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PHD - 100 RESEARCH METHODOLOGY
PhD (Common Subject)

No. of Credits: 4 Sessional: 40 Marks
L|T | P |Total Theory: 60 Marks
4101|104 Total: 100 Marks

Unit 1

Unit 2

Unit 3

Unit 4

Unit 5

Unit 6

Unit 7

Unit 8

Unit 9

Duration of Exam: 3 Hours

Introductionto Research: Need of Research, Purpose of Research: Exploration,
Description, Explanation, How to design a Research Project.

Indexing & Scaling:  Indexes vs. Scales, Index construction: item selection,
examination of empirical relationship, index scoring, handling missing data, index
validation. Scale Construction: Bogardus so social distance scale, Thurstone Scale,
Likert Scale, Semantic Differential Scale, Guttmann Scale.

Sampling:  Types of sampling methods: Non Probability Sampling, Probability
Sampling, Theory & Logic of Probabilty Sampling, Sampling Distributions &
Estimates of Sampling Error.

Experiments:  Classical Experiments, Independent & Dependent Variables, Pre
Testing & Post Testing, Double Blind Experiment, Subject Selection, Variation on
Experiment Design.

Survey Research: Topics appropriate for survey research, Guidelines for asking
questions, Questionnaire Construction, Strengths & Weakness of Survey Research,
Types of Surveys.

Qualitative Data Analysis: Discovering Patterns : Cross case analysis , Grounded
Theory Method , Semantics, Conversion Analysis, Qualitative Data Processing:
Coding , Coding Units , Memoing, Concept Mapping.

Quantitative Data Analysis: Quantification of Data: Developing Code Categories,
Codebook Construction, Univariate Analysis: Distribution, Central Tendency,
Dispersion, Continuous & Discrete Variables, and Subgroup Comparisons. Bivariate
Analysis: Percentage table, Construction & Reading Bivariate Tables, Introduction
to Multivariate Analysis.

Elaboration Model: Origin of Elaboration Model, Elaboration Paradigm,
Replication, Explanation, Interpretation, Specification.

Social  Statistics: Description ~ Statistics: Data  deduction, measure of



association.Regression  Analysis: Linear Regression, Multiple Regression, Partial
Regression, Curvilinear Regression. Description Analysis: Path  Analysis, Time
Series Analysis, Inferential Analysis, Tests of Statistical Significance, Calculation of

Chi Square.



PHDM - 101 QUALITY MANAGEMENT: A SYSTEMS PERSPECTIVE
PhD (Mechanical Engineering)

No. of Credits: 4 Sessional: 40 Marks
L|T | P |Total Theory: 60 Marks
4101|104 Total: 100 Marks

Unit 1

Unit 2

Unit 3

Unit 4

Duration of Exam: 3 Hours

Introduction: Attributes of Quality, Evolution of Philosophy of Quality
Management, Quality Assurance and Total Quality Management, Models of Quality
Management, Customer Value Enhancement, Product Quality Improvement
Improvement Strategies: QFD, Taguchi Methods, 7 QC tools, Statistical Process
Control, Acceptance Sampling, Service Quality, Tools and Techniques of Service
Quality Improvement, Quality Costs, Strategic Quality Planning

Quality in Non-Manufacturing Activities: Finance, Marketing, Human Resource
Management, Administration

Quality System Implementation: 1SO 9000, Quality Information Systems, Quality
Audit & Reporting, Human Resource Management in TQM Environment, Case

Studies

Reference Books:
1. Quality Management by Kanishka Bedi. Pub.: Oxford Press
2. Quality Management by Howard Gitlow, Rosa Oppenheim, Alan Oppenheim, David

Levine. Pub: Mcgraw Hill

3. Statistical Quality Control by Eugene Grant, Richard Leavenworth. Pub: Mcgraw Hill



PHDM - 102 LEAN MANUFACTURING
PhD (Mechanical Engineering)

No. of Credits: 4 Sessional: 40 Marks
L|T | P |Total Theory: 60 Marks
4101|104 Total: 100 Marks

Unit 1

Unit 2

Unit 3

Unit 4

Unit 5

Duration of Exam: 3 Hours

Lean Manufacturing: History of Lean Manufacturing, Objectives of Lean
Manufacturing, Key Principles of Lean Manufacturing, Key implications of Lean
Manufacturing.

Lean Manufacturing Concepts: Value Creation and Waste, Main Kinds of Waste,
Customer pull vs push, Pull Production Different models of Pull Production, Impact
of Pull-Production on Production Planning, One piece flow Takt time and
calculation, Continuous Flow, Mixing Continuous and Discontinuous Flow,
Continuous  Improvement,  Kaizen, People Involvement, Cellular Layout,
Administrative Lean.

Lean Manufacturing Tools: Standard Work, Communication of Standard Work to
employee’s, Standard work and flexibilityy, TPS and lean house, Visual
Management, Quality at the Source ,Value Stream Mapping, The Five S’s,
Preventative Maintenance, Total Productive Maintenance, Changeover/ setup time,
Batch size reduction, Production layout and point of use storage, Kanban,
Production Leveling, Pacemaker, Overall Equipment Effectiveness.

Lean Manufacturing Implementation: Value Stream Mapping: Defining value,
Create VSM current state and calculation of VA and NVA, Set up future state,
understand gaps, identify process weakness and bottlenecks, developing action plan.,
Lean layout to reduce inventory, space, transportation and motion, improve
information flow, Standardization work and simulation, Standard work combination
table, TPM to reduce machine breakdown time, SMED to reduce changeover time,
On site quality management and control of scrap and rework, 5S and visual
management, Kanban and pull, Judoka, Pursue perfection and kaizen.

Inventory and Quality Control under Lean manufacturing: Principles of
inventory control, Comparison of JIT/lean and large lot EOQ operations, JIT

purchasing and supplier relations, New technologies supports Lean manufacturing,



JIT/EOQ Models, Methodology for vendor evaluation, Performance measurement of
JIT inventory control, Implementing strategy for JIT purchasing, Principles of JIT
quality control, Process control charts, Quality control circles, Performance
measurement of JIT quality control.

Reference books:
1. Kiyoshi Suzaki, The new shop floor management, The free press New York
2. How to implement lean manufacturing by Lonnie Wilson, Mcgraw Hill

3. Toyota Kata by Mike Rother, Mcgraw Hill, ISBN 978-0-07-163523-3



PHDM - 103 AUTOMATION IN MANUFACTURING
PhD (Mechanical Engineering)

No. of Credits: 4 Sessional: 40 Marks
L|T | P |Total Theory: 60 Marks
4101|104 Total: 100 Marks

Unit 1

Unit 2

Unit 3

Unit 4

Unit5

Unit 6

Unit 7

Duration of Exam: 3 Hours

Introduction: Automation in Production System, Principles and Strategies of
Automation, Basic Elements of an Automated System, Advanced Automation

Functions, Levels of Automations, introduction to automation productivity.

Material handling systems: Overview of Material Handling Systems- Rotary
feeders, oscillating force feeder, vibratory feeder, elevator type and Centrifugal type
feeders, Principles and Design Consideration, Material Transport Systems, Storage

Systems.

Automated Manufacturing Systems: Components, Classification and Overview of
Manufacturing  Systems, Manufacturing Cells, GT and Cellular Manufacturing,
FMS, FMS and its Planning and Implementation, Flow lines & Transfer
Mechanisms, Fundamentals and Analysis of Transfer Lines, product design for

automatic assembly.

Control Technologies in Automation: Industrial Control Systems, Process
Industries Verses Discrete-Manufacturing Industries, Continuous Verses Discrete
Control, Computer Process and its Forms. Sensors, Actuators and other Control

System Components.

Evaluation of automatic production: product manufacturability, orientation

devices- active and passive devices, parts orientation and Rocapement.

Pneumatic and hydraulic components and circuits: Boolean algebra, pneumatic
sensors and amplifiers, jet destruction devices, logic devices, schimit triggering
devices, developing pneumatic circuits for automatic die casting machine.

Modeling and Simulation for manufacturing Plant Automation: Introduction,

need for system Modeling, Building Mathematical Model of a manufacturing Plant,

Modern Tools- Artificial neural networks in manufacturing automation, Al in



manufacturing, Fuzzy decision and control, robots and application of robots for

automation.

Reference Books:

1. Handbook of design, manufacturing & Automation: R.C.Dorf, JohnWiley and Sons.

2. Automation, Production Systems and Computer Integrated Manufacturing, M.P.
Groover, Pearson Education.

3. Industrial Automation: W.P. David, John Wiley and Sons.

4. Computer Based Industrial Control, KrishnaKant, EEE-PHI

5. An Introduction to Automated Process Planning Systems, Tiess Chiu Chang & Richard
A.Wysk

6. Manufacturing assembly Handbook:- BrunoLotter

7. Anatomy of Automation, Amber G.H &P.S.Amber, Prentice Hall.

8. Performance Modeling of Automated Manufacturing Systems, Viswanandham, PHI



PHDM - 104 FLEXIBLE MANUFACTURING SYSTEM
PhD (Mechanical Engineering)

No. of Credits: 4 Sessional: 40 Marks
L|T | P |Total Theory: 60 Marks
4101|104 Total: 100 Marks

Duration of Exam: 3 Hours

Unit 1 Introduction: FMS definition and classification of manufacturing systems,
Automatedproduction cycle, Need of flexibility, Concept of flexibility, Types of
flexibilities and its measurement.

Unit 2 FMS Equipment: Why FMS, Factors responsible for the growth of FMS, FMS
types and applications, Economicjustification for FMS, Functional requirements for
FMS equipments, FMS processing and QA equipment, e.g., turning andmachining
centers, Co-ordinate measuring machines, Cleaning and deburring machines, FMS
system support equipment,Automated material handling and storage equipment,
cutting tool and tool management, Work holding considerations,Fixture
considerations in FMS environment.

Unit 3 Group Technology: GT concepts, Advantages of GT, Part family formation-coding
and classification systems; Part machine group analysis, Methods for cell formation,
Use of different algorithms, mathematical programming and graphtheoretic model

approach for part grouping, Cellular vs FMS production.

Unit 4 FMS related problem and Solution Methodology:

FMS design problems: Part assignment, Machine selection, Storage system
selection, Selection of pallets and fixtures,Selection of computer hardware and
software, designing for layout integration of machine storage, Material
handlingSystem and computer system, Communication networks.

- FMS planning problems: Strategic planning, Part type selection, Machine grouping,
production ratio and resourceallocation, Machine loading problems.

Operational & Control problems: Part scheduling, Machines robots & AGVS,
Process monitoring & control.

-FMS Implementation: Objectives, acceptance testing, Performance goals and

expectation maintenance concerns.



Reference Books:
1. Automation, Production System & Computer Integrated Manufacturing by Groover.
Pub.: Englewood
Design and Operation of SMS by Rankey. Pub.: IFS
Flexible Manufacturing System by Wernecks. Pub.: Spring-Verlag
FMS in Practice by Bonctto. Pub.: Northox Ford
Flexible Manufacturing Cells and systems by W.W. LuggenPub.: Prentice Hall India

S e

Performance Modelling of Automated Manufacturing Systems by Vishwanathan &

Narahari. Pub.: Prentice Hall India



PHDM - 105 SUPPLY CHAIN MANAGEMENT
PhD (Mechanical Engineering)

No. of Credits: 4 Sessional: 40 Marks
L|T | P |Total Theory: 60 Marks
4101|104 Total: 100 Marks

Unit 1

Unit 2

Unit 3

Unit 4

Unit 5

Duration of Exam: 3 Hours

Introduction: Understanding supply chain, supply chain performance; supply chain
drivers and obstacles.

Planning Demand and Supply in a Supply Chain: Demand forecasting in supply
chain, aggregate planning in supply chain, planning supply and demand; managing
predictable variability, economic order quantity models, reorder point models, multi-
echelon inventory systems. Risk pooling, Value of Information, Bullwhip Effect.
Planning and Integration in a Supply Chain: Managing uncertainty in a supply
chain, Supply chain Integration, Supplier relationship, VMI, Strategic Alliances,
Procurement decisions.

Distribution & Transportation, Network Design: Distribution network design,
Transportation aspects in a supply chain, facility decision, Warehousing decisions in
a supply chain.

Coordinating a Supply Chain and IT-enabled Supply Chains: Coordination and
e-business in a supply chain, Information technology and its use in supply chain.
Technology Standards in a supply chain.

Reference Books:

1. Designing and Managing the Supply Chain (3" ed.) by D. Simchi-Levi, P. Kaminsky,
E. Simchi-Levi and Ravi Shankar. Pub.: Tata McGraw-Hill, 2008.
2. Supply Chain Logistics Management (2" ed.) by Donald Bowersox, David Closs, M.

Bixby Cooper. Pub.: Mcgraw Hill



PHDM - 106 ENGINEERING FAILURE ANALYSIS AND PREVENTION
PhD (Mechanical Engineering)

No. of Credits: 4 Sessional: 40 Marks
L|T | P |Total Theory: 60 Marks
4101|104 Total: 100 Marks

Duration of Exam: 3 Hours

Common causes of failure, Principles of failure analysis, Fracture mechanics approach to
failure problems, Techniques of failure analysis, Service failure mechanisms, Ductile and
brittle fracture, Fatigue fracture, wear failures, Fretting failures, Environmental induced
failures, Processing failures (Forging, Casting, Machining etc.), Failure problems in joints
and weldments, Case studies for ferrous and non-ferrous metallic parts and parts made from

polymers and ceramic.

Reference Books:
1. Machine design- an integrated approach by R. L. Norton, Pearson Education, Asia.
2. Mechanical Metallurgy by George E. Dieter, Tata McGraw Hill Pub., New Delhi
3. Design of machine elements by V. B. Bhandari, Tata McGraw Hill Pub., New Delni
4. A Text Book of Machine Design by R.S. Khurmi and J.K. Gupta, S. Chand Pub.



PHDM - 107 THERMOECONOMICS AND POWER PLANTS
PhD (Mechanical Engineering)

No. of Credits: 4 Sessional: 40 Marks
L|T | P |Total Theory: 60 Marks
4101|104 Total: 100 Marks

Duration of Exam: 3 Hours

First law optimization, availability, Exergy analysis, Second law optimization of thermal

systems.

Energy audits and conservation programme, elements of energy accounting, Economic

aspects of Power plants.

Economic analysis- principles of the economic evaluation, levelized cost.

Thermo- economic analysis: Fundamentals of thermo- economics, thermo- economic

variables, thermo- economic evaluation, thermo- economic optimization.

Review of various ideal cycles- Rankine and Brayton- and fuel air cycles, Thermodynamic
optimization of design parameters, Real cycle effects- internal and external irreversibilities,

pressure drops, heat loss, combustion losses and their impact on thermodynamic cycle.

Coal based power plants, Performance analysis of components, steam power plants heat

balance.

Reference Books:
1. Thermal Design & Optimization by Bejan.
2. Exergy method of Thermal Plant analysis by Kotas
3. Power Plant engineering by P.C. Sharma



PHDM - 108 APPLIED COMPUTATIONAL METHODS
PhD (Mechanical Engineering)

No. of Credits: 4 Sessional: 40 Marks
L|T | P |Total Theory: 60 Marks
4101|104 Total: 100 Marks

Duration of Exam: 3 Hours

Unit 1 Introduction:Algorithms.  Methods  of  undetermined  coefficients.Numerical
differentiation and integration.

Unit 2 Differential and Algebraic Equations:Solution of ordinary differential equations.
Solution of linear and non-linear algebraic equations, Boundary value problems and
initial value problems, Numerical solution of partial differential equations, Solution
of polynomial and transcendental equations, ordinary differential equations with
initial conditions.

Unit 3 Matrix Algebra:matrix algebra and simultaneous equations, eigen values and
eigenvectors of a real symmetry matrix, least square curve fittings. Eigenvalue
problems.

Reference Books:

1. Higher Engineering Mathematics by Dr. B.S. Grewal (Khanna Publishers)



PHDM - 109 PLASTICS PROCESSING AND MOULD MANUFACTURING

PROCESSES
PhD (Mechanical Engineering)

No. of Credits: 4 Sessional: 40 Marks
L|T | P [Total Theory: 60 Marks
4101|014 Total: 100 Marks

Unit 1

Unit 2

Unit 3

Duration of Exam: 3 Hours

Plastics Processing:Plastics processing and classification of processing Machines;
Injection Moulding, Blow Molding, Extrusion, calendaring, thermoforming, various
method of processing of FRP.

Manufacturing:Advanced Engineering Materials & the limitations of Conventional
manufacturing processes; Classification of advanced manufacturing processes;
Water jet & abrasive water jet machining; Ultrasonic machining; Electrical
discharge machining; lon Beam, Electron Beam & Laser beam in manufacturing;
PVD & CVD; Micro and Nano Manufacturing.

* Computational Methods in Mechanical Engineering:Introduction to  the
computer hardware and the software; Numerical errors; Solving algebraic equations,
Newton- Raphson method, systems of nonlinear equations; Curve fitting, Least
square method; Numerical Integration, Trapezoidal rule; Solution of linear systems,
direct and iterative methods; Numerical solution of ordinary differential equations,
Runge-Kutta methods, shooting method; Numerical solution of partial differential
equations; Stability analysis.  Application of various analysis / optimization tools
/software’s.

* (optional) Research Scholar must go though the various computational techniques

as per requirement according to the Research area

Reference Books:
1. A Ghosh and A K Mallik, Manufacturing Science, Affiliated East-West Press Pvt Ltd,
1995.

2. James Brown, Modern Manufacturing Processes, Industrial Press Inc, 1991.

3. William M. Steen, Laser Material Processing, 3rd edition, Springer, 2003.

4. Mark J. Jackson, Microfabrication and Nanomanufacturing, Taylor & Francis, 2008.



5. Chue San Yoo, Semiconductor Manufacturing Technology, World Scientific, 2008.

6. S. S. Sastry, Introductory Methods of Numerical Analysis, 4th edition, Prentice Hall of
India Private Limited, 2006.

7. S. V. Patankar, Numerical heat transfer and fluid flow, Taylor & Francis, 2007.



PHDM - 110 ADVANCED MANUFACTURING SYSTEMS
PhD (Mechanical Engineering)

No. of Credits: 4 Sessional: 40 Marks
L|T | P |Total Theory: 60 Marks
4101|104 Total: 100 Marks

Unit 1

Unit 2

Unit 3

Unit 4

Duration of Exam: 3 Hours

Manufacturing systems:Introduction to manufacturing systems, fundamentals of
numerical control (NC). Advantage of NC systems, Classifications of NC.Path
generation, CNC Milling and CNC lathe, FMS,components of FMS, Applications,
merits and demerits of FMS. RMS and its applications, Difference between FMS,
RMS, DMS.

Unconventional Machining Processes:Abrasive jet machining, applications,
Process Parameters. Ultrasonic machining: Principles, applications, analysis of
process parameters. Electro chemical machining and grinding. Electric discharge
machining: principles, selection of tools materials and dielectric fluid. Electron beam
machining relative merits and demerits. Laser beam machining Principles and
application.

Quality:Basic Concept, Quality Costs, Fitness for Use, Quality Characteristics,
Parameters of Fitness for use, Definition of quality and its meaning and importance
in industry, Control and Quality control, Quality Tasks, Quality functions, The
system Concept, Quality systems, quality assurance and ISO 9000 quality system
standards, Quality costs concept, Quality cost categories, Examples of Quality cost
studies, Securing the Cost figures, Pareto Analysis, Cost reduction Programs and
economics of quality.

Total Quality Management:Basic Concept of TQM, QFD, FMEA, JIT systems,
Pareto analysis, Cause and effect diagram, Scatter diagram, Run charts, Graph

theory approach

Reference Books:
1. A Ghosh and A K Mallik, Manufacturing Science, Affiliated East-West Press Pvt Ltd,
1995.
2. Quality Management by Kanishka Bedi. Pub.: Oxford Press



PHDM - 111 SYSTEMS RELIABILITY AND MAINTENANCE MANAGEMENT

PhD (Mechanical Engineering)

No. of Credits: 4 Sessional: 40 Marks
L|T | P |Total Theory: 60 Marks
4101|104 Total: 100 Marks

Unit 1

Unit 2

Unit 3

Unit 4

Unit 4

Duration of Exam: 3 Hours

Module I:Introduction to reliability, availabilty and safety engineering and
management. Select statistical concepts and probability distributions. Optimization
techniques for systems reliability, availability and safety.Reliability, availability,
safety and maintainability.

Module Il:Maintenance Planning and Control. Maintenance management objectives
and functions. Classification of Maintenance system. Maintenance Planning and
Scheduling. Issues of Replacement wversus reconditioning and imperfect repair
maintenance models. Diagnostic tools of failure analysis: Failure Mode Effect and
Criticality Analysis, Fault Tree Analysis.

Module Ill:Information System for Reliability, Safety and Maintenance
Management. Organizational aspects and a computer aided management information
system for reliability, safety and maintenance. Life cycle costing and cost
management  for maintenance.Human factors in  maintenance, Maintenance
Manpower Planning.

Module 1V:System concepts in RAM Engineering, Failure distributions, Statistical
analysis of failure data, Weibull analysis, Monte Carlo simulation, System reliability
assessment. Reliability of repairable and non-repairable systems.Point, mission and
steady state availability. Availability assessment.Maintainability and its assessment.
Design for reliability and maintainability’, Practical applications of RAM
Engineering to systems, products and processes.

Module V:Stochastic Processes: Definition and classification of general stochastic
processes. Markov Chains: definition, transition probability matrices, classification
of states, limiting properties. Markov Chains with Discrete State Space: Poisson
process, birth and death processes. Renewal Process: renewal equation, mean

renewal time, stopping time. Markov Process with Continuous State Space.



Reference Books:
1. Reliability Engineering by BalaGuruswamy (TMH)
2. An Introduction to Stochastic Modeling, Fourth Edition by Mark A. Pinsky (Author),
Samuel Karlin (Author) - Academic Press



