ENGINEERING GRAPHICS 
	S.NO
	TOPIC
	DESCRIPTION
	T
	P

	1
	INTRODUCTION:
	 
	2
	3

	
	LINES:
	Line thickness
	
	

	
	TYPES OF LINES:
	Outlines, Margin lines, Dimension lines, Extension lines, construction lines, Hidden or dotted lines, Centre lines, Cutting Plane lines.
	
	

	
	LETTERING:
	Single stroke letters, Gothic letters
	
	

	
	DIMENSIONING:
	Terms and notations, Dimension Line, Extension line, Arrow head, Leader.
	
	

	
	SYSTEM OF DIMENSIONING:
	Aligned & Uni directional Dimensioning systems
	
	

	
	
	Unit of Dimensioning, General rules for dimensioning
	
	

	
	GEOMETRICAL CONSTRUCTIONS:
	Bisecting a line, To draw Perpendiculars, To draw Parallel lines, To Divide a line into any number of equal parts, To Divide a line into unequal parts, To bisect an angle, To trisect an angle, To divide a circle into 8 or 12 equal parts. 
	2
	3

	
	
	Construction of Polygons (triangle, square, rhombus, rectangle, pentagon, hexagon) using mini drafter and circles using compass.
	
	

	2
	SCALES:
	 
	2
	 

	
	GENERAL SCALES:
	Reducing, Enlarging and Full size scales.
	
	

	
	
	Representative Fraction, Maximum Length, Length of the scale, Length conversions in S.I units.
	
	

	
	TYPES OF SCALES:
	Introduction to Plain Scales and problems in S.I units
	2
	3

	
	
	Introduction to Diagnol Scales and problems in S.I units
	
	

	
	
	Introduction to Vernier Scales (Forward and Backward) and problems in S.I units
	2
	3

	3
	CURVES:
	Conics:
	2
	3

	
	
	Introduction to conics, Definitions, Eccentricity, Eccentricity values
	
	

	
	
	General construction (Eccentricity method only) of Ellipse its tangents and normals
	
	

	
	
	General construction (Eccentricity method only) of Parabola its tangents and normals
	
	

	
	
	General construction (Eccentricity method only) of Hyperbola its tangents and normals
	
	

	
	
	Involutes:
	2
	3

	
	
	Introduction, Definition, involutes of circles and polygons, Tangents and Normals
	
	

	
	
	Construction of involutes for circle and polygons where length of the string is same as the circumference/perimeter of the circle/polygon.
	
	

	
	
	Construction of involutes for circle and polygons where length of the string is more than the circumference/perimeter of the circle/polygon.
	
	

	
	
	Construction of involutes for circle and polygons where length of the string is less than the circumference/perimeter of the circle/polygon.
	1
	2

	4
	PROJECTION OF POINTS:
	Orthographic Projections:
	2
	3

	
	
	Planes of projections, Quadrents, Reference line, Orthographic Projections (First, Second, Third & Fourth angle)
	
	

	
	
	Projection of Point situated in any one of the four quadrents.
	
	

	5
	PROJECTION OF STRAIGHT LINES: (I ST ANGLE PROJECTION ONLY)
	Line parallel to both the reference planes, 
	2
	3

	
	
	Line parallel to one reference plane perpendicular to other reference plane,
	
	

	
	
	Line inclined to one reference plane and  parallel to other reference plane
	
	

	
	
	Line inclined to both the reference planes (oblique planes)
	2
	3

	6
	PROJECTION OF PLANES:
	Plane perpendicular to both the reference planes, 
	2
	3

	
	
	Plane parallel to one reference plane perpendicular to other reference plane,
	
	

	
	
	Plane inclined to one reference plane and  parallel to other reference plane
	
	

	
	
	Plane inclined to both the reference planes (oblique planes)
	2
	3

	
	
	Introduction to Auxiliary planes
	
	

	7
	PROJECTION OF SOLIDS:
	Introduction to solids: Polyhedra and Solids of reveloution
	2
	3

	
	
	Solids in simple postions: axis perpendicular to H.P, axis perpendicular to V.P
	
	

	
	
	Axis parallel to both the reference planes
	
	

	
	
	Axis inclined to one reference plane and  parallel to other reference plane
	2
	3

	
	
	Axis inclined to both the reference planes
	4
	6

	8
	PROJECTION OF SECTION OF SOLIDS:
	Introduction to section planes: Parallel and inclined
	2
	3

	
	
	Section of solids: Prism, Pyramid, Cylinder and Cone
	
	

	
	
	Sectional views, True shape of the section
	2
	3

	9
	DEVELOPMENT OF SURFACES
	Method of developments: Parallel and radial line
	2
	3

	
	
	Development of full Solids: Cube, Prism, Pyramid, Cylinder and Cone
	
	

	10
	ISOMETRIC VIEWS:
	Introduction to Isometric projection: Difference of Isometric projection & Isometric View
	2
	3

	
	
	Isometric view of simple planes
	
	

	
	
	Isometric view of Complete solids (Prism, Pyramid, Cylinder and Cone)
	2
	3

	
	
	Conversion of Orthographic projection to Isometric view 
	2
	3

	
	
	TOTAL
	45
	65


ENGINEERING MECHANICS
	STATICS

	S.No
	Class
	No.Of

Periods
	Topics

	1
	C1
	1
	Introduction to Engineering mechanics, Scalar and vector quantities

	2
	C2
	1
	Force, Rigid body and free body diagrams

	3
	C3
	1
	Principles of statics, Different forces in plane

	4
	C4
	1
	Concurrent forces in plane

	5
	C5
	1
	Triangle, parallel and Polygon law

	6
	C6
	1
	 Problems on concurrent forces in plane

	7
	C7
	1
	Problems on concurrent forces in plane.

	8
	C8
	1
	Problems on concurrent forces in plane

	9
	C9
	1
	Problems on concurrent forces in plane

	10
	C10
	1
	Parallel forces in plane including problems



	11
	C11
	1
	Problems on parallel forces in plane

	12
	C12
	1
	Problems on parallel forces in plane.

	13
	C13
	1
	Problems on parallel forces in plane

	14
	C14
	1
	Introduction to Friction



	15
	C15
	1
	Derivations involved in friction

	16
	C16
	1
	Problems on friction

	17
	C17
	1
	Problems on friction

	18
	C18
	1
	Problems on friction

	19
	C19
	1
	Introduction to Centroid and center of gravity

	20
	C20
	1
	Problems on Centroid

	21
	C21
	1
	Problems on Centroid

	22
	C22
	1
	Introduction to General case of forces in plane

	23
	C23
	1
	Problems on General case of forces in plane

	24
	C24
	1
	Problems on General case of forces in plane

	25
	C25
	1
	Introduction to Truss

	26
	C26
	1
	Problems on Truss

	27
	C27
	1
	Problems on Truss

	28
	C28
	1
	Problems on Truss

	29
	C29
	1
	Problems on Truss

	30
	C30
	1
	Problems on Truss

	31
	C31
	1
	Introduction to flexible suspension cables

	32
	C32
	1
	Problems on flexible suspension cables

	33
	C33
	1
	Problems on flexible suspension cables

	34
	C34
	1
	Problems on flexible suspension cables

	35
	C35
	1
	Introduction to force system in space

	36
	C36
	1
	Problems on force system in space

	37
	C37
	1
	Problems on force system in space


	DYNAMICS

	38
	C38
	1
	Introduction to Kinetics and kinematics

	39
	C39
	1
	Introduction to D’Alembert’s principle

	40
	C40
	1
	Problems on D’Alembert’s principle

	41
	C41
	1
	Problems on D’Alembert’s principle

	42
	C42
	1
	Problems on D’Alembert’s principle

	43
	C43
	1
	Problems on D’Alembert’s principle

	44
	C44
	1
	Introduction to work energy 

	45
	C45
	1
	Problems on Work energy

	46
	C46
	1
	Problems on Work energy

	47
	C47
	1
	Problems on Work energy

	48
	C48
	1
	Introduction to Impulse momentum

	49
	C49
	1
	Problems on Impulse momentum

	50
	C50
	1
	Problems on Impulse momentum

	51
	C51
	1
	Problems on Impulse momentum

	52
	C52
	1
	Introduction to SHM

	53
	C53
	1
	Problems on SHM

	54
	C54
	1
	Problems on SHM

	55
	C55
	1
	Problems on SHM

	56
	C56
	1
	Problems on SHM

	57
	C57
	1
	Introduction and derivations in Projectile

	58
	C58
	1
	Problems on Projectile

	59
	C59
	1
	Problems on Projectile

	60
	C60
	1
	Problems on Projectile

	61
	C61
	1
	Introduction to Rotation



	62
	C62
	1
	Equation of motion of rigid body about fixed axis

	63
	C63
	1
	Problems on Rotation

	64
	C64
	1
	Problems on Rotation

	65
	C65
	1
	Problems on Rotation

	66
	C66
	1
	Introduction, compound pendulum

	67
	C67
	1
	D-Alembert’s principle in rotation D-Alembert’s principle

	68
	C68
	1
	D-Alembert’s principle in rotation D-Alembert’s principle

	69
	C69
	1
	Introduction to kinematics of plane motion

	70
	C70
	1
	Instantaneous center, D-Alembert’s principle in plane motion

	71
	C71
	1
	Energy equation in plane motion


BASIC THERMODYNAMICS

	S. No
	Period no.
	Topics covered & No of periods

	1. 
	p1
	Introduction

	2. 
	P2
	Basic concepts , Micro & Macro systems, Classification

	3. 
	P3
	Homogeneous and heterogeneous systems; pure systems, thermodynamic equilibrium

	4. 
	P4
	Concept of continuum; Units and dimensions

	5. 
	P5
	Thermodynamic properties, intrinsic properties, extrinsic properties like pressure, volume, density etc

	6. 
	P6
	Work transfer, Point function, Path function, types of work transfers

	7. 
	P7
	Heat transfer ;

	8. 
	P8
	Problems on work, heat transfer. Zeroth law of thermodynamics.

	9. 
	P9
	First law of thermodynamics, on flow energy equations

	10. 
	P10
	Equation of state for a perfect gas, specific heat at constant volume

	11. 
	p11
	Specific heat at constant pressure, Enthalpy, relations between sp.heats.

	12. 
	p12
	First law applied to change of state, various non-flow processes, constant process, constant pressure process, isothermal process.

	13. 
	p13
	Adiabatic process, polytrophic process.

	14. 
	p14
	Problems on thermodynamic processes

	15. 
	p15
	Problems on thermodynamic processes

	16. 
	p16
	Problems on thermodynamic processes

	17. 
	p17
	Problems on thermodynamic processes

	18. 
	p18
	Problems on thermodynamic processes

	19. 
	p19
	Problems on thermodynamic processes

	20. 
	P20
	Problems on thermodynamic processes. Free expansion process

	21. 
	P21
	Steady flow energy equation (First law of thermodynamics applied to open systems) 

	22. 
	P22
	Application of Steady flow energy equation

	23. 
	P23
	Problems on Steady flow energy equation

	24. 
	P24
	Throttling process , Joules Thomson coefficient

	25. 
	P25
	Unsteady flow processes &problems

	26. 
	P26
	Problems on unsteady flow process.

	27. 
	P27
	Kelvin Plank statement and Clasius statement and their equivalence

	28. 
	P28
	Reversibility and irreversibility

	29. 
	P29
	Cause of irreversibility.

	30. 
	P30
	Carnot cycle- Carnot efficiency

	31. 
	P31
	Carnot theorem, corollary of Carnot  thermo .

	32. 
	P32
	Thermodynamic scale, problems.

	33. 
	P33
	Clasius theorem, entropy definition

	34. 
	P34
	Clasius inequality& problem on Clasius inequality

	35. 
	P35
	Entropy principle, General equation of entropy of closed system.

	36. 
	P36
	Change of entropy of non flow processes process.

	37. 
	P37
	Problems on second law of thermodynamics.

	38. 
	P38
	Problems on entropy.

	39. 
	P39
	Problems on entropy.

	40. 
	P40
	Problems on entropy.

	41. 
	P41
	Change of entropy of open systems  (steady sate only)

	42. 
	P42
	Problems on entropy

	43. 
	P43
	Assumptions of Air standard cycles , carnot cycle.

	44. 
	P44
	Air standard efficiency- Otto cycle- mean effective pressure

	45. 
	P45
	Problem on Otto cycle.

	46. 
	P46
	Air standard efficiency- Diesel cycle-mean effective pressure

	47. 
	P47
	Problems  on  Diesel cycle

	48. 
	P48
	Air standard efficiency- Dual cycle

	49. 
	P49
	Problems  on  Dual cycle

	50. 
	P50
	Problems  on  Diesel cycle- Dual cycle

	51. 
	P51
	Problems  on  Diesel cycle- Dual cycle

	52. 
	P52
	Comparison of - Otto cycle-Diesel cycle- Dual cycle.

	53. 
	P53
	Air standard efficiency of Atkinson cycle

	54. 
	P54
	Air standard efficiency  -Stirling cycle- Erickson cycle

	55. 
	P55
	Air standard efficiency -Brayton cycle

	56. 
	p56
	optimum presser ratio condition, problems 

	57. 
	P57
	Problems on Bray ton cycle

	58. 
	P58
	Problems on Bray ton cycle

	59. 
	P59
	Helmholtz function and Gibbs function

	60. 
	P60
	Available energy and unavailable energy-referred to a cycle, dead state

	61. 
	P61
	Availability in flow systems.

	62. 
	P62
	Availability in non flow systems.

	63. 
	P63
	Problems on Available energy and unavailable energy

	64. 
	P64
	Maxwell’s equations, thermodynamic relations.

	65. 
	P65
	  T-ds relations, 

	66. 
	 P66
	Heat capacities

	67. 
	P67
	Vander wall’s equation of state, 

	68. 
	P68
	Vander wall’s critical constants

	69. 
	P69
	Problems on Vander wall’s equation of state.


MANUFACTURING PROCESSES

	S.No
	Class
	No. of

Periods
	Topics
	Teaching aids used LCD/OHP/BB
	Textbook/

Reference

	UNIT-1-Manufacturing Concepts

	1
	C1
	1
	Introduction to Manufacturing Processes
	BB
	T2-Page1

	2
	C2
	1
	Manufacturing system
	BB
	Foundry, Forming &Welding by PN.Rao

	3
	C3
	1
	Introduction to Manufacturing Concepts
	BB
	Foundry, Forming &Welding by PN.Rao

	4
	C4
	1
	Classification of Manufacturing processes.
	BB
	Foundry, Forming &Welding by PN.Rao

	5
	C5
	1
	Job, Batch and Mass production.
	BB
	Foundry, Forming &Welding by PN.Rao

	UNIT-II-Metal casting processes and patterns

	6
	C6
	1
	Introduction to Casting processes
	BB
	T2-Page59

	7
	C7
	1
	Pattern definition & Pattern Materials
	BB
	T2-Page64

	8
	C8
	1
	Types of Patterns.
	BB
	T2-Page73-74

	9
	C9
	1
	 Types of Patterns.
	BB
	T2-Page75-76

	10
	C10
	1
	Types of Patterns.
	BB
	T2-Page77-78

	11
	C11
	1
	Pattern allowances
	BB
	T2-Page64-65

	UNIT-3-Moulding materials and cores

	12
	C12
	1
	Pattern allowances & Moulding materials

	BB
	T2-Page66-69

	13
	C13
	1
	Pattern allowances & Moulding materials
	BB
	T2-Page81

	14
	C14
	1
	Properties of moulding sand.
	BB
	T2-Page82

	15
	C15
	1
	Properties of moulding sand.
	BB
	T2-Page83

	16
	C16
	1
	Testing of sand properties.
	BB
	T2-Page85

	17
	C17
	1
	Cores- Definition &Characteristics of core.
	BB
	T2-Page109

	18
	C18
	1
	Types of core
	BB
	T2-Page112

	19
	C19
	1
	Chaplets, Ingredients of core sand, reinforcement
	BB
	T2-Page116

	20
	C20
	1
	Core manufacturing-Core blower machine& Extrusion machine.
	BB
	Foundry, Forming &Welding by PN.Rao

	21
	C21
	1
	Hot core box method, Synthetic Resin-bonded cold curing core sands method, Cold curing CO2 process
	BB
	Foundry, Forming &Welding by PN.Rao

	22
	C22
	1
	Machine moulding- Squeezing machine & Jolting machine
	BB
	Foundry, Forming &Welding by PN.Rao

	23
	C23
	1
	Machine moulding- Jolt-Squeezing machine & Sand slinger
	BB
	Foundry, Forming &Welding by PN.Rao

	UNIT-4 Gating system and Risering design

	24
	C24
	1
	Advantages of machine moulding

Elements of gating system.
	BB
	T2-Page125

	25
	C25
	1
	Pouring basin,Sprue, Sprue base & Runner
	BB
	T2-Page126

	26
	C26
	1
	Runner extension, Skim bob & Gates
	BB
	T2-Page130

	27
	C27
	1
	Types of gates & Gating ratio
	BB
	T2-Page131

	28
	C28
	1
	Pressurised & unpressurised gating system
	BB
	T2-Page143

	29
	C29
	1
	Riser- Definition, Function& Types of Riser
	BB
	T2-Page133

	30
	C30
	1
	Blind Riser & Requirements of a Riser
	BB
	Foundry, Forming &Welding by PN.Rao

	31
	C31
	1
	Design considerations of a Riser
	BB
	T2-Page149

	32
	C32
	1
	Requirements of a gating system
	BB
	Foundry, Forming &Welding by PN.Rao

	UNIT-5 Melting practice and Special casting processes

	33
	C33
	1
	Introduction to casting processes-Shell moulding processes.
	BB
	T2-Page208

	34
	C34
	1
	Precision Investment casting process.
	BB
	T2-Page211

	35
	C35
	1
	Investment casting process
	BB
	T2-Page213

	36
	C36
	1
	Permanent mould casting process.
	BB
	T2-Page214

	37
	C37
	1
	Die casting process- Hot chamber& Cold chamber die casting processes
	BB
	T2-Page216

	38&39
	C38 &C39
	2
	I Sessional Exam.
	
	

	40
	C40
	1
	CUPOLA-Construction & working
	BB
	T2-Page172

	41
	C41
	1
	Casting Defects- Classification.
	BB
	T2-Page187

	42
	C42
	1
	Types of casting defects
	BB
	T2-Page189

	UNIT-6-Metal working processes

	43
	C43
	1
	Metal working processes- Nature of plastic deformation.
	BB
	T2-Page234

	44
	C44
	1
	Hot working- Principle, Advantages & Disadvantages.
	BB
	T2-Page235

	45
	C45
	1
	Cold working-Principle, Advantages & Disadvantages.
	BB
	T2-Page239

	46
	C46
	1
	Rolling- Definition& Principle of Rolling
	BB
	T2-Page239

	47
	C47
	1
	Classification of Rolling mills.
	BB
	T2-Page241

	48
	C48
	1
	Cluster, Universal & Planetary Rolling mill.
	BB
	T2-Page242

	UNIT-7-Forging

	49
	C49
	1
	Forging- Definition, Forging operations & Types.
	BB
	T2-Page253

	50
	C50
	1
	Smith forging, open die forging & closed die forging.
	BB
	T2-Page254

	51
	C51
	1
	Drop forging-various stages in drop forging of a lever.
	BB
	T2-Page255

	52
	C52
	1
	Press forging-hydraulic press-principle & operation.
	BB
	T2-Page256

	53
	C53
	1
	Machine forging or upset forging-various stages
	BB
	T2-Page256

	54
	C54
	1
	Roll forging, Rotary swaging & Extrusion- Definition.
	BB
	Foundry, Forming &Welding by PN.Rao

	UNIT-8-Extrusion

	55
	C55
	1
	Classification of Extrusion processes-Hot extrusion. Direct & Indirect Extrusion.
	BB
	T2-Page279-281

	56
	C56
	1
	Cold Extrusion- Hydrostatic & Impact Extrusion. Tube extrusion.
	BB
	T2-Page282

	57
	C57
	1
	Drawing- Definition, Wire drawing & Tube drawing.
	BB
	T2-Page287

	58
	C58
	1
	Rod drawing, Tube drawing & cold extrusion forging.
	BB
	T2-Page280

	UNIT-9-Sheet metal operations

	59
	C59
	1
	Sheet metal operations-Press tool operations. Blanking & piercing
	BB
	T2-Page300

	60
	C60
	1
	Embossing, Coining, and Spinning- Hot & cold.
	BB
	T2-Page323

	61
	C61
	1
	Stretch forming & High rate forming
	BB
	T2-Page322

	Unit-10-Arc welding processes

	62
	C62
	1
	Welding processes- Classification
	BB
	T2-Page359-361

	63
	C63
	1
	Principle of arc welding & Shield metal arc welding.
	BB
	T2-Page374

	64
	C64
	1
	Gas metal arc welding-principle of operation, advantages & disadvantages.
	BB
	T2-Page393

	65
	C65
	1
	Gas tungsten arc welding- principle of operation, advantages & disadvantages.
	BB
	T2-Page389

	66
	C66
	1
	Submerged arc welding- principle of operation. Polarity & Straight polarity.
	BB
	T2-Page402

	67
	C67
	1
	Plasma arc welding- Transfered arc & Non-transfered arc
	BB
	T2-Page408

	Unit-11-Resistance welding processes

	68
	C68
	1
	Principle of Resistance welding & Resistance spot welding.
	BB
	T2-Page411

	69
	C69
	1
	Resistance seam welding
	BB
	T2-Page417

	70
	C70
	1
	Resistance projection welding & butt welding
	BB
	T2-Page419

	Unit-11-Solid state welding processes

	71
	C71
	1
	Soldering
	BB
	T2-Page455

	72
	C72
	1
	Solid state welding
	BB
	T2-Page447

	73
	C73
	1
	Brazing
	BB
	T2-Page452

	74
	C74
	1
	Differences between soldering, brazing and braze welding
	BB
	T2-Page456

	75
	C75
	1
	Welding defects
	BB
	T2-Page433

	76&77
	C76 & C77
	2
	Second sessional exam
	BB
	


ENGINEERING ECONOMICS
	Sl. No.
	No. of Hrs.
	Topic(s) planned
	Teching Methodology

	1
	1
	Introduction to Economics
	Chalk&Talk

	2
	1
	Definition of economics, terms-utility, demand, welfare, etc.. 
	Chalk&Talk

	3
	1
	Micro and Macro Economics
	Chalk&Talk

	4
	1
	Demand – Law of Demand
	Chalk&Talk

	5
	1
	Elasticity of demand – Measurement 
	Chalk&Talk

	6
	1
	Types of elasticity of demand
	Chalk&Talk

	7
	1
	Economic Systems-introduction
	Chalk&Talk

	8
	1
	Capitalism – features, Merits & demerits
	Chalk&Talk

	9
	1
	Socialism – features, Merits & demerits
	Chalk&Talk

	10
	1
	Mixed Economy – features, Merits & demerits
	Chalk&Talk

	11
	1
	Factors of Production – meaning
	Chalk&Talk

	12
	1
	Land- features
	Chalk&Talk

	13
	1
	Labour – features
	Chalk&Talk

	14
	1
	Capital & Organization-features
	Chalk&Talk

	15
	1
	Introduction to Markets-Classification
	Chalk&Talk

	16
	1
	Perfect Competition – features
	Chalk&Talk

	17
	1
	Imperfect Competition-Monopoly
	Chalk&Talk

	18
	1
	Monopolistic Competition-features
	Chalk&Talk

	19
	1
	Oligopoly – features
	Chalk&Talk

	20
	1
	Duopoly – features
	Chalk&Talk

	21
	1
	Price determination under perfect competition
	Chalk&Talk

	22
	1
	Introduction to Business cycles
	Chalk&Talk

	23
	1
	Phases of business cycles
	Chalk&Talk

	24
	1
	Causes and consequences  of business cycle
	Chalk&Talk

	25
	1
	Introduction to Inflation
	Chalk&Talk

	26
	1
	Types of inflation
	Chalk&Talk

	27
	1
	Causes and effects of inflation
	Chalk&Talk

	28
	1
	Measurement of inflation
	Chalk&Talk

	29
	1
	Introduction to Forms of Business Organizations
	Chalk&Talk

	30
	1
	Sole Proprietorship-features, merits & demerits
	Chalk&Talk

	31
	1
	Partnership – features
	Chalk&Talk

	32
	1
	Joint stock company –features
	Chalk&Talk

	33
	1
	Cooperative societies-features
	Chalk&Talk

	34
	1
	Public enterprises
	Chalk&Talk

	35
	1
	Types of public enterprises
	Chalk&Talk

	36
	1
	Features , Merits & Demerits
	Chalk&Talk

	37
	1
	Cost-Cost classification
	Chalk&Talk

	38
	1
	Elements of cost
	Chalk&Talk

	39
	1
	Components of total cost
	Chalk&Talk

	40
	1
	Methods of costing- job costing, process costing, unit costing
	Chalk&Talk

	41
	1
	Introduction to Break Even Analysis
	Chalk&Talk

	42
	1
	Determination of Break Even Point using graph
	Chalk&Talk

	43
	1
	Applications of break even analysis
	Chalk&Talk

	44
	1
	Problems on BEA
	Chalk&Talk

	45
	1
	Problems on BEA
	Chalk&Talk

	46
	1
	Introduction to Depreciation
	Chalk&Talk

	47
	1
	Causes of depreciation
	Chalk&Talk

	48
	1
	Methods of depreciation-St. line method,
	Chalk&Talk

	49
	1
	Written down value method, machine hour rate method,
	Chalk&Talk

	50
	1
	Sinking fund method, sum of digits method
	Chalk&Talk

	51
	1
	Problems on depreciation
	Chalk&Talk

	52
	1
	Problems on depreciation
	Chalk&Talk

	53
	1
	Financial accounting introduction
	Chalk&Talk

	54
	1
	Preparation of journals
	Chalk&Talk

	55
	1
	Preparation of Ledger accounts
	Chalk&Talk

	56
	1
	Preparation of trail balance
	Chalk&Talk

	57
	1
	Preparation of trading account
	Chalk&Talk

	58
	1
	Preparation of profit & Loss account
	Chalk&Talk

	59
	1
	Preparation of balance sheet
	Chalk&Talk

	60
	1
	Problems on final accounts preparation from trail balance
	Chalk&Talk


ADVANCED STRENGTH OF MATERIALS

	S .No
	No. of

Periods
	Topics
	Teaching aids used LCD/OHP/BB

	1. 1
	1
	Introduction to fixed beams
	BB

	2. 2
	1
	Finding the end moments for fixed beam when a point load is acting on it
	BB

	3. 3
	1
	Problems
	BB

	4. 4
	1
	Finding the end moments for fixed beam when a udl is acting on it
	BB

	5. 5
	1
	Problems
	BB

	6. 6
	1
	Finding the end moments for fixed beam when a uvl is acting on it
	BB

	7. 7
	3
	problems
	BB

	8. 8
	1
	Shrinkage effect in a fixed beam
	BB

	9. 9
	1
	Problems
	BB

	10. 10
	1
	Problems
	BB

	11. 12
	2
	Introduction to  continuous beams
	BB

	12. 13
	1
	Problems
	BB

	13. 14
	2
	Problems
	BB

	14. 15
	1
	Analysis of continuous beam
	BB

	15. 16
	1
	Problems
	BB

	16. 17
	1
	Problems
	BB

	17. 18
	1
	Shrinkage effect in a continuous beam
	BB

	18. 19
	1
	Problems
	BB

	19. 20
	1
	problems
	BB

	20. 21
	1
	problems
	BB

	21. 22
	1
	Introduction to curved beams
	BB

	22. 23
	2
	Derivation to find H2 for different cross sections (trapezoidal)
	BB

	23. 24
	2
	Stress equation for curved beam
	BB

	24. 25
	1
	Problems
	BB

	25. 26
	1
	Problems
	BB

	26. 27
	1
	Problems
	BB

	27. 28
	1
	Problems
	BB

	28. 29
	1
	Introduction to rotating bodies
	

	29. 30
	2
	Introduction to stress due to rotational in wheel rim problems
	BB

	30. 31
	1
	Introduction to stress due to rotational in disc of uniform thickness 
	BB

	31. 32
	3
	Problems
	BB

	32. 33
	1
	Introduction to stress due to rotational in disc of uniform strength
	BB

	33. 34
	1
	problems
	BB

	34. 35
	2
	Introduction to coloums and structs 
	BB

	35. 36
	2
	Deriving elures equation for one end free and other end fixed
	BB

	36. 37
	2
	Problems
	BB

	37. 38
	4
	Deriving elures equation for both end fixed
	BB

	38. 39
	1
	problems
	BB

	39. 40
	1
	Deriving elures equation for one end fixed other end hinged
	BB

	40. 41
	1
	problems
	BB

	41. 42
	1
	Deriving elures equation for both ends pin jointed
	BB

	42. 43
	1
	Problems
	BB

	43. 44
	1
	Rankines equation derivation
	BB

	44. 45
	1
	Problems
	BB

	45. 46
	1
	Problems
	BB

	46. 47
	1
	Coloums subjected to eccentric loading
	BB

	47. 48
	1
	Problems
	BB

	48. 49
	1
	Problems
	BB

	49. 50
	1
	Proof of perry’s  formula
	BB

	50. 51
	1
	Columns with internal curvature
	BB

	51. 52
	1
	Beam coloumns (case-1)
	BB

	52. 53
	1
	Beam coloumns (case-2)
	BB

	53. 54
	2
	Introduction to thick cylinders
	BB

	54. 55
	1
	Analysis of thick cylinders
	BB

	55. 56
	1
	Problems
	BB

	56. 57
	3
	Problems
	BB

	57. 58
	4
	Compound thick cylinders
	BB

	58. 59
	1
	Problems
	BB

	59. 60
	1
	Castiglianos theorem-1
	BB

	60. 61
	1
	Castiglianos theorem-1
	BB

	61. 62
	1
	problems
	BB


MEASUREMENTS AND CNC

	Sl.No
	Class
	No. of

Periods
	Topics
	Teaching aids used LCD/OHP/BB
	Textbook/

Reference

	UNIT-1-ISO system of limits, fits and tolerances, Measurement of Screw threads and Gears. 

	1
	C1
	1
	Introduction to Metrology
	BB
	T2-Page 1

	2
	C2
	1
	Types of fits,Classification,Tolerance & Allowance
	BB
	T2-Page 453

	3
	C3
	1
	Explanation of fits with examples
	BB
	T2-Page 454

	4 
	C4
	1
	Fundamental deviation, tolerance grade, zeroline
	BB
	T2-Page 452

	5
	C5
	1
	Hole-basis and Shaft-basis system of fits
	BB
	T2-Page 455

	6
	C6
	1
	Types of assembly, Taylor’s principle
	BB
	T2-Page 478

	7
	C7
	1
	Problems on types of assembly
	BB
	

	8
	C8
	1
	Types of  limit gauges
	OHP
	T2-Page 492

	9
	C9
	1
	 Classification of plain limit gauges.
	OHP
	T2-Page 494

	10
	C10
	1
	Ring gauges, Snap gauges, Profile gauges & Plug gauges
	OHP
	T2-Page 497

	11
	C11
	1
	Position gauges, gauge tolerances, Receiver gauges
	OHP
	T2-Page 501

	12
	C12
	1
	Introduction to Measurement of Screw threads
	OHP
	T2-Page 570

	13
	C13
	1
	Measurement of Major & Minor diameter
	OHP
	T2-Page 575

	14
	C14
	1
	Derivation of Best size wire & Measurement of Effective diameter using 2-wire method.
	OHP
	T2-Page 577

	15
	C15
	1
	Measurement of Effective diameter using 3-wire method.
	OHP
	T2-Page 578

	16
	C16
	1
	Errors in screw threads-Types of pitch errors
	OHP
	T2-Page 583

	17
	C17
	1
	Rake correction & Compression correction
	OHP
	T2-Page 582

	18
	C18
	1
	Measurement of pitch-Optical projection & pitch measuring machine.
	OHP
	T2-Page 583

	19
	C19
	1
	Introduction to Gear terminology
	OHP
	T2-Page 619

	20
	C20
	1
	Elements of spur gear measurement
	OHP
	T2-Page 621

	21
	C21
	1
	Measurement of pitch-portable hand-held base pitch measuring instrument
	OHP
	T2-Page 625

	22
	C22
	1
	Measurement of gear tooth – Involute profile
	OHP
	T2-Page 626

	23
	C23
	1
	Profile tolerance on spur gear
	OHP
	T2-Page 628

	24
	C24
	1
	Roller gear tester- Runout, Concentricity, Tooth to tooth composite error
	OHP
	

	25
	C25
	1
	Backlash-Factors affecting backlash
	BB
	T2-Page 629

	26
	C26
	1
	Measurement of gear tooth thickness-Gear tooth thickness
	OHP
	T2-Page 630

	27
	C27
	1
	Derivation of chordal thickness
	BB
	T2-Page 631

	UNIT-2-Surface and texture

	28
	C28
	1
	Introduction to surface texture


	BB
	T2-Page 533

	29
	C29
	1
	Numerical assessment of surface roughness
	OHP
	

	30
	C30
	1
	Reasons for controlling surface texture.
	BB
	T2-Page 537

	31
	C31
	1
	Machining symbols & Indication of surface roughness
	OHP
	

	32
	C32
	1
	Parameters used in surface finish measurement
	OHP
	T2-Page 538

	33
	C33
	1
	Arithmetic mean average, Peak to valley height method, C.L.A &R.M.S
	OHP
	T2-Page 539

	34
	C34
	1
	Problems on Ra,C.L.A, R.M.S & Rz
	BB
	

	35
	C35
	1
	Principle of electrical integrating stylus instruments
	OHP
	T2-Page 548

	36
	C36
	1
	Tomlinson surfacemeter- Description and working principle.
	OHP
	T2-Page 552

	37
	C37
	1
	Taylor-Hobson talysurf-

Description and working principle.
	OHP
	T2-Page 553

	UNIT-3- Comparators

	38 &39
	C38 & C39
	1
	I Internal Exam
	
	

	40
	C40
	1
	Measurement through Comparators-Introduction
	BB
	T2-Page 216

	41
	C41
	1
	Characteristics of good comparator, Twisted strip mechanical comparator
	OHP
	T2-Page 217

	42
	C42
	1
	Hirth minimeter & sigma comparator-Working principle
	OHP
	T2-Page 225

	43
	C43
	1
	Mechanical-optical comparator & optical lever principle
	OHP
	T2-Page 226

	44
	C44
	1
	Zeiss ultra optimeter & Zeiss optotest comparator
	OHP
	T2-Page 228

	45
	C45
	1
	Electric comparator-Principle. Types-Visual gauging heads & Multi-gauging machines.
	OHP
	T2-Page 233

	46
	C46
	1
	Pneumatic comparator-principle & Types
	OHP
	T2-Page 236

	UNIT-4- Acceptance tests on machine tools

	47
	C47
	1
	Acceptance tests on machine tools- Introduction
	BB
	T2-Page 658

	48
	C48
	1
	Acceptance tests on Lathe machine
	OHP
	T2-Page 659

	49
	C49
	1
	Acceptance tests on Lathe machine
	OHP
	T2-Page 661

	50
	C50
	1
	Acceptance tests on Lathe machine
	OHP
	T2-Page 662

	51
	C51
	1
	Acceptance tests on Radial drilling machine
	OHP
	T2-Page 666

	52
	C52
	1
	Acceptance tests on Radial drilling machine
	OHP
	T2-Page 668

	53
	C53
	1
	Acceptance tests on Milling machine
	OHP
	T2-Page 663

	54
	C54
	1
	Acceptance tests on Milling machine.
	OHP
	T2-Page 665

	55
	C55
	1
	Acceptance tests on Milling machine.
	OHP
	T2-Page 666

	56
	C56
	1
	Acceptance tests on Laser Equipment
	OHP
	T2-Page 671

	57
	C57
	1
	Acceptance tests on Laser Equipment
	OHP
	T2-Page 673

	UNIT-5- Instrumentation

	58
	C58
	1
	Concepts of Measurements
	BB
	

	59
	C59
	1
	Static Performance, Characteristics
	OHP
	

	60
	C60
	1
	Accuracy of measurement and its analysis
	OHP
	

	61
	C61
	1
	Instrumentation for measurement of Force and Torque.
	OHP
	

	62
	C62
	1
	Instrumentation for measurement of Strain and Pressure.
	OHP
	

	63
	C63
	1
	Instrumentation for measurement of Flow and Temperature.
	OHP
	

	64
	C64
	1
	Instrumentation for measurement of Vibration.
	OHP
	

	UNIT-6- Optical Methods of Measurement

	65
	C65
	1
	Introduction
	BB
	

	66
	C66
	1
	Laser beam as a light pointer
	OHP
	

	67
	C67
	1
	Length/Displacement Measurement
	OHP
	

	68
	C68
	1
	Temperature sensors
	OHP
	

	69
	C69
	1
	Seismographic Measurement
	OHP
	

	70
	C70
	1
	Introduction to Fiber optics
	BB
	

	71
	C71
	1
	Types of fibers
	OHP
	

	72
	C72
	1
	Properties of Optical Fibers
	BB
	

	73
	C73
	1
	Fiber optic sensor configuration
	OHP
	

	UNIT-7- Types of lathes, Machining centres and Turning centres

	74 
	C74
	1
	Automatic Screw Machines &Multi-spindle automatic lathes.
	OHP
	T1-Page 254

	75
	C75
	1
	Differences between Engine & turret lathe.
	OHP
	

	76
	C76
	1
	Differences between Capstan & turret lathe. Turret lathe.
	OHP
	

	77
	C77
	1
	Turret lathe- Construction & Features
	OHP
	T1-Page 238

	78
	C78
	1
	Machining centre-Definition, Construction &Features.
	OHP
	T1-Page 311

	79
	C79
	1
	Turning centre- Definition, Construction & Features.
	OHP
	T1-Page 240

	UNIT8- NC, CNC AND DNC.

	80
	C80
	1
	Numerical control-Definition, components of NC system. Advantages of numerical control
	BB
	

	81
	C81
	1
	Functions of M.C.U &Closed loop and open loop control system
	BB
	

	82
	C82
	1
	Computer numerical control –Definition

Functions of CNC.
	BB
	

	83
	C83
	1
	Advantages of CNC &Differences between NC &CNC
	BB
	

	84
	C84
	1
	DNC-Definition, Components of DNC
	BB
	

	85
	C86
	1
	Functions of DNC& Advantages of DNC Differences between CNC and DNC
	BB
	

	Unit9-Flexibility Of Manufacturing Systems.

	86
	C86
	Flexibility in manufacturing
	BB
	T1-Page 103

	87
	C87
	Automatic sensing for FMS
	OHP
	T1-Page 107

	88
	C88
	II Internal Exam
	
	

	89
	C89
	Robots- Definition, Structure of Robots
	OHP
	T1-Page 95

	90
	C90
	Classification of Robots
	OHP
	T1-Page 96


THEORY OF MACHINES -I
	S. No
	Period No.
	Topics covered & No of periods

	1. 
	P1
	Introduction to Mechanism and Machines: Mechanism and Machine, Rigid and Resistant bodies , link

	2. 
	P2
	Kinematic pair, Classification of Kinematic pair

	3. 
	P3
	Kinematic chain, , Degrees of freedom linkage, Mechanism and structure,

	4. 
	P4
	Mobility of Mechanisms

	5. 
	P5
	Four-bar chain mechanism and its inversions, Mechanical advantage

	6. 
	P6
	Transmission angle , slider crank chain

	7. 
	P7
	Double slider crank chain and its inversions

	8. 
	P8
	Miscellaneous Mechanism

	9. 
	P9
	Introduction on Velocity Analysis, Absolute and relative motions

	10. 
	P10
	Vectors, Additional vectors, Subtraction of vectors, Motion of a link

	11. 
	P11
	Four link mechanisms, velocity images

	12. 
	P12
	Angular velocity of links , Velocity of rubbing

	13. 
	P13
	Slider- crank mechanism

	14. 
	P14
	Crank and slotted lever mechanism, Algebraic methods

	15. 
	P15
	Instantaneous centre (I-centre), Kennedys theorem, location of I-centre

	16. 
	P16
	Angular velocity Ratio theorem

	17. 
	P17
	Centrode and problems

	18. 
	P18
	Introduction to Acceleration analysis, Acceleration

	19. 
	P19
	Four link mechanism, Acceleration of immediate and offset points

	20. 
	P20
	Slider crank mechanism, Problems

	21. 
	P21
	Corriolis acceleration component

	22. 
	P22
	Crank and slotted lever mechanism, Problems

	23. 
	P23
	Algebraic methods and Problems 

	24. 
	P24
	Kliens construction and Problems

	25. 
	P25
	Velocity and acceleration from displacement –time curve

	26. 
	P26
	Problems

	27. 
	P27
	Introduction to lower pairs, pantograph

	28. 
	P28
	Straight line mechanisms

	29. 
	P29
	Straight line mechanisms and its types

	30. 
	P30
	Engine indicators

	31. 
	P31
	Engine indicators and its types

	32. 
	P32
	Automobile steering gears ,Types of steering gears

	33. 
	P33
	Universal Hookes joint

	34. 
	P34
	Double Hookes joint and problems

	35. 
	P35
	Introduction to friction, kinds of friction, Laws of friction, coefficient of friction, incline plane

	36. 
	P36
	Screw threads, wedge 

	37. 
	P37
	Pivots and collars

	38. 
	P38
	Friction clutches – Single plate clutch and multi plate clutch

	39. 
	P39
	Cone clutch and Centrifugal clutch

	40. 
	P40
	Problems on clutches

	41. 
	P41
	Rolling friction, Antifriction bearings, Greasy friction at a journal

	42. 
	P42
	Friction axis of a link, film friction , Mitchell thrust bearing

	43. 
	P43
	Introduction to Dynamic force analysis, D’Alemberts principle , Equivalent offset inertia force, Dynamic analysis of a 4-link mechanism

	44. 
	P44
	Dynamic analysis of slider crank mechanism

	45. 
	P45
	Velocity and acceleration of piston, Angular velocity and Angular acceleration of connecting rod

	46. 
	P46
	Engine force analysis, Problems

	47. 
	P47
	Turning moment on crank shaft, Dynamically equivalent system, Inertia of connecting rod

	48. 
	P48
	Inertia force in reciprocating engines (graphical method) and Problems

	49. 
	P49
	Turning moment diagrams, fluctuation of energy, flywheel

	50. 
	P50
	Problems 

	51. 
	P51
	Introduction to Governors, Types of Governors

	52. 
	P52
	Watt Governor (simple conical governor), Porter Governor and problems

	53. 
	P53
	Proell Governor and problems 

	54. 
	P54
	Hartnell Governor and Problems

	55. 
	P55
	Hartung Governor and Problems

	56. 
	P56
	Wilson – Hartnell Governor (radial-spring governor), Pickering Governor

	57. 
	P57
	Spring controlled gravity governor and problems

	58. 
	P58
	Inertia Governor, Sensitiveness of a Governor, Hunting , Isochronism and Stability

	59. 
	P59
	Effort and power of a Governor, Controlling force

	60. 
	P60
	Problems


ADVANCED THERMODYNAMICS-I
	S.No
	Period no.
	Topics covered & No of periods

	
	P1
	Introduction to ETD-2,definition of pure substance, phase change of a pure substance, p-T (Pressure-Temperature) diagram for a pure substance

	
	P2
	p-V-T(Pressure-Volume-Temperature) surface, phase change terminology and definitions, property Diagrams in common use

	
	P3
	Formation of steam, dryness fraction,Introduction to steam tables

	
	P4
	Problems on steam tables

	
	P5
	Problems on steam tables

	
	P6
	Mollier diagram, Problems on Mollier diagram

	
	P7
	Problems on Mollier diagram

	
	P8
	Tank or bucket calorimeter, throttling calorimeter, separating and throttling calorimeter.

	
	P9
	Introduction, Daltons law and Gibbs-Dalton law, 

	
	P10
	Volumetric Analysis of gas mixtures

	
	p11
	Apparent molecular weight and gas constant, specific heats of gas mixture 

	
	p12
	Adaibatic mixing of perfect gases, Gas and vapour mixtures

	
	p13
	Problems on gaseous  mixtures

	
	p14
	Problems on gaseous  mixtures

	
	p15
	Vapor power cycle,carnot cycle

	
	p16
	Rankine cycle, problems on Rankine cycle

	
	p17
	Modified Rankine cycle

	
	p18
	Reheat cycle

	
	p19
	Regenerative cycle

	
	P20
	Problems on Reheat cycle and Regenerative cycle

	
	P21
	Binary vapor power cycle

	
	P22
	Introduction toSteam Nozzles, Type of nozzles, Flow through nozzles

	
	P23
	Problems on nozzles, Nozzle efficiency

	
	P24
	Condition for maximum discharge

	
	P25
	Problems onC.D. nozzle

	
	P26
	Metastable flow in nozzles

	
	P27
	Problems on Metastable flow

	
	P28
	Problems onair nozzle

	
	P29
	Relationship between area velocity and pressure in nozzle flow

	
	P30
	Steam injectors

	
	P31
	Introduction to Steam Turbines, Classification of steam turbines- parts of Impulse turbine.

	
	P32
	Velocity triangles for impulse turbine

	
	P33
	Problems on impulse turbine

	
	P34
	Problems on impulse turbine

	
	P35
	Parts of reaction turbine, Velocity triangles for impulse turbine ,Degree of reaction

	
	P36
	Problems on Parson’s reaction turbine

	
	P37
	Problems on Parson’s reaction turbine

	
	P38
	Condition for maximum efficiency of reaction turbines and impulse turbine

	
	P39
	Compounding of turbines

	
	P40
	Problems on two stage impulse turbine

	
	P41
	Governing of  turbines, losses in turbines

	
	P42
	Classification of condenser, Jet condensers

	
	P43
	Evaporative and surface condensers

	
	P44
	Vacuum and its measurement,Daltons law of partial pressures

	
	P45
	Vacuum efficiency and problems on Vacuum efficiency

	
	P46
	Problems on Vacuum efficiency

	
	P47
	Condenser efficiency and problems on Condenser efficiency

	
	P48
	Determination of mass of cooling water

	
	P49
	Problems on heat balancing

	
	P50
	Problems on condensers

	
	P51
	Problems on condensers

	
	P52
	Sources of air leakage in condensers, wet air pump and dry air pump

	
	P53
	Edwards air pump

	
	P54
	Introduction to RefrigerationRefrigeration on carnot cycle

	
	P55
	Refrigeration on Bell Colemen cycle

	
	p56
	Problems on Bell Colemen cycle

	
	P57
	Problems on Bell Colemen cycle

	
	P58
	Vapor compression cycle

	
	P59
	Problems on Vapor compression cycle

	
	P60
	Problems on Vapor compression cycle

	
	P61
	Vapor absorption cycle, Electrolux refrigerator,Comparison of refrigerator systems,

	
	P62
	Introduction toPsychrometry,Psychrometric terms

	
	P63
	Psychrometric process

	
	P64
	Problems on psychrometric process

	
	P65
	Problems on psychrometric process

	
	P66
	Properties of common refrigerants,Description of  NH3,R-12,R-22,CO2,Air.

	
	P67
	Introduction to air conditioning system, Basic parts of air conditioning system

	
	P68
	Central air conditioning system, Unitary air conditioning system,window conditioning system

	
	P69
	Problems on conditioning system

	
	P70
	Problems on conditioning system


THEORY OF MACHINES -II

	Periods
	Topics to be covered
	Remarks

	1
	Introduction of Gyroscopic Couple and

 Precessional Motion
	

	2
	Effect of gyroscopic couple on an aero plane
	

	3
	Effect of gyroscopic couple on a Naval ship
	

	4
	Effect of gyroscopic couple on a four wheel vehicle
	

	5
	Effect of gyroscopic couple on a Two wheel vehicle
	

	6
	Tutorial problems on aeroplane
	

	7
	Tutorial problems on Naval ship 
	

	8
	Tutorial problems on four wheelTwo wheel vehicle
	

	9
	Classification of followers and cams(Cams)
	

	10
	Motions of the follower of cam
	

	11
	Displacement- Velocity and acceleration diagrams of uniform velocity
	

	12
	Displacement- Velocity and acceleration diagrams of  SHM
	

	13
	Displacement- Velocity and acceleration diagrams of Uniform acceleration &retardation
	

	14
	Displacement- Velocity and acceleration diagrams of cycloidal motion
	

	15
	Tangent cam with roller follower
	

	16
	Circular arc cam with flat faced follower
	

	17
	 Classification of toothed wheels, technical terms(Gears)
	

	18
	conditions for constant velocity ratio of toothed wheels- Law of gearing
	

	19
	Velocity of sliding of teeth, forms of teeth- Length of contact, arc of contact
	

	20
	interference in involute gears
	

	21
	minimum number of teeth required on pinion to avoid interference
	

	22
	Methods of avoiding interference
	

	23
	Tutorial problem on Gears
	

	24
	Spiral gears- Efficiency of spiral gears
	

	25
	Types of gear trains (Gear trains)
	

	26
	Simple, compound, reverted and epicyclic gear trains
	

	27
	Velocity ratio of epicyclic gear train- Tabular method- Algebraic method
	

	28
	Torques and tooth loads in epicyclic gear trains. 
	

	29
	Problems on Epicyclic gear train 
	

	30
	Problems on Sun &planet gear train
	

	31
	Tutorial  Problems on Epicyclic gear train 
	

	32
	Introduction of Balancing of Rotating and Reciprocating Masses
	

	33
	Balancing of a single rotating mass in the same plane 

and by two masses in different planes
	

	34
	Balancing of several masses revolving in the same plane
	

	35
	Balancing of several masses revolving in different planes
	

	36
	Primary and secondary unbalanced forces

 of reciprocating masses,
	

	37
	Partial balancing of unbalanced primary forces

 in a reciprocating engine
	

	38
	locomotives- Variation of tractive force, Swaying couple and hammer blow
	

	39
	Multi cylinder in-line engines- Direct and reverse cranks
	

	40
	Balancing of V- Engines
	

	41
	Problems on several masses revolving in different planes
	

	42
	Problems on  Variation of tractive force,

 Swaying couple and hammer blow
	

	43
	Types of vibrations (vibrations)
	

	44
	Natural frequencies of free longitudinal vibrations of systems having single degree of freedom by Equilibrium method &Energy method
	

	45
	Natural frequencies of free longitudinal vibrations of systems having single degree of freedom by Rayleghy’s method
	

	46
	Frequency of damped vibration and forced vibration with damping
	

	47
	Magnification factor or dynamic magnifier. 
	

	48
	Tutorial problem on vibrations
	

	49
	Natural frequency of free transverse vibrations due to point load 

and uniformly distributed load acting over a simply supported shaft
	

	50
	Transverse vibrations for a shaft subjected to number of point loads- Energy method
	

	51
	Dunkerley's method, Critical speed of a shaft
	

	52
	Natural frequency of Free torsional vibrations of single rotor system, two rotor system
	

	53
	Natural frequency of Free torsional vibrations of three rotor system and gear system. 
	

	54
	Problems on   Transverse vibrations for a shaft subjected to number of point loads
	

	55
	Problems on Critical speed of a shaft
	

	56
	Problems on three rotor system and gear system. 


	


PRODUCTION DRAWING

	S.No


	Topics
	Teaching aids used LCD/OHP/BB
	Textbook/

Reference

	1
	Introduction to Conventional representation of metals and materials.
	BB
	Production drawing by KLNarayana, P.Kanniah & K.Venkat Reddy

	2
	Conventional representation of metals and materials.
	BB
	Production drawing by KLNarayana, P.Kanniah & K.Venkat Reddy

	3
	Conventional representation of metals and materials
	BB
	Production drawing by KLNarayana, P.Kanniah & K.Venkat Reddy

	4
	Principles of dimensioning.
	BB
	Production drawing by KLNarayana, P.Kanniah & K.Venkat Reddy

	5
	Principles of dimensioning
	BB
	Production drawing by KLNarayana, P.Kanniah & K.Venkat Reddy

	6
	Types of Dimensioning
	BB
	Production drawing by KLNarayana, P.Kanniah & K.Venkat Reddy

	7
	Introduction to Standard mechanical components
	BB
	Production drawing by KLNarayana, P.Kanniah & K.Venkat Reddy

	8
	Standard mechanical components.
	OHP
	Production drawing by KLNarayana, P.Kanniah & K.Venkat Reddy

	9
	 Introduction to limits, fits and tolerances.
	OHP
	Production drawing by KLNarayana, P.Kanniah & K.Venkat Reddy

	10
	Limits, fits and tolerances..
	OHP
	Production drawing by KLNarayana, P.Kanniah & K.Venkat Reddy

	11
	Problems on Limits, fits and tolerances
	OHP
	Production drawing by KLNarayana, P.Kanniah & K.Venkat Reddy

	12
	Tolerances of form and position.
	BB
	Production drawing by KLNarayana, P.Kanniah & K.Venkat Reddy

	13
	Tolerances of form and position.
	BB
	Production drawing by KLNarayana, P.Kanniah & K.Venkat Reddy

	14
	Tolerances of form and position.
	BB
	Production drawing by KLNarayana, P.Kanniah & K.Venkat Reddy

	15
	Surface roughness
	BB
	Production drawing by KLNarayana, P.Kanniah & K.Venkat Reddy

	16
	I sessional exam.
	BB
	

	17
	Surface roughness..
	BB
	Production drawing by KLNarayana, P.Kanniah & K.Venkat Reddy

	18
	Process sheets
	OHP
	Production drawing by KLNarayana, P.Kanniah & K.Venkat Reddy

	19
	Process sheets
	BB
	Production drawing by KLNarayana, P.Kanniah & K.Venkat Reddy

	20
	Process sheets 
	OHP
	Production drawing by KLNarayana, P.Kanniah & K.Venkat Reddy

	21
	Process sheets
	BB
	Production drawing by KLNarayana, P.Kanniah & K.Venkat Reddy

	22
	Production drawings.
	OHP
	Production drawing by KLNarayana, P.Kanniah & K.Venkat Reddy

	23
	Production drawings.
	OHP
	Production drawing by KLNarayana, P.Kanniah & K.Venkat Reddy

	24
	Production drawings 
	
	BB
	Production drawing by KLNarayana, P.Kanniah & K.Venkat Reddy

	25
	Production drawings
	
	OHP
	Production drawing by KLNarayana, P.Kanniah & K.Venkat Reddy

	26
	Tool Drawings.
	
	BB
	Production drawing by KLNarayana, P.Kanniah & K.Venkat Reddy

	27
	Sheet metal and forging dies
	
	OHP
	Production drawing by KLNarayana, P.Kanniah & K.Venkat Reddy

	28
	Stock strip layout
	
	BB
	Production drawing by KLNarayana, P.Kanniah & K.Venkat Reddy

	29
	II sessional exam.
	
	BB
	


HEAT AND MASS TRANSFER
	S.No
	Period no.
	Topics covered & No of periods

	1. 
	P1
	Basic concepts of Heat Transfer

	2. 
	P2
	Conduction Heat Transfer

	3. 
	P3
	Thermal Conductivity

	4. 
	P4
	Convection Heat Transfer

	5. 
	P5
	Radiation Heat Transfer

	6. 
	P6
	Problems on Basic concepts of  Heat Transfer 

	7. 
	P7
	1-D Steady State Conduction-Introduction

	8. 
	P8
	The plane wall

	9. 
	P9
	Insulation and R values

	10. 
	P10
	Radial systems

	11. 
	P11
	The overall Heat Transfer Coefficient

	12. 
	P12
	Heat Source systems

	13. 
	P13
	Cylinder with heat sources 

	14. 
	P14
	Conduction-Convection systems

	15. 
	P15
	Problems on Steady State Conduction

	16. 
	P16
	Problems on Steady State Conduction

	17. 
	P17
	Fins

	18. 
	P18
	Problems on Fins

	19. 
	P19
	Unsteady state conduction-Introduction 

	20. 
	P20
	Lumped Heat capacity system

	21. 
	P21
	Transient Heat Flow in a Semi-Infinite Solid

	22. 
	P22
	Problems on unsteady state conduction

	23. 
	P23
	Principles of Convection-Introduction

	24. 
	P24
	Laminar boundary layer on a Flat plate

	25. 
	P25
	Energy equation of the boundary layer

	26. 
	P26
	Thermal boundary layer

	27. 
	P27
	Relation between Fluid Friction and Heat Transfer

	28. 
	P28
	Turbulent –Boundary layer Heat Transfer

	29. 
	P29
	Turbulent –Boundary layer Thickness

	30. 
	P30
	Problems on principles of Convection

	31. 
	P31
	Forced convection Heat Transfer-Introduction

	32. 
	P32
	Problems on Forced Convection

	33. 
	P33
	Natural convection-Introduction 

	34. 
	P34
	Empirical  Relations for Free Convection

	35. 
	P35
	Problems on Free Convection

	36. 
	P36
	Radiation Heat Transfer-Introduction

	37. 
	P37
	Radiation Physical Mechanism

	38. 
	P38
	Radiation properties

	39. 
	P39
	Radiation Shape Factor

	40. 
	P40
	Relation between shape factors

	41. 
	P41
	The Radiation Heat Transfer Coefficient

	42. 
	P42
	Problems on Radiation

	43. 
	P43
	Heat exchangers-introduction

	44. 
	P44
	The Overall Heat Transfer Coefficient 

	45. 
	P45
	Fouling Factors

	46. 
	P46
	Types of Heat Exchangers

	47. 
	P47
	The Log Mean Temperature Difference(LMTD)

	48. 
	P48
	Effectiveness-NTU Method

	49. 
	P49
	Heat Exchangers with phase change

	50. 
	P50
	Problems on Heat Exchangers

	51. 
	P51
	Boiling: Different regimes of  boiling, nucleate boiling 

	52. 
	P52
	Transition boiling 

	53. 
	P53
	Film boiling

	54. 
	P54
	Condensation: laminar film condensation

	55. 
	P55
	Nusselt’s Theory

	56. 
	P56
	Condensation on vertical flat plate

	57. 
	P57
	Condensation on horizontal tubes

	58. 
	P58
	Drop wise condensation

	59. 
	P59
	Problems on boiling and condensation

	60. 
	P60
	Mass Transfer -Introduction

	61. 
	P61
	Fick’s law of Diffusion

	62. 
	P62
	Diffusion in gases

	63. 
	P63
	Diffusion in Liquids 

	64. 
	P64
	The Mass-Transfer Coefficient

	65. 
	P65
	Problems on Mass Transfer


INDUSTRIAL ENGINEERING AND MANAGEMENT

	Sl. No
	No. of Hrs
	Topic(s)planned
	Reference Book
	Teaching aids used LCD/OHP/BB

	1
	1
	Introduction to IEM, its Objectives and Outcomes
	
	LCD/OHP

	2
	1
	Introduction to Management and its Definition
	T1 and R1
	LCD/OHP

	3
	1
	Functions of management,
	T1 and R1
	LCD/OHP

	4
	1
	Principles of organization, Types of organization and committees.
	T1
	LCD/OHP

	5
	1
	Motivation, Theories of motivation, Hawthrone studies,
	T1
	LCD/OHP

	6
	2
	Discipline in industry, Promotion, Transfer, lay off and discharge, Labour turnover
	T1
	LCD/OHP

	7
	1
	Trade unions, Industrial disputes,
	T1
	LCD/OHP

	8
	1
	Strikes, Lock-out, Picketing, Gherao,
	T1
	LCD/OHP

	9
	1
	Settlement of industrial disputes, Collective bargaining
	T1
	LCD/OHP

	10
	2
	Industrial dispute act 1947, Factories Act
	T1
	LCD/OHP

	11
	1
	Factories Act 1948
	T1
	LCD/OHP

	12
	4
	Introduction to Probability and Statistics
	R8
	Chalk & Talk

	13
	1
	Quality Control,Control charts and its classification
	R7
	Chalk & Talk

	14
	1
	Control charts of variables and attributes
	R7
	Chalk & Talk

	15
	2
	Problems on Control charts
	R7
	Chalk & Talk

	16
	1
	Introduction to Acceptance Sampling
	R7
	Chalk & Talk

	17
	1
	Classification of Sampling plans, Single Sampling Plan
	R7
	Chalk & Talk

	18
	1
	Double Sampling Plan
	R7
	Chalk & Talk

	19
	1
	Concept of productivity
	T1 and R9
	Chalk & Talk

	20
	1
	Method Study - Basic steps in method study
	T1 and R9
	LCD/OHP

	21
	2
	Process charts and its types
	T1 and R9
	Chalk & Talk

	22
	1
	Diagrams,Models and Templates
	T1 and R9
	LCD/OHP

	23
	1
	Principles of motion economy
	T1 and R9
	LCD/OHP

	24
	1
	Micro motion study, Therbligs,
	T1 and R9
	Chalk &Talk

	25
	1
	Therbligs, SIMO chart
	T1 and R9
	Chalk & Talk

	26
	2
	Work Measurement, Stop watch procedure of time study
	T1 and R9
	Chalk & Talk

	27
	1
	Performance rating, allowances,
	T1 and R9
	Chalk & Talk

	28
	1
	Work sampling and problems on it
	T1 and R9
	Chalk & Talk

	29
	1
	Introduction to Production Planning and Control
	T1
	Chalk & Talk

	30
	2
	Types of productions
	T1
	LCD/OHP

	31
	1
	Production cycle
	T1 and R4
	Chalk & Talk

	32
	1
	Product design and development
	T1 and R4
	LCD/OHP

	33
	1
	Process planning
	T1
	Chalk & Talk

	34
	1
	Forecasting, Loading, Scheduling
	T1 and R6
	Chalk & Talk

	35
	1
	Problems on scheduling
	T1 and R6
	Chalk & Talk

	36
	1
	Dispatching, Routing and Progress Control
	T1 and R6
	Chalk & Talk

	37
	1
	Introduction to Facilities Layout, Economics of plant location
	T1 and R6
	Chalk & Talk

	38
	1
	Rural Vs Suburban sites
	T1 and R6
	Chalk & Talk

	39
	2
	Types of layouts, Types of building
	T1 and R6
	LCD/OHP

	40
	1
	Travel chart technique,
	T1 and R6
	Chalk & Talk

	41
	2
	Assembly line balancing simple problems.
	T1 and R6
	Chalk & Talk

	42
	1
	Introduction to Material Handling
	T1 and R6
	Chalk & Talk

	43
	1
	Principles, Concept of unit load
	T1 and R6
	Chalk & Talk

	44
	1
	Containerization, Pelletization,
	T1 and R6
	Chalk & Talk

	45
	1
	Selection of material handling equipment
	T1 and R6
	LCD/OHP

	46
	1
	Applications of belt conveyors, Cranes, Forklift trucks in industry
	T1 and R6
	LCD/OHP

	47
	1
	Introduction to Maintenance
	T1 and R5
	Chalk & Talk

	48
	2
	Objectives and types of Plant Maintenance
	T1 and R5
	Chalk & Talk

	49
	1
	Introduction to Materials Management
	T1
	Chalk & Talk

	50
	1
	Purchasing, Objectives of purchasing department
	T1
	LCD/OHP

	51
	2
	Buying techniques, Purchase procedure
	T1
	LCD/OHP

	52
	1
	Stores and material control, Receipt and issue of materials
	T1
	LCD/OHP

	53
	1
	Store records
	T1
	Chalk & Talk

	54
	1
	Defining Inventory and its terms
	T1
	Chalk & Talk

	55
	1
	Inventory Control
	T1
	Chalk & Talk

	56
	2
	Derivation of EOQ Model and Problems on it
	T1
	Chalk & Talk


COMPUTER AIDED DESIGN
	Period
	Topics
	Remarks

	1
	Fundamentals of CAD-Introduction
	

	2
	Shigly Design Process, Application of computers for design
	

	3
	Paul &Beitz Design Process
	

	4
	Earlie & ohussuga Design Process
	

	5
	CAD system configuration- creating database for manufacturing
	

	6
	Benefits of CAD
	

	7
	Interactive Computer graphics
	

	9
	Input & output devices 
	

	9
	Graphic display devices
	

	10
	Secondary storage devices
	

	11
	Graphical user interface
	

	12
	Graphic standards
	

	13
	Operating systems
	

	14
	Software configuration of graphics system
	

	15
	Transformation systems
	

	16
	2D Transformations
	

	17
	3D transformations
	

	18
	Problems on transformations
	

	19
	Windowing, Clipping
	

	20
	Line clipping
	

	21
	Cohen-Sutherland Line clipping
	

	22
	Problems on clippin
	

	23
	Geometric Modeling
	

	24
	Modeling techniques
	

	25
	Wire frame Modeling
	

	26
	Surface Modeling
	

	27
	3D Solid Modeling
	

	28
	Mathematical representing of curves
	

	29
	Non parametric representation of curves
	

	30
	Parametric Cubic curves [PC curves]
	

	31
	Bezier Curves
	

	32
	B-Splines
	

	33
	Differentiate Bezier &B-spline curves
	

	34
	Introduction to Finite Element Analysis
	

	35
	CAD techniques to finite element data preparation
	

	36
	Automatic mesh generation- presentation of results
	

	37
	3-dimensional shape description and

mesh generation
	

	38
	Mesh generation
	

	39
	CAD applications of FEM.
	

	40
	Simple examples of design
	

	41
	Computer aided drafting, design & analysis of simple machine elements
	

	42
	Analysis of cross sectional Area, Centroid & Moment of Inertia
	

	43
	Problems on M.I
	

	44
	Slider crank mechanism
	

	45
	Other design applications like helical springs
	

	46
	Introduction to CAD packages like ANSYS, NASTRON, NISA-II
	

	47
	Static analysis in ANSYS
	

	48
	Thermal analysis in ANSYS
	

	49
	NASTRON applications
	

	50
	NISA-II applications
	

	51
	Sample analysis using ANSYS
	

	52
	Introduction to Artificial Intelligence
	

	53
	Features of AI
	

	54
	Applications of AI in design
	


FLUID MACHINERY AND SYSTEMS

	S.No
	Period No.
	Topics Covered & No of periods

	1. 
	P1
	Introduction to Fluid Machinery

	2. 
	P2
	Impact of jet on stationery surfaces

	3. 
	P3
	Force exerted by a jet on a stationery vertical plate

	4. 
	P4
	Force exerted by a jet on a stationery inclined plate

	5. 
	P5
	Force exerted by a jet on a stationery curved plate

	6. 
	P6
	Problems on impact of jet on stationery surfaces 

	7. 
	P7
	Impact of jet on hinged surfaces

	8. 
	P8
	Problems on hinged surfaces

	9. 
	P9
	Force exerted by a jet on a moving  vertical plate

	10. 
	P10
	Force exerted by a jet on a moving  inclined plate

	11. 
	P11
	Force exerted by a jet on a moving curved plate

	12. 
	P12
	Force exerted by a jet on unsymmetrical moving curved plate when jet strikes tangentially at one of the tips

	13. 
	P13
	Problems on Force exerted by a jet on unsymmetrical moving curved plate when jet strikes tangentially at one of the tips

	14. 
	P14
	Problems on Force exerted by a jet on unsymmetrical moving curved plate when jet strikes tangentially at one of the tips

	15. 
	P15
	Force exerted by a jet of water on series of vanes

	16. 
	P16
	Force exerted  on a series of Radial curved vanes

	17. 
	P17
	Problems on Radial curved vanes

	18. 
	P18
	Jet Propulsion

	19. 
	P19
	Jet Propulsion of a tank with an Orifice

	20. 
	P20
	Jet Propulsion of ships

	21. 
	P21
	Turbines: Introduction and efficiencies

	22. 
	P22
	Classification of turbines

	23. 
	P23
	Turbine component parts

	24. 
	P24
	Working principle of Pelton wheel

	25. 
	P25
	Problems on Pelton wheel

	26. 
	P26
	Working principle of reaction turbines

	27. 
	P27
	Inward radial flow reaction turbine

	28. 
	P28
	Outward radial flow reaction turbine

	29. 
	P29
	Working principle of Francis turbine

	30. 
	P30
	Problems on Francis turbine

	31. 
	P31
	Working principle of Kaplan turbine

	32. 
	P32
	Problems on Kaplan turbine

	33. 
	P33
	Draft tube –Types-Theory

	34. 
	P34
	Efficiency  of a draft tube

	35. 
	P35
	Problems on draft tube

	36. 
	P36
	 Specific speed

	37. 
	P37
	Significance of specific speed

	38. 
	P38
	Problems on specific speed

	39. 
	P39
	Unit quantities: unit speed, unit discharge, unit power

	40. 
	P40
	Problems on unit quantities

	41. 
	P41
	Characteristic curves of hydraulic turbines

	42. 
	P42
	Governing of turbines

	43. 
	P43
	Centrifugal pumps-parts

	44. 
	P44
	Work done by a centrifugal pump on water

	45. 
	P45
	Definitions of heads and efficiencies of a centrifugal pump

	46. 
	P46 
	Problems on heads and efficiencies

	47. 
	P47
	Minimum speed for starting a centrifugal pump

	48. 
	P48
	Multistage centrifugal pumps and problems

	49. 
	P49
	Specific speed of a centrifugal pump and priming

	50. 
	P50
	Characteristic curves –main, operating and constant efficiency curves

	51. 
	P51
	Cavitation- effects of cavitation

	52. 
	P52
	Cavitation in hydraulic machines

	53. 
	P53
	Main parts of a reciprocating pump

	54. 
	P54
	Classification of reciprocating pumps

	55. 
	P55
	Variation of velocity and acceleration in the suction and delivery pipes due to acceleration in the suction and delivery pipes due to acceleration of the piston

	56. 
	P56
	Effect of variation of velocity on friction in the suction and delivery pipes

	57. 
	P57
	Indicator diagram- effect of acceleration in suction and delivery pipes on indicator diagram

	58. 
	P58
	Effect of friction

	59. 
	P59
	Maximum speed of a reciprocating pump

	60. 
	P60
	Air vessels

	61. 
	P61
	Problems on air vessels

	62. 
	P62
	Problems on air vessels

	63. 
	P63
	Hydraulic press

	64. 
	P64
	Problems on hydraulic press

	65. 
	P65
	The hydraulic accumulator

	66. 
	P66
	Differential hydraulic accumulator-problems

	67. 
	P67
	Hydraulic intensifier

	68. 
	P68
	Hydraulic ram and problems

	69. 
	P69
	Hydraulic lift and problems

	70. 
	P70
	Hydraulic crane

	71. 
	P71
	Fluid coupling

	72. 
	P72
	Hydraulic torque converter

	73. 
	P73
	Servo systems

	74. 
	P74
	Open and closed loop systems

	75. 
	P75
	Hydraulic and Pneumatic systems

	76. 
	P76
	Fluid power components-fluidics

	77. 
	P77
	Efficiency of a fluidic device

	78. 
	P78
	Proportional or analog devices

	79. 
	P79
	Vortex diode, Vortex triode, counting

	80. 
	P80
	Fluid systems-Digital devices


DESIGN OF MACHINE ELEMENTS – I

	Sl. No.
	Hrs Planned
	Topic(s)

	1
	2
	Introduction to the design process

	2
	2
	Factor influencing machine design, selection of materials based on mechanical properties

	3
	2
	 Direct, Bending and torsional stress equations

	4
	2
	Impact and shock loading

	5
	1
	calculation of principle stresses for various load combinations

	6
	1
	problems

	7
	2
	problems

	8
	2
	Factor of safety , theories of failure and stress concentration

	9
	2
	Design for variable loading – Soderberg, Goodman and Gerber relations

	10
	2
	Design of solid shaft based on strength and  rigidity

	11
	2
	Design of hollow shaft based on strength and  rigidity

	12
	2
	Design of shafts based on critical speed

	13
	2
	Design of keys and key ways

	14
	1
	Design of rigid couplings

	15
	1
	Design of flexible couplings

	16
	1
	Introduction to gear and shock absorbing couplings

	17
	2
	Design of knuckle joints.

	18
	2
	Design of knuckle joints 

	19
	2
	Threaded fasteners

	20
	2
	Design of bolted joint under static load

	21
	2
	Design of bolted joint under variable load

	22
	2
	Design of bolted joint under eccentric load parallel and perpendicular to the axis of bolt

	23
	1
	Design of bolted joint under eccentric load in the plane containing the bolt

	24
	1
	Power screws and force analysis

	26
	1
	Collar friction

	27
	1
	Design of butt and fillet welded joints in tension and shear

	28
	1
	Design of welded joints under eccentric load

	29
	2
	Design of welded joints under bending moment

	30
	2
	Welding inspection

	31
	2
	Design of helical springs under constant loads

	32
	2
	Design of helical springs under varying loads

	33
	2
	Design of leaf springs

	34
	2
	Design of helical torsion springs

	35
	1
	Design of helical Concentric or composite springs

	36
	1
	Design of spiral torsion springs

	37
	2
	Design of disc or Belleville springs


DESIGN OF MACHINE ELEMENTS – II

	SI.No
	    Hrs Planned
	Topics

	1
	1
	Introduction to DME-II over view

	2
	1
	Gears introduction

	3
	1
	Standard tooth systems and types of gears spur,helical,bevel and worm

	4
	2
	Terminology of gears and tooth failures

	5
	1
	Lewis equation face widh and beam strength

	6
	1
	Force analysis of spur gears and dynamic load

	7
	1
	Wear loading conditions

	8
	1
	Problems

	9
	1
	Problems

	10
	1
	  Helical gears introduction and terms in it

	11
	1
	Dynamic and wear loading of gears

	12
	1
	Problems

	13
	1
	Introduction to bevel gears and terms used in it

	14
	1
	Force analysis and dynamic load

	15
	2
	Wear loading conditions and problems

	16
	1
	Problems

	17
	2
	Problems

	18
	1
	Worm gears introduction and terms used in it

	19
	1
	Dynamic load and thermal design considerations

	20
	2
	Problems

	21
	1
	Problems

	22
	1
	Problems

	23
	2
	Sliding contact bearings-types- desired properties of bearing material- materials

	24
	1
	Lubrication in journal bearing

	25
	1
	Design of journal bearing using Mckees equation

	26
	1
	Design of journal bearing by Raimondi and Boyd method

	27
	1
	Types of Rolling contact bearings- selection of bearing-static capacity-dynamic capacity-Equivalent load

	28
	1
	Design or selection procedure using manufacturer’s catalogue

	29
	1
	Design or selection procedure for cyclic loads and speeds

	30
	1
	Sliding contact bearings-types- desired properties of bearing material- materials

	31
	1
	Lubrication in journal bearing

	32
	1
	Design of journal bearing using Mckees equation

	33
	1
	Design of journal bearing by Raimondi and Boyd method

	34
	1
	Problems

	35
	1
	Problems

	36
	1
	Friction clutches, torque capacity of clutches

	37
	1
	Design consideration using uniform pressure and wear theory

	38
	1
	Temperature rise friction materials

	39
	1
	centrifugal clutches

	40
	1
	Problems

	41
	1
	Problems

	42
	1
	Design of cylinder and cylinder head

	43
	1
	Design of connecting rod

	44
	2
	Design of crank shaft ,cross head

	45
	1
	Design of Piston barrel, piston skirt

	46
	1
	Design of crane hook

	47
	2
	problems

	48
	3
	Wire rope construction ,classification

	49
	1
	Stress in wire ropes chain drives

	50
	1
	Problems in wire ropes

	51
	1
	Simple application of composite material


OPERATIONS RESEARCH

	Sl.No
	No.Of

Periods
	Topics

	1
	C1
	Development, definition, characteristics, phases, scientific method

	2
	C2
	Operation research models –applications

	3
	C3
	Linear programming problem formulation, graphical solution

	4
	C4
	Problems on graphical solution

	5
	C5
	Simplex method

	6
	C6
	Problems on simplex method

	7
	C7
	Artificial variables techniques. Big-M method and problems

	8
	C8
	Two phase method and problems

	9
	C9
	Duality principle

	10
	C10
	Problems on duality principle

	11
	C11
	

	12
	C12
	Transportation problem-formulation, optimal solution

	13
	C13
	Unbalanced transportation problem

	14
	C14
	Problems on unbalanced transportation

	15
	C15
	Degeneracy in transportation problems

	16
	C16
	Assignment problem-formulation, optimal solution

	17
	C17
	Problems on assignment problem

	18
	C18
	Variants of assignment problem

	19
	C19
	Sequencing-introduction

	20
	C20
	Flow shop sequencing, n jobs through two machines

	21
	C21
	Job shop sequencing, two jobs through m machines

	22
	C22
	Problems on two jobs through m machines

	23
	C23
	N jobs through three machines

	24
	C24
	Travelling salesman problems

	25
	C25
	Waiting lines-introduction

	26
	C26
	Single channel. Poisson arrivals, exponential service times with infinite population

	27
	C27
	Problems on Single channel. Poisson arrivals, exponential service times with finite population

	28
	C28
	Problems on Single channel. Poisson arrivals, exponential service times with finite population

	29
	C29
	Multichannel Poisson arrivals, exponential service times with infinite population

	30
	C30
	Replacement-introduction, replacement of items that deteriorate with time when money value is not counted

	31
	C31
	Problems on replacement of items that deteriorate with time

	32
	C32
	replacement of items that deteriorate with time when money value is counted

	33
	C33
	Problems on replacement of items that deteriorate with time when money value is counted

	34
	C34
	Replacement of items that fail completely

	35
	C35
	Group replacement

	36
	C36
	

	37
	C37
	Theory of games-introduction, Minimax (Maximin)

	38
	C38
	Criterion and optimal strategy, solution of games with saddle point

	39
	C39
	Rectangular  games without saddle points 2x2 games

	40
	C40
	Dominance principle

	41
	C41
	Mx2 and 2xn games

	42
	C42
	Graphical method

	43
	C43
	Inventory  - introduction, single item, deterministic models

	44
	C44
	Fixed order size system

	45
	C45
	Economic Order quantity (EOQ)- single items, back ordering

	46
	C46
	Quantity discounts

	47
	C47
	Batch type : Economic Production Quantity – single items

	48
	C48
	Economic Production Quantity – multiple items

	49
	C49
	Fixed order interval system: Economic Order Interval-single items, multiple items


	50
	C50
	Network analysis: Network definitions, 

	51
	C51
	Shortest root problem

	52
	C52
	Maximum flow model

	53
	C53
	Elements of project scheduling by CPM & PERT


STATISTICAL QUALITY CONTROL

	S.No
	Period no.
	Topics covered & No of periods

	1. 
	P1
	Introduction and Evolution of Quality Concept

	2. 
	P2
	Evolution of a Product and Service, Definitions of Quality

	3. 
	P3
	Definitions of Quality continued, Dimensions of Quality

	4. 
	P4
	Aspects of Quality, Quality control and Statistical Quality Control

	5. 
	P5
	Quality Cost, Deming’s Philosophy

	6. 
	P6
	Introduction to Probability and basic terms in probability

	7. 
	P7
	Addition and Multiplication rules in Probability

	8. 
	P8
	Probability distributions required for SQC

	9. 
	P9
	Probability distributions continued, Problems on Normal Distribution

	10. 
	P10
	Problems on probability pertained to Addition and multiplication rules

	11. 
	P11
	Problems on Normal Distribution continued, Taguchi’s loss function

	12. 
	P12
	Quality control tools and Introduction to Six Sigma

	13. 
	P13
	Introduction to Statistical process control and Recap of Normal distribution

	14. 
	P14
	Shewart’s normal bowl and Tests of Hypotheses

	15. 
	P15
	Sampling from Normal Distribution and Statistical basis for Control charts

	16. 
	P16
	Statistical basis continued, Attribute and Variable data

	17. 
	P17
	Chance and Assignable causes of Variation and X bar, R and Sigma Control charts

	18. 
	P18
	X bar, R and Sigma Control charts continued 

	19. 
	P19
	Theory of runs for X bar, R and Sigma Control charts 

	20. 
	P20
	Type-I and Type – II errors and examples 

	21. 
	P21
	O.C Curve for Variable control chart, ARL and ATS

	22. 
	P22
	Problems on X bar, R Control charts 

	23. 
	P23
	Problems on X bar, R Control charts

	24. 
	P24
	Problems on X bar and Sigma Control charts,

	25. 
	P25
	Problems on X bar and Sigma Control charts

	26. 
	P26
	Control charts for Attributes introduction, p-chart

	27. 
	P27
	np-chart and problems on p and np charts 

	28. 
	P28
	Problems on p and np charts

	29. 
	P29
	Standardized p- chart and problems on it

	30. 
	P30
	Recap of poission and exponential distributions, c-chart

	31. 
	P31
	c-chart continued and problems on c-chart

	32. 
	P32
	Problems on c-chart, u-chart

	33. 
	P33
	u-chart continued and problems on u-chart

	34. 
	P34
	Problems on c-chart and u-chart

	35. 
	P35
	The Operating-Characteristic Function and Average Run Length Calculations 

	36. 
	P36
	Demerits of Control charts

	37. 
	P37
	Recap of frequency distribution and introduction to process capability

	38. 
	P38
	Process capability and problems on it

	39. 
	P39
	Problems on process capability

	40. 
	P40
	Process capability ratios Cp and Cpk and problems on it

	41. 
	P41
	Process capability ratios for nominal the batter type and problems on it

	42. 
	P42
	Smaller the better type and larger the better type product specifications. 

	43. 
	P43
	Problems on Process capability

	44. 
	P44
	Introduction to sampling and types of sampling plans

	45. 
	P45
	Advantages and disadvantages of sampling plans

	46. 
	P46
	Sampling and its statistical basis, OC curves for sampling plans

	47. 
	P47
	AQL, LTPD, Consumer risk and Producers risk

	48. 
	P48
	Single sampling plan and its OC curve

	49. 
	P49
	OC curve continued, Problems on Single sampling plan

	50. 
	P50
	Problems on Single sampling plan

	51. 
	P51
	Double sampling plan and its OC curve

	52. 
	P52
	Double sampling plan OC curve

	53. 
	P53
	Problems on Double sampling plan

	54. 
	P54
	Problems on Double sampling plan

	55. 
	P55
	Rectifying Inspection and terms AOQ, AOQL and ATI

	56. 
	P56
	Problems based on Rectifying Inspection

	57. 
	P57
	Multiple and sequential sampling plans

	58. 
	P58
	Problems on Sampling plans

	59. 
	P59
	Use of Dodge Romig Tables

	60. 
	P60
	Problems based on Dodge Romig tables


COMPUTER NUMERICAL CONTROL AND COMPUTER AIDED MANUFACTURING 
	Sl. No
	No. of

Hrs.
	Topic(s)planned
	Reference

(Books with page numbers)
	Teaching aids used LCD/OHP/BB

	1
	1
	 Introduction to  NC,NC procedure, elements of NC, Coordinate systems
	T2-139-151,

156-163

T3-139-140,

142-150


	Chalk & Talk

	2
	1
	Introduction to CNC, types of CNC, Advantages of CNC
	T1-154-167

T2-148-153

T3-202-210
	Chalk & Talk

	3
	1
	Introduction to DNC, Components, 
	T1-170-176

T2-153-156

T3-210-215
	Chalk & Talk

	4
	1
	Types, Functions, Advantages of DNC
	
	Chalk & Talk

	5
	1
	Introduction to CAM
	T2-708-709


	Chalk & Talk

	6
	1
	Introduction to

CNC Retrofitting

Benefits of retrofitting
	 R1
	Chalk & Talk

	7
	1
	
	
	Chalk & Talk

	8
	1
	Introduction to Adaptive control ,Tool wear sensing
	T1-167-170

T1-374-377

T3-217-224
	Chalk & Talk

	9
	1
	Classification of AC,ACC type
	
	Chalk & Talk

	10
	1
	ACO  type of Adaptive control 
	
	Chalk & Talk

	11
	1
	Adaptive control machining
	
	Chalk & Talk

	12
	1
	Benefits of ACM, Difference between ACO and ACC
	
	Chalk & Talk

	13
	1
	GT, Parts classification and coding , Production flow analysis, Composite part analysis
	T1-241-250

T2-507-513,

516-523


	Chalk & Talk

	14
	1
	Classification codes and coding structure, Component classification
	
	Chalk & Talk

	15
	1
	OPITZ classification and coding system with example
	T2-514-516
	OHP Presentation

	16
	1
	CODE system with example,

KK3 system
	T3-285-290

T4-358,361,

362-363
	OHP Presentation

	17
	1
	MI class system, Multiclass system
	
	

	18
	2
	Facilities layout and Organization, Benefits and  Applications of  GT
	 T1-246-247,

254, 

T2-523-525

T3-293-295

	Chalk & Talk

	19
	1
	Limitations of GT ,Guide  lines for Implementation of GT
	T4-372,T1-255

	Chalk& Talk

	20
	1
	Introduction to CAPP Retrieval type CAPP systems
	T1-260-263

T2-726-728
	BB

	21
	1
	Generative type  CAPP systems 
	
	BB

	22
	1
	Hybrid CAPP system, Difference between Retrieval and Generative CAPP Systems
	T4-378,379-381
	BB

	23
	1
	MULTICAPP,MIPALAN Systems,TIPPS,GENPLAN systems
	T3-302-305
	BB

	24
	1
	Machinability Database systems, Application programs

Benefits of CAPP
	T1-264-267

T3-306-311
	BB

	25
	1
	CASE Studies
	T1-266-275


	BB

	26
	2
	Traditional and Computer Integrated Production Planning systems
	T3-323-329, T2-737-739
	BB

	27
	1
	Maser Production Schedule Aggregate production planning
	T2-740-741
	BB

	28
	1
	Material requirement planning-Basic MRP concepts & Structure of MRP
	T2-741-747

T1-332-335


	BB

	29
	1
	Working of MRP, computers in MRP,MRP Systems,
	
	BB

	30
	1
	MRP output reports, Benefits of MRP
	
	BB

	31
	1
	Capacity requirement planning OR Manufacturing Resource Planning  - MRP-II
	T2-747-749,

762-65
	BB

	32
	1
	Shop floor control, Inventory control 
	T2-749-754

T2-755-762
	BB

	33
	1
	Industrial Robots –Structure and Operation of Robots, controller ,Manipulator and Tooling
	T1-304-309,

317-320

T2-213-215

T2-221-224
	OHP

	34
	2
	Robot sensors, Types of

sensors , Robot anatomy ,Specifications of a robot ,Classification of robots,Configuration of robots
	T1-321-327,

T2-224-225

T2-215-222

T1-308-320
	OHP

	35
	1
	Robot applications-Industrial and Non Industrial
	T2-225-232

,

T4-466-473
	BB

	36
	1
	AGVS, Types of AGV’S 
	T2-282-288

, T2-273-282,

289-295,321-329 

T4-522-532
	BB

	37
	1
	Applications of AGVs, vehicle guidance, Vehicle Routing, Traffic control and Safety
	
	BB

	38
	1
	Types conveyor systems, Automated  storage/Retrieval systems
	
	BB

	39
	1
	CAIQC, Developments and practice, Quality assurance& Quality control
	T1-338-348

T2-664-679

T1-348 -349

T2-679-692

T2-663-664


	BB

	40
	1
	CMM ,Principle of CMM, Software control, Measuring of Complex Contours
	
	OHP

	41
	2
	 Applications, Benefits,

and limitations of  CMM, Inspection methods, Contact type  Inspection
	
	BB

	42
	1
	Noncontact  type inspection, Contact VS Non contact inspection
	
	BB

	43
	1
	Introduction , Flexibility,

Building blocks of FMS,
	T1-351-404

T2-538-560


	BB

	44
	1
	Machining system of FMS
	
	BB

	45
	1
	Tool management systems
	
	BB

	46
	1
	Work and Tool Probing,


	
	BB

	
	
	Tool Monitoring Systems


	
	BB

	47
	1
	Work piece Handling system-W/P setup station
	
	BB

	48
	1
	Work piece store,

Transport, FMS Control
	
	BB

	49
	1
	Applications, Advantages  and Benefits of FMS
	
	BB

	50
	2
	CIMS-Components , 

Types , Computers in CIMS, data files, System reports
	T2-710-712

T3-441-452, T4-535,

549-554,

T3-453-457
	BB

	51


	1
	Structure and Functional areas of CIM ,Benefits of CIM
	T3-458-459

T4-554-555
	BB

	52
	2
	NC part programming 
	T1-194-204,208-217

T2-171-173,189-196
	BB

	53
	2
	Computer aided part programming
	T1-218-239

T2-173-180,197-212
	BB


