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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD

M. Tech in ADVANCED MANUFACTURING SYSTEMS
Effective from Academic Year 2017- 18 admitted batch

COURSE STRUCTURE AND SYLLABUS

| Semester
Category Course Title Int. marks|Ext. marks| L ([T |P | C
PC-1 Automation in Manufacturing 25 75 4 10(0)| 4
PC-2 Computer Aided Manufacturing 25 75 4 10(0)| 4
PC-3 Theory of Metal Cutting 25 75 4 10(0)| 4
PE-1 1. Design For Manufacturing and Assembly 25 75 3|00 3
2. Special Manufacturing Process
3. Product Data Management
PE-2 1. Advanced Mechatronics 25 75 3|00/ 3
2. Precision Engineering
3. Rapid Prototyping Technologies
OE-1 *Open Elective I 25 75 310|033
Laboratory | | Advanced CAD/CAM Lab 25 75 0|]0|3]| 2
Seminar | Seminar-I 100 0 0|]0|3]| 2
Total 275 525 210|625
Il Semester
Category Course Title Int. Ext. L T P|C
marks marks
PC-4 Performance  Modeling & <« Analysis of 25 75 4 |00 4
Manufacturing Systems
PC-5 Materials Technology 25 75 4 |00 4
PC-6 Manufacturing Systems:-Simulation Modeling & 25 75 4 |00 4
Analysis
PE-3 1. Quality Engineering in manufacturing 25 75 3|10(0]| 3
2. Industrial Robotics
3. Advanced:Tool Design
PE4 1. Total Quality Management 25 75 3|10(0]| 3
2. Vibration Analysis & Condition Monitoring
3. Concurrent Engineering & Product life cycle
Management
OE-2 *Open Elective - I 25 75 30|03
Laboratory | Manufacturing Simulation & Precision 25 75 00|32
Il Engineering Lab
Seminar Il Seminar-I| 100 0 00|32
Total 275 525 21/0|6 |25
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Il Semester
Course Title Int. Ext. L T P C
marks | marks
Technical Paper Writing 100 0 0 3 0 2
Comprehensive Viva-Voce 0 100 0 0 0 4
Project work Review |l 100 0 0 0 22 8
200 100 0 3 22 | 14
IV Semester
Course Title Int. Ext. L T P C
marks | marks
Project work Review |l 100 0 0 0 24 8
Project Evaluation (Viva-Voce) 0 100 0 0 0 16
100 100 0 0 24 | 24

*Open Elective subjects must be chosen from the list of open electives offered by OTHER

departments.

# For Project review |, please refer 7.10 in R17 Academic Regulations.
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD
M. Tech — | Year — Il Sem. (AMS)

PERFORMANCE MODELING AND ANALYSIS OF MANUFACTURING SYSTEMS
(Professional Core — 4)

UNIT - I:

Manufacturing Systems & Control:

Automated Manufacturing Systems — Modeling — Role of performance modeling — simulation models-
Analytical models. Product cycle — Manufacturing automation — Economics of scale and scope —
input/output model — plant configurations. Performance measures — Manufacturing lead time — Work
in process — Machine utilization — Throughput — Capacity — Flexibility — Performability — Quality
Control Systems — Control system architecture — Factory communications — Local area network
interconnections — Manufacturing automation protocol — Database management system.

UNIT - II:

Manufacturing Processes:

Examples of stochastics processes — Poisson process - Discrete time Markov chain models —
Definition and notation — Sojourn times in states — Examples of DTMCs in manufacturing — Chapman
— Kolmogorov equation — Steady-state analysis. Continuous Time Markov Chain Models — Definitions
and notation — Sojourn times in states — examples of CTMCs in manufacturing — Equations for CTMC
evolution — Markov model of a transfer line. Birth and Death Processes in Manufacturing — Steady
state analysis of BD Processes — Typical BD processes in manufacturing.

UNIT - lll:

Queuing Model:

Notation for queues — Examples of queues in manufacturing systems — Performance measures —
Little’s result — Steady state analysis of M/M/m queue, queues with general distributions and queues
with breakdowns — Analysis of a flexible machine center.

UNIT - IV:

Queuing Networks:

Examples of QN models in manufacturing — Little’s law in queuing networks — Tandem queue — An
open queuing network with feedback —An open central server model for FMS — Closed transfer line —
Closed server model — Garden Newell networks.

UNIT - V:

Petrinets:

Classical Petri Nets — Definitions — Transition firing and reachability — Representational power —
properties — Manufacturing models.

Stochastic Petri Nets — Exponential timed Petri Nets — Generalized Stochastic Petri Nets — modeling
of KANBAN systems — Manufacturing models.

REFERENCES:
1. Performance Modelling of Automated Manufacturing Systems/ Viswanadham, N and
Narahari, Y/ Prentice Hall of India, New Delhi, 1994
2. Probability and Statistics with Reliability, Queuing and Computer Science Applications/
Trivedi, K. S./ Prentice Hall, New Jersey, 1982.
3. Fundamentals of Mathematical Statistics/ Gupta S.C. & Kapoor V. K./ 3rd Edition, Delhi, 1988
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD
M. Tech — | Year — Il Sem. (AMS)

MATERIALS TECHNOLOGY
(Professional Core — 5)

UNIT - I:

Elasticity in metals and polymers, mechanism of plastic deformation, role of dislocations, yield stress,
shear strength of perfect and real crystals, strengthening mechanism, work hardening, solid solution,
grain boundary strengthening. Poly phase mixture, precipitation, particle, fiber and dispersion
strengthening, effect of temperature, strain and strain rate on plastic behavior, super plasticity,
deformation of non crystalline material

UNIT - II:

Griffth’s Theory, stress intensity factor and fracture Toughness, Toughening Mechanisms, Ductile and
Brittle transition in steel, High Temperature Fracture, Creep, Larson — Miller parameter, Deformation
and Fracture mechanism maps.

UNIT - lll:

Fatigue, Low and High cycle fatigue test, Crack Initiation and Propagation mechanism and paris Law,
Effect of surface and metallurgical parameters on Fatigue, Fracture of non-metallic materials, fatigue
analysis, Sources of failure, procedure of failure analysis.

UNIT - IV:

Motivation for selection, cost basis and service requirements;. Selection for Mechanical Properties,
Strength, Toughness, Fatigue and Creep. Selection for-Surface durability, Corrosion and Wear
resistance, Relationship between Materials Selection @nd’ Processing, Case studies in Materials
Selection with relevance to Aero, Auto , Marine, Machinery and Nuclear Applications.

UNIT - V:

Modern Metallic Materials: Dual Steels, Micro alloyed, High Strength Low alloy (HSLA) Steel,
Transformation induced plasticity (TRIP).Steel, Maraging Steel, Inter metallics, Ni and Ti Aluminides,
Smart Materials, Shape Memory alloys;-Metallic Glass Quasi Crystal and Nano Crystalline Materials.
Nonmetallic Materials: Polymeric materials and their molecular structures, Production Techniques
for Fibers, Foams, Adhesives and.Coatings, structure, Properties and Applications of Engineering
Polymers, Advanced Structural Ceramics WC, TiC, TaC, A12 O3, SiC, Si3 N4, CBN and Diamond —
properties, Processing and-applications.

REFERENCES:

Mechanical Behavior of Materials/Thomas H. Courtney/ McGraw Hill/2 nd Edition/2000
Mechanical Metallurgy/George E. Dicter/McGraw Hill, 1998.

Selection and use of Engineering Materials 3e/Charles J.A/Butterworth Heiremann.
Engineering Materials Technology/James A Jacob Thomas F Kilduff/Pearson

Material Science and Engineering/William D Callister/John Wiley and Sons
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD
M. Tech — | Year — Il Sem. (AMS)

MANUFACTURING SYSTEMS: SIMULATION MODELLING AND ANALYSIS
(Professional Core — 6)

Pre-requisites: Operations Research, Optimization Techniques and Applications and Probability
Statistics

Course Outcomes: After doing this course, a student should be able to
¢ Identify a type of system based on type of its dynamics, ways of analyzing system
o Develop simulation model for dynamic discrete-event stochastic system and analyze for
specified steady-state performance measures

UNIT - I:

System — ways to analyze the system — Model - types of models — Simulation — Definition — Types of
simulation models — steps involved in simulation — Advantages & Disadvantages. Parameter
estimation — estimator — properties — estimate — point estimate — confidence interval estimates —
independent — dependent — hypothesis — types of hypothesis- steps — types 1& 2 errors — Framing —
strong law of large numbers.

UNIT - II:

Building of Simulation model — validation — verification — credibility — their timing — principles of valid
simulation Modeling — Techniques for verification — statistical procedures for developing credible
model. Modeling of stochastic input elements — importance. — various procedures — theoretical
distribution — continuous — discrete — their suitability in modeling.

UNIT - lll:

Generation of random variates — factors for selection.— methods — inverse transform — composition —
convolution — acceptance — rejection — generation of random variables — exponential — uniform —
weibull — normal Bernoullie — Binomial — uniform — poisson. Simulation languages — comparison of
simulation languages with general purpose languages — Simulation languages vs Simulators —
software features — statistical capabiliies — G P S S — SIMAN- SIMSCRIPT —Simulation of M/M/1
queue — comparison of simulation‘languages.

UNIT - IV:

Output data analysis — Types of Simulation w.r.t output dat analysis — warmup period- Welch
algorithm — Approaches: for Steady — State Analysis — replication — Batch means methods —
comparisons

UNIT -V:
Applications of Simulation — flow shop system — job shop system — M/M/1 queues with infinite and
finite capacities — Simple fixed period inventory system — Newboy paper problem.

REFERENCES:
1. Simulation Modelling and Analysis / Law, A.M. & Kelton / McGraw Hill, 2 Edition, New York,
1991.

2. Discrete Event System Simulation / Banks J. & Carson J.S., PH / Englewood Cliffs, NJ, 1984.
Simulation of Manufacturing Systems / Carrie A. / Wiley, NY, 1990.
4. A Course in Simulation / Ross, S.M., McMillan, NY, 1990.

Simulation Modelling and SIMNET / Taha H.A / PH, Englewood Cliffs, NJ, 1987
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD
M. Tech — | year Il Sem. (AMS)

QUALITY ENGINEERING IN MANUFACTURING
(Professional Elective — 3)

UNIT -1

Quality Value and Engineering: An overall quality system, quality engineering in production design,
quality engineering in design of production processes. Loss Function and Quality Level: Derivation
and use of quadratile loss function, economic consequences of tightening tolerances as a means to
improve quality, evaluations, and types tolerances. (N-type,S-type and L-type)

UNIT - I

Tolerance Design and Tolerancing: Functional limits, tolerance design for N-type. L-type and S-type
characteristics, tolerance allocation fbr multiple components. Parameter and Tolerance Design:
Introduction to parameter design, signal to noise ratios, Parameter design strategy, some of the case
studies on parameter and tolerance designs.

UNIT -1l
Analysis of Variance (ANOVA): Introduction to ANOVA, Need for ANOVA, NO-way ANOVA, One-
way ANOVA, Two-way ANOVA, Critique of F-test, ANOVA for four level factors, multiple level factors.

UNIT - IV

Orthogonal Arrays: Typical test strategies, better test strategies, efficient test strategies, steps in
designing, conducting and analyzing an experiment. Interpolation of Experimental Results:
Interpretation methods, percent contributor, estimating the mean.

UNIT -V
Six Sigma and the Technical System: Six;sigma DMAIC methodology, tools fpr process
improvement, six sigma in services and small* organizations, statistical foundations, statistical

methodology.
REFERENCES:
1. Taguchi Techniques for Quality Engineering / Phillip J. Ross / McGraw Hill/ Intl. Il Edition,
1995.
2. Quality Engineering in.Production systems / G. Taguchi, A. Elsayed et al / Mc.Graw Hill Intl.
Edition, 1989.

3. Taguchi Methods explained: Practical steps to Robust Design / Papan P. Bagchi / Prentice
Hall Pvt. Ltd., New Delhi.
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD
M. Tech — | year Il Sem. (AMS)

INDUSTRIAL ROBOTICS
(Professional Elective — 3)

UNIT -1

Introduction: Automation and Robotics, Robot anatomy, robot configuration, motions joint notation
work volume, robot drive system, control system, and dynamic performance, precision of movement.
Control System and Components: basic concept and modais controllers control system analysis,
robot activation and feedback components. Positions sensors, velocity sensors, actuators sensors,
power transmission system.

UNIT - I

Motion Analysis and Control: Manipulator kinematics, position representation forward
transformation, homogeneous transformation, manipulator path control, robot dynamics, configuration
of robot controller.

UNIT - 1ll

End Effectors: Grippers-types, operation, mechanism, force analysis, tools as end effectors
consideration in gripper selection and design. SENSORS: Desirable features, tactile, proximity and
range sensors, uses sensors in robotics.

Machine Vision: Functions, Sensing and Digitizing-imaging, Devices, Lighting techniques, Analog to
digital single conversion, image storage, Image processing and Analysis-image data reduction,
Segmentation feature extraction. Object recognition, training the vision system, Robotics application.

UNIT - IV
Robot Programming: Lead through programming, Robot programming as a path in space, Motion
interpolation, WAIT, SINONAL AND DELAY commands, Branching capabilities and Limitations.
Robot Languages: Textual robot Languages, Generation, Robot language structures, Elements in
function.

UNIT -V

Robot Cell DESGIN AND CONTROL: Robot cell layouts-Robot centered cell, In-line robot cell,
Considerations in work design, Work and control, Inter locks, Error detect ion, Work wheel controller.
Robot Application: Material-transfer, Machine loading/unloading. Processing operation, Assembly
and Inspection, Feature Application.

REFERENCES:

Industrial Robotics / Groover M P /Pearson Edu.

Introduction to Robotic Mechanics and Control by JJ Craig, Pearson, 3rd edition.

Robotics / Fu K S/ McGraw Hill.

Robotic Engineering / Richard D. Klafter, Prentice Hall

Robot Analysis and Intelligence / Asada and Slotine / Wiley Inter-Science.

Robot Dynamics & Control — Mark W. Spong and M. Vidyasagar / John Wiley & Sons (ASIA)

Pvt. Ltd.

Robotics and Control / Mittal R K & Nagrath | J / TMH

8. Industrial Automation and robotics, Er. A. K. Gupta and S. K. Arora, University Science Press,
2014.
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD
M. Tech — | year Il Sem. (AMS)

ADVANCED TOOL DESIGN
(Professional Elective — 3)

UNIT-I:

Tool Materials:

Prosperities of materials: Tools steels, Cast Iron, Mild or low carbon steels, Non metallic and
nonferrous materials, Heat treating

UNIT - II:

Design of Cutting Tools:

Single Point cutting tools: Milling cutters, Drills, Selection of carbide steels — Determination of shank
size for single point carbide tools, Determining the insert thickness for carbide tools

UNIT -l

Design of Jigs and Fixtures:

Basic principles of location and clamping: Locating methods and devices, Jigs-Definition Types,
General considerations in the design of Drill jigs, Drill bushing, Methods of Construction. Fixtures-Vice
fixtures, Milling, Boring Lathe Grinding fixtures.

UNIT - IV:

Design of Sheet Metal Blanking and Piercing Dies:

Fundamentals of Die cutting operation, Power press types;~General press information, Materials
Handling equipment. Cutting action in Punch and die operations. Die clearance, Types of Die
construction. Die design fundamentals-Banking and piercing die construction, pilots, stripper and
pressure pads presswork material, Strip layout, Short fun tooling for piercing.

UNIT - V:

Design of Sheet Metal Bending, Forming.and -Drawing Dies:

Bending dies, drawing dies, forming dies, drawing operations, Variables that effect metal flow during
drawing. Determination of blank size, Drawing force, Single, and double action draw dies.

REFERENCES:
1. Donaldson “Tool Design”/ Tata McGraw Hill
2. Production Technology/HMT/Tata McGraw Hill/
3. Production Technology by R.K. Jain and S.C. Gupta.
4. Mechanical Metallurgy/ George F Dieter/ Tata McGraw Hill
5. Machine Tools/C Elanchezhian & M. Vijayan/Anuradha Publications
6. Principles of Machine Tools, Bhattacharya A and Sen. G. C. New Central Book Agency
7. Hand Book of Metal forming/ Kurt Lange/ Mc Graw-Hill,.1987
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD
M. Tech — | year Il Sem. (AMS)

TOTAL QUALITY MANAGEMENT
(Professional Elective — 4)

UNIT - I:

Introduction: The concept of TQM, Quality and Business performance, attitude and involvement of
top management, communication, culture and management systems. Management of Process
Quality: Definition of quality, Quality Control, a brief history, Product Inspection vs, Process Control,
Statistical Quality Control, Control Charts and Acceptance Sampling.

UNIT - II:

Customer Focus and Satisfaction: The importance of customer satisfaction and loyalty- Crating
satisfied customers, Understanding the customer needs, Process Vs. Customer, internal customer
conflict, quality focus, Customer Satisfaction, role of Marketing and Sales, Buyer — Supplier
relationships. Bench Marketing: Evolution of Bench Marketing, meaning of Bench marketing, benefits
of bench marketing, the bench marketing process, pitfalls of bench marketing.

UNIT -l

Organizing for TQM: The systems approach, Organizing for quality implementation, making the
transition from a traditional to a TQM organizing, Quality Circles. Productivity, Quality and
Reengineering: The leverage of Productivity and Quality, Management systems Vs. Technology,
Measuring Productivity, Improving Productivity Re-engineering.

UNIT - IV:
The Cost of Quality: Definition of the Cost of Quality, Quality Costs, Measuring Quality Costs, use of
Quality Cost Information, Accounting Systems and Quality Management.

UNIT - V:

1ISO9000: Universal Standards of Quality:. ISO around the world, The ISO9000 ANSI/ASQCQ-90.
Series Standards, benefits of ISO9000 certification, the third party audit, Documentation ISO9000 and
services, the cost of certification implementing the system.

REFERENCES:

Total Quality Management / Joel E. Ross/Taylor and Franscis Limited
Total Quality Management/P.N. Mukherjee/PHI

Beyond TQM / Raobert L. Flood

Statistical Quality Control / E.L. Grant / McGraw Hill.

Total Quality Management- A Practical Approach/H. Lal

Quality Management/Kanishka Bedi/Oxford University Press/2011
Total Engineering Quality Management/Sunil Sharma/Macmillan
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD
M. Tech — | year Il Sem. (AMS)

VIBRATIONAL ANALYSIS AND CONDITION MONITORING
(Professional Elective — 4)

UNIT -1
Causes and effects of vibration, Vibration of single Degree and Multi Degree of freedom systems.
Steady state and transient characteristics of Vibration.

UNIT-1I

Introduction to Condition Monitoring, Failures types, investigation and occurrences. Causes of failure,
Characteristics of vibration ~SHM, Periodic motion, Displacement, Velocity and acceleration. Peak to
peak & RMS, Linear and logarithmic scales and phase angle.

UNIT - il
Vibration measuring instruments, vibration transducers, signal conditioning elements. Display and
recording elements. Vibration meters and analyzers.

UNIT - IV

Condition monitoring through vibration analysis. Frequency analysis, Filters, Vibration signature of
active systems, vibration limits and standards. Contaminant analysis, SOAP and other contaminant
monitoring techniques,

UNIT-V

Special vibration measuring techniques Change in sound method, Ultrasonic measurement
method, Shock pulse measurement, Kurtosis, Acoustic emission monitoring, Cepstrum analysis, Modal
analysis, critical speed analysis, shaft -orbit & position analysis..

REFERENCES:
1. Mechanical Fault Diagnosis and Condition Monitoring/ Collacott. R.A./ Chapman & Hall, London,
1982,

2. Introduction to Machinery Analysis and Monitoring/ John S. Mitchell/ Perm Well Books, Perm Well
Publishing Company, Tulsa, Oklahoma,1993,

3. Vibration Measurement and Analysis/ Nakra. B. C .Yadava, G. S. and Thuested .L. / National
Productivity Council, New Delhi, 1989.
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD
M. Tech — | year Il Sem. (AMS)

CONCURRENT ENGINEERING AND PRODUCT LIFE CYCLE MANAGEMENT
(Professional Elective — 4)

UNIT - I:

Introduction: Extensive definition of Concurrent Engineering(CE),CE design methodologies, Review
of CE techniques like DFM (Design for manufacture), DFA(Design for assembly),QFD (Quality
function deployment), RP (Rapid protyping), TD (Total design), for integrating these technologies,
organizing for CE, CE tool box, Collaborative product development.

UNIT - II:

Use of Information Technology: IT Support Solid modeling, product data management,
Collaborative product commerce, Artificial Intelligence, expert systems, Software hardware
component design.

UNIT - lll:

Design Stage: Lifecycle design of products, opportunities for manufacturing enterprises, Modality of
Concurrent engineering design, Automated analysis idealization control, CE in optimal structural
design, Real time constraints.

UNIT - IV:

Need for PLM: Importance of PLM, Implementing of PLM, Responsibility for PLM, Benefits to
different managers, Components of PLM, Emergence of PLM, Life cycle problems to resolve,
Opportunities to seize.

UNIT - V:
Components of PLM: components of PLM, Product lifecycle activities, Product organizational
structure, Human resources in product lifecycle,” Methods, techniques, practices, Methodologies,
Processes, System components in lifecycle, slicing and dicing the systems, Interfaces, Information,
Standards.

REFERENCES:
1. Integrated Product Development/ M. M .Anderson and L. Hein/ IFS Publications
2. Design for Concurrent.Engineering/ J Cleetus/ CE Research Centre, Morgantown,
3. Concurrent Engineering Fundamentals/ Prasad / Prentice hall India Integrated Product
Development
4. Concurrent Engineering in product Design and Development/ |. Moustapha / New age
International
5. Product Life Cycle Management/ John Stark/ Springer —Verlag/ UK
Product Lifecycle Management/ Michael Grives/ McGraw Hill
7. Concurrent Engineering: Automation tools and Technology/Andrew Kusiak/ Wiley Eastern
Technology.
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD
M. Tech — | year Il Sem. (AMS)

MANUFACTURING SIMULATION & PRECISION ENGINEERING LAB

A. MANUFACTURING SIMULATION

The students will be given training on the use and application of the following software to
manufacturing problems:
1. Auto MOD Software.
PROMODEL
SLAM-II
CAFIMS
Flexsim

ok wbd

They also learn how to write sub routines in C-language and interlinking with the above packages.
Problems for modelling and simulation experiments:

AGV planning

ASRS simulation and performance evaluation
Machines, AGVs and AS/RS integrated problems
JIT system

Kanban flow

Material handling systems

M.R.P. Problems

Shop floor scheduling etc.
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B. PRECISION ENGINEERING
Hydraulic and Pneumatic circuits
Closed loop control systems
Study of the chip formation in turning process
Study of operation of tool and.cutter grinder, twist drill grinder, Centreless grinder
Determination of cutting forces-in turning
Experiments in unconventional manufacturing processes-AJM and study of USM, EDM, Laser
Machining and Plasma spraying
Inspection of parts-using tool makers microscope, roughness and form tester
Study of micro-controllers, programming on various CNC machine tools and also controllers
Studies on PLC programming
. Study and programming of robots
. Condition monitoring in machining process using acoustic emission.
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