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K.KOTTURU, TEKKALI,- 532 201, SRIKAKULAM DIST., AP
II YEAR

	II B. Tech - I Semester
	L
	T
	P
	C
	Marks
	Total

	
	
	
	
	
	Int. 
	Ext. 
	

	1
	13BS2007
	Complex Variables & Statistical Methods
	3
	1
	
	3
	30
	70
	100

	2
	13ME2004
	Mechanics of Solids 
	3
	1
	
	3
	30
	70
	100

	3
	13ME2005
	Production Technology 
	3
	1
	
	3
	30
	70
	100

	4
	13ME2006
	Engineering Metallurgy & Material Science 
	3
	1
	
	3
	30
	70
	100

	5
	13ME2007
	Thermodynamics 
	3
	1
	
	3
	30
	70
	100

	6
	13ME2103
	Metallurgy / MOS  Lab 
	
	
	3
	2
	25
	50
	75

	7
	13ME2104
	Production Technology Lab 
	
	
	3
	2
	25
	50
	75

	8
	13HS2102
	Advanced English Language Communication Skills Lab
	
	
	3
	2
	25
	50
	75

	9
	13ME2102
	Advanced Engineering Drawing Practice
	1
	
	3
	2
	25
	50
	75

	10
	13ME2201
	Self Study Course – I*
	4
	-
	-
	1
	75
	-
	75

	                  Total                             
	20
	5
	12
	24
	325
	550
	875


*4 Periods which include library, e-learning, internet and presentation.
	II B. Tech – II Semester
	L
	T
	P
	C
	Marks
	Total

	
	
	
	
	
	Int.
	Ext.
	

	1
	13HS2004
	Managerial Economics and Financial Analysis
	3
	1
	
	3
	30
	70
	100

	2
	13ME2008
	Fluid Mechanics and Hydraulic Machinery
	3
	1
	
	3
	30
	70
	100

	3
	13ME2009
	Kinematics of Machinery
	3
	1
	
	3
	30
	70
	100

	4
	13ME2010
	Design of Machine Members - I
	3
	1
	
	3
	30
	70
	100

	5
	13ME2011
	Thermal Engineering - I 
	3
	1
	
	3
	30
	70
	100

	6
	13ME2012
	Machine  Drawing
	2
	
	4
	3
	30
	70
	100

	7
	13ME2105
	CAD & MAT Lab
	
	
	3
	2
	25
	50
	75

	8
	13ME2106
	Fluid Mechanics and Hydraulic Machinery Lab
	
	
	3
	2
	25
	50
	75

	9
	13HS2201
	Professional Ethics & Morals
	2
	
	
	--
	----
	----
	----

	                  Total                                        
	19
	5
	10
	22
	230
	520
	750


III YEAR

	III B. Tech - I Semester
	L
	T
	P
	C
	Marks
	Total

	
	
	
	
	
	Int. 
	Ext. 
	

	1
	13ME3013
	Dynamics of Machinery
	3
	1
	
	3
	30
	70
	100

	2
	13ME3014
	Metal Cutting and Machine Tools
	3
	1
	
	3
	30
	70
	100

	3
	13ME3015
	Design of Machine Members - II
	3
	1
	
	3
	30
	70
	100

	4
	13ME3016
	CAD/CAM
	3
	1
	
	3
	30
	70
	100

	5
	13ME3017
	Thermal Engineering - II
	3
	1
	
	3
	30
	70
	100

	6
	13ME3107
	3D Modeling Lab 
	
	
	4
	3
	25
	50
	75

	7
	13ME3108
	Thermal Engineering Lab
	
	
	3
	2
	25
	50
	75

	8
	13ME3109
	Machine Tools Lab
	
	
	3
	2
	25
	50
	75

	9
	13ME3202
	Self Study Course – II*
	4
	
	
	1
	75
	--
	75

	                  Total                                      
	19
	5
	10
	23
	300
	500
	800


*4 Periods which include library, e-learning, internet and presentation.
	III B. Tech - II Semester
	L
	T
	P
	C
	Marks
	Total

	
	
	
	
	
	Int. 
	Ext. 
	

	1
	13ME3018
	Metrology 
	3
	1
	
	3
	30
	70
	100

	2
	13EI3002
	Instrumentation and Control Systems
	3
	1
	
	3
	30
	70
	100

	3
	13ME3019
	Industrial Engineering and Management
	3
	1
	
	3
	30
	70
	100

	4
	13ME3020
	Heat Transfer
	3
	1
	
	3
	30
	70
	100

	5
	13ME3021
	Operations Research
	3
	1
	
	3
	30
	70
	100

	6
	
	Elective 1
	3
	1
	
	3
	30
	70
	100

	
	13ME3022
	Tool Design 
	
	
	
	
	
	
	

	
	13ME3023
	Database Management Systems 
	
	
	
	
	
	
	

	
	13ME3024
	Condition  Monitoring & Maintenance Engineering
	
	
	
	
	
	
	

	
	13ME3025
	Automobile Engineering 
	
	
	
	
	
	
	

	7
	13ME3110
	Metrology & Instrumentation Lab
	
	
	3
	2
	25
	50
	75

	8
	13ME3111
	Production Drawing Practice
	
	
	3
	2
	25
	50
	75

	9
	13HS3202
	IPR & Patent
	2
	
	
	-
	-
	-
	-

	           Total                            
	20
	6
	6
	22
	230
	520
	750



ADITYA INSTITUTE OF TECHNOLOGY AND MANAGEMENT, TEKKLAI
(AUTONOMOUS)
B. Tech (Mechanical Engineering)

COMPLEX VARIABLES & STATISTICAL METHODS
III Semester









Credits: 3
Subject Code: 13BS2007







Internal Marks: 30










  External Marks: 70
COURSE OBJECTIVES:
· To verify if a function is harmonic and then find a harmonic conjugate via the Cauchy-Riemann equations, evaluate contour integrals.

· To identify when the theorems are applicable and evaluate contour integrals using the Cauchy Integral Theorem and the Cauchy Integral Formula in basic and extended form.

· To identify and classify zeros and singular points of functions, understand residues, calculate residues by Laurent Series & Residue Theorem, using residues to evaluate various contour integrals.

· To identify the images from z-plane to w-plane and determine the bilinear transformations.

· To understand the conditional probability, binomial, poisson and normal distributions. Understand the concepts of sampling and sampling distributions.
· To test the hypothesis using normal and non-normal distributions.
COURSE OUTCOMES:
On completion of this course, students should be able 

· To verify if a function is harmonic and find a harmonic conjugate via the Cauchy-Riemann equations, and evaluate contour integrals. 

· To identify when the theorems are applicable and evaluate contour integrals using the Cauchy Integral Theorem and the Cauchy Integral Formula in basic and extended form.

· To identify and classify zeros and singular points of functions, understand residues, calculate the residues by Laurent Series & Residue Theorem, use residues to evaluate various contour integrals.

· To find the images of different complex functions and mapping from z-plane to w-plane and determines the bilinear transformations.

· To set up probability models for a range of random phenomena, both discrete and continuous.

· To apply the notions of conditional probability, recognize where the use of certain standard probability distributions is appropriate.

· To understand the principles of hypothesis testing, and apply a range of statistical tests.

UNIT-I 

ANALYTIC FUNCTIONS AND INTEGRATIONS:
Functions of a complex variable – Continuity, differentiability, analyticity properties – Cauchy-Reimann equations in cartesian and polar coordinates (without proof) – Harmonic and conjugate harmonic functions, Milne-Thompson method – Cauchy’s integral theorem, Cauchy’s integral formula, Generalized Cauchy’s integral formula.

UNIT-II 

INTEGRATION USING RESIDUES:
Singular point, isolated singular point, pole of order m, essential singularity – Residue, Evaluation of residue by formula and by Laurent series, Residue theorem – Evaluations of integrals of the type

(a) Improper real integrals
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UNIT-III 

CONFORMAL MAPPING:
Conformal mapping – Transformation by ez , lnz, z2, zn (n is positive integer), Sinz, Cosz, z+a/z –Translation, rotation, inversion and bilinear transformation – Fixed point, cross ratio, properties – Invariance of circles and cross ratio – Determination of bilinear transformation mapping of 3 given points.
UNIT-IV 

PROBABILITY AND DISTRIBUTIONS:
Conditional Probability, Baye’s theorem – Random variables and Expectations – Binomial, Poisson, Normal distributions and related properties – Moment generating function and its properties.
UNIT-V 

SAMPLING DISTRIBUTIONS AND TEST OF HYPOTHESIS:
Population and samples, sampling distribution of mean (with known and unknown variance) proportions, variances – Sampling distribution of sums and differences (no derivations).
Statistical Hypothesis: Type-I and Type-II errors and their calculations – One tail, two tail tests – Test of hypothesis concerning means, proportions and their differences using  z-test, Student’s t-, F- and [image: image10.png]


2- tests. 
TEXT BOOKS:
1. Engineering Mathematics Vol-III, T.K.V. Iyengar, B.Krishna Gandhi, M.V.S.S.N. Prasad,

    S. Ranganatham, S. Chand Pub.
2. Probability and Statistics for Engineers, John E. Freund, Richard Arnold Johnson, Irwin Miller, Prentice  

    Hall India Pub.
3. Higher Engineering Mathematics B.S.Grewal, Khanna Pub.
REFERENCES:
1. Advanced Engineering Mathematics, Irvin Kreyszig, Wiley India Pub.

2. Probability and Statistics, Athanasios Papoulis, Prentice Hall India Pub.

ADITYA INSTITUTE OF TECHNOLOGY AND MANAGEMENT, TEKKLAI
(AUTONOMOUS)

B. Tech (Mechanical Engineering)

MECHANICS OF SOLIDS
III Semester









Credits: 3
Subject Code: 13ME2004







Internal Marks: 30










  External Marks: 70
COURSE OBJECTIVES:

· To gain fundamental understanding of the concepts of stress and strain by analysis of solids and structures.
· To study engineering properties of materials, force-deformation, and stress-strain relationship.
· To understand shear force and bending moment diagrams.

· To understand shear stresses and bending stresses.

COURSE OUTCOMES:

On completion of this course, students should be able
· To gain physical insight into distribution of stresses and strains in structural members by determining stress, strain and deformation of bars and beams.

· To calculate shear force and bending moment for different beams subjected to different loadings. 

· To analyze beams subjected to various loadings.
UNIT I
SIMPLE STRESSES & STRAINS: 
Elasticity and plasticity, Types of stresses and strains, Hooke's law, Stress-strain diagram for mild steel, Working stress, Factor of safety, Lateral strain, Poisson's ratio, Volumetric strain, Elastic moduli and relationship between them – Bars of varying section – Composite bars – Temperature stresses – Strain energy – Resilience – Gradual, sudden, impact and shock loadings.
PRINCIPAL STRESSES & STRAINS: 
Compound stresses, Analysis of principal planes and principal stresses, Principal strains, Angle of obliquity of resultant stress, Principal stresses in beams.

UNIT II
SHEAR FORCE AND BENDING MOMENT: 
Definition of beam, Types of beams, Concept of shear force and bending moment – S.F and B.M diagrams for cantilever, simply supported, overhanging propped, continuous and fixed beams subjected to point loads, U.D.L, uniformly varying loads and combination of these loads – Point of contra flexure – Relation between S.F., B.M and rate of loading at a section of a beam.

UNIT III

FLEXURAL STRESS: 
Theory of simple bending, Assumptions – Derivation of bending equation M/I = σ/y = E/R, Neutral axis – Determination bending stresses – Section modulus of rectangular and circular sections (solid and hollow), I, T, angle, channel sections – Design of simple beam sections.
SHEAR STRESS AND TORSION: 
Derivation of shear formula – Shear stress distribution across various cross sections like rectangular, circular, triangular, I & T – Stresses and deformation in circular (solid and hollow shafts) – Stepped shafts – Shafts fixed at both ends. 
UNIT IV

DEFLECTION OF BEAMS: 
Bending into a circular arc – Slope, deflection and radius of curvature, Differential equation for the elastic line of a beam – Double integration and Macaulay's methods – Determination of slope and deflection for cantilever and simply supported beams subjected to point loads and uniformly varying loads – Moment area method, application to simple cases including overhanging beams.

UNIT V

THIN CYLINDERS: 
Thin seamless cylindrical shells – Derivation for longitudinal and circumferential stresses – Hoop, longitudinal and volumetric strains, changes in diameter and volume of thin cylinders – Riveted boiler shells – Thin spherical shells – Wire wound cylinders.                                                                           

THICK CYLINDERS: 
Lame's equation – Cylinders subjected to inside and outside pressures – Compound cylinders.

TEXT BOOKS:

1. Strength of Materials, S.S. Rattan, Tata McGraw Hill Pub.

2. Strength of Materials, R.K. Rajput, S. Chand Pub.


REFERENCES:

1. Strength of Materials, S.S. Bhavikatti, Lakshmi Pub.
2. Analysis of Structures Vol-I, Vazirani, Ratwani, Khanna Pub.
3. Mechanics of Materials, Ferdinand Beer, E. Russell Johnston, John DeWolf, David Mazurek, Tata  

    McGraw Hill Pub.
4. Engineering Mechanics of Solids, Egor P. Popov, Prentice Hall India Pub.
ADITYA INSTITUTE OF TECHNOLOGY AND MANAGEMENT, TEKKLAI
(AUTONOMOUS)

B. Tech (Mechanical Engineering)

PRODUCTION TECHNOLOGY
III Semester









Credits: 3
Subject Code: 13ME2005







Internal Marks: 30










  External Marks: 70
COURSE OBJECTIVES:
· To understand different manufacturing processes. 

· To understand fundamental concepts related to forging and other mechanical working processes.

· To understand various tools, equipment and processes used in pattern making, mold and core making and foundry shop.

· To learn necessary details of various welding and allied joining processes such as gas welding, arc welding, resistance welding, brazing and soldering.
COURSE OUTCOMES:
On completion of this course, students should be able
· To understand various manufacturing technologies for medium and large scale manufacturing units. 

· To setup and operate a production unit dealing with welding, casting, rolling, sheet metal operations, plastic molding and extrusion. 

UNIT I
FOUNDRY: 

Fundamentals, Introduction to casting process, Process steps, Advantages, Applications, Pattern types and pattern allowances – Molding materials, Importance of constituents, Molding tools and equipment.
MOLDING PROCESSES: 
Sand molding types: Green, Dry, Skin Dried, Loam sands – CO2 molding – Shell molding.  

GATING & RISERING: 
Gating system, Elements of gating system, Runner design, Calculation of gating system dimensions for simple objects. Riser system, Riser design, Design considerations in casting. 

MELTING & CASTING: 

Melting furnaces, Crucible furnace, Cupola, Solidification of casting, Casting defects, Remedies.

UNIT II
JOINING:

Fundamentals, Classification of welding processes, Types of welds, Types of joints.
ARC WELDING: 

Equipment, Electrodes, Principle of arc, Mode of metal transfer, Shielded metal arc welding, Submerged arc welding, Plasma arc welding, Tungsten Inert Gas welding (TIG), Metal Inert Gas (MIG) welding. 

GAS WELDING: 

Equipment, Oxy-Acetylene flame, types, gas welding procedure, Oxygen-Hydrogen welding, Gas cutting. 

RESISTANCE WELDING: 

Principle, Spot welding, Seam welding, Projection welding.
OTHER WELDING PROCESS: 

Friction welding, Laser beam welding, Thermit welding. Brazing, Braze welding, Soldering, Weld Defects. 

UNIT III
FORMING: 

Fundamentals, Introduction to metal working process, Hot working, Cold working. 

ROLLING: 

Rolling fundamentals, Analysis of rolling process, Rolling stand arrangements, Rolling passes. 

UNIT IV
EXTRUSION & DRAWING: 

Extrusion fundamentals, Classification of extrusion, Wire drawing, Tube drawing, Impact extrusion, Hydrostatic extrusion.

FORGING: 

Fundamentals, Forging, Die forging, Roll forging, Press forging, Upset forging. 
SHEET METAL WORKING: 

Principles of sheet metal working, Spring back and shearing. Types of Dies, Drawing, Bending, Punching, Blanking, Spinning, Coining.

UNIT V
HIGH VELOCITY FORMING: 

Explosive forming, Electro hydraulic forming, Magnetic pulse forming, Pneumatic – Mechanical high velocity forming.

PLASTICS PROCESSING: 

Types of plastics, Plastic molding processes.

TEXT BOOKS: 
1. Manufacturing Technology Vol-I, P.N. Rao, Tata McGraw Hill Pub.
2. Production Technology, P.C.Sharma, S.Chand Pub. 

REFERENCES: 
1. Production Technology, R.K. Jain, Khanna Pub.

2. Elements of Workshop Technology Vol-II, S.K. Hajra Choudhury, A.K. Hajra Choudhury, Nirjhar Roy,  

   Media Promoters Pub.

3. Production Technology, Hindustan Machine Tools Pub.

4. Workshop Technology Vol - II, W.A.J. Chapman, Oxford Pub.

ADITYA INSTITUTE OF TECHNOLOGY AND MANAGEMENT, TEKKLAI
(AUTONOMOUS)

B. Tech (Mechanical Engineering)

ENGINEERING METALLURGY AND MATERIAL SCIENCE
III Semester









Credits: 3
Subject Code: 13ME2006







Internal Marks: 30










  External Marks: 70
COURSE OBJECTIVES:
· To understand different engineering materials and their structures. 

· To understand the phase diagrams. 

· To understand the powder metallurgy processes.
· To understand various heat treatment processes.

COURSE OUTCOMES:
On completion of this course, students should be able

· To gain thorough knowledge in engineering materials and their structures.

· To conduct heat treatment processes.
UNIT-I  
CRYSTAL SYSTEMS AND LATTICES: 

Crystallography, Crystals and types, Miller indices for directions and planes, Voids in crystals, Packing density in crystals, Crystal imperfections: Point defects, Line defects, Surface defects – Characteristics of dislocations, generation of dislocations – Bonds in solids, Characteristics of metallic bonding – Deformation mechanisms and strengthening mechanisms in structural materials.

CONSTITUTION OF ALLOYS:
Solid solutions, substitutional and interstitial-intermediate alloy phases.
UNIT-II 
PHASE DIAGRAMS: 

Principles and various types of phase diagrams – Iron carbon phase diagrams. 

PRINCIPLES OF SOLIDIFICATIONS: 

Structural evaluation during solidification of metals and alloys.

UNIT-III 
HEAT TREATMENT OF STEELS & TTT DIAGRAMS: 
Pearlitic, Martensitic, Bianitic transformation in steel during heat treatment.

STEELS & NON-FERROUS ALLOYS: 

Classifications, Properties and Applications of: Alloy steels, Tool steels, Stainless steels, Cast irons – Non-ferrous materials like copper base alloys, aluminum base alloys, Nickel base alloys, Titanium base alloys.
UNIT- IV
MECHANICAL PROPERTIES:

Properties evaluated by tensile testing procedure, Engineering stress-strain curve vs. true stress-strain curve, Stress-strain curve for typical materials – Hardness testing – Impact testing – Fracture, Toughness, Fatigue testing – Creep testing.
UNIT-V 
POWDER METALLURGY: 
Definition, Methods of production of metal powders, Processing of metal powders, Cold compaction and hot compaction techniques, Design considerations.

TEXT BOOKS:
1. Introduction to Physical Metallurgy, Sidney H. Avener,  McGraw-Hill Pub.
2. Material Science and Metallurgy, V.D. Kodgire, Everest Pub.
3. Essentials of Materials Science & Engineering, Donald R.Askeland & Pradeep P.Fulay, Cengage Pub.

REFERENCES:
1. Elements of Material Science, V. Raghavan, Prentice Hall India Pub.
2. Physical Metallurgy Principles, Reza Abbaschian, Lara Abbaschian, Robert Reed Hill, Cengage Pub.
3. Material Science and Engineering - An Introduction, William D. Callister, John Wiley Pub.
ADITYA INSTITUTE OF TECHNOLOGY AND MANAGEMENT, TEKKLAI
(AUTONOMOUS)

B. Tech (Mechanical Engineering)

THERMODYNAMICS 
III Semester









Credits: 3
Subject Code: 13ME2007







Internal Marks: 30










  External Marks: 70
COURSE OBJECTIVES:
· To identify and formulate elementary level engineering problems related to thermodynamics and energy transformation in a conceptual form as well as in terms of mathematical and physical models.
· To apply the basic principles of classical thermodynamics to the analysis of processes and cycles involving pure simple substances.
· To effectively generalize the basic axioms of classical, macroscopic thermodynamic analysis and to extrapolate these concepts to systems and substances not necessarily covered in the course.
COURSE OUTCOMES:
On completion of this course, students should be able

· To gain thorough knowledge in thermodynamic laws and principles. 

· To analyze the power cycles.
UNIT I 

INTRODUCTION AND ZEROTH LAW:
Introduction, Basic Concepts: System, Control volume, Surrounding, Boundaries, Types of systems, Macroscopic and microscopic view points, Concept of continuum, Thermodynamic equilibrium, State, Property, Process, Cycle: Reversible and Irreversible – Energy in state and transition, Work, Heat – Point function, Path unction – Zeroth Law of Thermodynamics – Concept of Temperature, Principles of Thermometry, Joule's Experiments.
FIRST LAW APPLIED TO NON-FLOW PROCESSES:

First law, Corollaries – First law applied to various non-flow processes – Change in Internal Energy – Systems undergoing a cycle and change of state – Throttling and free expansion.

UNIT II
FIRST LAW APPLIED TO FLOW SYSTEMS:

Steady Flow Energy Equation – Limitations of First law. 
SECOND LAW:

Second law – Kelvin Plank statement, Clausius statement, Their equivalence, Corollaries – Perpetual Motion Machines (PMM) of first kind and second kind – Carnot Cycle – Heat Engines, Heat Pumps, Carnot Efficiency – Clausius theorem, Clausius inequality – Concept of entropy- Principle of increase of entropy,  Entropy and disorder – Third Law.
UNIT III

AVAILABILITY AND IRREVERSIBILITY:

Energy and available energy – Helmholtz function and Gibbs function – Availability in steady flow and non-flow processes – Entropy equation for flow process – Irreversibility and change of Entropy - Maxwell's Equations. 

PURE SUBSTANCES:

Introduction, P-V-T surfaces, T-S & H-S diagrams, Mollier charts, Phase transformations – Triple point at critical state properties during change of phase, – Dryness fraction – Various thermodynamic processes and energy transfer.
UNIT IV

GAS LAWS:
Perfect gas laws – Equation of state, Universal gas constant, Vander Waal’s equation of state. 
MIXTURES:

Mixtures of perfect gases, Mole fraction, Mass fraction – Gravimetric and volumetric analysis – Dalton’s Law of partial pressure – Avogadro’s Laws of additive volumes – Mole fraction, volume fraction and partial pressure, Equivalent gas constant, Molecular internal energy, Enthalpy, Specific heats and entropy of mixture of perfect gases and vapor.

PSYCHROMETRY:

Atmospheric air – Definitions of psychrometric properties: Dry bulb temperature, Wet bulb temperature, Dew point temperature, Specific humidity, Relative humidity, Saturated air, Vapour pressure, Degree of saturation, Adiabatic saturation, Carrier’s Equation.
UNIT V

THERMODYNAMIC CYCLES:
Cycles: Otto, Diesel, Dual Combustion, Sterling, Atkinson, Ericcson, Lenoir – Description and representation on P–V and T-S diagram, Thermal efficiency, Mean effective pressures on air standard basis – Comparison of Cycles – Bell Coleman cycle, Vapour compression cycle, Performance cycles.
TEXT BOOKS: 
1. Engineering Thermodynamics, P.K. Nag, Tata McGraw-Hill Pub. 

2. Thermal Engineering, R.K. Rajput, S.Chand Pub.
3. Steam Tables & Mollier Charts. (Permitted for Exam)

4. Refrigeration Tables & Charts. (Permitted for Exam)

REFERENCES: 
1. Thermal Engineering, P.L. Ballaney, Khanna Pub. 

2. Thermal Engineering, M.L.Mathur, F.S.Mehta, Jain Brothers Pub. 

3. Introduction to Thermodynamics, J.B.Jones, G.A.Hawkins, John Wiley Pub. 

4. Fundamentals of Thermodynamics, Gordon John Van Wylen, Richard Edwin Sonntag, John Wiley Pub.
ADITYA INSTITUTE OF TECHNOLOGY AND MANAGEMENT, TEKKLAI
(AUTONOMOUS)

B. Tech (Mechanical Engineering)

METALLURGY / MOS LAB
III Semester









Credits: 2

Subject Code: 13ME2103







Internal Marks: 25










  External Marks: 50
METALLURGY LAB
COURSE OBJECTIVES:

· To understand metallographic structures.
COURSE OUTCOMES:

On completion of this course, students should be able

· To prepare specimens and analyze their structure.
LIST OF EXPERIMENTS:
1. Preparation of any one specimen and metallographic observation of pure metals copper and aluminum.
2. Preparation of any one specimen and metallographic observation of white cast iron, grey cast iron, nodular iron.

3. Preparation of any one specimen and metallographic observation of mild steel, low carbon steel, medium carbon steel, high carbon steel and high speed steel.

4. Preparation of any one specimen and metallographic observation of Al-Si alloys, Al-Bronze alloy, Pb-Tin soldering alloy, Pb-Tin antimony alloy.

5. Verify the effect of heat treatment on hardness of steels. 

6. Hardenability measurement by Jominy End Quench test. 

MECHANICS OF SOLIDS LAB
COURSE OBJECTIVES:

· To understand different material testing techniques.

· To find hardness, tension and compression strength of given specimens.
COURSE OUTCOMES:

On completion of this course, students should be able

· To setup and conduct different tests like tension test, torsion test, impact test.
LIST OF EXPERIMENTS:
1. Direct tension test.
2. Bending test on simply supported beam.
3. Torsion test.
4. Hardness tests:
    a) Brinell hardness test.
    b) Rockwell hardness test.
5. Test on springs.
6. Compression test on cube.
7. Impact test.
8. Punch shear test.
Note: Any 6 of the above experiments are to be conducted.

ADITYA INSTITUTE OF TECHNOLOGY AND MANAGEMENT, TEKKLAI
(AUTONOMOUS)

B. Tech (Mechanical Engineering)

PRODUCTION TECHNOLOGY LAB
III Semester









Credits: 2

Subject Code: 13ME2104







Internal Marks: 25










  External Marks: 50
COURSE OBJECTIVES:
· Practically understand different manufacturing processes in production technology.

· Practically understand the difference between cold working and hot working processes.
COURSE OUTCOMES:

On completion of this course, students should be able
· To understand all the production technologies for medium and large scale manufacturers. 

· To setup and operate production setup dealing with welding, casting, rolling, sheet metal operations, plastic molding and extrusion processes.
LIST OF EXPERIMENTS:
I. MOLDING PRACTICE: 
1. Preparation of a green sand mould using single piece pattern. 

2. Preparation of a green sand mould using multi piece pattern.

II. WELDING PRACTICE: 
3. Preparation of a butt joint using electric arc welding. 

4. Preparation of a lap joint using arc welding. 

5. Preparation of a lap joint using spot welding. 

6. Demonstration on gas cutting, spot welding, brazing using gas welding equipment. 

7. Demonstration on Tungsten Inert Gas (TIG) welding. 

8. Demonstration on Metal Inert Gas (MIG) welding. 

III. PLASTIC MOLDING:
9. Injection Molding.

10. Blow Molding.

IV. MECHANICAL PRESSES:
11. Preparation of a pipe bending using hydraulic press.

12. Preparation of a washer using mechanical press.

ADITYA INSTITUTE OF TECHNOLOGY AND MANAGEMENT, TEKKLAI
(AUTONOMOUS)

B. Tech (Mechanical Engineering)

ADVANCED ENGLISH LANGUAGE COMMUNICATION SKILLS LAB
III Semester









Credits: 2

Subject Code: 13HS2102







Internal Marks: 25










   External Marks: 50

COURSE OBJECTIVES: 

· To improve the communication skills through listening and practicing the structures of language.
· To make students adapt to different situations and converse using their spontaneity.

· To make students acquire language proficiency.

· To provide real life situations to emulate the language properly.

· To make students realize the importance of stress, intonation and rhythm of language.
· To make students improve pronunciation, vocabulary, language skills, communication skills, body language and grammar to fulfill the demands of the employer.
COURSE OUTCOMES:
On completion of this course, students should be able
· To master technical and communicative English language and LSRW skills, both verbal (oral & written) and non-verbal.

1. Vocabulary Development.

2. Reading Comprehension.

3. Presentation Skills.

4. Group Discussions.

5. Resume Writing & Interview Skills.
TEXT BOOKS:
1. Speak Well, K. Nirupa Rani, Jayashree Mohan Raj, B. Indira, Orient Blackswan Pub., Hyderabad.
2. Strengthen Your Steps, M. Hari Prasad, John Varghese, R. Kishore Kumar, Maruthi Pub., Hyderabad.
REFERENCES:
1. A Text Book of English Phonetics: For Indian Students, T. Balasubramanian, MacMillan Pub.
2. How to Prepare for Verbal Ability and Reading Comprehension for CAT, Arun Sharma, Meenakshi  

    Upadhyay, Tata McGraw Hill Pub. 


ADITYA INSTITUTE OF TECHNOLOGY AND MANAGEMENT, TEKKLAI
(AUTONOMOUS)

B. Tech (Mechanical Engineering)

ADVANCED ENGINEERING DRAWING PRACTICE
III Semester









Credits: 2

Subject Code: 13ME2102







Internal Marks: 25










    External Marks: 50

COURSE OBJECTIVES:
· To gain knowledge on projections of planes and solids using auxiliary views.
· To gain Knowledge on sectional views of various solid bodies.

COURSE OUTCOMES:
On completion of this course, students should be able
· To gain practical knowledge on auxiliary views and sectional views.

· To develop lateral surfaces.

· To draw perspective views.

UNIT I
PROJECTIONS ON AUXILIARY PLANES: 

Auxiliary views of regular planes and regular solids. 
UNIT II
SECTIONS OF SOLIDS: 

Sections of Prisms, Pyramids, Cylinders and Right circular cones resting on their base.
UNIT III
DEVELOPMENTS OF SURFACES: 

Development of lateral surfaces of right regular solids, Development of lateral surfaces of transition pieces.
UNIT IV
INTERPENETRATION OF SOLIDS: 

Interpenetration of cylinder and cylinder, cylinder and prism, cylinder and cone.
UNIT V
PERSPECTIVE PROJECTIONS: 

Principles and definitions, Perspective projection of simple solids using vanishing point method.
TEXT BOOKS:
1. Engineering Drawing, N.D. Bhatt, Charotar Pub.
2. Engineering Drawing, Dhananjay. M. Johle, Tata McGraw Hill Pub.

ADITYA INSTITUTE OF TECHNOLOGY AND MANAGEMENT, TEKKLAI
(AUTONOMOUS)

B. Tech (Mechanical Engineering)

SELF STUDY COURSE - I
VI Semester









Credits: 1

Subject Code: 13ME2201







Internal Marks: 75
COURSE OBJECTIVES:   
· To identify sources of information.

· To collect relevant information.

· To interpret information.
· To move from problem to solution.

COURSE OUTCOMES:
On completion of this course, students should be able
· To locate sources of information.

· To filter and select relevant information.
· To apply information to real world problems and solve them.

1. Data collection through internet related to mechanical engineering.
2. Data collection from library and other sources related to mechanical engineering.
3. Seminar presentation on advanced topics like modeling and simulation of different 
mechanical  

   engineering systems, design and analysis of various components.
4. Group discussion related to mechanical engineering.

ADITYA INSTITUTE OF TECHNOLOGY AND MANAGEMENT, TEKKLAI
(AUTONOMOUS)

B. Tech (Mechanical Engineering)

MANAGERIAL ECONOMICS AND FINANCIAL ANALYSIS 
IV Semester









Credits: 3
Subject Code: 13HS2004







Internal Marks: 30










  External Marks: 70
COURSE OBJECTIVES:

· To explain the nature and scope of economics.
· Study the conditions under which a firm has to operate.
· How decision making is done in business.
· Financial accounts preparation, practice, interpretation and analysis.
COURSE OUTCOMES:
On completion of the course the student will be able to, 
· Understand demand and its importance

· Understand various demand forecasting techniques. 

· Understand market structures and pricing policies.

· Learn break-even  analysis and cost analysis

· Understand design of organizational structures to suit the nature and type of business

· Learn capital budgeting and methods of budgeting. Sources of finance.

· Prepare accounts, interpret and analyze financial statements. Latest developments in international
standards.







Unit I 
Introduction to Economics-Definition of Economics, Characteristics and Scope –Economics and its relation with other subjects- Basic economic tools, macro and microeconomics, concept of national income. Economic indicators

Demand Analysis & Demand Forecasting- Meaning of Demand, Demand determinants, Law of Demand and its exceptions. 

Demand Forecasting: Meaning - Factors governing demand forecasting - Methods of demand forecasting (survey method, Delphi method, Collective opinion, Analysis of Time series and Trend projections, Economic Indicators, Controlled experiments and Judgmental approach) - Forecasting demand for new products- 

Elasticity of Demand -Definition -Types of Elasticity of demand - Measurement of price  elasticity of demand:  Point method and Arc method- importance of Elasticity of Demand.
Unit-II

Theory of Production- Production Function- Law of variable proportions, Isoquants and Isocosts,- Least Cost Combination of Inputs, Law of returns to scale, Cobb-Douglas Production function - Economies of Scale. 
Cost Analysis: Cost concept, revenues and costs, types of costs and their suitability for application.-Determination of Break-Even Point - Managerial importance and limitations of BEP.

   UNIT-III

   Introduction to Markets-

Pricing Policies: Market structures: Types of markets and types of competition, Features of Perfect Competition, Monopoly and Monopolistic Competition. Price-Output Determination under Perfect Competition, Monopoly, Monopolistic Competition -   

Pricing methods:  Methods of Pricing-Marginal Cost Pricing, Limit Pricing, Market Skimming, Penetration Pricing, Bundling Pricing and Peak Load Pricing. Internet Pricing Models: Flat rate pricing,  Transaction based pricing, Priority pricing, charging on the basis of   social cost, Precedence model,  

Types of Industrial Organizations & Introduction to business cycles: 

Evolution of organization structures. Features of Sole Proprietorship, Partnership, Joint Stock Companies and Public Enterprises. Introduction to business cycles: - Features of business cycles. Phases of business cycles.

Unit IV 

Capital and Capital Budgeting:   Meaning of capital budgeting, Need for capital budgeting – Capital budgeting   decisions  - Methods of Capital Budgeting: Payback Method, Accounting Rate of Return (ARR), IRR and Net Present Value Method (NPV method). Preparation of changes in working capital statement and fund flow statement
Unit V

Introduction to Financial Accounting: financial accounting principles, Introduction to Double-entry system, Journal, Ledger, Trial Balance- Final Accounts with  adjustments- Limitations of Financial Statements.

Interpretation and analysis of Financial Statements: Ratio Analysis – Liquidity ratios, Capital Structure ratios, Profitability ratios and solvency ratios –. Accounting conventions. International financial reporting standards.
  Text Books:

1. R G Lipsey  K A Chrysal     ECONOMICS      OUP      10/e 

2. S N Maheshwari   Financial accounting  S Chand & co , New Delhi, 2011

  Reference Books:

1. A R Aryasri - Managerial Economics and Financial Analysis, TMH 2011

2. Craig.  H. Peterson , W. Cris Lewis & Sudhir .k. Jain,    Managerial Economics   4/e    Pearson

            H L Ahuja      Advanced economic theory    S Chand&co
ADITYA INSTITUTE OF TECHNOLOGY AND MANAGEMENT, TEKKLAI
(AUTONOMOUS)

B. Tech (Mechanical Engineering)

FLUID MECHANICS AND HYDRAULIC MACHINERY 
IV Semester









Credits: 3
Subject Code: 13ME2008







Internal Marks: 30










  External Marks: 70
COURSE OBJECTIVES:

· To provide knowledge on different fluid properties and fluid flow.

· To provide basic knowledge on hydraulic turbines and pumps.
COURSE OUTCOMES:

On completion of this course, students should be able
· To understand fluid flow and losses involved in flow.

· To analyze power transmission through different hydraulic equipment.
UNIT I

INTRODUCTION: 
Dimensions and units – Physical properties of fluids: Specific gravity, Viscosity, Surface tension, Vapor pressure and their influences on fluid motion – Pressure at a point, Pascal’s law, Hydrostatic law – Atmospheric, Gauge and Vacuum pressure – Measurement of pressure – Pressure gauges, Differential and micro manometers.

FLUID KINEMATICS - I: 
Description of fluid flow, Stream line, Path line, Streak lines, Stream tube – Classification of flows: Steady & Unsteady, Uniform & Non-uniform, Laminar & Turbulent, Rotational & Irrotational flows.
UINT II

FLUID KINEMATICS - II: 

Equation of continuity for one, two, and three dimensional flows – Stream and velocity potential functions – Flow net analysis.

FLUID DYNAMICS: 

Surface and body forces – Euler’s and Bernoulli’s equations for flow along a streamline for 3-D flow  –Navier-Stokes equations (Explanatory) – Momentum equation and its application, Forces on a pipe bend –  Reynold’s experiment, Characteristics of laminar and turbulent flows – Flow between parallel plates, Flow through long tubes, Flow through inclined tubes.

UINT III

CLOSED CONDUIT FLOW: 
Reynold’s experiment – Darcy Weisbach equation – Minor losses in pipes – Pipes in series and parallel – Total energy line, Hydraulic gradient line.

MEASUREMENT OF FLOW: 
Pitot tube, Venturimeter, Orifice meter, Flow nozzle, Turbine flow meter.
UNIT IV

HYDRAULIC TURBINES:   
Classification of   turbines – Impulse and  reaction turbines,  Pelton wheel,  Francis  turbine and Kaplan  turbine -working proportions, work done, efficiencies  – Hydraulic design – Draft  tube: theory, functions, efficiency.

PERFORMANCE OF HYDRAULIC TURBINES:  
Geometric similarity, Units and specific quantities, Characteristic curves, Governing of turbines, Selection of type of turbine, Cavitation, Surge tank, Water hammer.

UNIT-V

CENTRIFUGAL PUMPS:  
Classification, working, work done – Manometric head, losses and efficiencies – Specific speed – Pumps in series and parallel – Performance characteristic curves, NPSH.

RECIPROCATING PUMPS: 
Working, Discharge, Slip, Indicator diagrams.

TEXT BOOKS:

1. Hydraulics, Fluid Mechanics and Hydraulic Machinery, P.N. Modi, S.M. Seth, Standard Book House Pub.
2. Fluid Mechanics and Hydraulic Machines, R.K. Rajput, S.Chand Pub.
REFERENCES:

1. Fluid Mechanics and Fluid Power Engineering, D.S. Kumar, S.K. Kotaria & Sons Pub.

2. Fluid Mechanics and Machinery, D. Rama Durgaiah, New Age Pub.

3. Hydraulic Machines, T.R. Banga, S.C. Sharma, Khanna Pub.

4. Fluid Mechanics, A.K. Jain, Khanna Publishers.
ADITYA INSTITUTE OF TECHNOLOGY AND MANAGEMENT, TEKKLAI
(AUTONOMOUS)

B. Tech (Mechanical Engineering)

KINEMATICS OF MACHINERY  
IV Semester









Credits: 3
Subject Code: 13ME2009







Internal Marks: 30










  External Marks: 70
COURSE OBJECTIVES:

· To understand different mechanisms and their constraints.

· To get clear idea about planar mechanisms and spatial mechanisms.

· To determine velocity and acceleration of different parts in a given mechanism by using graphical as well as analytical techniques.
COURSE OUTCOMES:
On completion of this course, students should be able
· Gain knowledge of all mechanisms of straight and rectilinear motion.

· Analyze Steering gears, Cams, Gears, Gear trains and Gear boxes.

· Gain foundation knowledge for study of designing of machine members and automobile engineering.
UNIT – I

MECHANISMS: 
Elements or Links, Classification: Rigid Link, Flexible and Fluid link – Types of kinematic pairs: Sliding, Turning, Rolling, Screw, Spherical pairs; Lower and higher pairs; Closed and open pairs – Constrained motion: Completely, Partially or successfully constrained, Incompletely constrained. Introduction to kinematic synthesis.

MACHINES: 
Mechanism and machines, Classification of machines, Kinematic chain – Inversion of mechanisms: inversions of quadric cycle chain, Single and double slider crank chains.

UNIT II

STRAIGHT LINE MOTION MECHANISMS: 
Exact and approximate copiers and generated types, Peaucellier, Hart and Scott Russel, Grasshopper, Watt Chebicheff and Robert Mechanisms and straight line motion, Pantograph.

STEERING MECHANISMS: 
Conditions for correct steering – Davis Steering gear, Ackerman’s steering gear, Velocity ratio.

HOOKE’S JOINT: 
Single and double Hooke’s joint – Universal coupling, Application, Problems.

UNIT III

KINEMATICS: 
Velocity and acceleration, Motion of link in machine, Determination of Velocity and acceleration diagrams – Graphical method – Application of relative velocity method for four bar chain.

ANALYSIS OF MECHANISMS: 
Analysis of slider crank chain for displacement, velocity and acceleration of slider – Acceleration diagram for a given mechanism, Kleins construction, Coriolis acceleration, Determination of Coriolis component of acceleration.

PLANE MOTION OF BODY: 
Instantaneous center of rotation, centrodes & axodes – Relative motion between two bodies – Three centers in a line theorem – Graphical determination of instantaneous centre, Diagrams for simple mechanisms and determination of angular velocity of points and links.
UNIT IV
CAMS: 
Definitions of cam and followers, Uses, Types of followers and cams, Terminology, Types of follower motion: Uniform velocity, Uniform acceleration, Simple harmonic – Maximum velocity and maximum acceleration during outward and return strokes in the above 3 cases.

ANALYSIS OF MOTION OF FOLLOWERS: 
Roller follower, circular cam with straight, concave and convex flanks.

UNIT V

GEARS:
Higher pairs, Friction wheels, Toothed gears, Types, Law of gearing, Condition for constant velocity ratio for transmission of motion – Forms of teeth: cycloidal and involute profiles – Sliding Velocity – Phenomena of interference, Methods of interference, Condition for minimum number of teeth to avoid interference –Expressions for arc of contact and path of contact – Introduction to helical, bevel and worm gearing.

GEAR TRAINS: 
Introduction, Train value, Types – Methods of finding train value or velocity ratio for: Simple and reverted gear train, Epicyclic gear train – Selection of gear box – Differential gear of an automobile.

TEXT BOOKS:
1. Theory of Machines and Mechanisms, S.S. Rattan, Tata McGraw Hill Pub.
2. Theory of Machines, R.S Khurmi, J.K Gupta, S. Chand Pub.
REFERENCES:

1. Theory of Machines, P.L. Ballaney, Khanna Pub.
2. Theory of Machines, R.K Bansal, Laxmi Pub.
3. Theory of Machines, Sadhu Singh, Pearson Pub.
4. Theory of Machines, John Joseph Uicker, G. R. Pennock, Joseph Edward Shigley, Oxford Press Pub.
ADITYA INSTITUTE OF TECHNOLOGY AND MANAGEMENT, TEKKLAI
(AUTONOMOUS)

B. Tech (Mechanical Engineering)

DESIGN OF MACHINE MEMBERS - I
IV Semester









Credits: 3
Subject Code: 13ME2010







Internal Marks: 30










  External Marks: 70
COURSE OBJECTIVES:

· To provide an understanding of the analytical design techniques used in design machine members.

· To understand Stress analysis, Working stresses, Failure theories, Fatigue failure.

· To design Riveted, Welded, Bolted joints and Pressure Vessels.

· To provide design methods for Shafts, Keys and couplings and Springs.

COURSE OUTCOMES:
On completion of this course, students should be able
· To perform stress analysis of machine members, design joints like riveted, welded and bolted joints.

· To do load and stress analysis on keys, cotters and knuckle joints.

· To design shafts and shaft couplings.
UNIT – I
INTRODUCTION: 
General considerations in design of engineering materials and their properties, Material selection –Manufacturing considerations in design. 

STRESSES IN MACHINE MEMBERS: 
Simple stresses, Combined stresses, Torsional and bending stresses, Impact stresses, Stress-strain relation – Various theories of failure, Factor of safety – Design for strength and rigidity – Preferred numbers – Concept of stiffness in tension, bending, torsion and combined situations – Static strength – Design based on fracture toughness.
STRENGTH OF MACHINE ELEMENTS: 
Stress concentration, Theoretical stress concentration factor, Fatigue stress concentration factor, Notch sensitivity – Design for fluctuating stresses, endurance limit, estimation of endurance strength, Goodman line, Soderberg line, Modified Goodman line.

UNIT – II

RIVETED JOINTS:
Design of riveted joints with initial stresses, Eccentric loading – Design of boiler joints,  Design of longitudinal butt joint for a boiler, Design of circumferential lap joint for a boiler, Lozenge joint.

WELDED JOINTS:
Design of welded joints with initial stresses, Eccentric loading – Strength of transverse fillet welded joints, Strength of parallel fillet welded joints, Special cases of fillet welded joints – Axially loaded unsymmetrical welded sections – Polar moment of inertia and section modulus of welds.

UNIT – III

BOLTED JOINTS:
Design of bolts with pre-stresses – Design of bolted joints under eccentric loading – Locking devices – Bolts of uniform strength – Different seals.

PRESSURE VESSELS:
Stress in a thin cylindrical shell due to internal pressure, Hoop stress, Longitudinal stress – Change in dimensions of a thin cylindrical shell due to internal pressure, Change in dimensions of a thin spherical shell due to internal pressure – Thick cylindrical shell subjected to internal pressure – Compound cylindrical shells and their stresses, Cylinder heads and cover plates.

UNIT – IV

KEYS, COTTERS AND KNUCKLE JOINTS: 
Design of keys, Stresses in keys – Cotter joints: Spigot and socket, Sleeve and cotter, Jib and cotter –Knuckle joints.
SHAFTS: 
Design of solid and hollow shafts for strength and rigidity, Design of shafts for combined bending and axial loads – Shaft sizes, BIS code. Use of internal and external circlips, gaskets and seals (stationary & rotary).

UNIT – V

SHAFT COUPLING: 
Rigid couplings: Muff, Split-muff and flange couplings – Flexible couplings, Flange coupling (modified).
MECHANICAL SPRINGS:

Stresses and deflections of helical springs, Extension and compression of springs – Springs for fatigue loading – Energy storage capacity – Helical torsion springs – Coaxial springs, Leaf springs.

TEXT BOOKS:
1. Machine Design, V.B. Bhandari, Tata McGraw Hill Pub. 

2. Machine Design, R.S. Khurmi, J.K. Gupta, S. Chand Pub.  

3. Machine Design Data Book, S. Md. Jalaluddin, Anuradha Pub. (Permitted for Exam)
REFERENCES:
1. Machine Design, Allen Strickland Hall, A. Holowenko, Herman G. Laughlin, Schaum Series, Tata McGraw Hill Pub.

2. Shigley’s Machanical Engineering Design, Joseph E Shigley, Tata McGraw Hill Pub.
3. Machine Design, N.C. Pandya, C.S. Shaw, Charotar Pub.

4. Machine Design, S. Md. Jalaluddin, Anuradha Pub.
ADITYA INSTITUTE OF TECHNOLOGY AND MANAGEMENT, TEKKLAI
(AUTONOMOUS)

B. Tech (Mechanical Engineering)

THERMAL ENGINEERING - I
IV Semester









Credits: 3
Subject Code: 13ME2011







Internal Marks: 30










  External Marks: 70
COURSE OBJECTIVES:
· To learn the testing and performance of different IC engines.
· To learn about air cycles and their analysis.

COURSE OUTCOMES:
On completion of this course, students should be able
· To identify the problems of working of different engines.
· To solve the practical problems on air cycles techniques.

UNIT – I
ACTUAL CYCLES AND THEIR ANALYSIS: 
Introduction, Comparison of air standard and actual cycles – Time loss factor, Heat loss factor, Exhaust blowdown, Loss due to gas exchange process, Volumetric efficiency, Loss due to rubbing friction – Actual and Fuel-Air Cycles of CI Engines.

I.C. ENGINES: 

Classification, Working principles, Valve and port timing diagrams – Air-standard, air-fuel and actual cycles – Engine systems, Fuel, Carburetor, Fuel Injection System, Ignition, Cooling and Lubrication, Principle of

Wankel engine.

UNIT-II
COMBUSTION IN S.I. ENGINES:
Normal combustion and abnormal combustion, Importance of flame speed and effect of engine variables, Types of abnormal combustion, Pre-ignition and knocking, Fuel requirements and fuel rating, Anti-knock additives, Combustion chamber requirements, types.

UNIT III

COMBUSTION IN C.I. ENGINES: 
Four stages of combustion, Delay period and its importance, Effect of engine variables, Diesel knock – Need for air movement, Suction, Compression and Combustion induced turbulence – Open and divided combustion chambers and nozzles – Fuel requirements and fuel rating.

UNIT IV

TESTING AND PERFORMANCE: 
Parameters of performance – Measurement of cylinder pressure, Fuel consumption, Air intake, Exhaust gas composition – Brake power, Determination of frictional losses and indicated power – Performance test – Heat balance sheet.

UNIT V

COMPRESSORS:

Classification, Positive displacement and rotodynamic machinery. 

RECIPROCATING COMPRESSORS: 

Principle of operation, Work required, Isothermal efficiency, Volumetric efficiency – Effect of clearance, Stage compression, Undercooling, Saving of work, Minimum work condition for stage compression.

ROTARY COMPRESSORS: (Positive displacement type) 

Roots Blower, Vane sealed compressor, Lysholm compressor – mechanical details and principles of working, efficiency considerations.

AXIAL FLOW COMPRESSORS: 

Mechanical details and principle of operation – Velocity triangles and energy transfer per stage – Degree of reaction, Work done factor, Isentropic efficiency, Pressure rise calculations, Polytropic efficiency.

TEXT BOOKS: 
1. Internal Combustion Engines, V.Ganesan, Tata McGraw Hill Pub.
2.  A Course in Internal Combustion Engines, M. L. Mathur, R. P.Sharma, Dhanpat Rai Pub.
3. Thermal Engineering, R.K. Rajput, Laxmi Pub. 

REFERENCES: 
1. Thermal Engineering, P.L.Ballaney, Khanna Pub. 

2. Internal Combustion Engine Fundamentals, John B Heywood, McGraw Hill Pub. 

3. A Course in Thermal Engineering, S.C. Arora, S. Domukundwar, Dhanpat Rai Pub.
ADITYA INSTITUTE OF TECHNOLOGY AND MANAGEMENT, TEKKLAI
(AUTONOMOUS)

B. Tech (Mechanical Engineering)

MACHINE DRAWING
V Semester









Credits: 3
Subject Code: 13ME2012







Internal Marks: 30










   External Marks: 70
COURSE OBJECTIVES:

· To provide knowledge on views of different machine parts.

· To draw the assemblies of engine parts.
COURSE OUTCOMES:
On completion of this course, students should be able
· To understand the conventions of machine parts and its necessity.

· To get knowledge on machine parts. 

· To understand the working drawings of actual parts.

MACHINE DRAWING CONVENTIONS:

Need for drawing conventions, Introduction to ISI conventions


(i) Conventional representation of materials, common machine elements and parts such as screws, 
     nuts, bolts, keys, gears, webs, ribs.


(ii) Types of sections – selection of section planes and drawing of sections and auxiliary sectional  


     views. Parts not usually sectioned.

I. DRAWING OF MACHINE ELEMENTS AND SIMPLE PARTS: 

Selection of views, Additional views for the following machine elements and parts with easy 
          drawing proportions.

(i) Popular forms of Screw threads, bolts, nuts, stud bolts, tap bolts, set screws.

(ii) Keys, cotter joint and knuckle joint.

(iii) Riveted joints for plates.
(iv) Shaft coupling, spigot and socket pipe joint.

(v) Journal bearing and foot step bearing.

II. ASSEMBLY DRAWINGS:

Drawings of assembled views for the part drawings of the following using conventions and easy 
          drawing proportions.

(i) Engine parts – Stuffing box, Steam engine cross head, Eccentric, Petrol engine connecting rod,  

    piston assembly.

(ii) Other machine parts – Screw jack, Machine vice, Plummer block, Lathe tailstock.

(iii) Valves – Steam stop valve, Spring loaded safety valve, Feed check valve.

III. COMPUTER AIDED DRAWING OF COMPONENTS (Demonstration only).
TEXT BOOKS:
1. Machine Drawing, K.L. Narayana, P. Kannaiah, K. Venkata Reddy, New Age Pub.

2. Machine Drawing, N D Bhatt, Charotar Pub.

REFERENCES:
1. Machine Drawing, R.K. Dhawan, S.Chand Pub.
2. Machine Drawing, P.S.Gill, Tata McGraw Hill Pub.
3. Machine Drawing, Basudeb Bhattacharya, Oxford Pub.
ADITYA INSTITUTE OF TECHNOLOGY AND MANAGEMENT, TEKKLAI
(AUTONOMOUS)

B. Tech (Mechanical Engineering)

CAD & MAT LAB
IV Semester









Credits: 2

Subject Code: 13ME2105







Internal Marks: 25










  External Marks: 50
CAD

COURSE OBJECTIVES:

· To understand the fundamentals of computer aided drafting and generation of basic lines and profiles in computer graphics.

COURSE OUTCOMES:
On completion of this course, students should be able
· To generate various 2D drawings on the computer.

INTRODUCTION TO COMPUTER AIDED SKETCHING (2-D DRAWINGS):
(i) Commands – Axes, Coordinate points, Creation of lines, Polylines, Square, Rectangle, Polygons, Splines,  

     Circles, Ellipse, Text. 

(ii) Move, Copy, Offset, Mirror, Rotate, Trim, Extend, Break, Chamfer, Fillet, Curves.

(iii) Constraints: Tangency, Parallelism, Inclination and Perpendicularity. 
(iv) Dimensioning, Limits, Fits, Applying tolerances on individual dimensions.  
AUTOCAD/MECHANICAL DESKTOP PRACTICE:
Drawing, Editing, Dimensioning, Plotting Commands, Layering Concepts, Hatching, Detailing,

Assembly, Basic principles of GD&T (Geometric Dimensioning & Tolerancing).
MATLAB

COURSE OBJECTIVES:

· To develop basic knowledge on usage of Matlab to solve engineering problems.
COURSE OUTCOMES:
On completion of this course, students should be able
· To solve engineering mathematical problems using numerical methods in Matlab.

LIST OF EXPERIMENTS: Write Matlab Program for

1. Roots of an equation by (a) Bisection, (b) Newton methods.
2. Solution of systems of equations using direct Gauss elimination method.

3. Natural cubic spline that interpolates a table of values.

4. Least square polynomial fit of degree m that best fits a table of X and Y values.

5. Minimum of a function using Fibonacci method.

6. Definite Integral using Trapezoidal rule and Simpsons rule.

7. Definite integral using Gaussian Quadrature formula.

8. Solution of ODE using Runge-Kutta 2nd & 4th order method.

9. Solution of ODE using finite difference methods.

10. Solution of parabolic PDE using Crank-Nicolson method.

11. Solution of hyperbolic PDE using 3-level explicit method.

12. Solution of elliptic PDE Using 5-point difference formula.

Note: Any 6 of the above 12 programs are to be written.

TEXT BOOKS:
1. Computer Aided Engineering Drawing , S. Trymbaka Murthy, I.K. International Pub.
2. Introduction to Numerical Methods, A Matlab Approch, Abdelwahab Kharab, Ronald B Guenther, Chapman & CRC Press.

REFERENCES:
1. AutoCAD Commands Reference Manual, Autodesk Pub. 

ADITYA INSTITUTE OF TECHNOLOGY AND MANAGEMENT, TEKKLAI
(AUTONOMOUS)

B. Tech (Mechanical Engineering)

FLUID MECHANICS AND HYDRAULIC MACHINERY LAB 
IV Semester
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  External Marks: 50
COURSE OBJECTIVES:

· To give the practical exposure about fundamentals of fluid mechanics and hydraulics.

· To provide practical knowledge about the turbo-machinery.

COURSE OUTCOMES:

On completion of this course, students should be able
· To gain knowledge about the practical applications of fluid mechanics in real field.

· To understand characteristic behavior of turbo-machinery under various working conditions.

LIST OF EXPERIMENTS:
1. Impact of Jets on Vanes.

2. Performance Test on Pelton Wheel.

3. Performance Test on Francis Turbine.

4. Performance Test on Kaplan Turbine.

5. Performance Test on Single Stage Centrifugal Pump.

6. Performance Test on Multi Stage Centrifugal Pump.

7. Performance Test on Reciprocating Pump.

8. Calibration of Venturimeter.

9. Calibration of Orifice meter.

10. Determination of friction factor for a given pipe line.

11. Determination of loss of head due to sudden contraction in a pipeline.

12. Turbine flow meter.

Note: Any 10 of the above 12 experiments are to be conducted.

ADITYA INSTITUTE OF TECHNOLOGY AND MANAGEMENT, TEKKLAI
(AUTONOMOUS)

B. Tech (Mechanical Engineering)

PROFESSIONAL ETHICS AND MORALS
IV Semester









Credits: 0
Subject Code: 13HS2201









COURSE OBJECTIVES:

· To make students aware of impact of taking non-ethical engineering decisions. 
· To understand that mind and desire control is needed for being ethical. 
COURSE OUTCOMES:
On completion of this course, students should be able
· To judge between ethical and non-ethical decisions and practices.
· To understand the long term devastating effects of unethical practices.
· To understand the importance of mind and desire control.
UNIT I 
INTRODUCTION TO VALUES AND MORALS:   

Theory of Evolution, Ethics as a necessity for spiritual evolution, Description of human values  & morals ---– Values:  Integrity, Honesty, Courage, Empathy, Personality, Character, Self-Confidence, Respect for Others – 7 Ways of Misusing Truth – Work culture, Social responsibility, Responsibilities as a citizen, Cooperation and commitment, Caring and sharing – Religion vs. Spirituality, Philosophy, Customs and practices – Impediments to responsibility: Self-interest, Fear, Self-deception, Ignorance, Ego, Narrow vision, Uncritical acceptance of authority, Group thinking.
UNIT II

MIND AND ITS MYSTERIES:
What is Mind? Mind and body, Mind and food – Mental faculties – Theory of perception, Memory, Tendencies, Thought Creates the World, Power of Thought, Thought-Culture, Desires, Pleasure and Pain – Cultivation of Virtues, Control of Senses and Mind – Discrimination, Dispassion, Sacrifice – Concentration, Meditation and Enlightenment.

UNIT III 
RISK, SAFETY AND ENVIRONMENT: 
Difficulties in estimating risk – Approach to acceptable risk, Regulator’s approach to risk – Engineer’s liability, Changing legal rights of the employees – Organizational disobedience: by contrary action, by non-participation, by protest – Environmental laws and judicial intervention in related matters – Environmental Movements.

UNIT IV 
NON-ETHICAL PRACTICES IN VOGUE:
Engineer’s responsibility for rights – Respect for authority – Conflict of Interests, Occupational crime – Global Issues, How multinational corporations influence government decisions, Risk and public policy –Engineers as managers, advisors and experts, Engineers as moral leaders – Problem of bribery, extortion, grease payments, nepotism – Nexus between politicians and industrialists.

Case Study: Chinese Minister Sentenced to Death for Corruption.

UNIT V 
CASE STUDIES – VARIETY OF MORAL ISSUES IN PROFESSION:
Chernobyl nuclear disaster, Air bags, Cadillac Chips, Nuclear Power Generation Plant, Highway Safety, Microwaves, Renewable Energy, Training Fire Fighters.

TEXT BOOKS:
1. Engineering Ethics, Charles E Harris, Micheal J Rabins, Cengage Learning Pub.
2. Ethics in Engineering, Mike Martin and Roland Schinzinger, McGraw Hill Pub.
3. Mind, Its Mysteries and Control, Swami Sivananda, Divine Life Society Pub.

ADITYA INSTITUTE OF TECHNOLOGY AND MANAGEMENT, TEKKLAI
(AUTONOMOUS)

B. Tech (Mechanical Engineering)

DYNAMICS OF MACHINERY 
V Semester









Credits: 3
Subject Code: 13ME3013







Internal Marks: 30










  External Marks: 70
COURSE OBJECTIVES:

· To learn graphical and analytical synthesis of linkage mechanisms for function generation, motion generation, and path generation.

· To provide the tools necessary for kinematic and dynamic analysis of mechanisms and machines.
· To provide skills necessary to consider the role of dynamics in the design of machines.
COURSE OUTCOMES:
On completion of this course, students should be able
· To gain exposure to the elements causing dynamics in a mechanical system, and various remedial measures to handle adverse dynamic situations.
· To apply the effects of dynamics in machine design and other engineering areas to come out with a more realistic product withstanding all dynamic parameters.
UNIT – I
STATIC AND DYNAMIC FORCE ANALYSIS OF PLANAR MECHANISMS:
Turning moment, Inertia, Torque – Connecting rod’s angular velocity and angular acceleration – Crank effort and torque diagrams – Fluctuation of energy – Flywheels and their design.

UNIT – II 

GOVERNERS:
Watt, Porter and Proell governors – Spring loaded governors: Hartnell and Hartung with auxiliary springs –Sensitiveness, isochronism and hunting. 

GYROSCOPES:
Gyroscopic forces and torques – Gyroscopic stabilization – Gyroscopic effects in automobiles, ships and airplanes.

UNIT –III

FRICTION: 
Inclined plane, friction of screw and nuts, pivot and collar, uniform pressure, uniform wear.
CLUTCHES:

Friction clutches- Single Disc or plate clutch, Multiple Disc Clutch, Cone Clutch, Centrifugal Clutch.

BRAKES AND DYNAMOMETERS:

Simple block brakes, Internal expanding brake, Band brake of vehicle – Dynamometers: Absorption type, Transmission type – General description and methods of operations.

UNIT – IV

BALANCING: 
Balancing of rotating masses: single and multiple, single and different planes. 

BALANCING OF RECIPROCATING MASSES: 
Primary, Secondary, and Higher balancing of reciprocating masses – Analytical and graphical methods – Unbalanced forces and couples – Examination of ‘V’ multi-cylinder in-line and radial engines for primary and secondary balancing – Locomotive balancing – Hammer blow, Swaying couple, Variation of tractive efforts.

UNIT – V
VIBRATIONS: 
Free Vibration of mass attached to vertical spring – Oscillation of pendulums, Centers of oscillation and suspension – Transverse loads, Vibrations of beams with concentrated and distributed loads – Dunkerley’s methods, Raleigh’s method – Whirling of shafts, Critical speeds, Torsional vibrations, Two and three rotor systems – Simple problems on forced damped vibration – Isolation & Transmissibility.
TEXT BOOKS:

1. Theory of Machines, S.S. Ratan, Tata McGraw Hill Pub.
2. Theory of Machines, R.S. Khurmi, J.K. Gupta, S. Chand Pub.
REFERENCES:

1. Theory of Machines, Sadhu Singh, Pearson Pub.
2. Theory of Machines, P.L. Ballaney, Khanna Pub.

3. Mechanical Vibrations, Singeresu. S. Rao, Pearson Pub.

ADITYA INSTITUTE OF TECHNOLOGY AND MANAGEMENT, TEKKLAI
(AUTONOMOUS)

B. Tech (Mechanical Engineering)

METAL CUTTING & MACHINE TOOLS
V Semester









Credits: 3
Subject Code: 13ME3014







Internal Marks: 30










  External Marks: 70

COURSE OBJECTIVES:

· To provide basic knowledge on different machines like lathe, shaper, and planner.
· To provide clear information on cutting tool geometry.

COURSE OUTCOMES:
On completion of this course, students should be able
· To be acquainted with principles of all machine tools like lathe, milling machine, shaping machine, and planning machine.

· To be exposed to metal cutting principles and various materials used for metal cutting.

· To select a particular machine tool for a specific application.
UNIT I 

THEORY OF METAL CUTTING: 

Introduction, Material removal processes, Types of machine tools  – Theory of metal cutting, Cutting tool geometry, Chip formation  –  Orthogonal cutting, Merchant’s Force diagram  –  Cutting tool materials, Tool wear, Tool life, Surface finish – Cutting fluids.

UNIT II 

CENTRE LATHE: 
Constructional features, Various operations, Taper turning methods, Thread cutting methods – Special attachments, Machining time and power estimation.
SPECIAL PURPOSE LATHES: 
Capstan and turret lathes, Automats, Single spindle, Swiss type, Automatic screw type, Multi spindle, Turret Indexing mechanism, Bar feed mechanism.

UNIT III 

RECIPROCATING MACHINE TOOLS: 
Shaper, Planer and Slotter. 
MILLING, DRILLING AND ALLIED OPERATIONS, BROACHING: 
Types, Milling cutters, Operations, Indexing – Hole making, Drilling, Quill mechanism, Reaming, Boring, Broaching machines, Broach construction, Push, Pull, Surface and Continuous Broaching machines.
UNIT IV 

ABRASIVE PROCESSES AND GEAR CUTTING: 

Abrasive processes, Grinding wheel, Specifications and selection, Types of grinding process, Cylindrical grinding, Surface grinding, Centreless grinding – Honing, Lapping, Super finishing, Polishing and Buffing, Abrasive jet machining, Gear cutting, Forming, Generation, Shaping, Hobbing.

UNIT V 

CNC MACHINE TOOLS AND PART PROGRAMMING: 
Numerical control (NC) machine tools – CNC: Types, Constructional details, Special features,  Design considerations of CNC machines for improving machining accuracy – Structural members, Slide ways, Linear bearings, Ball screws, Spindle drives and Feed drives –  Part programming fundamentals, Manual program

TEXT BOOKS:
1. A Text Book of Production Engineering, P.C. Sharma, S. Chand Pub.
2. Numerical Control and Computer Aided Manufacturing, T.K. Kundra, P.N. Rao, N.L.K. Tiwari, Tata McGraw Hill Pub.

REFERENCES:
1. Production Technology, R.K. Jain, S.C. Gupta, Khanna Pub.

2. Workshop Technology Vol-II, B.S. Raghuwanshi, Khanna Pub.

3. Metal Cutting Principles, Milton C Shaw, CBS Pub.

4. Metal Cutting and Machine Tools, Geoffrey Boothroyd, CRC Press.

ADITYA INSTITUTE OF TECHNOLOGY AND MANAGEMENT, TEKKLAI
(AUTONOMOUS)

B. Tech (Mechanical Engineering)

DESIGN OF MACHINE MEMBERS - II
V Semester









Credits: 3
Subject Code: 13ME3015







Internal Marks: 30










    External Marks: 70
COURSE OBJECTIVES:

· To provide knowledge on shafts, couplings and welded joints.
· To provide knowledge on design of power screws.
COURSE OUTCOMES:

On completion of this course, students should be able
· To design machine members like bearings , engine parts, and some machine tool elements.
· To design mechanical springs and transmission elements like gears, pulleys. 
· To gain knowledge on overall design principles, stress analysis and selection of materials.
UNIT – I

BEARINGS: 
Types of Journal bearings, Lubrication, Bearing modulus, Full and partial bearings, Clearance ratio, Heat dissipation of bearings, Bearing materials, Journal bearing design, Ball and roller bearings, Static loading of ball and roller bearings, Bearing life, Thrust bearings, Pivot bearings, Collar bearings, Split bearings.
UNIT – II

CONNECTING ROD: 

Thrust in connecting rod, Stress due to whipping action on connecting rod ends. 
CRANK AND CRANK SHAFT: 

Strength & proportions of overhung & center crank shaft, Crank pins, Valve gear mechanism, Rocker Arm.

UNIT – III

PISTON: 
Pistons, Forces acting on piston, Construction Design and proportions of piston. 
CYLINDER: 
Cylinder, Cylinder liners, Design of a cylinder, Material for piston and cylinder.
POWER TRANSMISSIONS SYSTEMS AND PULLEYS: 
Transmission of power by belt and rope drives, Transmission efficiencies, Belts: Flat, V types, Ropes, Pulleys for belt and rope drives, Materials, Chain drives.
UNIT – IV

SPUR & HELICAL GEAR DRIVES: 
Spur gears – Helical gears – Load concentration factor – Dynamic load factor, Surface compressive strength, Bending strength – Design analysis of spur gears – Estimation of centre distance, module and face width, check for plastic deformation – Check for dynamic and wear considerations.

UNIT – V

DESIGN OF POWER SCREWS: 
Design of Screws – Square, ACME, Buttress Screws – Design of Nut – Compound screw, Differential screw, Ball screw, Possible failures – Overhauling and self-locking screws – Stresses in power screws –Design of screw jack.
MACHINE TOOL ELEMENTS: 
Design of beds, Slide ways, Spindles – Material selection, Design for strength and rigidity of parts.

TEXT BOOKS:
1. Machine Design, V.B. Bhandari, Tata McGraw Hill Pub. 

2. Machine Design, R.S. Khurmi, S. Chand Pub.  

3. Machine Design Data Book, S. Md. Jalaluddin, Anuradha Pub.(Permitted for Exam)

REFERENCES:
1. Machine Design, Schaum Series, Tata McGraw Hill Pub.

2. Machine Design, Joseph E. Shigley, McGraw Hill Pub.

3. Machine Design, N.C. Pandya and C.S. Shaw, Charotar Pub.

4. Machine Design, S.Md. Jalaluddin, Anuradha Pub.
ADITYA INSTITUTE OF TECHNOLOGY AND MANAGEMENT, TEKKLAI
(AUTONOMOUS)

B. Tech (Mechanical Engineering)

CAD/CAM
V Semester









Credits: 3
Subject Code: 13ME3016







Internal Marks: 30










   External Marks: 70
COURSE OBJECTIVES:

· To provide basic knowledge on computer aided drafting and modeling.
· To provide knowledge on computerized numerical control, process planning & manufacturing systems.
COURSE OUTCOMES:
On completion of this course, students should be able
· To gain knowledge on CAD software, Usage and structures, Computer-Aided-Drafting, Geometric modeling, Surface modeling and Solid modeling.

· To gain knowledge of Principles of Numerical Control Systems, NC programming manually and using computers. 

· To understand the software application of CNC machines for industrial applications and further studies as well.
UNIT I

PRODUCT LIFE CYCLE:
CAD tools, CAD systems, CAD hardware, CAD specific I/O devices, Benefits of CAD – Working and Screen coordinate systems, Windowing, Modeling and Viewing – Image drawing techniques, Stroke writing, Raster scan graphical user interface, Graphics standards.
2D AND 3D TRANSFORMATIONS:
Geometric Transformations, Transformations of geometric models, Mapping of geometric models, Inverse transformations and mapping, Projections of geometric models.

UNIT II

GEOMETRIC MODELING:
Wireframe models, Types and mathematical parametric representation of analytic and synthetic curves – Surface models, Types and mathematical parametric representation of analytic and synthetic surfaces – Solid models, Solid entities, Solid representation, Fundamentals of solid modeling, Introduction to Boundary Representation and Constructive Solid Geometry.

UNIT III

NC/CNC: 
Definition of NC, Basic components of NC systems, Types of NC control systems, NC machining centers, Applications of NC, Economics of NC, NC part programming methods, Data feeding methods, Simple part programming for turning and milling operations using both manual part programming and CNC – DNC machines and their advantages.

UNIT IV
GROUP TECHNOLOGY: 
History of Group Technology (GT), Role of GT in CAD/CAM integration, Part families, Classification and coding: MICLASS and OPITZ coding systems – Benefits of GT – Cellular manufacturing. 

UNIT V

PROCESS PLANNING:
Role of process planning in CAD/CAM integration, Approaches to computer aided process planning, Variant approach and generative approaches, CAPP and CMPP process planning systems.

FLEXIBLE MANUFACTURING SYSTEMS: 
Definition of FMS, Components, Classification, Work station types, Functions of material handling and storage systems, FMS layout configuration, Computer control system and its functions, Economic justification of FMS, Applications and benefits.

TEXT BOOKS:
1. CAD/CAM Theory and Practice, Ibrahim Zeid, Tata McGraw Hill Pub.
2. CAD/CAM Principles & Applications, P. N. Rao, Tata McGraw Hill Pub.
3. CAD/CAM, M.P. Groover, Emory Zimmers, Prentice Hall India Pub.
REFERENCES:
1. Automation, Production Systems & Computer Integrated Manufacturing, M.P. Groover, PHI Pub.
2. Computer Integrated Manufacturing System, Yorem Koren, McGraw Hill Pub.
3. CAD/CAM/CIM, P. Radhakrishnan, S. Subramanyan, V. Raju, New Age Pub.
ADITYA INSTITUTE OF TECHNOLOGY AND MANAGEMENT, TEKKLAI
(AUTONOMOUS)

B. Tech (Mechanical Engineering)

THERMAL ENGINEERING - II
V Semester
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   External Marks: 70
COURSE OBJECTIVES:

· To provide knowledge of steam turbines, steam nozzles and steam condensers.

· To provide knowledge on gas turbines and jet propulsions.

COURSE OUTCOMES:
On completion of this course, students should be able
· To solve problems on steam turbines, steam nozzles and steam condensers.

· To solve problems on gas turbines and jet propulsions.

UNIT I
RANKINE CYCLE: 
Thermodynamic analysis of Rankine Cycle, Methods to improve cycle performance – Regeneration – Reheating – Binary-vapor cycles.

FUELS: 
Calorific value determination, Stoichiometric air required – Conversion of volumetric to mass analysis and vice-versa – Flue gas analysis, ORSAT apparatus.

UNIT II
BOILERS: 
Working and sketches of: 

(a) fire-tube boilers – Cochran, Cornish, Lancashire, Locomotive, Scotch

(b) water-tube boilers – Bobcock & Wilcox, Stirling

(c) high-pressure boilers – Lamont, Loeffler, Benson, Velox.

Boiler mountings and accessories. Natural draught chimney height, Condition for maximum discharge through chimney, Power required to drive forced-draught and induced-draught fans.

UNIT III
STEAM NOZZLES: 
Thermodynamic analysis, Condition for maximum discharge, Critical pressure ratio, Supersaturated flow, Wilson line.

STEAM CONDENSORS: 
Jet, Surface and evaporative condenser types – working with sketches, vacuum and condenser efficiency, determination of mass of cooling water required.

UNIT IV
IMPULSE TURBINES:  
Compounding methods: Velocity, Pressure, Pressure-velocity – Velocity diagrams, Power developed, Axial thrust, Blade or diagram efficiency, Condition for maximum efficiency.

REACTION TURBINES: 

Degree of reaction, Parson reaction turbine, Condition for maximum efficiency, Calculation of blade height.
UNIT V
GAS TURBINES: 
Simple gas turbine plant – Ideal cycle, Essential components, Parameters of performance – Actual cycle, regeneration, intercooling and reheating – Closed and semi-closed cycles – Merits and demerits – Types of combustion chambers.

JET PROPULSION: 
Working and schematic of Ramjet, pulsejet, turbojet and turboprop engines – Thrust power and propulsive efficiency for a turbojet engine.

TEXT BOOKS:
1. Thermal Engineering by R.K. Rajput, S.Chand Pub. 
2. A Course in Thermal Engineering, S.C. Arora, V. Domukundwar, Dhanpat Rai Pub.

3. Steam Tables. (Permitted in Exams)

REFERENCES:
1. Thermal Engineering, P.L. Ballaney, Khanna Pub. 

2. Thermal Engineering, R.S. Khurmi, J.K. Gupta, S. Chand Pub.

3. Gas Turbines and Propulsive Systems, P.R. Kajuria, S.P. Dubey, Dhanpat Rai Pub.

ADITYA INSTITUTE OF TECHNOLOGY AND MANAGEMENT, TEKKLAI
(AUTONOMOUS)

B. Tech (Mechanical Engineering)

3D MODELING LAB
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   External Marks: 50
COURSE OBJECTIVES:

· To provide knowledge of modeling tools for creating solid and surface models.

· To provide knowledge on different CAD softwares.
COURSE OUTCOMES:
On completion of this course, students should be able
· To understand modeling using CAD software tools. 

· To create virtual models of complex 3D components.
1. 3D Part modeling – Extrusion, Cut/hole, Sweep, Draft, Loft, Blend and Rib.
2. Editing – Move, Pattern, Mirror, Round and Chamfer
3. Conversion of 3D solid model to 2D drawing - Different views, Sections, Isometric view and Dimensioning

4. Introduction to Surface Modeling.

5. 3D modeling of machine elements like Flanged coupling and Screw jack.
6. Assembly Drawing (Using Application Packages)
Parts drawing and preparation of assembled views given part details for components followed by practicing the same using CAD packages.

7. Suggested Assemblies: (any 3)
Shaft couplings – Plummer block – Screw jack – Lathe Tailstock – Universal Joint – Machine Vice – Stuffing box – Safety Valves - Non-return valves – Connecting rod – Piston and crank shaft – Multi plate clutch – Preparation of Bill of materials and tolerance data sheet

Note:  Use any of following modeling softwares: CATIA, UNIGRAPHICS NX, SOLIDWORKS. 
ADITYA INSTITUTE OF TECHNOLOGY AND MANAGEMENT, TEKKLAI
(AUTONOMOUS)

B. Tech (Mechanical Engineering)

THERMAL ENGINEERING LAB 
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COURSE OBJECTIVES:

· To gain knowledge on the testing and performance of different IC engines.

COURSE OUTCOMES:
On completion of this course, students should be able
· To test and determine performance of various IC engines.

· To identify the problems of working of different engines.

LIST OF EXPERIMENTS:
1. Valve Timing Diagram.
2. Port Timing Diagram.
3. Determination of Frictional Power by Retardation Test.
4. Determination of Frictional Power by Motoring Test.
5. Determination of Frictional Power by Morse Test.
6. Economical Speed Test. 

7. Heat-Balance Sheet.
8. Performance Test on a 4-Stroke Diesel Engine.
9. Performance Test on a 2-Stroke Petrol Engine.
10. Performance Test on a Reciprocating Air Compressor.
11. Performance of Refrigeration Test Rig.
12. Performance of Air Conditioning Test Rig.
13. Study of Boilers.
14. Demonstration of Disassembly / Assembly of Engines.
Note: Any 12 of the above experiments are to be conducted.

ADITYA INSTITUTE OF TECHNOLOGY AND MANAGEMENT, TEKKLAI
(AUTONOMOUS)
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COURSE OBJECTIVES:

· To provide knowledge and hands on experience with various metal cutting machines.
COURSE OUTCOMES:
On completion of this course, students should be able
· To understand the functionality of machine tools, job setup and tool setup.

· To produce components on machines like lathe, milling, slotting , drilling and grinding.
LIST OF EXPERIMENTS:
1. Introduction of general purpose machines – Lathe, Drilling machine, Shaper, Planing machine,

Slotting machine, Cylindrical Grinder, Surface grinder, Tool and Cutter grinder.

2. Step turning and taper turning on lathe machine.

3. Thread cutting and Knurling on lathe machine.

4. Drilling and Tapping.
5. Shaping and Planing.

6. Slotting.

7. Milling.

8. Cylindrical surface grinding.

9. Grinding tool angles.

ADITYA INSTITUTE OF TECHNOLOGY AND MANAGEMENT, TEKKLAI
(AUTONOMOUS)

B. Tech (Mechanical Engineering)

Self Study Course-II
VI Semester









Credits: 1
Subject Code: 13ME3202







Internal Marks: 75
COURSE OBJECTIVES:   

· To identify sources of information.

· To collect relevant information.

· To interpret information.

· To move from problem to solution.

COURSE OUTCOMES:

On completion of this course, students should be able
· To locate sources of information.

· To filter and select relevant information

· To apply information to real world problems and solve them.


1. Data collection through internet related to mechanical engineering.

2. Data collection from library and other sources related to mechanical engineering.

3. Seminar presentation on advanced topics like modeling and simulation of different 
mechanical  

              engineering systems, design and analysis of various components.


4. Group discussion related to mechanical engineering.

ADITYA INSTITUTE OF TECHNOLOGY AND MANAGEMENT, TEKKLAI
(AUTONOMOUS)

B. Tech (Mechanical Engineering)

METROLOGY
VI Semester









Credits: 3
Subject Code: 13ME3018







Internal Marks: 30










   External Marks: 70
COURSE OBJECTIVES:

· To provide basic concepts of measurements by using different techniques.

· To provide basic knowledge on limits, fits and tolerances.
COURSE OUTCOMES:
On completion of this course, students should be able
· To gain knowledge in measuring techniques, limits and limit gauges, go and no-go gauges, and some of the gauges used in inspection of mechanical parts in Industry.
· To takeup assignments in inspection of mechanical components in a medium to large production unit
UNIT I

SYSTEMS OF LIMITS AND FITS: 
Introduction, Normal size, Tolerance limits, Deviations, Allowance, Fits and their types, Unilateral and bilateral tolerance system, Hole and shaft basis systems, Interchangeability and selective assembly. 

Indian Standard Institution System, British Standard System, International Standard System for plain and screwed work.
UNIT II

CONCEPT OF MEASUREMENT: 

General concept, Generalized measurement system, Units and standards, Measuring instruments.
LINEAR AND ANGULAR MEASUREMENT: 

Definition of metrology.
Linear Measuring Instruments: Vernier, Micrometer – Interval measurement – Slip gauges and classification – Interferometry – Optical flats – Comparators: Mechanical, Pneumatic and Electrical types, Applications.

Angular Measuring Instruments: Sine bar, Optical bevel protractor, Angle decker – Taper measurements.

LIMIT GAUGES: 
Taylor’s principle – Design of go and no-go gauges, plug ring, snap, gap, taper, profile and position gauges.
UNIT III
OPTICAL MEASURING INSTRUMENTS: 
Toolmaker’s microscope and its uses – Collimators, Optical projector, Optical flats and their uses, interferometer.
FLAT SURFACE MEASUREMENTS: 
Measurement of flat surfaces, Instruments used, Straight edges, Surface plates – Optical flat and Auto collimator.
UNIT IV
SURFACE ROUGHNESS MEASUREMENT: 
Differences between surface roughness and surface waviness – Numerical assessment of surface finish – CLA, R, R.M.S Values – Rz values, Methods of measurement of surface finish – Profilograph, Talysurf, ISI symbols for indication of surface finish.

MEASUREMENT THROUGH COMPARATORS: 
Comparators: Mechanical, Electrical and Electronic, Pneumatic – Pneumatic comparators and their uses in mass production.
UNIT V
SCREW THREAD MEASUREMENT: 
Elements of measurement , Errors in screw threads, Measurement of effective diameter, Angle of thread and thread pitch, Profile thread gauges.

MACHINE TOOL ALIGNMENT TESTS: 
Requirements of machine tool alignment tests, Alignment tests on lathe, milling, drilling machine tools.
GEAR MEASUREMENT: 
Gear measuring instruments, Gear tooth profile measurement, Measurement of diameter, Pitch pressure angle and tooth thickness.

COORDINATE MEASURING MACHINES: 
Types of CMM, Role of CMM, Applications of CMM.
TEXT BOOKS:
1. Engineering Metrology, I C Gupta, Dhanpat Rai Pub.
2. Engineering Metrology, R.K. Jain, Khanna Pub.
REFERENCES:
1. Engineering Metrology, Mahajan, Dhanpat Rai Pub. 

2. Dimensional Metrology, Connie Dotson, Cengage Pub.

3. A Text Book of Production Engineering, P.C. Sharma, S. Chand Pub.

4. Precision Engineering in Manufacturing, R.L. Murthy, New Age Pub.
ADITYA INSTITUTE OF TECHNOLOGY AND MANAGEMENT, TEKKLAI
(AUTONOMOUS)
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COURSE OBJECTIVES:

· To introduce measurement system and classification.

· To deal with analysis of errors in measurement system.

· To introduces characteristics and response of transducers.

· To introduce resistive transducers, reactance variation sensors and their signal conditioning.

· To deal with measurement of non-electrical quantities using sensors.

COURSE OUTCOMES:

On completion of this course, students should be able
· To gain knowledge on measurement system block diagram, classification of sensors, general input and output configuration, methods of corrections and performance characteristics such as static and dynamic characteristics.

· To classify errors and deal with error analysis.

· To understand operation and working of resistive, inductive, capacitive and optical sensors.
· To gain knowledge of self generating sensors such as thermo electric, piezo electric, photo voltaic, electro thermal sensors. 

UNIT I
INTRODUCTION:
Basic principles and functional descriptions of measuring instruments with examples – Dynamic performance characteristics, Sources of error and their classification, Elimination of errors.

PRESSURE:

Classification of pressure gauges according to range of operation – Principles and working of manometers, Bourdon tubes, Bellows, Diaphragm gauges. Low pressure measurement: Thermal conductivity type gauges, Ionization type pressure gauges, McLeod pressure gauge – Various Calibration techniques.

UNIT II
STRESS AND STRAIN: 
Various types of stress and strain measurements – Electrical strain gauge, Gauge factor – Method of usage of resistance strain gauge for bending compressive and tensile strains.
TEMPERATURE: 
Classification according to principle of operation and range of temperature measurement techniques: Expansion, Resistive, Pyrometers, Thermocouples.
FLOW: 
Rotameter, Magnetic flow meter, Ultrasonic flow meters, Turbine flow meter, Hot-wire anemometer.

UNIT III 
MEASUREMENT OF DISPLACEMENT: 
Theory and construction of various transducers to measure displacement: Inductive, Capacitive, Resistive Transducers. 

MEASUREMENT OF ACCELERATION: 
Different simple instruments, Principles of Seismic instruments, Vibrometer and accelerometer using this principle.

FORCE, TORQUE, POWER AND SPEED:

Elastic force meters, Load cells, Torsion meters, Dynamometers, Stroboscope.

UNIT IV

ELEMENTS OF CONTROL SYSTEMS: 
Introduction, Importance, Classification, Open and closed systems. 

TIME-DOMAIN ANALYSIS OF CONTROL SYSTEMS: 
Time-domain performance of first order and second order systems with poles and zeros – Effects of addition of poles and zeros to transfer functions – Dominant poles of transfer functions – Stability of control systems using Routh-Hurwitz criterion – Introduction to Root Locus technique.
UNIT – V

FREQUENCY-DOMAIN ANALYSIS OF CONTROL SYSTEMS: 
Nyquist stability criterion, Application of the Nyquist criterion – Stability of linear control systems with time delays – Frequency-domain characteristics: Mp1, Wp and bandwidth of a second-order system. Relative stability: Gain margin, Phase margin – P, PI, PID Control Algorithms.
TEXT BOOKS:
1. Measurement Systems: Application and Design, D.S. Kumar, S.K. Kataria & Sons Pub.
2. Control Systems Engineering, I.J. Nagrath, M. Gopal, New Age Pub.
REFERENCES:
1. Measurement systems: Application and design, Earnest. O. Doeblin, Adaptation by Manik and Dhanesh,  

    Tata McGraw Hill Pub.
2. Mechanical and Industrial Measurements, R.K. Jain, Khanna Pub.

3. Control Systems Engineering, Norman S. Nise, Wiley Student Edition Pub. 

4. A Course in Electrical & Electronic Measurements and Instrumentation, A.K. Sawhney, Dhanpat Rai Pub.
ADITYA INSTITUTE OF TECHNOLOGY AND MANAGEMENT, TEKKLAI
(AUTONOMOUS)
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COURSE OBJECTIVES:

· To provide basic knowledge on organizational structures.

· To provide knowledge on work study, method study, objectives and steps involved in them.
· To provide knowledge on inspection and quality control, types of inspections and statistical quality control techniques.
COURSE OUTCOMES:

On completion of this course, students should be able
· To gain knowledge on organizational structures.
· To understand work study and method study.
UNIT I
DESIGNING ORGANISATIONAL STRUCTURES:

Basic concepts related to organization: Departmentation and Decentralisation – Types of mechanistic and organic structures of organization: Line organization, Line and staff organization, Functional organization, Committee organization, Matrix organization, Virtual organization, Cellular organization – Team structure, Boundaryless organization, Inverted pyramid structure – Lean and flat organization structure and their merits, demerits and suitability.

UNIT II
PLANT LAYOUT:
Plant Location: Definition, Factors affecting plant location, Comparison of rural and urban sites – Methods for selection of plant: Matrix approach. 
Plant Layout: Definition, Objectives, Types of production, Types of plant layout – Various data analyzing forms, Travel chart.

UNIT III
WORK STUDY:
Work Study: Definition, Objectives – Method study: Definition, Objectives, Steps involved – Various types of associated charts – Difference between micro-motion and memo-motion studies. 
Work Measurement: Definition, Time study, Steps involved, Equipment – Different methods of performance rating: Allowances, Standard time calculation. 
Work Sampling: Definition, Steps involved, Standard time calculations, Differences with time study.

UNIT IV
MATERIALS MANAGEMENT:
Objectives, Inventory: Functions, Types, Associated costs – Inventory classification techniques: ABC, VED analysis – Inventory Control Systems: Continuous review system, periodical review system – Stores Management and Stores Records – Purchase management, Duties of purchase manager, Associated forms.

UNIT V
QUALITY MANAGEMENT:
Inspection and quality control, Types of inspections – Statistical Quality Control techniques, Variables and

Attributes, Assignable and non-assignable causes – Variable control charts, R charts, Attributes control

charts, p-charts, c-charts – Acceptance sampling plan: Single sampling, Double sampling plans, OC curves. – Introduction to TQM, Quality Circles, ISO 9000 Series procedures.

TEXT BOOKS:
1. Manufacturing Organization and Management, Harold T. Amrine, John A. Ritchey, Colin L. Moodie, Joseph F. Kmec, Pearson Pub.
2. Industrial Engineering and Management, O.P. Khanna, Dhanpat Rai Pub.
REFERENCES:
1. Management, James Arthur Finch Stoner, R. Edward Freeman, Daniel R. Gilbert, Pearson Pub.
2. Production and Operations Management, Panner Selvam, Prentice Hall India Pub.
3. Reliability Engineering & Quality Engineering, C. Nadha Muni Reddy, K. Vijaya Kumar Reddy, 
Galgotia Pub.

4. Operations Management, Richard B Chase, F Robert Jacobs, Nicholas J Aquilano, Nitin K Agarwal,
Tata McGraw Hill Pub.
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COURSE OBJECTIVES:

· To provide knowledge on modes of heat transfer like conduction, convection and radiation.

· To provide knowledge on different coordinate systems used in heat transfer. 

· To provide knowledge on emissivity and absorbvity.
COURSE OUTCOMES:
On completion of this course, students should be able
· To understand and analyze science and techniques of effective heat transfer. 
· To learn methods for reducing losses in heat transfer.
UNIT I   
CONDUCTION:
Basic concepts, Mechanisms of heat transfer: Conduction, Convection, Radiation – Fourier law of conduction – General differential equation of heat conduction in cartesian and cylindrical coordinates – One dimensional steady state heat conduction – Conduction through plane walls, cylinders and spherical systems – Composite systems.
UNIT II 
CONDUCTION:
Conduction with internal heat generation – Extended surfaces – Unsteady heat conduction  Lumped analysis – Use of Heislers chart.
UNIT III 
FORCED CONVECTION:
Basic Concepts, Heat transfer coefficients,  Types of convection – Dimensional analysis – Boundary layer concept –Forced convection of external flows, flow over plates, cylinders and spheres – Internal flows,   Laminar, Turbulent, Combined laminar and turbulent – Flow over bank of tubes.
UNIT IV  
NATURAL CONVECTION: 
Free convection, Flow over Vertical plate, Horizontal plate, Inclined plate, Cylinders and Spheres.
BOILING & CONDENSATION: 
Boiling, Pool boiling, Regimes of pool boiling – Flow boiling.

Nusselts theory of condensation – Correlations in boiling and condensation 
HEAT EXCHANGERS: 
Types of heat exchangers – Heat exchanger analysis: LMTD method, NTU Effectiveness method – Overall heat transfer coefficient, Fouling factor.
UNIT V 
RADIATION: 

Basic concepts, Laws of radiation: Stefan-Boltzman law, Kirchoffs law – Black body radiation, Grey body radiation – Shape factor algebra, Electrical analogy – Radiation Shields – Introduction to gas radiation.
TEXT BOOKS:
1. Heat Transfer, R.K. Rajput, S. Chand Pub.

2. Fundamentals of Engineering Heat and Mass Transfer, R.C. Sachdeva, New Age Pub.
3. Heat Transfer Databook, C.P. Kothandaraman, New Age Pub. (Permitted for Exams)

REFERENCES:
1. Heat Transfer, P.K. Nag, Tata McGraw Hill Pub.

2. A Course in Heat & Mass Transfer, S.C. Arora, S. Domkundwar, A.V. Domkundwar, 
Dhanpat Rai Pub.
3. Heat Transfer, Yunus A Cengel, McGraw Hill Pub. 

4. Heat Transfer, J.P. Holman, McGraw Hill Pub.
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COURSE OBJECTIVES:

· To understand linear programming problem formulation, graphical and simplex solutions.

· To provide knowledge about the formulation of optimal solution at transportation, assignment and queuing problems.

· To provide knowledge on Project network, CPM and PERT network. 
COURSE OUTCOMES:
On completion of this course, students should be able
· To formulate and solve linear programming problems. 
· To solve Project network, CPM and PERT network.
UNIT I 

INTRODUCTION TO OR:  
History, Definition, OR models, OR Techniques, Phases of implementing OR in practice.

LINEAR PROGRAMMING: 
Introduction to linear programming problem formulation, Graphical solution, Simplex method, Artificial variables techniques, Unrestricted variables, Degeneracy.

UNIT II

TRANSPORTATION PROBLEM: 
Formulation, Optimal solution, Unbalanced transportation problems, Degeneracy.
ASSIGNMENT PROBLEM: 
Formulation, Optimal solution, Traveling salesman problem.

UNIT III
SEQUENCING: 
Introduction, Problems with n jobs and two machines, Optimal sequence algorithm, Problems with  n jobs and three machines, Problems with n- jobs and m- machines (graphic solution).
QUEUING THEORY:  
Characteristics of Queuing models, Classification, (M/M/1):(FCFS/∞/∞), (M/M/1):(FCFS/N/∞), (M/M/C):(FCFS/∞/∞) models.
UNIT IV

REPLACEMENT: 
Introduction, Replacement of items that deteriorate with time, Value of money unchanging and changing, Replacement of items that fail completely.

THEORY OF GAMES: 
Introduction, Two-person Zero-sum games, Maximum-Minimax principle, Games without saddle points, Mixed Strategies, m x 2 & 2 x n games, Graphical solutions, Dominance  property, Algebraic solutions to rectangular games.

UNIT V

NETWORK MODELS: 
Project network, CPM and PERT, Critical path scheduling, Cost considerations in project scheduling. 

TEXT BOOKS:
1. Introduction to Operations Research by Prem Kumar Gupta, D.S. Hira, S. Chand Publishers

2. Operations Research, S.D.Sharma, Kedarnath Ramanadh Pub.

REFERENCES:
1. Operations Research, J.K. Sharma, MacMilan Pub.
2. Operations Research by P. Rama Murthy, New Age Pub.

3. CPM & PERT, L.S. Srinath, Affiliated East West Press Pub.
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COURSE OBJECTIVES:

· To gain knowledge on designing of various cutting tools.
· To gain knowledge on designing of jigs and fixtures.
COURSE OUTCOMES:

On completion of this course, students should be able
· To understand principles involved in design of various types of cutting tools and tool holding devices.
· To design jigs and fixture for various machine tools and operations.
UNIT I
Classification and coding of carbide tools, Coated tools

Unconventional Machining Processes: Principles of working and applications of USM, EDM, ECM, AJM, LBM, and EBM

Super-finishing Processes: Honing, Lapping Burnishing, Ballizing, Polishing.

UNIT II
Design of Single-Point Cutting Tools: Form Tools, Design of flat and circular form tools, Tool holding methods. 

Design of Multi-Point Cutting Tools: 
Milling Cutters: Major types, design and manufacturing of peripheral, end and face milling cutters, forces and power estimation, grinding of milling cutters. 
Broaches: Pull and Push types. Internal and External broaches, geometry and design and manufacturing of pull type and push type broaches.

UNIT III
Drills: Twist drill geometry, Design and manufacturing of twist drill – Effect of variation of different angles on torque and thrust forces – Types and design of shanks – Sharpening of twist drill, Design and manufacture of twist drills.
Reamers: Types, Geometry, Reaming allowance, Tolerance disposition.
UNIT IV
Design of Press Tools: Die set elements – Design of die set for simple components in Blanking, Piercing, Bending, Drawing, Forging and Spinning.

Plastic Tools: Plastic dies for simple components.


UNIT V
Jigs & Fixtures: Design principles and constructional features – Locating methods associated with flat, cylindrical, internal and external surfaces, Types of locating pins, Requirements and choice of locating systems, Redundant location, Fool proofing – Setting blocks, Types of clamping devices and their basic elements, Quick action clamps and nuts. 
TEXT BOOKS:
1. Tool Design, Cyril Donaldson, V. C. Goold, Tata McGraw Hill Pub. 

2. Production Engineering Design (Tool Design), Surender Keshav, Umesh Chandra, Satya Prakashan Pub. 

REFERENCES:
1. Design of Cutting Tools, Rodin, Mir Publications, Moscow. 

2. Design of Cutting Tool, Use of Metal Cutting Theory, Amitabha Bhattacharya, Inyong Ham, ASTME Pub. 
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COURSE OBJECTIVES:

· To expose basic concepts involved in designing and building a database management system.

· To learn usage of structured query language (SQL).

· To provide detailed knowledge of transaction, concurrency and recovery strategies of DBMS.

· To understand the relational model and relational database management system.

· To know how normalization is important for DBMS and different normalization methods.

· To know how indexing is important for DBMS and different types of indexing techniques.

COURSE OUTCOMES:
On completion of this course, students should be able
· To design a database based on given requirements.

· To do projects with knowledge of subject provided to them.

· To use standard query language and its various versions.

· To apply normalization techniques on given database.

· To know the concepts of indexing and implementation of those techniques.

· To understand the concept of transaction management.

UNIT I
Database System Applications, Database System VS file System, View of Data, Data Abstraction, Instances and Schemas, Data Models: ER Model, Relational Model, Other Models – Database Languages: DDL, DML – Database access for applications programs – Database users and administrator – Transaction management – Database system structure: Storage manager, Query processor.
UNIT II
History of Database Systems, Database design and ER diagrams, Beyond ER design entities, Attributes and entity sets, Relationships and Relationship sets – Additional features of ER model, Concept design with the ER model, Conceptual design for large enterprises.

Introduction to the Relational Model – Integrity Constraint Over relations, Enforcing Integrity constraints – Querying relational data, Logical data base Design, Introduction to Views, Destroying and altering tables and views – Relational algebra – Selection and projection set operations: Renaming, Joins, Division –Examples of algebra overviews, Relational calculus, Tuple relational Calculus, Domain relational calculus, Expressive power of algebra and calculus.

UNIT III
Form of Basic SQL Query, Examples of Basic SQL Queries, Introduction to Nested Queries, Correlated Nested Queries Set – Comparison Operators, Aggregative Operators – NULL values, Comparison using Null values, Logical connectivity’s: AND, OR and NOT – Impact on SQL Constructs, Outer Joins, Disallowing NULL values, Complex Integrity Constraints in SQL Triggers and Active Databases.

UNIT IV
Schema refinement, Problems caused by redundancy – Decompositions, Problem related to decomposition – Reasoning about FDS – First, Second, Third Normal forms, BCNF – Lossless join decomposition, Dependency preserving decomposition – Schema refinement in Database Design, Multi-valued Dependencies, Fourth Normal Form. 
Transaction Concept, Transaction State, Implementation of Atomicity and Durability, Concurrent Executions , Serializability, Recoverability,  Implementation of Isolation – Testing for serializability: Lock Based Protocols, Timestamp Based Protocols, Validation Based Protocols – Multiple Granularity.
UNIT V
Recovery and Atomicity, Log based recovery, Recovery with concurrent transactions – Buffer Management,  Failure with loss of nonvolatile storage – Advanced Recovery systems, Remote Backup systems, Data on external storage – File Organization and Indexing, Cluster Indexes, Primary and Secondary Indexes, Index data structures, Hash based indexing, Tree base Indexing, Comparison of File Organizations, Indexes and performance tuning – Intuitions for tree indexes – Indexed Sequential Access Methods (ISAM) – B+ Trees: Dynamic index structure.

TEXT BOOKS:
1. Database Management Systems, Raghu Ramakrishnan, Johannes Gehrke, Tata McGraw Hill Pub.
2. Database System Concepts, Abraham Silberschatz, Henry F. Korth, S. Sudarshan, McGraw Hill Pub.

REFERENCES:

1. Database Systems Design, Design, Implementation and Management, Carlos Coronel, Steven Morris,  

    Peter Rob, Cengage Pub. 

2. Fundamentals of Database Systems, Ramez Elmasri, Shamkant B. Navathe, Pearson Pub.
3. Introduction to Database Systems, C.J.Date, Pearson Pub.
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COURSE OBJECTIVES:

· To provide knowledge on maintenance types and quality circle in maintenance. 

· To provide knowledge on fault diagnosis and vibration analysis.

· To understand various condition monitoring techniques. 

COURSE OUTCOMES:
On completion of this course, students should be able
· To understand maintenance types. 

· To understand the condition monitoring and its importance.
· To learn vibration analysis and its application in diagnosis of machine faults. 
· To learn various condition monitoring techniques.
UNIT I
MAINTENANCE ENGINEERING:
Quality circle in maintenance – Maintenance Types: Breakdown, Corrective, Opportunity, Routine, Preventive and predictive, Condition based systems, Designout.

UNIT II 
FAULT DIAGNOSIS:
Fault Diagnosis, Interpreting vibration measurements for common machine faults, Imbalance, Misalignment, Mechanical looseness, Bearing and gearing faults, Faults in induction motors, Resonances, Case studies, Static and dynamic balancing, International standards for vibration condition monitoring.
UNIT III 
VIBRATION MEASUREMENT AND ANALYSIS:
Transducers and mounting methods, Data acquisition using instrumentation recorders: Data loggers, Time domain signal analysis, Orbit analysis, Filters, Frequency domain analysis (narrow band FFT analysis), Nyquist criteria.
UNIT IV 
THERMOGRAPHY: 
Basics of infrared thermography, Differences in equipment, Specific wavelength limitations, Application of IR: Electrical inspection, Mechanical inspection, Energy conversion – How to take good thermal images.
OIL AND WEAR DEBRIS ANALYSIS:
Basis of oil analysis, Monitoring condition of oil, Lubricant analysis, Phyio-chemical properties, Moisture, TAN TBN, Wear debris analysis, Particle counting, Spectroscopy, Uses and limitations, Ferrography wear particle analysis, Concept of ferrography.
UNIT V 
ULTRASONIC:
Ultrasonic Monitoring: leak, crack, thickness – Basics of ultrasonic monitoring, Ultrasonic theory, Test taking philosophy, Mathematics of ultrasound, Equipment and transducers, Inspection parameters and calibration, Immersion theory, Equipment quality control, Flaw origins and inspection methods, UT procedure familiarization and study recommendations – Application of ultrasound: Air leaks, Stream trap testing, Bearing lubrication, Electrical inspection, Case studies.
TEXT BOOKS:
1. Mechanical Fault Diagnosis and Condition Monitoring, R.A. Collacott, Springer Pub.
2. Management of Industrial Maintenance, Newman-Butterworth
REFERENCES:

1. Maintenance Engineering Handbook, Lindley R Higgins, Darrin J Wikoff, R. Keith (Mobley Editor in 

    Chief), McGraw Hill Pub.
2. Vibration Monitoring Handbook, Coxmoor’s Machine & System Conditioning Monitoring, Coxmoor Pub
3. Machinery Vibration: Measurement and Analysis, Victor Wowk, McGraw Hill Pub.

4. Condition Monitoring Manual, National Productivity Council, New Delhi
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COURSE OBJECTIVES:

· To provide broad knowledge about the engine, transmission, braking system, steering, suspension and electrical subsystems of an automobile.
COURSE OUTCOMES:
On completion of this course, students should be able
· To gain exposure to all mechanical and other elements of an automobile, their integration to form a total automobile system. 
· To handle assembly and testing of an automobile. 
UNIT I

INTRODUCTION: 
Components of four wheeler automobile – Power transmission – Rear wheel drive, front wheel drive, 4 wheel drive – Types of automobile engines,  turbo charging and super charging – Engine lubrication: Splash, Pressure lubrication systems, Oil filters, Oil pumps – Crank case ventilation, Emission from Automobiles,  Pollution standards: National and International, Pollution control techniques – Multipoint fuel injection for SI Engines. 

UNIT II

FUEL SYSTEM: 
S.I. Engine: Fuel supply systems, Mechanical and electrical fuel pump, fuel filters – Carburetor, Types – Air filters – Petrol injection.

C.I. ENGINES: 
Requirements of diesel injection systems, Types of injection systems, Fuel pump, Nozzle, Spray formation, Injection timing, Testing of fuel pumps.

UNIT III

COOLING SYSTEM: 
Cooling requirements, Air cooling, Liquid cooling – Thermo, Water and Forced Circulation System – Radiators, Types – Cooling Fan, Water pump, Thermostat, Evaporating cooling, Pressure sealed cooling – Antifreeze solutions.

IGNITION SYSTEM: 
Function of ignition system – Battery ignition system: Constructional features of storage battery, Auto transformer, Contact breaker points, Condenser and spark plug – Magneto coil ignition system – Electronic ignition system using contact breaker, Electronic ignition using contact triggers – Spark advance and retard mechanisms.

UNIT IV

ELECTRICAL SYSTEM: 
Charging circuit, Generator, Current regulator, Voltage regulator – Starting system: Bendix drive mechanism, Solenoid switch – Lighting systems, Horn, Wiper, Fuel gauge, Oil pressure gauge, Engine temperature indicator.
TRANSMISSION SYSTEM: 
Clutches, Principle, Types, Cone clutch, Single plate clutch, Multi plate clutch, Magnetic and centrifugal clutches, Fluid flywheel – Gear box, Types: Sliding mesh, Constant mesh, Synchro mesh, epicyclic – Overdrive torque converter – Propeller shaft – Hotch-Kiss drive, Torque-tube drive – Universal joint, Differential rear axles types – Wheels and tires.

UNIT V

STEERING SYSTEM: 
Steering geometry: Camber, Castor, King pin rake, Combined angle toe in – Center point steering – Types of steering mechanism : Ackerman, Davis – Steering gears, Types – Steering linkages.

SUSPENSION SYSTEM: 
Objects of suspension systems – Rigid axle suspension system – Torsion bar, Shock absorber – Independent suspension system.

BRAKING SYSTEM: 
Mechanical braking system – Hydraulic brake system: Master cylinder, Wheel cylinder, Tandem master cylinder, Requirement of brake fluid, Pneumatic and vacuum brakes.

TEXT BOOKS:


1. Automotive Mechanics Vol-I&II,  Kripal Singh, Standard Pub.

2. Automobile Engineering, William H Crouse, Donald L Anglin, McGraw Hill Pub. 
REFERENCES:


1. Automotive Technology: Principles, Diagnosis, and Service, James D. Halderman, Pearson Pub.

2. Automotive Mechanics, G.B.S. Narang, Khanna Pub.

3. Automotive Mechanics, Joseph Heitner, Van Nostrand Reinhold Pub.
ADITYA INSTITUTE OF TECHNOLOGY AND MANAGEMENT, TEKKLAI
(AUTONOMOUS)

B. Tech (Mechanical Engineering)

METROLOGY AND INSTRUMENTATION LAB
VI Semester









Credits: 2

Subject Code: 13ME3110







Internal Marks: 25










    External Marks: 50
METROLOGY LAB
COURSE OBJECTIVES:

· To provide basic concepts of measurements by using different techniques.
COURSE OUTCOMES:
On completion of this course, students should be able
· To takeup assignments in inspection of mechanical components in a medium to large production unit
LIST OF EXPERIMENTS:
1. Measurement of lengths, heights, diameters by vernier calipers micrometers.

2. Measurement of bores by internal micrometers and dial bore indicators.

3. Use of gear teeth, vernier calipers and checking chordal addendum and chordal height of spur gear.

4. Machine tool alignment of test on the lathe.

5. Machine tool alignment test on milling machine.

6. Tool makers microscope and its application.

7. Angle and taper measurements by Bevel protractor, Sine bars.
8. Use of spirit level in finding the flatness of surface plate.

9. Thread measurement by two-wire and three-wire method or tool-makers microscope.

INSTRUMENTATION LAB
COURSE OBJECTIVES:

· To provide basic knowledge on mechanism of an instrument.

· To provide knowledge on controlling different instruments.
COURSE OUTCOMES:
On completion of this course, students should be able
· To get knowledge on mechanisms of an instrument

· To get working knowledge of different instruments.
LIST OF EXPERIMENTS:
1. RPM indicator using stroboscope.

2. Bourdon tube pressure gauge.

3. CV characteristics equal percentage of control valve.

4. Capacitive transducer.

5. LVDT.

6. RTD (Temperature measurement) 
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COURSE OBJECTIVES:

· To provide knowledge on conventional representation of materials, parts, tolerances, surface treatment and roughness on drawings.
COURSE OUTCOMES:
On completion of this course, students should be able
· To understand conventional representation of materials, parts and indicating it on drawings.

· To represent the symbols for surface treatment, roughness and tolerances on drawings.

1. INTRODUCTION AND DRAWING OF COMPONENT:
Need of preparing a production drawing, Requirements for manufacturing a product like equipment, Tools, Measuring instruments depending upon processes, Accuracy and finish data available in machine drawing – Components of a production drawing, Fits and tolerances, Surface finish, Specific processes, Material of the component. 

Read a given assembly drawing – study of functions of the various parts of the assembly drawing.

Preparation of detailed drawing of a specified part of the assembly.
2. LIMITS, FITS AND TOLERANCES:
Definitions of limits, fits and tolerances.

Select dimensions from BIS standards to obtain clearance, Transition and interference fits for a given set to mating parts – Computation of fit and tolerance from BIS table.

Preparation of drawing of mating parts and representation of fits and tolerances.

Exercises in computing tolerance and representation on the drawings for different types of fits.

3. GEOMETRICAL TOLERANCES:
Importance of geometrical tolerances, Types of geometrical tolerances.
Tolerance of form: Straightness, Flatness, Roundness, Cylindricity.

Tolerance of profile: Profile of a line, Profile of a surface.

Tolerance of orientation or attitude: Angularity, Perpendicularity, Parallelism.
Tolerance of location: Position, Concentricity, Symmetry.
Composite tolerances: Radial run-out, Axial run-out

Symbols for geometrical tolerances, Indication of geometrical tolerances on components.

Exercises on representation of geometrical tolerances on the drawings.
4. SURFACE FINISH:
Standard symbol of surface finish and indications added to it.

Representation of quality of surface finish on the drawing as BIS roughness grade numbers.

Exercises on specifying surface roughness (average values) for functional surfaces of the following machine tool parts:

-Shaft rotating in bush bearing

-Tailstock sleeve in tailstock body

-Keys and keyways


-Mounting surfaces for antifriction bearings


-Shaft or bush press fitted into bodies


-Beds of machine tools, guide-ways


-Contact surfaces, for example, flanges of pipe fittings


-Peripheral surfaces of pulleys and grooves for v-belts


-Surfaces of control elements, for example, levers, hand wheels


-Bases of machines


-Machine tool tables

       

5. SPECIFICATION OF STANDARD PARTS:
Standard components (parts) are to be designated as per BIS

           -Bolts, nuts, locknuts, washers, screws and studs

           -Circlips

           -Cylindrical and taper pins 

           -Keys

           -Rivets

           -Splines

-Oil seals-rings

-Antifriction bearings
6. PROCESS SHEETS: 
(i) Sequence of processes of production for a particular product.

(ii) Specifications of relevant equipment and tools to obtain the desired accuracy and surface finish.

(iii) Selection of measuring instruments to check the accuracy.

7. PRODUCTION DRAWING EXERCISES:
(i) Prepare relevant views of the part(s) of a given assembly drawing needed for production.
(ii) Dimension the views obtained and indicate on it with relevant notes the specific processes.
(iii) Compute the fit from ISI tables as per the function of the component and indicate the limits at  

      appropriate place on the drawing prepared.

(iv) Indicate the geometrical tolerances on the component drawing. 

(v) Mark the surface finish symbols with indications added.

(vi) Prepare the process sheet indicating sequence of processes and equipment, tools, measuring  

      instruments required.


LIST OF DRAWINGS
1. Knuckle Joint

2. Eccentric

3. Lathe tail stock

4. Stuffing box

Note: Any 1 should be drawn in CAD Software.

TEXT BOOKS

1. Production and Drawing, K.L. Narayana, P. Kannaiah, K. Venkat Reddy, New Age Pub.
2. Machine Drawing, N. Sidheswar, P. Kanniah, V. V. S Sastry, Tata McGraw Hill Pub.
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COURSE OBJECTIVES:

· To learn the evolutionary process leading to intellectual property law.

· To learn cyber laws.

· To learn about trade related intellectual property rights.

· To learn the necessity for trademarks.

· To learn copyright law.

· To learn about trade secrets.

COURSE OUTCOMES:
On completion of this course, students should be able
· To understand the value and importance of intellectual property law.

· To understand the importance of security and how it affects individuals.

· To understand the significance of intellectual property in trade.

· To understand the rights and obligations of businesses involved in trade.

· To understand the provisions listed for protecting the rights of authors and publishers.

· To understand the importance of way business knowledge has to be kept secret.

UNIT I

Introduction to intellectual property law, Types of intellectual property, Evolution of human intellectual effort as property, Agencies responsible for registration of intellectual property, Preparatory legal tasks in intellectual property law, Introduction to cyber law, Cyber crime and E-commerce, International aspects of computer and online crime, Trade related intellectual property rights.

UNIT II
Introduction to patent law, International patent law, Necessity of patents, Rights and limitations, Patent Application Process, Patent search, Patent law treaty, New developments in patent law, What is considered as an invention, Rights under patent law, Ownership, Transfer  of patents, Patent infringement, Patent Litigation, Double-Patenting.

UNIT III
Introduction to Copyrights, Copyright principles, Subject matter of Copyright, Rights afforded by copyright law, Copyright ownership, Transfer and duration, Right to prepare derivative works, Rights of distribution.  Copyright formalities and registrations, Limitations, Copyright disputes and international copyright law, Semiconductor chip protection act.

UNIT IV
Introduction to Trademark, Trademark registration process, Post registration procedures, Trademark maintenance, Transfer of Rights, Inter-parties proceedings, Infringement, Dilution of ownership, Trademark claims, Trademark litigation, International Trademark Law. 

UNIT V
Introduction to trade secrets, Maintenance of trade secrets, Physical security, Employee confidentiality agreement, Trade secret law, Unfair competition, Trade secret litigation, Introduction to transactional law, Breach of contract, Creating wealth and managing Risk, Business assets in information age, Symbols and trademarks, Trolls and landmines.  

TEXT BOOKS:

1. Intellectual Property Law in India, Justice P S Narayana, Jain Book Depot Pub.

2. Intellectual Property Law, Gade Veera Reddy, Sujata Law Books Pub.

REFERENCES:

1. Intellectual Property, Deborah E.Bouchoux, Cengage Pub.

2. Fundamentals of IPR for Engineers, Kompal Bansal, Parishit Bansal, BS Pub. 


3. Intellectual Property Rights, Prabhuddha Ganguli, Tata McGraw Hill Pub.

4. Intellectual Property, Richard Stim, Cengage Pub. 
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