	MAHARASHTRA STATE BOARD OF TECHNICAL EDUCATION , MUMBAI

	TEACHING AND EXAMINATION SCHEME FOR POST S.S.C. DIPLOMA COURSES

	COURSE NAME : MECHANICAL ENGINEERING GROUP

	COURSE CODE : MC 

	DURATION OF COURSE :  8 SEMESTER                                                                                                                                                         

	SEMESTER : FOURTH                                                                                                                                             WITH EFFECT FROM 2009-10         

	PATTERN : CORRESPONDANCE                                                                                                                            SCHEME : E

	SR. NO.
	SUBJECT TITLE
	
	SUBJECT CODE
	TEACHING SCHEME
	EXAMINATION SCHEME

	
	
	
	
	TH
	TU
	PR
	PAPER HRS
	TH(1)
	PR(4)
	OR(8)
	TW(9)
	SW

	
	
	
	
	
	
	
	
	Max
	Min
	Max
	Min
	Max
	Min
	Max
	Min
	

	1
	Fundamentals of Electronics
	FES
	12801
	5
	1
	22+2 *
	03
	100
	40
	50@
	20
	--
	--
	--
	--
	50

	2
	Strength Of Materials  
	SOM
	12802
	5
	1
	24
	03
	100
	40
	--
	--
	--
	--
	25@
	10
	

	3
	Mechanical Engineering Materials 
	MEM
	12803
	5
	1
	--
	03
	100
	40
	--
	--
	--
	--
	--
	--
	

	4
	Electrical Engineering
	EEG
	12804
	5
	1
	22+2*
	03
	100
	40
	25@
	10
	--
	--
	--
	--
	

	5
	Manufacturing Technology 
	MTH
	12805
	--
	--
	24
	--
	--
	--
	50#
	20
	--
	--
	25@
	10
	

	TOTAL
	20
	04
	96
	--
	400
	--
	125
	--
	--
	--
	50
	--
	50

	TOTAL CONTACT HOURS DURING RESIDENT SESSION:  120 HRS[ 15 days * 8 hours per day ]              NO Theory Examination
TOTAL MARKS – 625                                                                                                                                                
ABBREVIATIONS: TH – THEORY ,  PR – PRACTICALS , OR –ORAL, TW – TERMWORK,SW-SESSIONAL WORK

                                   @ - INTERNAL ASSESSMENT,   # - EXTERNAL ASSESSMENT.                                               

NOTE:                                                                                                                                                               
1. HOURS MARKED BY * FOR INTERNAL PRACTICAL/ORAL EXAMINATION TO BE CONDUCTED AT RESSIDENT SESSION.

2. ONE TEST OF 25 MARKS TO BE CONDUCTED AT RESIDENT SESSION AND MARKS TO BE SUBMITTED TO GPDL PUNE.

3. 240 HOURS FOR SELF STUDY AT HOME.

4. ALL PRACTICALS/ORAL EXAMS [EXTERNAL ASSESSMENT INDICATED BY #] TO BE CONDUCTED AT EXAM CENTRE.

5. ORAL EXAMINATION [INTERNAL ASSESSMENT @] TO BE CONDUCTED AT RESIDENT SESSION.

6. INTERNAL ASSESSMENT @ OF TERM WORK WILL BE DONE AT RESIDENT SESSION.


Course Name: Mechanical  Engineering

Course Code : MC
Semester
: Fourth

Subject Title : Fundamentals of Electronics          

Subject Code : 12801
Teaching and Examination Scheme: 

	Teaching Scheme
	Examination Scheme

	TH
	Test
	Pr
	PAPER HRS.
	TH
	PR
	TW
	TOTAL

	05
	01
	24
	03
	100
	50@
	--
	150



# - External 



@ - Internal

NOTE: 

· One test of 25 marks to be conducted during the residence session as per the schedule 

· Total of tests marks for all theory subjects are to be converted out of 50 and to be entered in mark sheet under the head Sessional Work. (SW)

Rationale: 

This subject is classified under core technology group and forms an important course of any branch of engineering. The course envisages identification and testing of components, their principles of working and applications of various electronic devices and circuits in analog and digital electronics.

Objectives:

 The students will be able to: - 

.

1. Identify and test different components.

2. Use principles of circuit operations and its applications.

3. Distinguish various elements in digital electronics.

4. Understand working of different types of power supplies.

5. Use test instruments.

Learning Structure: 


Application



Procedure



Principle 



Concept



Facts

Contents: Theory

	Chapter
	Name of the Topic 
	Marks

	1
	Electronic Devices

Comparison of conductor and insulators Intrinsic and Extrinsic semiconductors. Introduction to electronic devices, their symbols, principle of working and testing procedure — Diode, Zener diode, Power diode, Varactor diode, Bipolar Junction Transistor (BJT), Field Effect Transistor(FET) - JFET & MOSFET, Uni-j unction Transistor(UJT), power devices — DIAC,TRIAC, SCR, Photo devices-, LDR, Photo diode, Photo transistor, LED & LED display ( 7 segment), Liquid crystal display(LCD), opto — coupler,_therm ister-NTC,PTC
	20

	2
	Power supply

Circuit diagram and operation- Half wave, full wave & bridge rectifier.Cornparison of efficiency and ripple f of rectifiers Filters — L, C, L-C, n filter

Zener diode as voltage regulator in line and load regulation. Regulator ICs 78XX series 723

Block diagram of power supply

Concept of unregulated power supply, regulated power supply- line regulation & load regulation.

Principle of operation, block diagram and application of shunt regulated power supply, series regulated power supply, switch mode power supply (SMPS), 3 pin 1C regulated, IC 723 adjustable power supply.

Block diagram of UPS, Concept of online and off line UPS. Concept of constant current limiting and fold back current limiting, concept of’ constant voltage source, constant current source
	18

	3
	Transistor

Transistor as a switch and amplifier, single stage transistor amplifier CB, CE and CC configuration and their applications, RC coupled and direct coupled amplifier, their frequency response and application.

Power amplifier- class A, class B, class C, class AB, their comparison on operating point, conduction cycle, efficiency, application.(No circuits expected)

Oscillator — Requirement of oscillator circuit, Barkhauson’s criteria of oscillator, circuit diagram and its application-. Phase shift oscillator, Hartley oscillator, Colpitts oscillator, Crystal oscillator.
	18

	4
	OP Amp

Block diagram, configurations and use of op amp as -Inverting, Non-inverting, Summing, Voltage to current converter, current to voltage converter, differentiator, Comparator, \Vien bridge oscillator, Schmitt’s trigger, Instrument amplifier
	12

	5
	Digital Electronics

Number system- Decimal, Binary, Hexadecimal, BCD, Decimal to binary conversion, , Decimal — Hexadecimal conversion.

Study of logic gates, Symbol, truth table and IC numbers - NOT, AND, OR, NAND, NOR, XOR, XNOR and NAND as universal gate.

Flip Flops — Block diagram of flip flop, RS flip flop, D flip flop ,Toggle , JK flip flop, Master Slave JK flip flop, Clocked flip flop — level triggered and edge triggered , Application of flip flop — Frequency divider, Ring counter, Shift register. Seven segment driving circuit, Encoder, Decoder, Multiplexer,( 2:1 A:_1_only)__Dc_multiplier.(1_:2,1:4_only)
	18

	6
	IC 555 -

Block diagram, Multi vibrator circuit diagram and working for Mono stable, Bi stable and Astable Multivibrator, Analog to Digital Converters, Digital to Analog converter A..DCTypes:staircase ramp method,suceessive approximation iuethod slope m slope method.

DAC Types:Binary weighted resistor method,R-2R ladder network method.

Block diagram and. working of— Welding control circuits —sequential timer Temperature control circuits using SCR,FWR Speed control circuits

Level control circuit using variable capacitor and potentiometer
	14

	Total
	100


Practical: Skills to be developed:

Intellectual Skills:

1. Identification and selection of components.

2. Interpretation of circuits.

3. Understand working of various types of power supplies.

Motor skills:

a. Drawing of circuits.

b. Measurement of various parameters using multimeter.

c. Testing of components using LCR meter, IC tester.

d. Follow standard test procedure.

List of Practical:

1. Use of multimeter (analog and digital) for current, voltage and resistance measurement (Use of colour code for resistors).

2. Study of front panel of CR0 and measurement of frequency and voltage.

3. I) Measurement of L, C, R on LCR meter    II) Testing of an IC using IC tester

4. Testing of components like diode, FET, MOSFET, LED, SCR, diac, triac, Zener diode  ,inductor, capacitor using a multimeter

5. Line and load regulation of un-regulated power supply and regulated power supply.

6. To plot the frequency response of single stage RC coupled amplifier and calculate band width.

7. Verification of Op-Amp as inverting and non inverting amplifier.

8. To generate a square wave by using Schmitt trigger.

9. Verify truth tables for logic gates- . NOT, AND, OR, NAND, NOR, XOR, XNOR

10. Construct a ring counter using JK flip-flop and verify count sequence.

11. Design a square wave oscillator for 100 Hz using IC 555.(Use astable multivibrator).

12. Speed control of AC/DC motor by using SCR, UJT.

Note: 1) Teachers are expected to make students familiar with the Data Books and Operation Manuals and also encourage them to visit related websites.

2) At least one practical from the above list be performed by using simulation software.

Learning Resources:

Books: 

	Sr.

No.
	Author
	Title
	Publisher

	01
	V.K. Mehta
	Principles of Electronics
	S. Chand & Company Ltd.

	02
	Paul Malvino
	Electronic Principles
	Tata McGraw Hill Publishers

	03
	A. Mottershead
	Electronic Devices & Components’
	Prentice Hall of India

	04
	R.P. Jam
	Modern Digital Electronics
	Tata McGraw Hill Publishers

	05
	Grob Bernard
	Basic Electronics
	Tata McGraw Hill Publishers

	06
	Paul B. ZBar, Albert P. .Malvino, Michael A. Miller
	Basic Electronics - a Text Lab Manual
	Tata McGraw Hill Publishers

	07
	Paul B. ZBar
	Industrial Electronics - a Text Lab Manual
	Tata McGraw Hill Publishers


Course Name: Mechanical Engineering Group
 

Course Code: MC
Semester: FOURTH
Subject Title: Strength of Materials
                            
 Subject Code: 12802
Teaching and Examination Scheme:

	Teaching Scheme


	Examination Scheme

	TH
	TU
	PR
	Paper Hrs.
	TH
	PR
	OR
	TW
	TOTAL

	05
	01
	24
	03
	100
	---
	---
	25@
	125


# - External




@ - Internal

NOTE: 

· One test of 25 marks to be conducted during the residence session as per the schedule 

· Total of tests marks for all theory subjects are to be converted out of 50 and to be entered in mark sheet under the head Sessional Work. (SW)

Rationale:

Strength of Material is a core technology subject. It aims at enabling the student to understand & analyze various types of loads, stresses & strains along with main causes of failure of machine parts. The subject is pre-requisite for understanding principles of machine design. Understanding mechanical properties of materials will help in selecting the suitable materials for various engineering applications.

Objectives: 

The Student should be able to:

1. Understand the fundamentals of solid mechanics. 

2. Acquire elementary knowledge of stresses, strains & material properties.

3. Understand & analyze the basic principles involved in the behavior of machine parts under load in the context of designing it.

4. Understand  & analyze the mechanical properties of the various materials. 

Learning Structure:


Application

Procedure

Principles

Concepts

Facts

Contents: Theory

	Chapter
	Name of the Topic
	Marks

	01
	Mechanical Properties of Materials, Simple stresses & Strains

1.1 Mechanical properties – Elasticity, Plasticity, Rigidity, Ductility, Malleability, Toughness, Hardness, Brittleness, Creep, Fatigue. 

1.2 Concept & Definition of Simple stresses & strains Types - tensile, compressive, Shear, single & double shear, Punching shear, Thermal stresses, Hoop stresses & corresponding strains. Hooke’s law, Young's modulus, Modulus of Rigidity, Change in length of the bar having uniform & stepped cross section stress-strain curves for ductile & brittle materials.

1.3 Volumetric Strain, Bulk modulus, Poisson’s ratio. Bi-axial & Tri-axial stresses & strains. Relationship among E, G, & K.

1.4 Stresses & strains in bars of uniformly varying section subjected to axial load at ends only, Composite sections having same length

1.5 Temperature stresses & strains of uniform & composite sections. 

	24

	02
	Bending Moment & Shear Force    

2.1 2.1 Concept & definition of Shear force &   

2.2       bending moment. Relation between rate of 

2.3       loading, shear force & bending moment.

2.4 2.2 Shear force & bending moment diagrams   

2.5       for cantilevers, simply supported beam &  

2.6       over hanging beam subjected to point     

2.7       loads & Uniformly distributed load. 

2.8 2.3 Location of point of contraflexure.

       
	16

	03
	Moment of Inertia  

3.1 Concept & definition of Moment of inertia, radius of gyration. Parallel & perpendicular axes theorem. (No derivation)

3.2 Moment of inertia of square, rectangular, circular, semicircular, Triangular, Hollow square, Rectangular & circular only.

3.3 MI of angle section, Channel section, Tee- section, I section about centroidal axis & any other axis parallel to centroidal axis.

3.4       Polar moment of inertia.
	16

	04
	Bending stresses 

4.1 4.1  Theory of simple bending, Assumptions in    

4.2        the theory of bending, moment of   

4.3        resistance, section modulus &  neutral 

4.4        axis. Stress distribution diagram for   

4.5        Cantilever & simply supported beam.

4.6 4.2  Equation of bending(No derivation)

4.7 4.3  Simple numeral problem.

4.4 Concept of direct & transverse shear        

       stress.

  4.5  Shear stress equation (No derivation)

 4.6  Shear stress distribution diagrams

4.8       Average shear stress & Maximum shear     

4.9       stress for rectangular & circular section.


	12

	05 
	 Direct and Bending stresses 

5.1 Concept of Axial load, eccentric load, direct stresses, bending stresses, maximum & minimum stresses.

5.2 Stress distribution diagram.

5.3 Condition for no tension in the section.

5.4 Problems on the above concepts for machine parts such as offset links, C-clamp, Bench vice, Drilling machine frame etc. 
	16

	06
	Torsion

6.1 Concept of Pure Torsion, Assumptions in theory of pure Torsion, Torsion equation for solid and hollow circular shafts.

6.2 Power transmitted by a shaft.

6.3 Comparison between Solid and Hollow Shafts subjected to pure torsion (no problem on composite and non homogeneous shaft)


	16

	
	Total
	100


Practical:

Skills to be developed:

Intellectual Skill:


1 Identification of different parts of machine and their function

          2 Interpretation failure patterns of different metal under different action


3 Extrapolating test result or observation during test


4 Testing different metals and comparison of experimental result

Motor Skill:

          1 Sketch of standard specimen, arrangement for test on respective machines


2 Measurement of different parameters


3 Handling Instrument


4 Observing behavior of different metal during test.

List of Practical:

	01
	Study and demonstration of Universal Testing Machine & its attachments.

	02
	Study & demonstration of Extensometer.

	03
	Tension Test on mild steel, Aluminum & compression test on cast iron on Universal Testing Machine.

	04
	Direct Shear Test of mild steel on Universal Testing Machine. 

	05
	Brinell Hardness Test on Mild Steel.

	06
	Rockwell hardness Test on Hardened Steel.

	07
	Izod & Charpy - Impact tests of a standard specimen.

	08
	Torsion Test on Mild steel bar.

	09
	a) Assignments: Problems on shear force & bending moment diagrams to be drawn on graph paper. 


Learning Resources:

Books: 

	SN
	Author
	Title
	Publication

	01
	Andrew Pytel

Fedrinand L. Singer
	Strength of Material
	Addison-Wesley An imprint of Addison Wesley Longman, Inc. Forth edition

	02
	B.K.Sarkar
	Strength of Material
	Tata McGraw hill New Delhi

	03
	Dr. R. K.Bansal
	A Text Book strength of Material
	Laxmi Publication New Delhi

	04
	S Ramamrutham
	Strength of Material
	Dhanpat Rai & Publication New Delhi

	05
	R.S.Khurmi
	Strength of Material
	S.Chand Company Ltd. Delhi


Course Name
: Mechanical Engineering 
 

Course Code
: MC
Semester
: FOURTH
Subject Title
: Mechanical Engineering Materials
  

Subject code
: 12803
Teaching and Examination Scheme:

	Teaching Scheme
	Examination Scheme

	TH
	TU
	PR
	PAPER HRS
	TH
	PR
	OR
	TW
	TOTAL

	05
	1
	--
	03
	100
	--
	--
	--
	100


NOTE: 

· One test of 25 marks to be conducted during the residence session as per the schedule 

· Total of tests marks for all theory subjects are to be converted out of 50 and to be entered in mark sheet under the head Sessional Work. (SW)

Rationale: 

Mechanical Engineering Materials is a core technology subject in Mechanical Engineering Discipline. A Mechanical Engineering diploma holder deals with various materials required for cutting tools, Dies, Gears, Bearings and many other applications. Knowledge of selection of proper tool materials, heat treatments for specific materials, ferrous and non- ferrous materials and their alloys for various engineering application, as well as insulating, refractory and plastic materials as per the requirements is essential. 

Objectives: Students should be able to:

1. know the properties of Engineering Materials like Metals, non-metals, ferrous metals and non-ferrous metals

2. Interpret Iron –Iron Carbide phase equilibrium diagram to find temperatures for heat treatment processes.

3. Select the proper materials for different applications like cutting tools, dies, gears & other applications.

4. Understand various heat – treatment processes & its applications for various. Components to improve its mechanical properties. 

5. Understand powder metallurgy process and its applications.

6. Understand Non Destructive testing methods & its applications. 

Learning Structure:


Application

Procedure

Principle

Concept

Facts

	Chapter
	Name of the Topic
	Marks

	1.
	Engineering Materials and their Properties

1.1 Introduction, Classification and Application of Engineering

materials, I.S specification of materials like plain carbon steel,

Grey Cast iron, low alloy steels & bearing Materials.

1.2 Properties of metals:-

 Physical Properties – Structure, Density, Melting point.

  Mechanical Properties –

Strength, elasticity, ductility, malleability, plasticity, toughness,

hardness, hardenability, brittleness, fatigue, thermal conductivity,

electrical conductivity, thermal coefficient of linear expansion

1.3 Introduction to Corrosion, types of Corrosion, Corrosion

resisting materials.
	12



	2.
	Ferrous Metals and Alloys

2.1:-

Characteristics and application of ferrous metals

Phase equilibrium diagram for Iron and Iron Carbide.

Flow diagram for production of Iron and Steel, Classification,

composition and uses of cast iron, effect of sulphur, silicon and

phosphorous.

Classification, composition and application of low carbon steel,

medium carbon steel and high carbon steel with their chemical

composition.

Magnetic materials: - Properties & Applications of commonly

used magnetic materials (Permanent magnets and temporary

magnets).

2.2 :-

Alloy Steels: - Low alloy steel, high alloy steel, tools steel &

stainless steel. Effect of various alloying elements such as –

Chromium, nickel, manganese, molybdenum, tungsten,

vanadium.

Tool Steels: - High speed Steels (HSS), Hot & cold Working dies, shear, punches etc., properties & applications.
Special Cutting Tool Materials – Diamond, Stelites & Tungsten

Carbide
	26



	3.
	Non Ferrous Metals and Alloys

3.1 Properties, applications & chemical compositions of Copper

alloys (naval brass, muntz metal, Gun metal & bronzes),

Aluminium alloys (Y-alloy & duralumin) & bearing materials like

white metals, leaded bronzes & copper lead alloys.

3.2 Desired properties of bearing materials.
	14

	4
	Heat Treatment of Steels

4.1 Introduction to Heat treatment processes such as Annealing,

subcritical annealing, Normalizing, Hardening, Tempering

(Austempering & Martempering) - Principle, Advantages,

limitations and applications.

4.2 Surface Hardening - Methods of surface hardening, i) case

hardening ii) Flame Hardening, iii) Induction Hardening, iv)

Nitriding, v) Carburizing - Principle, advantages, limitations and applications
	18



	5
	Non Metallic Materials

5.1 Polymeric Materials – Introduction to Polymers- types,

characteristics, properties and uses of Thermoplastics,

Thermosetting Plastics & Rubbers.

5.2 Thermoplastic Plastics - characteristics and uses of ABS,

Acrylics, Nylons and Vinyls

5.3 Thermosetting Plastics - Characteristics and uses of polyesters,

Epoxies, Melamines & Bakelites.

5.4 Rubbers – Neoprene, Butadiene, Buna & Silicons – Properties &

applications.

5.5 Properties and applications of following Engineering Materials –

Ceramics, Abrasive, Adhesive and Insulating materials such

as Cork, Asbestos, Thermocole and Glass Wool

5.6 Introduction to Composite Materials – Laminated & Fibre

reinforced materials - Structure, Properties & Applications.


	16



	6
	Powder Metallurgy & Nondestructive Testing

6.1 Advantages, limitations and applications of Powder Metallurgy

for engineering products.

6.2 Brief Description of Process of Powder Metallurgy – Powder

making, blending, compacting, sintering, infiltration &

impregnation.

6.3 Applications of Powder metallurgy for tungsten carbide tip tools

& porous bearing.

6.4 Importance of Non-destructive testing, Difference between

Destructive and Nondestructive testing.

6.5 Nondestructive testing methods - Radiography (X-Ray & Gamma

Ray), Ultrasonic crack detection, Dye penetrant test, Magnaflux

test – Comparison & applications.
	14



	TOTAL
	100


Learning Resources:

Books:

	SSr. No.
	Author
	Title
	Publication

	01
	O.P.Khanna
	A Text Book of Material Science and Metallurgy
	Dhanpat Rai and Sons [1999]

	02
	Dr.V.D. Kodgire
	Material Science And Metallurgy
	Everest Publishing House [1990]

	03
	R.K.Rajput
	Material Science and Engineering
	S.K.Katari and Sons [2002 reprint 2003]

	04
	S.K.Hazra and Choudhari
	Material Science and Processes
	Indian Book Distribution Co. [1982]

	05
	Kenneth G. Budinski and Micheal K. Budinski
	Engineering Materials Properties and Selection
	Pearson Education, New Delhi

	06
	ASME
	ASME Material Manuals
	

	07
	Sidney H. Avner
	Introduction to Physical metallurgy
	Tata Mc Graw Hill edition (2nd )


Course Name
: Mechanical Engineering   

Course Code
: MC 

Semester
: FOURTH
Subject Title
: Electrical Engineering                    

Subject Code
: 12804
Teaching and Examination Scheme: ‘E’ Scheme 

	Teaching Scheme
	Examination Scheme

	TH
	TU
	PR
	PAPER HRS
	TH
	PR
	OR
	TW
	TOTAL

	05
	1
	24
	03
	100
	25@
	--
	--
	125


@- Internal Assessment 


NOTE: 

· One test of 25 marks to be conducted during the residence session as per the schedule 

· Total of tests marks for all theory subjects are to be converted out of 50 and to be entered in mark sheet under the head Sessional Work. (SW)

Rationale:

This subject is classified as Engg. Science subject, which intends to teach students facts, concepts, principles & procedure of operating electrical machines, circuits & systems and their applications.  This subjects deals with measurements of electrical quantities to judge the performance of electrical machines. This subject is important as most of the drives are electrical drives and the knowledge of this subject helps in running and maintaining various electrical machines and drives.

 Objectives:

 Student will be able to:

1. Identify the type of Electric supply system.

2. Use the tariff system & calculate energy requirements and cost of energy.

3. Identify different types motors, transformers and drives.

4. Select suitable drive as per the requirements.

5. Apply knowledge of Electric heating & welding for various operations in manufacturing processes.

6. Supervise routine maintenance of electrical machines and supply systems.

Learning structure: 


Contents: Theory

	Chapter
	Name of the Topic
	Marks

	01
	Introduction to Electrical power supply system Generation, Transmission, Distribution & Utilization. AC supply & DC supply
	02

	02
	AC Fundamentals: Definitions; cycle, frequency, phase, period, maximum value, average value, r.m.s. value. Concept of current, voltage, power & energy in R, L, & C circuits.(Simple Numericals)
	10

	03
	Three phase supply: Star & Delta circuit, Line & Phase relationship, power equation.(Simple Numericals.)
	08

	04
	Measuring Instruments: Introduction to construction, operation and use of AC & DC ammeter, voltmeter, Electrodynamic Wattmeter, energy meter & digital multimeter, Clip on meter.
	06

	05
	DC Motor: Construction and principle of operation. Speed torque characteristics. Types, specifications & ratings and applications. Types of insulation used.
	08

	06
	A. C .Machines
	

	
	Transformer: Construction and principle of operation. EMF equation and transformation ratio. Load test, efficiency and regulation. Specifications & rating. Auto transformer & 3 phase transformer concept only. Applications of transformers.
	14

	
	AC motor: Construction and principle of operation of 3 phase induction motor. Speed torque characteristics, slip, speed control of Induction Motor by variable frequency drive( VFD)-working principle  and block diagram only, Reversal of rotation, starters-Direct ON Line Starters and Star-Delta Starters-Working principle, Construction , Circuit diagram and Applications.
Study the following motors with respect to specifications and rating , Construction and applications.

1) Single phase motors

a) Capacitor start,

b) Capacitor start and run,

c) Shaded pole 

2) Universal motor

3) Stepper motor

4) Servo motor 
	12

	
	Alternator: Construction, principle of operation & applications. Self and separate excitation.

 Synchronous Motor- Construction, principle of operation, methods of starting & applications
	06

	07
	Utilisation of Electrical Energy
	

	
	Industrial applications: Classification of drives, factors for  selection of motor for different drives, Enclosures & Mountings
	08

	
	Electric heating & welding: Working principle & types selection of system, specifications & rating
	06

	
	Electrometallurgical & Electro Agro Systems: Concept & principle used in electroplating, Electrical machines used in electro-agro systems ( irrigation pumps)
	06

	08
	Electric wiring & Illumination: Simple Electric Installations with 2 sockets,2 fans, 2 lamps, fuses. Introduction to different accessories like MCCB, ELCB, wires & cables. Different types of lamps their specifications, 
	06

	09
	Electric safety, Tariff & Power conservation; Necessity of Earthing, types safety tools, first aid measures, types of tariff, pf improvement only methods, energy conservation & audit, fire extinguishing methods adopted in electrical engineering.  
	08

	Total
	   100


PRACTICALS:

Skills to be developed:
Intellectual skills:

1. Identify and select suitable electrical instruments for measurement.

2. Identify and give specifications of electrical motors and transformers.
3. Interpret wiring diagrams for various applications.

4. Identify safety equipments required.

5. Decide the procedure for setting experiments.

Motor skills:

1. Draw wiring diagram

2. Make wiring connections to connect electrical equipments and instruments.

3. Measure electrical power, earthing resistance and other electrical quantities.

4. Calibrate electrical instruments.

5. Use of safety devices while working.

6. Prepare energy consumption bill with present tariff structure.

A) List of Practical:

 1)  For a given resistive & inductive series & parallel circuit, select ammeter, voltmeter & wattmeter. Make the connections and measure current, voltage and power drawn by the circuit. Measure it by clip on meter & compare it.

 2)  For a given DC Shunt/Series motor, select suitable meters, make connections as per diagram, check the connections and run the motor. Take the meter readings to draw speed torque characteristics. Make suitable changes in the connections to reverse the direction of rotation.

 3)  For the above given motor prepare a circuit to control its speed above 

      & below normal, plot its graph.

 4)  List specifications of given single phase transformer. Perform no load test on the transformer to find transformation ratio.

 5)  Connect an electronic energy meter to a load, take reading & prepare energy consumption bill with present tariff structure

 6)  Prepare actual wiring on a board to study and operate one lamp controlled by one switch, staircase wiring, godown wiring using casing capping.

 B) Field work:

 7)  Observe Electric wiring of main building in your campus list the accessories used and draw a general layout

 8)  Observe earthing of your laboratory, measure its resistance & list its significance

C) Mini project:

 9)  Prepare a simple electric wiring circuit comprising of 2lamps, 2 sockets, 1 fan with a fuse & check it.

10) Prepare trouble-shooting chart of above motors and identify the faults of a motor or a transformer

Learning Resources:

    Books:

	Sr. No.
	Author
	Title
	Publisher

	01
	E.  Hughes
	Electrical Technology
	ELBS

	02
	H. Cotton
	Electrical Technology
	Pitman

	03
	B. L. Theraja
	Electrical Technology

Vol I To Iv
	S. Chand


Course Name
: Mechanical Engineering 
Course Code
: MC
Semester
: FOURTH
Subject Title
: Manufacturing Technology


Subject Code
: 12805
Teaching and Examination Scheme:

	Teaching Scheme
	Examination Scheme

	TH
	TU
	PR
	PAPER HRS
	TH
	PR
	OR
	TW
	TOTAL

	--
	--
	24
	--
	--
	50#
	--
	25@
	75





# - External


@ - Internal

Rationale: 

      Manufacturing Technology is a core technology subject for mechanical Engg. Course. Manufacturing is the basic area for any mechanical engineering technician. The technician should be introduced to the basic processes of manufacturing.  This subject will help the student to be familiarized with working principles and operations like forging, rolling, extrusion, press working, lathe, drilling, milling, casting, welding, brazing and soldering etc which are the basic manufacturing processes.


The basic knowledge of these processes will be helpful to select the most appropriate process for getting the desired results in terms of getting the raw material converted to finished product as per the requirements.

Objectives: 

The student will able to

1. Know and identify basic manufacturing processes for manufacturing different components.

2. Operate & control different machines and equipments.

3. Iinspect the job for specified dimensions.

4. Produce jobs as per specified dimensions.

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

6. Adopt safety practices while working on various machines.

Learning structure: 

Application  

Procedures 

Principles 

Concepts  

Facts         
Contents: Theory

	Chapter
	Name of the Topic
	Hours

	01
	Forging

1.1 Forging Processes – Drop forging, Upset forging, Die forging or  press forging.

1.2 Types of dies - Open Die, Closed Die(Single Impression and Multi-impression)

       Closed die Forging operations -  Fullering, Edging,   Bending, Blocking, Finishing

 1.3 Forgeable material and forgeability, Forging  temperature, Grain flow in forged parts, Types of   Presses and hammers.


	02

	02


	Rolling and Extrusion

  2.1 Principles of rolling and extrusion.   

  2.2 Hot and cold rolling.

  2.3 Types of rolling mills. 

  2.4 Different sections of rolled parts. 

  2.5 Methods of extrusion – Direct, Indirect, backward & impact Extrusion, Hot extrusion, Cold extrusion

   2.6 Advantages, disadvantages   and applications.
	02

	03
	Press working

3.1  Types of presses and Specifications.

3.2  Press working operations -  Cutting, bending, drawing,  punching, blanking, notching, lancing

3.3 Die set components.- punch and die shoe, guide pin,  bolster plate, stripper, stock guide, feed stock, pilot.  

3.4  Punch and die Clearances for blanking and piercing, effect of clearance.
	03

	04
	Lathe Operations

4.1  Types of lathes – light duty, Medium duty and heavy duty geared lathe, CNC lathe.  

4.2  Specifications.

4.3  Basic parts and their functions.  

Operations and tools – Turning, parting off, Knurling,  facing, Boring, drilling, threading, step turning, taper turning.
	02

	05
	Drilling

5.1 Classification.

5.2 Basic parts and their functions  - Radial drilling machine.

5.3 Types of operations.

5.4 Specifications of drilling machine.

5.5 Types of drills and reamers
	01

	06
	Milling

6.1 Classification.

6.2 Basic parts and their functions – column and knee type.

6.3 Types of operations

6.4 Types of milling cutters.
	01

	07
	Casting  

7.1 Patterns - Material used, types, Patterns allowances, Cores, Core allowances.

7.2 Moulds - Mould materials, Types of sand, Mounding processes Sand molding, Pit molding, machine molding. Shell molding.

7.3 Melting practice. Types of furnaces with specific application Cupola furnace, Electric arc furnace.

7.4 Casting principle and operation

7.5 Special casting processes. viz die casting, centrifugal casting, Investment casting.

7.6 Casting defects


	07

	08


	Welding

8.1  Classification.

8.2  Gas welding techniques.

8.3  Types of welding flames.

8.4  Arc Welding – Principle, Equipment, Applications

8.5  Shielded metal arc welding.

8.6  Submerged arc welding.

8.7  TIG / MIG welding.

8.8  Resistance welding - Spot welding, Seam welding, Projection welding                            

8.9 Welding defects.

8.10 Brazing and soldering: Types, Principles, Applications


	06


	Total
	24


Notes: 

1] The workshop instructors should prepare specimen job in each shop as demonstration practice before the student (as per the drawing given bysubject teacher/ workshop superintendent)

2] Theory behind practical is to be covered by the concerned subject teacher/ workshop superintendent.

3] Workshop diary should be maintained by each student duly signed by respective shop instructors
Practical:

Skills to be Developed:

Intellectual Skills:

1. Identify basic manufacturing processes.

2. Understand need of pattern allowances.

3. Identify joining methods for fabrication.

4. Specify press tool dies for given cutting/forming operations.

5. Understand various sand casting processes.

6. Understand types of pattern, materials of construction and identify casting defects.

Motor Skills:

1. Operate lathes, drilling, milling machines

2. Use welding machines and equipment

3. Set the tools, jobs and decide cutting parameters of machines

4. Make simple pattern out of wood/themocole

5. Inspect diamensions of jobs using measuring instruments

LIST OF PRACTICALS

1) Assignment on forging die nomenclature.

2) One turning job on lathe containing the operations like plain turning, step turning, grooving, knurling, chamfering.

3) One composite welding job having two different joints. ( Batch of four students per job.)

4) One simple job on TIG / MIG welding setup or visit to TIG / MIG welding setup and write report.

5) One composite job containing the operations like face milling, side and face milling (slotting), drilling / tapping ( drilled hole should be perpendicular to slotting operation).

6)  Making of one simple wooden Pattern   (max. 4 students per group, each group   should make different type of pattern).

7) Making of one Thermo-Cole Pattern   (max. 4 students per group, each group   should make different type of pattern).

Learning Resources:

Books:

	Author
	Title
	Publisher

	S. K. Hajra Chaudary, Bose, Roy
	Elements of workshop Technology –  Volume    I & II
	Media Promoters and Publishers limited

	D. L. Wakyl
	Processes and design for manufacturing
	Prentice Hall

	O. P. Khanna and  Lal
	Production Technology - Volume    I & II
	--

	W.A.J. Chapman
	Workshop Technology - Volume I , II & III
	--

	Jhon A Schey
	Introduction to Manufacturing Processes
	McGraw Hills International

	M. Aduthan and A. B. Gupta
	Manufacturing Technology
	New Age International


                                            












































Principle stress theory, strain energy, Hooks law, Poisson’s ratio. 





Shaft, Keys, Levers, Couplings, Joints, Power Screws, Pressure Vessels and Rivets





Forces, Simple stresses and strains, mechanical properties of materials





Elastic limit, Modulus of Rigidity, Elasticity & Stiffness 





 Law of parallel and perpendicular axes theorem, torsional moment of resistance, section modulus, moment of resistance.





Analysis of stresses induced due to direct, bending, twisting, dynamic load and their analysis





Analysis of various machine elements under different load conditions





Understand, analyze and apply the principles and concepts of strength of materials in designing various machine elements used frequently in machines & Mechanisms





Understanding and getting familiarized with types, properties, application, advantages, disadvantages and heat treatment of different Engineering Materials. Select proper material for different applications





Annealing, Normalizing, Hardening such as Flame hardening, case hardening, powder metallurgy





Study of application, advantages / disadvantages of Ferrous, non Ferrous, non metals and composites





Principles of Metallurgical processes i.e. heat treatment and powder metallurgy





Principles such as Elasticity, Plasticity, hardness, Malleability, etc.





Equilibrium Diagram, Alloy steels, Low carbon steels, hardening





Ferrous Metal, non-ferrous metal, strength, brittleness, toughness, fatigue





Atoms, Neutron, Matter, Liquid, Solid, Pure Metal, Alloys, Phase, Plastic





Applications





Procedures





Concepts/ Principles














Facts





Understand & apply the fundamentals of electrical engg. & electrical machines used in different systems & measure various electrical quantities. Able to do routine maintenance.





To solve & find different values of the circuit parameters.





Connect & operate different types of DC  and AC and Motors and Transformers. Select the capacity and rating of various electrical machines  .





To connect meters read & calculate different values. 





Types of supply systems, circuits & measuring instruments 





Identification of parts & construction of DC  and AC Motors and Transformers 





Principle of  Electromagnetism & supply system





Principle of  DC and AC machines and transformers motors





1. AC Fundamentals   2. AC Motors    3. DC Motors


4. Transformers  5. Measuring Instruments




























































































To select the appropriate process of manufacturing





Description of different manufacturing processes





Working principle of forging, rolling, extrusion, press working, lathe, drilling, milling, casting, welding, brazing and soldering.





Concept of forging, rolling, extrusion, press working, lathe, drilling, milling , casting, welding, brazing and soldering.








Study of forging, rolling, extrusion, press working, lathe, drilling, milling , casting, welding, brazing and soldering.











Resistor, Capacitor, Inductor, Transformer, Diode, Transistor, Integrated Circuits, Multimeter, CR0, Transducers








Semiconductor theory, Boolean algebra, voltage, current, power, rectification, filter, amplification, oscillation, regulation








Ohm’ law, Kirchoff’s laws, Faraday’s law








Assembly of components, Measurement of voltage, current,


power, frequency using multimeter and CR0








Identify and test electronic devices, understand the electronic circuits and their applications in analog and digital electronics








