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PRODUCTION ENGINEERING

SYLLABUS
w.e.f. 2005 – 2006
ACHARYA NAGARJUNA UNIVERSITY

PRODUCTION ENGINEERING BRANCH

SCHEME OF INSTRUCTION AND EXAMINATION
2 / 4 B. TECH.  (Prod)  THIRD SEMESTER

	Sl. No
	Code No & Subject
	Scheme of Instruction Periods per week
	Scheme of Examination

	
	
	Theory + Tutorial / Drawing
	Prac-ticals
	Duration of Univ. Exam. (Hrs.)
	Sessi-onal Marks
	Univ. Marks
	Total

	1.
	ME /IP /PE 211 

Mathematics – III   
	4
	--
	3
	30
	70
	100

	2
	IP /PE 212 

Foundry& welding Technology
	4
	--
	3
	30
	70
	100



	3
	ME /IP /PE  213  

Kinematics of machines
	4+1
	--
	3
	30
	70
	100

	4
	IP /PE 214 

Thermal Engineering  – I
	4+1
	--
	3
	30
	70
	100

	5
	IP /PE 215  Engineering Metallurgy  
	4
	--
	3
	30
	70
	100

	6
	IP /PE 216 

Strength of Materials 
	4+1
	--
	3
	30
	70
	100



	7
	ME /IP /PE 217

Machine Drawing  
	2+0+4
	--
	3
	30
	70
	100

	

	8
	PE 251

Fitting ,foundry & welding lab 
	--
	3
	3
	25
	50
	75

	TOTAL
	26+3+4
	3
	--
	235
	540
	775


   
ACHARYA NAGARJUNA UNIVERSITY

PRODUCTION ENGINEERING BRANCH

SCHEME OF INSTRUCTION AND EXAMINATION

2 / 4 B. TECH.  (Prod.)  FOURTH SEMESTER

	Sl. No
	Code No & Subject
	Scheme of Instruction Periods per week
	Scheme of Examination

	
	
	Theory + Tutorial
	Prac-ticals
	Duration of Univ. Exam. (Hrs.)
	Sessio-nal Marks
	Univ. Marks
	Total

	1.
	ME /IP /PE 221 

Mathematics – IV   
	4
	--
	3
	30
	70
	100

	2
	IP /PE 222 

Machine Tools
	4
	--
	3
	30
	70
	100



	3
	ME /IP /PE 223  

Electrical Technology 
	4
	--
	3
	30
	70
	100

	4
	ME /IP /PE  224

Computer Based 

Numerical Methods
	4
	--
	3
	30
	70
	100

	5
	PE 225 

Fluid Mechanics
	4+1
	--
	3
	30
	70
	100

	6
	IP /PE 226 

Advanced Strength of Materials 
	4+1
	--
	3
	30
	70
	100



	

	7
	ME /IP /PE 227
Environmental Science ** 
	3
	--
	3
	30
	70
	--

	8
	IP /PE 261
Machine tools Lab.
	--
	3
	3
	25
	50
	75

	9
	ME /IP /PE 262

SM & FM  Lab.
	--
	3
	3
	25
	50
	75

	TOTAL
	27+2
	6
	--
	230
	520
	750


** Qualifying Examination Only
ACHARYA NAGARJUNA UNIVERSITY

PRODUCTION ENGINEERING BRANCH

SCHEME OF INSTRUCTION AND EXAMINATION

3 / 4 B. TECH.  (Prod.)  FIFTH SEMESTER

	Sl. No
	Code No & Subject
	Scheme of Instruction Periods per week
	Scheme of Examination

	
	
	Theory + Tutorial
	Prac-ticals
	Duration of Univ. Exam. (Hrs.)
	Sessio-nal Marks
	Univ. Marks
	Total

	1.
	ME /PE  311

Operations Research
	4+1
	--
	3
	30
	70
	100

	2
	ME /IP /PE 312 

Design of Machine Elements 
	4+1
	--
	3
	30
	70
	100



	3
	ME/IP /PE 313 

Machine Dynamics
	4+1
	--
	3
	30
	70
	100

	4
	IP /PE  314 

Theory of Metal Cutting
	4
	--
	3
	30
	70
	100

	5
	PE  315 

Hydraulic Machines
	4
	--
	3
	30
	70
	100

	6
	IP /PE 316 

Thermal Engineering-II 
	4+1
	--
	3
	30
	70
	100



	

	7
	IP /PE  351

Computer Aided Drafting 
	--
	3
	3
	25
	50
	75

	8
	IP /PE 352

Thermal Engineering Lab
	--
	3
	3
	25
	50
	75

	TOTAL
	24+4
	6
	--
	230
	520
	750


ACHARYA NAGARJUNA UNIVERSITY

PRODUCTION ENGINEERING BRANCH

SCHEME OF INSTRUCTION AND EXAMINATION

3 / 4 B. TECH.  (Prod.)  SIXTH SEMESTER

	Sl. No
	Code No & Subject
	Scheme of Instruction Periods per week
	Scheme of Examination

	
	
	Theory + Tutorial
	Prac-ticals
	Duration of Univ. Exam. (Hrs.)
	Sessio-nal Marks
	Univ. Marks
	Total

	1.
	IP /PE  321

Mechatronics  
	4
	--
	3
	30
	70
	100

	2
	ME /IP /PE 322 

Design of Transmission Elements
	4+1
	--
	3
	30
	70
	100



	3
	ME /PE 323  

Mechanical Vibrations 
	4+1
	--
	3
	30
	70
	100

	4
	ME / IP/ PE 324

Basic Electronics & Microprocessors
	4
	--
	3
	30
	70
	100

	5
	PE 325 

Industrial Management-I
	4
	--
	3
	30
	70
	100

	6
	IP /PE 326 

Metal Forming Processes 
	4
	--
	3
	30
	70
	100



	7
	ME/IP/PE 361

Electrical & Electronics Lab
	--
	3
	3
	25
	50
	75

	8
	IP /PE 362

Computer Applications Lab. 
	--
	3
	3
	25
	50
	75

	9
	ME/ IP /PE 363

Communication

Skills Lab 
	--
	2
	
	25
	
	25

	TOTAL
	24+2
	8
	--
	255
	520
	775


ACHARYA NAGARJUNA UNIVERSITY

PRODUCTION ENGINEERING BRANCH

SCHEME OF INSTRUCTION AND EXAMINATION

4 / 4 B. TECH.  (Prod.)   SEVENTH SEMESTER
	Sl. No
	Code No & Subject
	Scheme of Instruction Periods per week
	Scheme of Examination

	
	
	Theory + Tutorial
	Prac-ticals
	Duration of Univ. Exam. (Hrs.)
	Sessio-nal Marks
	Univ. Marks
	Total

	1.
	IP /PE 411 

Robotics 
	4
	--
	3
	30
	70
	100

	2
	IP/PE  412 

Metrology & Measurements 
	4
	--
	3
	30
	70
	100



	3
	IP /PE  413  

Advanced Manufacturing Processes
	4
	--
	3
	30
	70
	100

	4
	PE  414 

Industrial Management – II
	4
	--
	3
	30
	70
	100

	5
	IP /PE 415

Computer Numerical Control & FMS
	4
	--
	3
	30
	70
	100

	6
	IP/PE 416 

Elective – I  
	4
	--
	3
	30
	70
	100



	

	7
	IP /PE 451

CAD & CAM Lab
	--
	3
	3
	25
	50
	75

	8
	IP/PE  452

Metrology Lab
	--
	3
	3
	25
	50
	75

	9
	IP/PE  453

Term Paper
	--
	--
	--
	25
	--
	25

	TOTAL
	24
	6
	--
	255
	520
	775


ELECTIVE – I :

IP /PE  416 / 1 

: Advanced Thermal Engineering

IP /PE  416 / 2


: Systems Engineering & Controls

IP /PE 416 / 3 


: Finite Element Method

ME /IP /PE 416 / 4 

: Plant layout & Material Handling

IP/PE 416/5


: Computer Integrated manufacturing

IP/ PE 416/6


: Management Information Systems
IP/PE 416/7

            :Industrial Tribology
ACHARYA NAGARJUNA UNIVERSITY

PRODUCTION ENGINEERING BRANCH

SCHEME OF INSTRUCTION AND EXAMINATION

4 / 4 B. TECH.  (Prod.)   EIGHTH SEMESTER

	Sl. No
	Code No & Subject
	Scheme of Instruction Periods per week
	Scheme of Examination

	
	
	Theory + Tutorial
	Prac-ticals
	Duration of Univ. Exam. (Hrs.)
	Sessio-nal Marks
	Univ. Marks
	Total

	1.
	IP /PE 421 

Computer Aided Manufacturing  
	4
	--
	3
	30
	70
	100

	2
	ME /IP/PE 422

Computer Aided Design
	4+1
	--
	3
	30
	70
	100



	3
	PE 423  

Industrial Management-III 
	4
	--
	3
	30
	70
	100

	4
	IP/PE   424

Elective – II 
	4
	--
	3
	30
	70
	100

	

	5
	PE 461

Advanced Production Engineering Lab.
	--
	3
	3
	25
	50
	75

	6
	ME/IP/PE 462

Project Work 
	--
	6
	3
	50
	100
	150

	TOTAL
	16+1
	9
	--
	195
	430
	625


ELECTIVE – II :

IP/ PE 424 / 1
 
: Fluid Power Systems & Controls 

IP / PE 424 / 2

: Rapid Prototyping, Tooling & Manufacture
PE 424 / 3


: Machine Tool Design
IP / PE 424 / 4 

: Quality Assurance & Reliability
IP/ PE 424 /5


: Micro-Electro Mechanical Systems

IP/ PE 424 / 6

: Concurrent Engineering
ME /IP /PE  211  

MATHEMATICS - Ill

II Year B.Tech. (Prod)  Third Semester

Lectures


:   4Periods / week 

Sessional Marks 

: 30 

University Exam.

:   3hrs.

University Exam. Marks       
: 70 

UNIT   I 

FOURIER SERIES: Euler's formula - Dirichiet's conditions convergence statement only - Change of interval - odd and even functions. Half range series - R.M.S. value - Parseval's formula - Complex form of Fourier series - Harmonic analysis. 

UNIT   II

FOURIER TRANSFORM: The infinite Fourier transform - Sine and Cosine transforms - Properties - Inversion theorem - Finite Fourier transform. Sine and Cosine transform - Convolution theorem - Parseval's identity - Transform of derivatives. 

UNIT   Ill 

PROBABILITY DENSITIES : Continuous random variables - Normal distribution - Normal approximation to the Binomial distribution - Other probability densities - Uniform distribution - log-Normal distribution. Gamma distribution - Beta distribution - Weibull distribution - Joint distributions - Discrete and continuous checking if the data are normal. Transforming observations to near normality. 

SAMPLING DISTRIBUTIONS : Populations and samples - Sampling distribution of the mean (SD known) - Sampling distribution of the mean (SD unknown) - Sampling distribution of the variance. 

UNIT   IV 

INFERENCES CONCERNING MEANS : Point Estimation - interval Estimation - Boyesian Estimation - Tests of Hypothesis - Null Hypothesis and Significance tests - Hypothesis concerning one mean - Relation between tests and confidence intervals - Operating characteristic curves - Inferences concerning two means. 

INFERENCES CONCERNING VARIANCES :  Estimation of Variances – Hypothesis concerning one variance – Hypothesis concerning two variances.

TEXT BOOKS :

1. Higher Engineering Mathematics by B. S. Grewal

2. Higher Engineering Mathematics by  M.K. Venkataraman

3. Probability and Statistics for Engineers by Ritchard A Johnson, 5th edition, PHI, New Delhi.

REFERENCE BOOKS : 

Engineering Mathematics, Vol. III by P. Kandasamy et al., S. Chand and Co., New Delhi.

Advanced Engineering Mathematics by Erwin Kreyszig, Wiley & Co.

IP /PE  212


FOUNDRY & WELDING TECHNOLGY

II Year B.Tech.   (Prod)  Third Semester

Lectures


:   4 Periods / week

Sessional Marks

: 30 
University Exam. 

:   3 hrs.

University Exam. Marks
: 70 

UNIT  I

METAL CASTING: Introduction, advantage, and application of Metal casting.
(1)

PATTERN MAKING: Pattern materials, Allowances, Types of Patterns.

(2)

MOULDING AND CORE SANDS: Moulding sand and its ingredients, Classification of Moulding sands, Moulding sand preparation, Additives, Parting agents, moulding sand properties and testing, core sand  and its ingredients , steps in core making, types of cores, chaplets.         







(7)

MOULDING MACHINES: Different types of Ramming Machines- Jolting Machine, Squeezer, Jolt- Squeezer, sand slinger.





(2) 

Elementary treatment of Gating System.




           
(2)


UNIT   II

MOULDING PROCESSES: Green sand moulding, Dry sand moulding, CO2 moulding, Investment casting, Shell moulding, Gravity die casting, Pressure die casting, centrifugal casting, Continuous casting.

Cupola furnace operation, electric arc furnace. Different methods of Fettling, Defects in casting : causes and remedies.





(14)

UNIT  III

WELDING: Introduction, advantages and limitation of welding, principles of welding and different types of welding processes.





(3)

GAS WELDING: Fundamentals of gas welding, oxy-acetelyne welding, welding techniques, gas cutting.







(3)


ARC WELDING: Principle, Arc welding equipment, electrodes, shielded metal arc welding, arc blow,  inert gas welding, TIG, MIG welding processes, submerged arc welding. 









(8)


UNIT  IV

RESISTANCE WELDING: Principles, types of resistance welding processes- spot, seam, projection, flash and upset welding processes.




(4)

OTHER WELDING PROCESSES: Thermit welding, Ultrasonic welding, laser beam welding, Electro slag welding, Electron beam welding, soldering and brazing.
(6)

Welding defects and Non Destructive Testing methods.



(4)


TEXT BOOKS:

1. Principles of  Foundry Technology by P.L.Jain – TMH

2. Manufacturing Technology by P.N.Rao - TMH 

REFERENCES :


1. Principles of Metal Casting by  Heine, Rosenthal (TMH)

2. Welding and Welding Technology by R.L.Little (TMH)
ME /IP /PE  213 

 

KINEMATICS OF MACHINES

II Year B.Tech.  (Prod)  Third Semester

Lectures


:   4 Periods / week 

Tutorials


:   1 Period / week

Sessional Marks 

: 30

University Exam.

:   3 hrs.

University Exam. Marks 
: 70

UNIT  I

INTRODUCTION : Mechanisms and machines, Rigid and resistant bodies, Link, Kinematic pair, Degrees of Freedom, Classifications of Kinematic pairs, kinematic-chain, Linkage, Mechanism, and structure, Classification of mechanisms, Equivalent Mechanisms, Four - Link (bar) Mechanism, Inversions of Slider - Crank Chain, Double – Slider Chain.


                           

     
(7)

VELOCITY ANALYSIS:
Introduction, Absolute and Relative Motion, Vectors, Addition and subtraction of Vectors, Motion of a Link, Four Link Mechanism, Angular Velocity of Links, Velocity of Rubbing, Slider - Crank Mechanism, Crank and Slotted Lever Mechanism.       




   
     
(8)



UNIT   II

Instantaneous centre, Notation, Number of I - Centres, Kennedy's theorem, Locating I - Centres, Angular velocity by I - Centre Method.



(5)

ACCELERATION ANALYSIS : Acceleration, Four-Link Mechanism, Angular acceleration of Links, Acceleration of Intermediate and offset points, slider-Crank Mechanism, Coriolis acceleration component, Crank and slotted lever Mechanism.        
(10)

UNIT   Ill

KINEMATIC SYNTHESIS : Stages of synthesis-Concepts of type, Number and dimensional synthesis - Tasks of dimensional synthesis, Concepts of function generation, Rigid body guidance and path generation, Freudenstein equation for function generation using three precision points.




(7)

CAMS : Introduction, Types of cams, Types of Followers, Definitions, Graphical synthesis of cam profile.(Knife Edge, Roller and Flat faced Followers).

(8)

UNIT   IV

GEARS : Introduction, Classification of gear terminology, Law of Gearing, Velocity of Sliding, Forms of Teeth, Cycloidal Profile Teeth, Involute Profile Teeth, Path of contact, Arc of contact, Number of pairs of Teeth in contact, Interference in Involute Gears, Minimum number of Teeth, Interference between Rack and Pinion, Undercutting, Comparison of Cycloidal and Involute tooth forms.


(8)

GEAR TRAINS: Introduction, simple Gear Train, Compound Gear Train, Reverted Gear train, Planetary or Epicyclic Gear Train, Analysis of Epicyclic Gear Train, Torques in Epicyclic Trains.
Tabular and Algebraic Methods.

        
(7)

TEXT BOOKS:

1. Theory of Machines of by S.S.Rattan. TMH.

2. Mechanism and Machine Theory by J.E. Shigley

REFERENCE BOOK:

Theory of Mechanisms and Machines by Ghosh and Mallik

IP / PE   214
THERMAL ENGINEERING – I

II Year B.Tech (Prod) Third Semester

Lectures


:   4 Periods / week 

Tutorials


:   1 Period / week

Sessional Marks 

:    30
University Exam.

:    3 hrs.

University Exam. Marks 
:    70

UNIT   I
BASIC CONCEPTS: Nature of thermodynamics, microscopic and macroscopic analysis, systems, properties, state, path, processes, cycle, thermodynamic equilibrium and zeroth law of thermodynamics, international practical temperature scale, forms of energy, heat and work, specific heats.



     

( 7 )

FIRST LAW OF THERMODYNAMICS: Joule’s experiments, first law applied to closed systems and processes, general energy equation, steady flow energy equation applied to open systems and processes, Perpetual motion machine of first kind.
( 8 )

UNIT   II

SECOND LAW OF THERMODYNAMICS: Heat engine & Heat pump, Kelvin-Plank statement and Clausius statement of second law of thermodynamics, Perpetual motion machine of second kind, reversible processes, factors causing irreversibility, Carnot engine, Carnot propositions, absolute temperature scale.













( 8 )

ENTROPY: Clausius inequality, entropy, entropy principle, third law of thermodynamics, entropy changes during processes.




( 7 )

UNIT   III

GAS POWER CYCLES: Air standard efficiency, mean effective pressure, compression ratio, Carnot cycle, Otto cycle, Diesel cycle, dual cycle, expressions for thermal efficiency.








( 8 )

INTERNAL COMBUSTION ENGINES: Classification- 2 stroke, 4 stroke, spark ignition and compression ignition, liquid cooled and air cooled engines (only system), valve timing diagram and port timing diagram, simple carburetor and fuel pump and injector.









( 7 )

UNIT   IV

TESTING OF I.C. ENGINES: Brake power, indicated power, frictional power, engine efficiencies, performance of IC engines, Heat balance sheet.













( 7 )

RECIPROCATING AIR COMPRESSORS: Types of compressors, uses of compressed air, mechanism of single stage compressor, expression for work required, effect of clearance volume, volumetric efficiency, isothermal efficiency, expression for minimum work required for two stage compression, advantages of multi stage compression.









( 8 )

TEXT BOOKS:

1. Heat Engineering  by V.P. Vasandhani & D.S.Kumar

2. Engineering thermodynamics by P.K. Nag.

REFERENCE BOOKS:

1.   Fundamentals of Classical Thermodynamics by Van Wylen & Sonnetag.

2.   Thermal Engineering by P.L. Ballany.

3.   Fundamentals of Thermodynamics by E. Ratha Krishnan
IP / PE   215

ENGINEERING METALLURGY
III Year B.Tech.  (Prod)   third Semester

Lectures


:   4 Periods / week

Sessional Marks

: 30 
University Exam. 

:   3 hrs.

University Exam. Marks
: 70 

UNIT   I

CRYSTALLOGRAPHY: Classification of crystals – Bravi’s lattices – Miller Indices – Packing factor in cubic systems – coordination number – crystal imperfections – crystal deformation – Slip and Twinning.      
                                                                  










(7)                                                                                                 
PHASE DIAGRAMS: Binary phase diagrams – Phase rule – one component system, two component system, isomorphous, eutectic, eutectoid, peritectic and peritectoid systems, concept of Ternary diagrams.                                                                 
(7)

UNIT    II

HEAT TREATMENT OF STEELS:    Iron–Iron carbide equilibrium diagram, TTT diagrams for eutectoid, hypo- and hyper-eutectoid steels, martensite and bainitic transformation.




      



(6)

HEAT TREATMENT: Annealing, normalizing, hardening, tempering, surface hardening, age hardening, austempering, martempering and hardenability concept and experimental determination.





     

(8)

UNIT   III

STRENGTHENING MECHANISMS: Strain hardening, solid solution strengthening, grain refinement, dispersion strengthening.




    
(7)

COMPOSITE MATERIALS:


Particulate-reinforced composites, fibre reinforced composites, Laminar composites.








     
(7)


UNIT – IV

POWDER METALLURGY:
Powder metallurgy process,  preparation of powders, characteristics of metal powders, mixing, compacting, sintering, Applications of Powder Metallurgy.    






         
(7)

FERROUS AND NON FERROUS MATERIALS:
Brief study of cast irons, plain carbon steels, Alloy steels, stainless steels ,Copper & Copper based alloys, Aluminium & Aluminium based alloys- their properties and applications.
               (7)

TEXT BOOKS:

1. Introduction to Physical Metallurgy  -  Avner.

2. Material Science and Metallurgy    -  V. Raghavan

3. Material Science and Metallurgy   -   R.B.Choudary  - Khanna Pub.

REFERENCE BOOK:

Material Science and Metallurgy -   Dr.V.D.Kodgirie.

Material Science and Engineering – An introduction – By William D. Calliister Jr.
IP /PE 216


STRENGTH OF MATERIALS

II Year B.Tech.   (Prod)  Third Semester

Lectures


:   4 Periods / week 

Tutorials


:   1 Period / week

Sessional Marks 

: 30

University Exam.

:   3 hrs.

University Exam. Marks 
: 70

UNIT   I 

TENSION, COMPRESSION AND SHEAR : Introduction, Normal Stress and Strain, Stress- Strain Diagrams, Elasticity and Plasticity, Linear Elasticity and Hooke’s Law, Shear Stress and Strain, Allowable Stresses and Loads.



(8)

AXIALLY LOADED MEMBERS : Introduction, Deflections of Axially loaded Members, Displacement Diagrams.






(7)

UNIT   II 






STATICALLY INDETERMINATE AXIALLY LOADED MEMBERS : Statically indeterminate Structures (Flexibility Method), Statically indeterminate Structures

(Stiffness Method), 








(7)

Temperature and Pre-strain effects, Stresses on inclined Sections, Strain Energy of Axially Loaded Members subjected to static load.




(8)

UNIT   III 

TORSION : Introduction, Torsion of Circular Bars, Pure Shear, Relationship between Moduli of Elasticity E and G, Transmission of power by circular shafts, Strain Energy in pure Shear and uniform Torsion for Statically determinate Members.

(8)

SHEAR FORCE AND BENDING MOMENT : Types of Beams, Shear Force and Bending Moment, Relationships between Load, Shear Force and Bending Moment, Shear Force and Bending Moment Diagrams.




(7)

UNIT   IV 

STRESSES IN BEAMS : Introduction, Normal Strains in Beams, Normal Stresses in Beams, Shear Stresses in Rectangular Beams, Shear Stresses in  Webs of  Beams with flanges.









(7)

CURVED BEAMS : Stresses in Beams of small and large initial curvature, The Winkler-Bach theory, Stresses in Crane Hook and C-Clamp with Rectangular, Circular and Trapezoidal cross-sections.






(8)
TEXT BOOK : 

Mechanics of Materials by Gere and Timoshenko, C B S Publishers & Distributors.

REFERENCE : 

Strength of Materials by  Sadhu Singh, Khanna Publishers.

ME /IP /PE 217      

MACHINE DRAWING
II Year B.Tech.   (Prod)  Third Semester

Lectures


:   2 Periods / week 

Practice


:   4 Periods / week

Sessional Marks 

: 30

University Exam.

:   3 hrs.

University Exam. Marks 
: 70

UNIT  I

SECTIONAL VIEWS : Introduction, Full section, Half section,  Examples.
(12)

SCREWED FASTENERS : Introduction, Screw thread nomenclature, Forms of screw threads, Thread series, Thread designation, Multi-start threads, Right- and left-hand threads.

Bolts and nuts - Methods of drawing hexagonal and square bolts and nuts,       T-headed bolt, Hook bolt, Eye-bolt, Stud, Flanged nut, Cap nut, Dome nut, Bolted joint, Stud joint.  Locking arrangement for nuts - Locking by Locknut, Split pin, Castle nut, Wile's locknut, Locking by setscrew.






(12)

UNIT   II 

KEYS, COTTERS AND PIN JOINTS: Introduction, Keys, Cotter joints, Pin joints.











        
(9)

SHAFT COUPLING : Introduction.  Rigid couplings - Split-muff coupling, Protected flanged coupling.  Flexible couplings-Bush pin type flanged coupling. Disengaging couplings - Cone coupling.  Non-aligned couplings - Universal coupling (Hooke's joint).









      
(12)

UNIT   III

ASSEMBLY DRAWINGS: Introduction, Stuffing box, Eccentric, Screw jack, lathe tail stock, Pipe Vice, Swivel Bearing 






(18)

PART DRAWINGS : Introduction, Single tool post, Plummer Block, Piston Assembly










(9)

TEXT BOOK: 

Machine Drawing by K.L.Narayana, P. Kannaiah and K.Venkata Reddy

REFERENCE : 

Machine Drawing by K.R. Gopalakrishnan

PE  251 


FITTING,FOUNDARY & WELDING LAB
II Year B.Tech.  (Prod)  Third Semester

Practicals


:   3 Periods / week 

Sessional Marks

: 25

University Examination
:   3hrs.

University Exam Marks
: 50

FITTING:


Preparation of various fits such as V-type, Square type, Dovetail type, semi circular and preparation of Hexagonal nut.




(5 expts)

FOUNDRY:

Preparation of Moulds using various types of patterns such as stepped cone pulley, hand wheel, bush, double end flanged pipe, T Rope.


 (5 expts)

WELDING:


Study of TIG, MIG, Resistance welding and gas and arc welding equipments – demonstration and practice.    





(4 expts)
ME /IP /PE  221


MATHEMATICS - IV
II Year B.Tech.  (Prod)  Fourth Semester

Lectures


:   4 Periods / week

Sessional Marks

: 30

University Exam.

:   3 hrs.

University Exam. Marks 
: 70

UNIT   I

ONE DIMENSIONAL WAVE EQUATION AND HEAT EQUATION : Derivation of one dimensional wave equation - Transverse Vibration of finite elastic string with fixed ends – Boundary value and initial value problems - Fourier series solution. Derivation of one dimensional heat equation - Steady and unsteady states - Boundary value and initial value problems - Fourier series solution. 



(15)
TWO DIMENSIONAL HEAT EQUATION: Two dimensional heat equation - Steady state heat flow in two dimensions - Laplace equation in cartesian and polar coordinates (including annulus). Fourier series solution. 

UNIT   II









(15)

Introduction continuity, Cauchy-Riemann equations, Analytic Functions, Harmonic Function, orthogonal systems, line integrals in complex  plane Cauchy integral theorem, Existence of Indefinite integral, Cauchy’s integral formula.

UNIT  III









(15)

Derivatives of Analytic function, Laurent series, singularities and zeroes, Residue theorem, Evaluation of Real Integrals, further types of real integrals 

UNIT  IV









(15)

Conformal mapping, Linear factorial transformations, special linear factorial transformations, mapping by other functions. Electrostatic fields use of conformal mapping, Heat problems, fluid flow, Poisson’s integral formula.

TEXT BOOKS:

1. Higher Engineering Mathematics by B.S. Grewal

2. Advanced Engineering Mathematics by Erwin Kreyszig.

REFERENCE BOOKS :

1. Engineering Mathematics by  M.K. Venkataraman

2. Engineering Mathematics by  P. Kandaswamy, et al.

IP /PE  222


MACHINE TOOLS

II Year B.Tech. (Prod) Fourth Semester

Lectures


:   4 Periods / week

Sessional Marks

: 30 
University Exam. 

:   3 hrs.

University Exam. Marks
: 70 marks.

UNIT  I

Introduction to Machine tools






(1)


LATHE : General principles, Types, Parts, Work-holding devices, Specifications, Operations, Taper turning methods, Thread cutting, Knurling, Boring and other operations, Cone pulley, Back gear and all-geared headstock, Apron box mechanism, 










(13)

UNIT  II

Turret and Capstan lathes : Principle of operation, Turret index mechanism, Introduction to single spindle and multi spindle automatics.



(5)

GRINDING MACHINES: General principles, different grinding operations, types of grinding machines and accessories, specifications of grinding wheels, selection of grinding wheel, truing and dressing of grinding wheels, Honing and Lapping operations.









(9)

UNIT   III

SHAPING, SLOTTING & PLANING MACHINES: General principles, constructional details, Types, Specifications, operations, Quick-return mechanisms, and Feed mechanism.








(9)



DRILLING: General principles, Types, Specifications, Constructional details, Operations-Drilling, reaming, counter sinking, spot facing, boring, counter boring, and tapping.









(5)

UNIT   IV

MILLING MACHINES: General principles, Types, Specifications, Constructional details, Operations-Peripheral, face, end milling and other milling operations, indexing – Direct, simple, compound and differential, Milling of spur gears.


(13)

TEXT BOOK:

Workshop Technology, Vol.- II by S.K.Hazra Chowdhary 

REFERENCE BOOKS:

1.  Workshop Technology, Vol.- II by B.S.Raghuwanshi

2.  Production Technology by HMT

3.  Workshop Technology by W.A.J.Chapman .
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ELECTRICAL TECHNOLOGY

II Year B.Tech.  (Prod) fourth Semester

Lectures


:   4 Periods / week 

Sessional Marks 

: 30

University Exam.

:   3 hrs.

University Exam. Marks 
: 70

UNIT   I 

DC and AC circuits: Kirchhoff's laws, simple circuits -Alternating current - waveforms - RMS - Average values-simple R-L-C- circuits. Power factor, 3-phase Balanced circuits. 








(7)

D.C. Machines - Constructional features - Methods of excitation-Load characteristics of shunt, series, compound generators-Torque development in motor-Torque equation. 










(8)

UNIT   II 

Load Characteristics of shunt, series and compound motors-losses and efficiency of motors and generators-principle of starters-3 point starter only. 


(7)

Transformers : E.M.F. equation-equivalent circuit - regulation - losses and efficiency - open circuit and short-circuit tests. 






(8)

UNIT   Ill 

Induction machines : Constructional features-Principle of operation- concept of rotating magnetic field, torque-slip characteristics - Principle of starters, Fundamentals of single-phase induction motors and their starting. 




(8)

Synchronous machines : Principle - constructional features E.M.F. equation-applications of synchronous motors. 






(7)

UNIT  IV 

Measuring Instruments : Principles and operation of moving - coil and moving-iron instruments-Dynamometer-type wattmeter. 

Utilization: Principles of resistance and induction heating - principles of electrical traction-speed time characteristics. 

TEXT BOOKS :

Electrical Technology by B.L. Theraja, (S. Chand & Co.)

A course in Electrical Power by Soni, Gupta Bhatnagar.

REFERENCE BOOKS :

Electrical Technology by H. Cotton (Sir Issac Pittman & Sons Ltd., London).

Utilization of Electrical Energy by Openshaw & Taylor

Electrical Machinery by P.S. Bimbra

Electrical Technology by B. Hughes (ELBS)
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COMPUTER BASED NUMERICAL METHODS

II Year B.Tech.  (Prod)  Fourth Semester

Lectures


:   4 Periods / week 

Sessional Marks

: 30

University Exam.

:   3 hrs.

University Exam. Marks 
: 70

UNIT   I

Solution of Numerical, Algebraic and Transcendental equations: The bisection method, Iteration method ,  Regula Falsi method, Newton-Raphson method, Gauss Elimination method- Gauss Seidal iterative method
Finite differences: First and higher order differences- Forward differences and backward differences, properties of operator. Differences of a polynomial- factorial polynomial – operator E – Relation between E and D.



(12)

UNIT   II

Interpolation – Gregory-Newton forward interpolation formula – Gregory-Newton backward Interpolation formula – Equidistant terms with one or more missing values. Gauss forward interpolation formula- Gauss backward interpolation formula-stirling’s formula - Bessel’s interpolation formula-Interpolation with unequal intervals- Divided differences- Newton’s divided differences formula – Lagrange’s interpolation formula – inverse interpolation








(13)
UNIT   III

Numerical Differentiation and integration:- Newton’s forward and backward differences to compute derivatives. Derivatives using Stirling’s formula. Trapezoidal rule – Simpson’s 1/3 Rule – Difference equations: Linear difference equations-  Linear homogeneous linear difference equations with constant coefficients.

(13)
UNIT  IV

Numerical solutions of ordinary differential equations, solution by Taylor series  - Picard’s method  of successive approximations. Euler’s method- Improved and modified Euler’s method- Runge Kutta methods – Adams – Bashforth method.
Numerical solutions of partial differential equations : Classification of partial differential equations of 2nd order Laplace’s  equations and its solution by Liebmann’s process - solutions of Poisson’s equation.





(12)
TEXT BOOK:

Numerical Methods in Science and Engineering by  M.K. Venkataraman, The National Publication Co., 1991 – Second Edition (Revised)

REFERENCE BOOKS:

1. Numerical Methods for Science and Engineering Computation, by M.K. Jain, S.R.K. Iyengar, R.K. Jain, Wiley Eastern Ltd., 1987, 2nd Edition.

2. Introductory Methods of Numerical Analysis, by S.S. Sastry, PHI, 3rd Edition.

PE  225
FLUID MECHANICS

II Year B.Tech. (Prod) Fourth Semester

Lectures


:   4 periods / week


Tutorials


:   1 period / week

Sessional Marks

:   30 

University Exam.

:   3 hrs

University Exam. Marks
:   70

UNIT   I

INTRODUCTION: Definition of fluid, properties of fluid – density, specific weight, specific gravity, viscosity, compressibility, surface tension, capillarity, Classification of fluids, vapor pressure.








( 6 )

FLUID STATICS: Pressure, variation of pressure in fluid, pressure head, Pascal’s law, measurement of pressure – simple and differential manometers. Total pressure and center of pressure on plane and curved surfaces.




( 9 )

UNIT    II

FLUID KINEMATICS: Velocity and acceleration of fluid particle, type of fluid flow, Description of flow pattern, Rotation and irrotational flow, velocity potential, stream function, continuity equation in Cartesian coordinates.



( 7 )

FLUID DYNAMICS: Introduction, Euler’s equation of motion, Bernoulli’s equation and applications, Pitot tube, venturimeter, orifice meter.



( 8 )

UNIT   III

IMPULSE MOMENTUM EQUATION: Force on pipe bend, introduction to orifice and mouthpiece, different coefficients of orifice.




( 7 )

FLOW THROUGH PIPES: Types of flow, Reynolds experiment, laws of fluid friction, Darcy-Wiesbach equation, minor losses, hydraulic gradient, total energy lines, pipes in series and parallel, transmission of power through a pipe, water hammer, flow through a circular pipe- Hagen-Poiseulle law.




( 8 )

UNIT   IV

BOUNDARY LAYER THEORY: introduction, boundary layer thickness, displacement thickness, momentum thickness, energy thickness, boundary layer growth on a flat plate, separation of boundary layer.





( 8 )

DIMENSIONAL ANALYSIS: Introduction, Buckingham’s PI theorem.

( 7 )

TEXT BOOKS:

1. Hydraulics and fluid mechanics  by  P.N. Modi & S.M.Seth.

2. Fluid Mechanics and Hydraulic machines  by R.K.Bansal.

REFERENCE BOOKS:

1. Fluid mechanics and fluid power engineering  by  D.S.Kumar.

2. Fluid mechanics including Hydraulic machines  by A.K.Jain.

3. Fluid mechanics by V.L.Streeter & J.Vennard.
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ADVANCED STRENGTH OF MATERIALS

II Year B.Tech. (Prod) Fourth Semester

Lectures


:   4 Periods / week 

Tutorials


:   1 Period / week

Sessional Marks 

: 30

University Exam.

:   3 hrs.

University Exam. Marks 
: 70

UNIT   I 

ANALYSIS OF PLANE STRESS : Introduction, Plane Stress, Principal Stresses and Maximum Shear Stress.







(6)

Mohr’s Circle for Plane Stress.






(5)

Hooke’s Law for Plane Stress, Unit Volume change, Strain Energy Density, Thin Spherical and Cylindrical Pressure Vessels ( Biaxial Stresses).


(5)

UNIT   II

DEFLECTIONS OF BEAMS : Introduction, Differential Equations of the Deflection Curve, Deflections by Integration of the Bending Moment Equation, Deflections by integration of the Shear Force and Load equations.




(7)

Moment Area Method, Macaulay’s Method, Strain Energy of Bending.

(8)

UNIT   III 

STATICALLY INDETERMINATE BEAMS : Statically indeterminate Beams, Analysis by the differential equations of the Deflection curve, Moment Area Method.










(8)

CONTINUOUS BEAMS : Clapeyron’s theorem of three moments, Beams with constant and varying moments of inertia.





(7)

UNIT  IV

THICK PRESSURE VESSELS : Thick Cylinders: Lame’s theory, Radial Deflection, Compound Cylinder.








(7)

COLUMNS : Buckling and Stability, Columns with Pinned ends, Columns with other support conditions, Limitations of Euler’s Formula, Rankine’s Formula, Columns with eccentric Axial Loads, Secant formula.





(8)
TEXT BOOK : 

Mechanics of Materials by Gere and Timoshenko, C B S Publishers & Distributors.

REFERENCE :

Strength of Materials by Sadhu Singh, Khanna Publishers.
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ENVIRONMENTAL SCIENCE
II Year B.Tech. (Prod) Fourth Semester

Lectures


:   3 Periods / week 

Sessional Marks 

: 30

University Exam.

:   3 hrs.

University Exam. Marks 
: 70 (Qualifying examination only)

Unit 1: The Multidisciplinary nature of environmental studies
Definition, scope and importance 




Need for public awareness. 



                        (2 lectures)

Unit 2: Natural Resources: Renewable and non-renewable resources : 

Natural Resources and associated problems. 

a) 
Forest resources: Use and over-exploitation, deforestation, case studies. Timber extraction, mining, dams and their effects on forests and tribal people. 

b) 
Water resources: Use and over-utilization of surface and ground water. floods, drought, conflicts over water, dams- benefits and problems. 

c)
Mineral resources: Use and exploitation, environmental effects of extracting and using mineral resources, case studies.

d)
Food resources: World food problems. changes caused by agriculture and overgrazing, effects of modern agriculture, fertilizer-pesticide problems, water logging, salinity, case studies.

e) 
Energy resources: Growing energy needs, renewable and non renewable energy sources, use of alternate energy sources. Case studies. 

f) 
Land resources: Land as a resource, land degradation, man induced landslides, soil erosion and desertification.

· Role of an individual in conservation of natural resources.

· Equitable use of resources for sustainable lifestyles. 

(8 lectures)

Unit 3: Ecosystems 

. Concept of an ecosystem. 

. Structure and function of an ecosystem. 

. Producers, consumers and decomposers. 

. Energy flow in the ecosystem. 

. Ecological succession. 

. Food chains, food webs and ecological pyramids. 

. Introduction, types, characteristic features, structure and function of the following     

  ecosystem :- 

a. Forest ecosystem 

b. Grassland ecosystem

c. Desert ecosystem 

d. Aquatic ecosystems (ponds, streams, lakes, rivers, oceans, estuaries) 

(6 lectures) 

Unit 4 : Biodiversity and its conservation 

. Introduction - Definition: genetic, species and ecosystem diversity. 

. Biogeographical classification of India.

. Value of biodiversity: consumptive use, productive use, social, ethical, aesthetic and option values.

. Biodiversity at global, National and local levels. . India as a mega-diversity nation.

. Hot-spots of biodiversity. 

. Threats to biodiversity: habitat loss, poaching of wildlife, man- wildlife conflicts. 

. Endangered and endemic species of India.

. Conservation of biodiversity: In-situ and Ex-situ conservation of biodiversity. 

(8 lectures) 

Unit 5 : Environmental Pollution

Definition 

. 
Causes, effects and control measures of;- 

a. Air pollution 

b. Water pollution 

c. Soil pollution 

d. Marine pollution 

e. Noise pollution 

f. Thermal pollution 

g. Nuclear hazards 

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

. 
Role of an individual in prevention of pollution. 

. 
Pollution case studies. 

. 
Disaster management: floods, earthquake, cyclone and landslides. 

(8 lectures) 

Unit 6 : Social Issues and the Environment 

. 
From Unsustainable to Sustainable development 

. 
Urban problems related to energy 

. 
Water conservation, rain water harvesting, watershed management 

. 
Resettlement and rehabilitation of people; its problems and concerns. 

Case studies.

. 
Environmental ethics :

. 
Issues and possible solutions. 

. 
Climate change, global warming, acid rain, ozone layer depletion, nuclear accidents and holocaust. Case studies. 

. 
Wasteland reclamation. 

.  
Consumerism and waste products. 

. 
Environment Protection Act. 

. 
Air (Prevention and Control of Pollution) Act. 

. 
Water (Prevention and control of Pollution) Act 

. 
Wildlife Protection Act . Forest Conservation Act 

. 
Issues involved in enforcement of environmental legislation. 

. 
Public awareness. 

(7 lectures) 

Unit 7 : Human Population and the Environment 

. 
Population growth, variation among nations. 

. 
Population explosion - Family Welfare Programme. 

. 
Environment and human health. 

. 
Human Rights. 

. 
Value Education. 

. 
HIV / AIDS. 

. 
Women and Child Welfare. 

. 
Role of Information Technology in Environment and human health. 

. 
Case Studies. 

 (6 lectures) 

Unit 8 : Field work 

. 
Visit to a local area to document environmental assets-river / forest / grassland / hill mountain 

. 
Visit to a local polluted site – Urban / Rural / Industrial / Agricultural

. 
Study of common plants, insects, birds. 

. 
Study of simple ecosystems-pond, river, hill slopes, etc. (Field work Equal to 5 lecture hours) 

REFERENCES:

1. 
Agarwal, K.C.2001 Environmental Biology, Nidi Publ. Ltd. Bikaner. 

2. 
Bharucha Erach, The Biodiversity of India, Mapin Publishing Pvt. Ltd. , Ahmedabad - 380 013, India, Email: mapin@icenet.net (R) 

3. 
Brunner R.C., 1989, Hazardous Waste Incineration, McGraw Hill Inc.480p 

4. 
Clark R.S., Marine Pollution, Clanderson Press Oxford (TB) 

5. 
Cunningham, W.P.Cooper, T.H.Gorhani, E & Hepworth, M. T.2001, Environmental Encyclopedia, Jaico Publ. House, Mumbai, 1196p 

6. 
De A.K., Environmental Chemistry, Wiley Eastern Ltd. 

7. 
Down to Earth, Centre for Science and Environment (R) 

8. 
Gleick, H.P. 1993. Water in crisis, Pacific Institute for Studies in Dev., Environment & Security. Stockholm Env. Institute. Oxford Univ. Press. 473p 

9. 
Hawkins R.E, Encyclopedia of Indian Natural History, Bombay Natural History Society, Bombay (R). 

10. 
Heywood, V.H & Watson, R.T. 1995. Global Biodiversity Assessment. Cambridge Univ. Press 1140p. 

11. 
Jadhav, H & Bhosale, V.M. 1995. Environmental Protection and Laws. Himalaya Pub. House, Delhi 284 p.

12. 
Mckinney, M.L. & Schocb. R.M. 1996. Environmental Science systems & Solutions, Web enhanced edition. 639p. 

13. 
Mhaskar A.K, Matter Hazardous, Techno-Science Publications (TB) 

14. 
Miller T.G. Jr., Environmental Science, Wadsworth Publishing Co. (TB) 

15. 
Odum, E.P. 1971. Fundamentals of Ecology. W.B.Saunders Co. USA, 574p 

16. 
Rao M N.& Datta, A.K. 1987. Waste Water treatment. Oxford & IBH Publ. Co. Pvt.Ltd. 345p. 

17. 
Shamla B.K., 2001. Environmental Chemistry. Goel Publ. House, Meerut.

18. 
Survey of the Environment, The Hindu (M) 

19. 
Townsend C., HarperJ, and Michael Begon, Essentials of Ecology, Blackwell Science (TB)

22. 
Trivedi R.K., Handbook of Environmental Laws, Rules, Guidelines, Compliances and Standards, Vol I and ll, Enviro Media ( R ) 

23. 
Trivedi R.K. and P.K. Goel, Introduction to air pollution, Techno-Science Publications (TB) 

24. 
Wagner K.D.,1998. Environmental Management. W.B. Saunders Co. Philadelphia, USA 499p 

(M) Magazine (R) Reference (TB) Textbook
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MACHINE TOOLS LAB
II Year B.Tech. (Prod) Fourth Semester

Practicals


:   3 Periods / week 

Sessional Marks 

: 25

University Exam.

:   3 hrs.

University Exam. Marks 
: 50

List of experiments:
A: Lathe operations:

1. Step turning and taper turning

2. Thread cutting and knurling

3. Drilling, boring and thread cutting

B. Shaper experiments:

1.  Making of step

2.  Making of Hexagonal Nut

C: Planer Operations:

1. Making of a V-Groove

2. Making of a rectangular groove

D: Slotter Operations:

1. Making of hexagonal and Octagonal hole
2. Making of internal splines

E: Milling Operations:

Making of Concave and convex shapes, Keyways and gear cutting

F:  Grinding Operations:

Demonstration of surface grinding, centerless grinding and tool and cutter grinding operations

ME /IP /PE 262         

SM & FM LABORATORY

II Year B.Tech.   (Prod)  Fourth Semester

Practicals


:   3 Periods / week 

Sessional Marks 

: 25

University Exam.

:   3 hrs.

University Exam. Marks 
: 50

FLUID MECHANICS LAB: 

1. Orifice / mouthpiece - Determination of coefficient of discharge 

2. Venturimeter / Orifice meter - Determination of coefficient of discharge 

3. Pipe friction - Determination of friction factor and size of roughness   of a given pipe. 

4. Single - stage centrifugal pump - To draw the operating characteristics of the          pump and to determine the designed discharge and designed head from it. 

5. Single - acting reciprocating pump - To draw the operating characteristic curves at constant speed and determination of efficiency. 

6. Gear pump - To draw the operating characteristic curves and determination of overall efficiency 

7.  Pelton turbine - To draw the performance characteristic curves and determination of overall efficiency 

8. Francis / Kaplan turbine - To draw the performance characteristic curves and determination of overall efficiency. 

9. Windtunnel a) Determination of pressure distribution on car/truck/ airfoil models - b)Lift and drag measurement - c) Pitot tube - Velocity distribution and calibration.    d) Boundary - Layer profile. 

STRENGTH OF MATERIALS LAB: 

1. Load vs Deflection - Determination of Young's modulus on cantilever beam and propped cantilever beam. 

2. Load vs deflection on simply supported and overhanging beams. Determination of Young's modulus of the beam material 

3. (a) Rockwell Hardness test - Determination of Hardness Number for different metal specimens such as mildsteel, cast iron, Brass, Aluminum (b) Brinnell's Hardness Test, 

4. Impact Test - (a) Charpy and (b) lzod: Determination of impact strength of mild steel and cast iron specimens 

5. Torsion test - Determination of Modulus of Rigidity of the material. 

6. Double shear Test - Determination of shear strength of mild steel / Torsteel specimens. 

7. Tension Test on UTM - Determination of mechanical properties of mild steel and cast iron specimens. 

8. Tests on helical spring - Determination of stiffness of Helical springs.

ME / PE  311

OPERATIONS RESEARCH

III Year B.Tech. (Prod)  Fifth Semester

Lectures


:   4 Periods / Week

Tutorials


:   1 Period / Week

Sessional Marks

: 30 
University Exam. 

:   3 hrs.

University Exam. Marks
: 70 

UNIT  I









(15)
INTRODUCTION: Definition and Scope of Operations Research, Limitations of Operations Research, Model building in Operations Research;

LINEAR PROGRAMMING: Mathematical formulation of the problem, graphical method, Simplex method, artificial basis technique, dual Simplex method.  Degeneracy, alternative optima, unbounded solution, infeasible solution.




UNIT  II









(15)
TRANSPORTATION PROBLEM:  Basic feasible solution by north-west corner method, Vogel’s approximation method, assignment by inspection method.  Finding optimal solution, degeneracy, unbalanced transportation matrix.

ASSIGNMENT PROBLEM: One-to-one assignment problem, optimal solution, unbalanced assignment matrix.

QUEING THEORY: Queuing systems and their characteristics.  Analysis of Markovian chains, Transition diagram, M/M/1 : FCFS/ ( / ( and M/M/1 : FCFS/ ( / N models.










UNIT  III









(15)
PROJECT PLANNING THROUGH NETWORKS: Arrow (Network) Diagram representation.  Rules for constructing an arrow diagram, Pert and CPM, Critical path calculations, earliest start and latest completion times, Determination of critical path, determination of floats, Probability considerations in project, cost considerations in project scheduling, crashing (least cost project scheduling).

UNIT  IV









(15)
GAME THEORY: Optimal solution of two-person zero-sum games, the max-min and min-max principle.  Games without saddle points, mixed strategies.  Arithmetic and algebraic methods, reduction by dominance and average, method of sub games, graphical method, L.P. method.

DYNAMIC PROGRAMMING: Characteristics of D.P. model, solution of optimal sub-division problem, solution of an L.P. by D.P.

TEXT BOOK: 

Operations Research – H.A. Taha

REFERENCES:

1. Introduction to Operations Research – Phillips, Ravindran, James Solegerg.

2. Optimization Theory and Applications – S.S. Rao

3. Introduction to Operations Research – Hiller and Liberman

4. Operations Research – S.D. Sharma

5. Operations Research – Gupta and Hira

6. Pert and CPM Principles and Applications – L.S. Srinath
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DESIGN OF MACHINE ELEMENTS 
Ill Year B.Tech. (Prod) Fifth Semester

Lectures


:   4 Periods / week 

Tutorials


:   1 Period / week

Sessional Marks 

: 30

University Exam.

:   3 hrs.

University Exam. Marks 
: 70

UNIT   I 

BASICS: Phases of design, Types of designs, standardization in design, preferred numbers and significance. 







(3)
MATERIALS & THEIR PROPERTIES : Mechanical properties of materials, Common engineering materials and their properties. 



(4)
DESIGN FOR STATIC STRENGTH : Simple Stresses - Combined stresses - Torsional and Bending stresses - stress strain relation, various theories of failure - Factor of safety and its importance in design.




(8)
UNIT   II

 DESIGN FOR FATIGUE STRENGTH : Stress concentration - Theoretical stress concentration factor - Fatigue stress concentrations factor, Design for fluctuating stresses, Fatigue strength and endurance limit, Goodman diagram, Soderberg line, cumulative fatigue damage, Endurance limit - Approximate estimation. 

(10)

POWER SCREWS: Types - Mechanics of power screws, efficiency, Design of Screw Jack. 










(5)

UNIT   Ill 

FASTENERS: Riveted joints, Design of joints under eccentric loading, Welded joints, Eccentrically loaded welded joints. 






(15)

UNIT   IV 

Bolted joints, Design of joints under eccentric loading, socket and spigot, cotter joint.      

(15)

TEXT  BOOKS: 

1. Design of machine elements by Bhandari, Tata McGraw Hill book Co. 

2. Machine Design by P.C. Sharma & D.K. Agarwal. 

3.  Design of Machine Elements by Sharma & Purohit ,PHI

HAND BOOKS TO BE ALLOWED IN UNIVERSITY EXAMINATION:

1.   Design data book, P.S.G. College of Technology, Coimbatore 

2.   Design data book, Mahadevan & Balaveera Reddy - CBS Pub. 
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MACHINE DYNAMICS
Ill Year B.Tech. (Prod) Fifth Semester

Lectures


:   4 Periods / week 

Tutorials


:   1 Period / week

Sessional Marks 

: 30

University Exam.

:   3 hrs.

University Exam. Marks 
: 70

UNIT   I 

DYNAMIC FORCE ANALYSIS : Introduction, D'Alembert's Principle, Equivalent Offset Inertia Force, Dynamic Analysis of Four - link Mechanism, Dynamic Analysis of Slider - Crank mechanism, Velocity and Acceleration of piston, Angular velocity and Angular Acceleration of Connecting Rod, Piston Effort (Effective Driving Force), Crank Effort. Turning Moment on Crankshaft, Inertia of connecting Rod. 
  
(15)

UNIT   II 

BALANCING : Introduction, Static balancing, Dynamic balancing, Transferring of a Force from one plane to another, Balancing of Several Masses in Different planes, Balancing of Reciprocating Mass,  Secondary Balancing, Balancing of ln-line Engines, Balancing of V - Engines. 







(15)

UNIT   III 

DYNAMOMETERS : Types of Dynamometers, Prony Brake Dynamometer, Rope Brake Dynamometer, Belt Transmission  Dynamometer, Bevis - Gibson Torsion Dynamometer. 






       

(7)

GYROSCOPES : Angular Velocity, Angular Acceleration, Gyroscopic Torque, Gyroscopic Effect on Naval Ships, Stability of an Automobile, Stability of a Two-Wheel vehicle. 






  

(8)

UNIT  IV 

GOVERNORS: Introduction, Types of Governors, Watt Governor, Porter Governor, Proell Governor, Hartnell Governor, Wilson-Hartnell Governor (Radial-Spring Governor), Spring-Controlled Gravity Governor, Inertia Governor, Sensitiveness of a Governor, Hunting, Isochronism, Stability, Effort of a Governor, Power of a Governor, Controlling Force.

       






(15)

TEXT BOOKS:

1. Theory of Machines by S.S. Rattan

2. Theory of Machines and Mechanisms by Jagadish Lal

REFERENCE BOOKS:

1. Theory of Machines by T. Bevan

2. Theory of Mechanisms and Machines by A. Ghosh and A.K. Mallik.
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THEORY OF METAL CUTTING



  III Year B.Tech. (Prod) Fifth Semester

Lectures


:   4 Periods / week

Sessional Marks

:  30 
University Exam. 

:   3 hrs.

University Exam. Marks
: 70 

UNIT  I

Introduction to Metal Cutting and metal removal processes, types of cutting tools, geometry  of single point cutting tool,  Nomenclature of single point cutting tool according to American and orthogonal rake systems,  Inter-relation  between ASA and ORS systems,
 Related simple problems





(4)
MULTI-POINT CUTTING TOOLS: Geometry of drill bit and Milling Cutter.  Types of milling cutters.







(3)

MECHANICS OF METAL CUTTING: Types of cutting – Orthogonal and oblique cutting, mechanics of orthogonal cutting – Chip formation , determination of shear angle and chip thickness ratio, forces on chip, Merchant circle diagram, force relations, stresses, Related simple problems

















(7)

UNIT   II

MECHANICS OF METAL CUTTING: Shear strain, velocity relations, Energy considerations, Merchant shear plane theory, Lee & Shaffer principle, types of chips, builtup edge formation,  chip breakers.





(6)

CUTTING TEMPERATURES: Thermal energy in cutting, sources of heat, Experimental techniques for measuring tool temperatures.



(3)

CUTTING FLUIDS: Types of cutting fluids and applications.


(2)

MACHINABILITY:  Introduction, various criteria for Machinability Index.
(3)

UNIT   III

TOOL WEAR :  Wear Mechanisms ( Causes of Wear)  – Adhesion wear, Abrasion wear, Diffusion wear and other wears. Types of tool failure – crater wear, flank wear, effect of various parameters on Tool wear & Tool failure.



(8)

TOOL LIFE: Tool life criteria,  Tool life plots – Choice of cutting speed and tool life for minimum cost and maximum production rate.




(6)

UNIT   IV

CUTTING TOOL MATERIALS:  Desirable properties of Tool materials,  Major types of tool materials – Carbon steels, High speed steels, cast alloys, cemented carbides, ceramics, coated tools and diamond tools.




(6)

MEASUREMENT OF CUTTING FORCES: Forces in turning, drilling and plain milling operations, Introduction to Dynamometers, Measurements of cutting forces in Lathe, drilling and plain milling processes using dynamometers.


(7)

TEXT BOOKS:

1. Metal Cutting Principles – M.C.Shaw.

2. A text book of Production Engg. – P.C.Sharma.

3. Manufacturing Science – A.Ghosh & A.K.Mallik

REFERENCE BOOKS:

1.  Fundamentals of Metal Machining & Machine Tools – G.Booth Royd.

2.  Metal Cutting – E.M.Trent.

3.  Production Technology – H.M.T.
PE   315       

HYDRAULIC MACHINES

Ill Year B.Tech. (Prod) Fifth Semester

Lectures           


:   4 periods / week 

Sessional Marks
: 30 marks

University Exam.
:   3 hours 


                

University Exam. Marks : 70

 UNIT   I 

Introduction, Classification of fluid machines, Difference between turbine and pump.

 










( 3 )

IMPACT OF JETS: Introduction, Force exerted by a fluid jet on stationary and moving flat plate and curved vanes, flow over radial curved vanes. 


( 12 )

UNIT  II

HYDRAULIC TURBINES: Elements of hydroelectric power plants, Heads and efficiencies of a turbine, Classification - Pelton, Francis and Kaplan turbines, Working, Numerical problems. Draft tube theory, Oil pressure Governing. 


( 8 )

PERFORMANCE OF TURBINES: Performance under unit head, Unit quantities Performance under specific conditions  - Specific speed, Expression for specific speed, Performance characteristics curves, Cavitation. 




( 7 )

UNIT   Ill

RECIPROCATING PUMPS: Types, Working principle, Work done by a Reciprocating pump, Coefficient of discharge, Slip, Indicator diagram, theoretical aspects of air vessels. 








( 8 )
CENTRIFUGAL PUMPS: Types, Working, Reciprocating vs. Centrifugal pump, Work done by impeller, Head of a pump, losses and efficiencies, Minimum starting speed, Specific speed, Multistage pumps, Performance characteristic curves, limitation of suction lift, NPSH, Cavitation. 






( 7 )

UNIT  IV 

MODEL SIMILITUDE: Types of similarities, Force ratios - Dimensionless numbers, Model Laws-Reynolds and Froude law. Types of models, Scale effect. 

( 8 )

MISCELLANEOUS HYDRAULIC MACHINES (Qualitative treatment only): Hydraulic Accumulator, Hydraulic intensifier, Hydraulic press, Hydraulic lift, Hydraulic ram. 












( 7 )

TEXT BOOK:

Hydraulics and Fluid Mechanics -- by P.N.Modi & S.M. Seth. 

REFERENCE BOOKS: 

1.    Hydraulic Machines - by Jagadish Lal 

2.
Fluid Mechanics & Fluid Power Engineering - by D.S.Kumar

3.  Fluid Mechanics & Hydraulic Machines - by R.K.Bansal
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THERMAL ENGINEERING – II

III Year B.Tech (Prod) Fifth Semester

Lectures


:   4 Periods / week 

Tutorials


:   1 Period / week

Sessional Marks 

:   30

University Exam.

:   3 hrs.

University Exam. Marks 
:   70

UNIT  I

STEAM POWER PLANT: Steam formation, properties of steam, Steam Boilers – Babcock and Wilcox, Lamont boilers, Brief description of boiler mountings and accessories. Layout of steam power plant.





( 7 )

STEAM TURBINES AND CONDENSORS: Steam turbines- impulse & reaction turbines, methods of reducing rotor speed, methods of governing of steam turbines, uses of condensers and types of condensers.





( 8 )

UNIT  II

NUCLEAR POWER PLANTS: Fuels, fission chain reaction, basic components of a nuclear power plant, components of a nuclear reactor, radioactive waste  disposal. ( 8 )

SOLAR ENERGY: introduction to solar power, methods of utilization and limitations.

WIND POWER: types of windmills, limitations.

OCEAN ENERGY: brief description of tidal power plant and OTEC systems.
( 7 )

UNIT  III

REFRIGERATION: (elementary theoretical treatment only) applications, air-refrigerating system, vapor compression refrigeration system and vapor absorption refrigeration systems.








( 7 )

ELEMENTS OF HEAT TRANSFER: Basic modes of heat transfer – conduction, convection and radiation, laws governing basic modes of heat transfer. Laws of radiation. 3 dimensional general conduction equations in Cartesian and cylindrical co-ordinates.









( 8 )

UNIT  IV

STEADY STATE HEAT CONDUCTION: steady state heat conduction through a plane wall, composite walls, hollow cylinder and composite cylinders, critical insulation thickness, overall heat transfer coefficient.



( 6 )

CONVECTION: Free and forced convection, heat transfer coefficient, relevant dimensionless numbers. 







( 4 )

HEAT EXCHANGERS: parallel flow and counter flow heat exchangers, determination of LMTD for parallel and counter flow heat exchangers.

( 5 )

TEXT BOOKS: 

1. Heat Engineering  by  V.P.Vasandhani and D.S. Kumar.

2. A course in power plant engineering by Arora and Domkundwar.

REFERENCE BOOKS: 

1. Power plant engineering  by Wakil.

2. Fundamentals of Engineering heat transfer  by R.C. Sachdeva

3. Fundamentals of Thermodynamics by E. Ratha Krishnan
Note:  Heat transfer data books are to be supplied during the time of examination.
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COMPUTER AIDED DRAFTING
Ill Year B.Tech. (Prod) Fifth Semester

Practicals


:   3 Periods / week 

Sessional Marks 

: 25

University Exam.  

:   3 hrs.

University Exam. Marks
: 50

INTRODUCTION: Setting up a drawing, Menu, Planning for a drawing, object properties, Basic geometric commands - Point, Line, Circle, Arc, Layers, File handling commands, Display control commands. 

MORE GEOMETRIC CONSTRUCTION FEATURES: Object Snap, Polylines, Ellipse, Polygon Text handling. 

EDITING A DRAWING : Object Selection, Basic Editing commands - Erase, Move, Copy, Chamfer, Fillet, Offset, Rotate, Scale, Mirror, Advanced Editing Commands -  Array, Break, Trim, Extend, Change, Explode, Measure, Stretch, Correcting Mistakes - Undo, Redo. 

DIMENSIONING AND SECTIONING A DRAWING: Fundamentals, Variables, Methods, Text, Tolerancing,  Sectioning a Drawing. 

ASSEMBLY DRAWINGS:  

i) Stuffing Box  

ii) Screw Jack 

 PART DRAWINGS: 

i) Petrol engine connecting rod 

ii) Lathe single tool post. 

Note : The students should learn the AutoCAD Commands and do the Exercises mentioned above. 

REFERENCE BOOKS:  

1.  AutoCAD 14 for Engineering Drawing made easy by       P. Nageswara Rao, Tata McGraw - Hill Publication Company Limited, New Delhi. 

2.  An Introduction to AutoCAD2000 by A.Yarwood, Longman Publishers, New Delhi

3. Machine Drawing by K.L.Narayana, P.Kannaiah and K.Venkata Reddy, Wiley Eastern limited, New Age International Limited, Hyderabad. 
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THERMAL ENGINEERING LABORATORY

Ill Year B.Tech. (Prod) Fifth Semester

Practicals


:   3 Periods / week



Sessional Marks 

: 25

University Exam.

:   3 hrs.

University Exam. Marks 
: 50

List of experiments: 
  1.  To study the variation of viscosity of a lubricating oil with temperature using Redwood viscometer.

  2.  To draw the valve timing diagrams of four stroke S.I. and C.I. Engines.

  3.  To draw the port timing diagram of two stroke S.I. Engine

  4.  Determination of calorific value of a gaseous fuel using Junker’s gas calorimeter

  5.  To determine the percentage of carbon residue of lubricating oils using carbon   residue tester.

  6.  Calibration of pressure gauge using Ravika dead weight pressure gauge tester.

  7.  Determination of Thermal conductivity of an insulating powder.

  8.  Determination of C.O.P. of Vapor compression Refrigeration system using VCR  test rig.

  9.   Determination of volumetric efficiency and isothermal efficiency of a two stage reciprocating air compressor.

10.  Performance test and Heat balance test on twin cylinder 4-stroke diesel engine.

IP/ PE 321

MECHATRONICS
Ill Year B.Tech. (Prod) Sixth Semester

Lectures


:   4 Periods / week 

Sessional Marks 

: 30

University Exam.

:   3 hrs.

University Exam. Marks 
: 70

UNIT – I
Introduction to mechatronics,Sensors &Transducers:Introduction,performance terminology,classification of sensors,selection of sensors.

SIGNAL CONDITIONING : Introduction, data acquisition –Quantizing theory, Analog to Digital conversion,Digital to Analog conversion.
DATA PRESENTATION SYSTEMS:

Data presentation elements, magnetic recording displays, Data acquisition systems, systems measurement, Testing and calibration.

UNIT – II
ACTUATION SYSTEMS:

Pneumatic and hydraulic actuation systems (only system), Stepper motors.

SYSTEM MODELS: Modeling of one and two degrees of freedom Mechanical, Electrical, fluid and thermal systems. Block diagram representations for these systems.

SYSTEM RESPONSE:

Transfer function-Introduction, time response and frequency response analysis of two degree of freedom mechanical systems.
UNIT – III
CLOSED LOOP CONTROLERS:

Continuous and discrete processes, control modes, Two-step, proportional, Derivative, integral, PID controllers.

DIGITAL LOGIC:

Logic gates, Boolean algebra, Karnaugh maps.

UNIT – IV
PLC:

Introduction, basic structure, I/P ,O/P processing, programming, ladder diagrams, Timers, Internal relays and counters ,data handling, Analogue Input and Output, selection of a PLC.
DESIGN:

Designing Mechatronics systems, possible design solutions, case studies of Mechantronics systems-pick and place robot.

TEXT BOOK

Mechatronics by W.Bolton ( Pearson education)
REFERENCE BOOKS:
1. Introduction to Mechatronics-David and Alciatore Michael B.Histand(TMH)

2. Mechatronics by Mahalik  
3. Mechatronics by HMT(TMH)
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DESIGN OF TRANSMISSION ELEMENTS 
III Year B.Tech. (Prod) Sixth Semester

Lectures


:   4 Periods / week 

Tutorials


:   1 Period / week

Sessional Marks 

: 30

University Exam.

:   3 hrs.

University Exam. Marks 
: 70

UNIT  I

SHAFTS: Design of solid and hollow shafts for strength – For Bending, Torsion, Combined bending and torsion and combined bending, torsion and axial loads
 (7)

KEYS: Introduction, Design of square and flat keys




(2)

SHAFT COUPLINGS: Regid couplings – Muff, split muff and flange couplings, Flexible coupling – Modified Flange coupling




(6)

UNIT III

BEARINGS AND LUBRICATION: Lubrication, Types of lubrications, types of lubricants, properties of lubricants, types of Bearings, Bearing materials, Journal bearing design (using Mckee’s equation and Raymond and Boyd charts & tables)
 (8) 

Ball and Roller Bearings: Static load, Dynamic load, Equivalent radial load, selection of ball and roller bearings







(7)




UNIT IV

 BELT DRIVES : Flat and V-belts, Belt constructions, Geometrical relationships, Analysis of belt tensions, condition for maximum power,  Selection of V-belts – Selection of Pulleys.








(11)                                     

CHAIN DRIVES: Introduction, Chain drives, Advantages of chain drives over belt drives, Polygonal effect, Selection of roller chains. 




(4)


UNIT   IV 
SPUR GEARS : Classification of gears, Terminology of spur gear, standard systems of Gear Tooth, Force analysis, Gear tooth failures, Selection of material, Beam Strength of gear teeth, lubrication, Lewis Equation.





(6)

HELICAL GEARS: Terminology of helical gears, virtual number of teeth, Tooth proportions, force analysis, Beam Strength of helical gears, effective load on gear tooth, wear strength of helical gears. Lewis Equation.
       



(3)

BEVEL GEARS: Terminology, force analysis, Beam Strength of bevel gears, wear strength. Lewis Equation.                                                                 


(3)

WORM GEARS: Terminology, Force analysis, Strength rating of worm gears, Wear rating of worm gears.








(3)

TEXT  BOOKS: 

1. Design of machine elements by Bhandari, Tata McGraw Hill book Co. 

2. Machine Design by P.C. Sharma & D.K. Agarwal. 

HAND BOOKS TO BE ALLOWED IN UNIVERSITY EXAMINATION:

1.  Design data book, P.S.G. College of Tech, Coimbatore 

2. Design data book, Mahadevan & Balaveera Reddy - CBS Pub. 
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MECHANICAL VIBRATIONS

III Year B.Tech. (Prod) Sixth Semester

Lectures


:   4 Periods / week 

Tutorials


:   1 Period / week

Sessional Marks 

: 30

University Exam.

:   3 hrs.

University Exam. Marks 
: 70

UNIT – I

Fundamentals of Vibration:- Introduction, Definitions, vector method of representing Harmonic motions, Addition of two simple Harmonic motion of the same frequency, Beats phenomenon.








(6)

Undamped Free Vibrations of single Degree of freedom systems:- Introduction, Derivations of differential equations, solution of differential equation, Torsional vibrations, Equivalent stiffness of spring combinations, Energy method.

(9)
UNIT – II

Damped free vibrations of single degree of freedom systems:- Introduction, Different types of damping, Free vibrations with viscous damping, Logarithmic Decrement, Viscous dampers, Coulomb damping, Structural damping, Interfacial damping.









(7)

Forced vibrations of single degree of freedom systems:- Introduction, Forced vibrations with constant Harmonic excitation, Forced vibration with rotating and reciprocating unbalance, forced vibrations due to excitation of the support, Critical speed of a light shaft having a single disc without damping, critical speed of a  light shaft having a single disc with damping.





(8)

UNIT – III

Vibration isolation and Transmissibility, Vibration measuring instruments, Energy dissipated by damping, Forced vibrations with coulomb damping.  Determination of equivalent viscous damping from frequency response curve.


(7)

Two Degrees of Freedom systems:- Introduction, principal modes of vibration, other cases of simple two degrees of freedom systems, combined rectilinear and angular modes, undamped forced vibrations with harmonic excitation, undamped dynamic vibration absorbed, centrifugal pendulum absorber.




(8)

UNIT – IV

Multi-Degree of freedom systems – Exact analysis:- Introduction, Free vibrations – Equations of motion, co-ordinate coupling, Eigen values and Eigen vectors.
 (8)

Multi-Degree of freedom systems – Numerical Methods:- Introduction, Rayleigh’s method, Dunkerley’s method, Rayleigh – Ritz method.



(7)
TEXT BOOK:
1. Mechanical Vibrations – G.K.Grover
REFERENCE BOOKS:
1.
Mechanical Vibrations – W.T.Thomson

2.
Mechanical Vibration – S.S.Rao

ME /IP / PE  324

BASIC ELECTRONICS AND MICROPROCESSORS

II Year B.Tech. (Prod) sixth Semester
Lectures


:   4 Periods / week 

Sessional Marks 

: 30

University Exam.

:   3 hrs.

University Exam. Marks 
: 70

UNIT  IPN Junction diode, Zener diode, Rectifiers, Filters, Transistor input and output characteristics, Biasing of transistor, JFET, MOSFET, UJT.



(9)
Introduction to Various types of amplifiers.





(6)
UNIT  II

Introduction to oscillators, RC phase shift oscillator, Wien bridge oscillator, Heartiey oscillator, Colpitts oscillator, Operational amplifier, Operational amplifier as summer, Differentiator, Integrator, Comparator, Zero cross detector, Instrumentation amplifier, Multivibrators - Astable, Monostable and Bistable.




(15)

UNIT   III

Number systems : Decimal, Binary, Octal, Hexadecimal, Conversions, Codes – BCD, Excess – 3 code, Logic gates, Truth tables. Combinational logic circuits, Adders, Subtractors, Encoders, Decoders, Multiplexer and Demultiplexers. Flip Flops, SR, JK, T, D and Master slave JK flip Flop, Counters, Shift registers, Study of semi conductor memories.









(15)

UNIT   IV

Introduction to Microprocessor, Intel 8085 Architecture, Pin diagram, Instruction set of 8085, addressing modes, Development of simple assembly language program, Interfacing to input and output devices.





(15)

TEXT BOOKS :

1. Microprocessor Architecture, Programming and Applications with the 8085 / 8080A by Gaonkar R, Wiley Eastern Ltd.

2. Electronic Devices and Circuits by Bell A.D., PHI

3. Digital Logic and Computer Design by M.Morrismano, PHI

4. Basic Electronics and Linear Circuits by N.N. Bhargava, D.L. Kulshreshtha, S.C. Gupta, T.T.T.I. Chandigrah. 
 PE  325

INDUSTRIAL MANAGEMENT – I

III Year  B.Tech.  (Prod)   Sixth Semester

Lectures


:   4 Periods / week

Sessional Marks

: 30 
University Exam. 

:   3 hrs.

University Exam. Marks
: 70 
UNIT   I

PRODUCTION AND PRODUCTIVITY: Concept of Production – Types, Factors affecting Production, Production Function.


Definition of Productivity, Methods to measure Productivity, Measures to improve Productivity.








(4)

VALUE ANALYSIS:
Objectives, Procedure and Application

(2)

WORK STUDY: Introduction, Management techniques to reduce work content and ineffective time.








(2)

METHOD STUDY: Procedure, Tools for recording information: Charts and Diagrams.









(7)
UNIT   II

MICROMOTION STUDY: Use of fundamental hand motions (Therbligs), Principles of Motion Economy, SIMO Chart, Cyclegraph and Chronocyclegraph.

(5)

WORK MEASUREMENT: Work measurement:- Objectives and Techniques.  Time study methods and Rating systems, Allowances: Standard and allowed time.

Principles of Predetermined Motion Time Systems (P.M.T.S) and standard data.
(6)
WORK SAMPLING: Activity Sampling, Development of Synthetic and Standard data, No. of observations.







(3)

UNIT   III

PLANT LOCATION AND FACILITIES LAYOUT: Necessary factors governing plant location, Objectives and Location analysis.

Principles of plant layout, Types of layouts.

Flow patterns, Activity relationships and Space requirements.
COMPUTER AIDED LAYOUTS – CRAFT, CORELAP AND ALDEP.

(9)

MATERIALS HANDLING:  Definition, Principles, System design and selection of equipment.  Unit load concepts.  Planning for receiving and shipping, Storage and warehousing, Manufacturing, Maintenance of the material handling equipment.
(5)

UNIT    IV
ESTIMATING AND COSTING: Elements of cost, Fixed and variable cost, Prime cost, Factory cost, Manufacturing cost, Determination of various costs, Overheads – problems.

Objectives, Functions, Procedure, Estimation of material costs, Machining costs such as Turning, Drilling, Boring, Milling.  Cost of welding and forging.

(13)

TEXT BOOKS:

1. Introduction to Work Study – ILO

2. Facilities Planning – Muthur.

3. Estimating and Costing – Narang and Kumar

REFERENCE BOOKS:

1. Motion and Time Study – Ralph M. Barnes.

2. Materials Management – Gopalakrishnan

3.   Facilities Planning – Tompkins & White
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METAL FORMING  PROCESSES

III Year B.Tech  (Prod)  Sixth Semester

Lectures


:   4 Periods / week

Sessional Marks

: 30 
University Exam. 

:   3 hrs.

University Exam. Marks
: 70 marks.

UNIT  I

ELEMENTS OF THEORY OF PALSTICITY: Introduction, elastic and plastic deformation mechanisms, Slip and Twinning, Engineering stress and engineering strain, True stress and true strain. Flow stress and Flow curves, power expression, Tresca’s and Von Mises yield criterion, Friction and lubrication in metal working.                                                                                                                         
(10)

MECHANICS OF PROCESSES : Determination of Rolling pressure and roll separating forces, driving torque and power, related simple problems. 

   (5)

UNIT   II

MECHANICS OF PROCESSES:  Forging of strip and a disc between two parallel dies, force determination, related simple problems.                                                  
(5)

Rod / wire Drawing: Determination of drawing force, power and maximum allowable reduction in drawing, simple problems.




(5)

Analysis of Extrusion process, Determination of workload from stress analysis and from energy considerations in extrusion. Determination of frictional power loss.



      



           


(4)

UNIT  III

METAL WORKING PROCESSES: Hot working and cold working of metals.
 (2)

Forging : Operations, types, description and applications of forging.        








  


  (3)

Extrusion :  Classification, description and applications of extrusion process       
    (3)

Rolling : Types of rolling mills, roll passes. Wire Drawing process.


    (2)

Sheet metal working operations:  Introduction, classification of presses.

    (1) 

Plate bending operations, bend radius, bend allowance, spring back and methods of its prevention.







.

    (4)

UNIT   IV

SHEET METAL WORKING OPERATIONS: 

Blanking and punching:- Shearing action in blanking and punching operations, clearance between punch and die, blanking force, shear and its effect, blanking press tool, description and its working.






(5)

Drawing and deep drawing operations : Definition, description, working and principle of drawing and deep drawing operations, dies. Determination of blank size for making cups or shells with several bends and diameters. Estimation of the number of draws required and the percentage reduction at each stage.




(6)

Explosive forming and Electro hydraulic forming.



           
(3)

TEXT BOOKS:

1 Manufacturing technology – P.N.Rao  (TMH)

1. Manufacturing Science – A.Ghosh & A.K.Mallik(Affliated E-W Press)

2. Fundamentals of tool engg. – S.K.Basu & S.N.Mukherjee.

4.   Mechanical Metallurgy – George E Dieter (McGraw Hill)

REFERENCE BOOKS:

1 Handbook of Metal forming  – B.Avitzur

2 Die design handbook -- ASTME

3 Handbook of metal forming by Kurt Lange
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ELECTRICAL & ELECTRONICS LABORATORY

Ill Year B.Tech. (Prod) Sixth Semester

Practicals


:   3 Periods / week



Sessional Marks 

: 25

University Exam.

:   3 hrs.

University Exam. Marks 
: 50

ELECTRICAL ENGINEERING LAB EXPERIMENTS: 

1.  
Verification of Kirchoff's Laws 

2.   
Determination of Parameters of choke coil. 

1. Measurement of low and medium resistance of a D.C. Machine. 

2. Speed control of D.C. Shunt motor. 

3. Open circuit characteristics of a D.C. shunt generator. 

4. Load test on D.C. Shunt Generator. 

5. O.C. and S.C. tests on a single Phase transformer.

6. Study of fuse characteristics. 

7. Calibration of meters.

8. Swinburn's test. 

9. Measurement of power by 3 Voltmeter, 3 ammeter method. 

10. Verification of Superposition theorem. 

ELECTRONICS LAB EXPERIMENTS :

1 .  
VI Characteristics of Junction diode. 

2.   
VI Characteristics of Zener diode. 

1. Half wave Rectifier and Fullwave rectifier. 

2. OR AMP Applications 

3. Common Emitter configuration 

4. Characteristics of FET. 

5. Characteristics of U J T

6. Transistor Biasing

7. RC coupled amplifier

8. Simple programs in Microprocessor

9. Verification of Flip – Flops. (JK, TD etc.)

10. Verification of combinational circuits (Half Adder, Full Adder, Half subtractor, Full subtractor)
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COMPUTER APPLICATIONS LABORATORY

Ill Year B.Tech. (Prod) sixth Semester

Practicals


:   3 Periods / week



Sessional Marks 

: 25

University Exam.

:   3 hrs.

University Exam. Marks 
: 50

Develop programs for any eight of the following problems 

  1 ,  Numerical Methods 

  2.   Differential Equation solution 

  3.   Gauss elimination: General Matrix and skyline. 

  4,   Displacement of a one dimensional bar with temperature effects. 

  5.   Two dimensional stress analysis 

 6. 
Cylinder subjected to internal pressure. 

  7.   Analysis of Beams. 

  8.   1 D Heat Transfer (conduction) 

  9.   2 D Heat Transfer (conduction) 

10.   Simulation of 4 Bar and Slider Crank Mechanism. 

9. Linear Programming Using simplex Method. 

10. Queuing Theory & PERT and CPM 

13.    Solutions to Operations Research Problems. 

ME/ IP /PE 363 

COMMUNICATION SKILLS LAB
Ill Year B.Tech. (Prod) sixth Semester

Practicals:  2 hrs/ week




Sessional Marks: 25

In order to improve the oral and written communication skills of the students, training / lab. classes shall be held at the rate of two hours week.

IP /PE 411 

ROBOTICS

IV Year B.Tech. (Prod) Seventh Semester

Lectures


:   4 periods / week




Sessional Marks

: 30 

University Exam.

:   3 hrs

University Exam. Marks
: 70 

   

UNIT-I

Introduction to Robotics, Major components of a Robot, Robotic like devices, Classification of Robots – Classification by coordinate system and by control method, Specifications of Robots, Fixed versus flexible automation, economic analysis, overview of robot application.
UNIT-II
ROBOT END EFFECTORS: Introduction, end effectors, interfacing, types of end effectors, grippers and tools, considerations in the selection and design of remote centered devices.

UNIT-III
ROBOTIC SENSORY DEVICES: Objective, Non-Optical position sensors – Potentiometers, Synchros, inductosyn, optical position sensors – opto interrupters, Optical encoders (absolute & incremental).
PROXIMITY SENSORS: Contact type, non-contact type – reflected light scanning laser sensors.

TOUCH & SLIP SENSORS:  Touch sensors – proximity Rod & Photodetector sensors, Slip sensors – Forced oscillation slip sensor, interrupted type slip sensors, force and torque sensors.
UNIT-IV
TRANSFORMATIONS AND KINEMATICS: Objectives, homogeneous coordinates, basic transformation operations, forward solution – Denavit Hartenberg procedure, Simple problems involving planar manipulators, inverse or backward solution – problems involved, techniques.

Introduction to Trajectory Planning, the manipulator jacobian.

TEXT BOOK:
1. Robotic engineering by Richard D. Klafter (PHI)
2. Industrial robotics by Mikell P.Groover, (MGH)

REFERENCE BOOKS:
1. Introduction to Robotics – John J. Ceaig (AWL)
2. Robotics – K.S. Fu, Gonzalez & Lee (MGH)

3. Robotics For Engineers by YoramKkoren (MGH)

IP / PE  412          

METROLOGY & MEASUREMENTS

IV Year B.Tech.  (Prod)  Seventh Semester

Lectures


:   4 Periods / week

Sessional Marks

:   30 
University Exam. 

:   3 hrs.

University Exam. Marks
:   70

UNIT  I

METROLOGY: Introduction, elements of engineering measurements, Linear and angular measurements, standards of length, Line and End standards.

LINEAR AND ANGULAR MEASUREMENTS: Precision measurement, bore guages, straight edges, slip guages, angle guages, sine bars, spirit levels, auto collimator.
 (14)

UNIT II

COMPARATORS: Mechanical comparators, Reed comparator, Sigma comparator, electrical and electronic comparators, solex pneumatic gauge, projectors, tool makers microscope.

METROLOGY OF SCREW THREADS AND GEARS: Measurement of various elements of threads, major, minor and effective diameter, Thread micrometer, measurement of pitch, Gear inspection, measurement of tooth thickness, Gear tooth calliper.


     






(14)


UNIT III

LIMITS, FITS AND GAUGES: Limits, fits, Tolerance and allowance, Theory of limits and fits and their selection, Hole basis and  shaft basis system, Indian standard system of limits and fits, simple problems.





Interchangeability, selective assembly, Limit gauges, Taylor’s principle of limit gauging, plug gauges, Ring gauges.






(14)
UNIT IV
SENSORS AND TRANSDUCERS: Introduction, Transducer classification, transducer elements, variable resistance transducer elements, Variable inductance transducer elements, capacitive, Piezo electric, photo electric.


( 5 )

STRAIN MEASUREMENT: Introduction, electrical resistance strain gauges principle, Method of fixing and bridge circuits for measuring strain changes, Gauge factor, Temperature compensation of strain gauge. Strain gauge applications. 
( 5 )

TEMPERATURE MEASUREMENT: Liquid in Glass Thermometer, Bimetallic Strip Thermometer, Thermo Couple, Thermisters, Pyrometry.


(4)

TEXT BOOKS:

1. Metrology by R.K.Jain, Kahanna publishers.


2.   Mechanical Measurements & Control - by D.S. Kumar

REFERENCE BOOKS: 

1. Engineering Metrology  by D.M.Antony

2. Hand Book of Industrial Metrology – by ASTME.

3. A Text Book of Engineering Metrology – by I.C.Gupta.

4. Mechanical Measurements - by T.G. Beckwith & N.L.Buck

5. Experimental Methods for Engineers – by J.P. Holman (Mc Graw Hill Pub.)

IP /PE  413


ADVANCED MANUFACTURING PROCESSES

IV Year B.Tech. (Prod)  Seventh Semester

Lectures


:   4 Periods / week

Sessional Marks

: 30 
University Exam. 

:   3 hrs.

University Exam. Marks
: 70 
UNIT  I 

GEAR MANUFACTURING: Gear materials, types of gear manufacturing, gear  generation and forming processes, Principles, Advantages and limitations of gear milling, gear broaching, gear shaping, gear hobbing, Types of Gear hobbing.




GEAR FINISHING METHODS: gear burnishing, shaving, honing, lapping and grinding









(10) 

THREAD MANUFACTURING: thread chasing, thread milling, whirling, rolling, grinding, tapping and die threading.






(4)

UNIT   II

Broaching : Definition, advantages and disadvantages of broaching processes, nomenclature of broach, design of broach, types of broaches and broaching machines










(6)

MODERN MACHINING PROCESS: Introduction, need, selection. Principles of operation, equipment, merits, demerits and applications of AJM, USM, CHM.
(8)

UNIT   III

ECM, ECG, EDM, WIRE EDM.

LBM,  PAM, EBM








(14)

UNIT   IV 

JIGS AND FIXTURES: Introduction, design considerations of jigs and fixtures, principles of location, locating devices, principles of clamping, clamping devices, types of drilling jigs, jig bushes, milling fixtures, broaching fixtures, turning fixtures.
(11)

PROCESSING OF PLASTICS: Blow moulding, compression and injection moulding










(3)

TEXT BOOKS:

1 Production Technology  -- P.C. Sharma

2 Jigs and Fixtures – Joshi P.N

3 Modern Machining Process – P.C.Pandey & H.S.Shan

REFERENCE BOOKS:

1 Tool Engineering – Donaldson

2 An introduction to jig and Tool design -- Kempster.

3.   Production Technology  -- H.M.T
4.   Manufacturing Technology by Hasle Hust (ELBS)

 PE  414
INDUSTRIAL MANAGEMENT – II

IV Year B.Tech.  (Prod)  Seventh Semester

Lectures


:   4 Periods / Week

Sessional Marks

: 30 
University Exam. 

:   3 hrs.

University Exam. Marks
: 70 marks.

UNIT   I

FORMS OF BUSINESS ORGANISATION: Salient features of sole proprietorship, Partnership, Joint stock company – Private limited and Public limited companies.  Co-operative and Government owned companies.  Merits and demerits of above types.        










(7)

PRODUCT DESIGN AND DEVELOPMENT: Need, Factors affecting the product design, Product analysis, Product design process, Product Life Cycle, Product diversification, Product development.





(6)

UNIT   II

PRODUCTION MANAGEMENT: Production Planning and Control: Functions, Organization chart, Principles, Prior planning.  Forecasting - moving average and exponential smoothing models for constant and linear trend processes.  Linear trend and Seasonality, Linear Regression analysis, Smoothing techniques.     

(7)

FUNCTIONS OF P.P.C.: Sequencing: flow shop sequencing, Job shop scheduling and priority decision rules, Process planning, Materials control, Tool control, Loading and Scheduling, Dispatching, Progress control (Expediting).  


(7)

UNIT    III

MATERIALS MANAGEMENT: Importance and scope, the role of purchasing and materials management in the modern organization.  Purchasing systems.  Basic procedures of purchasing, Source selection and Vendor rating.

     
(5)

INVENTORY CONTROL: Definition, Classification of inventory, Relevant costs, Types of inventory systems.  Deterministic single item models with static demand.  Quantity discounts.  ABC analysis, VED analysis and FSN analysis.

(6)

INTRODUCTION TO MATERIALS REQUIREMENT PLANNING(MRP):

 
Definition, Procedure, Inputs and Outputs of MRP.


            (3)

UNIT   IV

QUALITY CONTROL: Inspection and quality control.  Types of inspection, Statistical Quality Control – Control charts for variables and attributes.  Application and construction of charts.  Problems on control charts.




     









(9)

ACCEPTANCE SAMPLING: OC Curve and its application.  Single, Double and Multiple sampling plans.







(2)

Quality Circles – Zero Defect system.




(2)

Introduction to ISO - 9000 series.





(1)

TEXT BOOKS:

1. Production Planning and Control - Samuel Eilon 

2. Purchasing and materials management - V.Gopalakrishnan and Sundareshan

3. Quality Control - Dale H. Besterfield

4. Fundamentals of Organization and Management – Y.K.Bhushan

REFERENCE BOOKS:

1.  Industrial Economics - R.R.Bharthwal

2.  Statistical Quality Control - R.C.Gupta

3.  Operation Management – Joseph G.Monks

IP /PE  415

COMPUTER NUMERICAL CONTROL &
FLXIBLE MANUFACTURING SYSTEMS
IV Year B.Tech. (Prod)  Seventh Semester
Lectures


:  4 Periods / Week

Sessional Marks

:  30 

University Exam. 

:  3 hrs.

University Exam. Marks
:  70 

UNIT  I

INTRODUCTION: Basic concepts in manufacturing systems, fundamentals of numerical control, advantages of NC systems, classification of NC systems, point to point and contouring NC systems, incremental and absolute systems, open loop and closed loop systems, punched tape.




                            (8)

FEATURES OF NC MACHINE TOOLS: Fundamentals of machining, design considerations of NC Machine tools, methods of improving machine accuracy, tool deflection and chatter, lead screw, thermal deformations, increasing productivity with NC machines, machining Centres.






    (6)

UNIT   II

NC PART PROGRAMMING: Introduction, NC coordinate system, Manual part programming, Codes and concepts, types of tape formats, Tool Length and radius compensation, point to point and contour programming examples, canned cycles, Subroutines, MACROS, simple problems of Drilling, Turning and two-dimensional Milling. 









  (14)

UNIT   III

COMPUTER AIDED PART PROGRAMMING: advantages of computer aided programming, post processor, APT programming, Geometric statements, motion statements, additional APT statements, simple problems of APT programming.

CNC, DNC AND ADAPTIVE CONTROL:  Introduction, problems with conventional NC, principles of operation of CNC, features of CNC, advantages of CNC, direct numerical control, types and functions of DNC, advantages of DNC, Adaptive Control machining systems, types, benefits of Adaptive control systems.

                            







(14)


UNIT   IV

FLEXIBLE MANUFACTURING SYSTEMS : What is  FMS ? FMS Workstations, Material Handling and Storage Systems, Automatic Guided Vehicles Systems, AS / RS, Basic Principles of tool Management systems, Computer Control System, Planning the FMS,  Applications and benefits.

               



(14)

TEXT BOOKS:
1.  Computer Control of Manufacturing Systems -  Y. Koren

2.  CAD/CAM  -  M.P.Groover & E.W.Zimmers.(PHI)

3.  Automation, Production Systems and CIM – M.P.Groover (P.H.I)

REFERENCE BOOKS:
1. Numerical Control & Computer Aided Manufacturing – T.K.Kundra, P.N.Rao  & N.K.Tewari.

2. Computer Aided Manufacturing – T.K.Kundra, P.N. Rao & N. K. Tiwari (T.M.H)

IP /PE  416 /1 ( ELECTIVE – I )

ADVANCED THERMAL ENGINEERING 

IV Year B.Tech. (Prod) Seventh Semester

Lectures


:   4 Periods / week

Tutorials


:   1 Period / week

Sessional Marks

: 30 
University Exam. 

:   3 hrs.

University Exam. Marks
: 70 
UNIT  I

INTERNAL COMBUSTION ENGINES: combustion phenomenon in SI engines – normal combustion and abnormal combustion, detonation, factors influencing detonation, pre ignition, Knock rating of SI engine fuels.



( 8 )

Combustion phenomenon in CI engines – normal combustion and fuel knock, factors influencing knock, knock rating of CI engine fuels.




( 7 )

UNIT  II

GAS TURBINES: Types of gas turbines – open and closed cycles, analysis and efficiencies, optimum pressure ratio for maximum output, open cycle with regeneration, intercooling and reheating.





( 8 )

JET PROPULSION: working principles of turbo-jet, turbo-prop, ram jet and rocket engines. Energy equation, thrust power and propulsive efficiency for turbojet and rocket engines.








( 7 )

UNIT  III

REFRIGERATION: Air-refrigeration system, vapor compression refrigeration system. Analysis of vapor compression refrigeration system – factors affecting performance, refrigerants – designation and desirable properties. Vapor absorption refrigeration system.








( 8 )

AIR CONDITIONING: Psychrometry – properties, psychrometers, relations, psychrometric chart and psychrometric processes.

Comfort air conditioning, air conditioning systems – unit and central A/c systems. ( 7 )
UNIT  IV

TRANSIENT HEAT CONDUCTION: Lumped heat capacity body analysis.

HEAT TRANSFER THROUGH FINS: Analysis of fins of uniform cross-section, fin efficiency and fin effectiveness.






( 7 )

CONVECTION: Free convection and forced convection, Buckingham PI theorem and deriving binding equations for free and forced convection. Correlations for vertical and horizontal plates and tubes.








Analysis of heat exchangers using LMTD and NTU methods.


( 8 )

TEXT BOOKS: 

1. Heat Engineering  by  V.P.Vasandhani and D.S. Kumar.

2. Fundamentals of Engineering heat transfer  by R.C. Sachdeva

REFERENCE BOOKS: 

1. Internal combustion engines  by  V.Ganesan

2. Refrigeration and air conditioning  by Arora And Domkundwar.

3. Heat transfer  by  J.P.Holman.

Note: Refrigeration tables, psychrometric properties of air and Heat transfer data books are to be supplied during the time of examination.

IP /PE  416 /2  ( ELECTIVE – I )

SYSTEMS ENGINEERING & CONTROLS

IV Year B.Tech. (Prod) Seventh Semester

Lectures


:   4 Periods / week

Sessional Marks

: 30 
University Exam. 

:   3 hrs.

University Exam. Marks
: 70 
UNIT  I

INTRODUCTION: Basic elements and types of servomechanism, open and closed loop systems.









( 6 )

EQUATIONS AND MODELS OF LINEAR SYSTEMS: Equations of electrical and mechanical systems, transfer functions and impulse response, block design representation and manipulation.






( 8 )

UNIT  II

FEEDBACK CHARACTERSTICS OF CONTROL SYSTEMS: Feedback and non-feedback systems, effect of feedback, regenerative feedback, sensitivity.

( 5 )

CONTROL SYSTEM COMPONENTS: (introduction aspect only): Servo –motor tachometers, Synchors, position control systems.




( 5 )

COMPENSATION TECHNIQUE: (introductory aspect only): System design and compensation, realization of basic lead, lag compensators.



( 4 )

UNIT  III

TIME RESPONSE: Types of input, transient response of a second order system for step input, time response specifications, steady state errors and error constants   
 (6)

CONTROLLERS: Proportional, derivative and integral controls, stability of systems, Stability of systems – R-H Criterion, Root Locus Technique – Definition, Construction procedure.









(8)

UNIT  IV

FREQUENCY RESPONSE: Correlation between time and frequency response, polar plots, bode plot, frequency domain specifications Mp and Wp for a second order systems relative stability-gain and phase margin. M and H circles Nichel charts determination of Np and Wp by suit N criterion for open loop stable systems.
(14)

TEXT BOOKS: 

1.   Control system engineering by  Nagarath & Gopal  ( Wiley Eastern).

2.   Automatic control Systems   by B.C. Kuo ( PHI)

3.   A course in engineering by SubbaRao Desai & Kulkarni  ( Dhanpat Rai).

IP /PE  416 /3 (ELECTIVE – I)

FINITE ELEMENT METHOD

IV Year B.Tech.  (Prod)  Seventh Semester

Lectures


:   4 Periods / week 

Tutorials


:   1 Period / week

Sessional Marks 

: 30

University Exam.

:   3 hrs.

University Exam. Marks 
: 70

UNIT   I 

FUNDAMENTAL CONCEPTS : Introduction, Historical Background, Stresses and Equilibrium, Boundary Conditions, Strain-Displacement relations, Stress-Strain relations, Temperature Effects, Potential Energy and Equilibrium: The Rayleigh-Ritz Method, Galerkin’s Method, Saint Venant’s Principle, vonMises Stress.

(15)

UNIT   II

BASIC CONCEPTS OF FEM AND ONE DIMENSIONAL PROBLEMS : Fundamental concepts, Finite Element Modeling, Coordinates and Shape functions, The Potential Energy Approach, The Galerkin Approach, Assembly of the Global Stiffness Matrix and Load Vector, Properties of Global Stiffness Matrix, The Finite Element equations; Treatment of boundary conditions, Examples of Axially Loaded Members.









(8)

ANALYSIS OF PLANE TRUSSES : Introduction, Plane Trusses: Local and Global Coordinate systems, Element Stiffness Matrix, Stress Calculations, Example of plane Truss with three members.







(7)

UNIT   III 

TWO DIMENSIONAL PROBLEMS : Introduction, Plane Stress and Plane Strain, Finite Element Modeling, Constant Strain Triangle (CST); Iso-parametric representation, Potential Energy Approach, Element Stiffness, Force terms, Galerkin Approach, Stress calculation, Problem modeling and boundary conditions, Examples 

of plane Stress and plane Strain problems with three degrees of freedom using CST Element.


        






(10)

Stiffness of Four Noded quadrilateral element, Stiffness of Beam Element, Definitions of Iso-parametric and sub-parametric Elements.



(5)

UNIT   IV 

AXI-SYMMETRIC SOLIDS SUBJECTED TO AXI-SYMMETRIC LOADING : Introduction, Axi-symmetric Formulation, Finite Element Modeling using Triangular Element, Problem Modeling and Boundary conditions.



(8)

SCALAR FIELD PROBLEMS : Introduction, Steady state Heat Transfer: One Dimensional Heat Conduction: Governing equation, Boundary conditions, The One-dimensional element, Functional approach for heat conduction, Galerkin’s approach for heat conduction, Heat flux boundary condition, Comment on Forced and natural boundary conditions, One-dimensional Heat Transfer in Thin Films, The Finite Element Method: Galerkin approach. One-dimensional Heat transfer problems with three unknowns.








(7)

TEXT BOOK : 
Introduction to Finite Elements in Engineering by Chandrupatla & Belegundu, Prentice Hall of India. 

REFERENCE BOOKS:
1. Finite Element Analysis by C.S. Krishna Moorthy.

2. Finite Element Analysis by L.J. Segerlind.

ME /IP /PE 416 /4 (ELECTIVE – I)

PLANT LAYOUT AND MATERIAL HANDLING

IV Year B.Tech.  (Prod)  Seventh Semester

Lectures


:   4 Periods / week 

Sessional Marks 

: 30

University Exam.

:   3 hrs.

University Exam. Marks 
: 70

UNIT   I

PLANT LAYOUT:  Objectives of layout, Advantages of good layout, Symptoms of poor layout, Types of Layout - Product layout, Process layout, Fixed position layout, combined layout.








(6)

Dynamics of layout, Factors affecting layout, Engineering principles of layout, Graphic Techniques for layout, Computerised Techniques for layout.

(7)











UNIT   II

INTRODUCTION TO CONVEYING MACHINES : Role and significance, Principal   types,  selection of Conveyors, Reliability of Conveyors, Characteristics of Transported materials. 







(3)

BELT CONVEYORS: Types and applications, components of a Belt conveyor and its calculations. 









(4)

ROLLER CONVEYORS : Principal types, Un powered Roller Conveyors and their design calculations, powered Roller Conveyors and their calculations. 

(3)

CHAIN CONVEYORS : Elements and Design.




(3)

UNIT   III

SCREW CONVEYORS: Types, Horizontal Screw Conveyors. Vertical Screw Conveyors.









(4)

BUCKET ELEVATORS: Principal types, design, methods of filling and unloading of Buckets.  Elevator elements, Elevator calculations. 




(4)

OSCILLATING CONVEYORS : Types, Dynamics  of  oscillating  Conveyors, Rocking Conveyors, Shaking Conveyors. Horizontal and vertical shaking Conveyors. 










(5)

UNIT   IV

COMPONENTS AND THEORY  OF  HOISTING EQUIPMENT : Flexible Housing appliances (Chain & Ropes). Pulleys, Pulley systems.

 
Drums, load Handling attachments, Arresting Gear and Brake, Hoisting Gear, Crane Frame structures. 

TEXT BOOKS: 

1. Conveying Machines Vol. I & II by A. Spivakovsky and V. Dyachkov. 

2. Materials Handling Equipment by N. Rudenko.

3. Plant Layout and Material Handling by R.B. Choudary and  Tagore.

IP /PE 416/5    (ELECTIVE –I)            

COMPUTER INTEGRATED MANUFACTURING

IV Year B.Tech. (Prod)  seventh Semester

Lectures


:  4 periods / week





Sessional Marks

:  30 

University Exam.

:  3 hrs

University Exam. Marks
:  70 

UNIT I   

INTRODUCTION: Evolution of CIM, Definition of CIM, CIM Hardware & Software, Nature and role of the elements of CIM system. Product Development Through CIM: Product development cycle, Sequential engineering, Concurrent engineering.   

COMPUTER AIDED ENGINEERING: Design for Manufacturing and Assembly, CAE Analysis: Finite Element Analysis (FEA), Mass Property Analysis, Design Verification, Tolerance Analysis. CAE Evaluation: Prototyping, Rapid Prototyping.









     (14) 

UNIT ll 

PLANNING OF RESOURCES IN CIM: MRP I, MRP II, Capacity Requirement Planning, Just-in-time (JIT), Enterprise Resource Planning (ERP), Supply Chain Management (SCM), Virtual manufacturing (VM), Dynamic Enterprise Modeling (DEM).                                              

CIM DATA BASE AND DBMS: Data Base requirements of CIM, Data Base Models: Hierarchical, Network, RDBMS. SQL, Product Data Management (PDM).  











     (14)
   

UNIT III 

COMPUTER AIDED QUALITY CONTROL: Total Quality Management (TQM) and CIM, CMM, Vision Systems, Computer Aided Inspection using Robots, Integrated Computer Aided Inspection systems, Flexible Inspection System (FIS).   

SHOP FLOOR DATA COLLECTION SYSTEMS: On-line and Off-line data collection systems, Bar Code Technology, Optical Character recognition, Magnetic ink character recognition, Voice recognition, Smart Carts, Data Acquisition Systems (DAS). 




 
   

      

               
(14)

UNIT IV 

FUNDAMENTALS OF DATA COMMUNICATIONS: Simplified Data Communication Model, Circuit Switching, Packet Switching, Frame Relay, ATM, ISDN, Broad Band ISDN. Analog and Digital Data Transmission, Synchronous and Asynchronous Data Transmission. Multiplexers, CODEC and MODEM.

FUNDAMENTALS OF NETWOKING: Networking Concepts, LAN, WAN, internet. Network topologies: Star, Ring, Bus, Tree. Communication Medium: Twisted pair, Co-axial cables, fiber optic systems, and wireless media. Medium Access Control Methods: CSMA, CSMA/CD, Token Ring, Token Bus. Signaling Methods: Base band, broad band, Carrier band. Network Protocols: OSI Reference Model, TCP/IP, MAP/TOP. Network Devices: Repeaters, Bridges, Routers, Gateways.

         









         (14) 

TEXT BOOKS: 

1. CAD/CAM/CIM- by P.Radhakrishnan, S.Subramanyan and V.Raju, New Age

    International (P) Ltd,2003.

2. Computer Integrated Manufacturing- by James A. Rehg, Henry W. Krebber, 
   Perarson Education, Inc., 2002.

3. Automation, Production systems and Computer Integrated Manufacturing- by 

    M.P.Groover, Prentice-Hall of India, 2003.

REFERENCE BOOKS: 

1. Computer Integrated Manufacturing Hand Book- by Eric Teicholz and Joel Orr, Mc 

    Graw-Hill, 1987.

2. Computer Networks- by Andraw S. Tanenbaum, Prentice-Hall of India, 1996. 

3. Data of Computer Communications- by William Stallings, Prentice-Hall of India, 1997.

PE 416/6




MANAGEMENT INFORMATION SYSTEMS
IV Year B.Tech. (Prod)  seventh Semester

Lectures


:  4 periods / week





Sessional Marks

:  30 

University Exam.

:  3 hrs

University Exam. Marks
:  70 

UNIT-I:

Introduction to MIS, MIS-A Support to the management,MIS_A tool for management,MIS-An organization,MIS-business planning.Basics of Mangement Information System –Decision making concepts,Decision methods,Tools and Procedures. Information-Information concepts,
Information ; A quality product.
UNIT-II:

MIS Systems-System concepts,System controls.system analysis and design-Introduction ,the need for system analysis,; system analysis of existiong system,system analysis of new requirements.Development of MIS:The factors of success and failure, choise of information Technology and the Management Information systems.
UNIT-III:

Applications of Management Information systems-Applications in production management,MIS:Service industry, Deterministic systems(DSS),Enterprise Resource Planning Systems(ERP).  Technology in management Information system-Introduction to Technology of Information System, Data Base Concepts, Introduction to Object – Oriented Technology, Introduction to Networks.  
UNIT IV:

Business Process Re-Engineering (BPR) – Introduction, Business Process, MIS & BPR, Electronic Business Technology, Introduction to E-Business, Models of E-Business, MIS & E-Business, Web : A Tool for business management, Internet and web and process of management, Strategic management under web, MIS in web environment.

TEXT BOOK:

1. Management Information Systems (Second Edition) – W.S. Jawadekar
REFERENCE BOOKS:

1. Management Informaltion Systems The Managers View (4th Edition) – Robert Sculthers & Mary Sumner

2. Management Information Systems – Strategy and Action – Charles S. Parker

3. Information System for Modern Management – Robert G. Merdick & Joel E. Ross

IP/PE 416/7
(ELECTIVE – I)



INDUSTRIAL TRIBOLOGY
IV Year B.Tech. (Prod)  seventh Semester

Lectures


:  4 periods / week





Sessional Marks

:  30 

University Exam.

:  3 hrs

University Exam. Marks
:  70 

UNIT-I:

TRIBOLOGY: Introduction, tribology in design, tribology in industry, economic considerations.








(4)

FRICTION: Introduction, laws of friction, sources of sliding friction, adhesion, ploughing, energy dissipation mechanisms, friction characteristics of metals, friction of non metals, friction of ceramic materials, rolling friction, source of rolling friction, stick slip motion, measurement of friction.





(10)
UNIT-II:

WEAR: Types of wear, various factors affecting wear, simple theory of sliding wear, mechanism of sliding wear of metals, abrasive wear, materials of adhesive and abrasive wear situation, corrosive wear, surface fatigue wear situations, brittle fracture wear, wear of ceramics, wear measurement.





(8)
LUBRICANTS AND LUBRICATION TYPES: Types and properties of lubricants, testing methods, hydro dynamic lubrication, elastohydro dynamic lubrication, boundary lubrication, solid lubrication, hydrostatic lubrication.



(6)
UNIT-III:
FILM LUBRICATION THEORY: Fluid film in simple shear, viscous flow between very close parallel plates, shear stress variation, Reynolds equation for film lubrication, high speed unloaded journal bearings, loaded journal bearings, reaction torque on the bearings, virtual coefficient of friction, the somerfield diagram.


(10)

LUBRICATION IN SPECIAL CONDITIONS: Forging, wire drawing, extrusion, rolling, lubrication used for wire ropes.





(4)
UNIT-IV

SURFACE ENGINEERING AND MATERIALS FOR BEARINGS: Surface modifications, transformation hardening, surface fusion, thermo chemical processes, surface coatings, plating and anodizing, fusion processes, vapour phase processes, materials for rolling element bearings, materials for fluid film bearings, materials for marginally lubricated and dry bearings.





(14)

TEXT BOOKS:

1. “Principles of Tribology” by Halling j., McMillan Press Ltd.
2. “Friction and Wear of Engineering Materials”  by ,I.M. Hutchings, Edwar Arnold, London ,1992.

3. “Friction and Lubrication” E.P. Bowden and Tabor., Heinemann Educational Books Ltd.,1974.

REFERENCE BOOKS

1. “Theory and Practice of Lubrication for Engineering”, by Fuller D.D., (John Wiley and Sons)
2. “Basic Lubrication Theory”, by Cameron A., (Wiley Eastern Ltd.)

3. Tribology Hand Book”, by Neale M.J., Butterworths

4. “Introduction to Tribology and Bearings”, B.C. Majumdar, H. Wheeler and Company Pvt. Ltd.
IP / PE 451 

CAD & CAM LABORATORY

IV Year B.Tech. (Prod) Seventh Semester

Practicals


:   3 Periods / week 

Sessional Marks 

: 25

University Exam.

:   3 hrs.

University Exam. Marks 
: 50

Part modeling through 3D modeling techniques, solid and surface modeling and assembly modeling using a commercial software package. 

Finite element analysis of problems related to Mechanical and Production Engineering using a commercial software package. 

CNC TRAINER LATHE: 

1.   Step turning 

2.   Taper turning 

3. Profiles 

4. Parting 

5. Thread Cutting 

CNC MILLING MACHINE: Production of various contours 

Programming of Robot

Programming for A.G.V.

PE  452 

METROLOGY
IV Year B.Tech. (Prod) Seventh Semester

List of experiments:
   1.   Thread measurement by 2 - wire and 3- wire method 

  2.   Surface roughness measurement using Talysurf 

  3.   Angle and taper measurement by Bevel Protractor and Sine bar 

  4.   Internal taper measurement using ball and rollers. 

  5.   External taper measurement using ball and rollers. 

  6.   Measurement of gear teeth using vernier calipers and checking the chordal addendum and chordal height of spur gear 

7. Tool makers microscope and its application 

8. Study experiments: 

(i) Roughness chart 

(ii) Ring Gauges 

(iii) Plug gauges 

(iv) Gap gauges 

9., Profile projector and its application 

10. Internal taper using Bore gauge 

11.  Alignment tests of machine tools

IP/ PE 453   

TERM PAPER

IV Year B.Tech. (Prod) Seventh Semester

Sessional Marks : 25




Internal marks will be awarded to students based on the submission of the synopsis and oral presentation of study/ case-study/ project/ industrial training at the end of the semester.
IP /PE 421               

COMPUTER AIDED MANUFACTURING

IV Year B.Tech. (Prod)  Eighth Semester

Lectures


:   4 periods / week





Sessional Marks

: 30 

University Exam.

:   3 hrs

University Exam. Marks
: 70 

UNIT  I       

FUNDAMENTALS OF MANUFACTURING & AUTOMATION: Definition of automation Types of automaton, Need for automation, Advantages & Disadvantages of automation. Types of production Functions in manufacturing. Organizational and information processing in manufacturing, plant layout, production concepts and mathematical models, automation strategies.                                                           (14) 

UNIT   ll 

FUNDAMENTALS OF CAM: Introduction to Computer Aided Manufacturing, Manufacturing planning, Manufacturing control, Introduction to Computer integrated manufacturing.                                                                                                              (4) 

COMPUTER AIDED PROCESS PLANNING: Introduction, retrieval CAPP systems, generative CAPP systems, benefits of CAPP, computer integrated production planning systems: MRP I, MRP II, Just-in-time (JIT).     








 





              (10) 

UNIT   III 

AUTOMATED MATERIAL HANDLING: Introduction, Types of material handling equipment, Automated guided vehicle system (AGVS), Applications, Vehicle guidance and routing, traffic control and safety, system management.   


    (6)

AUTOMATED STORAGE SYSTEMS (AS): Storage systems performance, Automated storage / Retrieval systems (AS / RS), Basic components of AS / RS,    AS / RS controls, Special features, applications. Carousel storage systems, configuration and control features, applications, WIP storage, interfacing handling and storage with manufacturing. 







 
   (8)

UNIT  IV 

GROUP TECHNOLOGY : Introduction, Part families, Parts classification and coding (OPITZ & MULTI CLASS), Production flow analysis, Machine cell design, Types of cell design, Determining best machine arrangement, Benefits of group technology.   
      









 (8) 

AUTOMATED INSPECTION & TESTING: Automated inspection principles and methods, sensor technologies for automated inspection, co-ordinate measuring machines (CMM), construction, operation & programming, CMM benefits and trends. Introduction to machine vision & non contact inspection methods.                                 
(6) 

TEXT BOOK: 

Automation, Production systems and Computer Integrated Manufacturing- by M.P.Groover  
(PHI) 

REFERENCE BOOKS: 

1. CAD / CAM by Groover & Zimmers  (PHI) 

2. Computer Aided manufacturing by P.N.Rao, N.K-Tiwari, P.K-Kundra(TMH) 

3. Computer Control of Manufacturing systems by Y.Koren McGraw Hill 

ME /IP/  PE   422     

COMPUTER AIDED DESIGN
IV Year B.Tech. (Prod)  Eighth Semester

Lectures


:   4 periods / week

Tutorial


:   1 period/ week





Sessional Marks

:   30 

University Exam.

:   3 hrs

University Exam. Marks
:  70 

UNIT   I

INTRODUCTION: Fundamentals of CAD, Design process, Applications of computer for design, Benefits of CAD, Computer peripherals for CAD work station, Graphic terminal, CAD software, CAD database and structure.

DISPLAY DEVICES: Video display devices – Raster scan display, CRT , DVST,Inherent memory display devices, Random Scan Display, Raster scan systems – Video controller, Random scan systems – Graphic monitors and work station, Input devices.

UNIT   II

PRIMITIVES: Points and Lines, Line drawing algorithms, DDA algorithm, Bresenham’s line algorithm, Circle generation algorithm, Mid point circle algorithm.

GEOMETRIC MODELING: 2D wire frame modeling, 3D Wire frame modeling, Wire frame models , Entities and their definitions. Concept of Parametric and nonparametric representation of curve, Curve fitting techniques, Definitions of cubic splines.

UNIT   III

SURFACE MODELING: Surface modeling and entities, Algebraic and geometric form, Parametric space of Surface, Blending functions, Reparametrisation of surface patch, Sub dividing cylindrical surface, Ruled surface, Surface of revolution, Spherical surface, Composite surface.

SOLID MODELING: Solid models, Solid entities, Solid representation, Sweep representation, Constructive solid geometry and Boundary representation, Solid modeling based applications.

UNIT   IV

GEOMETRIC TRANSFORMATIONS: Transformation Principles, Translation,Scaling, Rotation, Matrix Representations and Homogeneous Coordinates, Composite transformations and other transformations

WINDOWS and CLIPPING: Introduction, The Viewing Transformation, Viewing transformation implementation, Clipping operation. 

TEXT BOOKS:

1. CAD/CAM by Mikel P.Groover and Emory W.Zimmers,Prentice Hall of India , Delhi

2. CAD/CAM by P.N.Rao, Tata McGrawhill , Delhi

3. CAD by Ibrahim Zeid, Tata McGrawhill,Delhi.

4. Principles of Interactive Computer Graphics by Newman and Sproull, McGrawhill     

 PE   423    

INDUSTRIAL MANAGEMENT – III

IV Year B.Tech. (Prod)  Eighth Semester

Lectures


:   4 Periods / Week

Sessional Marks

: 30 
University Exam 

:   3 hrs.

Univ. Exam Marks

: 70 marks.
UNIT   I

GENERAL MANAGEMENT: Principles of Scientific Management, Contribution of Taylor, Gilbreth and Fayol, Brief treatment of managerial functions – Planning, Organizing, Staffing, Directing, Co-ordinating and Controlling.


   (5)

ORGANIZATION:  The concept of Organization, Types of organizations – Line, Functional, Line and Staff, Committee.





   (3)

PERSONNEL MANAGEMENT: The Personnel function, Staff role of the personnel department, Personnel functions, Job analysis and job design, Personnel management, Sources of recruitment, Wage and wage incentive plans, Collective bargaining.





   





(6)

UNIT   II

MARKETING MANAGEMENT: Concept of selling and marketing – difference.  Functions of marketing, Market research, Pricing types.  Distribution channels- types, Advertising – functions and types, sales promotion – Methods. 


(13)

UNIT    III

FINANCIAL MANAGEMENT – I: Goals and functions of Finance, Concepts of time value of money, Concept of interest – simple and compound interest, Discrete and continuous interest, Interest formulae, Present and future worth amounts for different cash flow patterns.





    


(5)

Principles of Capital budgeting – generation of cash flows, Evaluation of alternative investment proposals – basic methods.  Annual equivalent method, Present worth method and future worth method.  Cost of capital, Profitability analysis.
(5)

Types of capital – fixed and working capital, Working Capital management::  Factors and principles, Short term and long term financing, Liquidity of assets and evaluation of alternative ways of financing on the liquidity of firms.
     
(4)

UNIT  IV

FINANCIAL MANAGEMENT – II:

Breakeven and minimum cost analysis.




(4)

Depreciation and depletion – common methods of depreciation – Straight line method, Declining balance method, The sum of year’s digits method.  Use and interpretation of Balance sheet. Financial Ratio analysis. Concept of depletion. 

    
 (8)

TEXT BOOKS:

1.  Fundamentals of Organization and Management – Y.K.Bhushan

2.  Personnel Management – Tripathi and Reddy.

3. Marketing Management – Philip Kotler

4.Financial Management – I.M.Pandey

REFERENCE BOOKS:

1.  Management – Koontz and Weihrich

2.  Engineering Economics – Theusen and Theusen

3.  Financial Management – Van Horne

IP/ PE  424/1   (ELECTIVE – II)     

FLUID POWER SYSTEMS & CONTROLS



 IV Year B.Tech. (Prod) Eighth Semester

Lectures


:   4 Periods / week

Sessional Marks

: 30 
University Exam. 

:   3 hrs.

University Exam. Marks
: 70 
UNIT I

INTRODUCTION: Basic elements, types of fluid power systems, comparison with other systems such as electrical and mechanical applications. 


( 6 )

GRAPHICAL SYMBOLS: Representation of the equipment such as reservoirs, pumps, motors, valves, controls, etc. 






( 6 )

HYDRAULIC FLUIDS: 

Types of fluids, properties of oils, selection of oils. 




( 3 )

UNIT  II

HYDRAULIC POWER UNITS: pumps, types, characteristics and selection. Reservoirs and their design. 







( 6 )

ACTUATORS AND MOTORS: 

Parts of an actuator, types and their design. 





( 3 )

VALVES: Pressure control relief valves, safety, sequence, check, 

Unloading counter balanced and pressure reducing valves. 



( 6 )

UNIT III

FLOW CONTROL VALVES TYPES:

DIRECTIONAL CONTROL VALVES: 

2 position and 3 position valves, 3 port and 4 port valves. Different types of controls such as manual, spring, pilot of solenoid control. 




( 8 )

MISCELLANEOUS EQUIPMENT: Accumulators, intensifiers, filters, strainers, seals and packings, pipe connectors, etc. 





( 7 )

UNIT   IV                                                                           

HYDRAULIC CIRCUITS: Circuits for speed control of hydraulic actuators by meter-in-meter out and bleed of control. Circuits for synchronous motion of hydraulic actuators, circuits for automatic operation of a hydraulic motor, Circuits for sequencing, motion of hydraulic actuators. Tandem circuits, circuit for reciprocating motion of an actuator. 









(6)

ELECTRO HYDRAULIC & ELECTRO PNEUMATIC SYSTEMS: Circuits for the operation of a shaping, grinding and milling machines, Introduction to pneumatic and pressure - hydraulic systems, copying circuit for one-dimensional control. Concept of low cost automation.







( 6 )   

MODERN TRENDS IN FLUID POWER CONTROL: 

Elementary treatment of microprocessor and computer control of fluid power systems. 












( 3 )

TEXT BOOK: 

John J. Pippenger & Hicks, W 'Industrial Hydraulics' Mc-Graw Hill Book Co. (1979) 

REFERENCE BOOKS: 

1. Frankling D. Yeaple -'Hydraulic and Pneumatic Power & control McGraw Hill Book   Company, New York. (1966) 

2. Walker W.F. and Sellors G.N. -'Guide of Industrial Hydraulics’  Newnes Butterworths, London. 

IP /PE 424/2    (ELECTIVE –II)            

RAPID PROTOTYPING, TOOLING AND MANUFACTURE

IV Year B.Tech. (Prod)  Eight Semester

Lectures


:  4 periods / week





Sessional Marks

:  30 

University Exam.

:  3 hrs

University Exam. Marks
:  70 

UNIT I       

INTRODUCTION TO RAPID PROTOTYPING: Need for Time Compression in Product Development, History of RP systems, Growth of RP industry, RP Data formats, RP information workflow, Classification of RP systems, Applications of RP, Advantages & Limitations of RP.

RAPID PROTOTYPING PROCESSES: Stereolithography (SL), Selective Laser Sintering (SLS), Fused Deposition Modelling (FDM), Solid Ground Curing (SGC), Laminated Object Manufacturing (LOM): Principle, Process details, Machine details, Advantages, Dis-advantages, Applications.                                                             (14) 
UNIT ll 

CONCEPT MODELERS: Introduction to concept modeler, Principle and applications of: Thermo Jet Printer, Sander’s model market, 3-D printer, Genisys Xs printer, JP System 5, Object Quadra Systems.                

SOFTWARES FOR RP: Overview of SolidView, Magics, Mimics and Magics Communicator, View Expert and 3Data Expert, 3D View, Velocity2, Rhino, StlView, Internet based software, Collaboration tools.





(14) 

UNIT III 

INTRODUCTION TO RAPID TOOLING: Introduction to Tooling, Need for RT, Conventional Tooling methods Vs RT, Indirect Rapid Tooling Methods: Spray Metal Deposition, RTV, Epoxy tools, Ceramic tools, Investment Casting, Spin-Casting, Die-Casting, Sand Casting, 3D Keltool process and Fusible Metallic Core. 

DIRECT RAPID TOOLING: Direct AIM, LOM tools, DTM Rapid Tool Process, EOS Direct Tool Process and Direct Metal Tooling using 3DP. 

LASER ENGINEERED NET SHAPING (LENS): Principle, Process details, Machine Details, Advantages, Limitations and Applications. 


(14)

UNIT IV 

RAPID MANUFACTURING: Introduction to RM, Factors influencing Accuracy, data Preparation: Errors due to tessellation, Errors due to Slicing. Part Building: Errors in the SL Process, SLS Process. Part Building Orientation: Orientation Constrains of the SL Process and SLS Process.

ALLIED PROCESSES: Vacuum Casting, Reverse engineering: working, Method of Data Collection. Virtual prototyping.                 



   
(14) 

TEXT BOOKS: 

1. Rapid Manufacturing - by D.T. Pham and S.S Dimov, Springer, 2001. 

2. Wohlers Report 2000- by Terry Wohlers, Wohlers Associates, 2000. 
3. “Rapid Prototyping ” by A.Ghosh 
 
REFERENCE BOOKS: 

1. Stereolithography and other RP&M Technologies- by Paul F. Jacobs, ASME 

    Press,1996. 

2. Rapid Prototyping & Manufacturing- by Paul F. Jacobs, Mc Graw-Hill,1996.

3. www.sme.org/rpa 

PE 424 /3  (ELECTIVE – II)

MACHINE TOOL DESIGN

IV Year B.Tech.   (Prod)   Eighth Semester

Lectures


:   4 Periods / week

Sessional Marks

: 30 
University Exam. 

:   3 hrs.

University Exam. Marks
: 70

UNIT  I

INTRODUCTION: Working and Auxiliary motions in Machine Tools, parameters defining the working motions of a Machine Tool, Determination of the forces acting on the tool in certain machining operations and horse power requirement like Lathe, Milling, Shaping, Drilling and Cylindrical grinding processes, Techno-Economical prerequisites for undertaking the design of new Machine Tool, General requirement of Machine Tool Design, Engineering design process applied to Machine tools.

MACHINE TOOL VIBRATIONS: Introduction, forced vibration, self excited vibration, forced and damped vibrations, stick – slip vibration in machine tools, vibration isolated tool holders.






(14)

UNIT   II

MACHINE TOOL DRIVES: Classification and choice of driving system, Basic considerations in the design of drives, Mechanical and Hydraulic Transmission and its elements, Aim of speed and feed regulation, Stepped Regulation of speed, Design of speed gear box, feed gear box, Machine Tool drives using multiple speed motors, Special cases of gear box design, General recommendations for developing the gearing diagram, standardization of common ratio, Ray Diagrams, Classifications of speed and feed boxes, Stepless regulation of speed and feed rates(elementary treatment only).










(14)

UNIT   III

MACHINE TOOL GUIDEWAYS: Functions and types of guideways, Types of Slide ways, Types of Antifriction ways, Design of slide ways, Shapes of slideways, Materials of slide ways, Methods of Adjusting Clearences in slideways, Design criteria and calculations for slide ways, Design of slideways of wear resistance, Design of slide ways for stiffness, Effect  of lubrication and design of guideways, protecting devices for slideways.
MACHINE TOOL STRUCTURES: Function of Machine Tool Structures and their requirements, Design criteria for machine tool structures, profile of machine tool structures, Basic design procedure of machine tool structures, Introduction to design of Beds, Columns and Housings.






(14)
UNIT   IV

DESIGN OF SPINDLE AND POWER SCREWS: Functions of spindle unit and requirements, Materials of spindles, Design calculations of spindles, Introduction to design of power screws, Design of sliding friction power screw, Design of rolling friction power screws.
LUBRICATION AND RIGIDITY IN MACHINE TOOLS: Introduction, steps in selecting proper lubricating oil, specification of lubrication oil, friction condition of working. Rigidity of machine tool unit, Overall static rigidity of machine tool, Dynamic rigidity of machine.








(14)

TEXT BOOKS:

1.  Machine tool Design  -  N.K. Mehtha, Tata McGraw Hill.

2.  Design of Machine Tools  - S.K. Basu &: D.K. Pal, Allied Publishers.

3. Machine Tool Design –  A. Bhattacharya 

IP /PE 424 /4 (ELECTIVE – II)

QUALITY ASSURANCE & RELIABILITY

IV Year B.Tech. (Prod) Eighth Semester

Lectures


:   4 Periods / week 

Sessional Marks 

: 30

University Exam.

:   3 hrs.

University Exam. Marks 
: 70

UNIT  I 

STATISTICAL QUALITY CONTROL: lntroduction, Importance of quality control, basic statistical concepts, normal distribution curve – Problem solving tools.
(6) 

CONTROL CHARTS: Theory of control charts, classification of control charts, charts for variables, sub-grouping, plotting control charts, revising control limits, process capability. 









(8) 

UNIT  II

CONTROL CHARTS FOR FRACTION REJECTED: Control charts for attributes,        P chart, plotting the P chart, np chart, comparison of X and R charts with P chart                           

(6) 

CONTROL CHARTS FOR NON-CONFORMITIES: C chart, U chart, plotting the Charts, Parteo analysis, cause and effect analysis, comparison of variable and attribute charts. 










(8) 

UNIT   III
ACCEPTANCE SAMPLING: Fundamental concepts in acceptance sampling, the OC curve, uses of acceptance sampling.                                                                   
(7) 

ACCEPTANCE SAMPLING BY ATTRIBUTES: Single sampling plan, double sampling plan, multiple sampling plan, problems.

                                                               





(7) 

UNIT   IV 

RELIABILITY: Definition, reliability of a system, factors affecting the reliability. reliability as a function of time, mean time between failure rate, life testing using the exponential model. 








(10) 

Total Quality Management 

ISO                                                           





(4) 

TEXT BOOKS: 

1.  Statistical Quality Management by E.L. Grant and R.S. Leaven Worth 

2.  Principles of Quality Control by Jerry Banks 

REFERENCE BOOKS: 

1. Statistical quality control by Jerry Banks - PHI 

2. Total quality Management – A Practical approach - H.Lal 

3.  Statistical Quality Control by M Mahajan 

IP /PE 424/5    (ELECTIVE –II)            

MICRO-ELECTRO MECHANICAL SYSTEMS

IV Year B.Tech. (Prod)  Eighth Semester

Lectures


:  4 periods / week





Sessional Marks

:  30 

University Exam.

:  3 hrs

University Exam. Marks
:  70 

UNIT I       

INTRODUCTION: Evolution of Micro fabrication, Typical MEMS and Microsystems products, Microsystems and Microelectronics, Microsystems and Miniaturization, Applications of Microsystems in Automobile industry, Health Care industry, Aerospace industry, Industrial Products, Consumer Products, Telecommunications. 

MICRO SENSORS: Acoustic Wave Sensors, Biomedical Sensors and Bio Sensors, Chemical Sensors, Optical sensors, Pressure Sensors and Thermal Sensors.                                                           
(14) 
UNIT ll 

MICROACTUATION: Actuation using Thermal forces, Shape-Memory alloys, Piezoelectric Crystals, Electrostatic Forces. MEMS with Micro actuators: Micro grippers, Micro motors, Micro valves, Micro pumps. Micro accelerators.                                

MICROSYSTEM DESIGN AND FABRICATION: Atomic structure of Matter, Ion and Ionization, Molecular Theory of Matter and Intermolecular Forces, Doping of Semiconductors, The Diffusion Process, Plasma Physics, Electrochemistry, Quantum Physics, Scaling Laws of MEMS.     









 







(14) 

UNIT III 

MATERIALS FOR MEMS: Substrates and Wafers, Active Substrate materials: Silicon, Silicon Compounds, Silicon Piezoresistors, Gallium Arsenide, Quart, Piezoelectric Crystals, Polymers, Packing Materials.

MEMS FABRICATION PROCESSES: General fabrication sequence for MEMS, Photolithography, Ion Implantation, diffusion, Oxidation, Chemical Vapour Deposition, and Physical Vapour Deposition: Sputtering, Deposition by Epitaxy, Etching.  










             (14)

UNIT IV 

MICROMANUFACTURING: Bulk Micro manufacturing, surface Micro-Machining, Mechanical problems associated with surface Micro-Machining, LIGA Process.

MICROSYSTEM PACKING: General Considerations in Packing Design, The levels of Packing, Interfaces in Microsystems packaging, Packing Technologies: Die Preparation, Surface Bonding, Wire Bonding and Sealing.

          
(14) 

TEXT BOOK: 

1. MEMS and Microsystems: Design and manufacturing- by T-R Hsu, Tata Mc Graw-
   Hill, 2002.

2. Manufacturing engineering and Technology- by Scrope Kalpakjian, Addison Wesley 

    Publications, 1995.

REFERENCE BOOKS: 

1. Microsensors, MEMS and Smart Devices- by J.W. Gardner and Vijay K. Varadan, 

    John Wiley Publications, 2001. 

2. Introduction to Microelectronics Fabrication- by Jaeger R.C, Addison Wesley 

    Publications, 1988. 

3. www.wpi.edu/~chslt 
IP/ PE 424 / 6 (Elective II)
CONCURRENT ENGINEERING
IV Year B.Tech. (Prod)  Eighth Semester

Lectures


:  4 periods / week





Sessional Marks

:  30 

University Exam.

:  3 hrs

University Exam. Marks
:  70 

UNIT I:

INTRODUCTION

Extensive definition of CE - CE design methodologies - Organizing for CE - CE tool box collaborative product development







USE OF INFORMATION TECHNOLOGY

IT support - Solid modeling - Product data management - Collaborative product commerce – Artificial Intelligence - Expert systems - Software hardware co-design.




UNIT-II:
DESIGN STAGE

Life-cycle design of products - opportunity for manufacturing enterprises - modality of Concurrent Engineering Design - Automated analysis idealization control - Concurrent engineering in optimal structural design - Real time constraints.
UNIT-III:


MANUFACTURING CONCEPTS AND ANALYSIS

Manufacturing competitiveness - Checking the design process - conceptual design mechanism – Qualitative physical approach - An intelligent design for manufacturing system - JIT system - low inventory - modular - Modeling and reasoning for computer based assembly planning - Design of Automated manufacturing.








UNIT-IV:
PROJECT MANAGEMENT

Life Cycle semi realization - design for economics - evaluation of design for manufacturing cost – concurrent mechanical design - decomposition in concurrent design - negotiation in concurrent engineering design studies - product realization taxonomy - plan for Project Management on new product development – bottleneck technology development.




References:

1. Andrew Kusaik, "Concurrent Engineering: Automation Tools and Technology", Wiley, JOhn and Sons Inc., 1992

2.. Prasad, "Concurrent Engineering Fundamentals: Integrated Product Development", Prentice Hall, 1996.

3. Sammy G Sinha, "Successful Implementation of Concurrent Product and Process", Wiley, John and Sons Inc., 1998.

 PE  461 

ADVANCED PRODUCTION ENGINEERING LAB

IV Year B.Tech. (Prod)  Eighth Semester

Practicals


:   3 Periods / week 

Sessional Marks 

: 25

University Exam.

:   3 hrs.

University Exam. Marks 
: 50

1. SAND TESTING:


Determination of AFS grain fineness number, green shear and green compression strength, moisture content, clay content and hardness. (6 experiments)
2. DYNAMOMETERS:


Measurement of cutting forces in Turning, Milling, Drilling Operations.









(6 experiments)

3. ALIGNMENT TESTS (which are not covered earlier):

4. STUDY OF PRESS TOOL.

ME/ IP/ PE  462

PROJECT WORK
IV Year B.Tech. (Prod)  Eighth Semester

No. of periods/week

:   6


     
 

Sessional Marks 

: 50

University Exam. Marks       
: 100

The Project Report has to be submitted at the end of the semester and University marks will be awarded based on the report and Viva-Voce examination


The internal marks will be awarded by the internal evaluation board comprising of, the teacher guide and HOD.
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