decided part is  

 

known as the supporter. In a cam disciple join, the 

cam commonly turns while the devotee may decipher 

or falter. The camshaft is driven by the engine's 

crankshaft through a movement of riggings called 

idler apparatuses and timing gears. 

 

Fig.1: cam and cam shaft 

Camshaft is utilized as a part of the motor for A 

camshaft is a pole to which a cam is joined or of 

which a cam structures a key part. The camshaft is 

the most basic bit of an inside expending motor 

(inward consuming engine). Its basic restrain is to 

control the valve timing, along these lines enabling 

confirmation valve to open at the ideal time for 

empowering fuel and air mix into the engine. The 

camshaft is driven by the motor's crankshaft through 

a development of riggings called idler contraptions 

and timing gears. 

In the greater motors, the affirmation valves, 

incapacitate valves, and fuel injectors may share a 

run of the mill camshaft or have free camshafts. 

Dependent upon the sort and make of the motor, the 
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zone of the camshaft or shafts shifts. The camshaft(s) 

in an in-line motor is normally found either in the 

pioneer of the motor or in the most astounding 

purpose of the piece running down one side of the 

barrel bank. Right when the barrel goes underneath 

the level of the ports, the ports are "opened" and 

regular air or exhaust gasses can enter or leave, 

dependent upon the sort of port. The ports are then 

"closed" when the chamber backpedals over the level 

of the ports. Valves are mechanically opened and 

closed to yield or cripple the gasses as required. The 

valves are arranged in the head tossing of the motor. 

The time when the valve seats against the head is 

known as the valve arrange. Most medium-sized 

diesel motors have either permit valves or exhaust 

valves or both affirmation and vapor valves. 

 

Fig.2: Rotation of cam shaft 

Cam is a mechanical part to transmit a desired 

development to a supporter by organize contact. The 

driver is called cam and driven is called supporter. 

Cam instrument is a case of a higher match with line 

contact. Camshaft is the Brain of the motor must fuse 

cam projections, bearing diaries, and a push face to 

neutralize fore and after development of the 

camshaft. Moreover camshaft can fuse a mechanical 

assembly to drive the merchant and an unpredictable 

to drive a fuel pump. Camshaft is controlling the 

valve get ready assignment. Camshaft is close by the 

crankshaft it chooses ending demand. Camshaft is 

close by the suction and exhaust systems it chooses 

the profitable rpm extent of the motor. Camshaft is 

used as a piece of the motor for trades development 

to delta and vapor valve. In the occasion that trade of 

development isn't honest to goodness then the blends 

won't work in suitable way. 

Additionally it impacts on execution of motor. To 

make work of camshaft in exact way. It is required 

with a specific end goal to plan a decent system 

linkage, the dynamic conduct of the segments must 

be viewed as; This incorporates the gross kinematic 

movement and self-initiated vibration movement. 

Dynamic models were made to get knowledge into 

dynamic conduct of the framework preceding 

assembling. These models were scientific devices 

used to recreate and foresee the conduct of physical 

frameworks. They contain frameworks properties 

which are masses, solidness constants, and damping 

coefficients. The car area has achieved a high 

creation limit in the most recent decades. 

Camshaft is utilized as a part of the motor for 

exchanges movement to bay and fumes valve. In the 

event that exchange of movement isn't legitimate then 

the feeds won't work in appropriate way. Likewise it 

impacts on execution of engine. To make work of 

camshaft in exact way. It is required with a specific 

end goal to plan a decent instrument linkage, the 

dynamic conduct of the parts must be viewed as; This 

incorporates the gross kinematic movement and self-

initiated vibration movement. Dynamic models were 

made to acquire knowledge into dynamic conduct of 

the framework before assembling. These models 

were scientific instruments used to mimic and foresee 

the conduct of physical frameworks. They contain 
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frameworks properties which are masses, solidness 

constants, and damping coefficients. The car division 

has achieved a high generation limit in the most 

recent decades. Contingent upon this expanding limit, 

its steady development is foreseen on the planet 

economy. 

The monetary estimation of the work limit in the car 

division is substantial and this demonstrates the car 

part is the sixth financial segment around the world. 

The division has an interrelationship with in excess 

of 300 distinct fields. In this way, if there is any 

glitch in the fundamental or side ventures, the entire 

elements of the created autos are impacted. Then 

again, the disappointment investigation is an 

exceptional field of concentrate for materials and 

mechanical architects. On one side, the materials 

design is expected to build up his/her observational 

and thinking abilities for the comprehension of 

interrelationship between noticeable highlights and 

properties or execution. On the opposite side, the 

mechanical architect thinks about on the conceivable 

disappointment areas and sorts and measure of the 

existent feelings of anxiety. Numerous investigations 

have been done on the car disappointment 

examination is that the for the most part fizzled parts 

are from motor and its segments among the car 

disappointments. This is trailed by the drive prepare 

disappointments. Among the investigations on the 

motor segment disappointments, the expectation of 

weariness disappointment in a camshaft utilizing the 

split displaying strategy. 

The riggings permit the pivot of the camshaft to 

relate or be in time with the turn of the crankshaft and 

in this way permit the valve opening, valve shutting, 

and blend of fuel to be needed to happen at amend 

between times in the barrel's development. To collect 

the adaptability in timing the valve opening, valve 

shutting, and blend of fuel, and to develop control or 

to lessen cost, a motor may  have no short of what 

one camshafts.  

 Consistently, in a medium to extensive V-

sort motor, each bank will have no short of what one 

camshaft for each head. In the more prominent 

motors, the certification valves debilitate valves, and 

fuel injectors may share a normal camshaft or have 

free camshafts. Subordinate upon the sort and make 

of the motor, the region of the camshaft or shafts 

shifts. The camshaft(s) in an in-line motor is 

generally discovered either in the pioneer of the 

motor or in the most significant reason for the square 

running down one side of the chamber bank. Right 

when the barrel goes underneath the level of the 

ports, the ports are "opened" and outside air or vapor 

gasses can enter or leave, subordinate upon the kind 

of port. The ports are then "shut" when the chamber 

retreats over the level of the ports. Valves are 

mechanically opened and shut to yield or deplete the 

gasses as required. The valves are orchestrated in the 

head hurling of the motor. The time when the valve 

seats against the head is known as the valve organize. 

Most medium-sized diesel motors have either allow 

valves or fumes valves or both affirmation and vapor 

valves. 

HISTORY OF CAM SHAFT: 

An early cam was incorporated with Hellenistic 

water-driven automata from the third century BC. 

The camshaft was later portrayed in Turkey 

(Diyarbakır) by Al-Jazari in 1206. He utilized it as a 

major aspect of his automata, water-raising machines, 

and water timekeepers, for example, the palace clock. 

The cam and camshaft later showed up in European 

instruments from in any event the fourteenth century, 
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or perhaps prior.  

Among the principal autos to use motors with single 

overhead camshafts were the Maudslay planned by 

Alexander Craig and presented in 1902 and the Marr 

Auto Car composed by Michigan local Walter 

Lorenzo Marr in 1903. 

 

Fig.3: Cam shaft 

LITERATURE REVIEW 

[A.S.Dhavale], [V.R.Muttagi] studied Modeling and 

Fracture Analysis of camshaft to design good 

mechanism linkages the dynamic behavior of the 

components must be considered, this includes the 

mathematical behavior of physical model. . For this 

situation, presentation of two mass, single level of 

flexibility and various level of opportunity dynamic 

models of cam supporter frameworks are 

contemplated. The disappointment is happened as 

sudden crack at near diary area, where there is a 

pressure fixation. The fundamental reason of the 

break is resolved as a throwing imperfection and the 

camshaft of Vehicles produced from that specific 

arrangement of camshaft ought to be supplanted. 

Additionally, nondestructive testing methodology of 

the part provider ought to likewise be enhanced as the 

deformity can without much of a stretch be 

perceivable by standard nondestructive procedures. 

[R.Mahesh], [Mali1], [D.Prabhakar] presented 

Design Optimization of Cam & Follower Mechanism 

of an Internal Combustion Engine for Improving the 

Engine Efficiency. In this work an endeavor is rolled 

out to improvement the level face of supporter to a 

bended face follower, with the goal that the required 

point contact can be accomplished. As line contact 

between existing cam and supporter component 

brings about high frictional misfortunes which brings 

about low mechanical proficiency. It is watched that 

the recurrence of vibration in the current and changed 

cam and adherent instrument remains relatively same. 

This demonstrates change of the level face of roller 

devotee to a bended face roller adherent component 

brings about low frictional misfortunes due point 

contact which brings about enhanced in mechanical 

proficiency of inward ignition motor by 65% to 70%. 

1s.g.thorat, 2nitesh dubey, 3arvind shinde, 

4pushkar fulpagare,5manish suryavanshi 

Department of Mechanical Engineering, Mitcoe, Pune 

Mit College of Engineering, Pune The goal of the 

project is to design cam shaft analytically, its 

modeling and analysis under FEM. In FEM, ehavior 

of cam shaft is acquired by ehavior the aggregate 

ehavior of the components to influence the cam to 

shaft vigorous at all conceivable load cases. This 

investigation is a critical advance for settling an ideal 

size of a camshaft and knowing the dynamic practices 

of the camshaft. Initiallythe show is made by the 

fundamental needs of a motor with the accessible 

foundation information, for example, energy to be 

transmitted, powers acting over the camshaft by 

methods for valve prepare while running at greatest 

speed. 

M. Shobha Assistant Professor Department of 

Mechanical Engineering IndoAmerican Institutions 

Technical Campus, Anakapalle,  AP, India. Analysis 

of Cam Shaft in Automobiles Using Different 

Materials. In this undertaking, a cam shaft will be 
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intended for a 150cc motor and demonstrated through 

expert/design. Introduce utilized material for 

camshaft is solid metal. In this work, the camshaft 

material will be supplanted with steel and aluminum 

combination. Basic examination and model 

investigation will be done on cam shaft utilizing cast 

iron, steel and aluminum amalgam. Examination will 

be improved the situation the three materials to check 

the better material for camshaft. Demonstrating will 

be finished utilizing expert/Engineer programming 

and examination will be finished utilizing ANSYS. 

Zeyaullah Ansari1, Mohd Anwar, Md Yousuf 

Ahmed Asst. Professor in Mechanical Department, 

Lords Institute of Engineering & Technology, 

Hyderabad. Finite Element Structural Analysis of 

Automobile Camshaft. In the present work created 

Automobile camshaft by Numerical Calculations 

there after it is arranged by using Modeling 

programming PRO-E and CAE Analysis is done in 

ANSYS by contrasting material AL Metal Matrix 

Composite (ALMMC) to look into the distortion, 

anxiety created on camshaft. The examination will 

give the best way to deal with think us for the further 

future work of camshaft. Catchphrases: Design, 

Analysis, Pro-E, Ansys, IC Engines 

CAMSHAFT OPERATION 

The camshaft utilizes projections (called cams) that 

push against the valves to open them as the camshaft 

pivots; springs on the valves return them to their shut 

position. This is a basic occupation, and can greatly 

affect a motor's execution at various speeds. 

 

Fig.4: Cam shaft working 

USES OF CAM SHAFTS 

In internal combustion engines with cylinders 

generally utilized as a part of car industry, the 

camshaft is utilized to work poppet valves. It 

comprises of a barrel shaped pole running the length 

of the chamber keep money with various oval flaps 

jutting from it, one for every valve. The cam flaps 

drive the valves open by pushing on the valve, or on 

some middle of the road component, as they turn. 

TYPES OF CAMS HAFTS 

Single Overhead Cam: 

A solitary overhead cam has one cam for each head. 

So in the event that it is an inline 4-barrel or inline 6-

chamber engine, it will have one cam; in the event 

that it is a V-6 or V-8, it will have two cams (one for 

each head). On single and twofold overhead cam 

engines, the cams are driven by the crankshaft, 

through either a belt or chain called the planning belt 

or timing chain. 

Double Overhead Cam: 

A twofold overhead cam engine has two cams for 

every head. So inline engines have two cams, and V 

engines have four. Normally, twofold overhead cams 

are utilized on engines with at least four valves for 

every chamber a solitary camshaft basically can't 

sufficiently fit cam projections to impel each one of 

those valves. The fundamental motivation to utilize 

twofold overhead cams is to take into account more 

admission and fumes valves. More valves, implies 

that admission and fumes gases can stream all the 

more uninhibitedly in light of the fact that there are 

more openings for them to move through. This 

expands the energy of the engine. 

CAMSHAFT BASICS 

The key parts of any camshaft are the flaps. As the 
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camshaft turns, the projections open and close the 

admission and fumes valves in time with the 

movement of the cylinder. Things being what they are 

there is an immediate connection between the state of 

the cam projections and the way the motor performs 

in various speed ranges. To comprehend why this is 

the situation, envision that we are running a motor 

amazingly gradually - at only 10 or 20 cycles for 

every moment (RPM) - so it takes the cylinder two or 

three seconds to finish a cycle. It is difficult to really 

run an ordinary motor this gradually, yet how about 

we envision that we could. At this moderate speed, 

we would need cam flaps formed so that: Just as the 

cylinder begins moving descending in the admission 

stroke (called top right on, or TDC), the admission 

valve would open. 

The admission valve would close perfectly fine 

cylinder bottoms out. The fumes valve would open 

perfectly fine cylinder bottoms out (called base right 

on target, or BDC) toward the finish of the burning 

stroke, and would close as the cylinder finishes the 

fumes stroke. This setup would work extremely well 

for the motor as long as it kept running at this 

moderate speed. Be that as it may, what happens on 

the off chance that you increment the RPM? We 

should discover. When you increment the RPM, the 

10 to 20 RPM arrangement for the camshaft does not 

function admirably. On the off chance that the motor 

is running at 4,000 RPM, the valves are opening and 

shutting 2,000 times each moment, or 33 times each 

second. At these velocities, the cylinder is moving 

rapidly, so the air/fuel blend racing into the barrel is 

moving rapidly too. At the point when the admission 

valve opens and the cylinder begins its admission 

stroke, the air/fuel blend in the admission sprinter 

begins to quicken into the chamber. When the 

cylinder achieves the base of its admission stroke, the 

air/fuel is moving at a quite fast. If we somehow 

managed to hammer the admission valve close, the 

greater part of that air/fuel would halt and not enter 

the barrel. By leaving the admission valve open a 

little longer, the energy of the quick moving air/fuel 

keeps on constraining air/fuel into the barrel as the 

cylinder begins its pressure stroke. So the quicker the 

motor goes, the speedier the air/fuel moves, and the 

more we need the admission valve to remain open. 

We likewise need the valve to open more extensive at 

higher rates - this parameter, called valve lift, is 

represented by the cam projection profile. 

PROBLEMS RELATED TO CAM SHAFT 

Timing: 

The connection between the turn of the camshaft and 

the pivot of the crankshaft is of basic significance. 

Since the valves control the stream of the air/fuel 

blend admission and fumes gases, they should be 

opened and shut at the proper time amid the stroke of 

the cylinder. Therefore, the camshaft is associated 

with the crankshaft either specifically, by means of a 

rigging system, or by implication through a belt or 

chain called a planning belt or timing chain. 

Coordinate drive utilizing gears is abnormal in view 

of the cost. The much of the time turning around 

torque caused by the incline of the cams tends to 

cause design shake which for an all-metal apparatus 

prepare requires additionally cost of a cam damper. 

In a two-stroke motor that uses a camshaft, every 

valve is opened once for each revolution of the 

crankshaft; in these motors, the camshaft turns at an 

indistinguishable speed from the crankshaft. In a 

four-stroke motor, the valves are opened just half as 

regularly; in this way, two full pivots of the 

crankshaft happen for every revolution of the 
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camshaft.  

Duration: 

Duration is the number of crankshaft degrees of 

engine rotation during which the valve is off the seat. 

When all is said in done, more prominent term brings 

about more torque. The RPM at which top drive 

happens is commonly expanded as term increments 

to the detriment of lower rpm effectiveness (torque). 

Length particulars can regularly be misdirecting on 

the grounds that producers may choose any lift point 

from which to publicize a camshaft's term and now 

and then will control these numbers. The power and 

sit out of gear qualities of a camshaft appraised at a 

.006" lift point will be very different from one with a 

similar rating at a .002" lift point.  

Lift: 

The camshaft "lift" is the resultant net ascent of the 

valve from its seat. The more remote the valve 

ascends from its seat the more wind stream can be 

given, which is by and large more valuable. More 

prominent lift has a few restrictions. Initially, lift is 

restricted by the expanded vicinity of the valve go to 

the cylinder crown and also, more prominent exertion 

is required to move the valve springs to a higher 

condition of pressure. Expanded lift can likewise be 

restricted by flap leeway in the chamber head 

throwing. Higher valve lift can have an 

indistinguishable impact from expanded length where 

valve cover is less alluring. 

Higher lift permits more noteworthy wind current; 

albeit even by enabling a bigger volume of air to pass 

through the bigger opening, the quickness of the run 

of the mill span with a higher lift cam brings about 

less wind current than with a cam with bring down 

lift yet more length, all else being equivalent. On 

constrained enlistment engines this higher lift could 

yield preferred outcomes over longer term, especially 

on the admission side. Outstandingly however, higher 

lift has more potential issues than expanded term, 

specifically as valve prepare rpm rises which can 

bring about less productive running or loss of torque. 

Cams that have unnecessary valve lift, running at 

high rpm, can cause what is called "valve glide", 

where the valve spring pressure is deficient to keep 

the valve following the cam at its peak. This could 

likewise be an aftereffect of an extremely soak ascent 

of the projection, where the valve is adequately shot 

off the finish of the cam instead of following the 

cams' profile. This is commonly what happens when 

an engine over revs. This is the place the motor rpm 

surpasses the greatest outline rpm. The valve prepare 

is commonly the constraining component in deciding 

the most extreme rpm the motor can keep up either 

for a drawn out period or briefly. Here and there an 

over rev can cause motor disappointment when the 

valves end up twisted because of crashing into the 

cylinder crowns. 

Maintenance of cam shaft: 

The rockers or cam supporters now and then fuse a 

system to alter the valve lash through manual change, 

however most present day auto motors have pressure 

driven lifters, disposing of the need to modify the 

valve lash at consistent interims as the valve train 

wears, specifically the valves and valve situates in the 

burning chamber. 

Sliding erosion between the surface of the cam and 

the cam devotee which rides upon it can be 

significant. Keeping in mind the end goal to diminish 

wear now, the cam and devotee are both surface 

solidified, and present day oil engine oils contain 
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added substances particularly to lessen sliding 

contact. The flaps of the camshaft are generally 

marginally decreased and the characteristics of the 

valve lifters somewhat domed, making the lifters turn 

to disperse wear on the parts. The surfaces of the cam 

and adherent are intended to "wear in" together, and 

in this manner every supporter should remain with its 

unique cam flap and never be moved to an alternate 

projection. You can put new lifters on an old cam yet 

never old lifters on another cam. In a few motors the 

adherents have rollers which dispense with the 

sliding grinding and wear however add mass to the 

valve train. 

Camshaft direction are like crankshaft fundamental 

orientation, being weight bolstered with oil. In any 

case, overhead camshaft course don't generally have 

replaceable bearing shells, implying that another 

chamber head is required if the orientation endure 

wear because of inadequate or messy oil. 

INTRODUCTION TO SOLID WORKS: 

Solid works mechanical design automation software 

is a feature-based, parametric solid modeling design 

tool which advantage of the easy to learn windows TM 

graphical user interface. We can create fully associate 

3-D solid models with or without while utilizing 

automatic or user defined relations to capture design 

intent. 

Building a model in Solid Works usually starts with a 

2D sketch (although 3D sketches are available 

for power users). The sketch consists of geometry 

such as points, lines, arcs, conics (except the 

hyperbola), and spines. Dimensions are added to the 

sketch to define the size and location of the 

geometry. Relations are used to define attributes such 

as tangency, parallelism, perpendicularity, and 

concentricity. The parametric nature of Solid Works 

means that the dimensions and relations drive the 

geometry, not the other way around. The dimensions 

in the sketch can be controlled independently, or by 

relationships to other parameters inside or outside of 

the sketch. 

Fig.5: Camshaft design 

INTRODUCTION  

ANSYS 16.0 

ANSYS 16.0 delivers innovative, dramatic 

simulation technology advances in  every major 

Physics discipline, along with improvements in 

computing speed and enhancements to enabling 

technologies such as geometry handling, meshing 

and post-processing. These advancements alone 

represent a major step ahead on the path forward in 

Simulation Driven Product  Development.  ANSYS 

16.0 delivers innovative, dramatic simulation 

technology advances in  every major Physics 

discipline, along with improvements in computing 

speed and enhancements to enabling technologies 

such as geometry handling, meshing and post-

processing. These advancements alone represent a 

major step ahead on the path forward in Simulation 

Driven Product  Development. 
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STATIC STRUCTURAL ANALYSIS ON CAM 

SHAFT 

Cam shaft  is imported in ansys in geometry 

 

Fixed support 

 

Pressure 725MPa  is applied on the face 

 

Mesh  

 

Material: Aluminum Alloy 

Aluminum alloy 

Max stress 

 

Total deformation 

 

Max strain  

 

Material: Aluminium Silicon carbide 

Max stress 

 

Total deformation 
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Max strain  

 

Material: Magnesium Alloy 

Max stress 

 

Total deformation 

 

Max strain  

 

Material: Gray cast iron 

Max stress 

 

Total deformation 

 

Max strain  

 

Material: Mild steel 

Max stress 

 

Total deformation 
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Max strain  

 

MODAL ANALYSIS ON CAM SHAFT 

Material: Aluminum alloy 

Mode 1 

 

Mode 2 

 

Mode 3 

 

Material: Aluminum silicon carbide  

Mode 1 

 

Mode 2 

 

Mode 3 

 

Material: Magnesium alloy 

Mode 1 
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Mode 2 

 

Mode 3 

 

Material: Gray cast iron 

Mode 1 

 

Mode 2 

 

Mode 3 

 

Material: Mild steel 

Mode 1 

 

Mode 2 

 

Mode 3 

 

RESULTS 

Static Structural Results: 

Material stress strain def 

Al alloy 40.967 0.00057922 0.37581 

AlSiC 41.01 0.00055634 0.36017 

Mg alloy 41.053 0.0009159 0.59156 
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Mild steel 42.217 0.00020669 0.1352 

Gray cast 

iron 

42.179 0.00038484 0.25219 

 

Modal Analysis Results 

mater

ial 

Mod

e 1 

freq Mod

e 2 

freq Mod

e 3 

freq 

Al 

alloy 

60.2

95 

337.

69 

60.2

95 

337.

78 

59.8

12 

947.

69 

Al 

SiC 

60.9

54 

348.

71 

60.9

57 

348.

81 

60.4

72 

978.

51 

Mg 

alloy 

74.8

2 

333.

94 

74.8

33 

334.

04 

74.2

32 

936.

98 

Mild 

steel 

74.8

22 

333.

94 

74.8

38 

334.

03 

74.2

33 

936.

97 

Gray 

cast 

iron 

61.0

73 

337.

19 

61.0

75 

337.

27 

60.5

83 

946.

28 

 

CONCLUSION 

 Modeling and analysis of cam shaft is done. 

 Modeling of cam shaft is done in solid works 

2016 design software. 

 Static analysis is carried out in Ansys work 

bench 16.0. 

 Load applied is 725N and materials applied 

are Al alloy, Aluminium Silicon carbide and 

Magnesium Alloy, Mild steel and Gray cast 

iron. 

 Structural deformations such as stress, 

deformation and strain are studied and 

tabulated. 

 From the results we can conclude that Al 

alloy is showing low stress and deformation 

values compared to remaining materials. 

 Dynamic analysis (model) is carried out on 

three different mode conditions. 

 The deformation on the Al alloy is showing 

less value as compare to remaining materials. 

Deformation values on different modes with 

respective different frequencies are noted as result and 

tabulated. 
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