DPE 2015 SCHEME
PROFESSIONAL PRACTICE - I
	 (Subject Code: 15301)	
I            OBJECTIVES:
1. 	To develop the skills to search for information from different sources.
2. 	To develop the skills and abilities to gather data and process them.
3.	To develop the skills to prepare technical reports.
4.         To understand basics of Yoga and its applications

II    TEACHING AND EXAMINATION SCHEME:
	Teaching Scheme
	Evaluation Scheme(Marks)

	L (Hr)
	Pr (Hr)
	Cr.
	PR (S.C)
	Th.   
	Pr.   
	UT  
	T/W
	V.V 
	Total 

	
	
	
	
	
	
	
	Int.
	Ext.
	
	

	
	2
	2
	
	
	
	
	50
	
	
	50


L-Lecture, Pr-Practical, PR-Pre Requisite, S.C-Sub. Code Th-Theory, UT-Unit Test, T/W- Term Work, Int- Internal, Ext- External, V.V-Viva Voce,
III    	DETAILS OF CURRICULUM:

Chapter 1	Importance of Subject								Hours  	: 01
													 
1.1	Introduction to subject
1.2	Importance in the present context

Chapter 2	Activity 1: Information Search & library search				Hours 	: 04
												Marks  : 10     
2.1 Information Sources 
2.2	Internet Information search
2.3	Process of searching, collection of data
2.4	Preparation of questionnaire
2.5	Taking interview, observation                              
2.6       Visit your Institute’s library and enlist the books available on the topics given by your                 
             teacher. Prepare a  bibliography consisting of name of the author, title of the book,    
             publication and place of  publication.
2.7	Enlist the magazines, periodicals and journals available in your library for above topics
2.8	Present the topic selected

Chapter 3	Activity 2: Yoga : basic principles and practices		 		Hours  	: 12
                                                                                                                    			Marks : 10 
3.1 Basic philosophy
3.2 Asanas and pranayama
3.3 Yoga for stress management
3.4 Yoga for concentration
3.5 Yoga for health 

Chapter 4	 Activity 3: Seminar / Guest Lecture (minimum two)	   		Hours  : 04
                                                                                                                     			Marks :  10              
4.1	Attend a seminar or a guest lecture.  Listen carefully and note down the important points and prepare a report of the same.


Chapter 5	Activity 5: Industrial Visit 							Hours 	: 05
                                                                                                                     			Marks :10              
 5.1         Students are required to prepare a report based on the industrial visit and  do the presentation  of the same as a part of the term work.
Chapter 6	Activity 3:Generic course 	                                         			Hours : 06
                                                                                                                     			Marks :10              
6.1        Students can take any course related to technology or service and bring proof of 
             successful completion. This will give them opportunity to learn any new technique  
             or skill of their choice.
	
	Sample list of subjects : Duration about one month : or 60 hours 
a. CAD /CAM
b. CNC
c. Automobile mechanic
d. Welding 
e. A/C Refrigeration 
f. Electrical 
	
		 

IV	TERM WORK: (Internal)								Marks: 50
Term work includes the above mentioned activities and submission of Journal based on that.
	S.N
	Activity
	Marks

	1
	Information /Library Search
	10

	2
	Yoga
	10

	3
	Seminar/Guest Lecture - 1
	10

	4
	Seminar/Guest Lecture - 2
	

	5
	Industrial Visit
	10

	6
	Generic Course
	10


V	REFERENCE BOOKS:
1. Presentation Skills by Michael Halton, Publisher : ISTE, New Delhi
2. Working in Teams by Harding Ham A., Publisher : Orient Longman
3. Design Data Book, P.S.G. College of Technology
4. Technical Report Writing Today : Riordan, Daniel
5. Yoga, Its basis and applications, Dr. H.R. Nagendra, SVyasa publivations, Bangalore





ENGINEERING MATHEMATICS-III
 (Subject Code: 15302)
   I    	OBJECTIVES:
1. To expose the students on rudimentaries of  Integral calculus covering indefinite & definite integration & their application, Differential equations of 1st order & their application and statistics and their application.

2. To improve in the students both numerical and analytical thinking and habit of mind searching.
3. To equip the students with tools and techniques to be applied in driving engineering solution to the problem.  
II     TEACHING AND EXAMINATION SCHEME:
	Teaching Scheme
	Evaluation Scheme(Marks)

	L (Hr)
	Pr (Hr)
	Cr.
	PR (S.C)
	Th.   
	Pr.   
	UT  
	T/W
	V.V 
	Total 

	
	
	
	
	
	
	
	Int.
	Ext.
	
	

	3
	1
	4
	15202
	80(3 Hr)
	--
	20(1 Hr)
	25
	--
	--
	125


L-Lecture, Pr-Practical, PR-Pre Requisite, S.C-Sub. Code Th-Theory, UT-Unit Test, T/W- Term Work, Int- Internal, Ext- External, V.V-Viva Voce,
III	DETAILS OF CURRICULUM:

SECTION   I
[S.C: 15302]
				INTEGRAL CALCULUS:	
Chapter 1	Integration								Marks	:20
							            Hours  :12
1.1	Definition of integration (notation).
1.2	Formulae for integration of standard functions (without proof).
1.3	Law of integration (sum and difference).
1.4	Reduction Formulae
1.5	Methods of integration 
a) Substitution method
b)Partial fraction method
c) Integration by parts.


Chapter 2	Definite  Integral							Marks	:10
								Hours	: 06
2.1	Definite Integral (Definition).
2.2	Properties of Definite integral (statement and problems , No proof)
2.3	Even and Odd functions (definition)
2.3	Integration of even and odd functions.

Chapter 3	Application of Definite Integrals					Marks	:10
											Hours	:06
3.1	Area under the curve & area between two curves.
3.2	Length of an Arc.


SECTION   II
[S.C: 15302]

DIFFERENTIAL EQUATIONS AND STATISTICS

Chapter 4	Differential Equations							Marks 	: 16
										Hours	: 10
4.1        Definitions
a)  differential equation.
	b)    Order and degree of differential equation.
	
1. 	Types and Solution (first order first degree)
a) Variable separable
b)  homogeneous 
c) linear 
d) reducible to linear form 
e) exact differential equation.

Chapter 5	Application of differential equation					Marks	: 10
											Hours	:06
	5.1 Application of differential equation to engineering problems

Chapter 6	statictsics								Marks	: 14
											Hours	:08
6.1	Karl Pearson’s Correlaton Co efficient (formula and Problem)
6.2	Regression lines (X on Y and Y on X ). (formula and Problem)

IV	TERM WORK (Internal):					                          Marks : 25
Term Work Submission consists of  assignments (Minimum six) comprising                                        of problems (each minimum eight) covering all the topics mentioned above.

V	REFERENCE BOOKS:

1.	Mathematics for Polytech. Students	:S. P. Deshpande.
2.	Mathematics for Polytech. Students	:Patel & Rawal.
3.	Mathematics for Polytech. Students	:T. T. T. I,  Bhopal.
4.	Integral Calculus 			: Shanti Narayanan
5.	Statistics				: Shaum’s  Series	

VI	QUESTION PAPER PATTERN:  
	Q.No.
	Section-I
	Section-II
	Periodic Tests

	
	Bits
	Marks
	Bits
	Marks
	Bits
	Marks

	1
	Any 4 out of 6
	12
	
	
	Any 2 out of 3
	6

	2
	Any 3 out of 4
	12
	
	
	Any 2 out of 3
	8

	3
	Any 3 out of 4
	15 +1
	
	
	Any 1 out of 2
	6

	4
	
	
	Any 4 out of 6
	12
	
	

	5
	
	
	Any 3 out of 4
	12
	
	

	6
	
	
	Any 3 out of 4
	15 +1
	
	20


Allocation of Marks for different levels of Learning: 
	Levels of Learning
	Notation
	Range of % Marks

	Knowledge / Remembering
	K
	20-15

	Comprehension / Understanding
	C
	20-15

	Application & Analysis
	A
	60-70


	
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX



ENGINEERING MATERIALS
		(Subject Code :  15303) 
I	OBJECTIVES:
1.	To provide basic knowledge of engineering materials i.e. metals, alloys, and non metals.
2.	To provide adequate knowledge of material science so as to act as a foundation for other related subjects. 

II TEACHING AND EXAMINATION SCHEME:
	Teaching Scheme
	Evaluation Scheme(Marks)

	L (Hr)
	Pr (Hr)
	Cr.
	PR (S.C)
	Th.   
	Pr.   
	UT  
	T/W
	V.V 
	Total 

	
	
	
	
	
	
	
	Int.
	Ext.
	
	

	3
	
	3
	
	80(3 Hr)
	
	20(1 Hr)
	
	
	
	100


L-Lecture, Pr-Practical, PR-Pre Requisite, S.C-Sub. Code Th-Theory, UT-Unit Test, T/W- Term Work, Int- Internal, Ext- External, V.V-Viva Voce,
III	DETAILS OF CURRICULUM: 
SECTION   I
[S.C:   15303]
Chapter 1:	Introduction to Engineering Materials				Marks	:05           
    										 Hours :02
1.1	Overview of Engineering materials and their importance


Chapter 2	Structure of Materials							Marks	:10
											Hours  :06
2.1	Crystal Structures in meaterials
2.2	Solidification of metals
2.3      Grain size and its effect on properties of material.


Chapter 3	Properties of Materials						Marks   :10
											Hours    :08
3.1 Definition of properties: Hardness, Strength, Toughness, Ductility, Malleability, Plasticity, Brittleness, Wear resistance, Fatigue, Impact, Toughness, Creep, Corrosion Resistance, Machinability and Weldability. 
3.2 Effect of carbon, sulphur, phosphorus and hydrogen on the properties of ferrous materials.
3.3 Factors considered for selection of material.

 Chapter 4	Cast Iron & steel 							Marks   :15
											Hours   :08
4.1 Cast Irons: Definition, classification, Types of C.I., properties, uses of Gray C.I., White C.I., malleable C.I., S.G. Iron, Alloy C.I.
4.2 Steels: 
          4.2.1     Plain carbon steels- Types, their properties and uses.
          4.2.2     Alloy Steels: Definition, Need of alloying
                       Effect of alloying elements on properties of Steel i.e. effect of 
                       Cr, Ni, Mn, W, V, Mo, Ti, Be.
                       Types of Alloy steel:
                       Tool Steels, Die steels, Stainless Steel, Maraging Steel,
                       Spring Steel.  

SECTION   II
[S.C: 15303]

Chapter 5	Properties & Applications of Non – ferrous metals and alloys	Marks   :10
											Hours   :08	         
 5.1     Copper, Aluminium, Tin, Zinc, Lead          
 5.2     Brasses, Bronzes, Aluminium alloys, Solder alloys, Brazing alloys, Bearing metals. 
                      
Chapter 6	Properties & Applications of Non – Metallic Materials		Marks   :15
											Hours   :08
6.1	Plastics
6.2	Rubber
6.3	Ceramics
6.4	Composites
6.5       Adhesives
6.6       Abrasives
6.7       Glass
6.8       Insulating materials

Chapter 7    Properties and applications of  Emerging Materials               		Marks   :15
											Hours   :08
7.1      Super alloys such as  Hastelloy, Inconel, Waspaloy, Rene alloys
7.2      Cryogenic materials  such as 1100 Aluminium, Kevlar 49, Invar Fe -36 Ni 
7.3      Nano materials such as 2D materials and 3D materials
7.4      Smart materials such as Piezoelectric materials, Shape-memory alloys and    
                         shape-memory polymers,  Magnetostrictive materials 

IV	REFERENCE BOOKS:
1. Material Science & Metallurgy : O. P. Khanna
2. Material  Science : Hazra Choudhari
3. Engg, Materials : R. K. Rajput
4. Physical Metallurgy, V. Raghvan (PHI)
5.  Materials Science and Engineering, V. Raghvan
6. Physical Metallurgy, Lakhtin
7. Introduction to Physical Metallurgy, Sidney H Avner (TMH)
V	QUESTION PAPER PATTERN:  
	Q.No.
	Section-I
	Section-II
	Periodic Tests

	
	Bits
	Marks
	Bits
	Marks
	Bits
	Marks

	1
	Any 3 out of 5
	12
	
	
	Any 2 out of 3
	6

	2
	Any 2 out of 4
	12
	
	
	Any 2 out of 3
	8

	3
	Any 2 out of 3
	16
	
	
	Any 1 out of 2
	6

	4
	
	
	Any 3 out of 5
	12
	
	

	5
	
	
	Any 2 out of 4
	12
	
	

	6
	
	
	Any 2 out of 3
	16
	
	20


Allocation of Marks for different levels of Learning: 
	Levels of Learning
	Notation
	Range of % Marks

	Knowledge / Remembering
	K
	20-25

	Comprehension / Understanding
	C
	30-45

	Application & Analysis
	A
	50-30


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX


MACHINE DRAWING & COMPUTER AIDED DRAFTING
 (Subject Code: 15304)
I      OBJECTIVES:
1. To enable the students to practice freehand sketches of various machine elements.  
2. To teach the  principles of assembly and detail drawings of machine components.
3. To learn the basics of computer aided draftings 
4. To draw assembly and detals drawings  of machine elements using computer aided software. 

II TEACHING AND EXAMINATION SCHEME:
	Teaching Scheme
	Evaluation Scheme(Marks)

	L (Hr)
	Pr (Hr)
	Cr.
	PR (S.C)
	Th.   
	Pr.   
	UT  
	T/W
	V.V 
	Total 

	
	
	
	
	
	
	
	Int.
	Ext.
	
	

	1
	3
	4
	15204
	
	50(3 Hr)
	20(1 Hr)
	25
	25
	
	120


L-Lecture, Pr-Practical, PR-Pre Requisite, S.C-Sub. Code Th-Theory, UT-Unit Test, T/W- Term Work, Int- Internal, Ext- External, V.V-Viva Voce,

III	DETAILS OF CURRICULUM:
THEORY
Chapter 1	 Free Hand Sketches (To be taught in theory class) 		Hours   : 06
1.1	All  types of Thread profiles, conventional representation of  left and right hand 
threads, single and multi start, internal external threads
1.2  	Types of Nuts, Bolts, Set Screws
1.3  	Locking  arrangements of nuts
1.4  	Foundation Bolts
1.5  	Studs (Plain & Collar)
1.6  	Washers.
1.7  	Keys:- 	Saddle keys, Sunk keys, Round keys, Parallel and Taper keys, Gib –
headed keys,  Wood ruff key, Splined shaft (Key fitted with shaft and hub).
             Note: No Analytical Treatment	
1.8  	Single & double riveted lap and butt joints (using cup head rivets). Elementary welding symbols & machining symbols
1.9 	Application of Limits, Fits and Tolerances in Drawing

 Chapter 2  	 Assembly & Details of the following(To be taught in theory class)	         Hours : 10
	Pipe vice, Oldham’s Coupling, Screw Jack , Cotter Joint, Universal Coupling, Clapper Block of Shaper, Non Return Valve, Tool Holder of Lathe & Square Tool Post of Centre Lathe



PRACTICAL

Chapter 3   								                      Hours 	: 06
3.1	Introduction about AutoCAD
3.2	Recommended Hardware
3.3	Different types of Menu systems used in AutoCAD : Pull Down, Button, Screen, Icon, etc.
3.4	Function Keys for AutoCAD
3.5	Co-ordinate Systems: Absolute, Polar, Incremental
3.6	File Menu , Quick Setup, Advanced Setup
3.7	Draw Menu: line, circle, arc, Ellipse commands
3.8	Modify Menu: Erase, oops & Drawing setting: Osnap, Grid, Snap 
3.9	Basic exercises to include the above mentioned commands

Chapter 4								                  Hours  : 06
4.1	Draw Menu : Polygon, Donut, point
4.2		Modify Menu : Move, copy, array, break, mirror, offset, scale, rotate, trim, extend, stretch
4.3	   Exercises to include the above mentioned commands

Chapter 5 								                    Hours  : 06
5.1	 Draw Menu : Text, Mtext
5.2         View Menu : Zoom, pan
5.3         Modify Menu : Properties, Match Properties, Layer and Layer Management
5.4         Exercises to include the above mentioned commands

Chapter 6								                  Hours : 06
6.1	Draw Menu: Hatch, Bhatch, Pline, Multiline
6.2	Modify Menu: Pedit, Fillet, Chamfer, Lengthen, Multilate Editing
6.3	Editing with grips, List, Dist, Area, Dimension Menu
6.4	Exercises to include the above mentioned commands

		
Chapter 7								                 	Hours  : 04
7.1	Plotting the drawings
7.2	Selection of printer / plotter, paper size, plot layout, plat area, plot scale, plot offset, plot preview

Chapter 8									   	Hours: 10
8.1	Drafting of a given details from the Term work List
Chapter 9								            	Hours	: 10
9.1	Drafting of a given assembly from the Term work list


IV	TERMWORK (Internal: 25 Marks; External : 25 Marks)

Any two sheets each of assembly and details from the following: (To be completed during the practicals).
1.	Assembly and details of Pipe vice
2.	Assembly and details of Oldham’s Coupling
3.	Assembly and details of Screw Jack
4.	Assembly and details of Cotter Joint
5.	Assembly and details of Universal Coupling
6.	Assembly and details of Clapper Block of Shaper
7.	Assembly and details of Non Return Valve
8.	Assembly and details of Tool Holder of Lathe
9.	Assembly and details of Square Tool Post of Centre Lathe

V	REFERENCE   BOOKS:
1. 	AutoCAD Manual
2. 	Machine Drawing : P.J. Shah
3. 	Machine Drawing : N.D. Bhatt
4. 	Machine Drawing : N.H. Dubey

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX




MACHINE TOOLS III
(Subject Code: 15305)
I    OBJECTIVES:
This is a core subject. The objective of the subject is to teach the students about the various machining tool in manufacturing industry where chip forming processes are applied. This will help the students to understand the working principles and constructions of the machine tools and various process capabilities of the machine tools for manufacturing. This is also a prerequisite to workshop practice for doing hand on practice on machine tools.
II TEACHING AND EXAMINATION SCHEME:
	Teaching Scheme
	Evaluation Scheme(Marks)

	L (Hr)
	Pr (Hr)
	Cr.
	PR (S.C)
	Th.   
	Pr.   
	UT  
	T/W
	V.V 
	Total 

	
	
	
	
	
	
	
	Int.
	Ext.
	
	

	3
	
	3
	15205
	80(3 Hr)
	
	20(1 Hr)
	
	
	
	100


L-Lecture, Pr-Practical, PR-Pre Requisite, S.C-Sub. Code Th-Theory, UT-Unit Test, T/W- Term Work, Int- Internal, Ext- External, V.V-Viva Voce,
III	DETAILS OF CURRICULUM:

SECTION   I
[S.C: 15305]
Chapter 1	Milling Machines						     Marks	:20
									                 Hours	: 12
1.1	Introduction.
1.2	Classification & Types.
1.3	Size & Specifications.
1.4	Accessories & Attachments.
1.5	Milling cutters, their applications and specifications..
1.6	Set up & operations (Use of Clamps and Holding devices).
1.7	Indexing (Simple, Compound, Differential, Angular).
1.8	Cutting speed & feed machining time.

	
Chapter 2	Gear Manufacturing					             Marks  	: 20
									             Hours   	: 12

2.1	Gear tooth element.
2.2	Material for gear, types of gears.
2.3	Different methods of gear manufacturing.
	(Gear milling, gear shaping, gear hobbing, gear grinding).
2.4	Gear milling (set up, type of cutters).
2.5	Gear shaping (Working principle of machine tool, gear cutter, speed & feed) 
2.6	Gear hobbing (Working principle of machine tool, gear hob, speed, & feed)
2.7	Gear finishing (Gear shaping, grinding, burnishing, lapping)
2.8	Types of Gear Manufacturing ( Spur, Helical and Bevel)


SECTION   II
[S.C: 15305]

Chapter 3	Jig Boring						                 Marks  	: 10
									                 Hours   	: 08

3.1	Introduction.
3.2	Accessories & Attachments.
3.3	Co-ordinate dimensioning of component drawing.
3.4	Jig grinding (Introduction).

Chapter 4	Micro finishing						Marks  	: 10
									            Hours   	: 08

4.1	Introduction.
4.2	Introduction to Honing Machine.
4.3	Introduction to Laping Machine.
4.4	Super finishing process (Burnishing, Polishing, Buffing).

Chapter 5	Unconventional Machining Process				Marks  	: 20
									             Hours   	: 08

5.1	Introduction. 
5.2	Classification as per energy used.
5.3 	Electrical discharge machine (EDM), (Machine element, working principle, Dielectric, Electrode, application)
5.4 	Electro Chemical grinding. (ECG) (Only Introduction)
5.5	Electro chemical milling (ECM) (Only Introduction)
5.6	Laser beam machining (LBM), (Principle, Process application)
5.7	Water Jet Machining (WJM), (Principle, Process application)
5.8	Ultrasonic Machining (UM), (Principle, Process application)

IV	REFERENCE  BOOKS:

1. 	Workshop Technology: Hajra Chaudhary, Vol. 1 & 2
2.	Workshop Technology: Chapman, Vol. I, II, III  & IV
3. 	Production Technology: Jain & Gupta
4. 	Production Engineering: P. C. Shah
5. 	Production Technology: HMT
6. 	Manufacturing Process: Young
7. 	Manufacturing Process: Cambell
8. 	Mechanical Technology: Charnov






V	QUESTION PAPER PATTERN:  
	Q.No.
	Section-I
	Section-II
	Periodic Tests

	
	Bits
	Marks
	Bits
	Marks
	Bits
	Marks

	1
	Any 3 out of 5
	12
	
	
	Any 2 out of 3
	6

	2
	Any 2 out of 4
	12
	
	
	Any 2 out of 3
	8

	3
	Any 2 out of 3
	16
	
	
	Any 1 out of 2
	6

	4
	
	
	Any 3 out of 5
	12
	
	

	5
	
	
	Any 2 out of 4
	12
	
	

	6
	
	
	Any 2 out of 3
	16
	
	20


VI Allocation of Marks for different levels of Learning: 
	Levels of Learning
	Notation
	Range of % Marks

	Knowledge / Remembering
	K
	20-25

	Comprehension / Understanding
	C
	30-45

	Application & Analysis
	A
	50-30



XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX



APPLIED MECHANICS
(Subject Code: 15306)
	OBJECTIVES:
5. To enable the students to understand different types of system of forces and their effects on bodies.
6. To understand the concept of efficiency, velocity ratio and mechanical advantage of  different types of machines.
7. To learn the principles and conditions of equilibrium to solve engineering problems related to forces.
8. To study graphic statics to find forces using graphical method.
II TEACHING AND EXAMINATION SCHEME:
	Teaching Scheme
	Evaluation Scheme(Marks)

	L (Hr)
	Pr (Hr)
	Cr.
	PR (S.C)
	Th.   
	Pr.   
	UT  
	T/W
	V.V 
	Total 

	
	
	
	
	
	
	
	Int.
	Ext.
	
	

	3
	2
	5
	-
	80(3 Hr)
	25(2 Hr)
	20(1 Hr)
	25
	
	
	150


L-Lecture, Pr-Practical, PR-Pre Requisite, S.C-Sub. Code Th-Theory, UT-Unit Test, T/W- Term Work, Int- Internal, Ext- External, V.V-Viva Voce,
III	DETAILS OF CURRICULUM:
SECTION   I
[S.C: 15306]
Chapter 1	Introduction to Mechanics						Marks	: 08
											Hours	: 04
1.1	Fundamental concepts – Matter, body, particle, rigid body, body in motion, body at rest.  System of units – fundamental & derived, MKS, CGS, SI units – Scalar & Vector quantities – Branches of mechanics – statics, dynamics, kinetics, kinematics.
0. Concept of force, definition, unit, characteristics, representation by vector and by Bow’s notation, idealization of mechanics through free body diagram. Graphical representation, Principle of transmissibility of force, 
0. Systems of forces, coplanar & non-coplanar concurrent & non-concurrent, parallel & non-parallel force systems.
	
Chapter 2	Simple Machines							Marks	: 14
											Hours	: 08
2.1 Introduction, types )(simple, compound), load and effort, mechanical advantage, velocity ratio, input output, ideal machine, frictional loss (load and effort)
2.2 Law of machine, maximum mechanical advantage and efficiency, reversibility of machine, self locking of machine, simple numerical problems
2.3 Velocity ratio for simple machines ( simple axle and wheel, differential axle and wheel, Weston’s differential pulley block, single and double purchase crab, worm and worm wheel, general pulley block, screw jack
2.4 Calculation of velocity ratio, mechanical advantage and efficiency.  
            Note: Simple problems only.


Chapter 3	Composition of forces						Marks	: 18      											Hours	: 12 
3.1 Resultant of forces, Parallelogram law of forces for resultant, Triangle law of forces   
for resultant, Polygon law of forces for resultant  Resolution of forces into two components, methods, Principle of resolution of forces, Simple problems.
3.2  Moment of a force, units, types, geometrical representation, Varignon’s Principle of moment, (simple problems)
3.3 Couple – concept, units, types, Characteristics of couple, Resultant couple.
3.4 Parallel forces like & unlike parallel forces resultant of parallel forces (analytical method), simple problems.
3.5 Resultant of concurrent forces, Resultant of non-concurrent forces (analytical method), simple problems.
3.6 Graphical method: space diagram, vector diagram, polar diagram and funicular polygon, to determine resultant of concurrent and parallel forces
SECTION   II
[S.C: 15306]
Chapter 4	Equilibrium of Coplanar Forces					Marks	: 18      											Hours	: 12 
4.1 Concept, definition, relation between resultant & equilibrant.
4.2 Principles of equilibrium, Two force, Three force & four force principles, Triangle law of forces, Polygon law of forces, Lami’s theorem, Law of moment.
4.3 Equilibrium of concurrent forces, Equilibrium of parallel forces
4.4 Conditions of equilibrium – Concurrent forces, Parallel forces, Non-concurrent forces
4.5 Types of beams, supports, loads ( Concentrated & uniformly distributed loads), support reactions (simply supported and overhanging beams with vertical loads only ), (simple problems)
4.6 Graphical method to determine support reactions for vertical loads only.

Chapter 5	Friction								Marks	: 16      											Hours	: 10 
0. Introduction – Types of frictions, laws of static friction, laws of dynamic friction, coefficient of friction, angle of friction, angle of repose, cone of friction.
0. Equilibrium of of body on horizontal and  inclined plane
0. Ladder friction
            
Chapter 6	Centre of Gravity							Marks	: 06      											Hours	: 02
1. Introduction to Centre of gravity. 
2. Centre of gravity of standard solid bodies like prisms, pyramids, cylinder, cone, sphere,                             hemisphere (Solid and hollow). 



IV		TERM WORK (Internal):	                      					Marks	: 25
A)	List of Experiments:  (Any  Eight)						
1. Verification of Parallelogram Law of Forces
2. Verification of Triangle law of forces.
3. Verification of Lami’s  Theorem.
4. Verification of  Polygon Law of Forces
5. Verification of law of moments
6. Support reactions in beams
7. Friction on inclined plane.
8. Experiment on Jib Crane
9. Collision of bodies                                                                                                                                                                                                                                                              

B)	Graphical Solutions to find  resultant forces in the  following cases on A-4 sheets.
	1) Concurrent forces (2 problems)
	2) Parallel forces (2 problems)
	3) Support reactions (2 problems)

V	REFERENCE BOOKS: 
1.	A Text Book of Applied Mechanics: Ramamrutham.
2.	Engineering Mechanics : P.S. Sawhney.
3.	Applied Mechanics	: M.V. Panchanadikar
4.	Applied Mechanics	: B.G. Bhandarkar
5.	Applied Mechanics	: Sunil S. Deo.
6.	Applied Mechanics	: V. M. Bagul.           
7.	Engineering Mechanics	: R. S. Khurmi
8.   	Engineering Mechanics	: A. R. Basu
VI	QUESTION PAPER PATTERN:  
	Q.No.
	Section – I
	
Section –II

	Periodicals Tests

	
	Bits
	Marks
	Bits 
	Marks
	Bits 
	Marks 

	1
	Any 3 out of 5
	12
	
	
	Any 2 out of 3
	6

	2
	Any 2 out of 3
	12
	
	
	Any 2 out of 3
	8

	3
	Any 2 out of 3
	16
	
	
	Any 1 out of 2
	6

	4
	
	
	Any 3 out of 5
	12
	
	

	5
	
	
	Any 2 out of 4
	12
	
	

	6
	
	
	Any 2 out of 3
	16
	
	20


Allocation of Marks for different levels of Learning: 
	Levels of Learning 
	Notation
	Range of % Marks 

	Knowledge / Remembering  
	K
	20 – 15 

	Comprehension / Understanding 
	C
	20 – 15 

	Application & Analysis 
	A
	60 – 70 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX



BASIC ELECTRICAL AND ELECTRONICS ENGINEERING
( Subject Code:  15307)
I	OBJECTIVES:
            Student should be able to  
1.  Identify different components and classify them
2. Understand the basic theorems in electric circuits and use of different components and functions of electric machines
3. Understand the concepts of semiconductors, transistors,  open up, transducers and design simple circuits.
4. Understand different logic gates, digital operations and its applications.
II    TEACHING AND EXAMINATION SCHEME:
	Teaching Scheme
	Evaluation Scheme(Marks)

	L (Hr)
	Pr (Hr)
	Cr.
	PR (S.C)
	Th.   
	Pr.   
	UT  
	T/W
	V.V 
	Total 

	
	
	
	
	
	
	
	Int.
	Ext.
	
	

	3
	2
	5
	-
	80(3 Hr)
	25(2 Hr)
	20(1 Hr)
	25
	
	
	150


L-Lecture, Pr-Practical, PR-Pre Requisite, S.C-Sub. Code Th-Theory, UT-Unit Test, T/W- Term Work, Int- Internal, Ext- External, V.V-Viva Voce,
III	DETAILS OF CURRICULUM:
SECTION   I
[S.C: 15307]
Chapter 1	Introduction to Electrical Power, Safety and conversation	              Marks  : 06
									                         Hours   : 04
0. Generation of electric power
0. Transmission and distribution of electric power
0. AC and DC supply
0. Necessity of earthing
0. Types of safety tools

Chapter 2	AC Fundamentals	& Three phase supply			            Marks  : 08
									                        Hours   : 05

2.1 	Cycle, frequency, phase, period and amplitude
2.2 	RMS value and Average value
2.3 	Peak factor and Form factor
2.4 	Three phase supply
2.5 	Advantages of three phase supply over single phase supply
2.6 	Three phase Star and Delta connection
2.7 	Line and Phase Relations in Star connections
2.8 	Line and Phase Relations in Delta connections

Chapter 3	Transformer						                       Marks  	: 08
									                       Hours   	: 05
3.1	Construction
3.2 	Principle of operation
3.3 	Types of transformer based on construction and voltage
3.4 	EMF Equation and Transformation Ratio
3.5 	Characteristics of an Ideal Transformer
3.6	Losses in Transformer: Copper losses, Iron losses 	
3.7 	Applications of Transformers

Chapter 4	DC Machines						                      Marks  	: 09
									                      Hours   	: 05
4.1 	Construction of DC Motor and types
4.6 	Principle of operation of DC Motor
4.7 	Speed Torque characteristics of DC Motor
4.9 	Applications of DC Motor


Chapter 5	AC Machines						                    Marks  	: 09
									                    Hours   	: 05

5.1 	Construction of 3 phase Induction Motor
5.2 	Principle of operation of 3 phase Induction Motor.
5.3 	Applications of 3 phase AC motors
5.4 	Single phase Induction Motor
5.5 	Applications of single phase AC motors
5.8 	Classification of Industrial drives
5.9 	Factors for selection of a motor for different drives. 	

SECTION II
[S.C:]

Chapter 6	Electronic Devices 					                    Marks  	: 15
									                    Hours   	: 06

Introduction to electronic devices, their symbols and characteristics– Diode, Zener diode,  Bipolar Junction Transistor (BJT), Field Effect Transistor (FET) –MOSFET, SCR 

Chapter 7	Rectifier, filter and amplifier				                   Marks  	: 15
									                  Hours   	: 06

Circuit diagram and operation – Half wave, full wave & bridge rectifier, Filters – L, C, L-C, n filter 

  
Chapter 8	Tranducers						                   Marks  	: 10
									                 Hours   	: 06
Transistor as a switch and amplifier, single stage transistor amplifier CE  Types of transducers, measurement of displacement ( LVDT) Temperature ( using thermocouple) Strain ( using strain gauges) Light speed transducer.
A/D D/A convertoers, data converters

Chapter 9	Integrated circuits					                 Marks  	: 10
									                 Hours   	: 06
Block diagram, configuration and use of op amp as inverting, non inverting, comparator, Schmitt trigger, square wave generator, and applications.
IC numbers and pin diagram– NOT, AND, OR, NAND, NOR, XOR, XNOR and NAND as universal gate.
Digital IC and Logic gates




IV	TERM WORK(Internal):							Marks : 25
a)	PRACTICAL:
1. Demonstration of electrical wiring, cable connection and earthing of a building
1. Use of multimeter (analog and digital) for current, voltage and resistance measurement (Use of colour code for resistors). Testing of components like diode, LED, Zener diode, inductor, capacitor using a multimeter.
1. Study of various types of Electric Accessories, Demonstration of Safety tools and First aid measures
1. Study of different types of Lamps and their specifications
1. Study of DC Motor
1. Study of three phase Induction Motor
1.        Study of front panel of CRO and measurement of frequency and voltage.
1.        Verify characteristics of 3 phase balanced Star/ Delta connection
1. Study of SC and OC tests of transformer
1. Verify truth tables for logic gates – NOT, AND, OR, NAND, NOR, XOR, XNOR
b)	Assignments based on the syllabus: 
Term Work Submission consists of Journal based on the above-mentioned practical and assignments based on above-mentioned syllabus. 
IV	REFERENCE  BOOKS:
· Electrical Technology: V.K. Mehta
· Electrical Technology (Vol. I to IV) : B. L. Theraja
· Electrical Technology: H. Cotton 
· Principles of Electronics	: V.K. Mehta- S. Chand & Company Ltd., New Delhi
· Electronic Principles	: Paul Malvino – Tata McGraw Hill Publishers 
· Electronic Devices & Components  	: A. Mottershead- Prentice Hall of India
· Digital Electronics: R. P. Jain – Tata McGraw Hill

VI	QUESTION PAPER PATTERN:  
	Q.No.
	Section – I
	
Section –II

	Periodicals Tests

	
	Bits
	Marks
	Bits 
	Marks
	Bits 
	Marks 

	1
	Any 3 out of 5
	12
	
	
	Any 2 out of 3
	6

	2
	Any 2 out of 3
	12
	
	
	Any 2 out of 3
	8

	3
	Any 2 out of 3
	16
	
	
	Any 1 out of 2
	6

	4
	
	
	Any 3 out of 5
	12
	
	

	5
	
	
	Any 2 out of 4
	12
	
	

	6
	
	
	Any 2 out of 3
	16
	
	20



Allocation of Marks for different levels of Learning: 
	Levels of Learning 
	Notation
	Range of % Marks 

	Knowledge / Remembering  
	K
	20 – 15 

	Comprehension / Understanding 
	C
	20 – 15 

	Application & Analysis 
	A
	60 – 70 



XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX

MACHINE SHOP PRACTICES-I
(Subject Code: 15308)
	OBJECTIVES:
1.	To equip the student with the knowledge of Machine Tools, Tooling and various Machining Operations.
2.	To train the students to acquire skill on machining operation, like Straight Turning, Step Turning, Taper Turning, Grooving, Drilling, Grinding, etc.
3.	To develop the skill to prepare Job Report File.

II    TEACHING AND EXAMINATION SCHEME:
	Teaching Scheme
	Evaluation Scheme(Marks)

	L (Hr)
	Pr (Hr)
	Cr.
	PR (S.C)
	Th.   
	Pr.   
	UT  
	T/W
	V.V 
	Total 

	
	
	
	
	
	
	
	Int.
	Ext.
	
	

	
	6
	6
	15207
	
	50(6 Hr)
	
	50
	50
	
	150


L-Lecture, Pr-Practical, PR-Pre Requisite, S.C-Sub. Code Th-Theory, UT-Unit Test, T/W- Term Work, Int- Internal, Ext- External, V.V-Viva Voce,
III	DETAILS OF CURRICULUM:	
To conduct the following practical on lathe:-

1.	One job involving plain turning, step turning, grooving and chamfering in between centers.
2.	One job involving plain turning, step turning, taper turning, grooving and chamfering.
3.	One job involving internal boring, reaming, chamfering.
4.          One Job involving Shaping (rectangle)
5.         Demonstration on EDM and Precision Milling machine involving Jig Boring.
    
IV	TERM WORK
Term Work Submission consists of the satisfactory completion of above mentioned four  exercises and submission of Job Report File. 
V	PRACTICAL EXAMINATION:
	Practical examination is based on composite operations including plain/step/taper  turning, kurling and grooving.
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX



PROFESSIONAL PRACTICES-II & ENVIRONMENTAL STUDIES
 (Subject Code: 15401)
I	OBJECTIVES:
          Students will be able to:
1. Acquire information from different sources
2. Prepare notes for given topic
3. Interact with peers to share thoughts
4. Prepare a report on industrial visit, expert lecture

II    TEACHING AND EXAMINATION SCHEME:
	Teaching Scheme
	Evaluation Scheme(Marks)

	L (Hr)
	Pr (Hr)
	Cr.
	PR (S.C)
	Th.   
	Pr.   
	UT  
	T/W
	V.V 
	Total 

	
	
	
	
	
	
	
	Int.
	Ext.
	
	

	
	2
	2
	-
	--
	--
	--
	50
	20
	--
	50


L-Lecture, Pr-Practical, PR-Pre Requisite, S.C-Sub. Code Th-Theory, UT-Unit Test, T/W- Term Work, Int- Internal, Ext- External, V.V-Viva Voce,
III    	DETAILS OF CURRICULUM:
ACTIVITIES
Activity 1	Audio Visuals and Industrial visit.						Hours	: 6

1.1	Audio Visuals to be organized and presented by teacher. Students are required to critically view them and answer specific questions given by teacher.  The subjects will be centered around Environment studies.
1.2	Students are required to prepare an environmental based report  on the industrial visit and  do the presentation  of the same as a part of the term work


Activity 2	Lectures by Professional / Industrial Expert					Hours    : 4
                  	be organised from any of areas of the			 	 	
		current interest (Minimum two)
                  
2.1	Environmental issues of present
2.2        Industrial waste management
2.3        Carbon credits
2.4        Industrial safety
2.5        ISO 14000

Activity 3	Individual Assignments							Hours	: 6

Any three from the list suggested:
3.1	           Sustainable  development
3.2                   Green design
3.3                   International bodies and their work in environment
3.4                   Occupational health and safety    
		Students are required to prepare the assignment and do the presentation.

Activity 4	Social Service									Hours	: 8

4.1	The student in a group or individually shall involve in some social service activities, prepare a report and do the presentation . The area of activity may be:
4.1.1	Community Polytechnic
4.1.2	Environment 
4.1.3	Service to any unit in the complex
4.1.4	Health
4.1.5      Education
4.1.6      Any other social service approved by the faculty.

Activity 5       Generic Course                                                                          		Hours	: 8

             5.1        Students can take any course related to technology or service and bring proof of 
                         successful   completion.   This will give them opportunity to learn any new technique  
                           or skill of their choice.Sample list of subjects : Duration about one month : or 60 hours 
a. CAD /CAM
b. CNC
c. Automobile mechanic
d. Welding 
e. A/C Refrigeration 
f. Electrical 
IV	TERM WORK: (Internal)								Marks	: 50
Term work includes the above mentioned activities and submission of Journal based on that.
	S.N
	Activity
	Marks

	1
	Audio Visuals / Social Service
	10

	2
	Industrial visit
	10

	
	Seminar/ Expert Lecture - 1
	10

	3
	Seminar/Expert Lecture - 2
	

	4
	 Individual Assignment
	10

	5
	Generic Course
	10



Term work includes the above mentioned activities and submission of Journal based on that.
V	REFERENCES : 
1.	Industrial Safety and Environment   Anupam Prashar and Pratibha Bansal
2.          http://www.esf.edu/es/history.htm
3.            http://www.middlebury.edu/academics/es
4.            http://www.esac.ca/about/a-brief-history-of-esac/ 
5.          Human factors in product design: current practice and future trends
             W Green, PW Jordan 

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX



THEORY OF MACHINES
(Subject Code: 15402)
I	OBJECTIVES:
1. To make the learner understand the function  of  machines and its different parts (elements).
2. To make the learner understand the kinematic relations of machine parts.
3. To orient the learners towards kinematics and functions of mechanisms and their inversions .
4. To understand the working of simple mechanisms as sub-assembly / assembly of machine.
5. Understanding of causes and remedies for unbalancing and vibrations of machine parts.
6. Study of various mechanical drives for their merits / demerits and selection.
7. To understand the role of friction in machine parts.

II TEACHING AND EXAMINATION SCHEME:
	Teaching Scheme
	Evaluation Scheme(Marks)

	L (Hr)
	Pr (Hr)
	Cr.
	PR (S.C)
	Th.  
	Pr. 
	UT  
	T/W
	V.V 
	Total 

	
	
	
	
	
	
	
	Int.
	Ext.
	
	

	3
	2
	5
	15402
	80(3 Hr)
	--
	20(1 Hr)
	
	50
	
	150


L-Lecture, Pr-Practical, PR-Pre Requisite, S.C-Sub. Code Th-Theory, UT-Unit Test, T/W- Term Work, Int- Internal, Ext- External, V.V-Viva Voce,
III	DETAILS OF CURRICULUM:
SECTION   I
[S.C: 15402]
Chapter 1	Kinematics						Marks		:	12
						Hours		:	09
1.1	Introduction to theory of machines, kinematics, kinetics, Dynamics and statics.
1.2	Links / elements, kinematic pairs and their classifications.
1.3	Kinematic chains and classifications as mechanisms and inversions
1.4	Four bar chair, single slider chain and double slider chain with their inversions.	

Chapter 2	Velocity and Acceleration in				Marks		:	16
		Mechanisms						Hours		:	09

2.1 Types of motions – angular and linear relative and absolute 
2.2 Velocity – angular and linear for various elements and relation between them.
2.3 Velocity of a link using linear velocity vector diagram for simple mechanisms (upto four elements only).
2.4 Acceleration and angular acceleration, radial and tangential components of acceleration, acceleration on a link, acceleration of points on a link  using linear acceleration vector diagrams for simple mechanisms (without Corrioli ’s component).

Chapter 3	Cam Drives					             Marks		:       	12										Hours		:	04
3.1	Introduction
3.2	Classifications of cam and followers.
3.3	Terminology used for cam profiles.
3.4	Type of follower, motions – uniform velocity, SHM, uniform (equal / unequal) acceleration and retardation.
3.5	Problem on cam profile design.
SECTION  II
[S.C: 15402]

Chapter 4	Power Transmission					Marks		:	16
									Hours		:	14	
4.1	Introduction to power transmission methods .Advantages , disadvantages and limitations of 	each type and their application areas.
4.2	Working principle of belt drive and chain drive. law of belting ,types of belt drives  and chains 	and applications.
4.3	Calculations of belt length, velocity ratio with / without slip, considering / neglecting belt 	thickness
4.4	Calculations of working tension ratio, centrifugal tension, maximum power conditions, power 	transmitted, initial tensions etc. (for flat and grooved pulleys)
4.5	Concept of creep, crowning of pulleys and types of pulleys.

4.6	Introduction to gears and their types ,applications of different types of gears  ,gear 	terminology (spur gear)
4.7	Law of gearing, involutes and cycloid profiles and  their advantages and disadvantages 	
4.8	Gear trains and their types. train value and speed ratio of spur and compound gear trains,
4.9	Design of simple spur gear train for given module, velocity ratio and approximate centre to centre distance.

Chapter 5	Friction in bearings					Marks		:	10
									Hours		:	05
5.1	Uniform wear and uniform pressure assumptions.
5.2	Friction in bearings.
5.3	Power loss due to friction in various types of bearings.
5.4	Antifriction bearings

Chapter 6	Fly Wheels and Governors				Marks		:	08
									Hours 		:	04	
6.1	Working and function of flywheel.
6.2	Governors –working and function, difference between flywheel and governors, classification of 	governors , construction  and working of pendulum type, dead weight 	and spring control 	governors (one for each without mathematical treatment)

 
Chapter 7	Balancing of Machine Parts				Marks		:	06
									Hours		:	03
7.1	Concept of unbalanced forces. Effects of unbalancing and remedy by balancing.
7.2	Balancing of rotating masses in same plane, analytical and graphical method	
7.3	Introduction to vibration and terminology.
7.4	Types of vibrations.
7.5	Causes of vibration in machines, their effects and remedies (no mathematical treatment).

Note:	Mathematical derivations of formulae not included but application for problem solving by analyzing parameters in formulae.  



IV	TERM WORK: (External)								Marks	: 50
List  of  Practicals/assignments:
Assignment on types of mechanisms and inversions .
Velocity and acceleration vector diagrams (two problems on drawing sheet).
Profile drawing of cams (2 problems on sheets).
Assignment on types of belt drives and types of chains (No mathematical treatment).
Assignment on types of gears , gear terminology and types of gear trains.
Study of mechanical drives using friction wheel, Geneva mechanism etc
Demonstration of vibrations/balancing
Fabrication of mechanism model/ modeling and animation of mechanisms/ preparation of chart of mechanisms

Note: Term Work consists of Submission of Journal based on the above-mentioned practical/ assignments. 
V	QUESTION PAPER PATTERN  
		Q.No.
	Section – I
	Section –II

	Periodicals Tests

	
	Bits
	Marks
	Bits 
	Marks
	Bits 
	Marks 

	1
	Any 3 out of 5
	12
	
	
	Any 2 out of 3
	6

	2
	Any 2 out of 4
	12
	
	
	Any 2 out of 3
	8

	3
	Any 2 out of 3
	16
	
	
	Any 1 out of 2
	6

	4
	
	
	Any 3 out of 5
	12
	
	

	5
	
	
	Any 2 out of 4
	12
	
	

	6
	
	
	Any 2 out of 3
	16
	
	20


	Allocation of Marks for different levels of Learning: 
	Levels of Learning 
	Notation
	Range of % Marks 

	Knowledge / Remembering  
	K
	20 – 25 

	Comprehension / Understanding 
	C
	30 – 45 

	Application & Analysis 
	A
	50 – 30 



VI	REFERENCE BOOKS:
1. Theory of Machines by R.S Khurmi 
2. Theory Of Machines by P .L Ballaney	3.Theory Of machines by S.S Rattan      
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX




METALLURGY & HEAT TREATMENT
(Subject Code   15403)
I	OBJECTIVES:
1.	To provide the fundamental knowledge of heat treatment process as required for the various Dies and Tools and other steel parts.
2.	To provide the basic knowledge of various alloy steels and cast Irons.
To provide basic introduction to Powder Metallurgy as metal shaping process.

II	 TEACHING AND EXAMINATION SCHEME:
	Teaching Scheme
	Evaluation Scheme(Marks)

	L (Hr)
	Pr (Hr)
	Cr.
	PR (S.C)
	Th.  
	Pr. 
	UT  
	T/W
	V.V 
	Total 

	
	
	
	
	
	
	
	Int.
	Ext.
	
	

	3
	
	3
	15303
	80(3 Hr)
	
	20(1 Hr)
	
	
	
	100


L-Lecture, Pr-Practical, PR-Pre Requisite, S.C-Sub. Code Th-Theory, UT-Unit Test, T/W- Term Work, Int- Internal, Ext- External, V.V-Viva Voce,

III	DETAILS OF CURRICULUM: 
SECTION   I
[S.C: 15403]
Chapter 1:	Physical Metallurgy		                                                       Marks	: 10      										       Hours	: 06     
1. Definition of Alloy system, phase rule, lever rule
2. Types of alloy systems 
3. Effect of alloying elements such as Cr, Ni, Co, Si, Al

Chapter 2	Iron – Iron Carbide Phase  Diagram				   Marks	: 10     											   Hours	: 04
2.1	Allotropic modifications of Iron.
2.2      Iron – Iron Carbide phase diagram 
2.3	Phase present in the Fe-C system viz. Ferrite, Austenite, Cementite and 
liquid.
2.4 Reactions in the Fe – Fe3C system.

Chapter 3	Heat Treatment Theory		                                       Marks	: 10      										   Hours	: 08
3.1     Time temperature Transformation (TTT) Diagrams
3.2     Transformation of Austenite to Perlite,Transformation of Austenite to Bainite.
          Transformation of Austenite  to Martensite
3.3     Martempering, Austempering, Ausforming : Basic process and advantages

Chapter 4	Non Destructive Testing		                                   Marks	: 10      											Hours	: 06
4.1      Scope and Importance
4.2      Dye – penetrant Inspection
4.3      Magnetic particle Inspection
4.3 Ultrasonic Inspection
4.4       Radiography: X – ray and Gamma ray techniques
4.5             Eddy current testing.

SECTION II
[S.C: 15403]

Chapter 5	Surface treatment of Steels		                                  Marks  	10
                                                                      Hours    04
5.1    Surface hardening processes: Carburizing, Nitriding, cyaniding, 
5.2    Flame hardening and Induction hardening. 
          
Chapter 6	 Sintering and tempering Furnaces	                                    Marks	: 05      											Hours	: 04 
6.1  Various types of  furnaces
6.2  Protective atmospheres.


Chapter 7	Heat Treatment of Steels		                                      Marks	: 10      									          	  Hours		: 10 
7.1   Concept , Definition and objectives of heat treatment.
7.2   Annealing of steels: Full, stress relief process (Recrystallisation), Isothermal annealing 
7.3   Normalising: Purposes and process of normalising
7.4   Hardening:  process, conventional hardening process, quenching media 
       and the quenching mechanism.
7.5   Hardenability and its measurement by end-quench test. 
        Tempering: Purpose, process and types of tempering.

Chapter 8	Powder Metallurgy			                                         Marks	: 15      										     Hours	: 06 
8.1     Principal process.
8.2     Applications
8.3     Limitations
8.4     Brief Idea about production of metal powders by atomization, reduction and 
          electrolysis
8.5     Compacting methods
8.6     Presintering and sintering of powder compacts.
8.7     Production of self-lubricating bearings and cemented carbides by Powder   
          Metallurgy process.


IV	REFERENCE BOOKS:

1.	Material Science & Metallurgy by O. P. Khanna
2.	Material Science & Metallurgy for engineers by V. D. Kodgire
3.        Materials Science and Engineering, V. Raghvan
5.        Phase Diagrams in Metallurgy, Frederic N. Rhines (Mc Graw Hill)
6.        Introduction to Physical Metallurgy, Sidney H Avner (TMH)
7.        Physical Metallurgy, Lakhtin
8.        Powder Metallurgy Technology, G. S. Upadhayaya





V	QUESTION PAPER PATTERN  
	Q.No.
	Section – I
	Section –II

	Periodicals Tests

	
	Bits
	Marks
	Bits 
	Marks
	Bits 
	Marks 

	1
	Any 3 out of 5
	12
	
	
	Any 2 out of 3
	6

	2
	Any 2 out of 4
	12
	
	
	Any 2 out of 3
	8

	3
	Any 2 out of 3
	16
	
	
	Any 1 out of 2
	6

	4
	
	
	Any 3 out of 5
	12
	
	

	5
	
	
	Any 2 out of 4
	12
	
	

	6
	
	
	Any 2 out of 3
	16
	
	20


	Allocation of Marks for different levels of Learning: 
	Levels of Learning 
	Notation
	Range of % Marks 

	Knowledge / Remembering  
	K
	20 – 25 

	Comprehension / Understanding 
	C
	30 – 45 

	Application & Analysis 
	A
	50 – 30 



XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX



JIGS & FIXTURE DESIGN
( Subject Code : 15404)
I	   OBJECTIVES:
To enable the students to understand the  use of Jigs and Fixtures in the manufacturing of engineering components in batch production and mass production.
II	 TEACHING AND EXAMINATION SCHEME:
	Teaching Scheme
	Evaluation Scheme(Marks)

	L (Hr)
	Pr (Hr)
	Cr.
	PR (S.C)
	Th.  
	Pr. 
	UT  
	T/W
	V.V 
	Total 

	
	
	
	
	
	
	
	Int.
	Ext.
	
	

	3
	3
	6
	15304
	80(3 Hr)
	
	20(1 Hr)
	25
	25
	
	150


L-Lecture, Pr-Practical, PR-Pre Requisite, S.C-Sub. Code Th-Theory, UT-Unit Test, T/W- Term Work, Int- Internal, Ext- External, V.V-Viva Voce,
III	DETAILS OF CURRICULUM:
SECTION   I
[S.C: 15404]
Chapter 1	Introduction				                                            Marks	: 10      										        Hours	: 04
1.1	Introduction to Jigs & Fixtures and advantages
1.2	Jigs and Fixtures components. Difference between Jig and Fixture, design of  Jigs with reference to interchange ability, simplicity, ease of operation, economy of motion, rigidity and  swarf  disposal.

Chapter 2 	Elements of Jigs & Fixtures		                                         Marks	: 12      										     Hours	: 08
2.1	Locating elements :	Principle of location, locating methods, 3-2-1 method. Type  of locators, Material for locators.
2.2 Clamping elements : Principle of clamping, type of clamps, Multiple clamping arrangement, pinch clamping power clamping, power clamping, wedge /cam clamping.
2.3 Setting & Guiding elements : Different types of bushes and its material.
2.4 Indexing methods : Linear indexing, Rotary indexing, different Method of rotary indexing and its applications. 
2.5      Heat Treatment of locating and guiding elements
Chapter 3	Types   of   Jigs			                                           Marks	: 11      										       Hours	: 09
Indexing Type Jig, Turnover Jig, Box Type Jig, Latch type Jig, Sandwich type Jig, Plate Jig, Template Jig.
Chapter 4.	Types  of  Fixtures			                                             Marks	: 07      											Hours	: 03
Milling fixture, Turning fixture and Grinding fixture.

SECTION   II
[S.C: 15404]

Chapter 5.	Jig  And  Fixture Case Study		                                             Marks	: 40      											Hours	: 24
	Case study of Turnover jig, Latch type jig, one type of indexing jig. 
1. Milling fixture, Turning fixture and Grinding fixture.                                    

IV	TERM WORK: (Internal: 25 marks, External: 25 marks)		
Term work submission consist of the following sheets :

1.	Location and jig bushes (One sheet with any 10 types of locators). 
2.	Different types of clamps (One sheet with 5 types of clamps).
3.	Assembly and details of two jigs (Two sheets).
4.	Assembly and details of two fixtures (Two sheets)
  	[tolerance and materials used for different elements to be 
shown]
5.        Demonstration of jigs & Fixtures with components
6.        One assignment on CNC fixtures

Neat sketches of five jigs and five fixtures on a sketch book for 
practice purpose.

V	REFERENCE  BOOKS :

1.	Jigs & Fixtures Design: P.H. Joshi
2.	Jigs And Fixtures	: Kempster
3.	Tool Design		: Donaldson
4.	Tool Design		: ASTM
5.	Workshop Technology: Chapman.  Volume – III

VI	QUESTION PAPER PATTERN  
		Q.No.
	Section – I
	Section –II

	Periodicals Tests

	
	Bits
	Marks
	Bits 
	Marks
	Bits 
	Marks 

	1
	Any 3 out of 5
	12
	
	
	Any 2 out of 3
	6

	2
	Any 2 out of 4
	12
	
	
	Any 2 out of 3
	8

	3
	Any 2 out of 3
	16
	
	
	Any 1 out of 2
	6

	4
	
	
	Any 3 out of 5
	12
	
	

	5
	
	
	Any 2 out of 4
	12
	
	

	6
	
	
	Any 2 out of 3
	16
	
	20


	Allocation of Marks for different levels of Learning: 
	Levels of Learning 
	Notation
	Range of % Marks 

	Knowledge / Remembering  
	K
	20 – 25 

	Comprehension / Understanding 
	C
	30 – 45 

	Application & Analysis 
	A
	50 – 30 



XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX



ELEMENTS OF  MECHANICAL ENGINEERING
(Subject Code: 15405)
I	OBJECTIVES:
The students will be able to :-

1.	Understand basic concepts of Boilers.
2.	Know the working principle of compressors, Gas Turbines, Hydraulic Turbines, I.C. Engines, etc.
3.	Know the principles of refrigeration and air-conditioning systems and their working


II	 TEACHING AND EXAMINATION SCHEME:
	Teaching Scheme
	Evaluation Scheme(Marks)

	L (Hr)
	Pr (Hr)
	Cr.
	PR (S.C)
	Th.  
	Pr. 
	UT  
	T/W
	V.V 
	Total 

	
	
	
	
	
	
	
	Int.
	Ext.
	
	

	3
	2
	5
	15405
	80(3 Hr)
	25(2 Hr)
	20(1 Hr)
	25
	
	
	150


L-Lecture, Pr-Practical, PR-Pre Requisite, S.C-Sub. Code Th-Theory, UT-Unit Test, T/W- Term Work, Int- Internal, Ext- External, V.V-Viva Voce,

III	DETAILS OF CURRICULUM:
SECTION   I
[S.C: 15405]
Chapter 1	BOILERS					                         	Marks	: 15
											Hours	: 08
1.1 Introduction, Important terms of steam boilers,Essentials of a Good steam boiler,

1.2 Selection of  steam boiler, classification of steam boilers, 
1.3 Cochran boiler and Babcock and Wilcox Boiler.
1.4 Mountings:- Water level indicator & Lever safety valve.
1.5 Accessories :-Feed pump & Super heater

Chapter 2	Compressors						                      Marks	: 15      											Hours	: 08

2.1	Introduction, classification of Air-compressors, Technical Terms, Working Principle of 
             reciprocating air-compressors, Multistage compression, Intercooler, Advantages of multistage      compression

2.2	Rotary compressors, types, working principles, Merits and Demerits, Difference between reciprocating and rotary compressors.

Chapter 3	Gas Turbines						                     Marks	: 10      											Hours	: 04
3.1	Introduction, classification, open and closed cycle Gas Turbines, advantages and applications.

	

SECTION   II
	  	[S.C: 15405]

Chapter 4	Hydraulic  Turbines					                    Marks	: 10      										        Hours	: 05
4.1                  Introduction , Classification, Pelton Wheel, Inward and  Outward flow Reaction Turbine.

Chapter 5	Internal Combustion Engines				                     Marks	: 15      										        Hours	: 12
5.1	Introduction, classification, main components, sequence of operation in a cycle, Two stroke and four stroke cycle engines, four stroke cycle petrol engine and four stroke diesel engine, comparison of petrol and diesel engines, two stroke cycle petrol engine, two stroke cycle diesel engine

Chapter 6	Refrigeration and Air-conditioning					Marks 	: 15
											Hours	: 10
6.1	Introduction, types of mechanical refrigerations, important terms
6.2	Vapour compression refrigeration mechanism, Vapour Absorption refrigerator, Electrolux Refrigerator.
6.3	Air-conditioning
Introduction, factors for human comfort, equipments used in Air-conditioning cycle,                   Air-conditioning system, classification, Industrial Air-conditioning system, winter and summer air-conditioning system

IV	TERM WORK: (Internal)							Marks	: 25
A) LIST OF PRACTICAL:

1.1	One experiment on Compressor
1.2	 Two experiments on Diesel engine
1.3	Two experiments on  Petrol engine
1.4	One experiment on  Refrigerator
1.5	Demonstration on  Air-conditioners
1.6	Demonstration on  Automobile engines	
1.7	Demostration on Compressors.
B)   Assignments based on the above mentioned syllabus.
Term Work consists of Submission of Journal based on the above-mentioned practical/ assignments. 
V	REFERENCE BOOKS:
1.	Thermal Engineering	: P.L. Ballaney
2.	Mechanical Technology	:R.S. Khurmi
3.	Automobile Engineering	:Narang
4.	A course in Refrigeration  & Air-conditioning : Arora, Domkundwar
5.	Internal Combustion Engine : Mathur, Sharma





VI	QUESTION PAPER PATTERN  
		Q.No.
	Section – I
	Section –II

	Periodicals Tests

	
	Bits
	Marks
	Bits 
	Marks
	Bits 
	Marks 

	1
	Any 3 out of 5
	12
	
	
	Any 2 out of 3
	6

	2
	Any 2 out of 4
	12
	
	
	Any 2 out of 3
	8

	3
	Any 2 out of 3
	16
	
	
	Any 1 out of 2
	6

	4
	
	
	Any 3 out of 5
	12
	
	

	5
	
	
	Any 2 out of 4
	12
	
	

	6
	
	
	Any 2 out of 3
	16
	
	20


	Allocation of Marks for different levels of Learning: 
	Levels of Learning 
	Notation
	Range of % Marks 

	Knowledge / Remembering  
	K
	20 – 25 

	Comprehension / Understanding 
	C
	30 – 45 

	Application & Analysis 
	A
	50 – 30 


	XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX



STRENGTH OF MATERIALS
(Subject Code: 15406)
I	OBJECTIVES
1. To enable the students to understand different types of stresses and strains.
1. To learn the methods of finding the centroid and moment of inertia of planes.
1. To understand the concept of shear force and bending moment and draw SFD and BMD for simple beams.
1. To use the concept of stresses and strain in engineering applications like columns, beams, shaft, shells etc. 

II	TEACHING AND EXAMINATION SCHEME:
	Teaching Scheme
	Evaluation Scheme(Marks)

	L (Hr)
	Pr (Hr)
	Cr.
	PR (S.C)
	Th.  
	Pr. 
	UT  
	T/W
	V.V 
	Total 

	
	
	
	
	
	
	
	Int.
	Ext.
	
	

	3
	2
	5
	15306
	80(3 Hr)
	
	20(1 Hr)
	
	50
	
	150


L-Lecture, Pr-Practical, PR-Pre Requisite, S.C-Sub. Code Th-Theory, UT-Unit Test, T/W- Term Work, Int- Internal, Ext- External, V.V-Viva Voce,
III	DETAILS OF CURRICULUM:
	SECTION   I	
[S.C: 15406]
Chapter 1	Centroid of Planes							Marks	: 08      											Hours	: 04
1.1 	Introduction to Centroid.
1.2 	Centroid of standard planes.
1.3              Centroid of I, T, angle , channel sections, composite sections
Chapter 2	Moment of Inertia							Marks	: 10      											Hours	: 06
2.1 	Concept, M.I. of planes, radius of gyration, M.I. of standard planes like rectangle,  square, triangle, circle, semicircle & quarter circle about their centroidal axis.
2.2 Parallel axis theorem & perpendicular axis theorem, M.I. of composite sections hollow sections about their centroidal axis.  
Chapter 3	Shear Force & Bending Moment					Marks	: 10      											Hours	: 06	
3.1 Types of beams & types of supports.
3.2 Concept & definition of shear force & bending moment, sign convention.
3.3 S.F. & B.M. diagrams for cantilever & simply supported beams (only) subjected to point load & uniformly distributed load (only) by analytical method.
Chapter 4	Simple stress and strains						Marks	: 12      											Hours	: 08	
4.1 Types of load-tension, compression & shear.  Types of stress & strain-tensile, compressive and shear. Elastic limit, Hook’s law, Young’s modulus. State of simple shear.
4.2 Tension test on mild steel, stress – curve, salient features of the curve, % elongation, % reduction in area, Ultimate stress, safe stress and factor of safety. 
4.3 Stress & strain in bars of uniformly varying sections, uniformly tapering circular   sections under axial loading, Principle of superposition. 
	
4.4 Composite bodies, stress & strain in composite bars under axial loading

4.5 Thermal stresses in bar of uniform body and uniformly tapering body (circular section). 

4.6 Linear strain and lateral strain, elastic constants (Young’s modulus, Modulus of rigidity, Bulk modulus, Poisson’s Ratio), Relationship between elastic constants.

4.7 Change in dimensions and change in volume of a uniform body subjected to single axial loading.
       
SECTION   II
[S.C: 15406]

Chapter 5	Thin cylindrical & spherical shells					Marks	: 06      											Hours	: 04	
5.1 Thin Cylindrical shells. Introduction – failure of thin cylindrical shell due to internal pressure, stresses in thin cylindrical shells (longitudinal and circumferential), change in dimensions of thin cylindrical shell subjected to internal pressure.
 
5.2 Thin spherical shells. Thin spherical shells subjected to internal pressure, stresses induced, change in dimensions of a thin spherical shell.

Chapter 6	Bending Stress in Beams						Marks	: 12      											Hours	: 08	
6.1   Concept, Theory of simple bending, assumption in theory of bending.
6.2 Neutral plane & Neutral axis, Moment of resistance, Bending equation,                                  
                  (Flextural Formula)
6.1 Section modulus, Strength of a beam (flextural strength), bending stress distribution diagram 
	
Chapter 7	Direct  And Bending Stress						Marks	: 10      											Hours	: 06
7.1 Introduction.  Eccentric loading
7.2 Stress in eccentrically loaded members about one axis
7.3 Limit of eccentricity – core of section

Chapter 8	Torsion								Marks	: 12      											Hours	: 06		
8.1 Concept, Theory of pure torsion, Assumptions in theory of pure torsion, torsional stress
8.2  Torsion equation – polar M.I., polar modulus, torsional rigidity, Strength of a shaft, power transmitted, replacing a shaft, Shear stress distribution across circular solid and hollow sections.


IV	TERM WORK: (External)
a)	List  of  Experiments (any Six)
1.	Tension test.
2.	Compression test.
3.	Bending test on beam.
4.	Shear test.
5.	Brinell hardness test.
6.	Rockwell hardness test.
7.	Izod impact Test.
8.	Charpy Impact test.
9.	 Torsion Test
	
b) 	Assignments 
	i) Moment of inertia of composite planes (4 problems)
	ii) SFD and BMD of beams (4 problems)
Term work  includes submission of journal based on the above-mentioned practical and assignments.	

V	REFERENCE BOOKS :
1.	Strength of materials	: Prof. T.S.Venkatesh
2.	Strength of materials	: R.S. Khurmi
3. 	Strength of materials	: S. Ramamrutham
4.	Strength of materials	: B. R. Karnure
5. 	Strength of materials	: R. C. Patel
6.	Theory of structures	: R. S. Biyani

VI	QUESTION PAPER PATTERN:  
	Q.No.
	Section – I
	Section –II

	Periodicals Tests

	
	Bits
	Marks
	Bits 
	Marks
	Bits 
	Marks 

	1
	Any 3 out of 5
	12
	
	
	Any 2 out of 3
	6

	2
	Any 2 out of 3
	12
	
	
	Any 2 out of 3
	8

	3
	Any 2 out of 3
	16
	
	
	Any 1 out of 2
	6

	4
	
	
	Any 3 out of 5
	12
	
	

	5
	
	
	Any 2 out of 4
	12
	
	

	6
	
	
	Any 2 out of 3
	16
	
	20



Allocation of Marks for different levels of Learning: 
	Levels of Learning 
	Notation
	Range of % Marks 

	Knowledge / Remembering  
	K
	20 – 15 

	Comprehension / Understanding 
	C
	20 – 15 

	Application & Analysis 
	A
	60 – 70 



XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX



MACHINE SHOP PRACTICE II
(Subject Code: 15407)
	OBJECTIVES:
1. To equip the student with the knowledge of machine tools like shaper, slotter, drilling machine, etc., their tooling and various machining operations.
2. To train the students to acquire skill on making assembly jobs involving Lathe, Shaper, Milling machine, Slotter, etc.
3. To develop the skill to prepare Job Report File.

II	  TEACHING AND EXAMINATION SCHEME:
	Teaching Scheme
	Evaluation Scheme(Marks)

	L (Hr)
	Pr (Hr)
	Cr.
	PR (S.C)
	Th.  
	Pr. 
	UT  
	T/W
	V.V 
	Total 

	
	
	
	
	
	
	
	Int.
	Ext.
	
	

	
	6
	6
	15407
	
	50(6 Hr)
	
	50
	50
	
	150


L-Lecture, Pr-Practical, PR-Pre Requisite, S.C-Sub. Code Th-Theory, UT-Unit Test, T/W- Term Work, Int- Internal, Ext- External, V.V-Viva Voce,
III	DETAILS OF CURRICULUM:

To conduct the following practical on lathe, milling machine, shaper machine, slotter machine, drilling machine, grinding machine etc.:-
a. One assembly job (minimum 3 parts) involving plain turning, step turning,      grooving, milling, external and internal threading, chamfering, etc. in between centers, hexagonal milling and cylindrical grinding
b. One job involving shaping, slotting, surface  grinding,  etc.

IV	TERM WORK
Term Work Submission consists of the satisfactory completion of above mentioned  two exercises on various machines and submission of their Job Report File. 
V	PRACTICAL EXAMINATION:
	Practical examination is based on composite operations including plain/step/taper  turning, external threading, flat milling.  
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
AGNEL TECHNICAL COLLEGE(POLYTECHNIC)
