Directorate of Technical Education, Goa State

1. COURSE OBJECTIVES:

(CC301) ENGINEERING MECHANICS

The students will be able to acquire knowledge of Engineering Mechanics is imperative in the analysis of static or
dynamic force systems. The related concepts find extensive applications in the analysis of machine elements, fluids,
structures, and every engineering problem that involves force or motion. The subject is a basis of myriads of
higher-level subjects like Hydraulics, Strength of Materials, Theory of Machines and Machine Design, and
practically there is no branch of engineering where the subject renders no scope.

2. TEACHING AND EXAMINATION SCHEME

Semester ]
Course code & Periods/Week Total Examination Scheme
course title (in hours) Hours | Theory Marks | Practical Marks Total
Marks
Engineering L T P H TH ™ ™ PR/OR
Mechanics
3 1 1 5 75 25 25 - 125
3. COURSE OUTCOMES:

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

CC301CO1: Define various force systems, Equilibrium, centre of gravity, friction & dynamics.

CC301CO2: Explain methods to determine unknown reactions, forces, velocities and accelerations, Centroid,

CC301CO3: Solve problems on equilibrium of rigid bodies, centre

centre of gravity, friction machine efficiency, momentum & impulse.

kinetics, momentum & impulse.

CC301CO4: Verity various laws & machine equations.

4. Mapping Course Outcomes with Program Outcomes

of gravity, simple machines, friction,

PO 1 PO2 PO3 PO4 PO5 PO6 PO7 PSO1 PSO2

Cco1 3 1 1 1

COo2 3 2 1 1 1 2 1

Cco3 3 3 2 1 1 2 2 2

Cco4 3 3 1 2 1 2 2 2 1
Relationship : Low-1 Medium-2  High-3
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5. DETAILED COURSE CONTENTS / MICRO-LESSON PLAN

M = | Thr = Teaching hours

Mark
s
Unit Thr co
1 Forces and Moments.
1.1 FUNDAMENTALS 1
Definition and unit of force, types of force, characteristics of force, effects of
force, principle of transmissibility of force, resultant, equilibrant.
1.2 FORCE SYSTEM 2
System of forces, resolution and composition of forces (Resolution along x and
y axis), resolution of force along a plane and perpendicular to it (only
introduction, no problems to be framed.)
co1
1.3 RESULTANT 3 co2
Application of the principle of resolution to—1) find the resultant of a coplanar,
concurrent force system, and 2) determine the missing force when the resultant co3
is given.
g co4
1.4 MOMENT 4
Moment—Definition, unit, sign convention (clockwise moment +, anticlockwise
-), couple and its characteristics. Avignon’s theorem-- statement and application
to compute the resultant in magnitude, direction and position in case of
coplanar non-concurrent, and coplanar parallel force system.
2 Equilibrium.
2.1 FUNDAMENTALS 2

Concept of equilibrium of forces, conditions of equilibrium of two forces, three
forces, concurrent and non-concurrent force systems, concept and drawing of free
body diagram for not more than three bodies.
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2.2 LAMI'S THEOREM

Lami’s theorem- statement and application to problems based on strings with co1l
suspended weights, and spheres.
co2
co3
coa
2.3 BEAMS
Types of beams, types of support, types of loadings. Application of equilibrium
conditions to the beams (Beams with simple or roller support at the two ends) with
concentrated loading, UDL, partially applied UDL only.
3 Centroid and Centre of gravity.
Definition of centroid, centroid of rectangle, triangle, circle, semicircle, trapezium. co1
Centroid of simple composite figures (including cut out sections.) Definition of
centre of gravity. Centre of gravity of solids-- cone, sphere, cylinder, hemisphere, co2
rectangular solid. Centre of gravity of simple composite solids (including cut out solid co3
portions)
4  Friction and Simple machines
4.1Friction—FUNDAMENTALS
Concept of friction, Coulomb’s law of static friction, coefficient of friction, angle of
friction, cone of friction, angle of repose.
4.2 APPLICATIONS co1l
Application of concept of friction to a block resting on horizontal or inclined plane, Cco2
ladder friction.
co3
4.3 FUNDAMENTALS OF SIMPLE MACHINES
co4

Definition of simple machine, load, effort, mechanical advantage, velocity ratio,
efficiency of machine, law of machine, reversibility of machine, self-locking machine.
(Simple problems to be framed, no derivations.)

4.4 STUDY OF SIMPLE MACHINES

Simple axle and wheel, single purchase crab, double purchase crab, screw jack.
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(Simple problems to be framed, no derivation.)

5 Dynamics

5.1 KINETICS 9 5 co1
D’ Alembert’s principle and its applications to solve simple problems related to co2
motion of lift, two bodies connected by a single string passing over a pulley, two

string connected bodies of which one is lying on a horizontal plane (or on inclined cos3
plane) while the other suspended freely. coa

5.2 MOMENTUM, IMPULSE AND IMPULSIVE FORCE 6 4

Momentum, impulse and impulsive force—definition and unit. Law of conservation
of momentum, simple problems based on momentum, impulse, impulsive force, and
law of conservation of momentum.

Total | 75 | 48

6. COURSE DELIVERY:
The course will be delivered through lectures, class room interactions, exercises and case studies.

7. SPECIFICATION TABLE FOR THEORY/ MACRO-LESSON PLAN

Unit Unit Number Marks
of

No lectures

1 Force and moment 10 18

2 Equilibrium 10 15

3 Centroid and centre of gravity 7 9

4 Friction and simple machines 12 18

5 Dynamics 9 15
Total 48 75
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8. SPECIFICATION TABLE FOR TERM WORK & PRACTICALS.

Sr. Practical (Minimum six to be conducted) Marks
No.

1. Verification of Polygon law of forces.

2. Verification of Lami’s theorem.

3. Determination of coefficient of friction (between any two different surfaces.)

4. Calculation of support reactions using Beam apparatus.

5. Determination of MA, VR, efficiency and law of machine for any three simple

lifting machines.

6. Determination of angle of repose.

7. Determination of the resultant of coplanar and concurrent forces (Graphical
analysis, one sheet.)

8. Determination of the resultant of coplanar, non-concurrent forces, and parallel
forces. (Graphical analysis, one sheet.)

No Class room Assignments

1 At least three assignments covering above units.

No Tutorial Exercise

1 At least six problems on each of the units mentioned above.

Total | 25
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9.1 Text Books

S. No. Author Title of Books Publishers
1 Dhade, Jamdar and Fundamentals of Applied Mechanics | SaritaPrakashan, Pune.
Walawalkar.
2 R.S.Khurmi Applied Mechanics S. Chand
3 A. R.Basu Engineering Mechanics Tata MacGraw Hill,
Delhi.
4 Patel, Sanghavi and Engineering Mechanics Mahajan Publishing

Thakur House, Ahmedabad.
9.2 Reference Books for further study
S. No. Author Title of Books Publishers
1 Beer-Johnson Engineering Mechanics Tata McGraw Hill,
Delhi.
2 Joseph F. Shegley Vector Mechanics for Engineers Vol-1 | Tata McGraw Hill,

and 2

Delhi.

9.3Internet and Web Resources

S. No. Author Title of Books Publishers
1 WizlQ https://www.wizig.com/tutorials/applied-mechanics | -
2 NPTEL https://nptel.ac.in/courses/122102004 -

9.4 Videos and Multimedia Tutorials

S. No. Author Title of Books Publishers

1 NITTTR CDs of experiments in Engineering -
Mechanics.

2 NPTEL CDs of experiments in Engineering -

Mechanics.
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(MC302) MANUFACTURING PROCESSES

1. COURSE OBJECTIVES:

The students will be able to acquire knowledge of various manufacturing processes, tools, equipment’s and
Machines required for converting raw materials into finished product in the recommended manner. Knowledge
about various Manufacturingprocesses and allied areas will be of great use to the personnel involved in production.
This will provide the students an opportunity to skill themselves for the industrial scenario.

2. TEACHING AND EXAMINATION SCHEME

Semester 1
Course code & Periods/Week Total Examination Scheme
course title (in hours) Hours | Theory Marks | Practical Marks | Total
Marks
MC302 L T P H TH ™ TW PR/OR
Manufacturing
Processes 3 2 5 75 25 25 - 125
3.COURSE OUTCOMES:

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

MC302CO1: State basic manufacturing processes for manufacturing different components.

MC302CO2: Explain basic principles of various manufacturing processes and working of machine tools.

MC302CO3: Select the specific manufacturing process for getting the desired type of output.

MC302C0O4: Compare various manufacturing processes in producing jobs.

4. Mapping Course Outcomes with Program Qutcomes

PO 1 PO2 PO3 PO4 PO5 PO6 PO7 PSO1 | PSO2
COl1 2 1 1 1 1 1 1 1
CO2 2 2 1 1 1 1 1 1 1
CO3 3 3 2 3 3 3 2 2 2
CO4 3 3 2 3 3 2 2 2 2
Relationship:  Low-1 Medium-2  High-3
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5. DETAILED COURSE CONTENTS / MICRO-LESSON PLAN

M= Thr = Teaching hours
Marks

Unit

Thr

co

1. FOUNDRY

15

10

1.1 PATTERN MAKING

Introduction, Material used, types- Single piece, Multiple piece, Cope and drag pattern,
gated pattern, Patterns allowances, introduction to Cores.

1.2 MOULDS

Mould materials, Types of moulding sand, Moulding processes

1.3 MELTING PRACTICE

Construction and working of Cupola furnace & electrical furnace

1.4 CASTING

Casting principle and operation: Centrifugal, Pressure Die casting, Types of casting
defects and remedies.

co1

COo2

co3

cos

2. WELDING

15

10

2.1 Classification

2.2 MANUAL METAL ARC WELDING

working Principle and procedure, polarity, Equipment & electrodes used,

2.3 GAS WELDING

working Principle and procedure, Types of gas welding flames and their applications,
Equipment’s used

2.4 BRAZING AND SOLDERING

Introduction, Principles & Applications

2.5 WELDING DEFECTS

Different types of welding defect and remedies

co1

C0o2

co3

co4

3. METAL FORMING PROCESSES

10

3.1 Basic working principle of mechanical and hydraulic press

3.2 SHEET METAL WORKING

co1

C0o2
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Trimming, Punching, notching, blanking, embossing, stamping and deep drawing. co3
3.2 FORGING co4a
Open die & Close die forging
4. LATHE 15 | 10
4.1 Introduction, Description and functions of various parts of Centre lathe co1l
4.2 Specification of Centre Lathe, Parameters- Speed, feed, Depth of cut according to co2
materials.
4.3 Operations and tools- Turning, parting off, Knurling, facing, boring, threading, taper
turning.
5. DRILLING AND MILLING PROCESSES 20 |12
5.1 DRILLING
Introduction, Classification of drilling machines, Nomenclature of a drill, Basic parts
and their function- Sensitive, Radial drilling machine

co1
5.2 Types of drilling operations, Types of drill and reamers

CcOo2

co3
5.3 MILLING

co4a
Introduction, Classification of Milling machines, Basic parts and their function- Column
and knee type milling machine
5.4 Types of milling operations, Types of milling cutters

TOTAL | 75 48

6. COURSE DELIVERY:

The Course will be delivered through lectures, class room interactions, exercises and case studies.

7. SPECIFICATION TABLE FOR THEORY/ MACRO-LESSON PLAN

Unit Unit Number Marks
of

No lectures

1 Foundry 10 15

2 Welding 10 15
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3 Metal forming Processes 6 10
4 Lathe 10 15
5 Drilling and Milling Processes 12 20
Total 48 75
8. SPECIFICATION TABLE FOR TERM WORK &PRACTICALS.
No Practical Marks
Practical Title
1 To prepare a single piece pattern: One Job 2.5
2 To Prepare a mould cavity using split pattern: One Job 2.5
3 To prepare a welding job in flat and horizontal position by arc welding process 05
4 One turning job on lathe containing the operations like plain turning, step 7.5
turning, grooving, knurling
5 One job on milling and drilling operation 05
6 One job on sheet metal 2.5
Total | 25
9. LEARNING RESOURCES
Text Books
S. No. Author Title of Books Publishers
1 S.K Hajra Chaudhary & | Elements of workshop Technology — Media Promoters and
A. K. Hajra Chaudhary | Volume | &I Publishers limited
5 P.N Rao Manufacturing Technology (Foundry, Tata McGraw Hill
Forming & Welding) Publishers, New Delhi
3 0.P Khanna A Textbook of Production Technology | DhanpatRai
Publication, New Delhi
4 M. Adithan and A.B. Manufacturing Technology New Age International
Gupta (P) Ltd, New Delhi
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(ME301) MACHINE DRAWING
1. COURSE OBJECTIVES:

The students will be able to acquire knowledge to develop proficiency in reading and interpreting a wide variety of
production drawings. Also, to impart skills in visualizing component assemblies and freehand
sketching.studentswill able to use IS conventions on drawings; they should also be able to draw free hand
proportionate orthographic views of machine components & assembly and detailed drawings of machine
components.

2. TEACHING AND EXAMINATION SCHEME

Semester 1l
Course code & Periods/Week Total Examination Scheme
course title (in hours) Hours | Theory Marks | Practical Marks Total
Marks
ME301 L T P H TH ™ TW PR/OR
Machine Drawing 02 - 04 06 75 25 50 - 150
3. COURSE OUTCOMES:

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

ME301CO1: Define conventional representations, elements of production drawings, machine parts, pipe joints
& weld joints.

ME301CO2: Demonstrate the skill of free hand sketching of machine components, assembly & detailed drawing
of machine parts, piping & welding drawings.

ME301CO3: Interpret assembly and detailed drawings of machine components, piping & welding drawings.

ME301CO4: Develop the assembly and detailed drawings.

4. Mapping Course Outcomes with Program Outcomes

PO 1 PO 2 PO 3 PO 4 PO S5 PO 6 PO 7 PSO1 PSO2
Cco1 2 1 1 1 2 2 2 1
COo2 2 2 2 1 1 1 2 2 1
Co3 3 3 3 1 2 2 2 2 2
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co4 3 3 3 2 2 3 3 3 2
Relationship : Low-1 Medium-2  High-3
5. DETAILED COURSE CONTENTS / MICRO-LESSON PLAN
Marks Thr = Teaching hours CO = Course Objectives
Unit M | Thr co
1. Conventional Representations 09 |03
1.1 Conventional representation of different materials
1.2 Long and short break representation of pipes and shafts. co1
1.3 Conventional representation for ball bearings, roller bearings, springs, screws,
spoked wheels, studs, nuts and bolts.
1.4 Representation of different types of sections.
2. Free Hand Sketches 09 |04
2.1 Hexagonal headed bolt, washer and nut (Assembled & individual), Sunk key, Feather
key, Woodruff key, Gib and cotter joint.
co1l
2.2 Muff Coupling, Flexible coupling, V-belt pulley and Flat belt pulley with arms. o2
2.3 Pipe Joints
Socket joint, socket and spigot joint, union joint and expansion joint
3. Assembly and Detailed Drawings 30 |11
3.1 Assembly drawings co1
Knuckle joint, Protected type flange coupling, Foot step bearing, non-return Valve. CcOo2
3.2 Detailed Drawings co3
Socket and spigot joint, Universal coupling, Plummer block, simple eccentric. co4
4. Pipe Fittings, welds and Welded Joints 18 | 08
4.1 Different types of pipe fittings
Coupling, cap, Tee, elbows, cross, lateral, reducer, valves, union, plug. Single line and
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double line Representation of the pipe fittings.

4.2 Different types of welded Joints

Lap joint, butt joint, Tee joint, corner joint, fillet weld. co1
4.3 Representation of weld details on drawing co2
Conventional/Sectional representation of fillet, butt, single and double U, V, J and Bevel co3

weld, seam weld, spot weld. Chipping, grinding finish & machining finish & contour.

Representation ofweld on arrow side, site weld, weld all round, on other side,
intermittent weld, weld length, weld size, concave & convex finish, flush finish.

5. Elements of production Drawing 09 | 06

5.1 Introduction to ISO system of tolerancing

Elements of interchangeable system, hole and shaft-based system, limits, fits and

allowances. Selection of Fit.
co1

5.2 Geometrical Tolerances
co3

Types, terminology, representation of geometrical tolerances on drawings.

5.3 Dimensional Tolerances

Terminology, selection of dimensional tolerances, representation of dimensional
tolerances on drawings.

5.4 Surface Roughness

Terminology, representation of surface roughness on drawings.

Total | 75 32

6. COURSE DELIVERY:
The Course will be delivered through lectures, class room interactions, exercises and case studies

7. SPECIFICATION TABLE FOR THEORY/ MACRO-LESSON PLAN

Unit Unit Number Marks
of

No lectures

1 Conventional Representations 03 09

2 Free Hand Sketches 04 09

3 Assembly and Detailed Drawings 11 30

.|
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4 Pipe Fittings, welds and Welded Joints 08 18
5 Elements of production Drawing 06 09
Total 32 75
8. SPECIFICATION TABLE FOR TERM WORK &PRACTICALS.
No Practical Marks
1. Fair sheet on conventional representation & freehand sketches 08
2. Fair sheet on assembly drawing of machine Component 12
3. Fair sheet on detail drawings of machine Component 12
4, Fair sheet on piping & welded joints. 08
5. Fair sheet on production drawing. 10
Total | 50
9. LEARNING RESOURCES
Reference Books for further study
S. No. Author Title of Books Publishers
1 N.D. Bhatt. Machine Drawing Charotkar publishing
&V.M.Panchal house
2 R.V.Mali& B.S. Mechanical Engineering Drawing Vrinda Publication
Chaudhari
3 P.S Gill A Text book of Machine Drawing S.K. Kataria& Sons
4 N.Sidheswar,P.Kannaiah, | Machine Drawing Tata McGraw Hill
VVS Sastry
5 R. K. Dhawan Machine Drawing S. Chand
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1. COURSE OBJECTIVES:

Mechanical engineering diploma holders have to work with various power producing, power absorbing and heat
transfer devices. In order to understand the principles, construction & working of these devices, it is essential to
understand the concept of energy, work, heat & conversion between them. Thermal engineering includes the study
of various sources of energy, basic laws & concept of thermodynamics, gas laws, properties of steam & generation.
Heat transfer forms the basis for different power engineering application. Boilers find application in different
process industries. Steam turbines andCondensers are the major component of any steam power plant. Mechanical

(MC 303) THERMAL ENGINEERING

engineer will able to understand working and application of these devices.

2. TEACHING AND EXAMINATION SCHEME

Semester ]
Course code & Periods/Week Total Examination Scheme
course title (in hours) Hours | Theory Marks | Practical Marks | Total
Marks
THERMAL L T P H TH ™ TW PR/OR
ENGINEERING
03 01 01 05 75 25 25 -
3. COURSE OUTCOMES:

On successful completion of the course, the student will be able to:
MC303CO1: Define the various thermodynamic processes and gas laws.

MC303CO2: Explain the construction and working of various thermodynamic equipments.

MC303CO3: Solve various problems on laws of thermodynamics, gas laws,properties of steam and heat transfer.

MC303CO4: Compare the various types of thermodynamic equipments.

4. Mapping Course Outcomes with Program Outcomes

PO 1 PO 2 PO 3 PO 4 PO 5 PO 6 PO 7 PSO1 PSO2
co1 3 1 1 2 2 1
CO2 3 3 1 2 1 2 2 1
COo3 3 2 2 2 1 3 3 2
Cco4 3 3 1 1 1 1 2 1
Relationship Low-1 Medium-2  High-3
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5. DETAILED COURSE CONTENTS / MICRO-LESSON PLAN

M= Thr = Teaching hours
Marks
Unit M Thr co
1 BASICS OF THERMODYNAMICS (No Numericals) 06 |04
1.1 Types of systems, Properties of systems, Extensive and intensive properties and
their units
1.2 Work and Energy—Thermodynamic definition of work, heat, difference between
and work, definition of potential energy, kinetic energy and internal energy. co1
1.3 Concept of enthalpy and entropy.
2. LAWS OF THERMODYNAMICS 12 |07
2.1 Laws of Thermodynamics—Zeroth’s law, First law of Thermodynamics, Principle of
conservation of energy, irreversibility.
co1
2.2 Second Law of Thermodynamics, Kelvin Plank and Clausius statements,
Applications to heat engines, refrigerator and heat pumps co3
(simplenumericals).
3 IDEAL GAS 15 |10
3.1 Concept of ideal gas, Charles Law, Boyle’s Law, Gay-Lussac’s Law, Avogadro’s Law,
Equation of state for a perfect gas
3.2 Characteristic gas equation (no derivation), Universal Gas constant (Simple
Numericals). co1
. - . . . co3
3.3 Ideal Gas Processes- Isobaric, Isochoric, Isothermal, Adiabatic and Polytropic
processes with representation on P-V AND T-S diagram
(simplenumericals).
4. STEAM AND STEAM BOILERS 24 | 15
4.1 Enthalpy and Entropy of water and steam, Generation of steam at constant
pressure with representation on various charts such as T-H, T-S and H-S.
4.2 Properties of steam, quality of steam and use of steam tables.
(Simple Numericals)
4.3 Types of steam calorimeter — Barrel, Separating and Throttling co1

(No Numericals).
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4.4 Steam Boilers- Classification of Boilers CO2
4.5 Principle and Working of Packaged Type Fire Tube Boiler Cco3
4.6 Principle and working of Babcock and Wilcox, Lamont and Benson Boiler coa

4.7 Boiler mountings- construction and working of Water level indicator, Pressure
gauge, Feed check valve, Spring loaded safety valve (Ramsbottom valve), blow-off
cock and fusible plug.

4.8. Boiler accessories- construction and working of Economiser, Air preheater and
Superheater.

5. HEAT TRANSFER 18 | 12

5.1 Modes- Conduction, Convection and Radiation

5.2 Fourier’s law of heat conduction-Equation and terminologies.

5.3 Heat transfer by conduction through a single slab (Simple Numericals)

5.4 Heat Exchangers- Construction and working of Direct contact type, Indirect co1
contact type, Parallel flow, Counter flow and Cross flow. o2
5.5 Condensers: Classification of condenser

co3
5.6 Surface Condenser-Construction and working of coa

1.) Shell and tube type - Down flow

2) Evaporative condenser

5.7 Cooling Towers: Types, Construction and working of Natural draught, and Forced
draught

Total 75 | 48

6. COURSE DELIVERY:

The Course will be delivered through lectures, class room interactions, exercises and case studies.
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7. SPECIFICATION TABLE FOR THEORY/ MACRO-LESSON PLAN

Unit Unit Number Marks
of

No lectures

1 Basics of Thermodynamics 04 06

2 Laws of Thermodynamics 07 12

3 Ideal Gas 10 15

4 Steam and Steam Boilers 15 24

5 Heat Transfer 12 18
Total 48 75

8. SPECIFICATION TABLE FOR TERM WORK &PRACTICALS.

No Practical Marks

1. Demonstration of Babcock and Wilcox boiler model 5

2. Study of Package boiler (Field visit/Video presentation) 5

3. Study of Shell & Tube Heat Exchanger 5

4, Demonstration of a cooling tower (Field visit/Video presentation) 5

5. Study of surface condensers (Field visit/Video presentation) 5
Total | 25
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9. LEARNING RESOURCES
9.1Text Books
S. Author Title of Books Publishers
No.
1 Patel Elements of Heat Engines- Acharya Publications
&Karamchandani
VOL 1 &2
2 R S. khurmi A text book of Thermal Engg S. chand
3 Pandya & Shah Heat Engines Vol 1 Charotar publishing house Pvt Ltd
4 R K Rajput Thermal Engg Laxmi publications (pvt) Itd
5 P L Ballaney Thermal Engg Khanna Publishers.

9.2Reference Books for further study

S. No. Author Title of Books Publishers

1 P K Nag A text book of Engg Thermodynamics McGraw Hill

2 R K Rajput A text book of Engg Thermodynamics LaxmiPublications(pvt.)
Ltd
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(AU301) GARAGE EQUIPMENT

1. COURSE OBJECTIVES:

The students will able to familiarise with the various kinds of tools and equipment required in an auto repair shop.
They will understand the functions and working principle of various tools and equipment. It will help them to
develop the ability to choose the right tools and equipments in a garage and use it efficiently.

2. TEACHING AND EXAMINATION SCHEME

Semester 1l
Course code & Periods/Week Total Examination Scheme
course title (in hours) Hours | Theory Marks | Practical Marks Total
Marks
AU301 L T P H TH ™ T™W PR/OR
GARAGE 3 - 2 5 75 25 25 - 125
EQUIPMENT
3.COURSE OUTCOMES:
On successful completion of the course, the student will be able to:
AU301COLl. Describe the features and uses of various tools and equipments used in a garage.
AU301CO2. Explain the construction and working of various types of tools and equipment.
AU301CO 3. Select appropriate tool and/or process for the task associated with the repair
of the vehicle.
AU301COA4. Propose the safety norms/procedures to be followed while using various
Garage Equipments.
4. Mapping Course Outcomes with Program Outcomes
PO 1 PO 2 PO 3 PO 4 PO 5 PO 6 PO 7 PSO1 PSO2
co1 2 1 1 2 1 1 2 2 2
COo2 2 2 1 2 1 1 2 2 2
COo3 1 2 2 3 2 2 3 2 2
CO4 1 2 2 2 3 2 2 2 2

Relationship : Low-1 Medium-2 High-3
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M = Marks Thr = Teaching hours CO = Course Objectives

Unit M | Thr co
1 HAND TOOLS & BODY SHOP EQUIPMENTS 18 | 10

1.1 Spanners co1l
1.2 Pliers co2
1.3 Creaper co3
1.4 Scrapers Cco4

1.5 Screw Drivers

1.6 Taps

1.7 Files

1.8 Dies

1.9 Punches

1.10 Reamers

1.11 Snips

1.12 Allen Keys

1.13 Torque Wrench

1.14 Hammers

1.15 Vices

1.16 Nut Splitter

1.17 Circlip Plier

1.18 Stud Remover

1.19 Mig Welder

1.20 Dent Master

1.21 Crash Repair System

1.22 Body Alignment Jack
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1.23 Plasma Cutter

1.24 Robotic Spot Welder

2 SPECIAL TOOLS

15

10

2.1 Battery Testing Equipment

2.2 Grease Guns

2.3 Mechanical And Hydraulic Jacks

2.4 Trolley Jack

2.5 Pulley Block

2.6Screw Extractor

2.7Piston Ring Expander

2.8Valve Spring Compressor

2.9Vehicle Props

2.10Arbor Press

2.11Tube Repair Kit

2.12Spark Plug Tester

2.13 Spark Plug Cleaner

co1

co2

co3

Cco4

3 INSPECTION TOOLS

15

10

3.1 Combination Set

3.2VernierCalipers

3.3 Pitch Gauges

3.4Cylinder Dial Gauge

3.5Dial Gauges

3.6 Feeler Gauges

3.7 Outside Micrometer

3.8 Wire Micrometer

co1

C0o2

co3

Cco4
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3.9 Inside Micrometer

3.10 Depth Gauge Micrometer

3.11 Bevel Protractor

3.12 Surface Plate

3.13 V-Block

3.14 Height Gauge

3.15 Vernier Depth Gauge

3.16 Trammels

3.17 Callipers

4 RECONDITIONING, SERVICING AND LIFTING EQUIPMENT 18 10

4.1 Specifications And Use Of Air Compressor, Oil Pump Blowers co1
4.2 Car Washers-Water And Steam COo2
4.3 Brake Drum Turning Lathe co3
4.4 Cylinder Honing Machine Co4

4.5 Cylinder Boring Machine

4.6 Cylinder Head Refacing Machine

4.7 Valve Lapping

4.8 Crankshaft And Cam Shaft Grinding Machine

4.9 Valve Refacing Machine

4.10 Flexible Shaft Grinder

4.11 Sanders

4.12 Polishers

4.13 Engine Stands

4.14 Tyre Changer

4.15 Battery Charger

4.16 Spray Painting Equipment

|
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4.17 Two&four Post Hydraulic Lifts

4.18 Engine Lifting Tool

4.19 Transmission Holding Tool

5 INSPECTION AND TESTING EQUIPMENT 09 |08

5.1 Method Of Testing And Use Of Compression Gauge, Vacuum Gauge co1
5.2 Bearing Noise Tester COo2
5.3 Tyre Pressure Gauge co3
5.4 Bosch Smoke Meter co4a

5.5 Hartridge Smoke Meter

Total | 75 | 48

6. COURSE DELIVERY:
The Course will be delivered through lectures and class room interactions.

7. SPECIFICATION TABLE FOR THEORY/ MACRO-LESSON PLAN

Unit Unit Number Marks
of

No lectures

1 Hand tools 10 18

2 Special tools 10 15

3 Inspection tools 10 15

4 Reconditioning and servicing equipment 10 18

5 Inspection and testing equipment 08 09
Total 48 75
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8. SPECIFICATION TABLE FOR TERM WORK & PRACTICALS HOURS

No Practical Marks
1. DemonstrationanduseofTorquewrench.
2. DemonstrationanduseofOutsidemicrometer.
3. Demonstrationanduseoflnsidemicrometer.
4, DemonstrationanduseofTrammel.
5. DemonstrationanduseofHydrometer.
6. DemonstrationanduseofCombinationset.
7. DemonstrationanduseofSparkplugTester.
8. DemonstrationanduseofFlywheelpuller.
9. DemonstrationofCylinderhoningmachine.
10. DemonstrationofCylinderboringmachine.
11. DemonstrationofCylinderheadrefacingmachine.
12. DemonstrationofCrankshaftandcamshaftgrindingmachine.
13. DemonstrationofValverefacingmachine.
Total | 25
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9. LEARNING RESOURCES
Text Books
S. No. Author Title of Books Publishers
1 JamesD.Halderman AutomotiveEngines, Theory&Servicing | Dorling Kindersley
(India) Pvt. Ltd.
2 Venk&Spicer AutomotiveMaintenance&Trouble American Technical
Shooting Society
3 Don Knowles AutomotiveEngineering,Suspension Delmar, Cengage
&SteeringSystems,ShopManual Learning
4 Crouse&Anglin AutomotiveMechanics McGraw-Hill
Companies
5 JackErjavec AutomotiveEngineering Cengage Learning
Transmission&Transaxle
6 ShekharR.Narvekar Garage equipment & Vehicle Testing
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(MC 304) COMPUTER AIDED DRAFTING
1.COURSE OBJECTIVES:

The students will be able to acquire knowledge of CAD software for preparing 2D and 3D drawings. The market
driven economy demands frequent changes in product design to suit the customer needs and the introduction of
drafting and designing softwares in manufacturing has made the task of incorporating frequent changes as per
requirement easier. This course will make the student capable of creating, editing and plotting quality CAD
drawings using CAD software.

2. TEACHING AND EXAMINATION SCHEME

Semester 1}
Course code & Periods/Week Total Examination Scheme
course title (in hours) Hours | Theory Marks | Practical Marks | Total
Marks
COMPUTER L T P H TH ™ TW PR/OR
AIDED - - 4 4 - - 50 50 100
DRAFTING
3.COURSE OUTCOMES:

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

MC304CO1: Identify the various Toolbars and commands required for making 2D & 3D drawing.
MC304CO2: Interpret the use of Toolbars & commands in making 2D & 3D drawing.
MC304CO3: Select the correct toolbars & commands in making 2D & 3D Drawings.

MC304CO4: Develop 2D & 3D drawing in CAD environment.

4. Mapping Course Outcomes with Program Qutcomes

Relationship  : Low-1 Medium-2  High-3
PO 1 PO 2 PO 3 PO 4 PO S5 PO 6 PO 7 PSO1 PSO2
Cco1 2 - 1 1 1 2
COo2 2 1 1 1 1 2 1
COo3 2 2 2 1 1 2 1
Co4 2 2 3 2 2 2 3 2 2
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5. DETAILED COURSE CONTENTS FOR TERM WORK & PRACTICALS

Marks Phr = Practical hours
Unit M Phr co
1 Introduction and CAD Preliminaries. - 2

1.1 Computer aided drafting concept.

1.2 Hardware and various CAD software available

1.3 Components of a CAD software such as various toolbars in respective software’s

1.4 File features Management: (like New file, Saving the file, Opening, Import and co1l

Export of file) co2

1.5 Setting up the CAD environment

2 Drawing, Editing, Modifying and organizing 2D drawing: - 28

2.1 Drawing basic geometric elements

2.2 All View Commands: (like Zoom all, Zoom Previous, Zoom Extents, zoom window,

zoom real time, Zoom Dynamic, Zoom Pan) co1
2.3 All Modify commands / Transformation commands: such as Mirror, Array, Move,
CcOo2
Scale, Trim, chamfer, fillet.
2.4 Concepts of layers and blocks. o3
co4
3 Dimensioning and Tolerancing - 12
3.1 Dimensioning: Types of dimensioning, Linear, Horizontal, Vertical, Aligned,
rotated, Baseline, continuous, diameter, radius, angular dimension, Leader.
3.2 Dimension scale variable, adding geometric tolerances
co1
3.3 Editing dimensions
CcOo2
3.4 Text styles: selecting font, size, arrows, alignment,line text, Multiline text. o3
coa

4 Solid Modelling - 16
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4.1 3D features such as understanding co-ordinate system, Viewing in 3D

4.2 Concept of solid modelling

4.3 Creating predefined solid primitives such as box, cone, cylinder, sphere, torus, Cco1
wedge. co2
4.4 Creating an extruded solid, creating a revolved solid.

co3
4.5 Creating composite solids

co4
4.6 Rendering
5 Model space, Paper space, viewports, layouts & Printing/Plotting - 6
5.1 Concept of model space and paper space
5.2 Creating viewports in model space and creating floating viewport in paper space. co1
5.3 Shifting from model space to paper space and vice versa. Cco2
5.4 Selecting various plotting parameters such as paper size, paper
units, drawing orientation, plot scale, plot offset, plot area, print
preview.

Total | 50 64
6. COURSE DELIVERY:

The Course will be delivered through lectures, class room interactions, exercises and case studies.

7. SPECIFICATION TABLE FOR TERM WORK &PRACTICALS.

No Practical Marks

1. Drafting of common template for all the following assignments with Institute 03
logo and standard title block.

2. At least Five problems on different geometrical shapes using basic commands. 05

3. At least Three problems with transformation features. 07

4, Two problems on orthographic views for various Engineering drawing objects 10
covering dimensioning, text.

5. Create at least two solid models, which cover all the features available in solid 15
modelling.

6. Drafting project: 10

a) Civil Engg. & Architectural Engineering: Plan, elevation and
section of a single-story residential building.
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b) Electrical & Electronics and Allied Engg.Branches: Electrical layout
of components like bulbs, fan, A.C., T.V. point, telephone point,
etc. for a single-story house.

¢) Mechanical and Allied Engg. Branches: Industrial components
such as machines, automobiles, jigs and fixtures with
dimensioning, tolerancing, text, title block, Assembly etc.

d) Shipbuilding Engg. Body plan of a ship.

e) F.T.E.E.: Front View and Bottom View of a Simple truss like Saw
Tooth truss, King-Post truss, Snow Tooth truss. (Any one of the

three)
Total | 50
8. LEARNING RESOURCES
8.1Text Books
S. No. | Author Title of Books Publishers
1 P. Nageshwar AutoCAD for Engineering drawing made easy — | Tata McGraw Hill.
Rao P. Nageshwar Rao- Tata McGraw Hill.
2 SagarLinkan AutoCAD 2018 training Guide BPB Publications
3
4 Sham Tickoo PRO/ Engineer PTC creo parametric 3.0 Dreamtech Press
(2015)
5 Sham Tickoo Solid Works 2018 BPB Publication
6 Nader G. CATIA V5 Tutorials SDC Publications
Zamani.

e ——————
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8.2 Reference Books for further study

S. No. Author Title of Books Publishers

1 Sham Tickoo Pro/ENGINEER Wildfire 5.0 for Designers CADCIM Technologies

2 Sham Tickoo AutoCAD 2019: A problem Solving Approach BPB Publication

3 George Omura | Mastering AutoCAD BPB Publication

4 Sham Tickoo CATIA V5-6R2017 for Designers 15th Revised BPB Publication
Edition
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