Regulation 2023
Program Structure

1020 Diploma in Mechanical Engineering
Program Outcomes (PO’s)

POs are statements that describe what students are expected to know and be able to
do upon graduating from the program. These relate to the skills, knowledge,
analytical ability, attitude, and behavior that students acquire through the program.
The POs essentially indicate what the students can do from subject-wise knowledge
acquired by them during the program. As such, POs define the professional profile of
an engineering diploma graduate.

NBA has defined the following seven POs for an Engineering diploma graduate:

PO1: Basic and Discipline-specific knowledge: Apply knowledge of basic
mathematics, science and engineering fundamentals and an engineering
specialization to solve the engineering problems.

PO2: Problem analysis: Identify and analyse well-defined engineering problems
using codified standard methods.

PO3: Design/ development of solutions: Design solutions for well-defined technical
problems and assist with the design of systems components or processes to meet
specified needs.

PO4: Engineering Tools, Experimentation, and Testing: Apply modern engineering
tools and appropriate technique to conduct standard tests and measurements.

PO5: Engineering practices for society, sustainability and environment: Apply
appropriate technology in the context of society, sustainability, environment and
ethical practices.

PO6: Project Management: Use engineering management principles individually, as
a team member or as a leader to manage projects and effectively communicate
about well-defined engineering activities.

PO7: Life-long learning: Ability to analyse individual needs and engage in updating in

the context of technological changes.



Credit Distribution

Semester No of Courses Periods Credits
Semester | 8 640 20
Semester I 9 640 20
Semester |lI 8 640 21
Semester IV 7 640 19
Semester V 8 635" 22
Semester VI 3 660 18

Total 120

# Industrial Training during Summer vacation for Two Weeks has to be completed to earn
the required two credits.



GOVERNMENT OF TAMIL NADU
DEPARTMENT OF TECHNICAL EDUCATION
DIPLOMA IN ENGINEERING & TECHNOLOGY - REGULATION 2023

1020 DIPLOMA IN MECHANICAL ENGINEERING (FT)

Semester |

# Course Category Course Type Code Course Title L-T-P Period Credit End Exam
1 Humanities & Social Science | Theory 1000231110 | Tamil Marabu 2-0-0 30 2 Theory
2 | Basic Science Theory 1000231230 | Basic Mathematics 3-1-0 60 4 Theory
3 Basic Science Practicum 1000231330 | Basic Physics 2-0-2 60 3 Theory
4 | Basic Science Practicum 1000231430 | Basic Chemistry 2-0-2 60 3 Theory
5 | Engineering Science Practical 1000231520 | Digital Workplace Skills 0-0-4 60 2 Practical
6 | Humanities & Social Science | Practicum 1000231640 | Communicative English | 1-0-2 45 2 Practical
7 | Engineering Science Practicum 1000231740 | Basic Workshop Practices 1-0-2 45 2 Practical
8 | Open Elective Advanced Skill Certification 1000231860 | Basic English for Employability 0-0-4 60 2 Practical
9 | Humanities & Social Science | Integrated Learning Experience | 1000231880 | Growth Lab - 15 0 -

10 | Audit Course Integrated Learning Experience | 1000231881 | Induction Program - | - 40 0 -

11 | Audit Course Integrated Learning Experience | 1000231882 | I&E/ Club Activity/ Community - 30 0 -

Initiatives

12 | Audit Course Integrated Learning Experience | 1000231883 | Shop Floor Immersion - 8 0 -

13 | Audit Course Integrated Learning Experience | 1000231884 | Student-Led Initiative - 22 0 -

14 | Audit Course Integrated Learning Experience | 1000231886 | Health & Wellness - 30 0 -

Test & Revisions 60 NA
Library 15
Total| 640 20




GOVERNMENT OF TAMIL NADU
DEPARTMENT OF TECHNICAL EDUCATION

DIPLOMA IN ENGINEERING & TECHNOLOGY - REGULATION 2023

1020 DIPLOMA IN MECHANICAL ENGINEERING (FT)

Semester i

# Course Category Course Type Code Course Title L-T-P Period | Credit | End Exam
1 Humanities & Social Science | Theory 1000232110 | Tamils and Technology 2-0-0 30 2 Theory
2 | Program Core Theory 1020232210 | Basics of Mechanical Engineering 3-0-0 45 3 Theory
3 | Engineering Science Lab 1000232320 | Drafting Practices 0-0-4 60 2 Practical
4 | Basic Science Practicum 1000232440 | Applied Mathematics — | 1-0-4 75 3 Practical
5 | Basic Science Practicum 1000232540 | Applied Physics — | 1-0-2 45 2 Practical
6 | Basic Science Practicum 1000232640 | Applied Chemistry — | 1-0-2 45 2 Practical
7 | Engineering Science Practicum 1000232740 | Basic Engineering Practices 1-0-2 45 2 Practical
8 | Humanities & Social Science | Practicum 1000232840 | Communicative English - 11 1-0-2 45 2 Practical
9 | Open Elective Advanced Skill Certification 1000232860 | Advanced Skills Certification - Il 1-0-2 45 2 NA
10 | Humanities & Social Science | Integrated Learning Experience | 1000232880 | Growth Lab - 30 0 -
11 | Audit Course Integrated Learning Experience | 1000232882 | I&E/ Club Activity / Community - 30 0 -
Initiatives
12 | Audit Course Integrated Learning Experience | 1000232883 | Shop Floor Immersion - 8 0 -
13 | Audit Course Integrated Learning Experience | 1000232884 | Student Led Initiative - 24 0 -
14 | Audit Course Integrated Learning Experience | 1000232885 | Emerging Technology Seminars - 8 0 -
15 | Audit Course Integrated Learning Experience | 1000232886 | Health & Wellness - 30 0 -
Test & Revisions 60 NA
Library 15
Total| 640 20




DIPLOMA IN ENGINEERING & TECHNOLOGY - REGULATION 2023

GOVERNMENT OF TAMIL NADU
DEPARTMENT OF TECHNICAL EDUCATION

1020 DIPLOMA IN MECHANICAL ENGINEERING (FT)

Semester Il

# |Course Category [Course Type Code Course Title L-T-P | Period | Credit | End Exam
1 [Program Core Theory 1020233110 [Manufacturing Process 3-0-0 45 3 Theory
2 |Program Core Practicum 1020233230 |Strength of Materials 3-0-2 75 4 Theory
3 |Program Core Practical/Lab 1020233320 |Workshop Practices 0-0-4 60 2 Practical
4 |Program Core Practicum 1020233440 |Industrial drives and control 1-0-4 75 3 Practical
5 [Program Core Practicum 1020233540 |Production Drawing and Modeling 1-0-4 75 3 Practical
6 |Program Core Practicum 1020233640 |Machine Tool Technology 1-0-4 75 3 Practical
7 |0Open Elective Advanced Skill Certification 1020233760 [Advanced Skills Certification - llI 1-0-2 60 2 NA
8 :;Jir:na:eities & Social Integrated Learning Experience (1020233880 |Growth Lab - 30 0 -
9 |Audit Course Integrated Learning Experience (1020233881 [Induction Program - Il - 16 0 -
10[Audit Course Integrated Learning Experience [1020233882 [I&E/ Club Activity/ Community Initiatives - 16 0 -
11 [Audit Course Integrated Learning Experience (1020233883 |Shop floor Immersion - 8 0 -
12 [Audit Course Integrated Learning Experience (1020233884 |[Student-Led Initiative - 22 0 -
13 [Audit Course Integrated Learning Experience (1020233885 [Emerging Technology Seminars - 8 0 -
14 |Audit Course Integrated Learning Experience (1020233886 [Health & Wellness 0-0-2 30 1 -

Test & Revisions 30 NA

Library| 15
Total| 640 21




DIPLOMA IN ENGINEERING & TECHNOLOGY - REGULATION 2023

GOVERNMENT OF TAMIL NADU
DEPARTMENT OF TECHNICAL EDUCATION

1020 DIPLOMA IN MECHANICAL ENGINEERING (FT)

Semester IV

# |Course Category [Course Type Code Course Title L-T-P | Period | Credit | End Exam
1 [Program Core Theory 1020234110 [Advanced Manufacturing Technology 3-0-0 45 3 Theory
2 |Program Core Practicum 1020234230 |Fluid Mechanics 2-0-2 60 3 Theory
3 [Program Core Practical/Lab 1020234320 |Advanced Manufacturing Technology 004 | 60 2 Practical
Practical
4 [Program Core Practicum 1020234440 |Sensors and Actuators 1-0-4 75 3 Practical
5 |Program Core Practicum 1020234540 [Heat power engineering 1-0-4 75 3 Practical
6 |Program Core Practicum 1020234640 |Metrology and Measurements 1-0-4 75 3 Practical
7 |0pen Elective Advanced Skill Certification 1020234760 |[Advanced Skills Certification - IV 1-0-2 60 2 NA
8 [Audit Course Integrated Learning Experience (1020234882 [I&E/ Club Activity/ Community Initiatives - 30 0 -
9 |Audit Course Integrated Learning Experience (1020234883 [Shop floor Immersion - 8 0 -
10[Audit Course Integrated Learning Experience (1020234884 |[Student-Led Initiative - 24 0 -
11 [Audit Course Integrated Learning Experience (1020234885 [Emerging Technology Seminars - 8 0 -
12 [Audit Course Integrated Learning Experience (1020234886 [Health & Wellness - 30 0 -
ial | Pl
13| Audit Course Integrated Learning Experience (1020234887 Spgc!a nterest Groups (Placement - 30 0 -
Training)
Test & Revisions 30
Library 30
Total| 640 19




GOVERNMENT OF TAMIL NADU
DEPARTMENT OF TECHNICAL EDUCATION
DIPLOMA IN ENGINEERING & TECHNOLOGY - REGULATION 2023
1020 DIPLOMA IN MECHANICAL ENGINEERING (FT)

Semester V
# |Course Category |Course Type Code Course Title L-T-P | Period | Credit | End Exam
1 [Program Core Theory 1020235110 |[Elements of Machine Design 3-0-0 45 3 Theory
2 |Program Core Practicum 1020235230 |Industrial Engineering and Management | 3-0-2 75 4 Theory
3 |Program Elective Practicum Elective - | 2-0-2 60 3 Theory
4 |Program Core Practicum 1020235440 [Maintenance, Repairs & Service 1-0-4 75 3 Practical
5 [Program Elective Practicum Elective - 1l 1-0-4 75 3 Practical
6 |Humanities & Social| o, - icum 1020235654 |Innovation & Startup 102 | 45 2 Project
Science
Industrial Training*
\Y ion-90H
7 |Project/Internship  |Project/Internship 1020235773 BS:A”I"nTgOJZ‘Sng’V'\'I) 0 Hours] . . 2 Project
8 |Open Elective Advanced Skill Certification 1020235860 [Advanced Skills Certification - V 1-0-2 60 2 NA
9 |Audit Course Integrated Learning Experience (1020235981 [Induction program - llI - 40 0 -
10[Audit Course Integrated Learning Experience (1020235984 |[Student-Led Initiative - 30 0 -
11 [Audit Course Integrated Learning Experience (1020235986 [Health & Wellness - 30 0 -
ial | Pl
12 [Audit Course Integrated Learning Experience (1020235987 Spgc!a nterest Groups (Placement - 40 0 -
Training)
Test & Revisions 45
Library 15
Total| 635 22




GOVERNMENT OF TAMIL NADU
DEPARTMENT OF TECHNICAL EDUCATION
DIPLOMA IN ENGINEERING & TECHNOLOGY - REGULATION 2023
1020 DIPLOMA IN MECHANICAL ENGINEERING (FT)

Semester VI
# |Course Category [Course Type Code Course Title L-T-P | Period | Credit | End Exam
1 |Open Elective Theory Electives - Il (Pathway) 3-0-0 45 3 Theory
2 |Open Elective Practicum Elective - IV (Specialisation) 1-0-4 75 3 Practical
. - In-house Project / Internship /
I I T
3 ;r?:gla raining / Project/Internship Fellowship ** - 540 12 Project
) Industrial Training (SW)

Total| 660 18

I trial Traini

g |Industrial Training /| o, 0 +/Internship 1020236351 |Internship : 540 12 Project
Project

3 IndgstnalTrammg/ Project/Internship 1020236353 |Fellowship - 540 12 Project
Project
| ial Traini

3 F':r‘i‘;:;'a raining /| b oject/Internship 1020236374 |In-house Project i 540 12 Project
Industrial Training / . . 2020234274 . . :

3 Project Project/Internship 2020237274 Industrial Training (SW) - 540 12 Project

Note: ** Every student should select any one from the In-House Project or Internship or Fellowship. The guidelines given have to be followed.
For the Sandwich programme, Industrial Training in the fourth and seventh semester will be given. The guidelines given have to be followed.



GOVERNMENT OF TAMIL NADU
DEPARTMENT OF TECHNICAL EDUCATION
DIPLOMA IN ENGINEERING & TECHNOLOGY - REGULATION 2023
1020 DIPLOMA IN MECHANICAL ENGINEERING (FT)

Elective - |
# |Course Category [Course Type Code Course Title L-T-P | Period | Credit | End Exam
1 [Program Elective Practicum 1020235331 [Modern QC Tools 2-0-2 60 3 Theory
2 |Program Elective Practicum 1020235332 [Composite Materials 2-0-2 60 3 Theory
3 |Program Elective Practicum 1020235333 |Refrigeration and Air-Conditioning 2-0-2 60 3 Theory
4 |Program Elective Practicum 1020235334 |Value Engineering 2-0-2 60 3 Theory
5 [Program Elective Practicum 1020235335 |Green Manufacturing 2-0-2 60 3 Theory
6 |Program Elective Practicum 1020235336 (Lean Manufacturing 2-0-2 60 3 Theory
7 |Program Elective Practicum Inter discipline course # 2-0-2 60 3 Theory
# Courses from other programmes with the same credit can be considered after proper approval from the Chairman Board of Examinations.

Elective - Il
# |Course Category [Course Type Code Course Title L-T-P | Period | Credit | End Exam
1 [Program Elective Practicum 1020235541 [CNC Programming 1-0-4 75 3 Practical
2 |Program Elective Practicum 1020235542 |Systems Applications and Product (SAP)| 1-0-4 75 3 Practical
3 |Program Elective Practicum 1020235543 [Industrial loT 1-0-4 75 3 Practical
4 |Program Elective Practicum 1020235544 |Advanced Welding Technologies 1-0-4 75 3 Practical
5 [Program Elective Practicum 1020235545 |Industrial Robotics 1-0-4 75 3 Practical
6 |Program Elective Practicum 1020235546 |HVAC Systems and Components 1-0-4 75 3 Practical
7 |Program Elective Practicum 1020235547 |Automobile Technology 1-0-4 75 3 Practical




GOVERNMENT OF TAMIL NADU
DEPARTMENT OF TECHNICAL EDUCATION
DIPLOMA IN ENGINEERING & TECHNOLOGY - REGULATION 2023
1020 DIPLOMA IN MECHANICAL ENGINEERING (FT)

Elective - lll (Pathway)

Course Category |Course Type Code Course Title L-T-P | Period | Credit | End Exam
Elective | High
eCtN?' 'gher Theory 6000236111 |Advanced Engineering Mathematics 3-0-0 45 3 Theory
Education
Electi
ective | ) Theory 6000236112 |[Entrepreneurship 3-0-0 45 3 Theory
Entrepreneurship
Electi
ective | Theory 6000236113 [Project Management 3-0-0 45 3 Theory
Technocrats
Elective | Theory 6000236114 |Finance Fundamentals 3-0-0 45 3 Theory
Technocrats
Elective | - Theory 1020236115 |Industry 4.0 300 | 45 3 Theory
Technologists
Elective | , Theory 1020236116 |Additive Manufacturing 3-0-0 45 3 Theory
Technologists
Electi
ective | . Theory 1020236117 |Power Plant Engineering 3-0-0 45 3 Theory
Technologists
Elective | Open . .

. Theory Online Elective Courses $ 3-0-0 45 3 Theory
elective

$ Online courses with the same credit available in AICTE, SWAYAM, NPTEL and reputed Institutions with the proper evaluation system and certification can
be considered after proper approval from the Chairman Board of Examinations.




GOVERNMENT OF TAMIL NADU
DEPARTMENT OF TECHNICAL EDUCATION
DIPLOMA IN ENGINEERING & TECHNOLOGY - REGULATION 2023
1020 DIPLOMA IN MECHANICAL ENGINEERING (FT)

Elective - IV (Specialization)

Course Category |Course Type Code Course Title L-T-P | Period | Credit | End Exam
Elective Practicum 1020236241 |MEP Equipment Servicing 1-0-4 75 3 Practical
Elective Practicum 1020236242 |Maintenance of Machine Tools 1-0-4 75 3 Practical
Elective Practicum 1020236243 |Non-Destructive Testing 1-0-4 75 3 Practical
Elective Practicum 1020236244 (Process Automation 1-0-4 75 3 Practical
Elective Practicum 1020236245 |Product Design & Development 1-0-4 75 3 Practical
Elective Practicum 1020236246 |Electric Vehicle Technology 1-0-4 75 3 Practical
Elective Practicum 1020236247 |Reverse Engineering 1-0-4 75 3 Practical
Elective Practicum 1020236248 |Green Energy & Engineering 1-0-4 75 3 Practical




1020233110 L T P C
MANUFACTURING PROCESS

THEORY 3 0 0 3

Introduction

Generally, a manufacturing process involves products to be manufactured from raw materials.
In order to achieve the objectives, certain processes consisting of many operations and steps
need to be executed. The manufacturing process begins with the creation of the materials from
which the design is made. These materials are then modified through the manufacturing
process to become the required part. This will provide the students an opportunity to skill
themselves in various manufacturing techniques available in the industry and also how to select

the materials for engineering applications.

Course Objectives
The objective of this course is to enable the student,
e To classify the different types of pattern materials, Moulding, Casting
e To explain the different types of welding process
e To study the various types of Hot Working and Press Working process
e To learn the various manufacturing metal by powder metallurgy and Heat Treatment
process

e To study various types of Work and tool holding devices and power tools applications.

Course Outcomes

CO1: Discuss the various casting techniques used in foundry.

CO2: Identify appropriate joining techniques and defects in weld components.
CO3: lllustrate various forging and press working processes.

CO4: Classify different powder metallurgy and heat treatment processes.

COS5: Describe various work holding, tool holding and power tools used in shop floor.

Pre-requisites
Nil

DIRECTORATE OF TECHNICAL EDUCATION, CHENNAI - 600 025
REGULATION 2023




1020233110 L T P C
MANUFACTURING PROCESS

THEORY 3 0 0 3
CO/PO Mapping
Co/PO PO1 P02 PO3 PO4 PO5 PO6 PO7

CO1 3 1

C0o2 3

co3 3

Cco4 3

COo5 2 2

Legend: 3-High Correlation, 2-Medium Correlation, 1-Low Correlation

Instructional Strategy

e It is advised that teachers take steps to pique pupils' attention and boost their curiosity
to learn.

e Implement task-based learning activities where students work on specific tasks or
projects.

e Incorporate technology tools and resources, such as online platforms, interactive
multimedia, and virtual communication tools, to enhance engagement and provide
additional practice opportunities.

e Incorporate formative and summative assessments to gauge student progress and
provide targeted feedback.

e Throughout the course, a demonstrate-practice-activity strategy may be used to ensure
that learning is outcome and employability based.

e All demonstrations/Hand-on practices may be followed in the real environment as far as

possible.

DIRECTORATE OF TECHNICAL EDUCATION, CHENNAI - 600 025
REGULATION 2023




1020233110 L T P C
MANUFACTURING PROCESS
THEORY 3 0 0 3
Assessment Methodology
Continuous Assessment (40 marks) End Semester
Examination
CA1 CA2 CA3 CA4 (60 marks)
. Quiz
Written test Written test MCQ Model Written
Mode : (Another Two : L L
(Two units) . (Online / Examination | Examination
units) .
Offline)

Duration 2 Periods 2 Periods 1 Hour 3 Hours 3 Hours
Exam Marks 50 50 60 100 100
Converted to 15 15 5 20 60

Marks 15 5 20 60

Tentative

6th Week 12th Week 13-14th Week 16th Week
Schedule

CA1 and CA2: Assessment written test should be conducted for 50 Marks for two units. The

marks scored will be converted to 15 Marks. Best of one will be considered for the internal

assessment of 15 Marks.

CATand CA2, Assessment test should be conducted for two units as below.

Answer five questions (5 X 10 Marks = 50 Marks).

Eight questions will be asked, students should write Five questions. Each unit Four questions

can be asked. Each question may have subdivisions. Maximum two subdivisions shall be

permitted.

CA3: 60 MCQ can be asked by covering the entire portion. It may be conducted by Online /

Offline. The answer scripts of every student (online / offline) for this assessment should be kept

REGULATION 2023

DIRECTORATE OF TECHNICAL EDUCATION, CHENNAI - 600 025




1020233110 L T P C
MANUFACTURING PROCESS

THEORY 3 0 0 3

for records and future verification. The marks scored should be converted to 5 marks for the
internal assessment.

CA4: Model examination should be conducted as per the end semester question pattern. The
marks should be converted to 20 marks for the internal assessment.

Question Pattern:

Answer Ten questions by selecting two questions from each unit. Each question carries 10
marks each.

Four questions will be asked from every unit, students should write any two questions. The

question may have two subdivisions only.

Syllabus Contents

Unit | FOUNDRY TECHNOLOGY

Chapter 1.1: Foundry: Pattern — Pattern Materials — types - single piece (solid) and 9
split type only — allowances — moulding — moulding tools and

boxes — moulding sands - classifications and properties-core - CO2core making.
Melting of cast iron - cupola furnace - Melting of nonferrous metals - crucible

furnace melting of steel — Electric arc furnaces.

Chapter 1.2: Casting: Definition - sand casting using green sand and dry sand -
gravity die casting - pressure die casting - hot and cold chamber processes -
centrifugal casting - continuous casting— defects in casting - causes and remedies

-cleaning of casting and safety practices in foundry

Unit 11 WELDING TECHNOLOGY

Chapter 2.1: Arc Welding and Gas welding: - Arc welding definition — arc welding 9
equipment — arc welding methods — Carbon arc, metal arc, metal inert gas (MIG),

tungsten inert gas (TIG).

DIRECTORATE OF TECHNICAL EDUCATION, CHENNAI - 600 025
REGULATION 2023




1020233110 L T P

MANUFACTURING PROCESS
THEORY 3 0 0

Gas Welding: Definition - Gas Welding Equipment - Oxy and acetylene welding -
Three types of flame.

Chapter 2.2: Resistance welding and welding related processes: Resistance welding
- definition — classification of resistance welding — butt — spot —seam -projection
welding - welding related processes - oxy and acetylene cutting - arc cutting - hard
facing - bronze welding - soldering and brazing.

Destructive and nondestructive types of tests - magnetic particle test — Die
Penetrant test - radiographic and ultrasonic test - defects in welding - causes and

remedies - safety practices in welding.

Unit Il FORGING AND PRESS WORKING

FORGING AND PRESS WORKING
Chapter 3.1: Forging: Hot working, advantages of hot working — hot working
operations — rolling — forging — hammer or smith forging, drop forging, upset

forging, press forging — roll forging

Chapter 3.2: Press Working: Types of presses — mechanical and hydraulic presses —
press tools and accessories — press working operations— bending operations -
angle bending - channel bending — curling —drawing — shearing operations -

blanking — piercing — trimming — notching —lancing — shaving — parting off

Unit IV POWDER METALLURGY AND HEAT TREATMENT

Chapter 4.1: Powder Metallurgy: Methods of manufacturing metal powders -
atomization, reduction and electrolysis deposition — compacting —sintering — sizing
— infiltration — mechanical properties of parts made by powder metallurgy — design

rule for the powder metallurgy process.

DIRECTORATE OF TECHNICAL EDUCATION, CHENNAI - 600 025
REGULATION 2023




1020233110 L T P C
MANUFACTURING PROCESS

THEORY 3 0 0 3

Chapter 4.2: Heat Treatment: Purpose — procedures — applications of various heat
treatment process — Iron carbon equilibrium diagram Annealing — Normalizing -

hardening — tempering —quenching medium - different types of quenching medium.

UNITV | WORK HOLDING, TOOL HOLDING DEVICES AND POWER TOOLS

Chapter 5.1: Work Holding Devices: Chucks - Centres - Steady Rest - Follower rest - 9
Face Plate - Catch Plate - Drive plate - carrier - Mandrel - Machine Vice -V block - T
Bolts and Clamp - Angle plate - Indexing head - Description and uses.

Tool Holding Devices: Four way tool post - Turret indexing - Arbors - Adapter - Dirill

chuck - Sleeve - Socket - collet. Description and uses.

Chapter 5.2: Power Tools: Classification - Hand drill- Hammer Drills- Angle Grinder -
impact wrench - Circular saw - Chain saw - Jigsaw - Power/impact screwdrivers -

Electrical Screwdrivers. Cutters: Craftsman cutter - Reciprocating cutter.

TOTALHOURS | 45

Assessment Test and Revision with Student activity | 15*

* Common Test and Revision periods can be used. 1 Period per week can be used for this

subject.

Suggested list of Students Activity,
1. Prepare the green sand mould for the solid and split patterns.
2. Practice the basic welding operations.
3. Practice the bending and shearing operations in the press.
4

Prepare a list of work holding devices and tool holding devices used in the workshop.

DIRECTORATE OF TECHNICAL EDUCATION, CHENNAI - 600 025
REGULATION 2023




1020233110 L T P C

MANUFACTURING PROCESS
THEORY 3 0 0 3

Reference Books:

1. Elements of workshop Technology Volume | & Il — Hajra Chowdry & Bhattacharaya - lith
Edition - Media Promoters & Publishers Pvt. Ltd.,

2. A Textbook of workshop Technology - R.S.Khurmi & J.K.Gupta - 2nd Edition, S.Chand &
Co., Ram Nagar, New Delhi — 2018.
Manufacturing process — Begeman - 5th Edition -McGraw Hill, New Delhi 2011.

4. Workshop Technology- WAJ Chapman - Volume |, Il, & lll = Vima Books Pvt. Ltd., 4262/3,
Ansari Road, Daryaganj, New Delhi 110 002.

5. Production Technology — HMT- Edn. 18 - published by Tata McGraw Hill publishing Co.
Ltd., 7 West Patel nagar, New Delhi 110 008. — 20181.

Web Reference

1. https://www.youtube.com/watch?v=0iezQ4leXsc — Metal Casting

2.
3.
4.
5.
6.

https://youtu.be/8RUXvdsgsyg - Sand Properties
https://www.youtube.com/watch?v=dMcP3aCHyTQ&amp;t=6s —Welding Tech
https://www.youtube.com/watch?v=EJ94XCO0YfZc&amp;t=801s- Metal Forming
https://www.youtube.com/watch?v=AZMbSBVVWhI- Powder metallurgy
https://www.youtube.com/watch?v=748_MEOpOAg- Heat Treatment process

DIRECTORATE OF TECHNICAL EDUCATION, CHENNAI - 600 025
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MANUFACTURING PROCESS

THEORY 3 0 0 3

END SEMESTER QUESTION PATTERN - Theory Exam

Duration: 3 Hrs. Max. Marks: 100
Note: Answer Ten questions by selecting two questions from each unit. Each question

carries 10 marks each.

Instruction to the Question Setters
Four questions will be asked from every unit, students should write any two questions

for 10 marks. The question may have two subdivisions only.

DIRECTORATE OF TECHNICAL EDUCATION, CHENNAI - 600 025
REGULATION 2023




1020233230 STRENGTH OF MATERIALS L] T |P|C

PRACTICUM 3 0 2 4

Introduction:

Strength of materials is a key subject in mechanical engineering that focuses on how solid
objects behave when they are put under various forces and pressures. It's vital it helps us
understand and predict if a material can handle certain loads without breaking. Strength of
materials is the discipline related to calculation of stresses and strains in structures and
mechanical components. It helps engineers make informed decisions about material selection,

decision and construction.

Course Objectives:

Acquire knowledge about selection of materials

Towards developing the theoretical basics about the stress, strain and elastic modulus
concepts in various components.

Understand the mechanical behavior of materials.

To solve practical problems related to shafts and springs.

Estimate the stresses induced in thin cylinders.

Understand the basics of engineering materials and their role in the development of societies

and industries.

Course Outcomes:

On successful completion of this course, the student will be able to

CO1: Discuss various engineering materials and their mechanical properties
CO2: Compute the effects various loads on materials

CO3: Analyse the shaft using the principles of pure torsion

CO4: Analyse the springs in various load conditions

CO5: Determine the various dimensions of thin cylinders under various load conditions
Pre-requisites:

Knowledge of basic mathematics and Science

DIRECTORATE OF TECHNICAL EDUCATION, CHENNAI - 600 025
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1020233230 STRENGTH OF MATERIALS

PRACTICUM 3 0 2 4
CO/PO Mapping
CO/PO PO1 P02 P03 PO4 PO5 PO6 PO7
CO1 2 3 3
C0o2 2 3 3 2
co3 3 3 3
Cco4 3 3 3
Co5 3 1 3 2

Legend: 3-High Correlation, 2-Medium Correlation, 1-Low Correlation

Instructional Strategy:

The instructional strategy for teaching strength of materials in polytechnic colleges emphasizes
practical application and industry relevance.

Through a curriculum aligned with the state technical education board, the syllabus is broken
down into manageable units, prioritizing topics pertinent to Indian engineering contexts.

Visual aids, bilingual explanations, and hands-on demonstrations are utilized to accommodate
linguistic diversity and enhance understanding.

Incorporating industry examples and field visit to construction sites and manufacturing facilities
fosters experiential learning.

Assessment methods include practical assessment, written exams, and peer learning initiatives,
complemented by career guidance to inform students about opportunities in mechanical
engineering.

Continuous feedback mechanisms ensure the refinement and effectiveness of the instructional

approach.

DIRECTORATE OF TECHNICAL EDUCATION, CHENNAI - 600 025
REGULATION 2023
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1020233230 STRENGTH OF MATERIALS L] T |P|C

PRACTICUM 3 0 2 4

Assessment Methodology:

Continuous Assessment (40 marks) End
Semester
CA1 CA2 CA3 CA4 Examination
(60 marks)
Written Test Written Test Written Test Ex;/vrrrwl;(rt]:'r[]ion
Mode Theory Theory Practical Test | (Complete (Complete
(Any Two (Another Two | (All Exercises) Theory P
Units) Units) Portions) Theory
Portions)
Duration 2 Periods 2 Periods 3 Hours 3 Hours 3 Hours
Exam Marks 50 50 100 100 100
Converted to 10 10 15 15 60
Marks 10 15 15 60
Tentative
6th Week 12th Week 15th Week 16th Week
Schedule
Note:

e CA1 and CA2: Assessment written test should be conducted for 50 Marks. The marks
scored will be converted to 10 Marks for each test. Best of one will be considered for the
internal assessment of 10 Marks.

CA1 and CA2, Assessment written test should be conducted for two units as below.
Answer any Five questions. (5 X 10 Marks = 50 Marks).

Eight questions will be asked, students should write Five questions.

Each unit Four questions can be asked. Each question may have subdivisions. Maximum
two subdivisions shall be permitted.

e CA 3: All the exercises/experiments should be completed and kept for the practical test.
The students shall be permitted to select any one experiment by lot for the test. The
practical test should be conducted as per the scheme of evaluation as below. The

marks awarded for 100 marks will be converted to 15 Marks for the internal mark.

DIRECTORATE OF TECHNICAL EDUCATION, CHENNAI - 600 025
REGULATION 2023

11



1020233230 STRENGTH OF MATERIALS L] T |P|C

PRACTICUM 3 0 2 4

Practical documents should be maintained for every exercise / experiment immediately
after completion of the practice. The practical document should be submitted for the
practical test. Each exercise/experiment should be evaluated for 10 Marks. The total
marks awarded should be converted to 30 Marks for the practical test as per the scheme

of evaluation as below.

The details of the practical documents to be prepared as per the instruction below.
Each exercise observation and calculations should be completed on the day of practice.
The same shall be evaluated for 10 marks on the day or next day of practice before
commencement of the next exercise.

This documentation can be carried out in a separate notebook or printed manual or file.
The reading and calculations and graph should be written by the student manually. The
evaluated practical document should be submitted for the Practical Test (CA3). The
mark scored by the students should be converted to 30 marks. The same should be
included as per the allocation in the practical test.

The detailed date of the practices and its evaluations should be maintained in the course
logbook. The log book and the practical documents should be submitted for the

verification by the Flying Squad and DOTE Official.

SCHEME OF EVALUATION - Practical Test

SI.No. | Description Marks

A Aim / Apparatus required 10
B Procedure / Observation 20
C Formula / Calculation 20
D Result / Graph 10
E Practical document (All Practicals) 30
F Viva Voce 10

Total 100
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CA4: Model examination should be conducted for complete theory portions as per the end
semester question pattern. The marks awarded should be converted to 15 marks for the internal
assessment.

Question Pattern:

Answer Ten questions by selecting two questions from each unit. Each question carries 10
marks each.

Four questions will be asked from every unit, students should write any two questions. The

question may have two subdivisions only.

Syllabus Contents

Unit | SELECTION OF MATERIALS

Theory: 9
Engineering materials:

Introduction to engineering materials- Ferrous and Non Ferrous materials - material
selection-factors affecting the selection of materials-procedure for materials
selection.

Advanced materials - smart materials and nanomaterials-classification of
nanomaterials — applications.

Hardness test:

Brinell hardness test, Rockwell hardness test, Vickers Hardness test — Shore

Hardness Test ( Durometer) - Knowledge on Micro Hardness test

Practical: 3
EXPERIMENT : 1.

Hardness Test: Determination of Rockwell hardness number for various materials
like mild steel, high carbon steel, brass, copper, aluminium and Plastics (Any Two

Materials).

DIRECTORATE OF TECHNICAL EDUCATION, CHENNAI - 600 025
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Unit I DEFORMATION OF METALS

Theory:

Simple stresses and strains: Definition - load, stress and strain - classification of
force systems - tensile, compressive and shear force systems— Definition - Hooke's
law -Young’s modulus - working stress, factor of safety, load factor, shear stress and
shear strain - modulus of rigidity - deformation due to tension and compressive

forces - simple problems in tension, compression and shear force.

Mechanical testing of materials: Tensile test of mild steel in UTM - stress strain
diagram - limit of proportionality - elastic limit -yield stress - breaking stress -
ultimate stress - percentage of an elongation and percentage reduction in area ( no

problems)- fatigue test - creep test.

Practical:

EXPERIMENT : 2.

Tensile Test on materials : Determine young's modulus of elasticity, yield stress,
ultimate stress, breaking stress, percentage of elongation and percentage of
reduction in area of a given specimen ( Mild steel, Cast Iron , Aluminium, Brass)

(Any one material) and plot stress strain diagram.

Unit 11l ELASTIC CONSTANTS AND STRAIN ENERGY

Theory:

Elastic constants: Definition - lateral strain — poison’s ratio - volumetric strain - bulk
modulus - volumetric strain of rectangular and circular bars (No derivation) -
problems connecting linear, lateral and volumetric deformation — Simple problems
on elastic constants.

Strain energy: Definition - proof resilience - modulus of resilience - the expression
for strain energy stored in a bar due to axial load - instantaneous stresses due to
sudden and impact loads (No derivation) - problems computing instantaneous

stress and deformation in sudden and impact loadings.

DIRECTORATE OF TECHNICAL EDUCATION, CHENNAI - 600 025
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Practical:
EXPERIMENT : 3.
Impact test : Find the impact strength of the given specimen ( Mild steel, Cast Iron,

Aluminium and Brass) (Any Two materials) using izod test and Charpy test.

Unit IV THEORY OF TORSION

Theory:

Torsion: Theory of torsion - assumptions - torsion equation% B % B Cie

(no derivation)- strength of solid and hollow shafts - power transmitted - definition -
polar modulus — sectional modulus - torsional rigidity - strength and stiffness of
shafts - comparison of hollow and solid shafts in weight and strength
considerations - advantages of hollow shafts over solid shafts — shear stress
distribution - problems.

Material testing: Torsion testing machine (Description only).

Practical:

EXPERIMENT : 4.

Torsion test: Determine the shear stress and modulus of rigidity of the given
specimen ( Mild steel, Cast Iron, Aluminium and Brass) (Any two materials) using a

Torsion testing machine.

Unit V SPRINGS AND THIN CYLINDERS

Theory:

Springs: Types of springs - laminated and coiled spring - applications - types of
coiled springs - difference between open and closely coiled helical springs - closely
coiled helical spring subjected to an axial load (no derivation) - problems to
determine shear stress, deflection, stiffness and resilience of closed coil helical

springs.
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Thin cylinders: Definition - thin cylindrical shell - failure of thin cylindrical shell
subjected to internal pressure - hoop and longitudinal stresses causes in thin
cylindrical shell subjected to internal pressure (no derivation) - simple problems -
change in dimensions of a thin cylindrical shell subjected to internal pressure -

problems

Practical: 6
EXPERIMENT : 5.

Test on springs of circular section: Determine the modulus of rigidity and strain
energy, and stiffness of the open coiled helical springs.

EXPERIMENT : 6.

Determine the modulus of rigidity and strain energy, and stiffness of the closed

coiled helical springs.

Revision + Test + Students Activity [ 10

TOTALHOURS | 75

Suggested List of Students Activity:
Other than the classroom learning, the following are the suggested student related co-curricular
activities which can be undertaken to accelerate the attainment of the various outcomes in this
course.
X Conduct a survey, specific to properties of various types of materials used in mechanical
engineering and prepare a report.
X Compare the strength of the solid shaft with that of hollow shaft for the same power
transmission for an automobile and make a report.
] Students can be given practices in the Virtual Labs | Mechanical Engineering (vlab.co.in).

This can be given to a team of students and make them prepare a report.
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Sample Experiments: Four bar mechanism, Slider crank mechanism, Elliptical Trammel,
Cam Mechanism, Linkage Model, Crank and Slotted Mechanism, Whitworth Mechanism,

Straight Line Mechanism, Universal Joint etc...

Text and Reference books:
1. Dr. PPurushothama Raj, V. Ramasamy, Strength of Materials, Pearson Edition 2013.
Dr. R K Bansal, strength of materials, 5th edition , laxmi publications private limited,2013.

R S Khurmi, strength of materials, edition 2019, s chand publications, 2019.

> b

B K Sarkar, strength of materials, 10th edition, tata mcgraw hill education private limited,
2012.

5. R K Rajput, materials science and engineering, 5th edition, S K Kataria and sons
publications, 2024

Web reference:
e https://youtu.be/GkFgysZC4Vc?si=j-g-OUMmeDg64YNB
e https://youtu.be/uA_HqCGo8Pg?si=q03sPw70100t0BdT
e https://youtu.be/WERoSRcnafA?si=b7Xv3RI1s8LvSUhw

Equipment / Facilities required to conduct the Practical Portions.

1. Universal testing machine. 01
2. Rockwell’s hardness testing machine. 01
3. Impact testing machine. 01
4. Torsion testing machine. 01
5. Spring testing machine 01

Required instruments and consumables.
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END SEMESTER QUESTION PATTERN - Theory Exam

Duration: 3 Hrs. Max. Marks: 100
Note: Answer Ten questions by selecting two questions from each unit. Each question

carries 10 marks each.

Instruction to the Question Setters
Four questions will be asked from every unit, students should write any two questions

for 10 marks. The question may have two subdivisions only.
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Introduction:
Diploma technocrats frequently encounter diverse manufacturing processes. This course
workshop practice aims to enhance student's comprehension of manufacturing methods, like

Welding, Soldering, Brazing and use of Power tools.

Course Objectives:
e To identify the tools and equipment used in workshop practice.
e Perform welding operations to make different types of joints.
e Identify the different welding defects.
e Practical skills on Soldering, Brazing and power tools.

e Prepare a record of work for all the exercises.

Course Outcomes:

On successful completion of this course, the student will be able to
CO1: Recall the safety procedure followed on the shop floor.

CO2: Demonstrate skills in all types of welding.

CO3: Acquire skills on soldering.

CO4: Acquire skills on Brazing.

CO5: Demonstrate skills on the use of Power tools.

Pre-requisites:

Basic Workshop Practices and Basic Engineering Practices.
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CO/PO Mapping
CO/PO PO1 PO2 PO3 PO4 PO5 P06 PO7

Cco1 2 3 1
C0o2 2 3 1

co3 2 3

Co4 2 3

CO05 2 3

Legend: 3-High Correlation, 2-Medium Correlation, 1-Low Correlation

Instructional Strategy:

e Engage and Motivate: Instructors should actively engage students to boost their learning
confidence.

e Real-World Relevance: Incorporate relatable, real-life examples and engineering
applications to help students understand and appreciate course concepts.

e Interactive Learning: Utilize demonstrations and plan interactive student activities for an
engaging learning experience.

e Application-Based Learning: Employ a theory-demonstrate-practice-activity strategy
throughout the course to ensure outcome-driven learning and employability.

e Simulation and Real-World Practice: Conduct demonstrations and hands-on activities in
a simulated environment, transitioning to real-world scenarios when possible.

e Encourage Critical Analysis: Foster an environment where students can honestly assess

experiment outcomes and analyze potential sources of error in case of discrepancies
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Assessment Methodology:
Continuous Assessment (40 marks) End Semester
Examination
CA1 CA2 CA3 CA4
(60 marks)
Practical Practical
Mode Practical Test | Practical Test Practical Test
Document Examination
Portion First Cycle Second Cycle | All Exercises | All Exercises | All Exercises
Duration 2 Periods 2 Periods Regularly 3 Hours 3 Hours
Exam Marks 50 50 100 100 100
Converted to 10 10 10 20 60
Marks 10 20 60
Tentative
7th Week 14th Week 15th Week 16th Week
Schedule
Note:

e CA1 and CA2: All the exercises/experiments as per the portions mentioned above

should be completed and kept for the practical test. The students shall be permitted to

select any one by lot for the test. The practical test should be conducted as per the

scheme of evaluation as below. The marks awarded will be converted to 10 Marks for

each assessment test. Best of one will be considered for the internal assessment of 10

Marks.

Cyclel:1,2,3,4 and 5.

Cycle ll: 6,7,8,9 and 10.

REGULATION 2023
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SCHEME OF EVALUATION
PART DESCRIPTION MARKS
A Aim & Tools required 10
B Preparation 20
Cc Welding / Cutting/ Joining 20
TOTAL 50

CA 3: Practical document should be maintained for every exercise immediately after
completion of the practice. The same should be evaluated for 10 Marks. The total marks
awarded should be converted to 10 Marks for the internal assessment. The practical
document should be submitted for the Practical Test and End Semester Examination
with a bonafide certificate

The details of the documents to be prepared as per the instruction below.

Each exercise should be completed on the day of practice. The same shall be evaluated
for 10 marks on the day or next day of practice before commencement of the next
exercise.

This documentation can be carried out in a separate notebook or printed manual or in a
file with the documents. The procedure and sketch should be written by the student
manually.

The detailed date of the practices and its evaluations should be maintained in the course
logbook. The logbook and the practical documents should be submitted for the
verification by the Flying Squad and DOTE Official.

CA 4: All the exercises should be completed and kept for the practical test. The students
shall be permitted to select any one by lot for the test. The practical test (CA4) should
be conducted as per the scheme of evaluation as below. The marks awarded should be

converted to 20 Marks for the internal assessment.
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SCHEME OF EVALUATION

Part Description Marks

A Aim & Tools required 10

B Procedure 20

C Preparation 20

D Welding / Cutting/ Joining 20

E Accuracy / Tool Handling / Finish / Result 20

F Viva Voce 10

TOTAL MARKS 100

Syllabus Contents

Introduction Period

BUREAU OF INDIAN STANDARDS CODE OF PRACTICE FOR SAFETY AND HEALTH
REQUIREMENTS IN ELECTRIC AND GAS WELDING AND CUTTING OPERATIONS -
IS:818-1968

Fire prevention and protection-Protection of personnel - general and protective
equipment- Work in confined spaces - ventilation and health protection.

Soldering - Basic principles — Brazing — Basic principles.

Practical Exercises 40 Periods

1. Lap joint Arc Welding (RawMaterial: 40 mm x 10 mm MS flat)

T- Joint - Arc Welding (RawMaterial: 40 mm x 10 mm MS flat)

Butt Joint (TIG / MIG Welding) (RawMaterial: MS Pipe / MS Square tube)
Profile cutting — circular profile - Gas cutting. (Raw Material: 100 x 100 mm X
M.S.Flat)

2,
3.
4.
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REGULATION 2023

6mm

23




1020233320 L T P C

WORKSHOP PRACTICES

PRACTICAL 0 0 4 2

10.

Lap joint - Gas Welding - (Raw Material: 10G Mild Steel)

Spot welding - Lap joint - Make a tray and join the vulnerable points (Minimum 8 Points)

(Raw Material: GI/MS Sheet 22 G).

Solder as per the given circuit diagram.

Braze the joints of the copper tube. Prepare the tube with Cutting, bending, flaring,

Swaging and pinching practice.

Dismantle and Assemble the Bolt/Nut using wrench power tools. (Pneumatic / Electric).
(Sample Exercise Flange / Cylinder head / Remove Tire from the disc / etc...)

Profile cutting — Using Jigsaw/Craftsman cutter/Reciprocating cutter. (Raw Material:

100 x 100 mm X 6 mm M.S.Flat / Wood)

Test & Revision 10 Periods

Suggested List of Students Activity: 10 Periods

1.

2
3
4,
5

Study the welding symbols and welding testing procedure.

List Causes of welding defects and suggest remedies.

Practices in Soldering and Brazing. Compare the soldering and brazing process.
Enumerate safety guidelines and precautions for a welding shop.

Inspect the assembly lines in an Industry and submit a report.

Text and Reference Books:
1.
2.
3.

Manufacturing Technology Vol-1 by P N RAO, McGraw Hill, New Delhi.

Manufacturing Technology Vol-2 by P N RAO, McGraw Hill, New Delhi.

Elements of Workshop Technology Vol-1 by S K Hajra Choudhury, A K Hajra Choudhury,
Nirjhar Roy-Media Promoters & Publisher PVT. Ltd.

CODE OF PRACTICE FOR SAFETY AND HEALTH REQUIREMENTS IN ELECTRIC AND GAS
WELDING AND CUTTING OPERATIONS ( First Revision ) IS : 818 — 1968- Seventh Reprint
SEPTEMBER 1998
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Web-based/Online Resources:
1. https://www.youtube.com/watch?v=RyLvVMg84xs -Basics of welding process2.
2. https://www.youtube.com/watch?v=nBwRpI_0d50 - Fundamentals of Brazing3.

3. ttps://www.youtube.com/watch?v=WbdOmhOfGRg - Soldering Basics

END SEMESTER EXAMINATION - PRACTICAL EXAM.
BOARD EXAMINATIONS
Note:
e All the exercises have to be completed, any one exercise will be given for examination.
e All the exercises should be given in the question paper. The student is allowed to select
by lot or question papers issued by the DOTE Exam section shall be used.
e Practical documents along with the activity report should be submitted for the End

Semester Examinations.

DETAILED ALLOCATION OF MARKS.

Part Description Marks
A Aim & Tools required 10
B Procedure 20
C Preparation 20
D Welding / Cutting/ Joining 20
E Accuracy / Tool Handling / Finish / Result 20
F Viva Voce 10

TOTAL MARKS 100
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Equipment / Facilities required conducting the Practical Course.

S.No [ Name of the Equipment’s Quantity Required
1. Arc welding booth 2 Nos with welding transformer
2. TIG / MIG welding booth 1 No
3. | Gas welding unit 1 Set ( Oxygen and acetylene cylinder)
4, Welding shield 5Nos
5. Gas welding goggles 5Nos
6. Chipping hammer 5Nos
7. Leather Gloves 18" 5 Sets
8. Spot welding machine 1 No
0. Brazing equipment 1 No
10. | Soldering equipment 1 No
" Electric Jig saw / Craftsman cutter / 1 No
Reciprocating cutter
12. | Pneumatic / Electric impact wrench 1 No
Cutting, bending, flaring, Swaging and
13 pinchizg tool fogr coppegr tubeg g Fach 1No
14. | Consumables Sufficient quantity
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Exercises drawing:
1. Lap Joint - Arc Welding (Raw Material: 40 mm X 10 mm MS flat)

3. Butt Joint-TIG / MIG Welding (Raw Material: MS Pipe / MS Square tube)

Weld

4. Profile cutting- Circular profile -cutting Gas cutting
( Raw Material : 100 x T00mm x 6mm M.S. flat)
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5. Lap joint - Gas Welding- (Raw Material: 10G Mild Steel)

6. Spot welding - Lap joint - Make a tray / dustpan and join the vulnerable points (Minimum
8 Points) (Raw Material: GI/MS Sheet 22 G)

7. Solder as per the given circuit diagram / Battery pack with series and parallel
connections.

Solder
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8. Braze the joints of the copper tube. Prepare the tube with Cutting, bending, flaring,

Swaging and pinching practice.

Oreypen
02 ™

Acerylene
CaHa = -
Filler Metal

Hase Metal
{Copper)

9. Dismantle and Assemble the Bolt/Nut using wrench power tools. (Pneumatic / Electric).

(Sample Exercise Flange / Cylinder head / Remove Tire from the vehicle disc / etc...)
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10. Profile cutting — Using Jigsaw. (Raw Material: 100 x 700 mm X 6 mm M.S.Flat / Wood)

Text and Reference Books:

1. CODE OF PRACTICE FOR SAFETY AND HEALTH REQUIREMENTS IN ELECTRIC AND GAS
WELDING AND CUTTING OPERATIONS ( First Revision ) IS : 818 — 1968 - Seventh Reprint
SEPTEMBER 1998.

2. Hajra Choudry & Battacharya - Elements of Workshop Technology - Vol. | & Il -Edition 11, -
Media Promoters and Publishers Pvt. Ltd.,— 2007.

3. P N RAO-Manufacturing technology - 5th edition - McGraw Hill, New Delhi.2018.

Web-based Online Resources:
e https://www.youtube.com/watch?v=dMcP3aCHyTQ Welding Processes — NPTEL-NOC
IT™M
e https://www.youtube.com/watch?v=TpvmJBeGUrg&amp;list=PLyqSpQzTE6M-KwjFQBYB
VRx464XpCgOEC&amp;index=2 Classification of welding processes and definition of
welding arc - NEPTE - NOC IITM.
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Introduction:

Motion control is required in a large number of industrial and domestic applications. Systems

employed for getting the required motion and their smooth control are called Drives. Drives

require prime movers like Diesel or petrol engines, gas or steam turbines, hydraulic motors or

electric motors. These prime movers deliver the required mechanical energy for getting the

motion and its control. Drives employing Electric motors as prime movers for motion control are

called Electric Drives. Further electrical speed control in almost all industrial applications are

incomplete without the use of the specific electric drive. This course will empower the students

with the necessary skills to understand the concept associated with Electrical Drives.

Course Objectives:

The objective of this course is to enable the student to

Explain the necessity of A.C Circuit, Fuse, MCB, ELCB and Contactor.

Explain the Working of RPS, Logic Gates and PLC.

Define electric drive, its parts, advantages and explain choice of electric drive.
Understand the characteristics of DC Shunt Motor and 3 Phase Induction Motor.

Discuss the concept of AC Drive, Stepper Motor Drive and Servo Motor Drive.

Course Outcomes:

On successful completion of this course, the student will be able to

CO1: Demonstrate the working of MCB, ELCB and Contactor.

CO2: Describe the working of RPS and Simple LED Circuit.

CO3: Describe the concept of Logic Gate and PLC.

CO04: Demonstrate the starting and speed control methods of Induction Motor.

CO5: Interface and test the working of Driver for DC Motor and Stepper Motor.

Pre-requisites:

Basics of Science and Engineering
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CO/PO Mapping:
CO/PO PO1 P02 PO3 P04 PO5 P06 PO7
CO1 3 1 1 2 -
Cc02 3 1 1 2 -
co3 3 1 1 2 -
Cco4 3 1 1 2 -
Co5 3 1 1 2 -

Legend: 3-High Correlation, 2-Medium Correlation, 1-Low Correlation

Instructional Strategy:

It is advised that teachers take steps to pique pupils' attention and boost their
curiosity to learn.

Implement task-based learning activities where students work on specific tasks or
projects.

Incorporate technology tools and resources, such as online platforms, interactive
multimedia, and virtual communication tools, to enhance engagement and provide
additional practice opportunities.

Incorporate formative and summative assessments to gauge student progress and
provide targeted feedback.

Throughout the course, a theory-demonstrate-practice-activity strategy may be used
to ensure that learning is outcome and employability based.

All demonstrations/Hand-on practices may be followed in the real environment as far

as possible.
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Assessment Methodology:
Continuous Assessment (40 marks) End
Semester
CA1 CA2 CA3 CA4 Examination
(60 marks)
Mode Practical Practical Written Test Practical Practical
Test Test Theory Test Examination
Cycle | Cycle
Portion Expenrr:ents/ Experlmentfl All Units AII AII
50% Another 50% Experiments | Experiments
Experiments | Experiments
Duration 2 Periods 2 Periods 3 Hours 3 Hours 3 hours
Exam Marks 60 60 100 100 100
Converted to
10 10 15 15 60
Marks
Marks 10 15 15
60
Internal Marks 4
Tentative
7th Week 14th Week 15th Week 16th Week
Schedule
Note:

e CA1 and CA2: All the exercises/experiments should be completed as per the portions
above and kept for the practical test. The students shall be permitted to select any one
by lot for the test. The practical test should be conducted as per the scheme of
evaluation as below. The marks awarded shall be converted to 10 Marks for each
assessment test. Best of one will be considered for the internal assessment of 10
Marks.

Practical documents should be maintained for every experiment immediately after
completion of the practice. The practical document should be submitted for the practical

test. The same should be evaluated for 10 Marks for each exercise/experiment. The total
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marks awarded should be converted to 10 Marks for the practical test as per the scheme
of evaluation as below.

The details of the documents to be prepared as per the instruction below.

Each experiment should be completed on the day of practice. The same shall be
evaluated for 10 marks on the day or next day of practice before commencement of the
next experiment.

This documentation can be carried out in a separate notebook or a printed manual or a
file with documents. The Circuit Diagram, Readings, Calculations and Graph / Result
should be written by the student manually.

The detailed date of the practices and its evaluations should be maintained in the course
logbook. The log book and the practical documents should be submitted for the

verification by the Flying Squad and DOTE Official.

SCHEME OF EVALUATION
PART DESCRIPTION MARKS

A Aim & Apparatus Required 5
B Circuit Diagram 20
Cc Connections and Execution 25
TOTAL 50
D Practical Documents (As per the portions) 10
Total Marks 60

e CA 3: Written Test for complete theory portions should be conducted for 100 Marks as
per the question pattern below. The marks scored will be converted to 15 Marks for

internal assessment.
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Question pattern — Written Test Theory

Description Marks
Part — A | 30 MCQ Questions. 30 X 1 Mark 30 Marks
Part - B | 7 Questions to be answered out of 10 7 X 10 Marks 70 Marks
Questions.
TOTAL 100 Marks

e CA 4: All the exercises/experiments should be completed and kept for the practical test.
The students shall be permitted to select any one by lot for the test. The practical test
should be conducted as per the scheme of evaluation below. The marks awarded

should be converted to 15 Marks for the internal assessment.

SCHEME OF EVALUATION
Model Practical Examination and End Semester Examination - Practical Exam
PART DESCRIPTION MARKS

A Aim & Apparatus Required 5

B Circuit Diagram 20

Cc Connections and Execution 25

D Output / Result 10

E Written Test (Theory Portions) 30

F Viva Voce 10
TOTAL 100

Note: For the written test 30 MCQ shall be asked from the theory portions.
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Syllabus Contents.
Theory Portion : UNIT |
A.C CIRCUITS Period
Review of Ohm's Law — Review of Series and Parallel Connection — Fundamentals 4

of AC Voltage and Current - Peak Value, Average Value, RMS value of Sine wave -
Frequency - Time period — Amplitude - Power and Power Factor — Current
calculation by using single phase power formula — Introduction about Three phase
ac supply - Current calculation by using three phase power formula - Necessity of
Contactor - Solenoid type Contactor - Necessity of Fuse — Function of MCB -
Function of ELCB.

ANALOG AND DIGITAL ELECTRONICS

Name, Symbol and uses of Semiconductor Devices (Diode, Transistor, LED and
SCR) — Importance of current limiting resistor in LED circuit — RGB LED - Working of
Half wave and Full wave rectifiers - Block Diagram of Regulated Power Supply.
Logic gates: Binary Number System - Positive and Negative Logic - Definition,
Symbol, Truth table and Boolean expression for OR, AND, NOT, NOR, NAND, EX-OR
and EX-NOR gates - Universal Logic Gates: NAND and NOR.

Programmable Logic Controller: Definition - Block Diagram of Programmable Logic
Controller — PLC Scan — Ladder Logic for AND Gate and OR Gate.

Practical Exercises:

Ex.No Name of the Experiment

Period

1. VOLTAGE, CURRENT AND POWER MEASUREMENT IN SINGLE PHASE AC
CIRCUIT.
Activities to Perform:
a) Conduct an experiment to measure voltage, current and power in
a single phase a.c circuit by using Voltmeter, Ammeter and

Wattmeter respectively for different loads.

4
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b) Repeat the same experiment by replacing above meters with a
single Digital Power Monitor.

c) Compare and Discuss the observations.

2. CONSTRUCT LED CIRCUIT WITH CURRENT LIMITING RESISTOR
Activities to Perform:
a) From the voltage and current rating of the given LED, calculate
the value of the resistor to be connected in series with it.
b) Construct and test a simple circuit using DC Source, Resistor and
LED.
c) Construct and test a simple circuit using DC Source, Resistor and
RGB LED.

3. CONSTRUCT DC REGULATED POWER SUPPLY UNIT
Activities to Perform:
a) Construct 5V or 12V DC Regulated Power Supply circuit using
Bridge Rectifier, Capacitor Filter and IC Voltage Regulator.
b) Observe the voltage at various stages of the circuit.

c) Discuss the function of each stage of the RPS unit.

4. DEMONSTRATE THE WORKING OF MCB AND ELCB
Activities to Perform:
a) Connect Single Pole MCB with Load bank and Test the Tripping
Operation for over load and/or Short Circuit fault.
b) Connect ELCB with Lamp Load and Test the Tripping Operation
for Earth fault.

5. LOGIC GATE USING ICs
Activities to Perform:
a) Construct the circuit and verify the Truth Tables of AND, OR, NOT,
NAND, NOR, EX-OR Logic gates by using corresponding Logic
Gate ICs.

b) Compare and Discuss the observations.
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Theory Portion : UNIT I

ELECTRIC DRIVES

Introduction — Need for Drive — Advantages of Electric Drive — Parts of Electric 7
Drive — Classification of Drives (Group Drive, Individual Drive and Multimotor Drive)
— Classification of Electric Motors - Characteristics of DC Shunt Motor and DC
Series Motor — Necessity of starters - Three point starter.

Construction, Working Principle and Characteristics of Three Phase squirrel cage
induction motor — DOL Starter — Star Delta Starter - Effect of Unbalanced source
voltage and Single Phasing — Methods of Speed control of three phase induction
motor - Block diagram of Variable Frequency Drive (VFD) - Electric Braking — Types
of Electrical Braking — Selection of Motors for different applications — Motors used
for Traction system.

Overview of PMDC Motor, BLDC Motor, Stepper Motor Drive, Servo Motor Drive -
L293D Motor Driver IC.

Practical Exercises:

Ex.No | Name of the Experiment Period

6. LOAD TEST ON DC SHUNT MOTOR 4
Activity to Perform:
a) Conduct Load Test on given DC Shunt Motor
b) Discuss the starting current and No load current of the Motor
c) Plot the performance Characteristics.

7. LOAD TEST ON THREE PHASE INDUCTION MOTOR 4
Activity to Perform:
a) Conduct Load Test on given three phase squirrel cage Induction
Motor.
b) Discuss the starting current and No load current of the Motor
c) Plot the performance Characteristics.
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8. SPEED CONTROL OF INDUCTION MOTOR USING VFD 4
Activity to Perform:
a) Make connections and Control the speed of the given single
phase or three phase squirrel cage induction motor by VFD.
b) Discuss the features and advantages of VFD.
9. DIRECTION CONTROL OF DC MOTOR USING DRIVER IC L293D 4
Activity to Perform:
a) Interface L293D Motor Driver IC with Arduino to control Direction
of rotation of Two DC Motors.
b) Execute the Arduino program and observe the direction of
rotation of Motors.
10. TESTING OF STEPPER MOTOR DRIVE 4
Activity to Perform:
a) Interface suitable stepper motor driver with stepper motor.
b) Test the operation of the driver circuit by observing the movement
of the stepper motor.
Assessment Test + Revision + Students Activity 20
Total 75

Suggested List of Students Activity:

Activity 1: Study and understand the construction and working of DC Generator, Transformer

and Alternators available in the Laboratory. Then each student shall write and submit the Report

on the above topics.

Activity 2: Four students can be grouped as a batch to collect information about Industrial

applications of various types of Electric Motors and submit as activity report. Reference books /

website details/ Visited Industry details for collection of above information must be mentioned

in the report itself.
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Text book for Reference:

1.

B. L. Theraja and A. K. Theraja, A Textbook of Electrical Technology Volume - Il (AC and
DC Machines), Multicolour Edition, S. Chand &amp; Co., 2005.

2. V K Mehta, Rohit Mehta, Principles of Electronics, 12 th Edition, S. Chand &amp; Co.,

3.
4.

2020.

B.N. Sarkar, Fundamentals of Industrial Drives, 1 st Edition, PHI Learning Pvt. Ltd., 2012.
Frank D. Petruzella, Programmable Logic Controllers, 6 th Edition, Indian Edition, Mc
Graw Hill, 2023.

Web-based/Online Resources:

https://nptel.ac.in/courses/108/104/108104140/#

https://archive.nptel.ac.in/courses/108/105/108105155/
https://archive.nptel.ac.in/courses/108/105/108105158/
https://archive.nptel.ac.in/courses/108/105/108105132/
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Equipment / Facilities required to conduct the Practical Course.

S.No Name of the Equipment’s Quantity
Required
1. MI Ammeter 0-5A, MI Voltmeter 0- 300V, ED Wattmeter 300V/5A, | Each 1 No.

Digital Power Monitor, Lamp Load.
2. 5V/12V DC Power Supply Unit, LED, RGB LED and Resistors. Each 1 No.

3. 230V/12V Transformer, Diodes, Filter Capacitor, Voltage Regulator | Each 1 No.
IC, Resistors and CRO.
4. 3 Amps MCB and 30mA ELCB. Each 1 No.

5. 5V RPS, Logic Gate ICs: 7408, 7432, 7404, 7400, 7402 & 7486, | Each 5 Nos.
Toggle Switches, LEDs and Resistors.

6. DC Shunt Motor with Starting and Loading arrangements. 1 No.

7. Contactor and NO, NC Push buttons. Each 1 No.

8. 3 Phase Squirrel Cage Induction Motor with Starting and Loading | 1 No.

arrangements.

9. Variable Frequency Drive. 1 No.

10. DC Motor, L293D Motor Driver IC and Arduino Shield. 1 No.

11. | Stepper Motor with Driver Shield. 1 No.

12. | Suitable range of MC Voltmeter and Ammeter for DC Motor. Each 1 No.
13. | Suitable range of Ml Voltmeter and Ammeter for AC Motor. Each 1 No.
14. | Tachometer. 1 No.

15. | Digital Multimeter. 4 Nos.

Note:

Sufficient number of Worktables to be provided in the laboratory to conduct experiments

for students.
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e Ensure Permanent wiring connections with suitable circuit breakers / Protective
mechanism in the Worktables with proper safety measures.

e In addition to the above list sufficient quantities of consumable, Tools and Testing
Instruments to be maintained.

e Charts on Electrical Safety and Procedure of First Aid to be displayed in the Laboratory.

e Necessary proper electrical safety arrangements should be done in the laboratory.

e Awareness about the First Aid for Electrical accidents should be given.

END SEMESTER EXAMINATIONS - PRACTICAL EXAM
Note:
All the exercises should be completed before the Board Practical Examinations. End Semester
Practical examination should be conducted for all the exercises / experiments for 100 Marks.
Students will be permitted to select any one exercise by lot or question paper supplied by the
DOTE Exam section shall be used. The practical document prepared by the student should be

submitted with a Bonafide Certificate.

SCHEME OF EVALUATION
PART DESCRIPTION MARKS

A Aim & Apparatus Required 5

B Circuit Diagram 20

Cc Connections / Execution 25

D Output / Result 10

E Written Test 30

F Viva Voce 10
TOTAL 100

Note: For the written test 30 MCQ shall be asked from the theory portions.
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Introduction:

Production Drawing & Modelling is a crucial aspect of design and manufacturing processes. It
involves creating detailed technical drawings and three-dimensional models to communicate
product specifications and aid in production. This discipline ensures precision, efficiency and
consistency in manufacturing various products across industries in engineering and product

design.

Course Objectives:

e Understand fundamental principles: Learn the foundational concepts, principles, and
standards of production drawing and modelling, including geometric dimensioning and
tolerance (GD&T), drafting conventions, and industry-specific guidelines.

e Develop technical drawing skills: Acquire proficiency in creating accurate and detailed
technical drawings using CAD software, focusing on orthographic projections, isometric
views, section views, and assembly drawings.

e Master 3D modelling techniques: Gain expertise in constructing three-dimensional
models of objects and components using CAD software, emphasise solid modelling,
surface modelling, parametric modelling, and assembly modelling.

e Interpret engineering documentation: Learn to interpret and analyse engineering
drawings, specifications, and other technical documents to extract relevant information
for manufacturing processes, including material specifications, geometric tolerances,

and assembly instructions.

Course Outcomes:
On successful completion of this course, the student will be able to
CO1: Draw various sectional views of 2D assembly drawings manually as per BIS.
CO2: Create sectional views for 2D assembly drawing.
CO3: Create 3D modelling using CAD software module.
CO4: Interpret the drawing and symbols in the Engineering field.
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CO5: Demonstrate proficiency in 3D modelling by creating and assembling machine

components.

Pre-requisites:
DRAFTING PRACTICES

CO/PO Mapping
Co/PO PO1 PO2 PO3 PO4 PO5 P06 PO7
Cco1 2 1 2
Cco2 2 1 2
co3 2 1 2
Co4 2 1 2
Co5 2 1 2

Legend: 3-High Correlation, 2-Medium Correlation, 1-Low Correlation

Instructional Strategy:
e Utilise a blended approach with lectures on manual drawing fundamentals and CAD
software introduction.
e Incorporate hands-on sessions for manual drawing practice and CAD software usage.
e Assignments focus on creating detailed drawings of machine parts, transitioning to CAD
for 3D modelling, assembly, and printing components.

e Encourage peer collaboration and feedback.
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Assessment Methodology:
Continuous Assessment (40 marks) End
Semester
CA1 CA2 CA3 CA4 Examination
(60 marks)
Mode Practical Practical Written Test Practical Practical
Test Test Theory Test Examination
Drafting .
Drafting Drafting Theory Practices Draft.mg
. . Portions and ; Practices
Practices Practices and Solid :
: : Assembled . and Solid
Portion and Solid and Solid Views modelling modellin
modelling modelling Practices. Ing
. . Manual Practices.
Practices Practices Drawing (Al (Al (Al
(Ex1and?2) | (Ex3,and4) Portions) Exercises) Exercises)
Duration 2 Periods 2 Periods 3 Hours 3 Hours 3 hours
Exam Marks 60 60 100 100 100
Converted to
10 10 15 15 60
Marks
Marks 15 15 60
Tentative
7th Week 14th Week 15th Week 16th Week
Schedule
Note:

e CA1 and CA2: All the exercises/experiments should be completed as per the portions
above and kept for the practical test. The students shall be permitted to select any one
by lot for the test. The practical test should be conducted as per the scheme of
evaluation as below. The marks awarded shall be converted to 10 Marks for each
assessment test. Best of one will be considered for the internal assessment of 10
Marks.
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Practical documents should be maintained for every experiment immediately after
completion of the practice. The practical document should be submitted for the practical
test. The same should be evaluated for 10 Marks for each exercise/experiment. The total
marks awarded should be converted to 10 Marks for the practical test as per the scheme
of evaluation as below.
The details of the documents to be prepared as per the instruction below.
Each exercise should be completed on the day of practice. The same shall be evaluated
for 10 marks on the day or next day of practice before commencement of the next
experiment.
The Assembled views for the exercises during Manual drawing practice should be
submitted in the drawing sheet (4 Drawing sheet). The print out of the assembled view
during drafting practices should be submitted (4 printout). The printout of the solid
modelling practices should be submitted (4 printout). The 12 documents should be kept
in a file with a Bonafide certificate.
The detailed date of the practices and its evaluations should be maintained in the course
logbook. The log book and the practical documents should be submitted for the
verification by the Flying Squad and DOTE Official.

SCHEME OF EVALUATION

Part | Description Marks

PART A - Drafting Practices

Command / Creation Procedure 10

B 2D View with Dimensions 15

PART B - Solid modelling Practices

Creation Part Modelling 10

CAD Modelling (3D) 15
Practical Total 50

E Practical Documents (As per the portions) 10
Total 60
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e CA 3: Written Test for complete theory portions should be conducted for 100 Marks as
per the question pattern below. The marks scored will be converted to 15 Marks for

internal assessment.

Question pattern — Written Test Theory

Description Marks

Manual Assembled Drawing

Part - A | Two views of the Assemble Drawing. Front View - 50 Marks
Front view and Top View / Side View in the | 30 Marks.
drawing sheet. (With or without section / | Top View /
Half section). (30 + 20 = 50 Marks). Any | Side View -

one exercise can be given by lot. 20 Marks.

Theory Portions

Part - B | 20 One Mark questions (MCQ) should be | 20 X 1 Mark 20 Marks
answered.

Part - C | Three Ten Marks questions should be | 3 X 10 Marks 30 Marks

answered from Six questions.

TOTAL 100 Marks

e CA 4: All the exercises/experiments should be completed and kept for the practical test.
The students shall be permitted to select any one by lot for the test. The practical test
should be conducted as per the scheme of evaluation below. After completion of all
the exercises the practical test should be conducted as per End Semester Examination
question pattern scheme of evaluation. The marks awarded should be converted to 15

Marks for the internal assessment.
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SCHEME OF EVALUATION

Part | Description Marks

PART A - Drafting Practices

A Command / Creation 10
2D View with Dimensions 15
C Printout 5
PART B - Solid modelling Practices
D Creation Part Modelling 10
E CAD Modelling (3D) 15
F Assembly of the parts 20
G Printout 5
H Written test (Theory Portions only) 10
I Viva Voce 10
TOTAL MARKS 100

Note: For the written test 10 MCQ shall be asked from the theory portions.

Syllabus contents

Theory Portion

SECTIONAL VIEWS

Sectioning - sectional views - representation of sectional plane — hatching -
inclination — spacing — hatching large areas — hatching adjacent parts - full section
- half section — types of half sections — conventional representation of materials in
section.

GEOMETRIC DIMENSIONING AND TOLERANCES.

Importance of GD&T - Tolerance specification and interpretation - Tolerance symbols

- Features - Datum plane and Axis - Shaft basis and hole basis system.
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Material Condition Modifiers. Maximum Material Condition (MMC) - Least Material
Condition (LMC) - Feature Control Frames
Manual Drawing Practice
Detailed drawings of the following machine components will be given to studentsto| 15
draw the assembled views. Only the assembled Front view (Without section / Full
Section / Half Section) and Top view or Side view (Without section / Full Section /
Half Section) with dimensions and Bill of materials in the Drawing Sheet.
Note: All the exercises drawing sheet should be submitted for the model and end
semester examination as a record of work done.
COMPUTER AIDED DRAFTING (CAD) PRACTICES
PART A - Drafting Practices: 15
2D Drafting Practices - Draw the front view of the assembled drawing of the
components with dimensions.
PART B - Solid modelling Practices: 15
Detailed drawings of the machine components will be given to students to create the
solid modelling and assemble using any CAD software in the computer and take the
printout.
Machine Components for the Practical Exercises
1. Sleeve and Cotter Joint.
2. Plummer Block.
3. Flange Coupling.
4. Bushed Bearing.

Practice + Test + Revision| 15
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Suggested List of Students Activity:

Students should practice production drawing with the GD&T representation.

Modelling competitions can be arranged.

Text and Reference Books:

1. A beginner’s guide to 3D modeling by Cameron Coward
2. Solidworks 2022 step by step guide by Amit Bhatt and Mark Wiley

Web-based/Online Resources:

https://www.autodesk.in/campaigns/autocad-tytorials
https://www.mycadsite.com/tutorials.html
NPTEL Lecturers

Equipment / Facilities required to conduct the Practical Course.
1.
2.

Personal computer — 30 Nos.
Printer — 1 No.
Required Software: CAD Package/ Parametric Software packages— Sufficient to the

strength.
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END SEMESTER EXAMINATIONS — PRACTICAL EXAM
Note: All the exercises should be completed before the Board Practical Examinations. End
Semester Practical examination should be conducted for all exercises for 100 Marks as per the
pattern. Students will be permitted to select any one exercise by lot or question paper supplied
by the DOTE Exam section shall be used.

Practical documents should be submitted for the End Semester Examination with a bonafide

certificate.
SCHEME OF EVALUATION
Part | Description Marks
PART A - Drafting Practices
A Command / Creation 10
2D View with Dimensions 15
C Printout 5
PART B - Solid modelling Practices
D Creation Part Modelling 10
E CAD Modelling (3D) 15
F Assembly of the parts 20
G Printout )
H Written test (Theory Portions only) 10
I Viva Voce 10
TOTAL MARKS 100

Note: For the written test 10 MCQ shall be asked from the theory portions.
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Introduction:

To meet out Globalization, technological advances and to sustain ourselves we have to explore
the knowledge about machine tools covering the various operations and skill sets required for

the development of a nation and its people.

Course Objectives:

1. Expose to the Concept and Basic Mechanics of Metal Cutting
2. Familiarise with working of Standard Machine Tools such as Lathe and Milling.

3. Familiarise with the working of the Grinding Process.

Course Outcomes:

CO1: Discuss with various mechanics of metal cutting and operations performed in Lathe
CO2: lllustrate various milling operations

CO3:Describe the various grinding processes.

CO4: Manufacture of gears using milling machine

COS5: Perform finishing operations using grinding machines.

Pre-requisites:

Applied science, Basic workshop practice
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CO/PO Mapping
CO/PO PO1 PO2 PO3 PO4 PO5 P06 PO7
co1 3 3
Cco2 3 3
co3 3 3
Co4 3 3
CO5 3 3

Legend: 3-High Correlation, 2-Medium Correlation, 1-Low Correlation

Instructional Strategy:

e Engage and Motivate: Instructors should actively engage students to boost their learning
confidence.

e Real-World Relevance: Incorporate relatable, real-life examples and engineering
applications to help students understand and appreciate course concepts.

e Interactive Learning: Utilize demonstrations and plan interactive student activities for an
engaging learning experience.

e Application-Based Learning: Employ a theory-demonstrate-practice-activity strategy
throughout the course to ensure outcome-driven learning and employability.

e Simulation and Real-World Practice: Conduct demonstrations and hands-on activities in
a simulated environment, transitioning to real-world scenarios when possible.

e Encourage Critical Analysis: Foster an environment where students can honestly assess

experiment outcomes and analyze potential sources of error in case of discrepancies
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Assessment Methodology:
Continuous Assessment (40 marks) End
Semester
CA1 CA2 CA3 CA4 Examination
(60 marks)
Mode Practical Practical Written Test Practical Practical
Test Test Theory Test Examination
Cycle | Cycle
Portion Exercises Exercises , . .
50% Another 50% All Units All Exercises | All Exercises
Exercises Exercises
Duration 2 Periods 2 Periods 3 Hours 3 Hours 3 hours
Exam Marks 60 60 100 100 100
Converted to
10 10 15 15 60
Marks
Marks 10 15 15 60
Tentative
7th Week 14th Week 15th Week 16th Week
Schedule
Note:

e CA1 and CA2: All the exercises/experiments should be completed as per the portions
above and kept for the practical test. The students shall be permitted to select any one
by lot for the test. The practical test should be conducted as per the scheme of
evaluation as below. The marks awarded shall be converted to 10 Marks for each
assessment test. Best of one will be considered for the internal assessment of 10
Marks.

Practical documents should be maintained for every exercise / experiment immediately
after completion of the practice. The practical document should be submitted for the

practical test. The same should be evaluated for 10 Marks for each exercise/experiment.
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The total marks awarded should be converted to 10 Marks for the practical test as per
the scheme of evaluation as below.

The details of the documents to be prepared as per the instruction below.

Each exercise should be completed on the day of practice. The same shall be evaluated
for 10 marks on the day or next day of practice before commencement of the next
exercise.

This documentation can be carried out in a separate notebook or printed manual or a file
with documents. Students should write the procedure and draw the sketch manually.

The detailed date of the practices and its evaluations should be maintained in the course
logbook. The log book and the practical documents should be submitted for the

verification by the Flying Squad and DOTE Official.

SCHEME OF EVALUATION
PART DESCRIPTION MARKS

A Aim / Tools required 5
B Preparation / Procedure 20
Cc Operation / Machining / Measurements 25
TOTAL 50
D Practical Documents (As per the portions) 10
60

e CA 3: Written Test for complete theory portions should be conducted for 100 Marks as
per the question pattern below. The marks scored will be converted to 15 Marks for

internal assessment.
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Question pattern — Written Test Theory

Description Marks

Part — A | 30 MCQ from the complete theory portions. 30 X 1 Mark 30 Marks

Part — B | Seven Questions to be answered out of 10 7 X 10 Marks 70 Marks

Questions.

TOTAL 100 Marks

e CA 4: All the exercises/experiments should be completed and kept for the practical test.
The students shall be permitted to select any one by lot for the test. The practical test
should be conducted as per the scheme of evaluation below. After completion of all
the exercises the practical test should be conducted as per End Semester Examination
question pattern scheme of evaluation. The marks awarded should be converted to 15

Marks for the internal assessment.

SCHEME OF EVALUATION
Model Practical Examination and End Semester Examination - Practical Exam
PART DESCRIPTION MARKS

A Aim / Tools required 5

B Preparation / Procedure 20

Cc Operation / Machining / Measurements 25

D Finish / Dimensions 10

E Written Test (Theory portions) 30

F Viva voce 10
TOTAL 100

Note: For the written test 30 MCQ shall be asked from the theory portions.
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Syllabus Contents

Theory Portion Period
Chapter 1: 15
Theory of Metal Cutting: Chip Formation, Orthogonal Cutting- Oblique Cutting - Tool
Geometry — Tool nomenclature — Cutting tool materials - cutting parameters. Lathe

- Centre Lathe: Introduction - specifications —machining operations done on lathe.

Chapter 2:

Milling - Milling cutters classification only-Milling operations-types-straddle milling -

gang milling.Indexing-Indexing plate - Indexing methods - simple indexing,
differential indexing.Generating Process: gear shaper - gear hobbing - principle of
operation only.

Chapter 3:

Grinding: Grinding Process — Cylindrical Grinding, Surface Grinding, Centre less
Grinding-principles of operation only. — grinding wheels - abrasives - natural and
artificial diamond wheels - types of bonds - grit, grade and structure of wheels -

wheel shapes and sizes - standard marking systems of grinding wheels - selection

of grinding wheel - mounting of grinding wheels - Dressing and Truing of wheels -
Balancing of grinding wheels.

Practical Exercises

I. LATHE 50

1. Grooving and Taper Turning.
2. LH Thread cutting.

3. RH Thread cutting.

4. Bush: Turning & Drilling

5. Eccentric Turning.

I. MILLING MACHINE

o =

. Make Spur Gear using milling machine by simple Indexing

7. Make helical gear using milling machine
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lll. GRINDING
8. Grind a plain surface using surface Grinder
9. Make progressive type plug gauge using cylindrical grinding machine

10. Make a turning tool / milling cutter using a tool and cutter grinder.

Test + Revision 10

Total 75

Cycle - | Exercise 1, 2, 3, 6, 8 - 5 Exercises

Cycle - I Exercise 4,5, 7,9, 10 - 5 Exercises

Suggested List of Students Activity:

1.

Observe the Lathe machine in the institute and study its specifications. List the possible
operations that can be done on that machine.

Study different reciprocating machines available and draw the line sketch to study the
working principle.

Study the types of grinding wheels available for industrial applications. Classify the

abrasive materials and its properties. .

Text and Reference Books:

CHAPMAN W. A. J - Workshop Technology Part 1-5 th edition- CBS-2001.

CHAPMAN W. A. J - Workshop Technology Part 2-4 th Edition-CBS-2007.

R S Khurmi - A Textbook Of Workshop Technology : Manufacturing Processes -16 TH
Edition- S Chand &amp; Company-2021.

Web-based Online Resources:

https://www.youtube.com/watch?v=6ISddRRHAhA - Introduction to Manufacturing
Process Technology - NPTEL IIT Kanpur.
https://www.youtube.com/watch?v=B8w-00i0Yf4 - Gear Manufacturing - NPTEL - IIT
Kharagpur.

https://www.youtube.com/watch?v=kbORowB8Myo - Introduction of Machining
Processes- NPTEL IIT Kanpur.
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END SEMESTER EXAMINATION - PRACTICAL EXAM
Note:
All the exercises should be given in the question paper and students are allowed to select by a
lot or the question paper allotted from the DOTE shall be used.

Practical document should be submitted for the examination with a bonafide certificate.

SCHEME OF EVALUATION
PART DESCRIPTION MARKS

A Aim / Tools required 5

B Preparation / Procedure 20

C Operation / Machining / Measurements 25

D Finish / Dimensions 10

E Written Test (MCQ question) 30

F Viva voce 10
TOTAL 100

Note: For the written test 30 MCQ shall be asked from the theory portions.
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Exercises drawing:
All the dimensions are in mm.

I. LATHE

Make the following jobs in the lathe. Raw material : M.S. Round Rod

1. Grooving and Taper Turning.

O
* - "
® ©
2. LH Thread cutting.
Coredia gsw Thnad (LW
®| _ _lei__l. -
I ™ @, . ® -
3. RH Thread cutting.
Cofiedia . 11(,2;;§
B
@ e I@
.' — .
® ©
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4. Bush: Turning & Drilling

dnill hole
/_
Y

P ) O i
I @ } @ 4 P—(;)—*‘.

5. Eccentric Turning.

...
=
.

[I. MILLING
Make the following jobs in the milling machine.
M.S. Round Rod

6. Make Spur Gear using milling machine by simple Indexing

Raw material :

SPUR GEAR ML3

e F——

DIRECTORATE OF TECHNICAL EDUCATION, CHENNAI - 600 025
2023 REGULATION

66




1020233640 L T P
MACHINE TOOL TECHNOLOGY

PRACTICUM 1 0 4

7. Make helical gear using milling machine

[HELICF\L GEAR MLS

[ll. GRINDING

Make the following jobs in the Grinding machine using given raw material.

8. Grind a plain surface using surface Grinder
i |
'.ﬁ.|

|=: E - I—-—D—-rl

9. Make progressive type plug gauge using cylindrical grinding machine

=)

R
e
s

—
»
==
4
f
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10. Make a turning tool / milling cutter using tool and cutter grinder.

[

[ |7

List of Equipments Required

Sl. No. Name of the Machine / Equipment / Instrument | Quantity Required
1 Lathe 10 Nos.
2 Universal Milling Machine 2 Nos.
3 Surface Grinding Machine 1 No.
4 Cylindrical Grinding Machine 1 No.
5 Tool and Cutter Grinding Machine 1 No.
6 Safety Glasses 10 Nos.
7 Tools and Measuring Instruments Sufficient Quantity
8 Consumables Sufficient Quantity

2023 REGULATION
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Introduction:
Use of innovative technologies to create existing products and the creation of new products.
Advanced manufacturing can include production activities that depend on information,

automation, computation, software, sensing, and networking

Course Objectives:
e Explain the different methods of plastic manufacturing processes
e Explain the various concepts of modern machining, super finishing process and surface
treatment
e To make acquainted the various unconventional manufacturing processes
e Write part program for manufacturing components in CNC machines

e Explain the rapid prototyping technologies in manufacturing

Course Outcomes:

On successful completion of this course, the student will be able to

CO1: Describe the various methods of plastic manufacturing

C0O2: Explain the modern machining processes, super finishing processes and various surface
treatment methods

CO3: Describe the unconventional Machining processes

CO4: Explain the CNC Machines and ability to apply "G codes" and "M codes in CNC
programming

COS5: Apply the rapid prototyping technologies in manufacturing

Pre-requisites:

Production Technology, Machine Tools, Metal Cutting, Computer applications

DIRECTORATE OF TECHNICAL EDUCATION, CHENNAI - 600 025
REGULATION 2023

69



1020234110 ADVANCED MANUFACTURING L T P C

THEORY TECHNOLOGY 3| o] o] 3
CO/PO Mapping

CO /PO PO1 PO2 PO3 PO4 PO5 PO6 PO7

Co1 2 2 1

co2 2 2 1

co3 2 3 1

co4 2 2 1

cos5 2 2 1

Legend: 3-High Correlation, 2-Medium Correlation, 1-Low Correlation

Instructional Strategy:

e Engage and Motivate: Teachers should actively engage students to boost their learning
confidence

e To help students learn and appreciate humerous concepts and principles in each area,
teachers should provide examples from daily life, realistic situations, and real-world
engineering and technological applications.

e The demonstration can make the subject exciting and foster in the students a scientific
mindset. Student activities should be planned on all the topics.

e Throughout the course, a theory-demonstrate-practice-activity strategy may be used to
ensure that learning is outcome- and employability-based.

e Simulation and Real-World Practice: Conduct demonstrations and hands-on activities in

a simulated environment, transitioning to real-world scenarios when possible.
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Assessment Methodology

Continuous Assessment (40 marks) End Semester
Examination
CA1 CA2 CA3 CA4
(60 marks)
. Quiz
Written test Written test MCQ Model Written
Mode : (Another Two : L L
(Two units) . (Online / Examination | Examination
units) .
Offline)
Duration 2 Periods 2 Periods 1 Hour 3 Hours 3 Hours
Exam Marks 50 50 60 100 100
Converted
15 15 5 20 60
to
Marks 15 5 20 60
Tentative
6th Week 12th Week 13-14th Week 16th Week
Schedule

CA1 and CA2: Assessment written test should be conducted for 50 Marks for two units. The
marks scored will be converted to 15 Marks. Best of one will be considered for the internal
assessment of 15 Marks.

CATand CA2, Assessment test should be conducted for two units as below.

Answer five questions (5 X 10 Marks = 50 Marks).

Eight questions will be asked, students should write Five questions. Each unit Four questions
can be asked. Each question may have subdivisions. Maximum two subdivisions shall be
permitted.

CA3: 60 MCQ can be asked by covering the entire portion. It may be conducted by Online /
Offline. The answer scripts of every student (online / offline) for this assessment should be kept
for records and future verification. The marks scored should be converted to 5 marks for the

internal assessment.
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CA4: Model examination should be conducted as per the end semester question pattern. The
marks should be converted to 20 marks for the internal assessment.

Question Pattern:

Answer Ten questions by selecting two questions from each unit. Each question carries 10
marks each.

Four questions will be asked from every unit, students should write any two questions. The

question may have two subdivisions only.

Syllabus Contents

Unit | Types of plastics and processing of plastics

Types of Plastics: Engineering plastics - thermosets - comparison of | 9
thermoplastic and thermosetting plastics - composite - structural foam, elastomers
- polymer alloys and liquid crystal polymers.

Processing of Plastics

Extrusion - single screw extrusion - twin screw extruders and types - Injection
moulding types: Plunger type - Reciprocating screw injection - structural foam
injection mould - sandwich moulding - gas injection moulding — calendaring and

rotational moulding. Design consideration for plastic components.

Unit I Modern Machining ,Super finishing and Surface treatment processes

Modern Machining Processes: 9
Precision and ultra precision machining - Micro and nano machining and
High-speed Machining — hot machining-basic principles, working, applications,
advantages

Super finishing processes : introduction— working principle of Honing — lapping

—burnishing — polishing —buffing — advantages - applications
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Surface treatment processes: Introduction — working principle — surface hardening
- shot peening - galvanizing — powder coating - thermal spraying - Vapour
deposition Processes types - Chemical Vapour Deposition (CVD) — Physical Vapour
Deposition (PVD) - sputtering — Electroplating — cladding - hot dipping — painting -
advantages — applications.

Unit lll Unconventional Machining Processes

Introduction — classification - construction and working principle of abrasive jet 8
machining (AJM) - water jet machining (WJM) - ultrasonic machining (USM) -
electrical discharge machine (EDM) - electron beam machining (EBM) — laser beam
machining (LBM) - plasma arc machining (PAM) — Chemical Machining (CHM) -
Electro Chemical Machining (ECM) -advantages - disadvantages and applications.

Unit IV CNC Machines and CNC Programming

CNC machines: 11

Numerical control — definition — working principle of a CNC system - advantages of
CNC machines — difference between NC and CNC - construction and working
principle of turning centre — construction and working principle of machining centre
- machine axes conventions turning centre and machining centre — coordinate
measuring machine (CMM) — construction and working principle.

CNC Programming:

Introduction — Cartesian coordinate system — Polar coordinate system —Absolute
and incremental positioning — Purpose of G and M codes. — CNC program.
Procedure - Homing position — Offset setting -Work offset setting procedure — Tool
offset - CNC turning program using linear interpolation and circular interpolation.—
CNC milling program using linear interpolation and circular interpolation - .

compensation
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Unit vV Rapid Prototyping

Introduction - Classification —subtractive — additive — advantages and applications 8
— materials- Working Principles, Methods, Stereolithography, Laser Sintering, Fused
Deposition Method, 3D printing - Working Principle - Applications and Limitations,

Rapid tooling, Overview of other techniques in rapid manufacturing.

TOTALHOURS | 45

Suggested List of Students Activity:
e Presentation/Seminars by students on any recent technological developments based on
the course
e Online MCQ have to be conducted for all the five units.
e Blended learning activities to explore the recent trends and developments in the field.
Text and Reference Books:
1. V. K. Jain, Advanced Machining Processes, 1 st edition, Allied Publications,2010.
2. Mikell P. Groover , Automation, Production Systems, and Computer- Integrated
Manufacturing, 3 rd edition, Pearson Education Asia,2008.
3. P. Radhakrishnan, S. Subramanyam, CAD/CAM/CIM,2 nd edition, New Age
International,2008.
Web-based/Online Resources:
e https://archive.nptel.ac.in/courses/112/107/112107078/

e https://onlinecourses.nptel.ac.in/noc24_me72/preview

END SEMESTER QUESTION PATTERN - Theory Exam
Duration: 3 Hrs. Max. Marks: 100
Note: Answer Ten questions by selecting two questions from each unit. Each question

carries 10 marks each.

Instruction to the Question Setters
Four questions will be asked from every unit, students should write any two questions

for 10 marks. The question may have two subdivisions only.
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Introduction:

The principles of fluid mechanics play a vital role in various aspects of our daily lives,
influencing everything from the functioning of essential machines to the natural phenomena
that shape our world. Understanding the significance of fluid mechanics helps us appreciate its
impact on diverse fields. It is a cornerstone of modern engineering and science, with profound
implications for numerous aspects of our lives. Its principles enable advancements in
technology, contribute to environmental sustainability, and enhance our understanding of the

natural world.

Course Outcomes:

On successful completion of this course, the student will be able to
CO1: Describe the measurement of fluid pressure and its applications.
CO2: Measure the flow rate of fluid by using venturi meter and orifice meter.
C03: Compute the friction factor for the pipeline.
CO4: Analyse the performance of turbines.

COS5: Evaluate the performance of pumps

Pre-requisites:

Mathematical skills, Mechanics.

CO/PO Mapping
CO/PO PO1 P02 PO3 PO4 PO5 PO6 PO7
co1 3 1 - 3
Cco2 3 1 - 3
co3 3 1 - 3
Co4 3 1 - 3
CO5 3 1 - 3

Legend: 3-High Correlation, 2-Medium Correlation, 1-Low Correlation
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Instructional Strategy:

e Engage and Motivate: Instructors should actively engage students to boost their
learning confidence.

e Real-World Relevance: Incorporate relatable, real-life examples and engineering
applications to help students understand and appreciate course concepts.

e Interactive Learning: Utilize demonstrations and plan interactive student activities
for an engaging learning experience.

e Application-Based Learning: Employ a theory-demonstrate-practice-activity strategy
throughout the course to ensure outcome-driven learning and employability.

e Encourage Critical Analysis: Foster an environment where students can honestly
assess experiment outcomes and analyze potential sources of error in case of

discrepancies

Assessment Methodology:

Continuous Assessment (40 marks) End
Semester
CA1 CA2 CA3 CA4 Examination
(60 marks)
Written Test Written Test Written Test Ex;/vr::r::on
Mode Theory Theory Practical Test | (Complete (Complete
(Any Two (Another Two | (All Exercises) Theory P
Units) Units) Portions) Theory
Portions)
Duration 2 Periods 2 Periods 3 Hours 3 Hours 3 Hours
Exam Marks 50 50 100 100 100
Converted to 10 10 15 15 60
Marks 10 15 15 60
Tentative
6th Week 12th Week 15th Week 16th Week
Schedule
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Note:

CA1 and CA2: Assessment written test should be conducted for 50 Marks. The marks
scored will be converted to 10 Marks for each test. Best of one will be considered for the
internal assessment of 10 Marks.

CA1 and CA2, Assessment written test should be conducted for two units as below.
Answer any Five questions. (5 X 10 Marks = 50 Marks).

Eight questions will be asked, students should write Five questions.

Each unit Four questions can be asked. Each question may have subdivisions. Maximum

two subdivisions shall be permitted.

CA 3: All the exercises/experiments should be completed and kept for the practical test.
The students shall be permitted to select any one experiment by lot for the test. The
practical test should be conducted as per the scheme of evaluation as below. The
marks awarded for 100 marks will be converted to 15 Marks for the internal mark.
Practical documents should be maintained for every exercise / experiment immediately
after completion of the practice. The practical document should be submitted for the
practical test. Each exercise/experiment should be evaluated for 10 Marks. The total
marks awarded should be converted to 30 Marks for the practical test as per the scheme
of evaluation as below.

The details of the practical documents to be prepared as per the instruction below.
Each experiment observation and calculations should be completed on the day of
practice. The same shall be evaluated for 10 marks on the day or next day of practice
before commencement of the next exercise.

This documentation can be carried out in a separate notebook or a printed manual or a
file with documents. The student should write the reading and calculations and the result
and graph should be prepared manually.

The evaluated practical document should be submitted for the Practical Test (CA3). The
mark scored by the students should be converted to 30 marks. The same should be

included as per the allocation in the practical test.

DIRECTORATE OF TECHNICAL EDUCATION, CHENNAI - 600 025
REGULATION 2023
77




1020234230 L T P C
FLUID MECHANICS

PRACTICUM 2 0 2 3

The detailed date of the practices and its evaluations should be maintained in the course
logbook. The log book and the practical documents should be submitted for the

verification by the Flying Squad and DOTE Official.

SCHEME OF EVALUATION - Practical Test

SI.No. | Description Marks

A Aim / Apparatus required 10
B Procedure / Observation / Tabular coloumn 20
C Formula / Calculation 20
D Result / Graph 10
E Practical document (All Experiments) 30
F Viva Voce 10

Total 100

CA4: Model examination should be conducted for complete theory portions as per the end
semester question pattern. The marks awarded should be converted to 15 marks for the internal

assessment.

Question Pattern:

Answer Ten questions by selecting two questions from each unit. Each question carries 10
marks each.

Four questions will be asked from every unit, students should write any two questions. The

question may have two subdivisions only.

DIRECTORATE OF TECHNICAL EDUCATION, CHENNAI - 600 025
REGULATION 2023

78




1020234230 L T
FLUID MECHANICS

PRACTICUM 2 0

Syllabus Contents

Unit | FLUID AND FLUID PROPERTIES

Theory:

Concept and classification of fluid, Properties of fluid - Density - Specific
weight - Specific volume - Specific gravity - Viscosity - Surface tension -
Cohesion & Adhesion — Capillarity - Bulk modulus of elasticity - Vapor

Pressure - Description and Simple problems.

Practical:
1. Demonstrate various fluid properties viscosity, surface tension, cohesion &

Adhesion and capillarity.

Unit I PRESSURE MEASURING DEVICES

Theory:

Pressure head- atmospheric gauge and vacuum pressure — Classification of
pressure measuring devices - Working and application of pressure measuring
devices: Piezometer- Simple U tube manometers — Differential U tube

manometers — problems - Pressure Gauges - Description.

Practical:
2. Measure the fluid pressure using a simple manometer and pressure

gauge. Find the pressure difference using differential manometer.

Unit lll FLUID KINEMATICS & FLUID DYNAMICS

Theory:

Fluid Kinematics: Streamline, path line and streak lines and stream tube,
classification of fluid flows-Reynolds number, steady & unsteady, uniform,
non-uniform, laminar, turbulent, rotational, and irrotational flows-equation of
continuity for one dimensional flow.

Fluid Dynamics: Energies of fluid-Bernoulli's equations for flow along a

streamline - Description and simple problems - Applications of Bernoulli’s

theorem - Venturimeter and Orificemeter - Description.
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Practical: 6
3. Verify Bernoulli's theorem.
4. Measure the discharge of the fluid flow using venturi meter or Orifice Meter.
Unit IV FLOW THROUGH PIPES
Theory: 4
Introduction to pipe and pipe flow - Major and minor losses - Reynold's experiment,
friction factor, Darcy's and Chezy's equations - Description only, Moody's chart-
Water hammer and cavitation, its cause, effect, and remedies.
Practical: 3
5. Find the friction factor for the given pipeline.
Unit vV HYDRAULIC MACHINES
Theory: 8
Reciprocating Pump: classifications - single and Double Acting Reciprocating
Pump - Working - Discharge, coefficient of discharge, Air vessels.
Centrifugal Pump: Classification - working of Single stage Centrifugal Pump - Main
components of centrifugal pump - head of pump - priming - self priming — pumps
in series & parallel - losses in centrifugal pumps - selection of pump.
Hydraulic Turbines: Introduction - Classification of turbines, impulse turbine -
construction and working of impulse turbine - reaction turbines - construction and
working of Francis turbine and Kaplan turbine - draft tube and its types — surge
tank - selection of hydraulic turbines.
Practical: 6
6. Perform a test on the reciprocating pump or centrifugal pump test rig and find
the efficiency.
7. Perform a test on a hydraulic turbine test rig and find the efficiency.
Test + Revision 10
TOTAL HOURS 60
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Suggested List of Students Activity:

Compare the following liquids concerning their density (for the same mass, compare the
volume) (1) Petrol (2) Water (3) Edible oil (4) Caster oil (5) Mercury

Compare the following liquids concerning their viscosity (for the same temperature,
compare the velocity) (1) Petrol (2) Water (3) Edible oil (4) Caster oil (5) Mercury
Calculate the water weight when your home's water tank is completely filled with water.
Observe the working of a Hydraulic Jack and relate it with Pascal's law.

Observe the discharge water condition from a pipe at the time of car washing with a
nozzle and without a nozzle and explain the difference considering Bernoulli's equation.
Draw a line diagram of the water supply & distribution line of your hydraulic lab and
indicate the source of major and minor losses in it.

Visit the manufacturer's website for hydraulic pumps, collect the catalog, and select a
suitable pump for your home application.

Prepare a demonstration model of the hydroelectric power plant.

Prepare a demonstration model of the hydraulic devices.

Observe pressure gauges used by roadside tire workers, blood pressure measurement by
doctors and pressure gauges mounted on a turbine test rig and write a report on it.
Prepare a report on real life applications of hydraulic systems and pneumatic systems at

your college.

Text Books & Reference Books:
1.

A Textbook of Hydraulics, Fluid Mechanics and Hydraulic Machines, R.S. Khurmi, -
Edn.18, S.Chand & Co., New Delhi.

A Textbook of Fluid Mechanics and Hydraulic Machines — by R. K Rajput and and
S.Chand & Co, New Delhi.

Hydraulic Machines, Jagadishlal, , Metropolitan Book Co. Pvt. Ltd., New Delhi.

Fluid Mechanics and Hydraulic Machines, R. K. Bansal, Laxmi Publications Pvt., Ltd, New
Delhi.
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Web-based/Online Resources:

1. https://nptel.ac.in/courses/112105206
https://nptel.ac.in/courses/112104117
https://nptel.ac.in/courses/112103249

W N

https://www.classcentral.com/course/youtube-fluid-mechanics-concept-derivation-
videos-53034

5. https://fmc-nitk.vlabs.ac.in/fluid-machinery/exp/centrifugal-pump/index.html
6. https://me.iitp.ac.in/Virtual-Fluid-Laboratory/
7. https://eerc03-iiith.vlabs.ac.in/List%200f%20experiments.html
8. https://fm-nitk.vlabs.ac.in/List%200f%20experiments.html
Equipment / Facilities required for conducting the Practical Course.
1. Pressure Measuring Devices Sufficient quantity.
2. Bernoulli's theorem experimental set up 1 no.
3. Venturi Meter or Orificemeter experimental setup 1 no.
4. Pipe friction factor experimental set up 1 no.
5. Centrifugal Pump experimental set up (or)
Reciprocating Pump experimental set up 1 no.
6. Hydraulic turbine test rig. 1 no.
Required instruments and consumables.
END SEMESTER QUESTION PATTERN - Theory Exam
Duration: 3 Hrs. Max. Marks: 100

Note: Answer Ten questions by selecting two questions from each unit. Each question
carries 10 marks each.

Instruction to the Question Setters

Four questions will be asked from every unit, students should write any two questions

for 10 marks. The question may have two subdivisions only.
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PRACTICAL TECHNOLOGY PRACTICAL 0 0 4

Introduction:

They are able to prepare part programs and operate CNC lathe and Milling machines. They are

ready to apply the practical knowledge on 3D printing and robotics to real industrial environment

Course Objectives:

e Features and selection of CNC turning and milling machines.

e Practice in part programming and operation of CNC turning machines, subroutine
techniques and use of cycles.

e Study the components of the CNC machine and machine settings

e Machining the components by the CNC machines

e Study the working of 3D printing and robotics and its applications

Course Outcomes:

On successful completion of this course, the student will be able to
CO1: Recall the safety procedure to be followed shop floor.
CO2: Produce components on CNC Turning.
CO3: Create components on CNC Milling.
CO4: Develop components using 3D printer.

CO5. Generate robot programming for different applications.

Pre-requisites:

Basic knowledge on working principle CNC machines,3D printing, Robots

Basic working practice of Lathe & Milling machines
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CO/PO Mapping
Co/PO PO1 PO2 PO3 PO4 PO5 PO6 PO7
CO1 2 2 3 1
Cco2 2 2 3 1
co3 2 3 3 1
Co4 2 2 3 1
Cco5 2 2 3 1

Legend: 3-High Correlation, 2-Medium Correlation, 1-Low Correlation

Instructional Strategy:

o Engage and Motivate: Teachers should actively engage students to boost their learning
confidence

o To help students learn and appreciate numerous concepts and principles in each area,
teachers should provide examples from daily life, realistic situations, and real-world
engineering and technological applications.

o The demonstration can make the subject exciting and foster in the students a scientific
mindset. Student activities should be planned on all the topics.

o Throughout the course, a theory-demonstrate-practice-activity strategy may be used to
ensure that learning is outcome- and employability-based.

o Simulation and Real-World Practice: Conduct demonstrations and hands-on activities in

a simulated environment, transitioning to real-world scenarios when possible
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Assessment Methodology:
Continuous Assessment (40 marks) End
Semester
CA1 CA2 CA3 CA4 Examination
(60 marks)
Mode Practical Test | Practical Test Practical Practical Test Practical
Document Examination
Portion First Cycle | Second Cycle | All Exercises | All Exercises | All Exercises
Duration 2 Periods 2 Periods Regularly 3 Hours 3 Hours
Exam Marks 50 50 100 100 100
Converted to 10 10 10 20 60
Marks 10 20 60
Tentative
7th Week 14th Week 15th Week 16th Week
Schedule
Note:

e CA1 and CA2: All the exercises/experiments as per the portions mentioned above

should be completed and kept for the practical test. The students shall be permitted to

select any one by lot for the test. The practical test should be conducted as per the

scheme of evaluation as below. The marks awarded will be converted to 10 Marks for

each assessment test. Best of one will be considered for the internal assessment of 10

Marks.

Cycle 1 - Exercises 1,2,4,5and 7.
Cycle 2 - Exercises 3, 6, 8,9 and 10.

2023 REGULATION
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SCHEME OF EVALUATION
PART DESCRIPTION MARKS
A Aim & Tools required 10
B Writing CNC Program / Modelling / Editing 20
Cc Simulation / Slicing 20
TOTAL 50

CA 3: Practical document should be maintained for every exercise immediately after
completion of the practice. The same should be evaluated for 10 Marks. The total marks
awarded should be converted to 10 Marks for the internal assessment. The practical
document should be submitted for the Practical Test and End Semester Examination
with a bonafide certificate

The details of the documents to be prepared as per the instruction below.

Each exercise should be completed on the day of practice. The same shall be evaluated
for 10 marks on the day or next day of practice before commencement of the next
exercise.

This documentation can be carried out in a separate notebook or a printed manual or a
file with documents. The part program and sketch should be written by the student
manually.

The detailed date of the practices and its evaluations should be maintained in the course
logbook. The log book and the practical documents should be submitted for the

verification by the Flying Squad and DOTE Official.

CA 4: All the exercises should be completed and kept for the practical test. The students
shall be permitted to select any one by lot for the test. The practical test should be
conducted as per the scheme of evaluation as below. The marks awarded should be

converted to 20 Marks for the internal assessment.

DIRECTORATE OF TECHNICAL EDUCATION, CHENNAI - 600 025
2023 REGULATION
86



1020234320 ADVANCED MANUFACTURING L T P C

PRACTICAL TECHNOLOGY PRACTICAL 0 0 4 2
SCHEME OF EVALUATION
Part Description Marks
A Aim & Tools required 10
B Writing CNC Program / Modelling 20
Cc Simulation / Slicing 20
D Editing in the machine or simulator / Interfacing 30
E Finish / Output 10
F Viva Voce 10
TOTAL MARKS 100

Syllabus Contents

Introduction

Study of CNC lathe, milling. - Study of international standard codes:G-Codes and | 10
M-Codes. - Format — Dimensioning methods. - Program writing —Turning simulator —
Milling simulator, IS practice — commands menus. - Editing the program in the CNC
machines. - Set the machine and execute the program in the CNC machines
Introduction - 3D printing - modelling software- slicing software -parameters like layer
thickness- orientation and infill on build time

Robotics - introduction - types - configurations - joints - degrees of freedom - industrial

applications - robot analyzer software - features.
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Practical Exercises 40
CNC Turning Machine Material: M.S / Aluminium / Acrylic fibre / Plastic

1. . Using Linear and Circular interpolation - Create a part program and produce

component in the Machine
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2. Using Stock removal cycle — Create a part program for multiple turning operations

and produce component in the Machine.
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component.

28

3. Using canned cycle - Create part program for thread cutting,grooving and produce

grooving and produce component in the Machine.

Y
N
LH V-Thread
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CNC Milling Machine Material: M.S / Aluminum / acrylic fibre / plastic

4. Using Linear interpolation and Circular interpolation — Create a part program for

2023 REGULATION
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Machine

5. Using canned cycle - Create a part program for drilling produce component in the

6. Using subprogram - Create

Machine.

a part program and produce the component in the

MIRRORING
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ALL DIMENSIONS ARE IN "mm"

7. Model the given engineering component and prepare the .stl file to print using a

3D printer or simulator. - Geneva Wheel
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8. Model the given engineering component and prepare the .stl file to print using a
3D printer or simulator. - C Clamp with V Block.

9. Position and record the point to point motion of the robot arm or in a simulator.

(5 Positions)

10. Position and record the continuous motion of the robot arm or in a simulator.

(The profile should have Straight line, Circular and inclined line)

Test and Revision | 10

Total | 60

Suggested List of Students Activity:

1. Study and practice the CNC programming for various component machining
2. Fleld visit near by industries based on CNC machines and make report

3. Visit to any three 3D printing industries and make report

4. Study the robot configuration and learn about different application of robot

5. Prepare a presentation about recent applications of 3D printing and robots.

Text and Reference Books:
1. P. Radhakrishnan, S. Subramanyam, CAD/CAM/CIM,2 nd edition, New Age International,
2008.
2. Mikell P. Groover, Mitchell Weiss, Roger N Nagel, Industrial robotics technology,
programming, and applications, 2nd edition, McGraw hill Education pvt. 1td.,2012.
3. V. K. Jain, Advanced Machining Processes, 1 st edition, Allied Publications,2010.
Web-based/Online Resources:
e https://archive.nptel.ac.in/courses/112/107/112107078/
e http://www.roboanalyzer.com/
e https://archive.nptel.ac.in/courses/112/104/112104265/
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Equipment / Facilities required conducting the Practical Course.

1.

Note:

© N o g b~ W N

Personal computer - 30 Nos.

CNC Simulation software - Sufficient to the strength

CNC Lathe -1 No.

CNC Mill =1 No.

Laser / Inkjet Printer — 1 No.

3D printer - 1 No or Modelling and slicing software - as per the requirement .
Robotic arm - 1 No. or Robotic simulation software - as per the requirement.

Consumables - Sufficient quantity

END SEMESTER EXAMINATION - Practical Exam

All the exercises should be completed. All the exercise should be given for examinations,
students can select any one exercise by lot ot the question paper supplied by the DOTE
shall be used.
Practical documents should be prepared, the same should be submitted for the End
Semester Examinations along with the bonafide certificate.

DETAILED ALLOCATION OF MARKS.

Part Description Marks
A Aim & Tools required 10
B Writing CNC Program / Modelling 20
Cc Simulation / Slicing 20
D Editing in the machine or simulator / Interfacing 30
E Finish / Output 10
F Viva Voce 10

TOTAL MARKS 100

DIRECTORATE OF TECHNICAL EDUCATION, CHENNAI - 600 025
2023 REGULATION
92



1020234440 L T P C

SENSORS AND ACTUATORS

PRACTICUM 1 0 4 3

Introduction:

Sensors are needed to measure (sense) unknown signals and parameters of an engineering

system

system

and its environment. Essentially, sensors are needed to monitor and learn about the

. Sensor is a device that when exposed to a physical phenomenon (temperature,

displacement, force, etc.) produces a proportional output signal (electrical, mechanical,

magnetic, etc.). Actuators are needed to drive a plant. A diploma holder when employed in

automated industrial process controls will be required to know the basics of Sensors and

Actuators.

Course

Objectives:

The objective of this course is to enable the student to

Explain the types and working of various types of sensors.

Practice with temperature sensor, proximity sensor, LVDT and Light Sensors.
Describe the functions of Linear and Rotary Electrical actuators.

Describe the functions of Electrical, Pneumatic and Hydraulic actuators.

Practice with interfacing of Arduino compatible sensors and actuator with Arduino.

Course Outcomes:

On successful completion of this course, the student will be able to

CO1: Describe the working of Resistive, Inductive, Temperature and Light Sensors.

CO2: Interface and observe the behaviour of Proximity sensors with relay and buzzer.
CO3: Construct the circuit and observe the behaviour of the solid state electronic
actuator.

CO4: Describe the working of Electrical, Pneumatic and Hydraulic actuators.

CO5: Demonstrate the applications of Arduino compatible sensors and actuators.

Pre-requisites:

Applied Physics, Basic Electrical and Mechanical Engineering.
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CO/PO Mapping

Co/PO PO1 PO2 PO3 PO4 PO5 PO6 PO7

Cco1 3 1 2 2

Cco2 3 1 2 2

co3 3 1 2 2

Co4 3 1 2 2

Cco5 3 1 2 2

Legend: 3-High Correlation, 2-Medium Correlation, 1-Low Correlation

Instructional Strategy:

e It is advised that teachers take steps to pique pupils' attention and boost their
curiosity to learn.

e Implement task-based learning activities where students work on specific tasks or
projects.

e Incorporate technology tools and resources, such as online platforms, interactive
multimedia, and virtual communication tools, to enhance engagement and provide
additional practice opportunities.

e Incorporate formative and summative assessments to gauge student progress and
provide targeted feedback.

e Throughout the course, a theory-demonstrate-practice-activity strategy may be used to
ensure that learning is outcome and employability based.

e All demonstrations/Hand-on practices may be followed in the real environment as far

as possible.
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Assessment Methodology:
Continuous Assessment (40 marks) End
Semester
CA1 CA2 CA3 CA4 Examination
(60 marks)
Mode Practical Practical Written Test Practical Practical
Test Test Theory Test Examination
Portion Cyc_:le I Cygle Il All Units AII AII
Experiments | Experiments Experiments | Experiments
Duration 2 Periods 2 Periods 3 Hours 3 Hours 3 hours
Exam Marks 60 60 100 100 100
Converted to
10 10 15 15 60
Marks
Marks 15 15 60
Tentative
7th Week 14th Week 15th Week 16th Week
Schedule
