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Abstract— Rocker Arm is the major component in the IC 

Engine. The main function of the rocker arm is to open the 

inlet valve and exhaust valve. It is actuated through the 

fulcrum pivoted in the middle of the arm. The rocker arm will 

be actuated due to the forces of cam and valve spring. Due to 

varying forces at both the ends i.e. cam end and valve end the 

life of the rocker arm is reducing. Hence it is very important 

to estimate the life of the rocker arm. In this project the static 

structural analysis is performed to find the strength of the 

component and fatigue analysis is performed to estimate the 

life of the component with different materials like structural 

steel, grey cast iron and aluminum alloy. The 3D model of 

rocker arm is create by using industrial CAD tool Catia V5 

R20. The static and fatigue analysis is performed using 

industrial CAE tool Ansys Workbench 15.0. In this project it 

is estimated that the rocker arm with aluminum alloy is 

having more number of life cycles and less sensitivity due to 

increase in the loads compared to other materials. In this 

thesis it is suggested that the aluminum alloy is best suitable 

for rocker arm for longer life. 
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I. INTRODUCTION 

A rocker arm (with respect to an internal consuming engine 

of vehicle, marine, cruiser and reacting flight types) is a 

faltering switch that passes on extended advancement from 

the cam fold into straight improvement at the poppet valve to 

open it. One end is raised and brought somewhere near a 

rotating projection of the camshaft (either direct or through a 

tappet (lifter) and pushrod) while the furthest edge follows up 

on the valve stem. Exactly when the camshaft fold raises the 

outside of the arm, inside presses down on the valve stem, 

opening the valve. Exactly when the outside of the arm is 

permitted to return in light of the camshafts upset, inside 

ascents, allowing the valve spring to close the valve. 

As a rocker arm is followed up on by a camshaft 

fold, it pushes open either an affirmation or vapor valve. This 

empowers fuel and air to be drawn into the consuming 

chamber in the midst of the affirmation stroke or exhaust 

gases to be expelled in the midst of the vapor stroke. Rocker 

arms were first created in the nineteenth century and have 

changed little in limit starting now and into the foreseeable 

future. Improvements have been made, in any case, in the two 

efficiencies of movement and advancement materials.  

A. Working of Rocker Arm 

In various inside consuming engines, rotational development 

is prompted in the wrench shaft as the chambers cause it to 

turn. This turn is implied the camshaft by methods for a belt 

or chain. In this manner, folds on the camshaft are associated 

with push open the valves by methods for rocker arms. This 

can be practiced either through direct contact between a 

camshaft fold and rocker arm or in an indirect manner anyway 

contact with a lifter driven pushrod.  

Overhead cam engines have folds on the camshaft 

which contact each rocker arm authentically, while overhead 

valve engines use lifters and pushrods. In overhead cam 

engines, the camshaft can be arranged in the head, while 

overhead valve engines have the camshaft in the square. The 

two groupings are found in the US, yet rules have added to 

the reduction of overhead valve applications elsewhere on the 

planet.  

B. Rocker Ratio 

A rocker arm is essentially a decisively advantaged switch 

that makes an understanding of camshaft data into valve 

actuation. The mechanical piece of breathing space is 

described by a rocker's extent.  

The standard minimal square Chevy (SBC) uses a 

1.5:1 extent rocker arm. Toward the day's end, the rocker-arm 

tip (yield) moves 1.5 events the migration of its pushrod 

connection (data), or camshaft-fold lift. The 1.5:1-extent 

rocker arm deciphers 0.350 slithers of camshaft-fold lift into 

0.525 inch of valve lift (0.350 inch x 1.5 = 0.525 inch). By 

growing the rocker-arm extent, it's possible to construct valve 

lift while never reaching the camshaft. A 1.6:1-extent rocker 

arm translates the comparable 0.350 inch of camshaft-fold lift 

into 0.560 inch of valve lift (0.350 inch x 1.6 = 0.560 inch). 

This is a lift addition of about 6.7 percent. Valve lift can 

routinely be extended as much as 10 percent by growing 

rocker extent. Since rocker arms are used to control both the 

confirmation and exhaust valves, swapping high-extent 

rocker arms onto an engine increases both the affirmation air 

course and the vapor looking through potential. Guideline 

speaking, a thump in rocker-arm extent brings about a 

noticeable execution gain.  

C. Types of Rocker Arm  

Rocker arms are of various types, there structure and points 

of interest are different for different sorts of vehicles (bikes, 

cars trucks, etc). Despite for same kind of vehicle class rocker 

arms changes some way or another or another. Sorts of rocker 

arm moreover depend on which kind of Internal-start engine 

is used in a vehicle (for instance Drive Rod Engines, Over 

Head Cam Engines, etc).  

1) Stepped Steel Rocker Arm 

2) Roller Tipped Rocker Arm  

3) Full Roller Rocker Arm  

4) Shaft Rocker Arms  

5) Centre Pivot Rocker Arms   

6) End Pivot (Finger Follower) Rocker Arms  

D. Rocker Geometry 

Rocker geometry is "edges of movement." It isn't some direct 

reference point on the tip of the valve, that attempting to 

change the wear example will promise it being right. What is 

right? Right, is "proficiency." It is having minimal measure 

of squandered movement being utilized to do the best 

measure of work (that is intended to be finished by the cam). 

This last point is significant, in light of the fact that the rocker 

arm can be utilized to add to the cam, other than what it as a 

rule does by blunder, which is detract from the cam. 
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E. Materials  

Past excessive proportions and erosion reduction 

advancements, execution rocker-swap speak should 

incorporate exchanges of materials, first-rate, and 

dependability. The maximum famous rocker materials are 

steel and aluminum.  

1) Steel-Many car programs utilize metal consequently, as 

this material can deliver a concord amongst weight and 

longevity.  

2) Anodized-aluminum Curler rockers-Nothing shouts 

advanced in extra of a lot of anodized-aluminum roller 

rockers, paying little heed to their real optimistic 

outcome. 

3) High-quality composite aluminum Rocker-High-nice 

mixture aluminum rocker arms are brilliant, light-weight 

entertainers.  

4) Chrome-moly steel-Chrome-moly steel is a normal 

fabric for superior elements, and rocker arms are no 

exemption.  

II. OBJECTIVES AND METHODOLOGY 

A. Objectives: 

 The main objective of this project is to estimate the life 

of the rocker arm with different materials 

 Determination of Fatigue Life Cycle, Safety Factor and 

Fatigue Sensitivity 

 Optimization of rocker arm for life of the component 

B. Methodology 

 Review the design and life of the component 

 Generating the model of rocker arm in Catia V5 R20. 

 Import the geometry into ANSYS Workbench. 

 Mesh the model and preparation of boundary conditions. 

 Estimate the stresses using FE Approach. 

 Compare the results with different materials 

III. DESIGN AND ANALYSIS OF ROCKER ARM 

Linear static structural analysis has been conducted to find 

out the static strength of the component with different 

material like Structural Steel, Grey Cast Iron and Aluminum 

Alloy 

Fatigue analysis has been conducted to estimate the 

fatigue life, fatigue safety factor and fatigue sensitivity 

A. Geometry of IC Engine Rocker Arm 

 Below fig shows the 2D geometry of the IC engine 

rocker arm 

 Geometry has been generated by using Catia V5 R20 

 

B. Material Properties of Different Materials 

Below materials has been selected for the optimization of 

design 

MATERIA

LS 

YOUNG

’S 

MODUL

US 

(MPa) 

POISSO

N’S 

RATIO 

DENSI

TY 

(g/cm3) 

YIEL

D 

STRE

SS 

(MPa) 

STRUCTU

RAL 

STEEL 

2.1e5 0.3 7.85 460 

GREY 

CAST 

IRON 

1.1e5 0.28 7.2 412 

ALUMINU

M ALLOY 
71e3 0.35 2.77 310 

Table 1: Material Properties of different materials 

1) Von-Mises Stress Plot 

 
2) Maximum Displacement Plot 
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3) Results of Fatigue Analysis of Rocker Arm 

 

IV. RESULTS AND DISCUSSIONS 

From the above analysis following results has been obtained: 

Mater

ial 

Von-

Mises 

Stress 

(MPa) 

Max. 

Displac

ement 

(mm) 

Minimum 

Life 

Cycle 

(No. 

Cycles) 

Safe

ty 

Fact

or 

Sensitivity 

(No. 

Cycles for 

150% of 

Load) 

Struct

ural 

Steel 

91.59 0.067 7.31e5 0.94 1.017e5 

Grey 

Cast 

Iron 

91.71 0.128 7.26e5 0.93 1.012e5 

Alumi

num 

Alloy 

91.38 0.201 4.59e7 0.90 8.470e5 

Table 2: Results of Static Structural and Fatigue Analysis 

 Above table represents the results of Static Structural and 

Fatigue Analysis of Rocker Arm with different materials 

 From the above results it can be observed that the von-

mises stresses and maximum displacements are almost 

same  

 From the above results it can be seen that the Rocker Arm 

with Aluminum Alloy is having more life cycles 

compared to Structural Steel and Grey Cast Iron 

 From the above results it can be seen that the Rocker Arm 

with Aluminum Alloy is lesser sensitivity compared to 

Structural Steel and Grey Cast Iron when load is 

increased to 150% of actual load 

V. CONCLUSION 

Linear Static Structural Analysis is performed to find the 

strength of the material and Fatigue Analysis is conducted to 

estimate the fatigue life of the component with the different 

materials. 

From the above results of linear static and fatigue 

analysis of rocker arm with different materials, the following 

conclusion are made:  

 The Von-Mises Stresses obtained are almost same for the 

different materials  

 The Maximum Displacements are also almost similar for 

the different materials 

 The results of Safety Factor for the different materials are 

similar  

 As the major focus of this project is to improve the 

fatigue life cycle and fatigue sensitivity of the rocker 

arm, the fatigue analysis is performed 

 The Minimum Life Cycle of the rocker arm with 

Aluminum Alloy is more compared to Structural Steel 

and Grey Case Iron 

 The Fatigue Sensitivity of the rocker arm with 

Aluminum Alloy is less compared to Structural Steel and 

Grey Cast Iron 

 Finally it is concluded that the rocker arm with 

Aluminum Alloy can be replaced with Structural Steel 

and Grey Cast Iron for better life of the component 
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