
 

ANNAMACHARYA UNIVERSITY 
EXCELLENCE IN EDUCATION; SERVICE TO SOCIETY 

(ESTD UNDER AP PRIVATE UNIVERSITIES (ESTABLISHMENT AND REGULATION) ACT, 2016)  

RAJAMPET-516126:A.P; INDIA 

 

DEPARTMENT OF MECHANICAL ENGINEERING 

 

 

LECTURE NOTES 

 

 

 
THEORY OF MACHINES 

[24AMEC43T] 



ANNAMACHARYA UNIVERSITY 
EXCELLENCE IN EDUCATION; SERVICE TO SOCIETY 

(ESTD, UNDER AP PRIVATE UNIVERSITIES (ESTABLISHMENT AND REGULATION) ACT, 2016) 

 

Title of the Course: Theory of Machines 

Category: PCC 

Semester: IV Semester  

Course Code: 24AMEC43T  

Branch/es: Mechanical Engineering 

 

Lecture Hours Tutorial Hours Practice Hours Credits 

3 0 0 3 

 

Course Objectives:  

1. To know the various basics related to simple mechanisms and their inversions. 

2. To understand the velocity and acceleration in simple mechanisms and also effects of gyroscopic couple. 

3. To familiarize the different gears and gear trains. 

4. To apply the different balancing methods for rotating and reciprocating masses. 

5. To understand the different vibrations and its natural frequencies for single degree of freedom system. 

 

Course Outcomes: 

At the end of the course, the student will be able to 

1. Analyze different mechanisms, inversions of different kinematic chains and mobility of mechanisms 

2. Analyze the velocity and acceleration diagrams of simple plane mechanisms by using relative velocity 

method and understand the effects of gyroscopic principle. 

3. Analyze the phenomenon of interference in gears and velocity ratio of gear trains. 

4. Estimate the balancing masses for rotating and reciprocating members in automotive applications. 

5. Analyze the natural frequencies of mechanical systems based on governing equations. 

 

Unit 1 Simple Mechanisms 09 

Kinematic Link-Types of Links-Types of constraint motions-Classification of Kinematic Pairs – Kinematic 

Chain-Degree of freedom – Grashof’s Law-Inversions of four bar chain, single and double slider crank 

mechanisms- Description of straight-line mechanisms – Peacellier and Harts mechanism- Steering gear 

mechanism: Ackerman, Davis steering mechanisms. 
 

Unit 2 Velocity and Acceleration analysis, Gyroscope 10 

Velocity and Acceleration analysis: Velocity analysis of simple mechanisms using relative velocity method-

rubbing velocity– Acceleration analysis of simple mechanisms – four bar chain – single slider crank chain -

Coriolis component of acceleration 

Gyroscope: Principle of gyroscope-gyroscopic couple- gyroscopic effect in an aero plane, ship- simple 

Problems. 
 

Unit 3 Gears & Gear trains 09 

Gears: Gear terminology-classification of toothed wheels -Involute and cycloidal gear profiles- law of 

gearing – interference in involute gears -Length of path of contact- arc of contact- contact ratio. 

Gear Trains: Types of gear trains –epicyclic gear trains-simple problems. 
 

Unit 4 Balancing of Rotating masses & Balancing of Reciprocating masses 10 

Balancing of Rotating masses: Need for balancing, balancing of single mass and several masses 

indifferent planes, using analytical and graphical methods.  

Balancing of Reciprocating masses: Primary and Secondary balancing of reciprocating masses – 

graphical Method – balancing of locomotives – variation of tractive force, swaying couple, hammer 

blow. 

 

 



Unit 5 Vibrations 09 

Introduction-Types of vibratory motion-Types of free vibrations-Natural frequency of free 

longitudinal vibrations-equilibrium method and energy method –Transverse vibrations –Dunkerly’s 
method-Whirling speed of shafts- simple systems (Cantilever and Simply supported beams).  

Torsional vibrations - Natural frequency of torsional vibration- Single rotor, and Two-rotor system. 

 

Prescribed Textbooks: 

1. P.L. Ballaney, Theory of Machines & Mechanisms, 25/e, Khanna Publishers. 

2. S.S. Rattan, Theory of Machines, 4/e, Tata McGraw Hill. 

 

Reference Books: 

1. J.E. Shigley, Theory of Machines and Mechanisms, 4/e, Oxford. 

2. R.S.Khurmi &J.K.Gupta, Theory of Machines, S. Chand Publications. 

3. Thomas Bevan, Theory of Machines, 3rd edition, CBS Publishers & Distributors, . 

4. Jagadishlal, Theory of Mechanisms and Machines, Metropolitan Company Pvt Ltd. 

5. R.K.Bansal, Theory of Machines, Lakshmi Publications. 
 

Web Resources: 

1. NPTEL :: Mechanical Engineering - Theory Of Mechanisms 

2. Theory of Machine 02 | Simple Mechanism Part-2 - Question Practice Series | Abhyas | ME | GATE 

3. Lecture 26: Analytical Velocity Analysis – III 

4. Lecture 42 : Gears: Basic Concepts 

5. Module 4 Lecture 1 Balancing of Single Slider Machines 

6. NPTEL :: Mechanical Engineering - Mechanical Vibrations 

 

CO-PO Mapping: 

Course Outcomes 

E
n

g
in

e
e

ri
n

g
 K

n
o

w
le

d
g

e
 

P
ro

b
le

m
 A

n
a

ly
si

s 

D
e

si
g

n
/D

e
v
e

lo
p

m
e

n
t 

o
f 

so
lu

ti
o

n
s 

C
o

n
d

u
ct

 i
n

v
e

st
ig

a
ti

o
n

s 
o

f 

co
m

p
le

x 
p

ro
b

le
m

s 

E
n

g
in

e
e

ri
n

g
 T

o
o

l 
u

sa
g

e
 

T
h

e
 E

n
g

in
e

e
r 

a
n

d
 T

h
e

 

W
o

rl
d

 

E
th

ic
s 

In
d

iv
id

u
a

l 
a

n
d

 

C
o

ll
a

b
o

ra
ti

v
e

 t
e

a
m

 w
o

rk
 

C
o

m
m

u
n

ic
a

ti
o

n
 

P
ro

je
ct

 m
a

n
a

g
e

m
e

n
t 

a
n

d
 

fi
n

a
n

ce
 

Li
fe

-l
o

n
g

 l
e

a
rn

in
g

 

P
S

O
 1

 

P
S

O
 2

 

24AMEC43T.1 3 3 2 2 - - 1 - 1 - 1 1 2 

24AMEC43T.2 3 3 2 2 - - 1 - 1 - 1 3 2 

24AMEC43T.3 3 3 2 2 - - 1 - 1 - 1 2 1 

24AMEC43T.4 3 3 2 2 - - 1 - 1 - 1 2 3 

24AMEC43T.5 3 3 2 2 - - 1 - 1 - 1 1 2 

 

  

https://archive.nptel.ac.in/courses/112/106/112106270/
https://www.youtube.com/watch?v=P3dZx4HM_5Q
https://www.youtube.com/watch?v=STtl1-JXwuk
https://www.youtube.com/watch?v=uUFz7y6kDmc
https://www.youtube.com/watch?v=YoZgk1xlIW4
https://archive.nptel.ac.in/courses/112/103/112103112/







































































































































































































































































































































