3.1
MATERIAL SCIENCI

RATIONALE [

Lot of development hag taken place
developed and it has become possibl
requirements. Diploma holders in this
for various applications, For this pu
structure, properties, usage and testj

- the field of materals, New materials are being
¢ 1o change (he properties of materials to suit the
course are required to make use of different materials
rpose, it is necessary 1o teach them basics of metal
ng of various ferrous and non-ferrous materials and

q 1 K2y 4
ativus ucat realiment procegee . . .
Vi - < processes. This subject aims at developing knowledge ahont the
characteristics, testing and usage of

. o various types of materials used in Mechanical
Fngineering industry.

T i" / 1 3 . N
NOTLE: Weightage of each topic tor external examination is given in brackers

DETAILED CONTENTS
L General (10%)

1.1 Introduction to engineering materials
1.2 Classification of materials

1.3 Thermal, Chemical, electrical, mechanical properties of various materials.
I.4  Selection criteria for use in industry

2. Structure of Metals and their Deformation (15%)
2.1 Metal Structure — Relation of metal structure to its properties

2.2 Arrangement of atoms in metals (Basic idea)

23 Crystalline structure of metals

2.4 Crystal Imperfections

2.5 Deformation of metal

2.6 Impact of cold and hot working on metal structure
2.7 Corrosion, its cause and prevention

Ferrous Materials (20%)

3.1 Classification of iron and steel
32 Sources of iron ore and its availability
3.3 Manufacture of pig iron, wrought iron, Cast iron and steel (Flow Diagrams

only)
3.4  Types of Cast Iron: White, malleable, grey, mottled, modular and alloy and

their usage
3.5  Concept of Powder Metallurgy.
3.6 Steels and alloy steel
i) Classification of steels
i)

electric arc.

Different manufacturing methods of steel — open hearth, Bessemer,



.m) Availability, Properties and usage of steels

iv) Specification ag per BIS and equivalent standards.

V) Effect of various alloying element like Cr. Ni, Co, V, W, Mo, Si, Mn,
S on mechanical properties of stee].

V) Use of alloy steels (high speed steel. stainless steel, spring steel, silicon
steel)
g Non Ferrous Materials (15%)
4.1 Important ores anqg Properties of Aluminium, Copper, Zinc, Tin, Lead

4.2 Properties and uges of Al alloys, Copper alloys, Bearing metals, solders

,5 KEngmeering Plastics and Fibers (10%)
5.1 Important sources of plastics
5.2 Classification — thermo and thermo set plastic.
5.3 Various Trade names of engineering plastics
5.4 Plastic Coating
5.5 Fibers and their classification: Inorganic and Organic Fibers
5.6 Usage of fibers

6. Insulating Materials (10%)
6.1 Various heat insulating material and their usage like asbestos, glass wool,

thermocole, cork, puf, china clay.

6.2 Various electrical insulating material and their use like China clay, leather,
bakelite, Ebonite, glass wool, rubber, felt

6.3 Ceramics-Classification, properties, applications

(5%)

7. Testing of Metals and Alloys
gnetic, band microstructure,

Identification test: appearance, sound, spark, weight, ma
filing.

8. Fundamentals of Heat Treatment (15%)

8.1 Purpose of heat treatment

82 Theory of solid solution

83 Iron-Carbon Diagram

84 TTT Curve in steels and its importance

8.5 Basic idea about martensitic transformation

8.6 Various heat treatment processes-hardening,  tempering, annealing,

normalizing, case hardening (elementary idea)

8.7 Types of heat treatment furnaces
8.8 Concepts of Vacuum Heat Treatment

CTICAL (MATERIAL SCIENCE)

|
IST OF PRA
Classification of about 25 specimens of materials/parts into

1) Metals and non metals
) Metals and alloys
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i)  Perrous and non ferrous metals
V) Ferrous and non ferrous alloys
r, brass, aluminium, cast iron. 1185

a set of specimen of metals and alloys (coppe
gsed by them

2. Given
al); identi indi
) identify and indicate the various propertics posse

Gun met
Study of heat treatment furnace
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1)
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5| To prepare specimens of following materi
| the microstructure of the specimens of following materials.
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i) Malleable Cl

V) Low carbon steel
High carbon steel
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THERMAL ENGINEERING-I

RATIONALE

a d'1p10ma holder in mechanical engineering is supposed to maintain steam generators,

tu}'blnes a“‘? other power plant equipment. In addition he is required to maintain various types

of automobiles. Therefore, it is essential to teach him concepts, principles and applications of
~basic thermodynamics. steam generatore steam turhine and ’other power plant eguipiient.
“non-conventional energy sources and about IC engines. Hence this surl;ject.

;1NOTE: - Weightage of each topic for external examination is given in the brackets
* DETAILED CONTENTS
P, Basic Concepts and Gas laws (10%)
1) Gas laws : Boyle’s Law, Charle’s Law
i) Characteristics equation, Gas constant, Universal Gas constant.

111) Thermodynamics, system (open and closed), surroundings, property, process.
cycle quasi-static process. Heat, specific heat, thermodynamic concept of
work.

1v) Constant Volume, constant pressure [sothermal, adiabatic and polytropic
processes, Throttling and free Expansion, work done under these processes.

2. Laws of Thermodynamics (15%)
1) Explanation of the Zeroth law of Thermodynamics
i | i) First law of thermodynamics for a closed system undergoing a cycle; for a
process.
1 iii)  Concept of Internal energy. — Poud .7/_“ nliem .
] 1v) First Law of Thermodynamics for an open system - steady flow energy
equation.
V) Clausius and Kelvin Planck statements of second law of thermodynamics.
vi)  Concept of Entropy.
3. Formation of Steam and its Properties 20%)
1) Steam formation at constant pressure
1) Wet steam, dry steam and saturated steam.

iii)  Dryness fraction

1v) Sensible heat, latent heat, total heat, internal energy, specific volume.
V) Expansion of vapors according to various thermodynamic processes.
vi)  Use of steam table

vii)  Entropy of water, wet, dry and superheated steam

viii)  Use of temperature Entropy charts.
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Steam Generator

(15%)

0 Uses of steam

3 Classification of boilers

i) gomparlson of fire tube and water tube boilers

iv) onstructional featur i

s : ures of Lancashire, Cochran, Babeock and Wilcox boilers.

V) Boiler mountings

vi) Boiler accessories — economizer super heater

vil)  Introduction to fuel for boilers |

i) Perf ler i

viii) ormance of boilers - equivalent evaporation, Boiler efficiency.

Steam Prime Movers (10%)

' 0

i) ganklne cycle, modified Rankine cycle, efficiency Rankine cycle. HGICHCOS
diagram. Effect of pressure and temperature on Rankine cycle, Reheat cycle,
Regenerative cycle.

i) Flow through nozzles, calculation of exit velocities and conditions for
maximum discharge. |

iii)  Principles, construction and working of Impulse and Reaction Turbines

Steam Condensers

Pressure and velocity compounding its advantages and disadvantages.
Bleeding of steam and its effect on steam turbine efficiency, limits on number
of bleeding (No numerical)

(10%)

Function, working principle, classification and description of surface

i)

condensers.
i1) Cooling Towers and cooling ponds.
111) Sources of air in condensers.
1v) Simple calculations for cooling water in condensers.
Steam Power Plant (5 %)
General description with a layout diagram showing details of all units.

(15%)

Heat Transfer

1)

if)

if)

Thermal conduction, basic equation, conduction through a thick plain wall,
composite wall and pipe logging.

Thermal convention, natural and forced convection, basic equation.

Thermal radiation, reflection absorption, and transmission. Concept of black,

white and opaque bodies, Stefan Boltzman's Law (simple problems on Heat

Transfer)

LIST OF PRACTICALS (THERMAL ENGINEERING-I)

Ay

RS TR O

Study of pressure ga
Study of stop valve, d

uge and water level indicator on a boiler.
ead weight safety valve and fusible plug.

Qmdu nf tan lever and spring loaded safety valve, high steam and low water alarm




Study of blow off cock, feed check valve and feed  water pump.
gtudy of Lancashire Boiler.

Study of Cochran Boiler

gtudy of Babcock and Wilcox Boiler

study of super heating and throttling calorimeter.

i) Study of economizer and super heater

ii) Study of impulse and reaction turbines through models.
i) Visit to a thermal power plant

An expert may be invited from the industry to deliver the lecture

An industrial visit may be planned to explain and show




BASICS OF ELF
3. “ ELECTRICAL AND ELECTRONICS ENGINEERING

I‘ ,l. l)
3 - 2

‘IR/\’]‘I(M
o

' The ol’_ik‘dive of this subject is to imp

‘ , art fundamental knowledge and skills regarding bam.C
Jlectrical and clectrf)rllcs engineering, which diploma holders will come across in_ their
: m-ot‘cssionnl life. This course will provide the students to understand the basic concepts and
i,,,im«iplcs of D.C. and A.C. fundamentals, electromagnetic induction, transformers, motors

Gerribution system, domestic installation. electrical safety etc The students will also Jearn
| |sic clectronics including diodes and transistors and lheir'applications.

‘\ NOTE: Weightage of each topic for external examination is given in the brackets
| DETAILED CONTENTS
| | Basic Quantities of Electricity (8%0)

Definition of voltage, current, power and energy with their units, name of instruments
used for measuring above quantities. Connection of the instruments in an electric circuil

> Application and Advantages of Electricity (5%)

Difference between AC and DC, various applications of electricity, advantages of
clectrical energy over other types of energy

5. Electromagnetic Induction (7%)
| Definition, construction & principle of working of Transformer. Production of e.m.{..
I idea of transformer and it’s numerical.

4. Various Types of Power Plants (10%)
Elementary block diagrams of thermal, hydro and nuclear power stations. Brief

explanation of the principle of power generation in above power stations

5. Elements of Transmission Line (10%)
Pictorial diagram of 3-phase transmission and distribution system showing transformers,
| supports, conductors, insulators and earth wire etc. Brief function of accessories of
' transmission lines
6. Distribution system (15%)
Distinction between high and low voltage distribution system, ldentification of 3-phase
“ w:e, neutral wires and earth wire on a voltage distribution system. Identification of
il \V o S S¢ ) st .
oltages between phases and between one phase and neutral. Distinction between 3-
Phase and 1-phase supply.
I 7

it + Supply from Poles to Distribution System

n.} | ~ . (100/0
Arrangement of supply system from pole to the distribution board. Function of ) )
line, energy meter, main switch, distribution board Ol service

L Aad e An1a DT



tuses and their classification, selection and appli

Domestic Installation
(15%)

I-phase power circuit, sub-circuits.
Installation [dentific

Distinction between light ang f

P e g . an circuite .
\arious aucessones and parts of ITCuits and

safety measures on e ation of wiring systems. Common

arthing,
Flectric Motor

- e . . n/)
Definttion and varioys . (6%
S a o -

tions of single phase and 3-phase motors. Connection and

star-Delta starter. Conversion of HP units watts and KW.

applic
starting ot 3-phase motors by

. Electrical Safety

llectrical shock and - (7%)
precautions against shock. treatment of electric chack . concept of

{ : o o cation, concept of earthing and various
types of earthing, applications of MCBs and ELCBs | |

. Basic Electronics '

(7%)
_ P and N type; diodes, zener diodes and their applications,
transllstOf — PNP and NPN, symbols, identification of terminals of transistor, current
flowing in a transistor, its characteristics and uses. Characteristics and applications of a
Thyristor.. Basic idea of MOSFET & IGET. Concept of PLC & Sensors.

Basic 1dea of semiconductors —

LIST OF PRACTICALS:-
1. Study of shock treatment & its precautions.
2. Use of Meg_ger N -
3. Charging of Battery
4. Transformer-to measure input and output voltage and currents of a loaded transformer
5. Trouble shooting in domestic wiring system . '
6. Connection of a one-phase induction motor to supply and reversing of its direction of
rotation -
7. Connection of and reading of an electric energy meter
8. Study of a distribution Board for domestic installation
9. Draw V-I characteristics of P-N junction diode
10.  Draw input and output characters of a transistor

"Draw reverse break down characteristics of a zener diode




34 )
MANUFACTURING TECHNOLOGY-!

| RATIONALE

Miploma holders are res Shle for « . 3 -
. Diplot ' ) responsible for supervising production processes (0 achieve production
= tareets and for opt ilizati :

! targets aic ptimal utilization of resources. For this purpose, knowledge about various

|

~ manufacturing  pro is requi _ .
- manufac g processes 1s required to be imparted. Hence the subject of workshop

technology.

DETAILED CONTENTS

1.1 Cutting Tools - Various types of single point cutting tools and their uses,

l
! 1. Cutting Tools and Cutting Materials (10%)
‘ Heat

Single point cutting tool geometry, tool signature and its effect,
produced during cutting and its effect, Cutting speed, feed and depth of cut
and their effect

1.2 Cutting Tool Materials - Properties of cutting tool material,
various cutting tool materials viz. High-speed steel, tungsten carbide, cobalt
steel cemented carbides, stellite, ceramics and diamond.

2. Lathe

2.1  Working principle of turning

2.2 Function-ef various parts and accessories.of a lathe

23 Classification and specification of various types of lathe

24  Work holding devices
25 Lathe tools and operations :- Plain and step turning, facing, parting off,
threading and

Study of

(20%)

taper turning, eccentric turning, drilling, reaming, boring,
knurling, form turning, spinning.'
2.6 Cutting parémeters — Speed, feed and
for various operations, machining time.
27  Speed ratio, preferred numbers of speed selection.

depth of cut for various materials and

2.8 Introduction to capstan and turret lathe

3. Welding

3.1  Welding Process
Principle of welding, Classification of welding processes, Advantages and

ding, Industrial applications of welding, Welding positions

(20%)

limitations of wel
and techniques, symbols.

32  Gas Welding
Principle of operation, Types of gas welding flames and their applications,

Gas welding equipment - Gas welding torch, Oxy acetylene cutting torch
Blow pipe, Pressure regulators, Filler rods and fluxes

33 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 y

)

nin.



34 Other Weld;,

g Processes

elding, :
s Introdye . . .
Modery Welding Methods ;1([): 10 spot, seam and projection welding
- TIG,

robotig Welding MIG, ultrasonic welding, laser welding,

| 35 Welding Defects

Of Welding defons » Methods of controlling welding defects, inspection
Pattern Making

Types of pattern, py
Introduction to

(10%)
ttern allowances, Pattern codes as per B.I.S.,
core materials, Core making procedure, Core

ttern materig) Pa
' cores, ¢or,
Prints, positioning of core
Moulding anqg Castir'lg'A (25%)
5.1 Moulding Sand °

€ boxes ang
S

types of moulding sand.
52 Mould Making

Types of moulds, molding

5.3 Casting Processes

Charging a furnace, melting and pouring both ferrous and non ferrous metals,
cleaning of castings, Principle, working and applications of Die casting,
investment Casting

54 Gating and Risering System
Elements of gating system, Pouring basin, sprue, runner, gates, Types of
risers, location of risers, Directional solidification

5.5 Melting Furnaces |
Construction and working of Pit furnace, Cupola furnace, Crucible furnace -
tilting type, Electric furnace

5.6 Casting Defects
Different types of casting defects, Testing of defects through magnetic particle
inspection. o

Metal Forming Processes (15%)

6.1 Press Working - Types of presses, type of dies, selection of press die, die
material. Press Operations-Shearing, piercing; trimming, punching, notching,
shaving, gearing, embossing, stamping | |

6.2 Forging - Open die forging,' closed die forging, P‘resslforgmg, upset forging,
swaging, up setters, roll forging, Co‘ld and hot forgnng .

6.3 Rolling - Elementary theory ofrollmg, Types.of rolling miljs, Thread rolling,
roll passes, Rolling defects and remedm?

64  Extrusion and Drawing - Type of extrusion- Hot and Cold, Dir.

. : €Ct and indirect.
Pipe drawing, tube drawing, wire drawing
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.5 MACHINE DRAWING-I

RATIONALE

l,)iplofnavh_olflcrs In mechanical engineering are required to read and interpret drawing and
(herefore, 1t 1s essential that they have skills of preparing drawing and sketches of various
components, tools, jigs and fixtures. For this purpose, knowledge and skills for preparing
drawings of couplings, bearings, bracket, pulleys, pipe joint, and lathe parts, boiler parts and

1¢ Fneine parts and jigs and fixtures are required to be imparted for enabling them to work

1 the field of mechanical engineering — be it manufacturing, testing of other function arcas.

This subject aims at development of drawing competencies in the students. While preparing

drawings. stress should be laid on layout, cleanliness, conceptualization, dimensions and
specifications.

DETAILED CONTENTS

1 Lecture on Limits, Fits, Tolerances and surface finish (15%)

2. Lecture on Bushed Bearings. .
Sheet # 1, 2 & 3 Simple Bush bearing, Ball Bearing, Plummer Block, Foot Step
Bearing* (25%)

3. Lecture on Universal Coupling, Wall Bracket.
Sheet# 4 & 5 on Universal Coupling*, Wall Bracket. (15%)

4. Lecture on Lathe Parts. ,
Sheet 6 & 7 on Tool Post*, Tail Stock (15%)

Lecture on Bench Vice and Screw Jack. ‘
Sheet # 8 & 9 Bench Vice*, Screw Jack* , (15%)

wn

6.  Lecture on L. C. Engine Parts.
Sheet # 10 Piston*. Connecting Rod, Crank Shaft in the sketchbook. (15%)

7. Reading and interpreting of Drawing
means at least 4 drawings should be made from the actual parts made available to the
student and the student should sketch the views in the sketchbook along with

dimensions. The final scaled drawing is to be made from the data recorded in the
sketchbook. Four turns ar€ allotted for this. =

Third Angle Projection to be followed.
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NVIRONMI«:NTAL STUDIES
L T P
4 i -
The Multigjgeip;
SCIpling .
. Deﬁnition. SCope ay Y nature of environmenta| studies (5%)

d '"Mportance, Need for public
Natural Resources

Renewable ang non rep e

ewable resources:
a) Natura] f€sources anq

awareness.

. associated problems
¢ Forest tesoypeee. Jse 1aul | !
FESOUrCes: Use ang UVer-exploitation, detorestation, case studies.

Timber i e ‘ ;
I extraction, g, dams and their effects on forests and tribal

people.

Water resources: Use and over-
floods, drought, conflicts over w

'y 1 . .
Minera] Resources: Use and exploitation, environmental effects of
€Xtracting and using mineral resources, case studies.

utilization of surface and ground water,
ater, dam’s benefits and problems.

: d-food problems, changes caused by agriculture and
OVer grazing, effects of modern agriculture, fertilizers- pesticides
problems, water logging, salinity, case studies.

Energy Resources: Growing energy needs, renewable and nonrenewable
Cnergy sources, use of alternate €nergy sources, casestudies

* Land Resources: Land a5 a resource, land degradation, man induces land
slides, soil erosion, and desertification.
b) Role of individual in conservation of natural resources,
¢) Equitable use of resources for sustainable life styles.

Eco Systems =~ (15%)

* Concept of an eco system

* Structure and function of an eco system.

* Producers, consumers, decomposers.

* Energy flow in the €co systems.

* Ecological succession.

* Food chains, food webs and ecological pyramids.

* Introduction, types, characteristic features, structure ang function of (he _
following eco systems: :

* Forest ecosystem

* Grass land ecosystem

* Desert ecosystem.

* Aquatic eco systems (ponds, streams, lakes, rivers, oceans, estuaries)

Biodiversity and it’s Conservation (15%)
* Introduction-Definition: genetics, species and €Cosystem diversity

-rd



Unit S:

Unit 6:

. Biogeographically classific

. _ ation of ndj;
Value of biodiversiiy. . ndia.

aesthetic and option va]ue:)nsun]p‘i\r(- use, pr(\(lll(‘ti\'(‘ use, S()Ciil'. ethical.
. 'Biodivers' \
. 1ty at global, National and |oca| level.
as a mega diversity nation.

* Hot-spots of biodiversity
* Threats to biodi 1 l

odiversity: | abi i - wild lif il

e y: habitats loss, poaching of wild life, man wildlife

e Fnd

allgflfd an n III' S ' Hd a
d e de 1C ipaces 0 l l .
L]

Conservati biodiversity: jn_ci
on ofbiodiverSity: In-situ and ex-situ conservation of biodiversity.

Environmental Pollution (15%)
Definition Causes, effects and control measures of:

a) Alr pollution

b) Water pollution

¢) Soil pollution

d) Marine pollution
e) Noise pollution

f) Thermal pollution
g) Nuclear hazards

Solid waste Management: Causes, effects and control measures of utban and
industrial wastes

Role of an individual in prevention of pollution Pollution case studies Disaster
management: Floods, earth quake, cyclone and land slides

Social issues and the Environment (15%)
e Form unsustainable to sustainable development

e Urban problems related to energy

e Water conservation, rain water harvesting, water shed management

e Resettlement and rehabilitation of people; its problems and concerns, case

studies
« Environmental ethics: issues and possible solutions

« Climate change, global warming, acid rain, ozone layer depletion, nuclear

accidents and holocaust, case studies.
e Wasteland reclamation
e Consumerism and waste products
e Environment protection Act
o Air (prevention and control of polllition) Act
o Water (prevention and control of pollution) Act
o Wildlife protection act .
e Forest bonsewation act |
o [ssues involved in enforcement of environmental legislations



\
Publjc awarenegg

Unit7:  Human POpulatioy, an

10%)
d the environment ( ’
L ]

Population growt|
* Populatiop explosion

®* Human rights
. Value education
e HIV/ AIDS

*  Women ang child welfare
‘i T * Role of information technology in environment and human health
| * Case studies
| Unit8:  Field work

(10%)
Visit to a loca] area to document

. _ ill/
environment assets river / forest / grass]lalsld ii hil ;
: i i - dtudy o

mountain. Visit to a Joca] polluted site-urban/rural/1ndustrlal/agrlclllm”ﬂl

. iver, hill slopes,
common plants, insects, birds. Study of simple ecosystems-pond, r tver, hi p
|§? ete (field work equal to § lecture works)

Mech-3rd Sem-2014-BTE | :



3.6 \V()RKSH()P PRACTICE - 111

LIST OF PRACTICA] g - - 8

General mtroduction 10 100ls
b

. CQuipments & machiner . : Harr makino
N v o » . ; nnery used in welding, pattern ma Ing,
foundry, fitting and tur ng shop along wig, safety precaution o f
ions.

Welding Shop

.‘lo‘b E i updl}ﬂg 8as welding joint i vertical position joining M.S. Plates
~Jab 2. Fxclb?bb Ol gas cutting of milg steel plate with oxy. acetylene gas torch.

Job 3. Exercise on Preparation of T Joing by arc welding,

job 4. A visit to a welding s

hop for detailed demonstration on MIG and TIG welding.
Pattern making

Job 1. Preparation of solid/single plece pattern.

Job2. -~ Preparation of twg piece/split pattern

Job 3. Preparation of 4 pattern on wooden lathe

Job 4. Preparation of a se|f cored pattern and core box

Foundry Shop

Job 1. Preparation of mould with solid pattern on floor.

Job 2. Preparation of floor mould of split pattern in cope and drag of moulding box.

Job 3. Moulding and casting of a solid pattern of aluminum.

Job 4. A visit to foundry shop to have first hand knowledge of melting, pouring and
casting.

Fitting Shop
lob 1&2  Exercise involving Male & Female parts.

Job 3. Preparation of simple die

Turning Shop .

Job 1, Exercise on preparation of single point cutting tool.
Job 2. Exercise involving facing & plain turning,

Job 3, Exercise involving step turning.
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