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ABSTRACT

An excavator is a typical hydraulic heavy-duty human operated machine
used in general versatile construction operations, such as digging, ground
leveling, carrying loads, dumping loads and straight traction. After doing such

operation, there is possibility of breaking of pin in tooth adapter assembly as

wetl as Lending o1 100t point.

The objective of this paper is to design an excavator bucket by using
CATIA-parametric 5.0 software. Model is exported through IGES file format
for meshing in analysis software Boundary conditions and the forces are applied
at the tip of teeth of excavator bucket. Static analysis is done in ANSYS

analysis software.

In this paper the stresses developed at the tip of excavator bucket teeth

are calculated, Percentage emor between stress Analytical result and stress

. AR i

ANSYS result are calculated.
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FINITE ELEMENT ANALYSIS L T p
3 0 o
OBJECTIVES:
* Tointroduce the concepts of Math
ematical Modeling of £ ineering Probi
* Toappreciate the use of FEM to a range of Engmeesnng F?r%bleng i
ﬁ;N:T! » INTRODUCTION 9
storical Background - Mathematical Model; i i ineeri
Equations Discrets. and i eling of field problg{ns in Engmeermg - Governing
_;.‘;.:%h"ﬁ‘.-&_,"&.-;siduai P Brugl modeis Boundary, Initial and Eigen Value
echni

roblems~—
: Variational Formulation of Boundary Value p . - Rj
qQue — Basic concepts of the Finite Elemem Method. ry ue Problems Ritz
UNIT Il

9
. Discretization — Element types-
Derivation of Shape functions

. : Order Beam Equation
frequencies of beams.

Gienh -~ VWO UimiNSIONAL SCALAR VARIABLE PROBLEMS 8
Second Order 2D Equations involving Scalar Variable Functions ~ Variational formulation ~Finite
Element formulation — Triangular elements — Shape functions and element matrices and vectors.
Application to Field Problems - Thermal prob

lems ~ Torsion of Non circular shafts —Quadrilateral
elements — Higher Order Elements.

UNIT IV TWO DIMENSIONAL VECTOR VARIABLE PROBLEMS
Equations of elasticity = Plane stress,

9
plane strain and axisymmetric problems = Body forces and
temperature effects ~ Stress calculations - Plate and shell elements,
CHIT ™ ISCPARALETRIC FORMULATION 9
Natural co-ordinate systems — Isoparametric elements — Sha

pe functions for iso parametric
elements = One and two dimensions - Serendipity elements — Numerical integration and

application to plane stress problems - Matrix solution techn

w0

iques — Solutions Techniques to
Dynamic problems — Introduction to Analysis Software.
TOTAL : 45 PERIODS
OUTCOMES
CO1

Summarize the basics of finite element formulation.
CO2 Apply finite element formulations to solve one dimensional Problems.
O0% ARty Ste cie ment formulations to solve two dir{:ensional scalar Problems.
CO4 Apply finite element method to solve two dimensno_nal Vector pr_oblems,
COS  Apply finite element method to solve problems on iso parametric element and
dynamic Problems.

TEXT BOOKS:

1. Reddy. J.N., "An Introduction to the Finite Element Method”, 3rd Edition,
2005

Tata McGraw-Hill,
2. Seshu, P, “Text Baok of Finite Element Analysis”, Prentice-Hall of india Pw. Ltd., New Delhi,
2007.
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ME8594 DYNAMICS OF MACHINES L T P ¢
4 0 0 4

OBJECTIVES:

e To understand the force-motion relationship in components subjected to external forces
and analysis of standard mechanisms.

 To understand the undesirable effects of unbalances resulting from prescribed motions
in mechanism.
To understand the effect of Dynamics of undesirable vibrations.
To understand the principles in mechinisms used for speed control and stability
control.
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3 Tl g abiwmtee? i :
ynamic force analysis - inertia force and Inertia torque~ D Alembert's principle ~Dynam ic Analysis

Laﬁsm“aﬁ“g engines — Gas forces = \nertia effect of connecting rod- Bearing l0ads ~ Crapk
§ torque — Turning moment diagrams ~Fly Wheels = Flywheels of punching presses- Dynamics
Cam- follower mechanism.

JNIT I BALANCING 12

Static 'atnd dynamic balancing — Balancing of rotating masses ~ Balancing @ single cylinder engine —~
Balancing of Multi-cylinder inline, v-gngines — Partial palancing in engines = aalancing of linkages ~
Balancing machines-Field palancing of discs and rotars.

UNIT Wl FREE VIBRATION —

Basic features of vibratory systems = Degrees of freedom — single degree of freedom — Free
vibration— Equations of motion = Natural frequency = Types of Damping — Damped vibration—
Torsional vibration of shaft — Critical speeds of chafts — Torsional vibration — Two and three
rotor torsional systems.

UNIT IV FORCED VIBRATION 12
Response of one degree freedom systems 1o periodic forcing = Harmonic disturbances =

Disturbance caused by unbalance = gupport motion —transmissibility = Vibration isolation vibration
measurement.

UNITY MECHANISM FOR CONTROL 12

Govemors — 1ypes ~ Centrifugal governors = Gravity controied and spring controlled centrifugal
governors — Characteristics — ffect of friction — Controlling force curves. Gyroscopes ~Gyroscopic
forces and torques — Gyroscopic stabilization = Gyroscopic effects iIn

Automobiles, ships
and airplanes-

TOTAL: 60 PERIODS
OUTCOMES!:

Iinnn the samnletion of this coursé the students will be able to

co1 Calculate otatic and dynamic forces of mechanisms.

CcO2 Calculate the balancing masses and their \ocations of reciprocating and rotating masses.

cOo3 Compute the frequency of free vipration.

cO4 Compute the frequency of forced vibration and damping coefficient.

cO5 Caleulate the speed and jift of the governar and estimate the gyroscopic effect on
automobiles, ships and girplanes.
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~ Uicker, 3.4 Pennock G-R and Shigley, JE., “Theory of Machines and Mechanisms’,
4™ Edition, Oxiord University Press, 2014.

1. Cleghom.w. L, “Mechanisms of Machines’, Oxford University Press, 2014

9 Ghosh. A and Mallick, AK., “Theory o Mechanisms and Machines", 3" Edition Affiliated
EastoWesthLL!d..N Delhi, 2006.

3, Khurmi, R.S., Theoty of Machines’, 14~ Edition, S Chand Publications, 2000

4. Ra0.4.S. and Dum;)aﬁ.R.V. *Mechanisms and Machine Theory", Wiley-Eastern Lid., New

5. Robertl. Norton, ~Kinematics and Dynamics of Machinery", Tata McGraw-Hill, 2009.
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