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Departmendf ElectronicandCommunicatiorEngineering

SEMESTER 3 (S3)

INTRODUCTION TO SENSORSAND ACTUATORS

CourseCode 24SIJMNECT309 CIE Marks 40

TeachingHours/Week 3:1:0:0 ESE Marks 60

(L: T:P: R)

Credits 4 Exam Hours 2 Hrs. 30 Mins

Prerequisites(if any) Nil CourseType Theory
Preamble:

Sensor@ndactuatorgplay avital role in manufacturingmachineryaerospacenedicine,and
robotics.Most of theadvancementsf the presentdaywould not be possiblevithout sensors.

CourseOutcomes %ORRP
Knowledge
Level (KL)
CO 1 |Getanexposurdo sensorandactuatorsandits importancen thereal K2
world.
CO 2 |Explaintheworking of sensor@&ndactuatorsandits applicationsn real K2
time scenario.
CO 3 |[Explaintheworking principle of differenttypesof rotaryactuators K2
CO 4 |Understandhe basicideaon the controlsin NC machineandfluidic system. K2
PO1 [PO2 |PO3 |PO4 |PO5 |PO6 (PO7 |PO8 |PO9 |PO10 |PO11
Cco1 3 2 2 - - - - - 2 - -
CO2 2 2 2 - - - - - 2 - -
COo3 3 2 2 - - - - - 2 - -
co4 2 2 2 - - - - - 2 - -
CO5 2 2 2 - - - - - 2 - -
Syllabus

Module 1 (9 Hours)

Introduction Classificatiorof SensorandActuators- MagneticSensors LinearandLatching
SolenoidActuators- SteppeMotors- SpecialMagneticDevices- RotaryandLinearActuators
- Magnetic Materials and Technologyoft Magnetic Materials Hard Magnetic Materials
Coating TechnologiesMagnetic Materials Applications
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Module 2(9 Hours)

Magnetic SensorsTheory of Magnetic SensordMagnetic Sensor AnalysisVR Sensors
Solid-State SensorsMagneticSensor Applications Magnetic Speed Sensor Requirements
Magnetic Speed Sensor Applicationglagnetic Position Sensor Applications.

Linear Actuators Mathematical Model for Linear ActuatordastActing Actuators- Disk
Solenoids PlungerSolenoids Ball Solenoids ConicalSolenoids Applicationsof Solenoid
Actuators- Compressor Solenoid Valve3Jransmission Solenoids

Module 3 (9 Hours)

Rotary Actuators- Disk Rotary Actuators Disk Rotary Actuator Design Disk Rotary
Actuator Excitation Electromagnetic CircdiDisk Rotary Actuator Toothed Magnetic Part
Claw PoleRotary Actuators Claw PoleRotary ActuatoDesign-Claw PoleRotary Actuator
ExcitationElectromagneti€ircuit - ClawPoleActuatorToothedViagneticPat - - Cylindrical
Rotary Actuators Cylindrical Rotary Actuator

ExcitationElectromagneti€ircuit - Cylindrical Rotary Actuatoi oothedMagneticStructure
- Rotary Actuator Applications Disk Rotary Actuator Application Claw Pole Rotary
Actuator Appication- Cylindrical Rotary Actuator Application

Module 4 (9 Hours)

Controls in NC Machines and fluidic contragtepping motorsfeedback devicesencoders
resolvers- inductosync #Hachogeneratorsprinciples of fluid logic controlCoanda effect
basic fluidic devices fluidic logic gates- bistable flipflop - OR and NOR gates exclusive
OR gates fluidic sensors backpressure sensor.

CourseAssessmenMethod (CIE: 40 marks, ESE: 60 marks)

Continuous Internal Evaluation Marks (CIE): 40 Marks

Attendance Assignment/ Internal Internal
Microproject Examination- 1 Examination- 2
(Written) (Written) Total
(Weightage: (Weightage: (Weightage:25%) | (Weightage:25%)
12.5%) 37.5%)
5 15 10 10 40

End SemestelExamination Marks (ESE): 60 marks

In Part A, all questionsieedto beansweredandin Part B, eachstudentcanchooseanyone

full question out of two questions
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Text Books

1. AndrzejM. Pawlak, 36 H Q drRRIActuatorsin MechatronicsPesignand
$SSOLFDWLRQV"™ 7D\ORU )UDQFLV *URXS

ReferenceBooks

1. AndrewParr,3+\ G U Dan® 8 © ¥ X P DJaidoPubfishingHouse Mumbai
2. YoramKoren, u & R P Scontdldd Manufacturing6 \ V W HateMc. GrawHill
Publishers, New Delhi

3. RobertH. Bishop, 3 0 H F K D \Bydtenh@gdnsorandActuatorsFundamentaland
Modelling, Taylor & Francis Group, 2007
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