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COURSE OBJECTlVES:
At the end ofthe oourse the students will be able to
1, To study the definition and elements ofmechatronics system,

2. To leam how to apply the priuciple ofmechatrorics for tbe developtnent ofproductive systems.

3. To leam the CNC technology and applications ofmechatronics in manulacluring automation.

4. Define different type ofsystcm and Scnsors and solve the simple problems.

5. Explain the concept oi'Mechanical actuation. Electrical actua0ion and solve the simple problems.

6. Find out the various types of System Models & hrput /Output parts alld solve the problems.

7. Describe the programmable Logic Controller and develop programme in PLC. 8. To,leam the Industrial

robotics

LESSON I'Lr\N: 2024-25

Namc of thc Facurty, AShircbqd Bclhu-
Subject: MECHATRONICS (Th. 4)
Prr.rgranr: Diploma in Mecharrical trrginccritrg
Scmester: 5rl'

Total Contact Hours: 60
Total Marks: 100

Assessment: Progressive -20, End Tetm 80

Credits:4

Unit l: Introduction to l! echatronics (Totrtl Chsscs:

PPT with definition, block
diagram ofmechatronic
systcm, examples (ABS,

ATMs)

Explain Mechahonics as a

multidisciplirrary fi eld irrtegralir:g
mechanical, electrical, elechouiqs, and

computer systems fbr automation. Discuss

Discuss boncfits liko improved
performance, reliability, accuracy, aud
cornpactness. Cover limitatious such as

high cost, complexity il repair, and

Whiteboald discussion,
compa[ative tablc
(Traditional vs.

Mechatronic systcms)

Covcr rcal-world uses: automotiYe
systems (airbags, ABS), medical (MRI

machincs), corsumcr electronics (urashilg
machines), and dcfcnsc (guided missiles,

Video demonstratiorl,
object-based leanting

using home appliances

Case study of automatioll
in car manufacturing;

factory automation videos

Describe the role of urcchatronics in smart
manul'acturing, Industry 4.0, robotics,

CNC machines, and automated inspection

Block diaglam drawing
activity; class irteraction

on "what automates a
sYstem?"

Discuss basic components: sensors,
actuators, controlle6, software . Explain
their coordination in autornatic systems
and lhe imporlance oI leedback loops in

automation.

Class
No.

Topic Subtopic (lllahol.atcd) Tcaching Aids /
ActiYitics

Coursc
OlriectiYe

I

Mcaning and

Dciinitiou ot' col

ho\{ svstcms intclact.

2
Advantages and
Disadvantages

col

3
Applications in

Daily Life
('o l

4
Scope in Industrial

Sector
cor

svsterns.

5

Clomponents and
Role in

Automation
col



nit 2 - Sensors and Transduccrr (Total Classes: l0)

Class
No.

Topic Subtopic rvith Elaboration Teaching Aids / Activities
Course

ObiectiYe

6
Introduction to

Trcnsdr,rcers

Define transducers as devices that 
I

convert one lorm ofenergy into another. 
I

Differentiatc between sensors {input) andl

actuators (output). Discuss real-life 
I

e4qrnplgs. _,_____

PPT, real object demo
(e.g., microphone,

thermorneter), sgnsor-
actuator analogy chart

c.o2

1
Classification ol'

Transducem

Discuss types: active vs. passive, analog
vs. digital, contact vs. non-contact.

Explain the basis ofclassification using
examples like thermocouple, LVDT, and

proximity sensor.

Chart activity showing
types, gloup discussion on

advantages of each class,
classifi cation f'lowchart

co2

l(
Elcctromechanical

Tmnsdncers

Explain how electromechanical
transducers convert electrical energy into
mechanical or vice versa. Use examples

like LVDT, stmin gauge, and
piezoelectric sensors.

Auimated diagram of
I-VDT working, YouTube
demo video of strain gauge

in use

c(]2

9
Actuatillg

Mecharisms

CoYer types of actuators: hydraulic,
pneumatic, electrical. Discuss how

actuators work in automation and the

concept ofcontrol siglals and

mechaqical motion.

I Physiccl demo of soJcnoid,l

I video on pneumatic 
I

I actuator. classroom I

lstetchinB 
ol actuation loopl

c()2

E
Displacemcnt

Sensols

Discuss sensors used for linear and
angular displacement: LYDT,

potentiometer, optical encoder. Explain
tleir conslructior, working, and output

characteristics.

Potentiometer with
multimeter activity,

simulation of encoder in
software or video

c.o2

FI Position Scnsots

Diflerentiate displacement vs. positlon
sensing, Explain use of proximity

sensors (inductive, capacitive, optical) in
automation.

Real-lile denronst[ation of
IR sensor, object-detection
experimcnt with Arduino

(ifavailable)

co2

t2
Velocity and

Motion Serlsors

Explain tachometers, encoder-based
velocity sensors. Include velocity
measurement in rotating and linear

systems. Discuss real-time applications.

Speed sensor demo in
bike/vehicle, animation on

encoder speed sensing
co2

l3 Forcc Sensors

Lltroduce strain gauge, load cell
rvorking. Explain Wheatstone b dge

concept and horv force gets corverted
into an electrical signal.

LAb setup video or digital
load cell demoustration,

circuit diagram explanatioll
c02

t4 Pressurc Scnsors

Explain diaphragm-based, piezoelectric,
and capacitivc pressure sensors. Show
how pressure is sensed and converted

into signal tbr display/contlol.

Real-rvorld examples (tyrc
pressure sensor), PPT

slidcs with cross-sectional
viel of ptessure selsoLs

c(.)2

15
Temperature and

I-ight Sensols

Discuss therinocouples, RTD,
thennistors, and LDRs. Explain working
principles and their use in industry and
homes (e.g., FIVAC, smart lighting).

Live demo: LDR & torch,
temperature sensor with

hot object, digital
themrometer display

co2



Unit l: Actuakrrs- l\lcchrnicrl. Illcctrical (Total Clases: l0)

F-,,-^"il;;-lta;;l
Ohi€cI ir e

lntroduction to machinc clenlcnts;
dellnition ol rnachine, kinerratic link

Diagranlmalic explanation
using board and nrechanical

I Mechanisur: tfiO"i-..rnt ,*"n^ir- I
I and irs applicalion in engirres arrd I

I o"tuutors ' 
I

JD rrodcl or anirnatior of
slidcr-crank mcchanism

l8
speecl rclatious

Gear drives: working of spur', bevel,
hclical, and worm gears; torquc and

Physical gear n'rodels or
animated gear simulatiou

l9 Mcchan ical
Aotuators

Belt and belt drive types: tlal, V-belt,
timing belt; advantages and

applications

Belt drive kits and videos
showing real-rvolld usage

co5

20
Bearings; types like ball, roller, and

sleeve; function and usage in rotating
systems

Real bearing samples ard
exploded mechauical diaglams

c05

21
Switches and [elays: constluction,

ope[ation, and industrial use

Actual components, r'elay logic
denros, switch circuit

co5

t;;;I
I n.trrtr.t 

I

tr;il",,il;l
I solenoid demo 

IE
23

Fllectrical
Actuato$

DC and AC motors: types,
construction, and working with

industrial examples

Chart comparison, motor clrt
section, videos

24
Elcctlical
Actuators

Stepper motors: principle, construction,
step angle, and applications

Stcppcr motor kits, vidco
showing motiou control

t"*l
25

Electrical
Actuators

Servo molors (DC & ACl: work ing
principle, feedback control, and

applications

Control setup demonstlation
using Arduino/PLC

co5

I

Unit .l: Prosrammable Controllers (PLC) (15 Classes

Vicleo on PLC evolution and

rcal-timc use cases

What is a PLC, its history, need in

Over convenlional relay-based
systems: fl exibility, speed,

Choose a PLC for a mini

Case shrdics with YouTube
Ics ol PI-C in aclion

Applications of
PLC

Basic block diagram, intcmal
structule : CPU, mcmoly, power

Scan cycle: input scan, logic
cxccution, output scan,

Digital vs analog input typcs,

Clrss 'I bpic

l6 Mcchanical
Actuatols

cos

l7 Mcchanioal
Actuators CO5

Mechanical
Actuators

co5

Mcchanical
Actualtols

Elcctlical
Actuatols

Soleroids: rvorking plilciple,
constmctiol, and applicatiorr in

automatioD

co5

Class
No.

'Ibpic Subtopics r ith lllaboralion 'l caching Aids/ActiYities
(-oul-sc

Obicctivc

26 Introductiolr ({)6

27
Advantagcs of

PLC
Comparative diagram ofrelay vs

PI-C systems
co6

28 Selectiol ofPLC Criteria: I/O needs, memory,
Drocessor. envirorrment. oost

cr06

2.)
Comnron uses: manuf'acturing,

convevor. elevator. bottline Dlant
CO(r

l0 Architecture of
PLC

Use cutaway modcls or animated
block diagrams

( (Xr

.I lntelnal working Flowchafl axplanation, live
simulation vidco

cC)6

32 Input Proccssirlg PLC input :rrodule demonstratior co6



l3 Output Output modulc types: relay,
trausistor, triac; examples

Output terminal board model, lab
demo

co6

[,f Programming
Basics

Ladder logic fundamentals: Simulator software (like
ZelioSoft or I-ogixPro) demo

co6

35 Mnqmonics
Standard instructions: LD, AND,
OR. OUT, timers and counters

Mnemonic table handout and

conversion exercises
co6

l6 Timer
lnstructions

ON-delay, OFF-delay, retentive
timer- Ladder * Mnemonic

Practice timer program in
simulator

co6

3'.7
Counter

Instluctions
Up/down counlels, preset, reset

logic
Live simulation activity using

ZelioSoft
(o6

38 Mastcr Control
Usc of Master control relay (MCR)

zone in ladder logic
Sample circuit buildirrg on co6

19 Jump Instruction
JMP, LBL (Label), and their use in

skippira routines
Demo using simple jump logic in

software
co6

10
Rcvision I

Assignment

Recap of full PLC module;
problem-solving, debug faulty

In-class assignment & group
activity

co6

[.nit 5r Elcmcnts of (]\C l\lachincs (15 Classes)

Class
No.

Topic S btopic ($ith Elal)oration) Teaching Aids / r\ctivities Course
0biective

4l Intrcduction to N('
Machirres

Concept of Numerical Control,
manual vs automated conttol,

history and development

Chalkboard illustration,
aninration ofold NC

machines
cro3

1) CNC Machires
Types of CNC machincs
(Tuming, Miltiug, EDM),
importance in automation

Video demonstration of
CNC turuirrg center ]'u'l

4i CAD/CAM Ovewierv
Introduction to CAD/CAM;

integration of design and

manufacturing

CAD software demo
(AutoCAD,Eusion 360)

44 CAI) Elcmcnlr
CAD tools, coordindte systems,

desi gn-to-manufachrre rvorktlow
Live screen dernonstration
using AutoCAD or Creo

co3

45 CIAM Eleme[ts
Inhoduction to CAM - tool

paths, simulation, CNC code
generation

CAM toolpath simulation
activity

co3

46
CAD/CAM Systcrr

Functioning

Hardware (qontrollers, servers),
Software (CAD tools),

networking

Real-life syste,n demo or
block diagram presentation

co3

4'7
Features & Applications

of CAD/CAM

Key features like parametric
modeling, Application areas: Die

makinq. PCB, Automobile

ReaI industry application
case study

co3

,18
Elernents of CNC

Machines - Ovcrvicw
I Key components: structure,

I guideu'ays, drives. spindle
Chart of machine layout

and patts
co6

49 Machinc Strucrurc
Bed, column, carriage,

mechartical rigidiry, base
materials

Physical pafis demo or
photo visuals !__l

50 Guideways/Slideways
Types - box, linear, dovetail;

advantages, accuracy
requ irements

Comparisol table, diagram co6

51
Design l,actors of

Guideways
F'riction, load capacity,

alignment, wear resistance
Shorl class quizldiscussion co6

co3



Video clip or anirnation of

Recap all componerts lvith an

lication in a CNC lathe/rnill
Summary & Application-

Based Case

Unit 6: Robotics ( fotal Classcs:

Subtopic (rvith elaboration)Class
No.

Video of industrial robots
perfomring tasks, Chart

with laws of robotics

Define robot; explain basic functions
manipulation, sensing, control); Discuss

the Three Larvs of Robotics by Isaac

Asimov and their relevance.

6.1 Definition,
Function and Laws

ofRobotics

Animated PPT with robot
types; real robot model

video

Classifu robots based on configuration:
Cartesian, SCARA, Articutated,

Cylindrical, Polar etc. Explain with
6.2 Types of

Industrial Robots

Interactive diagram;
Sample robotic system

layout

Describe subsystems: controller,
manipulator, end effector, sensor, power

supply. Explain degrees of fieedom,

Group activity: list
advantages of robots in

dillerenl irrdustlies

Benefits like precision, speed, safery in
hazardous conditions, cost-saving,

Classroom debatc: "Can
robots replaca human

labol eltirely?"

Limitations: High cost, limited

complexity. Real-life limitations in
Indian industties.

6.4 Disadvantages
ofRobots

\.'ffi^
Signature ofthe Faculty

*a-
Sigrature ofthe HOD

Physical sample ot cross-
section animatioI]

Topic Teaching Aids/ActiYities
Course

Obiective

56 co8

57 ('o8

58 6 'l Rohotii: Svs.fem( co8

59
6.4 Advantages of'

Robots
COll

60 co8


