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SECOND YEAR SUBJECT DETAILS
3D PRINTING & DESIGN

Il SEMESTER
S%%EECT SUBJECT NAME PAGE No.
143006 Applied Mechanics 12-15
143002 Material Science & Metallurgy 16-18
143005 Workshop Technology 19-21
143003 Machine Drawing 22-24
533001 Additive Manufacturing 25-26
143001 Basic Electrical & Electronics Technology 27-28
AS301 Summer Internship (3-4 weeks duration after Il Sem) 29
Ivth SEMESTER
SUSeT SUBJECT NAME PAGE No.
144006 Strength of Materials 31-33
144006 Metrology, Instrumentation & Control 34-36
144005 Production Technology 37-39
534001 3D Scanning & Reverse Engineering 40-41
534002 Fundamentals of Fuse Deposition & Modeling 42-43
534003 | CAD Lab 44
AS401 Essence of Indian Traditional Knowledge (Audit Course) 45
AS402 Minor Project 46-48




THIRD YEAR SUBJECT DETAILS
3D PRINTING & DESIGN

Vth SEMESTER

S%%J[EECT SUBJECT NAME PAGE No.
535001 Design for Additive Manufacturing 50-52
535002 | Additive Manufacturing Lab 53
145002 | Production Management 54-55
145001 | CNC Machine and Automation 56-58
535003 | Advance CAD Lab 59
AS501 Summer Internship 2 ( 4- 6 weeks after IV sem) 60-61
AS502 Major Project One 62

VIth SEMESTER

S%%JI;EET SUBJECT NAME PAGE No.
536001 Design Thinking & Innovation 64-65
536002 | Advance Material for 3D Printing 66-67
536003 | Advance Additive Manufacturing Lab 68
146004 | Non Conventional Energy Resources 69-70
AS601 Indian Constitution (Audit Course) 71-72
AS602 | Entrepreneurship & Start ups 73-75
AS603 Major Project - 2 76-77
AS604 | Seminar 78-79




(EVALUATION SCHEME)
i, 1Iv, vV & VI SEMESTER

DIPLOMA IN

“3D PRINTING & DESIGN”

Branch Code : 53



UTTARAKHAND BOARD OF TECHNICAL EDUCATION
INSTITUTE OF RESEARCH DEVELOPMENT & TRAINING, DEHRADUN
(STUDY & EVALUATION SCHEME FOR DIPLOMA PROGRAMME)
(w.e.f. 2024-25)

Branch : 3D Printing & Design Semester : ||
Evaluation Scheme
Periods Per Week
Course , Total Credit
Code Course Title Internal External Marks Points
TH PR TH PR
TH T P Total
MM MM MM Hrs MM Hrs
143006 | Applied Mechanics 4 - 2 6 30 20 80 25 30 3 160 5
143002 | Material Science & Metallurgy 4 - 3 7 30 20 80 2.5 30 3 160 5
143005 | Workshop Technology 4 - 6 10 20 25 80 2.5 50 3 175 7
143003 | Machine Drawing 2 - 6 8 30 20 80 2.5 30 3 160 4
533001 | Additive Manufacturing 6 - - 6 40 - 80 2.5 - - 120 4
143001 Basic Electrical & Electronics 4 ) 3 7 30 20 80 25 30 3 160 4
Technology
013054 | General Proficiency - - 4 4 - 25 0 - 0 - 25 0
AS301 Sumr_ner Internship (3-4 weeks i i i i ) o5 0 ) o5 3 50 o
duration after Il Sem)
Total 24 - 24 48 180 155 480 - 195 1010 31




UTTARAKHAND BOARD OF TECHNICAL EDUCATION
INSTITUTE OF RESEARCH DEVELOPMENT & TRAINING, DEHRADUN
(STUDY & EVALUATION SCHEME FOR DIPLOMA PROGRAMME)
(w.e.f. 2024-25)

Branch : 3D Printing & Design Semester : IV
Evaluation Scheme
Periods Per Week
Course . Total Credit
Code Course Title Internal External Marks Points
TH PR TH PR
TH T P | Total
MM MM MM Hrs MM Hrs
144006 | Strength of Materials 4 - 3 7 30 20 80 2.5 25 3.0 155 4
144006 | Metrology, Instrumentation & 4 - 4 8 30 20 80 25 25 3.0 155 4
Control
144005 | Production Technology 4 - 6 10 30 20 80 2.5 45 3.0 175 6
534001 | oD Scanning & Reverse 4 | - | - | 4| 40 . 80 25 i i 120 4
Engineering
Fundamentals of Fuse
534002 Deposition & Modeling 4 - - 4 40 - 80 25 - - 120 4
534003 | CAD Lab - - 5 5 - 50 - - 50 3.0 100 3
534052 | Industrial Exposure 0 0 0 0 0 25 0 - 0 - 25 0
014054 | General Proficiency 4 0 25 0 - 0 - 25 0
534053 Industrial Tralnlr)g (4 weeks i i i i ) ) ) ) i i i )
assessment during V Sem)
Essence of Indian Traditional
AS401 Knowledge (Audit Course) 2 j j 2 0 0 50 2.5 0 i 50
AS402 | Minor Project 0 0 4 4 0 20 0 - 70 3.0 90 2
Total 22 - 26 48 170 180 450 - 215 - 1015 27




UTTARAKHAND BOARD OF TECHNICAL EDUCATION
INSTITUTE OF RESEARCH DEVELOPMENT & TRAINING, DEHRADUN
(STUDY & EVALUATION SCHEME FOR DIPLOMA PROGRAMME)
(w.e.f. 2024-25)

Branch : 3D Printing & Design Semester : V
Evaluation Scheme
Periods Per Week
Course . Total Credit
Code Course Title Internal External Marks Points
TH PR TH PR
TH T P Total
MM MM MM Hrs MM Hrs
535001 | Design for Additive 6 2 ; 8 40 - 80 25 ] ] 120 6
Manufacturing
535002 | Additive Manufacturing Lab - - 8 8 - 50 - - 50 3.0 100 3
145002 | Production Management 6 - - 6 40 - 80 25 - - 120 6
145001 | GNC Machine and 6 ; 6 | 12 40 40 80 25 50 3.0 210 7
Automation
535003 | Advance CAD Lab - - 8 8 - 50 - - 50 3.0 100 3
535052 | Industrial Exposure - - - - - 25 - - - - 25 1
015054 | General Proficiency - - 4 4 - 25 - - - - 25 0
AS501 Summer Internship 2 (4- 6 i i i i 0 50 0 i 50 30 100 3
weeks after IV sem)
AS502 | Major Project One 0 0 2 2 0 50 0 - 100 3.0 150 1
Total 18 2 28 48 120 290 240 - 300 - 950 30




UTTARAKHAND BOARD OF TECHNICAL EDUCATION
INSTITUTE OF RESEARCH DEVELOPMENT & TRAINING, DEHRADUN
(STUDY & EVALUATION SCHEME FOR DIPLOMA PROGRAMME)

(w.e.f. 2024-25)

Branch : 3D Printing & Design

Semester : VI

Periods Per Week

Evaluation Scheme

Course . Internal External Total Credit
Course Title ;
Code TH PR TH PR Marks Points
TH T P Total
MM MM MM Hrs MM Hrs

536001 | Design Thinking & 6 2 ] 8 40 ; 80 25 ; ; 120 6
Innovation

536002 | Advance Material for 3D 6 2 ; 8 40 ; 80 25 ; ; 120 6
Printing

536003 | ~dvance Additive ; ; 8 8 ; 50 ; ; 50 3.0 100 3
Manufacturing Lab

146004 Non Conventional Energy 6 i i 6 50 i 80 o5 i i 130 5
Resources

536052 | Industry Exposure 0 0 0 0 0 25 0 - 0 - 25 0

016054 | General Proficiency 0 0 4 4 0 25 0 - 0 - 25 0

ASB01 Indian Constitution (Audit 5 0 0 5 0 0 50 o5 0 0 50 0
Course)

AS602 | Entrepreneurship & Startups | 4 0 0 4 50 0 100 25 0 - 150 4

AS603 | Major Project - 2 0 0 6 6 0 50 0 - 150 3.0 200 3

AS604 | Seminar 2 0 0 2 0 50 0 - 0 - 50 1
Total 26 4 18 48 180 200 390 - 200 - 970 28




General Proficiency : will comprise of various co-curricular activities like games, hobby clubs, seminars, declamation contests,

extension lectures, NCC, NSS, cultural activities and discipline etc.

Industrial Exposure : compulsory at minimum 2 Industries or Departments.

Major Projects : It is divided in to two parts (Major Project — | & Major Project — II). Major Project will be initiated in V Semester and

will get complete in VI Semester.

Note :

1. Each Period will be of 50 minutes
2. Each session will be of 16 weeks.

3. Effective teaching will be at least 12.5 week.
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THIRD SEMESTER

3D PRINTING & DESIGN
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APPLIED MECHANICS

Course Code : 143006
Course Title : Applied Mechanics
No. of Credits : 5 (TH:4, T:0, PR:2)

Course Outcome : At the end of the course, students will be able to:

1. Determine the equilibrium of a particle in space using principle of laws of mechanics

2. Use scalar and vector analytical techniques for analyzing forces in statically determinate
structures.

3. Apply fundamental concepts of kinematics and kinetics of particles to the analysis of practical
problems.

4. Apply basic knowledge of mathematics and physics to solve real-world problems

5. Understand the importance and application of various laws of mechanics.

DETAILED CONTENTS
1.  Introduction (08 Periods)

o Concept of Engineering mechanics, definition of Mechanics, statics, dynamics, application
of engineering mechanics in practical fields. Definition of applied mechanics.

o Definition, basic quantities and derived quantities of basic units and derived units.
Different systems of units (FPS, CGS, MKS and Sl) and their conversion from one to
another density, force, pressure, work, power, velocity, acceleration

o Concept of rigid body, scalar and vector quantities

2. Laws of forces (12 Periods)

o Definition of force, measurement of force in Sl units, its representation, types of force:
Point force/concentrated force & uniformly distributed force, effects of force, and
characteristics of a force.

o Different force systems (coplanar and non-coplanar), principle of transmissibility of
forces, law of super-position.

o Composition and resolution of coplanar concurrent forces, resultant force, method of
composition of forces, laws of forces, triangle law of forces, polygon law of forces
graphically, analytically, resolution of forces, resolving a force into two rectangular
components.

e Free body diagram.

e Equilibrant force and its determination.

e Lami's theorem (concept only).

[Simple problems on above topics]

3. Moment (10 Periods)

Concept of moment.
¢ Moment of a force and units of moment.
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Varignon's theorem (definition only).

¢ Principle of moment and its applications (Levers — simple and compound, steel
yard,safety valve, reaction at support).

o Parallel forces (like and unlike parallel force), calculating their resultant
Concept of couple, its properties and effects.

o General conditions of equilibrium of bodies under coplanar forces and beams, fixed support,
roller, support, over hanging, uniformly distributed load, point load, varying load.

e Position of resultant force by moment.
[Simple problems on the above topics]

4. Friction (10 Periods)

Definition and concept of friction, types of friction, force of friction.

o Laws of static friction, coefficient of friction, angle of friction, angle of repose, cone of
friction.

e Equilibrium of a body lying on a horizontal plane, equilibrium of a body lying on a
rough inclined plane, friction in simple screw jack.

e Calculation of least force required to maintain equilibrium of a body on a rough
inclined plane subjected to a force:
(a) Acting along the inclined plane horizontally
(b) At some angle with inclined plane.
[Simple problems on the above topics]

5. Centre of Gravity (08 Periods)

e Concept, definition of centroid of plain figures and centre of gravity of symmetrical
solid bodies.
e Determination of centroid of plain and composite lamina using moment method
only, centroid of bodies with removed portion.
o Determination of center of gravity of solid bodies - cone, cylinder, hemisphere
and sphere; composite bodies and bodies with portion removed

[Simple problems on the above topics]

6. Moment of Inertia (06 Periods)

o Concept of moment of inertia and second moment of area and radius of gyration,
theorems of parallel and perpendicular axis, second moment of area of common
geometrical sections: rectangle, triangle, circle (without derivations). second moment of
area for L, T and | sections, section modulus.

7. Simple Machines (10 Periods)

o Definition of effort, velocity ratio, mechanical advantage and efficiency of a machine
and their relationship, law of machines.

e Simple and compound machine (Examples).

¢ Definition of ideal machine, reversible and self locking machine.

o Effort lost in friction, Load lost in friction, determination of maximum mechanical
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advantage and maximum efficiency.
o System of pulleys (first, second, third system of pulleys), determination of
velocity ratio, mechanical advantage and efficiency.
¢ Working principle and application of wheel and axle, different pulley blocks, simple
screw jack, worm and worm wheel, single and double winch crab. Expression for their
velocity ratio and field of their application

[Simple problems on the above topics]

LIST OF PRACTICALS

1. Verification of the following laws
(a) Parallelogram law of forces.

(b) Triangle law of forces.
©) Polygon law of forces

To verify the forces in different members of jib crane.

To verify the reaction at the supports of a simply supported beam.

To find the Mechanical Advantage, Velocity Ratio and efficiency in case of an inclined plane.
To find the Mechanical Advantage, Velocity Ratio and efficiency of a screw jack.

To find the Mechanical Advantage, Velocity Ratio and efficiency of worm and worm wheel.
To find Mechanical Advantage, Velocity Ratio and efficiency of single purchase crab.

To find out center of gravity of regular lamina.

A S S N A

To find out center of gravity of irregular lamina.

10. To determine coefficient of friction between three pairs of given surface.

INSTRUCTIONAL STRATEGY

1. Use computer based learning aids for effective teaching — learning

2. Expose the students to real life problem

3. Plan assignments so as to promote problem solving abilities and develop continued learning
skills

RECOMMENDED BOOKS

1. A Text Book of Applied Mechanics by S Ramamurtham, Dhanpat Rai Publishing Co.
Ltd.

2. A Text Book of Engineering Mechanics (Applied Mechanics) by RK Khurmi; S Chand
and Co. Ltd., New Delhi.

3. A Text Book of Applied Mechanics by RK Rajput; Laxmi Publications, New Delhi.

4. Text Book of Applied Mechanics by Birinder Singh, Kaption Publishing House, New
Delhi.

14



SUGGESTED DISTRIBUTION OF MARKS

Topic No. Time Allotted Marks Allotted (%)
(Periods)
1 08 08
2 12 16
3 10 18
4 10 18
5 08 10
6 06 08
7 10 16
Total 64 100
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MATERIAL SCIENCE AND METALLURGY

Course Code : 143002
Course Title : Material Science and Metallurgy
No. of Credits : 5 (TH:4, T:0, PR:3)

Course Outcome : At the end of the course, students will be able to:

1. Apply core concepts in Materials Science to solve engineering problems

2. Select proper metal, alloys, non metal and powder metallurgical component for specific
application requirement as students now know about properties, uses and availability of material.
3. possess the skills and techniques necessary for modern materials engineering practice

4. Distinguish the defects ts in properties. crystal and its effect on crystal properties

DETAILED CONTENTS

1. Importance of Materials (12 Periods)

e C(Classification: Metals and non-metals, Ferrous and non-ferrous metals and their alloys.

e Crystalline and non-crystalline structures; unit cells, Bravais space lattices, cubic
closed packstructures, coordination number, miller indices, crystallographic planes and
directions.

e Structural imperfections- point, line, planar and volume defects, structure property
relationship.

e Names of common metals, their alloys and non-metals used in Industry

e Properties of metals and alloys.

e Physical properties - Appearance, luster, colour, density and melting point.

e Thermal and electrical conductivity.

e Corrosion, causes, effects and prevention.

e Study of creep and fatigue.

2.  Ferrous Metals and Alloys (16 Periods)

e Flow diagram for the production of ferrous metals from their ores, constituents of iron,
iron carbon diagram.

e Classification, composition and uses of cast iron and plain carbon steels. IS, BS and SAE
Grades.

o Effect of alloying elements such as Aluminium, chromium, Nickel, Cobalt,
Manganese,Molybdenum, tungsten, Vanadium, Silicon, Sulphur and Phosphorous on
steels.

e Composition, properties, and uses of special steels such as High speed steel,
Stainless steels,Silicon steels, Heat resistant steels, Spring steel.

e Heat Treatment: Iron-carbon diagram, objectives of heat treatment. Brief description
and uses withexamples of principal heat treatment processes,
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e Annealing, Normalizing, Tempering, Hardening, Carburising, Nitriding and Cyaniding
and applications, case hardening

3. Iron Carbon Equilibrium Diagram (04 Periods)
e Phase transformation
¢ Nucleation and growth

4. T-T-T Diagram (04 Periods)
e Importance of critical cooling rate.

¢ Martensite transformation.

¢ Nucleation and growth.

Non-ferrous Metals and Alloys (16 Periods)
e Copper: Properties and uses.

¢ Composition, properties and uses of copper alloys.

o Brasses: Cartridge brass, Nickel silver.

e Bronzes: Phosphor bronze, Al-bronze, Mn-bronze, and Gun metal.

e Properties and uses of Aluminium.

o Composition, properties and uses of Al-alloys e.g., Duralumin, Yellow metal, Magnalium
and Hindalium

¢ Properties and uses of alloys of lead, tin and magnesium.

e Bearing Metals:

(a) Requisite qualities. Composition, properties and uses of white metal bearing, copper based
bearing metals.

(b) Aluminium based bearing metals.

(c) Use of nylon/PTFE for bushes/bearings, bi-metallic and trimetallic bushes.

6. Other Important Materials (12 Periods)

¢ Plastics: Definition, classification of plastics, fibre glass, reinforced plastics. Major
applications ofvarious plastics and their uses and grades.

o Composite materials.

¢ Heat insulating materials: Properties and uses of asbestos, glass wool, thermo Cole, cork,
mica.

o Electrical insulating materials: Properties and uses of china clay, leather, bakelite, ebonite,
glasswool, rubber, felt.

e Sound insulating materials: Cork, fibre boards.

e Fabrication materials: Wood, plywood, rubber — natural and synthetic, Glass — plate glass,
toughened glass, safety glass.

¢ Refractory materials: General characteristics and uses of dolomite, ceramics.

o Protective coating materials: Paints, primers, varnishes, enamels, putti, electroplating
materials,rubasil, Teflon coating.

¢ Sealant and adhesives — Application and availability of sealant and adhesives for industrial
user.

¢ Smart materials.
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LIST OF PRACTICALS

1. Classification of about 25 specimen of materials/parts into
(a) Metals and Non Metals.

(b) Metals and Alloys.

(¢) Ferrous and non ferrous metals.

(d) Ferrous and non ferrous alloys.

2. Given a set of specimen of metals and alloys (copper, brass, aluminum, cast
iron, HSS, Gunmetal), identify and indicate the various properties possessed by them
3.  Study of heat treatment furnace.

4.  Study of metallurgical microscope and a specimen polishing machine.

5. To anneal a given specimen and find out difference in hardness as a result of annealing.
6. To normalize a given specimen and to find out the difference in hardness as a
result of normalizing.

7.  Tofind hardness of a given specimen using “Rockwell Hardness tester”.

INSTRUCTIONAL STRATEGY

While imparting instructions, teacher should show various types of engineering materials
to thestudents. Students should be asked to collect samples of various materials available
in the market. Visits to industry should be planned to demonstrate use of various types of
materials in the industry.

RECOMMENDED BOOKS

1. Material Science by R.K.Rajput; Laxmi Publications, Darya Ganj, New Delhi.

2. Advances in material Science by R.K.Dogra and Dr.A.K.Sharma;S.K kataria & sons; New
Delhi.

3. Material Science by GBS Narang; Khanna Publishers New Delhi

4.  Material Science and Metallurgy by D.S. Nutt. SK Kataria and Sons, Delhi.

5. Material Science and Engineering by Dr. P.L Shah

SUGGESTED DISTRIBUTION OF MARKS

Topic No. Time Allotted (Periods) Marks Allotted (%)
1. 12 15
2 16 25
3. 04 10
4. 04 10
5. 16 25
6. 12 15
Total 64 100
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WORKSHOP TECHNOLOGY

Course Code: 143005
Course Title : Workshop Technology
No. of Credits : 7(TH: 4,T:0, PR:6)

Course Outcome : At the end of the course, students will be able to:

1. Interpret foundry practices like pattern making, mold making, Core making and Inspection
of defects

2. Describe various friction and Special welding processes.

DETAILED CONTENTS
UNIT-1 (10 Periods)

Principle of welding, Classification of welding processes, Advantages and limitations,
Industrial applications of welding, Welding positions and techniques, symbols. Gas
Welding , Principle of gas welding, Types of gas welding flames and their applications, Gas
welding equipments, Gas welding torch, Oxy acetylene cutting torch, Blow pipe, Pressure
regulators, Filler rods and fluxes.

UNIT-2 (10 Periods)

Arc Welding, Principle of operation, Arc welding machines and equipment, A.C. and D.C.
arc welding, Effect of polarity, current regulation and voltage regulation, Electrodes, Flux
for arc welding. Other Welding processes, Resistance welding: Principle, advantages,
limitations, working and applications of spot welding, seam welding, projection welding and
percussion welding. Shielded metal arc welding, submerged arc welding, welding defects,
methods of controlling welding defects and inspection of welded joints.

UNIT-3 (12 Periods)

Modern Welding Methods, Principle of operation, advantages, disadvantages and applications
of: Tungsten inert gas (TIG) welding, Metal inert gas (MIG) welding, Thermit welding, Electro
slag welding.

UNIT-4 (12 Periods)

Pattern Making, Types of pattern, Pattern material, Pattern allowances, Pattern codes as
per B.I.S. Introduction to cores, core boxes and core materials, Core making procedure ,
Core prints, positioning of cores. Moulding Sand: Properties of moulding sand,
permeability, refractoriness, adhesiveness, cohesiveness, strength, flow ability,
collapsibility etc. Various types of moulding sand and testing of moulding sand. Mould
Making, Types of moulds, Molding boxes, hand tools used for mould making, Molding
processes: Bench molding, floor molding, pit molding and machine molding.
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UNIT-5 (10 Periods)

Casting Processes Principle, working and applications of Die casting: hot chamber and
cold chamber, Investment and lost wax process, Centrifugal casting, Continuous casting
process. Gating and Risering system , Elements of gating system, Pouring basin, sprue,
runner, gates Types of risers, location of risers.

. Casting Defects, Different types of casting defects and their reasons, testing of
defects: radiography, magnetic particle inspection, and ultrasonic inspection.

UNIT-6 (10 Periods)

Melting Furnaces Construction and working of: Pit furnace, Cupola furnace, Crucible furnace —
tilting type.

PRACTICAL EXERCISES

1. Preliminary joining practice by gas welding.
2. Exercises of gas welding on the following Aluminum, Brass, Copper, C.I.
3. Gas cutting of the following types
(a) Preliminary gas cutting practice
(b) Stock cutting by oxy acetylene
4, Making following types of joints by arc welding:
(a) Preliminary joining practice by arc welding
(b) Butt and lap joint (invertical position, travel up and down)
(c) Welding of outside corner joint
Exercise on spot welding
Exercise on brazing
Exercise on TIG/MIG welding
Testing & Inspection of welding defects visually
Pattern making: Preparation of solid pattern (single piece), Preparation of split pattern

e N A

INSTRUCTIONAL STRATEGY

1. Teachers should lay special emphasis in making the students conversant with
concepts, principles, procedures and practices related to various manufacturing
processes.

2. Focus should be laid in preparing jobs using various machines/equipment in the
workshop.

3. Use of audiovisual aids/video films should be made to show specialized operations.

RECOMMENDED BOOKS

Welding Technology by R.L. Agarwal and Tahil Maghanani; Khanna Publishers, Delhi.
Principles of Foundry Technology by Jain; Tata Mc Graw Hill Publishers, New Delhi.
Workshop Technology by B S Raghuvanshi; Dhanpat Rai and Sons, Delhi.
Manufactuiring Technolgoy by M Adithan and AB Gupta, New Age International (P) Ltd.,

sl S
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Delhi.

3. Elements of Workshop Technology by SK Chaudhry and Hajra; Asia Publishing House,
Delhi.

6. Workshop Technology Vol. I, Il, lll by Chapman; Standard P ublishers Distributors, New
Delhi.

7. Practical Handbook for Mechanical Engineers by Dr. A B Gupta; Galgotia Publications,

New Delhi.

8. Production Technology by HMT; Tata McGraw Publishers, New Delhi.

9. Production Engineering and Science by Pandey and Singh; Standard Publishers

Distributors, New Delhi.

10.  Workshop Practice by R.K. Singal, S K Kataria and Sons, New Delhi.

11. A Text Book of Production Engineering by P.C. Sharma; S. Chand and Company Ltd., New
Delhi.

SUGGESTED DISTRIBUTION OF MARKS

Topic No. Time Allotted (Periods) Marks Allotted (%)
1 10 14
2 10 14
3 12 20
4 12 22
5 10 14
6 10 16
Total 64 100
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MACHINE DRAWING

Course Code: 143003
Course Title : Machine Drawing
No. of Credits : 4(TH:2,T:0,PR:6)

Course Outcome : At the end of the course, students will be able to:
1. Read and interpret Drawings
2. Prepare Drawings of different machine parts

NOTE:

1.  Third angle projection is to be followed.

2. SP46- 1988 should be followed.

3. Instruction relevant to various drawing may be given along with appropriate
demonstration, before assigning drawing practice to the students.

4, The drawing should include dimensions with tolerance, wherever necessary and
material list as per BIS/ISO specification.

DETAILED CONTENTS

1. Introduction to Machine Drawing (02 Periods)

. Graphic language, classification of machine drawing, conventional representation.
. System of orthographic projections. Third angle projection, first angle Projection
No. of views required. One view, Two views, Three views drawing.

. Sectioning- Material convention, important types of section- full section, half
Section revolved section and aligned section.

. Temporary and permanent fasteners.

2. Bearings (3 sheets) (02 Periods)
o Bush bearing.

o Foot Step bearing.

. Simple wall bracket.

3. Pulleys (2 sheets) (04 Periods)
. Flat belt pulley.

o V belt pulley.

o Cone or stepped pulley.

. Fast and loose pulley.

4. Pipe Joints (4 sheets) (04 Periods)
. Flange joint.

o Spigot and socket joint.

. Threaded pipe joint.

. Expansion joint.
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° Piping joint.
5. Assembling drawing from detail drawing (10 Periods)

Stuffing box
Eccentric

Blow off cock
Cross head
Connecting rod
Ram’s bottom safety valve
Stop valve
Plummer block
Tail stock
Shaper tool head
Machine vice
Screw jack
Swivel Bearing

o

Gears and Gearing (04 Periods)

. Spur gear- Nomenclature, gear formula, method to draw base circle, involute curve,
tooth profileof internal and external gears.
. Bevel gear- Nomenclature, gear formula, method to draw Bevel gear

7. Free hand sketches (04 Periods)

Cutting tool of lathe, shaper, milling cutter, drilling tools, broaching tools.
Gear puller, C clamp

Square and hexagonal nut bolt assembly

Cotter joint

Knuckle joint

Pipe joints

o

Jig, fixture and Gauges (02 Periods)

Concept of jig and fixture, types of jig and fixture and applications
Simple plate drill jig, drill jig for batch production

Indexing fixture

Introduction to gauges, use of Go-No Go gauge and ring gauge

INSTRUCTIONAL STRATEGY

1. Teachers should show model or regalia of the component/part whose drawing is to be
made.

2. Emphasis should be given on cleanliness, dimensioning, layout of sheet.

3. Teachers should ensure use of IS codes related to drawing.

4. Focus should be on the proper selection of drawing instrument and its proper use.
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RECOMMENDED BOOKS

1.
2.
D
3.
4.
5
6
7

Machine Drawing by P.S. Gill; Kataria and Sons, Ludhiana.

A Text book of Machine Drawing by R.K. Dhawan , S.Chand and Company Ltd.,New

elhi.

Machine Drawing by GR Nagpal; Khanna Publishers, New Delhi.
Machine Drawing by ND Bhatt, Charotar Book Depot, Anand.
Fundamentals of Machine Drawing by Sadhu Singh and P.L. Shah.

Machine Drawing by Laxmi Narayan.

A Textbook of Machine Drawing by Er. R. K. Dhawan.

SUGGESTED DISTRIBUTION OF MARKS

Topic No. Time Allotted (Periods) Marks Allotted (%)
1. 02 05
2. 02 10
3. 04 15
4, 04 15
5. 10 35
6. 04 10
7. 04 05
8. 02 05
Total 32 100
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ADDITIVE MANUFACTURING

Course Code : 533001

Course Title : Additive Manufacturing

No. of Credits : 4(TH:6,T:0,PR:0)
RATIONALE

Course Outcome : At the end of the course, students will be able to:
1. Know the fundaments of Additive manufacturing

2. Know the generation of part using additive manufacturing
3. Compare Manufacturing with Conventional Manufacturing Processes
4. Know Additive Manufacturing Techniques
5. Know various applications of Additive Manufacturing
DETAILED CONTENTS
Unit-l (25 Periods)

Introduction and Basic Principles, What is Additive Manufacturing? , What Are AM Parts Used
For The Generic AM Process :Step 1: CAD, Step 2: Conversion to STL,Step 3: Transfer to AM
Machine and STL File Manipulation,Step 4: Machine Setup,Step 5: Build,Step 6: Removal, Step
7: Post processing, Step 8: Application. Why Use the Term Additive Manufacturing, Automated
Fabrication (Autofab),Freeform Fabrication or Solid Freeform Fabrication, Additive Manufacturing
or Layer-based Manufacturing ,Stereo lithography or 3D Printing, Rapid Prototyping,benefits of
AM.

Unit-ll (20 Periods)
Comparison of Additive Manufacturing with Conventional Manufacturing Processes, Introduction,
Comparison between AM and Conventional Manufacturing, Comparison between AM and
Deformation Process, Comparison between AM and Primary or Shaping Processes, Pros and
Cons of AM with Respect to conventional Manufacturing, Part flexibility, Waste prevention,
Production flexibility, Process Running cost, Probability of change, Start-up investment mass
production, raw material.

Unit-ll (15 Periods)

Additive Manufacturing Techniques, Vat photo polymerisation, Material Extrusion, Material
Jetting, Binder Jetting,Powder bed fusion,Direct energy deposition and Sheet lamination,
Selective Laser Sintering, Direct Metal Selective.

Unit-1V (15 Periods) Medical
Applications for Additive Manufacture Introduction, The Use of AM to Support Medical
Applications  Surgical and Diagnostic Aid,Prosthetics Development, Manufacturing, Tissue
Engineering and Organ Printing. Software Support for Medical Applications. Limitations of AM
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for Medical Applications. Speed, Cost, Accuracy ,materials Ease of Use. Further Development

of Medical AM Applications.

INSTRUCTIONAL STRATEGY

1 Use computer based learning aids for effective teaching — learning
2 Expose the students to real life problem
3 Plan assignments so as to promote problem solving abilities and develop continued learning

skills

Recommended Books:

1. lan Gibson, Davin Rosen, Brent Stucker “Additive Manufacturing Technologies, Springer
2. Manu Srivastava, Sandeep Rathee, Sachin Maheshwari, TK Kundra
3. Additive Manufacturing Fundamentals and Advancements CRC press.

SUGGESTED DISTRIBUTION OF MARKS

Topic No. Time Allotted (Periods) | Marks Allotted (Periods)
1 25 33
2 20 26
3 15 20
4 15 20
Total 75 100
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BASIC ELECTRICAL AND ELECTRONICS TECHNOLOGY

Course Code: 143001
Course Title : Basic Electrical and Electronics Technology
No. of Credits : 4(TH:4,T:0,PR:3)

Course Outcome : At the end of the course, students will be able to:
1 Have knowledge and skill regarding electrical and electronics engineering

2 Know the basic concepts as Laws used in electrical engineering, electrical machines,
installation and safety

DETAILED CONTENTS

1.  Overview of Electricity: (12 Periods)
General use and applications of electricity; Use and applications of electricity to agriculture,
Mechanical & Automobile sector; Advantages of electrical energy over other forms of
energy. Introduction to basic terms: charge, current, voltage, power, and energy; Ohm’s
law; Powerdissipation in resistors; Series and parallel combination of resistors; Kirchhoff’s
laws, Star-delta conversions; Thevenin’s theorem, Norton’s theorem, and Maximum-
power-transfer theorem, Ideal and practical voltage source; Current source.

2. AC Circuits: (10 Periods)
Concept of alternating voltage and current; Introduction to basic terms: cycle, frequency, time
Periods, amplitude, instantaneous value, rms value, peak value, phase difference, form factor,
and peak factor.

3. Batteries and Solar Cells: (10 Periods)
Primary and secondary cells; Construction, working, and applications of Lead-Acid. Charging
methods for Lead-Acid batteries; Maintenance of Lead-Acid batteries; Series and parallel
connection of batteries;Maintenance free batteries; General idea of solar cells, solar panels and
their applications.

4. Electrical Machines (12 Periods)
Electromagnetic induction; Construction and operation of single phase transformers; Tests
of transformers; Efficiency and regulation; Operation of autotransformers & welding
transformer, function and basic principles of motors, Construction and operation od stepper
motor.

5. Semiconductors: (10 Periods)
Classification of materials as conductors, insulators, and semiconductors; Intrinsic and
extrinsic semiconductors; p-type and n-type semiconductors; pn-junction diode.

6. Electrical Installation and Safety: (10 Periods)
Various accessories and parts of electrical installation, Overview of industrial and domestic
wiring systems; Common electrical safety measures; Protection and precaution against
electrical shock; Treatment of electrical shock.
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LIST OF PRACTICALS

1. Verification of Ohm’s Law.

2. Verification of KCL and KVL.

3.  Test of charging and discharging of lead-acid battery using hydrometer.

4.  Connection of a three-phase motor and starter with fuses and reversing of direction.
5. Connection of analog and digital single phase energy meter.

6.  Study of a distribution board for domestic and industrial installation.

7. Open-circuit and short-circuit test on a single-phase transformer.

8.  Star-delta starting of induction motors.

9.  Todraw V-l characteristics of pn-junction diode.

10. To draw input and output characteristics of a transistor in CB and CE configurations.
INSTRUCTIONAL STRATEGY

3 Use computer based learning aids for effective teaching — learning

4 Expose the students to real life problem

5 Plan assignments so as to promote problem solving abilities and develop continued
learning skills

RECOMMENDED BOOKS

1 Basic Electrical Engineering by PS Dhongal; Tata McGraw Hill Publishers, New Delhi.
2 Basic Electricity by BR Sharma; Satya Prakashan, New Delhi.

3 Electrical Machines by SK Bhattacharya; Tata McGraw Hill, New Delhi.

4 Experiments in Basic electrical Engineering by SK Bhattacharya and KM Rastogi,

New Age International Publishers Ltd, new Delhi

SUGGESTED DISTRIBUTION OF MARKS

Topic No. Time Allotted (Hrs) Marks Allotted (%)
1 12 20
2 10 20
3 10 15
4 12 15
5 10 15
6 10 15
Total 64 100
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SUMMER INTERNSHIP - |

Course Code : AS301
Course Title : Summer Internship - |
No. of Credits : 2(TH:0,T:0,PR:0)

Summer Internship provides an invaluable opportunity for students pursuing their diploma
in Engineering to gain real world experience and exposure to various industrial production units
and commercial activities related to their field of study. This program aims to bridge the gap
between theoretical knowledge and practical application, equipping students with the necessary
skills and expertise to thrive in the branch related industry.

At the end of the Second Semester, students will undertake a minimum 3 to 4 weeks
summer internship scheduled during the semester break following the 2" semester examination.
The respective heads of departments and experienced faculty members will guide and assist
students in securing suitable training opportunities that align with their specialization. Each
student will have a personalized training schedule developed in collaboration with the training
providers, ensuring a comprehensive and enriching learning experience.

Before starting their training, students will receive a comprehensive briefing about the
organizational setup, product range, manufacturing processes and significant machinery and
materials used in the training organization. This preliminary understanding will enhance their
engagement and productivity during the internship.

To ensure a fruitful learning experience, faculty members will supervise students during
their training in the industry or field organization. Each faculty member will mentor a small group
of 4-5 students providing personalized attention and guidance. Students will be encouraged to
maintain daily reports in their diaries which will assist them in composing their final training report
and presentation.

The evaluation process for the Summer Internship will include both internal and external
assessments as per the study and evaluation scheme of the Third Semester. During the viva —
voce/ presentation examinations, students understanding of materials, industrial processes,
practices in the industry and problem solving abilities will be assessed. The evaluation will also
focus on their application of knowledge and skills in real life situations.

The components of evaluation will comprise:

(a) Punctuality and regularity: 15%

(b) Initiative in learning new things: 15%

(c) Relationship with peers and colleagues: 10%
(d) Summer Internship report: 25%

(e) Viva-Voce: 35%

The purpose of Summer Internship program is to create a transformative experience for
students, empowering them to excel in their future careers and make meaningful contributions to
the Engineering Industry. The collaborative efforts of experienced faculty members and industry
partners will ensure that students may gain valuable insights and practical skills during this
immersive learning journey.
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FOURTH SEMESTER
“3D PRINTING & DESIGN”
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STRENGTH OF MATERIALS

Course Code : 144006
Course Title : Strength of Materials
No. of Credits : 4(TH:4,T:0,PR:3)

Course Outcome : At the end of the course, students will be able to:

1 Predict mechanical behavior of the member by determining the stress, strains and
deflections produced by the loads up to the elastic limit.

Students will be able to determine bending and shear stresses in the machine elements
Know reasons for failure of different components
Design of thin and thick cylinder pressure vessel
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Construct Shear Force and Bending Moment diagrams for Statically determinate beam to
concentrated load and uniformly distributed load

DETAILED CONTENTS

1.  Introduction to Material Properties (06 Periods)
Mechanical properties of materials such as elasticity, plasticity, ductility, brittleness,
toughness, hardness, fatigue, malleability, stiffness. Elastic bodies, plastic bodies and

rigid bodies, deformation.

2.  Stresses and Strains (12 Periods)
° Force, its definition and types, units, different types of loads.

. Definition of stress and strain, axial loading, different types of stresses and strains,
tensile and compressive stress and strain, elastic limit, Hooke’s law, stress-strain curve
for ductile and brittle material, salient features of stress- strain curve. Young’s modulus of
elasticity.

o Factor of safety.

. Stress and strain in straight, stepped bars and taper bar of circular cross section,
determination of stress and elongation of a bolt in a bolted joint whensubjected to direct
external load only.

. Stress and strain on composite section under axial loading, stress and straindue
to temperature variations in homogeneous and composite bars.

. Shear load, shear stress and strain, modulus of rigidity, lateral strain, Poisson’s
ratio.

. Volumetric strain, bulk modulus. Relation between modulus of elasticity, modulus
of rigidity and bulk modulus (Without Derivation).

3.  Shear Force and Bending Moment (10 Periods)
o Types of beams.
° Concept of shear force and bending moment.
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° Shear force and bending moment diagram for cantilever and simply supported
beams subjected to point load and uniformly distributed loads only. Maximum bending
moment and point of contra flexure.

4. Theory of Simple Bending (10 Periods)

° Concept of pure bending, neutral axis, moment of resistance, sectionModulus,
bending equation, bending of simple, beams of uniform strength.

° Application of flexural formula for solid rectangular and circular section,Channel
section, hollow rectangular and circular section.

5.  Strain Energy (08 Periods)
. Concept of strain energy, proof resilience and modulus of resilience.

° Stresses developed due to gradual, sudden and impact load.

. Strain energy stored due to gradual, sudden and impact load.

. Strain energy due to bending and torsion.

6. Slope and Deflection (06 Periods)
. Introduction, determination of slope and deflection by Macaulay’s method, moment
area of method

. Simple cases of slope and deflection in simply supported beam with uniformly
distributed load on whole of the length and a point load at the centre

. Cantilever beam with uniformly distributed load on whole length and a pointload at
the end.

7. Torsion (06 Periods)

. Pure torsion, torsion equation (relation between twisting moment, shear stressand
angle of twist), polar modulus of section

o Assumptions in theory of pure torsion.
o Strength of circular solid shaft and hollow shaft in pure torsion
. Power transmitted by shaft

8.  Thin Cylinder and spheres (06 Periods)

o Introduction
o Thin cylinder Vessel Subjected to internal Pressure

. Stresses in a Thin cylinder Vessel Subjected to internal Pressure
o Expression for circumferential stresses

. Expression for longitudinal stresses
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LIST OF PRACTICALS

1. Perform tensile test on bars of mild steel and aluminum.
2 Perform shear test on specimen of two different metals.
3. Carry out bending tests on a steel bar or wooden beam.
4 Perform following impact test:

* |zod impact test
* Charpy test

5. Perform torsion test on specimen of different metals for determination of
angle oftwist for a given torque.

INSTRUCTIONAL STRATEGY
1. Usecomputer based learning aids for effective teaching-learning
2. Expose the students to real life problems.

3. Plan assignments so as to promote problem solving abilities and develop
continued learning skills.

RECOMMENDED BOOKS
1. Strength of Materials by Srivatava & Gope, PHI Publication.
2. Strength of Materials by R.S. Khurmi; S. Chand and Company, Delhi.

3.  Strength of Materials by S. Ramamurtham; Dhanpat Rai Publishing Co.(P)
Limited

4. Mechanics of Materials by Kirpal Singh; Standard Publishers, New Delhi.

5. Elements of Strength of Materials by D.R. Malhotra and H.C, Gupta; Satya
Parkashan, New Delhi.

6. Mechanics of Solids by VS Prasad; Galgotia Publications, New Delhi.

7. Strength of materials Dr. B.C Puniya & S.Rama Murthi; Laxmi Publication, New
Delhi.

SUGGESTED DISTRIBUTION OF MARKS

Topic No. | Time Allotted (Periods) Marks Allotted (%)
1 06 10
2 12 20
3 10 15
4 10 15
5 08 10
6 06 10
7 06 10
8 06 10
Total 64 100
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METROLOGY, INSTRUMENTION AND CONTROL

Course Code : 144004
Course Title : Metrology, Instruments and Control
No. of Credits : 4 (TH :4,T:0,PR: 4)

Course Outcome : At the end of the course, students will be able to:

1 Measure the given mechanical elements and assemblies using linear and angular analog
/ digital measuring instruments

Check geometrical accuracy of given application

Explain surface roughness checking instruments

Check the dimensions using the gauges

Select and measure variables using appropriate sensors and transducers

Understand working different types of temperature, pressure and flow measuring devices
Work in Quality control and quality assurance divisions in industries

Maintain quality in engineering products
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DETAILED CONTENTS

1. Introduction (12 Periods)
o Definition of metrology

. Standard of measurement - Primary, secondary, Tertiary and workingstandards.

. Types of errors- Controllable and random errors

. Precision, accuracy, sensitivity, hysterisis, response time, repeatability,
calibration, uncertainty of measurement

2. Linear Measurement (12 Periods)

° Construction features and use of instruments for non precision linear
measurement: steel rule, callipers, surface plate, angle plate, V-block.

° Construction features and use of instruments for precision measurements :
vernier calipers, vernier height and depth gauges, micrometers.

. Slip gauges, Indian standards of slip gauges, sets of slip gauges, use of slip
gauges.

. Cylinder bore gauges, feeler and wire gauges.

. Comparators — Characteristics, uses, working principles of different types of
comparators: mechanical, electrical, electronics and pneumatic comparator.

3.  Angular Measurement (10 Periods)

. Construction and use of instruments for angular measurements: bevelProtector,
sine bar, angle gauges, clinometers.

34



° Optical instruments for angular measurement, auto collimator.

4. Measurement of Surface Finish (10 Periods)
° Terminology of surface roughness.

° Concept of primary texture and secondary texture.

° Factors affecting surface finish.

. CLA, RMS and RAVvalue.

° Principle and operation of stylus probe instruments for measuring surface
Roughness

5. Limits, Fits and Tolerances (10 Periods)
° Definition and terminology of limits, fits and tolerances.

. Interchangeability

° Hole basis and shaft basis systems.

. Type of fits.

° Standard and Limit gauges.

6. Instrumentation (10 Periods)

. Brief description about the measurement of displacement, vibration, frequency,
pressure, temperature and humidity by electro mechanical transducers

. LVDT, Resistance thermometer, thermocouple, Strain measurement, Optical
pyrometer

LIST OF PRACTICALS

Internal and external measurement with vernier - caliper and micrometer.
Measurement with height gauge and depth gauge.

Measurement of flatness with dial indicator.

Measurement with combination set and bevel protector.

Study and use of slip gauges.

Measurement of angle with sine bar

Determination of temperature by (i) pyrometer (ii) thermocouple.
Measurement of surface roughness of a surface.
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INSTRUCTIONAL STRATEGY

1. Demonstrate use of various measuring instruments while imparting theoretical
instructions.

2. Use computer based learning aids for teaching learning

RECOMMENDED BOOKS
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Engineering Metrology by RK Jain; Khanna Publishers, New Delhi.

AText Book of Production Engineering by PC Sharma; S Chand and Company
Metrology Laboratory Manual by M Adithan and R Bahl; NITTTR, Chandigarh.
Engineering Metrology by RK Rajput; SK Kataria and Sons, Ludhiana.
Mechanical Measurements and Control by Kumar D.S ; Metropolitan, N. Delhi

Mechanical Measurement by Sirohi; New Age Publishers

SUGGESTED DISTRIBUTION OF MARKS

Topic No. Time Allotted(Periods) Marks Allotted (%)
1 12 20
2 12 20
3 10 15
4 10 15
5 10 15
6 10 15
Total 64 100
PRODUCTION TECHNOLOGY
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Course Code : 144005
Course Title : Production Technology
No. of Credits : 6 (TH: 4, T:0, PR:6)

Course Outcome : At the end of the course, students will be able to:
1 Explain mechanics of cutting
2 Classify and explain working of basic machine tools with kinematics

3 Observe and conclude the effect of varying tool materials, cutting parameters and work
piece materials

Identify the machine tool and select cutting parameters for given job
Choose machining processing to manufacture any component
Explain types of Lathe, Drilling, Boring, Shaping, Planer and slotting machine

N o o~

Understand theory and types of machining processes performed on Lathe, Drilling, Boring,
Shaping, Planning and slotting Machines

8 Explain cutting fluid its types and functions

DETAILED CONTENTS

UNIT-1 (08 Periods)

Elementry theory of metal cutting, chip formation, continuous chip, continuous chip with BUE,
discontinuous chips. Mechanism of chip formation, Geometry of chip formation, forces of chip,
Merchant circle diagram.Tool life, Economics of tool life. Cutting Tools and Materials, Various types
of single point cutting tools and their uses, Single point cutting tool geometry, tool signature and its
effect. Heat produced duringcutting and its effect, Cutting speed, feed and depth of cut and their
effect, Properties of cutting tool material. Study of various cutting tool materials viz. High speed
steel,tungsten carbide, cobalt steel, cemented carbides, stellite, ceramics and diamond.

UNIT-2 (12 Periods)
Lathe, Principle, Description and function of various parts of a lathe , Classification and
specification of various types of lathe, Drives and transmission, Work holdingdevices, Lathe tools:
Parameters/Nomenclature and applications, Lathe operations :-Plain and step turning, facing,
parting off, taper turning, eccentric turning, drilling,reaming, boring, threading and knurling. Cutting
parameters —Speed, feed and depth of cut for various materials and for various operations,
machining time. Speed ratio, preferred numbers of speed selection. Lathe accessories:- Centers,
dogs, chucks, collets, face plate, angle plate, mandrel, steady rest, taper turning attachment, tool
post grinder.

UNIT-3 (12 Periods)
Drilling, Principle of drilling. Classification of drilling machines and their description. Various
operations performed on drilling machine —drilling, spot facing,reaming, boring, counter boring,
counter sinking, hole milling, tapping. Speeds andfeed during drilling, machining time. Types of
drills and their features, Types of reamers.

UNIT-4 (12 Periods)
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Boring Principle of boring, Classification of boring machines and their brief description.
Specification of boring machines.

UNIT-5 (10 Periods)
Shaping, Planing and Slotting ,Working principle of shaper, planer and slotter. Quick return
mechanism applied to shaper, slotter and planer machine. Types of tools usedand their geometry.
Specification of shaper, planer and slotting machine. Speeds andfeeds in above processes.

UNIT-6 (10 Periods)
Cutting fluids and Lubricants, Function of cutting fluid. Types of cutting fluids, Difference between
cutting fluid and lubricant, Selection of cutting fluids for different materials and
operations.Common methods of lubrication of machine tools.

LIST OF PRACTICALS

1. Single point cutting tool grinding.

2. A composite job involving turning, taper turning, thread cutting and knurling.

3. Marking and drilling practice using column and knee type drilling machine and radial
drilling machine.

4. A job on drilling, reaming, counter boring and counter sinking.

5. Prepare a V- block on shaper machine.

6. Exercise on key way cutting.

INSTRUCTIONAL STRATEGY

1. Teacher should lay special emphasis in making the students conversant with concept,
principle, procedure and practices related to various manufacturing processes

2. Focus should be laid on preparing jobs using various machines/ equipment in theworkshop
3. Aids/ Video films should be used to show operations

RECOMMENDED BOOKS
1. Manufacturing technology by Rao; Tata McGraw hill Publishers, New Delhi

2. Manufacturing technology by M. Adithan and AB. Gupta; New Age International (P)
Ltd.
3. Workshop Technology Vol I, II, lll by Champman; Standard publishersDistributors

4. Practical hand book for Mechanical Engineers by AB Gupta; Galgotia
publications, New Delhi

5. Fundamentals of metal cutting and machine tools by Juneja and Sekhon; Wiley
Eastern Ltd.

SUGGESTED DISTRIBUTION OF MARKS

TopicNo. |  Time Allotted (Periods) | Marks Allotted (%) |
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1 08 15
2 12 20
3 12 20
4 12 15
5 10 15
6 10 15
Total 64 100

3D SCANNING & REVERSE ENGINEERING
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Course Code: 534001

Course Title: 3D Scanning & Reverse Engineering

No. of Credits 4 (TH:4, T:0, P:0)

COURSE OUTCOMES : After completion of this course student will be able to :
o Develop ability to operate 3D Scanning equipment and software
e Understand the reverse engineering process
o Develop proficiency in creating and modifying digital models from physical objects
¢ Know applications of 3D Scanning and reverse engineering in various Industries

Description:

This course introduces students to the concepts and applications of 3D scanning and reverse
engineering. It covers the fundamental techniques and tools used to capture physical objects
as digital models and how to use these models to improve or recreate parts.

Course Objectives:

o To understand the basics of 3D scanning technology.

o To learn how to use 3D scanning equipment and software.

. To develop skills in reverse engineering processes.

. To apply 3D scanning and reverse engineering techniques to real-world problems.

Course Content:
Unit 1: Introduction to 3D Scanning

. Overview of 3DScanning Technologies
o Laser Scanning
o Structured Light Scanning
o Photogrammetry
. Applications of 3D Scanning
o Quality Control
o Product Design
o Cultural Heritage Preservation

Unit 2: 3D Scanning Equipment and Software

. Types of 3D Scanners

Basic Operation of 3D Scanners

. Introduction to 3D Scanning Software
o Scan Data Processing
o Mesh Generation
o Noise Reduction

Unit 3: Reverse Engineering Basics
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. Definition and Importance of Reverse Engineering
Steps in the Reverse Engineering Process

Capturing Data

Creating a Digital Model

Analyzing the Model

Reproducing the Part
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Unit 4: Creating Digital Models

. Converting Scan Data to3D Models
. Editing and Refining 3D Models
. CAD Software for Reverse Engineering
o Basic Operations in CAD
o Importing and Exporting Models

Unit 5: Application sand Case Studies

o Real-world Applications of 3D Scanning and Reverse Engineering
o Manufacturing
o Medical Devices
o Aerospace

. Case Studies of Successful Reverse Engineering Projects

Assessment:

. Assignments and Projects
o Mid-Semester Exam

. Practical Performance

o End-Semester Exam

Recommended Text books and Resources:

. Raja,V., & Fernandes, K.J.(2008).Reverse Engineering : An Industrial Perspective.
Springer.

. Thompson, A.(2016). 3D Scanning: A Beginner's Guide. Create Space Independent
Publishing.

. 3D Scanning and Reverse Engineering Software Documentation and Tutorials (Geo
magic, Mesh Lab, Solid Works).

Fundamentals of Fused Deposition Modeling (FFDM)

41



Course Code: 534002

Course Title: Fundamentals of Fused Deposition Modeling (FFDM)

No. of Credits 4 (TH:4, T:0, P:0)

COURSE OUTCOMES : After completion of this course student will be able to :

¢ Understand how FDM 3D Printers work

¢ Ability to choose appropriate materials for FDM Printing

e Skills in Operating FDM printers and troubleshooting common issues

e Experience in designing and printing simple parts using FDM technology
Description:

This course introduces students to the basic concepts and techniques of Fused Deposition
Modeling (FDM), a popular 3D printing technology. It covers the working principles,
materials used, and simple troubleshooting techniques.

Course Objectives:

To understand the basic principles of Fused Deposition Modeling (FDM).
To learn about the materials used in FDM.

To develop skills in operating and troubleshooting FDM 3D printers.

To apply FDM technology to create simple 3D printed parts.

Course Content:

Unit 1: Introduction to Fused Deposition Modeling (FDM)

Overview of 3D Printing Technologies
Introduction to FDM Technology
How FDM Printers Work

o Extrusion Process

o Layer-by-Layer Printing

Unit 2: Materials for FDM

Common Materials Used in FDM

o PLA
o ABS
o PETG

Properties and Applications of Each Material
Material Handling and Storage

Unit 3: Setting Up and Operating FDM Printers

Components of an FDM Printer
o Extruder
o Print Bed
o Filament
Printer Setup and Calibration
Basic Printer Operation
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o Loading Filament
o Starting a Print Job
o Removing Prints

Unit 4: Troubleshooting FDM Printers

o Common Printing Issues
o Warping
o Stringing
o Layer Shifting
. Simple Solutions and Adjustments
o Regular Maintenance Tips
Assessment:
. Assignments and Projects
o Mid-Semester Exam
o Practical Performance
o End-Semester Exam

Recommended Textbooks and Resources:

1. Gebhardt, A. (2012). Understanding Additive Manufacturing: Rapid Prototyping,Rapid Tooling,
Rapid Manufacturing. Hanser Publishers.
2. Lipson, H., & Kurman, M. (2013). Fabricated: The New World of 3D Printing.Wiley.

3. FDM Printer Manuals and Online Tutorials.

CAD LAB
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Course Code : 534003
Course Title : CAD Lab
No. of Credits : 3(TH:0, T:0, P:5)

COURSE OUTCOMES: After completion of this course student will be able to :

e Create objects in Auto CAD

o Edit objects in AutoCAD

e Use dimensioning Tools in drawing

o Work with Layers, Blocks

o  Work with 3D Model and Surface model

COURSE CONTENTS
Unit 1 : INTRODUCTION TO AUTO CAD

Introduction & Review of Previous knowledge, Capability of Auto Cad, Starting AUTOCAD
Various Visulisation commands, Documentation Quick tour, Creating and Accessing
documentation, Layout and plotting, Concept of hardware & software, Starting AUTOCAD.
AUTOCAD & interface, Setting new drawing, Accessing command, Opening & saving existing
file & function keys etc

Unit 2 : CREATING AND EDITING OBJECTS

Co-ordinates system and their type. Drawing line objects, Drawing curve objects and solid filled
areas, Working with named objects, Editing objects using the object property tool bar and various
method, Zooming & Panning drawing, redrawing screen, regenerating the drawing

Unit 3 : LYERS AND DIMENSIONING

Adjusting snap & Grid alignment using ortho modes, Using object snap and object tracking
methods, Understanding the concept and use of layers, Working with Layer, Need for
Dimensioning, Detailed disscussion on Dimensioning and tolerancing method in AUTOCAD
Editing method, Adding text with various engineering symbols, Concept of block, formation of
block, Attribute definition, DD attribute and edit block, Insert, Modify, renaming block

Unit 4 : ISOMETRIC, 3D MODEL AND SURFACE MODEL

Concept of Isometric Drawing,axes and planes, Defining the paper setting, View ports

Overview of 3D model, Solid modelling in Autocad(creating,editing and modification technique)
Surface modelling in Autocad(creating,editing and modification technique), Converting wire frame
models in to surface model

‘Audit Course’
ESSENCE OF INDIA TRADITIONAL KNOWLEDGE
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‘Audit Course’

Course Code AS401
Course Title Essence of Indian Traditional Knowledge
No. of Credits 0 (TH:2,T:0,P:0)

COURSE OUTCOMES:

After completion of this course, student will be able to:

1. Develop a comprehensive understanding of the essence of Indian knowledge and tradition.
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Explore the rich philosophical systems of ancient India and their relevance today.

Gain familiarity with the Vedic literature and scriptures, and appreciate their wisdom.
Analyze Indian epics and mythology to understand their cultural and spiritual significance.
Learn and apply principles of yoga, meditation, and mindfulness for personal well-being.

Discover the principles and practices of Ayurveda and natural healing for holistic health.

COURSE CONTENTS

Introduction to Indian Knowledge and Tradition
Ancient Indian Philosophical Systems

Vedic Literature and Scriptures

Indian Epics and Mythology

Yoga, Meditation, and Mindfulness Practices
Ayurveda and Natural Healing Systems

Indian Classical Arts and Music

Indian Architecture and Sculpture

Indian Festivals and Rituals

Ethical and Moral Values in Indian Culture

References /Suggested Learning Resources:

arayan
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"Indian Philosophy: A Very Short Introduction" by Sue Hamilton.
"The Vedas: An Introduction to Hinduism's Sacred Texts" by Roshen Dalal
"The Ramayana: A Shortened Modern Prose Version of the Indian Epic" by R.K.

"The Upanishads" translated by Eknath Easwaran
"Autobiography of a Yogi" by Paramahansa Yogananda
"Ayurveda: The Science of Self-Healing" by Dr. Vasant Lad.

MINOR PROJECT WORK
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Course Code: AS402

Course Title Minor Project Work
No. of Credits 2(TH: 0, T:0, P:4)

OBJECTIVE:

The Minor Project work is an integral part of the Engineering Diploma program, designed to
provide students with an opportunity to apply theoretical knowledge gained throughout their
studies to real-world engineering challenges. This module aims to foster creativity, problem-
solving abilities, and practical skills essential for successful engineering professionals.

PRACTICAL OUTCOMES:

After undergoing the minor project work, the student will be able to:

1. Understand the practical applications of engineering concepts in real-world scenarios.

2. Develop hands-on experience in designing, implementing, and testing engineering projects.
3. Enhance problem-solving and critical thinking skills through project execution.

4. Improve documentation and presentation skills for effective project communication.

GENERAL GUIDELINES:

1. Introduction to Minor Projects

¢ Overview of the module's purpose and objectives
¢ Importance of practical application in engineering
¢ Understanding the project life cycle and its stages

2. Project Ideation and Proposal Development

¢ Identifying engineering problems and project ideas.
o Formulating clear project objectives and scope
o Developing a comprehensive project proposal

3. Project Planning and Management

e Creating a project plan with defined milestones and timelines
¢ Resource allocation and budgeting for the project
e Risk assessment and mitigation strategies

4. Engineering Design and Analysis

e Principles of engineering design and problem-solving
e Conducting feasibility studies and simulations (if applicable)
e Engineering analysis techniques and tools

5. Prototyping and Implementation

¢ Hands-on development of project prototypes
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¢ Conducting experiments and data collection.
e Troubleshooting and problem-solving during implementation.

6. Project Documentation and Reporting

o Techniques for effective project documentation
o Writing comprehensive project reports and design documentation
e Organizing and presenting project data

7.Project Presentation and Communication

¢ Principles of effective communication in engineering
e Preparing engaging & informative project presentations
e Addressing questions & feedback during the presentation

8. Project Evaluation and Assessment

e Criteria for evaluating project success and achievement of objectives
¢ Conducting fair and unbiased project assessments
o Peer evaluations and constructive feedback.

ACTIVITIES AND EXECUTION GUIDELINES

1. Project Proposal Submission:

o Students will submit their project proposals to the assigned mentors. The proposals
should be well-structured, indicating the project's significance, expected outcomes,
resources required, and a preliminary plan of action.

2. Project Execution:

e During this Periods, students will work on their projects under the guidance of their
mentors. They are encouraged to employ innovative techniques and apply engineering
principles to achieve project objectives successfully.

3. Project Documentation:

e Students will submit their final project reports and related documentation. The
documentation should encompass all project phases, methodologies, experimental data,
analysis, and outcomes.

4. Project Presentation:

o Each student will deliver a comprehensive presentation to a panel of evaluators,
showcasing their project's key aspects, results, and conclusions.

ASSESSMENT CRITERION

1. Project Proposal and Objective (10%)
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e Students are required to submit a comprehensive project proposal outlining the problem
statement, objectives, scope, and methodology of the project. This component will
account for 10% of the total marks.

2. Project Implementation (60%)

o The core of the assessment will be based on the successful implementation of the project.
Students will be evaluated on their ability to execute the project plan, adhere to timelines,
and demonstrate practical engineering skills. This segment will carry 60% of the total
marks.

3. Documentation (15%)

o Proper documentation is vital to effective project management and communication.
Students will be evaluated on the clarity, completeness, and organization of their project
reports, design diagrams, code (if applicable), and any other relevant material. This
component will contribute 15% of the total marks.

4. Project Presentation (15%)

¢ Communication and presentation skills are crucial for engineers to articulate their ideas
effectively. Students will be assessed based on their ability to present their project's
objectives, methodology, results, and conclusions in a clear and concise manner. This
segment will be worth 15% of the total marks.

e The Minor Project module is a pivotal component of the Engineering Diploma program
that provides students with hands-on experience, encourages critical thinking, and
prepares them for real-world engineering challenges.

¢ By adhering to the module guidelines and distribution of marks, students can excel in their
projects and demonstrate their engineering prowess effectively.
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FIFTH SEMESTER
“3D PRINTING & DESIGN”

DESIGN FOR ADDITIVE MANUFACTURING
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Course Code : 535001

Course Title : Design for Additive Manufacturing

No. of Credits : 6(TH:6,T:2, P:0)

Course Outcomes:
o Ability to design parts that are optimized for 3D printing.
e Understanding of the constraints and opportunities of additive manufacturing
technologies.
e Proficiency in using CAD tools for designing 3D printable components.
o Knowledge of material selection and design strategies for additive manufacturing.

Course Description:
This course introduces students to the principles and practices of designing components
specifically for additive manufacturing (3D printing). It covers the unique considerations and
constraints of various additive manufacturing technologies, focusing on optimizing designs for
performance, manufacturability and cost-effectiveness.

Course Objectives:
e To understand the fundamental principles of design for additive manufacturing.
e To learn the unique constraints and capabilities of various 3D printing technologies.
e To develop skills in designing components that leverage the strengths of additive
manufacturing.
e To optimize designs for performance, weight reduction, and material efficiency.

Course Content:

Unit 1: Introduction to Design for Additive Manufacturing
e Overview of Additive Manufacturing (AM) Technologies
o Fused Deposition Modeling (FDM)
o Stereo lithography (SLA)
o Selective Laser Sintering (SLS)
o Direct Metal Laser Sintering (DMLS)
e Advantages and Limitations of AM
o Comparison with Traditional Manufacturing Processes

Unit 2: Design Principles for Additive Manufacturing
e Design Freedom and Complexity
o Layer-by-Layer Construction
e Minimizing Support Structures
o Orientation and its Impact on Strength and Surface Finish

Unit 3: Material Considerations in AM
e Types of Materials Used in AM
o Plastics
o Metals
o Composites
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e Material Properties and their Influence on Design
e Material Selection Criteria

Unit 4: Structural Optimization for AM

Topology Optimization

Lattice and Cellular Structures
Lightweight Design Strategies
Case Studies of Optimized Designs

Unit 5: CAD for Additive Manufacturing
CAD Software Overview (AutoCAD, Solid Works, Fusion 360)

Creating and Modifying STL Files

o Designing for Manufacturability

Design Validation and Simulation

Unit 6: Practical Design Projects

Hands-on Design Assignments
Creating a 3D Printable Component
Optimizing an Existing Design for AM
Group Projects and Presentations

Practical Sessions:
1. Introduction to CAD Tools for AM:

o Basic CAD operations for 3D printing.
e Creating and editing STL files.

2. Designing Simple Parts for FDM Printing:

e Design a basic component considering support structures and orientation.
¢ Print and evaluate the part.

3. Topology Optimization Project:

e Use software tools to perform topology optimization on a given design.
e Implement and print the optimized design.

4. Lattice Structure Design:

e Design a component incorporating lattice structures.
e Print and assess the component for strength and weight.

5. Material Selection and Testing:

Select appropriate materials for a specific application.
Print and test the part for performance.

6. Capstone Project:

Assignments and Projects

Design, optimize, and print a complex part or assembly.

Present the project, including design rationale, optimization techniques, and
performance evaluation.

Assessment:

Assignments and Projects
Mid-Semester Exam
Practical Performance
End-Semester Exam
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Recommended Textbooks and Resources:

1. Gibson, |., Rosen, D. W., & Stucker, B. (2015). Additive Manufacturing
Technologies: 3D Printing, Rapid Prototyping, and Direct Digital Manufacturing.
Springer.

2. Campbell, T. A., Williams, C. B., Ivanova, O. S., & Garrett, B. (2011). Design for
Additive Manufacturing: Trends, Opportunities, and Challenges. The Bridge, 41(4),
24-31.

3. CAD Software Documentation and Tutorials (AutoCAD, Solid Works, Fusion 360).

ADDITIVE MANUFACTURING LAB
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Course Code : 535002

Course Title : Additive Manufacturing Lab

No. of Credits : 3(TH:0,T:0,P:8)

COURSE OUTCOMES: After completion of this course, student will be able to:
e Use FDM 3D Printer
e Use Slicing Software

¢ Download stl files

LIST OF PRACTICALS

1. Make a cube of any dimension using FDM 3D Printer.

2. Slicing Software basics-l. Setting up the build temperature, nozzle temperature, speed,
material, layer height

3. Slicing Software basics-Il Setting up infill density, infill pattern, orientation of object, support
material wall thickness, converting .stl file to .G-code file etc.

4. Download a .stl file of simple object from internet, convert into G code and print with FDM 3D
Printer at 30% infill density.

5. Download a .stl file of simple object which require support material from internet, convert into

G-code and print with FDM 3D Printer.

PRODUCTION MANAGEMENT
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Course Code : 145002

Course Title : Production Management

No. of Credits : 6 (TH:6, T:0, P:0)

COURSE OUTCOMES: After completion of this course, student will be able to:

1. Understand the basics of production planning and control
2. Know about estimation, costing and methods of inspection

COURSE CONTENT

1. Introduction (12 Periods)

Production management defined, history of development, functions of PM, scope applications of
PM, advantages-disadvantages.

2. Production and Productivity (13 Periods)

Production, production functions, productivity, factors affecting productivity, measurement of
productivity, causes of decrease in productivity, difference between production and productivity.

3. Plant Location, Layout and Material Handling (16 Periods)

Plant location, factors affecting plant location, concept of plant layout, types of layout, their
characteristics, factors affecting plant layout, work station design, factors considered while
designing a work station, introduction, need and objective of material handling, factors considered
while selecting a material handling device, safety concept of material handling equipment.

4. Work Study (13 Periods)

Definition and scope of work study; areas of application of work study in industry, Role of work
study in improving productivity, Objectives, needs and methods of method study, information
collection, recording techniques, process symbols, chart sand diagrams, critical examination,
development, installation and maintenance of improved methods, work measurement objectives,
needs and methods of work measurement, time study, various allowances, calculation of time,
work sampling standard data and its use. Application of engineered time standards and work
sampling, Ergonomics, concept and advantages.

5. Production Planning and Control (16 Periods)

Introduction, objectives and components (functions) of P.P.C, Advantages of production planning
and Production Control, stages of P.P.C, process planning routing, scheduling, dispatching and
follow up, routing purpose, route sheets, scheduling-purpose, machine loading chart, Gantt chart,
dispatching - purpose, and procedure, follow up- -purpose and procedure. Production Control in
job order, batch type and continuous type e of productions. Difference between these controls.

6. Inspection and Quality Control (13 Periods)

Definitions, types of inspection and procedure, Quality, Quality control, Statistical quality control,
Process capability, Control charts for variables — X and R chart, control chart, for fraction
defectives (P chart), Concept of ISO 9000, ISO 14000 and TOM, Quality Circles.
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7. Estimation and Costing

Introduction, purpose/functions of estimating, costing concept, ladder and elements cope of cost,
difference between estimation and costing. Over heads and their types, estimation of material

cost, estimation of cost for machining processes, numerical problems.

INSTRUCTIONAL STRATEGY

Teacher should put emphasis on giving practical problems related to plant location and plant
layout. Students should be taken to industrial units to give an exposure of production
environment, plant layout and material handling. Live problems may be given to students to carry

out case studies in teams under the guidance of teacher.

RECOMMENDED BOOKS

1. Industrial Engineering by O.P. Khanna; Dhanpat Rai and Sons, New Delhi.

2. Industrial Engineering by S.C. Sharma; Khanna Publisher.

3. Industrial Engineering: and Management by T.R. Banga.

4. Elements of work study by Suresh Dalela.

5. Production Management by Jain and Aggarwal.

SUGGESTED DISTRIBUTION OF MARKS

SUGGESTED DISTRIBUTION OF MARKS

Topic No. Time Allotted Marks Allotted (%)
(Periods)
1 12 10
2 13 15
3 16 15
4 13 15
5 16 15
6 13 15
7 13 15
Total 96 100

CNC MACHINES AND AUTOMATION

Course Code :

145001

Course Title :

CNC Machines and Automation

No. of Credits :

7(TH:6,T:0, P: 6)
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COURES OUTCOME : After successful completion of this course, students will be able to :

¢ Have comprehensive knowledge of CNC

o Have knowledge about faster production process and components with more precise
dimensions

o Know the application of CNC Machines in production

Course objective :

e Its primary purpose is to create a faster production process andcomponents and
tooling with more precise dimensions and material consistency, which in some
cases, uses only the required amount of raw material (thus minimizing waste),
while simultaneously reducing energy consumption

1. Automation (08 Periods)

¢ Introduction to CAM, Automated Manufacturing system, Need of automation, Basic
elements of automation, Levels of automation, Automation Strategies, Advantages
& disadvantages of automation, Historical development and future trends.
2. Introduction of NC Machines- (10 periods)

¢ Fundamental of Numerical Control, elements of NC machine tools, classification of
NC machine tools, Axis orientation system of NC Machines. Advantages, suitability
and limitations of NC machine tools, Application of NC system, DNC &BTR (behind
tape reader), BINARY NUMBER SYSTEM (ADDITION & SUBTRACTION)

3. NC Part Programming & Common Problems in CNC Machines (20 Periods)
e Part programming and basic concepts of part programming, NC words, part
programming formats, simple programming for rotational components.
¢ Common problems in mechanical, electrical, pneumatic, electronic and PC
components of CNC machines.

4. System Devices (24 Periods)
e Introduction to DC motors, stepping motors, slide ways, pallets, tool magazines,
scrap removal system.
e Control of NC Systems,Open and closed loops.
e Control of point to point systems, Incremental open loop control, Incremental close
loop, Absolute close loop,
e Control loop in contouring systems, Adaptive control and it’s types.

5. Computer Integrated Manufacturing system (14 Periods)
e Group Technology, Flexible Manufacturing System, CIM, CAD/CAM.
e Computer aided process planning-Retrieval and Generative, Computer aided
Inspection.

6. Robotics and Intelligent Manufacturing (20 Periods)

e Types and generations of Robots, Structure and operation of Robot, Robot
applications, Economics, Robot programming methods.
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¢ Introduction to Atrtificial Intelligence for Intelligent manufacturing.

List of Practical

1. To study the basic feature and operation of NC, CNC machine & Study the
constructional details of CNC lathe , working of following ,tool changer and
tool setter ,Multiple pallets , Safety devices.

2. To demonstrate how to program (using the computer-assisted method) and
machine a simple part on the CNC lathe and Develop part programs for
following lathe operations:

a) Plain turning and facing operations
b) Taper turning operations (internal and external)
¢) Thread cutting operations (internal and external)

3. To operate a CNC milling machine and become familiar with set-up,
procedures and data flow.

4. To use AutoCAD to define a series of closed 2-D polygons that form initials, or
other artistic creations, within a 150 x 100 mm border. To run the output data file
through the Auto LISP program called “digitize.lsp”.

Text Books:

1.

Numerical Control and Computer aided Manufacturing, By Kundra, Rao and
Tewari.

Automation, Production Systems and Computer Integrated Manufacturing byMikell
P.Groover.

Computer Aided Manufacturing by Kundra and Rao.

. Computer control of manufacturing systems by Koren.
NC Machine Tools by S.J. Martin.

Reference Books:

1.

Numerical Control Machine Tool by Y. Koren and Joseph Ben Uri.

2. Computer Aided Design and Manufacture by Groover and Zimmer, PHI.

3. Technology of Computer aided Design and Manufacturing by Kumar and Jha,
Dhanpat Rai and Sons

4. CNC Machines —Programming and Applications by M Adithan and BS Pabla,New
Age International (P) Ltd., Delhi.

5. Computer Aided Manufacturing by Rao, Kundra and Tiwari; Tata McGraw Hill, New
Delhi.

6. Numerical Control of Machines Tools by Yorem Korem and IB Uri, Khanna
Publishers, New Delhi.

INSTRUCTIONAL STRATEGY

This is a highly practice-based course. Efforts should be made to develop programming
skills amongst the students. During practice work, it should be ensuredthat students get
opportunity to individually perform practical tasks.
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SUGGESTED DISTRIBUTION OF MARKS

Topic No. Time allotted Marks Allotted (%)
(Periods)
1 8 10
2 10 10
3 20 20
4 24 25
5 14 15
6 20 20
Total 96 100

ADVANCE CAD LAB

Course Code :

535003

Course Title :

Advance CAD Lab

58




No. of Credits : \ 3(TH:0, T:0,P:8)

COURES OUTCOME : After successful completion of this course, students will be able to :

e Use various Sketcher tools in Advance cad
e Create and edit solid model

e Create and edit Surface model

e Create and edit Assembly

e Create and edit Drafting

COURSE CONTENT
Unit 1 : INTRODUCTION TO ADVANCE CAD & SKETCHER
Introduction to various workbenches, Solidworks / Creo / Catia / NX (any one) user interface, Tool
Bar Customization,Various Visulisation commands, Sketching, Creating and constraining various

sketch profile Operations on sketch Geometry viz. corner, quick trim, break, chamfer Project 3D
Elements, Intersect 3D Elements, Isolate sketch profile Various sketch based projects

Unit 2 : Part Modeling / Solid Modeling

Various workbench based features viz. pad, pocket, shaft, Groove, Hole etc. Transformation
Features Translate, Rotate, Mirror, R/C pattern, Scale etc. Surface Based Features split, close
surface, sew surface Various advance tasks power copy, catalogs, design table etc

Unit 3 : Surface Modeling

Tweak features, Various surface creation methods methods extrude, revolve, offset, swept, loft,
Operation on shape geometry join, healing, trim, extract geometry projects

Advanced commands e.g. boundry blend, bend solid, toroidal bend etc

Unit 4 : ASSEMBLY DESIGN

Various Assembly constraints, Working with bottom up and concept of top down assembly,
Degrees of freedom Editing Assembly, Modify Dimensions & Edit Defination

Unit 5 : Drafting

Drawing templates, Creating various section views, Add a B.O.M., Adding text and labels,
Automatic Dimensioning, Various engineering symbols, Translators

SUMMER INTERNSHIP - i

Course Code : AS501

Course Title : Summer Internship -l
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No. of Credits : 3 (TH:0, T:0, P:0)

Summer Internship provides an invaluable opportunity for students pursuing their Diploma
in Engineering to gain real- world experience and exposure to various industrial production units
and commercial activities related to their field of study. This program aims to bridge the gap
between theoretical knowledge and practical application, equipping students with the necessary
skills and expertise to thrive in the branch related industry.

At the end of the Fourth semester, students will undertake a minimum 6-week Summer
Internship, scheduled during the semester break following the Fourth Semester examinations.
The respective Heads of Departments (HoDs) and experienced faculty members will guide and
assist students in securing suitable training opportunities that align with their specialization. Each
student will have a personalized training schedule developed in collaboration with the training
providers, ensuring a comprehensive and enriching learning experience.

Before starting their training, students will receive a comprehensive briefing about the
organizational setup, product range, manufacturing processes, and significant machinery and
materials used in the training organization. This preliminary understanding will enhance their
engagement and productivity during the internship.

To ensure a fruitful learning experience, faculty members will supervise students during
their training in the industry or held organization. Each teacher will mentor a small group of 4-5
students, providing personalized attention and guidance. Students will be encouraged to maintain
daily reports in their diaries, which will assist them in composing their final training report and
presentation.

The evaluation process for the Summer Internship will include both internal and external
assessments, as per the study and evaluation scheme of the Fifth Semester. During e viva-
voce/presentation examination, students' understanding of materials, industrial processes,
practices in the industry, and problem-solving abilities will be assessed. The evaluation will also
focus on their application of knowledge and skills in real-life situations.

The components of evaluation will comprise:

(a) Punctuality and regularity: 15%

(b) Initiative in learning new things: 15%

(c) Relationship with peers and colleagues: 10%
(d) Summer Internship report: 25%

(e) Viva-Voce: 35%

We believe that this Summer Internship program will be a transformative experience for our
students, empowering them to excel in their future careers and make meaningful contributions to
the Engineering industry. The collaborative efforts of our experienced faculty members and
industry partners will ensure that students gain valuable insights and practical skills during this
immersive learning journey.
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MAJOR PROJECT -1

Course Code :

AS502

Course Title :

Major Project - |
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No. of Credits : 1(TH:0,T:0,P:2)

The evaluation of Major Project-l will be conducted to assess student’s understanding,
application, and presentation of their chosen project topic. The following evaluation criteria will
be used to measure their performance:

1. Project Identification (10%):
o Clarity and relevance of the chosen project topic.
o Demonstration of understanding of the industry or community needs addressed
by the project.
¢ Adequate justification for selecting the particular project topic.

2. Project Proposal (10%):
o Comprehensive description of project objectives and scope.
o Logical and well-structured methodology for project execution.
o Feasibility of the proposed project, considering available resources.

3. Literature Review (10%):

e Thoroughness of the research conducted in relevant academic and professional
sources.

o Critical analysis of existing literature, identifying gaps and potential contributions
of the project.

4. Feasibility Study (10%):
o Evaluation of the project's practicality and viability.
¢ Assessment of potential risks and proposed mitigation strategies.

5. Project Planning (20%):
o Detailed project plan, including timeline, milestones, and resource allocation.
¢ Realistic budgeting and cost management strategies.

6. Proposal Presentation (30%):
o Clarity and effectiveness of communication during the presentation.
¢ Ability to address questions and defend the project proposal confidently.
¢ Professionalism and engagement with the panel and audience.

7. Overall Impression (10%):
e Demonstrated commitment and effort throughout the project.
¢ Creativity and innovation in problem-solving.
o Adherence to project management principles and best practices.
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SIXTH SEMESTER
“3D PRINTING & DESIGN”

DESIGN THINKING AND INNOVATION

‘ Course Code : ‘ 536001

63



Course Title : Design Thinking and Innovation

No. of Credits : 6(TH: 2, T:2, P:0)

Course Outcomes:

Ability to apply design thinking principles to real-world problems.
Understanding of user-centered design and empathy mapping.
Proficiency in brainstorming, prototyping, and testing ideas.
Knowledge of innovation processes and how to implement them.

Course Description:

This course introduces students to the principles and practices of design thinking and
innovation. It covers the creative process of problem-solving and emphasizes user-
centereddesign. The course aims to develop the ability to think critically, innovate, and
design solutions that meet user needs.

Course Objectives:
e To understand the fundamental principles of design thinking.
e To learn how to apply design thinking to solve problems creatively.
o To develop skills in user-centered design and empathy.
e To foster innovation and critical thinking.

Course Content:

Unit 1: Introduction to Design Thinking
o Definition and Importance of Design Thinking
e The Design Thinking Process

Empathize

Define

Ideate

Prototype

Test

e Overview of Innovation

O O O O O

Unit 2: Empathy and User-Centered Design
e Understanding Users and Their Needs
e Techniques for Gaining Empathy
o Interviews
o Observations
o Surveys
e Creating Empathy Maps

Unit 3: Ideation Techniques
e Brainstorming and Creative Thinking
e Generating Ideas and Solutions
e Techniques for Idea Generation
o Mind Mapping
SCAMPER
o Six Thinking Hats
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Unit 4: Prototyping and Testing
¢ Importance of Prototyping
o Types of Prototypes
o Low-Fidelity Prototypes
o High-Fidelity Prototypes
o Testing Prototypes with Users
e |terating Based on Feedback

Unit 5: Implementing Innovation
e Developing an Innovation Mindset
o Strategies for Implementing Innovation
¢ Overcoming Barriers to Innovation
o Case Studies of Successful Innovations

Assessment:
e Assignments and Projects
e Mid-Semester Exam
e Practical Performance
e End-Semester Exam Recommended

Textbooks and Resources:
1. Brown, T. (2009). Change by Design: How Design Thinking Transforms
Organizations and Inspires Innovation. Harper Business.
2. Kelley, T., & Kelley, D. (2013). Creative Confidence: Unleashing the Creative
Potential Within Us All. Crown Business.
3. Design Thinking Toolkits and Online Resources (IDEO, Stanford d.school).

ADVANCED MATERIALS FOR 3D PRINTING
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Course Code : 536002

Course Title : Advanced Materials for 3D Printing

No. of Credits : 6(TH:6,T:2,P:0)

Course Outcomes:
» Ability to choose the right material for different 3Dprinting jobs.
e Understanding of the basic properties and uses of different 3D printing materials.
o Skills in processing materials for 3D printing.
e Awareness of new trends in 3D printing materials.

Course Description:
This course introduces students to the different types of materials used in 3D printing. It
covers the basic properties, uses, and simple processing techniques for various materials
like plastics, metals, ceramics, and composites.

Course Objectives:
o To learn about different materials used in 3D printing.
o To understand the basic properties and uses of these materials.
e To learn simple methods of processing these materials for 3D printing.
o To explore new trends in 3Dprinting materials.

Course Content:
Unit1: Introduction to 3D Printing Materials

e Overview of materials used in 3Dprinting
o Categories of materials:

Plastics

o Metals

o Ceramics

o Composites

o

Unit2:Plastics for 3D Printing
e Common plastics used in3D printing:

o PLA
o ABS
o PETG

o Basic properties and uses of these plastics
o Simple methods to print with plastics

Unit3: Metals for 3D Printing
e Common metals used in3D printing:
o Titanium
o Aluminum
o Stainless Steel
o Basic properties and uses of these metals
e Simple methods to print with metals
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Unit4: Ceramics and Composites for 3D Printing
e Common ceramics and composites used in 3D printing:
o Alumina
o Carbon fiber composites
o Basic properties and uses of these materials
e Simple methods to print with ceramics and composites

Unit5: New Trends in3D Printing Materials
e Emergingmaterialsin3D printing:
o Bio-based materials
o Smart materials
e Simple methods to experiment with new materials

Assessment:
e Assignments and Projects
¢ Mid-Semester Exam
¢ End-Semester Exam

Recommended Text books and Resources:

1. Gibson, I., Rosen, D. W., & Stucker, B. (2015). Additive Manufacturing
Technologies: 3D Printing, Rapid Prototyping, and Direct Digital
Manufacturing. Springer.

2. Thompson, A.(2016). 3DPrinting: Rise of the Third Industrial Revolution.
Create Space Independent Publishing.

ADVANCE ADDITIVE MANUFACTURING LAB
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Course Code :

536003

Course Title :

Advance Additive Manufacturing Lab

No. of Credits :

3(TH:0,T:0, P:8)

COURSE OUTCOMES: After completion of this course, student will be able to:
e Design and Print Objects using FDM 3D Printer

LIST OF PRACTICALS

1 Design and print objects containing moving parts without assembly.

N

material.

Design the Coupling in Solidworks/Creo/Catia/NX software and print it using PLA

3 Design the Key ring of your own name in Solidworks/Creo/Catia/NX software and print it

using multimaterial.

4 Make a model of own name and print it.

5 Emboss / engrave your name on a 3D object and print it with ABS material.

6 Reverse engineering- Scan your own face by 3D Scanner and then 3D print it.

NON CONVENTIONAL ENERGY RESOURCES
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Course Code : 146004

Course Title : Non Conventional Energy Resources

No. of Credits : 5(TH: 6, T:0, P:0)

COURSE OUTCOME : After successful completion of this course students will be able to :

o Know about non conventional energy resources like, bio gas, wind, solar etc.
¢ Be aware about uses and methods of using these resources

DETAILEDCONTENTS

1. Introduction to Non-Conventional/renewable energy Sources (20Periods)
e Conventional and Non — conventional sources of energy.
¢ Need, importance and scope of non-conventional and alternate energy resources.

2. Bio gas Technology (20Periods)
e Bio-gas: Importance of bio- gas. Principles of biogas generation.

¢ Main parts of biogasplants:Digester,gasholder,pressuregauge,gas controlling cock
sandmeter.

o Selection of biogas plant model and size. Site selection of bio gas plants.

3. Wind Energy Technology (18Periods)
¢ Introduction ,scope and significance of windmill.
e Type and constructional details of windmill — vertical and horizontal axis type windmill.
o Site selection for installation of windmill.
e Care and maintenance of windmill.

4. Solar Energy Technology (14Periods)
e Introduction, significance of solar energy, solar spectral and green house effect.
e Principles of thermal collection and storage.
e Comparison of flat type collector and concentration or focusing type collectors.
¢ Introduction to SPV module, its principle and applications.

5. Solar Thermal Systems (12Periods)

e Operation, constructional details and maintenance of solar cooker, solar water-heater,
solar still, solar water pump, SPV system etc.

6. Energy Conservation (12Periods)

e Principles of energy conservation. Familiarization with different energy conservation
appliances and practices.

e  Scope of energy conservation in the domestic, commercial and agricultural sectors.

LISTOFPRACTICALS
e Demonstration/study of solar cooker
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¢ Demonstration/study of solar water distillation

o Demonstration/study of solar water heater

o Demonstration/study of solar photo voltaic lighting system
o Demonstration/study of water pumping system

e Visit to biogas plants, domestic community/institution for study and demonstration of
biogas plants

e Demonstration/study of the working of a windmill
o Study of energy saving appliances and their applications

RECOMMENDED BOOKS

1. Advance in Biogas Technology by O. P. Chawla ; Publications & Information
Div.1CAR,NewDelhi.

2. Solar Energy by S.P. Sukhtme ;Tata McGraw-hill Publishing Co. Ltd., New Delhi.
Solar Energy Utilization by G. D. Rai ; Khanna Publishers, New Delhi.

Bio Gas Technology by K.C. Khandelwal & S.S. Mahdi; Tata McGraw- hill Publishing
Co. Ltd., New Delhi.

Biomass Energy by OECD ; Oxford & IBH Publication Co.

Wind Energy For water Pumping by Srivastava; Oxford & IBH Publication Co.
Cook Stoves For Masses by N. S. Grewal ; PAU Ludhiana.

Energy inA gricultural Engineering by ISAE; Jain Brothers ,Delhi.

Non Conventional Energy Sources by G. D. Rai ; Khanna Publishers, New Delhi.
0 Renewable & Conventional Energy by S. Rao.
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SUGGESTED DISTRIBUTION OF MARKS

Topic No. Time Allotted(Hrs) Marks Allotted (%)
1 20 10
2 20 30
3 18 10
4 14 20
5 12 15
6 12 15
Total 96 100

INDIAN CONSTITUTION (AUDIT COURSE)

\ Course Code : \ AS601
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Course Title : Indian Constitution (Audit Course)

No. of Credits : O0(TH:2,T:0,P:0)

COURSE OUTCOMES: After completion of the course the students are able to:

—

Understand the historical background and significance of the Indian Constitution,
including the process of its making and the principles enshrined in it.

2. Analyze and interpret key elements of the Constitution.

3. Describe the structure and functioning of the Union Government.

4. Explain the roles and powers of the State Government.

5. Examine the structure and responsibilities of local administration, such as District
Administration, Municipal Corporations, and Zila Panchayats.

6. Understand the role and functioning of the Election Commission.

COURSE CONTENTS
1. The Constitution :

¢ Introduction

e The History of the Making of the Indian Constitution
e Preamble & the Basic Structure.

¢ Fundamental Rights & Duties.

o Directive Principles of State Policy (DPSP).

2. Union Government:

e Structure of the Indian Union

¢ President-Role and Power

¢ Prime Minister and Council of Ministers
o Lok Sabha and Rajya Sabha

3. State Government:

e Governor-Role and Power
e Chief Minister and Council of Ministers

4. Local Administration:

o District Administration
e Municipal Corporation
e Zila Panchayat

5. Election Commission:

e Composition, Role and Functioning of:
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o Chief Election Commission
o State Election Commission

RECOMMENDED BOOKS

1. Ethics and Politics of the Indian Constitution, Rajeev Bhargava, Oxford University

Press, New Delhi.
The Constitution of India, B.L. Fadia, Sahitya Bhawan; New edition (2017).
Introduction to the Constitution of India, D.D. Basu, Lexis Nexis; Twenty-Third 2018

edition.
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ENTERPRENEURSHIP AND START-UPS

Course Code : AS602

Course Title : Entrepreneurship and Start-ups
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No. of Credits : | 4(TH:4,T:0, P:0)

COURSE OUTCOMES: At the end of the course, the student will be able to:

Develop an understanding of the concept of entrepreneurship and its relevance in the
engineering field, including the importance of creativity, innovation, and problem-solving.

Generate and evaluate entrepreneurial ideas, identifying market opportunities and target
customers, and assessing the feasibility of a start-up venture.

Create a comprehensive business plan and formulate effective strategies for a start-up
venture, encompassing marketing, operations, finance, and growth.

Comprehend the legal and regulatory considerations involved in establishing and
operating a business, ensuring compliance and mitigating legal risks.

Design and implement marketing and sales strategies to effectively position and promote
the start-up, considering market segmentation, branding, and customer acquisition.

Apply financial management principles to plan and manage the financial aspects of a
start-up, including budgeting, financial forecasting, and resource allocation.

COURSE CONTENTS:

1. Introduction to Entrepreneurship

Concept of entrepreneurship
Importance of entrepreneurship in the engineering field
Traits and characteristics of successful entrepreneurs

2. Ideation and Opportunity Identification

Generating entrepreneurial ideas

Evaluating market opportunities

Conducting market research and feasibility analysis.
Identifying target customers and their needs

3. Business Planning and Strategy

Business objectives and goals

Need of Business plan

Formulating business strategies
Assessing risk and managing uncertainty

4. Legal and Regulatory Considerations

Legal forms of business entities
Compliance with regulations and licenses
Contracts and agreements in entrepreneurship

5. Marketing and Sales Strategies
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Need of marketing plan
Methods for marketing
Pricing strategies
Sales and distribution

6. Financial Management for Start-ups

Financial planning and budgeting
Funding sources and raising capital

7. Operations and Supply Chain Management

Designing efficient operations processes
Supply chain management for start-ups
Quality management and control
Logistics and inventory management

8. Human Resource Management

Leadership and organizational culture
Performance management and motivation

9. Entrepreneurial Mindset and Growth

Nurturing creativity and innovation

¢ Overcoming challenges and failures

Reference Books:

1.

w

"The Lean Startup: How Today's Entrepreneurs Use Continuous Innovation to Create
Radically Successful Businesses" by Eric Ries.

"The Startup Owner's Manual: The Step-By-Step Guide for Building a Great Company"
by Steve Blank and Bob Dorf

"Disciplined Entrepreneurship: 24 Steps to a Successful Startup” by Bill Aulet

"Zero to One: Notes on Startups, or How to Build the Future" by Peter Thiel and Blake
Masters

"The Art of Startup Fundraising: Pitching Investors, Negotiating the Deal, and Everything
Else Entrepreneurs Need to Know" by Alejandro Cremades

"Business Model Generation: A Handbook for Visionaries, Game Changers, and
Challengers" by Alexander Osterwalder and Yves Pigneur

"Venture Deals: Be Smarter Than Your Lawyer and Venture Capitalist" by Brad Feld and
Jason Mendelson

"The Innovator's Dilemma: When New Technologies Cause Great Firms to Fail" by
Clayton M. Christensen
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9. "Founders at Work: Stories of Startups' Early Days" by Jessica Livingston.
10. "Start with Why: How Great Leaders Inspire Everyone to Take Action" by Simon Sinek.

MAJOR PROJECT -2

Course Code : AS603
Course Title : Major Project - 2
No. of Credits : 3(TH:0,T:0,P:6)

75




Introduction:

e Major Project-ll represents the pinnacle of the diploma program, where students
demonstrate their acquired knowledge and skills through the execution of a practical
project. This capstone experience focuses on project implementation, problem-solving,
data analysis, and effective communication.

o It challenges students to tackle real-world issues and apply their learning to find innovative
solutions. Major Project-Il nurtures responsibility, autonomy, and professionalism,
preparing students for a successful transition into their future careers.

1. Project Execution (20%):

e Successful implementation of the project plan, adhering to the approved methodology.
o Demonstrating practical skills, technical knowledge, and attention to detail during project

execution.
2. Regular Monitoring (10%):

¢ Providing periodic progress updates to project advisors and faculty mentors, showcasing
responsibility and timely communication.

o Ability to adapt and make necessary adjustments to the project timeline as needed.

3. Data Analysis (15%):

o Applying appropriate techniques and tools to analyze collected data.
¢ Deriving meaningful insights and drawing well. supported conclusions.

4. Problem-Solving (15%):

¢ |dentifying and addressing challenges and hurdle encountered during project execution.
e Demonstrating innovative thinking and resourcefulness in problem-solving.

5. Report Writing (15%):
e Preparing a comprehensive project report with a well structured and organized

presentation of the projec journey.
o Clearly explaining the methodology, findings, an conclusions in a coherent manner.

6. Presentation (15%):
e Delivering a compelling and engaging project presentation to a panel of faculty members

& experts.
¢ Demonstrating effective communication skills an confidence during the project defense.
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7. Final Evaluation (10%):

e Punctuality and adherence to project deadlines.
e Demonstrating initiative and taking ownership of the project.
e Opverall professionalism and commitment exhibited throughout the project.

Conclusion: Major Project-Il serves as a significant milestone in the academic journey of diploma
students. By incorporating marks distribution, the evaluation becomes more transparent, allowing
students to understand the weighting of each aspect. Through project execution, problem-solving,
data analysis, and effective communication, students will not only showcase their academic
prowess but also their readiness to embrace real-world challenges. This capstone experience
equips students with the skills and confidence needed to thrive in their chosen professions, paving
the way for a successful and rewarding future.

SEMINAR
Course Code : AS604
Course Title : Seminar
No. of Credits : 1 (TH:2, T:0, P:0)
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Guidelines for Seminar Presentation:

1. Topic Selection:

Choose a topic that is relevant to the field of gaming and animation, and that interests both the
speaker & the audience. On side remerging trends, technological advancements, or pecific
areas of expertise within the industry.

2. Research and Information Gathering:

Conduct thorough research on your chosen topic to gather relevant information, statistics, case
studies, and examples, Utilize reputable sources such as academic journals, industry
publications, and credible websites to ensure the accuracy of information gathered.

3. Presentation Structure:

Organize your seminar presentation into clear sections, including an introduction, main content,
and conclusion. Use headings, sub-headings, and bullet points to help the audience follow your
presentation easily.

4. Audience Engagement:

Incorporate interactive elements into your presentation to keep the audience engaged. This
may include questions, quizzes, demonstrations, or multimedia components such as videos,
images, or animations related to your topic.

5. Visual Support:

Create visually appealing slides to support your presentation. Use a clear and readable font,
include relevant visuals, and avoid overcrowding slides with excessive texts. Visuals should be
used to enhance understanding and highlight key points.

6. Explanation of Technical Concepts:

If your topic involves technical concepts or terminology, explain them in simple and concise
terms. Use analogies or real-life examples to help the audience grasp complex ideas.

7. Use of Examples and Case Studies:

Include real-world examples or case studies to illustrate the application of concepts or
technologies in the relevant. This will help the audience connect theory to practice and
understand the practical implications of your topic.

8. Delivery and Rehearsal:

Practice your presentation multiple times to ensure a smooth and confident delivery. Time
yourself to ensure that your presentation fits within the allotted time. Rehearsing will help you
become familiar with the content and enhance your overall presentation skills.
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9. Q & A and Discussion:

Reserve time at the end of your presentation for questions and discussion. Encourage the
audience to ask questions or share their thoughts. Be prepared to answer questions and

engage in meaningful dialogue with audience related to the selected topic.

10. Professionalism and Enthusiasm:

Dress appropriately for the occasion and maintain a confident and professional demeanor
throughout your presentation. Maintain eye contact with the audience, speak clearly and

audibly, and exhibit enthusiasm for your topic.

Evaluation Strategy: The performance of Seminar should be evaluated on the basis of following

criteria:
S.No. | Evaluation Parameter Weightage (%)

1. Relevance of Topic 10
2. Content Selection 20
3. Presentation & Communication Skills 15
4. | Audience Engagement 10
5. Explanation of Technical Concepts 20
6. Use of Examples and Case Studies 10
7. Q&A and Discussion 15

Total 100

Remember, seminars are not just about sharing information but also about connecting with
the audience and creating a memorable experience. Tailor your seminar presentation to cater
to the interests and knowledge level of the audience, and aim to inspire and educate them

about the concerned technology or

topic.
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