SYLLABI

OF

PhD (M echanical)

2010 - 2011

DEPARTMENT OF MECHANICAL ENGINEERING

YMCA UNIVERSITY OF SCIENCE &
TECHNOLOGY
FARIDABAD-121006



QUALITY MANAGEMENT: A SYSTEMSPERSPECTIVE

Attributes of Quality, Evolution of Philosophy ofu@lity Management, Quality Assurance
and Total Quality Management, Models of Quality Mgement, Customer Value
Enhancement, Product Quality Improvement, QFD, thgMethods, 7 QC tools, Statistical
Process Control, Acceptance Sampling, Service Qudlools and Techniques of Service
Quality Improvement, Quality Costs, Strategic QuwaliPlanning, Quality in Non-

Manufacturing Activities : Finance, Marketing, HumaResource Management,
Administration, Quality System Implementation: 18000, Quality Information Systems,
Quality Audit & Reporting, Human Resource ManagemenTQM Environment, Case

Studies.

Reference Books:
1. Quality Management by Kanishka Bedi. Pub.: @kf@ress
2. Quality Management by Howard Gitlow, Rosa Op@em, Alan Oppenheim, David
Levine. Pub: Mcgraw Hill

3. Statistical Quality Control by Eugene Granghird Leavenworth. Pub: Mcgraw Hill



LEAN MANUFACTURING

Lean Manufacturing: History of Lean Manufacturing, Objectives of Lelslanufacturing,
Key Principles of Lean Manufacturing, Key implicais of Lean Manufacturing.

Lean Manufacturing Concepts: Value Creation and Waste, Main Kinds of Waste,
Customer pull vs push, Pull Production Differentdels of Pull Production, Impact of Pull-
Production on Production Planning, One piece flaaktTtime and calculation, Continuous
Flow, Mixing Continuous and Discontinuous Flow, @ooous Improvement, Kaizen,
People Involvement, Cellular Layout, Administrativean.

Lean Manufacturing Tools. Standard Work, Communication of Standard Work to
employee’s, Standard work and flexibility, TPS dean house, Visual Management, Quality
at the Source ,Value Stream Mapping, The Five Bi®ventative Maintenance, Total
Productive Maintenance, Changeover/ setup timeghBaize reduction, Production layout
and point of use storage, Kanban, Production LegelPacemaker, Overall Equipment
Effectiveness.

Lean Manufacturing Implementation: Value Stream Mapping: Defining value, Create
VSM current state and calculation of VA and NVA,t $¢ future state, understand gaps,
identify process weakness and bottlenecks, deveopction plan., Lean layout to reduce
inventory, space, transportation and motion, imprimformation flow, Standardization work

and simulation, Standard work combination tableMTi® reduce machine breakdown time,
SMED to reduce changeover time, On site quality agement and control of scrap and
rework, 5S and visual management, Kanban and judipka, Pursue perfection and kaizen.

Inventory and Quality Control under Lean manufacturing: Principles of inventory
control, Comparison of JIT/lean and large lot EQ§grations, JIT purchasing and supplier
relations, New technologies supports Lean manufiagiuJIT/EOQ Models, Methodology
for vendor evaluation, Performance measurementlofinzentory control, Implementing
strategy for JIT purchasing, Principles of JIT dgyatontrol, Process control charts, Quality
control circles, Performance measurement of JITityuzontrol.

Reference books:
1. Kiyoshi Suzaki, The new shop floor management, fiée press New York
2. How to implement lean manufacturing by Lonnie Wilstcgraw Hill
3. Toyota Kata by Mike Rother, Mcgraw Hill, ISBN 97800-163523-3



AUTOMATION IN MANUFACTURING

Introduction:

Automation in Production System, Principles andtggies of Automation, Basic Elements
of an Automated System, Advanced Automation FunetioLevels of Automations,
introduction to automation productivity.

Material handling systems:

Overview of Material Handling Systems- Rotary fesdescillating force feeder, vibratory
feeder, elevator type and Centrifugal type feedPrinciples and Design Consideration,
Material Transport Systems, Storage Systems.

Automated Manufacturing Systems:

Components, Classification and Overview of Manufeang Systems, Manufacturing Cells,
GT and Cellular Manufacturing, FMS, FMS and itsriPiag and Implementation, Flow lines
& Transfer Mechanisms, Fundamentals and Analysi$rahsfer Lines, product design for
automatic assembly.

Control Technologiesin Automation:

Industrial Control Systems, Process Industries &®erBiscrete-Manufacturing Industries,
Continuous Verses Discrete Control, Computer Pessl its Forms. Sensors, Actuators
and other Control System Components.

Evaluation of automatic production:

product manufacturability, orientation devices-iaetand passive devices, parts orientation
and Rocapement.

Pneumatic and hydraulic components and cir cuits:

Boolean algebra, pneumatic sensors and amplifjetsjestruction devices, logic devices,
schimit triggering devices, developing pneumaticuiis for automatic die casting machine.

Modeling and Simulation for manufacturing Plant Automation: Introduction, need for
system Modeling, Building Mathematical Model of amafacturing Plant, Modern Tools-
Artificial neural networks in manufacturing autonoat, Al in manufacturing, Fuzzy decision
and control, robots and application of robots fatoanation.

Reference Books:
1. Handbook of design, manufacturing & Automation: RODrf, John Wiley and Sons.
2. Automation, Production Systems and Computer IntegraManufacturing, M.P.
Groover, Pearson Education.
3. Industrial Automation: W.P. David, John Wiley anonS.
4. Computer Based Industrial Control, Krishna KantE=EH|
5. An Introduction to Automated Process Planning SysteTiess Chiu Chang & Richard
A. Wysk
. Manufacturing assembly Handbook:- BrunoLotter
. Anatomy of Automation, Amber G.H & P. S. Amber, Rtiee Hall.
. Performance Modeling of Automated Manufacturingt8yss, Viswanandham, PHI
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FLEXIBLE MANUFACTURING SYSTEM

Introduction: FMS definition and classification of manufacturirsystems, Automated
production cycle, Need of flexibility, Concept dexibility, Types of flexibilities and its
measurement.

FMS Equipment: Why FMS, Factors responsible for the growth of ENFMS types and
applications, Economic justification for FMS, Funcial requirements for FMS equipments,
FMS processing and QA equipment, e.g., turning amathining centers, Co-ordinate
measuring machines, Cleaning and deburring machiAgls system support equipment,
Automated material handling and storage equipmeuiting tool and tool management,
Work holding considerations, Fixture considerationEMS environment.

Group Technology: GT concepts, Advantages of GT, Part family foromttoding and
classification systems; Partmachine group analygisthods for cell formation, Use of
different algorithms, mathematical programming gnaph theoretic model approach for part
grouping, Cellular vs FMS production.

FM Srelated problem and Solution M ethodology:

- FMS design problems: Part assignment, Machirecseh, Storage system selection,
Selection of pallets and fixtures, Selection of pomer hardware and software,
designing for layout integration of machine storalyiaterial handling System and
computer system, Communication networks.

- FMS planning problems: Strategic planning, Pgpetselection, Machine grouping,
production ratio and resource allocation, MachoeIng problems.

- Operational & Control problems: Part scheduliigchines robots & AGVS, Process
monitoring & control.

- FMS Implementation: Objectives, acceptance tgstiRPerformance goals and
expectation maintenance concerns.

Reference Books:

1. Automation, Production System & Computer Insgd Manufacturing by Groover.
Pub.: Englewood
Design and Operation of SMS by Rankey. Puls: IF
Flexible Manufacturing System by Wernecks. P8pring-Verlag
FMS in Practice by Bonctto. Pub.: Northox Ford
Flexible Manufacturing Cells and systems by WL\Wggen Pub.: Prentice Hall India
Performance Modelling of Automated Manufacturi@gstems by Vishwanathan &
Narahari. Pub.: Prentice Hall India
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SUPPLY CHAIN MANAGEMENT

Introduction: Understanding supply chain, supply chain perforreasupply chain drivers
and obstacles.

Planning Demand and Supply in a Supply Chain: Demand forecasting in supply chain,
aggregate planning in supply chain, planning sumptd demand; managing predictable
variability, economic order quantity models, reargeint models, multi-echelon inventory
systems. Risk pooling, Value of Information, Buliwltffect.

Planning and Integration in a Supply Chain: Managing uncertainty in a supply chain,
Supply chain Integration, Supplier relationship, VMstrategic Alliances, Procurement
decisions.

Distribution & Transportation, Network Design: Distribution network design,
Transportation aspects in a supply chain, faci#gision, Warehousing decisions in a supply
chain.

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

Reference Books:
1. Designing and Managing the Supply Chaifl €8l.) by D. Simchi-Levi, P. Kaminsky,
E. Simchi-Levi and Ravi Shankar. Pub.: Tata McG-2008.
2. Supply Chain Logistics Management%®2d.) by Donald Bowersox, David Closs, M.
Bixby Cooper. Pub.: Mcgraw Hill



ENGINEERING FAILURE ANALYSISAND PREVENTION

Common causes of failure, Principles of failure lgsia, Fracture mechanics approach to
failure problems, Techniques of failure analysisyv&e failure mechanisms, Ductile and
brittle fracture, Fatigue fracture, wear failurdsetting failures, Environmental induced
failures, Processing failures (Forging, Casting,cMaing etc.), Failure problems in joints
and weldments, Case studies for ferrous and noademetallic parts and parts made from
polymers and ceramic.

Reference Books:
1. Machine design- an integrated approach by Rldrton, Pearson Education, Asia.
2. Mechanical Metallurgy by George E. Dieter, TtiagGraw Hill Pub., New Delhi
3. Design of machine elements by V. B. BhandariacGraw Hill Pub., New Delhi
4. A Text Book of Machine Design by R.S. Khurmi ahH{. Gupta, S. Chand Pub.



THERMOECONOMICSAND POWER PLANTS

First law optimization, availability, Exergy analys Second law optimization of thermal
systems.

Energy audits and conservation programme, elemehtenergy accounting, Economic
aspects of Power plants.

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

Thermo- economic analysis: Fundamentals of thermoenomics, thermo- economic
variables, thermo- economic evaluation, thermofeadc optimization.

Review of various ideal cycles- Rankine and Braytand fuel air cycles, Thermodynamic
optimization of design parameters, Real cycle ¢ffemternal and external irreversibilities,
pressure drops, heat loss, combustion losses airdrtipact on thermodynamic cycle.

Coal based power plants, Performance analysis wipoaents, 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



