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Abstract: 

A camshaft is a shaft to which a cam is 

secured or of which a cam shapes an essential part. 

In inside burning motors 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 manage an account with various oval flaps 

projecting from it, one for every valve.  

The turn of the camshaft and the revolution 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. This 

camshaft is pivot at high speeds causing vibrations in 

the framework.  

Camshafts are additionally subjected to shifting 

contact weariness stacks because of the contact of the 

plunger on the cam. Camshafts are turning parts with 

basic load; these correct esteems are should have 

been deciding to keep away from disappointment in 

camshaft.  

Here in this undertaking demonstrating of camshaft 

is done in solid works 2016 outline programming and 

static analysis and dynamic analysis is done in ansys 

14.5 and used different materials at certain load. 

 

Fig 1 Cam shaft 

INTRODUCTION: 

A cam is a mechanical gadget used to transmit 

movement to an adherent by coordinate contact. The 

driver is known as the cam and the determined part is 

known as the adherent. In a cam adherent match, the 

cam ordinarily pivots while the supporter may 

decipher or sway. 

To build the adaptability in timing the valve opening, 

valve shutting, and infusion of fuel, and to expand 

control or to diminish cost, an motor may have at 

least one camshafts. 

Valves are mechanically opened and closed to admit 

or exhaust the gasses as needed. The valves are 

located in the head casting of the engine. The point at 

which the valve seats against the head is called the 

valve seat. Most medium-sized diesel engines have 

either intake valves or exhaust valves or both intake 

and exhaust valves. 

Camshaft is utilized as a part of the motor for 

exchanges movement to channel and fumes valve. On 

the off chance that exchange of movement isn't 
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legitimate then the feeds won't work in appropriate 

way. To construct the flexibility in timing the valve 

opening, valve closing, and implantation of fuel, and 

to extend control or to diminish cost, an engine may 

have no less than one camshafts. 

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 

opportunity and different level of flexibility dynamic 

models of cam supporter frameworks are examined. 

The disappointment is happened as sudden break at 

near diary area, where there is a pressure fixation. 

The fundamental reason of the break is resolved as a 

throwing deformity and the camshaft of Vehicles 

produced from that specific arrangement of camshaft 

ought to be supplanted. Likewise, nondestructive 

testing strategies of the part provider ought to 

likewise be enhanced as the imperfection can without 

much of a stretch be discernible 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 adherent, so the required point contact 

can be accomplished. As line contact between 

existing cam and devotee component brings about 

high frictional losses which brings about low 

mechanical proficiency. It is watched that the 

recurrence of vibration in the current and altered cam 

and adherent instrument remains relatively same. This 

shows change of the level face of roller adherent to a 

bended face roller supporter system brings about low 

frictional misfortunes due point contact which brings 

about enhanced in mechanical proficiency of IC 

engine by 65% to 70%. 

1s.g.Thorat, 2Nitesh Dubey, 3arvind Shinde, 

4pushkar fulpagare, 5manish Suryavanshi 

1Department of Mechanical Engineering, Mitcoe, 

Pune 2,3,4,5Mit College of Engineering, Pune The 

objective of the task is to plan cam shaft 

diagnostically, its displaying and examination under 

FEM. In FEM, conduct of cam shaft is acquired by 

conduct the aggregate conduct of the components to 

influence the cam to shaft robust at all conceivable 

load cases. This examination is an imperative 

advance for settling an ideal size of a camshaft and 

knowing the dynamic conduct of the camshaft. At 

first the model is made by the essential 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 most extreme speed. 

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 paces. 

 

Fig2: Cam shaft working 

Uses of cam shafts: 

In inner burning motors with pistons for the most part 
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utilized as a part of automobile industry, the camshaft 

is utilized to work poppet valves. It comprises of a 

tube shaped bar running the length of the chamber 

manage an account with various elongated 

projections jutting from it, one for every valve. The 

cam projections constrain the valves open by pushing 

on the valve, or on some halfway system, as they 

pivot. 

Position of cam shaft: 

 

Fig3: Position of cam shaft 

Depending upon the area of the camshaft, the cam 

works the valves either specifically or through a 

linkage of push rods and rockers. Coordinate task 

includes a more mechanism and prompts less 

disappointments, yet requires the camshaft to be 

situated at the highest top of the chambers. 

CLASSIFICATION 

TYPES OF CAM SHAFTS: 

Single Overhead Cam: 

A single overhead cam has one cam for each head. 

So, on the off chance that it is an inline 4-chamber or 

inline 6-barrel engine, it will have one cam; on the off 

chance that it is a V-6 or V-8, it will have two cams 

(one for each head). On single and twofold overhead 

cam motors, 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 motor has two cams for each 

head. So inline motors have two cams, and V motors 

have four. Normally, twofold overhead cams are 

utilized on motors with at least four valves for every 

chamber - a single camshaft just can't sufficiently fit 

cam flaps to impel each one of those valves. The 

principle motivation to utilize twofold overhead cams 

is to take into consideration 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 course through. This expands 

the energy of the motor. 

PROBLEMS RELATED TO CAM SHAFT 

Timing: 

The connection between the revolution 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 suitable time amid 

the stroke of the cylinder. 

Consequently, the camshaft is associated with the 

crankshaft either straightforwardly, by means of a 

gear mechanism, or in a roundabout way by means of 

a belt or chain called a planning belt or timing chain. 

Coordinate drive utilizing gears is strange in view of 

the cost. The as often as possible turning around 

torque caused by the slant of the cams tends to cause 

intend shake which for an all-metal rigging train 

requires additionally cost of a cam damper. 

In a few modeling the camshaft additionally drives 

the distributor and the oil and fuel pumps. A few 

vehicles may have the power directing pump driven 

by the camshaft. With some early fuel infusion 

frameworks, cams on the camshaft would work the 

fuel injectors. Honda overhauled the VF750 bike 

from chain drive to the rigging drive VFR750 
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because of outlandish issues with the VF750 Hi-Vo 

altered chain drive. 

Duration: 

Term is the quantity of crankshaft degrees of motor 

turn amid which the valve is off the seat. When all is 

said in done, more prominent length brings about 

horsepower. The RPM at which top horsepower 

happens is ordinarily expanded as length increments 

to the detriment of lower rpm proficiency (torque). 

Duration can frequently be deceiving on the grounds 

that producers may choose any lift point from which 

to publicize a camshaft's span and once in a while 

will control these numbers. The power and sit still 

qualities of a camshaft appraised at a .006" lift point 

will be entirely 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 current can be 

given, which is by and large more valuable. 

Greater lift has a few constraints 

Firstly, lift is constrained by the expanded vicinity of 

the valve make a beeline for the cylinder crown and 

furthermore, more noteworthy exertion is required to 

move the valve springs to a higher condition of 

pressure. Expanded lift can likewise be constrained 

by projection leeway in the barrel head throwing. 

Higher valve lift can have an indistinguishable 

impact from expanded length where valve cover is 

less attractive. 

Maintenance of cam shaft: 

The surfaces of the cam and supporter are intended to 

"wear in" together, and along these lines every 

adherent should remain with its unique cam 

projection and never be moved to an alternate flap. 

You can put new lifters on an old cam yet never old 

lifters on another cam. In a few motors the devotees 

have rollers which dispose of the sliding grinding and 

wear however add mass to the valve prepare. 

Camshaft bearing are like crankshaft primary course, 

being pressure-fed with oil. Nonetheless, overhead 

camshaft direction don't generally have replaceable 

bearing shells, implying that another barrel head is 

required if the course endure wear because of 

deficient or grimy oil. 

SOLIDWORKS 

Solid Works is mechanical design automation 

software that takes advantage of the familiar 

Microsoft Windows graphical user interface. 

It is an easy-to-learn tool which makes it possible for 

mechanical designers to quickly sketch ideas, 

experiment with features and dimensions, and 

produce models and detailed drawings. 

A Solid Works model consists of parts, assemblies, 

and drawings. 

 Typically, we start with a sketch, make a base 

element, and after that add more highlights to the 

model. (One can likewise start with a insert 

surface or strong geometry).  

 We are allowed to refine our plan by including, 

changing, or reordering highlights.  

 Associativity between parts, assemblies, and 

drawings that progressions made to one view are 

consequently made to every other view. 

 We can create illustrations or congregations 

whenever in the design procedure. 

Solid works mechanical design robotization 

programming is a component based, parametric 

strong demonstrating configuration instrument which 

preferred standpoint of the simple to learn windows 

TM graphical user interface. We can make 
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completely relate 3-D strong models with or without 

while using programmed or client characterized 

relations to catch plan purpose. 

Outline aim is the means by which the maker of the 

part needs it to react to changes and updates. For 

instance, you would need the gap at the highest point 

of a drink can to remain at the best surface, paying 

little respect to the stature or size of the can. Strong 

Works enables you to determine that the opening is 

an element on the best surface, and will then respect 

your plan aim regardless of what the stature you later 

provided for the can. Several factors add to how we 

catch outline purpose are Automatic relations, 

Equations, added relations and dimensioning. 

Several ways a part can be builded like 

Layer-cake approach: The layer-cake approach 

constructs the section one piece at a time, including 

each layer, or feature, onto the past one. 

Potter’s wheel approach: 

The potter's wheel approach manufactures the part as 

a solitary rotated feature. As a solitary draw speaking 

to the cross area incorporates all the data and 

measurements important to influence the part as one 

to include. 

Manufacturing approach: 

In an assembly, the simple to draw relations is mates. 

Similarly as outline relations characterize conditions, 

for example, tangency, parallelism, and concentricity 

as for portray geometry, get together mates 

characterize identical relations as for the individual 

parts or segments, permitting the simple development 

of assemblies. Solid Works likewise incorporates 

extra propelled mating highlights, for example, 

designed gear and cam supporter mates, which permit 

displayed, adapt congregations to precisely recreate 

the rotational development of a real apparatus 

prepare. 

At long last, sketches can be made either from parts 

or congregations. Perspectives are naturally produced 

from the strong model, and notes, measurements and 

resistances would then be able to be effortlessly 

added to the illustration as required. The illustration 

module incorporates most paper sizes and norms. 

A Solid Works display comprises of parts, 

assemblies, and drawings.  

(1) Part: Individual segments are attracted the type of 

part illustrations.  

(2) Assembly: The individual parts are collected in 

this district.  

(3) Drawings: This contains definite data of the get 

together. 

MODELLING OF CAM SHAFT 

 

Fig4: sketch, give dimensions and revolve it 

 

Fig5: Draw the sketch as follows and make extrude in 

feature to form cam shape and Draw the remaining 

cams as above 
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Fig6: Draw the following sketch and make extrude 

 

Fig7: Cam shaft 

 

Fig8: Four views of cam shaft 

INTRODUCTION TO SIMULATION 

Strong Works Simulation is a plan investigation 

framework completely coordinated with Solid 

Works. Strong Works Simulation gives recreation 

answers for straight and nonlinear static, recurrence, 

clasping, warm, weariness, weight vessel, drop test, 

direct and nonlinear dynamic and streamlining 

examinations. 

Powered by quick and exact solvers, Solid Works 

Simulation empowers you to tackle huge issues 

instinctively while you plan. Solid Works Simulation 

comes in two packs: Solid Works Simulation 

Professional and Solid Works Simulation Premium to 

fulfill your investigation needs. Solid Works 

Simulation abbreviates time to showcase by sparing 

time and exertion in hunting down the ideal plan.  

 

Figure9: Simulation example 

Benefits of Simulation: 

Subsequent to building your model, you have to 

ensure that it performs effectively in the field. 

Without investigation devices, this assignment must 

be replied by performing costly and tedious item 

advancement cycles. An item advancement cycle 

regularly incorporates the accompanying advances: 

1. Building your model.  

2. Building a model of the outline.  

3. Testing the model in the field.  

4. Evaluating the consequences of the field 

tests.  

5. Modifying the outline in light of the field 

test comes about. 

Basic Concepts of Analysis: 

The product utilizes the Finite Element Method 

(FEM). FEM is a numerical system for examining 

building outlines. FEM is acknowledged as the 

standard investigation technique because of its all 

inclusive statement and reasonableness for PC 

execution. FEM partitions the model into numerous 

little bits of straightforward shapes called elements 

adequately supplanting a mind boggling issue by 

numerous basic issues that should be unraveled all 

the while. 

 
 

CAD model of a Model subdivided into small 
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part  pieces (elements)  

Elements share regular focuses called nodes. The 

way toward isolating the model into little pieces is 

called meshing.  

The conduct of every component is notable under all 

conceivable help and load situations. The limited 

component technique utilizes elements with various 

shapes. 

The reaction anytime in an element is interjected 

from the reaction at the element nodes. Every node is 

completely depicted by various parameters relying 

upon the investigation compose and the element 

utilized. For instance, the temperature of a node 

completely depicts its reaction in warm examination. 

For auxiliary examinations, the reaction of a node is 

depicted, when all is said in done, by three 

interpretations and three pivots. These are called 

degrees of flexibility (DOFs). Examination utilizing 

FEM is called Finite Element Analysis (FEA). 

 

A tetrahedral element. Red dots represent nodes. 

Edges of an element can be curved or straight. 

The software details the conditions administering the 

conduct of every element contemplating its 

availability to different elements. These conditions 

relate the reaction to known material properties, 

restraints, and loads. 

Analysis Steps: 

The steps needed to perform an analysis depend on 

the study type. You complete a study by performing 

the following steps:  

 Create an investigation characterizing its 

examination write and options.  

 If required, characterize parameters of your 

investigation. A parameter can be a model 

measurement, material property, force value, or 

any other input.  

 Define material properties.  

 Specify restrictions and burdens.  

 The program naturally makes a mixed work 

when diverse geometries (solid, shell, auxiliary 

individuals and so on.) exist in the model.  

 Define part contact and contact sets.  

 Mesh the model to separate the model into 

numerous little pieces called elements. Fatigue 

and optimization thinks about utilize the lattices 

in referenced examinations.  

 Run the examination.  

 View comes about. 

Specific capabilities of Solid works Simulation: 

1. Static Analysis: 

At the point when loads are connected to a 

body, the body twists and the impact of 

burdens is transmitted all through the body. 

The outside loads incite inward loads and 

responses to render the body into a condition 

of balance. Linear Static examination 

displacements, strains, stresses, and response 

forces under the impact of connected loads. 

2. Thermal Stress Analysis: 

Changes in temperature can actuate 

considerable misshapenness, strains, and 

stresses. Thermal stress examination alludes to 

static analysis that incorporates the impact of 

temperature. 

Perform thermal stress examination utilizing 

one of the accompanying choices: 
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• Using a uniform ascent or drop in 

temperature for the entire model. 

• Using a temperature profile coming about 

because of a consistent state or thermal 

analysis. 

• Using a temperature profile from Flow 

Simulation. 

3. Frequency analysis : 

On the off chance that the plan is subjected to 

dynamic situations, static examinations can't 

be utilized to assess the reaction. Recurrence 

studies can enable you to stay away from 

reverberation and plan vibration confinement 

frameworks. They additionally frame the 

reason for assessing the reaction of straight 

powerful frameworks where the reaction of a 

framework to a dynamic domain is thought to 

be equivalent to the summation of the 

commitments of the modes considered in the 

investigation. 

4. Dynamic analysis : 

Dynamic investigation include:  

• Design auxiliary and mechanical 

frameworks to perform without 

disappointment dynamic environment.  

• Modify framework's qualities (i.e., 

geometry, damping systems, material 

properties, and so forth.) to lessen vibration 

impacts. 

5. Buckling analysis : 

Used to calculate the clasping loads and 

decide the clasping mode shape. Both linear 

(Eigen esteem) and nonlinear buckling 

investigations are conceivable. 

6. Non-linear static analysis   : 

Every single genuine structure carryon non 

linearly somehow at some level of stacking. 

At times, straight investigation might be 

sufficient. In numerous different cases, the 

straight arrangement can deliver incorrect 

outcomes in light of the fact that the 

presumptions whereupon it is based are 

abused. Non linearity can be caused by the 

material conduct, extensive removals, and 

contact conditions. We can utilize a 

nonlinear report to take care of a direct 

issue. The outcomes can be marginally 

extraordinary because of various procedures. 

In the nonlinear static investigation, 

dynamic impacts like inertial and damping 

powers are not considered.  

7. Drop test studies : 

Drop test examines assess the impact of the 

effect of a section or assembly with an 

inflexible or adaptable planar surface. 

Dropping a protest on the floor is a 

commonplace application and henceforth the 

name. The program figures effect and 

gravity stacks naturally. No different load or 

limitations are permitted. 

8. Fatigue Analysis : 

Weakness is the prime reason for the 

disappointment of numerous items, 

particularly those made of metals. Cases of 

disappointment because of weariness 

incorporate, pivoting hardware, jolts, plane 

wings, customer items, seaward stages, 

ships, vehicle axles, bridges, and bones. 

9. Pressure vessel Design study : 

In a Pressure Vessel Design study, you 

combine the results of static studies with the 
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desired factors. Each static study has a 

different set of loads that produce 

corresponding results. These loads can be 

dead loads, live loads (approximated by 

static loads), thermal loads, seismic loads, 

and so on. The Pressure Vessel Design study 

combines the results of the static studies 

algebraically using a linear combination or 

the square root of the sum of the squares 

(SRSS). 

INTRODUCTION TO ANSYS 

ANSYS 14.5 conveys creative, emotional 

reproduction innovation progresses in each real 

Physics teach, alongside changes in figuring pace and 

upgrades to empowering advances, for example, 

geometry taking care of, cross section and post-

preparing. These progressions alone speak to a 

noteworthy advance ahead on the way ahead in 

Simulation Driven Product Development. Yet, 

ANSYS has come to considerably facilitate by 

conveying this innovation in an inventive 

reenactment structure, ANSYS Workbench 14.5. The 

ANSYS Workbench condition is the paste that ties 

the reproduction procedure; this has not changed with 

version.14.5. In the first ANSYS Workbench, the 

client cooperated with the investigation in general 

utilizing. The stage's undertaking page: propelling the 

different applications and following the subsequent 

documents utilized during the time spent making an 

examination. Tight joining between the segment 

applications yielded remarkable usability for setup 

and arrangement of even complex multi material 

science reproductions. 

 

Fig10: Ansys simulation 

In ANSYS 14.5, while the inside applications may 

have all the earmarks of being conspicuous, they are 

bound together through the inventive assignment 

page that exhibits the possibility of the endeavor. 

This builds up the endeavor page thought. Rather 

than offer a direct summary of records, the endeavor 

schematic shows a careful point of view of the entire 

examination wander fit as a fiddle in which express 

data associations are quickly obvious. Building and 

connecting with these flowcharts is immediate. 

Analysis Types: 

The different type of analysis that can be performed 

in ANSYS   

1. Structural static analysis: 

2. Structural dynamic analysis 

3. Structural buckling analysis 

 Linear buckling 

 Non linear buckling 

4. Structural non linearity 

5. Static and dynamic kinematics analysis 

6. Thermal analysis 

7. Electromagnetic field analysis 

8. Electric field analysis 

9. Fluid flow analysis 

 Computational fluid dynamics 

 Pipe flow 

10. Coupled-field analysis 

Advantages of ANSYS: 

1. The ANSYS program is an adaptable and practical 

device which helps in the diminishment of modify on 

model.  

2. ANSYS program is a graphical UI that encourages 

the clients with simple and instinctive way to 

program orders, documentation and capacities.  
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3. Keeping in mind the end goal to diminish the 

creation costs, ANSYS empowers to improve the 

plan in the advancement procedure itself.  

4. ANSYS program helps in outlining the PC models 

and concentrate the physical reactions, for example, 

feelings of anxiety, temperature appropriation. 

Steps in Solving: 

To solve ANSYS problem analytically, we need to 

define: 

1. Solution domain 

2. Physical model 

3. Boundary condition 

4. Physical properties 

ANALYSIS OF CAM SHAFT 

Model: 

 

Fixed: 

 

Load: 850N 

 

Mesh: 

 

MATERIAL: 42CrMo4 

Stress: 

 

Strain: 

 

Deformation: 

 

MATERIAL: Aluminum Silicon Magnesium 

Alloy 

Stress: 
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Strain: 

 

Deformation: 

 

MATERIAL: Magnesium Alloy 

Stress: 

 

Strain: 

 

Deformation: 

 

MODEL ANALYSIS: 

Mode1 

 

Mode2 

 

Mode3 

 

Graph: 
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42 crmo4: 

Mode 1: 

 

Mode2 

 

Mode3 

 

Graph: 

 

 

42 crmo4: 

Mode 1 

 

Mode2 

 

Mode3 



 

International Journal of Research 
Available at https://edupediapublications.org/journals 

e-ISSN: 2348-6848  
p-ISSN: 2348-795X  
Volume 05 Issue 04 

February 2018 

 

Available online: https://edupediapublications.org/journals/index.php/IJR/ P a g e  | 2484 
 

 

Graph: 

 

 

Aluminum silicon magnesium alloy: 

Mode 1 

 

Mode2 

 

Mode3 

 

Graph: 

 

 

RESULTS: 

Static Structural Results: 

Material  Max 

stress 

Total 

deformation 

Max strain 

42CrMo4   47.89 0.14943 0.00022889 

AlSiM 

Alloy 

  48.031 0.45338 0.00069877 

Magnesium 

Alloy 

48.131 0.69356 0.0010738 

Modal Analysis Results: 

Mat

eria

l 

Mode 1 Mode 2 Mode 3 

 Freq

uenc

y 

Defor

matio

n 

Freq

uenc

y 

Defor

matio

n 

Freq

uenc

y 

Defor

matio

n 

M 

Allo

y 

333.

94 

74.82

2 

333.

03 

74.83

8 

936.

97 

74.23
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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 14.5. 

 Load applied is 850N and materials applied 

are 42CrMo4 (special alloy steel), Aluminum 

Silicon Magnesium Alloy and Magnesium 

Alloy. 

 Structural deformations such as stress, 

deformation and strain are studied and 

tabulated. 

 From the results we can conclude that 

42CrMo4 (special alloy steel) 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 42CrMo4 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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