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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 

 
 I Semester 
 
Category Course Title Int. marks Ext. marks L T P C 

PC-1 Automation in Manufacturing 25 75 4 0 0 4 
PC-2 Computer Aided Manufacturing  25 75 4 0 0 4 
PC-3 Theory of Metal Cutting 25 75 4 0 0 4 
PE-1 1. Design For Manufacturing and Assembly 

2. Special Manufacturing Process 
3. Product Data Management 

25 75 3 0 0 3 

PE-2 1. Advanced Mechatronics 
2. Precision Engineering 
3. Rapid Prototyping Technologies 

25 75 3 0 0 3 

OE-1 *Open Elective –I  25 75 3 0 0 3 
Laboratory I Advanced CAD/CAM  Lab 25 75 0 0 3 2 
Seminar I Seminar-I 100 0 0 0 3 2 

                                         Total  275 525 21 0 6 25 
 

II Semester 
 
Category Course Title Int. 

marks 
Ext. 

marks 
L T P C 

PC-4 Performance Modeling & Analysis of 
Manufacturing Systems 

25 75 4 0 0 4 

PC-5 Materials Technology 25 75 4 0 0 4 
PC-6 Manufacturing Systems: Simulation Modeling & 

Analysis  
25 75 4 0 0 4 

PE-3 1. Quality Engineering in manufacturing 
2. Industrial Robotics 
3. Advanced Tool Design 

25 75 3 0 0 3 

PE4 1. Total Quality Management 
2. Vibrational Analysis & Conditioning 

Monitoring 
3. Concurrent Engineering & Product life cycle 

Management 

25 75 3 0 0 3 

OE-2 *Open Elective - II 25 75 3 0 0 3 
Laboratory 

II 
Manufacturing Simulation & Precision 
Engineering Lab 

25 75 0 0 3 2 

Seminar II Seminar-II 100 0 0 0 3 2 
Total  275 525 21 0 6 25 
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III Semester 
 

Course Title Int. 
marks 

Ext. 
marks 

L T P C 

Technical Paper Writing 100 0 0 3 0 2 
Comprehensive Viva-Voce 0 100 0 0 0 4 
Project work Review II 100 0 0 0 22 8 

Total  200 100 0 3 22 14 
 

IV Semester 
 

Course Title Int. 
marks 

Ext. 
marks 

L T P C 

Project work Review III 100 0 0 0 24 8 
Project Evaluation (Viva-Voce) 0 100 0 0 0 16 

Total  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 I, please refer 7.10 in R17 Academic Regulations. 
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD 
   

M. Tech – I year I Sem. (AMS) 
 

AUTOMATION IN MANUFACTURING 
(Professional Core – 1) 

UNIT – I  
Over View of Manufacturing and Automation: Production systems, Automation in production 
systems, Automation principles and   strategies, Manufacturing operations, production facilities. Basic 
elements of an automated system, levels of automation; Hardware components for automation and 
process control, programmable logic controllers and personal computers. 
 

UNIT – II:  
Material Handling and Identification Technologies: Material handling, equipment, Analysis. 
Storage systems, performance and location strategies, Automated storage systems, AS/RS, types. 
Automatic identification methods, Barcode technology, RFID. 
 
UNIT – III:  
Manufacturing Systems and Automated Production Lines: Manufacturing systems: components 
of a manufacturing system, Single station manufacturing cells; Manual Assembly lines, line balancing 
Algorithms, Mixed model Assembly lines, Alternative Assembly systems. Automated production lines, 
Applications, Analysis of transfer lines. 
 

UNIT – IV: 
Automated Assembly Systems: Fundamentals, Analysis of Assembly systems. Cellular 
manufacturing, part families, cooling, production flow analysis. Group Technology and flexible 
Manufacturing systems, Quantitative Analysis. 
 

UNIT – V:  
Quality Control and Support Systems: Quality in Design and manufacturing, inspection principles 
and strategies, Automated inspection, contact Vsnon contact, CMM. Manufacturing support systems. 
Quality function deployment, computer aided process planning, concurrent engineering, shop floor 
control, just in time and lean production.   
 
REFERENCES: 

1. Automation, production systems and computer integrated manufacturing/ Mikell. P 
Groover/PHI/3rd edition/2012. 

2. CAD/CAM/CIM/ P. Radha Krishnan & S. Subrahamanyarn and Raju/New Age  
International Publishers/2003. 

3. System Approach to Computer Integrated Design and Manufacturing/ Singh/John  
Wiley /96.  

4. Computer Aided Manufacturing/Tien-Chien Chang, Richard A. Wysk and Hsu-Pin Wang/ 
Pearson/ 2009.  

5. Manufacturing and Automation Technology / R Thomas Wright and Michael Berkeihiser / 
Good Heart/Willcox Publishers. 
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD 
  

M. Tech – I year I Sem. (AMS) 
 

COMPUTER AIDED MANUFACTURING 
(Professional Core – 2)  

UNIT - I  
Computer-Aided Programming: General information, APT programming, Examples Apt 
programming problems (2D machining only). NC programming on CAD/CAM systems, the design and 
implementation of post processors .Introduction to CAD/CAM software, Automatic Tool Path 
generation. 
 
UNIT - II 
Tooling for CNC Machines: Interchangeable tooling system, preset and qualified toois, coolant fed 
tooling system, modular fixturing, quick change tooling system, automatic head changers.  DNC 
Systems and Adaptive Control: Introduction, type of DNC systems, advantages arid disadvantages of 
DNC, adaptive control with optimization, Adaptive control with constrains, Adaptive control of 
machining processes like turning, grinding.  
 
UNIT - III  
Post Processors for CNC: 
Introduction to Post Processors: The necessity of a Post Processor, the general structure of a Post 
Processor, the functions of a Post Processor, DAPP — based- Post Processor: Communication 
channels and major variables in the DAPP — based Post Processor, th creation of a DAPP — Based 
Post Processor.  
 
UNIT - IV 
Micro Controllers: Introduction, Hardware components, I/O pins, ports, external memory:, counters, 
timers and serial data I/O interrupts. Selection of Micro Controllers Embedded Controllers, 
Applications and Programming of Micro Controllers.  Programming Logic Controllers (PLC’ s): 
Introduction, Hardware components of PLC, System, basic structure, principle of operations, 
Programming mnemonics timers, Internal relays and counters, Applications of PLC’s in CNC 
Machines.  
 
UNIT - V  
Computer Aided Process Planning: Hybrid CAAP System, Computer Aided Inspection and quality 
control, Coordinate Measuring Machine, Limitations of CMM, Computer Aided Testing, Optical 
Inspection Methods, Artificial Intelligence and expert system: Artificial Neural Networks, Artificial 
Intelligence in CAD, Experts systems and its structures. 
 
REFERENCES: 
1. Computer Control of Manufacturing Systems / Yoram Koren / McGraw Hill. 1983.  
2. Computer Aided Design Manufacturing – K. Lalit Narayan, K. Mallikarjuna Rao and M.M.M. 

Sarcar, PHI, 2008. 
3. CAD/CAM Principles and Applications, P.N. Rao, TMH  
4. CAD / CAM / CIM, Radhakrishnan and Subramanian, New Age 
5. Principles of Computer Aided Design and Manufacturing, Farid Amirouche, Pearson 
6. Computer Numerical Control Concepts and programming, Warren S Seames, Thomson. 
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD 

   
M. Tech – I Year – I Sem. (AMS) 

 
THEORY OF METAL CUTTING 

     (Professional Core - 3) 
 
Unit -I 
Mechanics of Metal Cutting: Geometry of Metal Cutting Process, Chip formation, Chip thickness 
ratio, radius of chip curvature, cutting speed, feed and depth of cut – Types of chips chip breakers. 
Orthogonal and Oblique cutting processes – definition, Forces and energy calculations (Merchant’s 
Analysis) – Power consumed – MRR- Effect of Cutting variables on Forces, Force measurement 
using Dynamometers. 
 
Unit - II 
Single Point Cutting Tool: Various systems of specifications, single point cutting tool geometry and 
their inter-relation.  Theories of formation of built-up edge and their effect, design of single point 
contact tools throwaway inserts. 
 
Unit - III 
Multipoint Cutting Tool: Drill geometry, design of drills, Rake & Relief angles of twist drill, speed, 
feed and depth of cut, machining time, forces, milling cutters, cutting speed &feed machining time- 
design – from cutters. 
Grinding: Specifications of grinding of grinding wheel, mechanics of grinding, Effect of Grinding 
conditions on wheel wear and grinding ratio. Depth of cut, speed, machining time, temperature power. 
 
Unit - IV 
Tool Life and Tool Wear:  Theories of tool wear – adhesion, abrasive and diffusion wear 
mechanisms, forms of wear, Tool life criteria and machinability index. 
Types of sliding contact, real area of contact, laws of friction and nature of frictional force in metal 
cutting.  Effect Tool angle, Economics, cost analysis, mean co-effect of friction. 
 
Unit - V 
Cutting Temperature: Sources of heat in metal cutting, influence of metal conditions, Temperature 
distribution, zones, experimental techniques, analytical approach. Use of tool- work thermocouple for 
determination of temperature. Temperature distribution in Metal Cutting. 
Cutting fluids: Functions of cutting fluids, types of cutting fluids, properties, selection of cutting fluids. 
Cutting tool materials: Historical developments, essential properties of cutting tool materials, types, 
composition and application of various cutting tool materials, selection of cutting tool materials. 
 
REFERENCES: 

1. Metal Cutting Principles/ MC Shaw / Oxford and IBH Publications, New Delhi, 1969 
2. Fundamentals of Machining /Boothryd/ Edward Amold publishers Ltd 1975 
3. ‘ Tool Design’ by David Son / Lacain/ Goud, Tata Me Graw Hill 
4. Fundamentals of Tool Design by Wilson fw , ASTME PHI 2010. 
5. Technology of machine tools, Steve F. Krar, Arthur R. Gill and Peter Smid, Mcgraw Hill 

Education (India) Pt. Ltd., 2013. 
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD 
   

M. Tech – I year I Sem. (AMS) 
 

DESIGN FOR MANUFACTURING AND ASSEMBLY 
(Professional Elective- 1) 

UNIT - I  
Introduction: Design philosophy steps in Design process - General Design rules for manufacturability 
- basic principles of design Ling for economical production - creativity in design.  Materials: Selection 
of Materials for design Developments in Material technology - criteria for material selection - Material 
selection interrelationship with process selection process selection charts. 
 
UNIT- II  
Machining Process: Overview of various machining processes - general design rules for machining - 
Dimensional tolerance and surface roughness - Design for machining - Ease  - Redesigning of 
components for machining ease with suitable examples.  General design recommendations for 
machined parts. Metal Casting: Appraisal of various casting processes, selection of casting process, 
- general design considerations for casting - casting tolerances - use of solidification simulation in 
casting design - product design rules for sand casting.  
 
UNIT- III 
Metal Joining: Appraisal of various welding processes, Factors in design of weldments 
- general design guidelines - pre and post treatment of welds - effects of thermal stresses in weld 
joints - design of brazed joints.  Forging - Design factors for Forging - Closed dies forging design - 
parting lines of die5 drop forging die design - general design recommendations.  Extrusion & Sheet 
Metal Work: Design guidelines for extruded sections - design principles for Punching, Blanking, 
Bending, Deep Drawing - Keeler Goodman Forming Line Diagram - Component Design for Blanking.  
 
UNIT-IV 
Assemble Advantages: Development of the assemble process, choice of assemble method 
assemble advantages social effects of automation.  
Automatic Assembly Transfer Systems: Continuous transfer, intermittent transfer, indexing 
mechanisms, and operator - paced free – transfer machine. 
 
UNIT-V 
Design of Manual Assembly: Design for assembly fits in the design process, general design 
guidelines for manual assembly, development of the systematic DFA methodology, assembly 
efficiency, classification system for manual handling, classification system for manual insertion and 
fastening, effect of part symmetry on handling time, effect of part thickness and size on handling time, 
effect of weight on handling time, parts requiring two hands for manipulation, effects of combinations 
of factors, effect of symmetry effect of chamfer design on insertion operations, estimation of insertion 
time. 
 
REFERENCES: 

1. Assembly Automation and Product Design/ Geoffrey Boothroyd/ Marcel Dekker Inc., NY, 
1992. 

2. Engineering Design - Material & Processing Approach/ George E. Deiter/McGraw Hill Intl. 2nd 
Ed. 2000. 

3. Hand Book of Product Design/ Geoffrey Boothroyd/ Marcel and Dekken, N.Y. 1990. 
4. Computer Aided Assembly London/ A Delbainbre/. 
5. Product Design for Manufacturing and Assembly/ Geoffrey Boothroyd, Peter Dewhurst & 

Winston Ansthony Knight/CRC Press/2010  
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD 
         

M. Tech – I year I Sem. (AMS) 
 

SPECIAL MANUFACTURING PROCESS 
(Professional Elective- 1) 

UNIT- I  
Surface Treatment: Scope, Cleaners, Methods of cleaning, Surface coating types, and ceramic and 
organic methods of coating, economics of coating. Electro forming,  Chemical vapor deposition, 
thermal spraying, Ion implantation, diffusion coating,  Diamond coating and cladding.  
 
UNIT- II  
Processing of Ceramics: Applications, characteristics, classification .Processing of particulate 
ceramics, Powder preparations, consolidation, Drying, sintering, Hot compaction, Area of application, 
finishing of ceramics.  Processing of Composites: Composite Layers, Particulate and fiber reinforced 
composites, Elastomers, Reinforced plastics, MMC, CMC, Polymer matrix composites.  
 
UNIT- III  
Fabrication of Microelectronic Devices: : Crystal growth and wafer preparation, Film Deposition 
oxidation, lithography, bonding and packaging, reliability and yield, Printed Circuit boards, computer 
aided design in micro electronics, surface mount technology, Integrated circuit economics.  
 
UNIT - IV 
Micro and Nano Manufacturing Techniques; Methods of micromachining; Abrasive jet, Ultrasonic, 
Abrasive water jet micromachining, Micro turning, Microdrilling; Abrasive based, Nano finishing 
processes; Abrasive flow finishing, Chemomechanical polishing. 
 
UNIT -V 
Rapid Prototyping: Working Principles, Methods, Stereo Lithography, Laser Sintering, Fused 
Deposition Method, Applications and Limitations, Rapid tooling, Techniques of rapid manufacturing  
 
REFERENCES: 

1. Manufacturing Engineering and Technology I Kalpakijian / Adisson Wesley, 1995. 
2.  Process and Materials of Manufacturing / R. A. Lindburg / 1th edition, PHI 1990.  
3. Microelectronic packaging handbook / Rao. R. Thummala and Eugene, J. Rymaszewski / Van 

Nostrand Renihold,  
4. MEMS & Micro Systems Design and manufacture / Tai — Run Hsu / TMGH  
5. Advanced Machining Processes / V.K .Jain / Allied Publications.  
6. Introduction to Manufacturing Processes / John A ScheyI McGraw Hill.  
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD 
   

M. Tech – I year I Sem. (AMS) 
 

PRODUCT DATA MANAGEMENT 
(Professional Elective- 1) 

UNIT- I 
Introduction -Need for IPPD – strategic importance of product development – integration of 
customer, designer, material supplier and process planner, Competitor and costumer – behavior 
analysis. Understanding customer – promoting customer understanding – involve customer in 
development and managing requirements – Organization – process management and improvement – 
Plan and establish product specification. 
 
UNIT - II  
Concept Generation and Selection: Task – Structured approaches – Clarification – Search – 
Externally and internally – explore systematically – reflect on the solutions and process – concept 
selection – methodology – benefits. 
PRODUCT ARCHITECTURE: Implications – Product change – variety – component standardization – 
product performance – manufacturability. 
 
UNIT - III  
Product Development Management: Establishing the architecture – creation – clustering – 
geometric layout development – fundamental and incidental interactions – related system level design 
issues – secondary systems – architecture of the chunks – creating detailed interface specifications. 
Industrial Design: Integrate process design – Managing costs – Robust design – Integrating CAE, 
CAD, CAM tools – simulating product performance and manufacturing processing electronically – 
Need for industrial design – impact – design process. 
 
UNIT - IV  
Investigation of customer needs – conceptualization – refinement – management of the industrial 
design process – technology driven products – user – driven products – assessing the quality of 
industrial design. 
 
UNIT - V  
Design for Manufacturing and Product Development: Definition – Estimation of manufacturing 
cost – reducing the component costs and assembly costs – Minimize system complexity. Prototype 
basics – Principles of prototyping – planning for prototypes – Economics analysis – Understanding 
and representing tasks – baseline project planning – accelerating the project execution. 
 
REFERENCES: 

1. Product Design and Development / Kari T. Ulrich and Steven D. Eppinger / McGraw Hill 
International Edns. 1999. 

2. Concurrent Engg/integrated Product development / Kemnneth Crow / DRM Associates, 26/3, 
Via Olivera, Palos Verdes, CA 90274(310)377-569, Workshop Book. 

3. Effective Product Design and Development / Stephen Rosenthal / Business One Orwin, 
Homewood, 1992, ISBN, 1-55623-603-4. 

4. Tool Design–Integrated Methods for Successful Product Engineering / Staurt Pugh / Addsion 
Wesley Publishing, Neyourk, NY, 1991, ISBN 0-202-41369-5. 

5. Production and Operations Management/Chase/TMH 
  

www.FirstRanker.com www.FirstRanker.com

www.FirstRanker.com



www.F
irs

tR
an

ke
r.c

om

9 
 

JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD 
 

M. Tech – I year I Sem. (AMS) 
 

ADVANCED MECHATRONICS 
(Professional Elective - 2) 

 
UNIT-I 
Mechatronics systems, elements, levels of mechatronics system, Mechatronics design process, 
system, measurement systems, control systems, microprocessor-based  controllers, advantages and 
disadvantages of mechatronics systems. Sensors and transducers, types, displacement, position, 
proximity, velocity, motion , force, acceleration, torque, fluid pressure, liquid flow, liquid level, 
temperature and light sensors. 
 
UNIT-II 
Solid state electronic devices, PN junction diode, BJT, FET, DIA and TRIAC.Analog signal 
conditioning, amplifiers, filtering. Introduction to MEMS & typical applications. 
 
UNIT-III 
Hydraulic and pneumatic actuating systems, Fluid systems, Hydraulic and pneumatic systems, 
components, control valves, electro-pneumatic, hydro-pneumatic, electro-hydraulic servo systems:  
Mechanical actuating systems and electrical actuating systems. 
 
UNIT-IV 
Digital electronics and systems, digital logic control, micro processors and micro controllers, 
programming, process controllers, programmable logic controllers, PLCs versus computers, 
application of PLCs for control. 
 
UNIT-V 
System and interfacing and data acquisition, DAQS , SCADA, A to D and D to A conversions; 
Dynamic models and analogies, System response. Design of mechatronics systems & future trends. 
 
 
REFERENCES: 

1. MECHATRONICS Integrated Mechanical Electronics Systems/K P Ramachandran & GK Vijaya 
Raghavan /WILEY India Edition/2008 

2. Mechatronics Electronics Control Systems in Mechanical and Electrical Engineering by W 
Bolton, Pearson Education Press, 3rd edition, 2005. 

3. Mechatronics Source Book by Newton C Braga, Thomson Publications, Chennai. 
4. Mechatronics – N. Shanmugam / Anuradha Agencies Publishers. 
5. Mechatronics System Design / Devdas shetty/Richard/Thomson. 
6. Mechatronics/M.D. Singh/J.G. Joshi/PHI. 
7. Mechatronics – Electronic Control Systems in Mechanical and Electrical Engg. 4th Edition, 

Pearson, 2012 W. Bolton 
8. Mechatronics – Principles and Application Godfrey C. Onwubolu, Wlsevier, 2006 Indian print  
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD 
 

M. Tech – I year I Sem. (AMS) 
 

PRECISION ENGINEERING 
(Professional Elective - 2) 

UNIT - I:  
Concepts of Accuracy: Introduction – Concept of Accuracy of Machine Tools – Spindle and 
Displacement Accuracies – Accuracy of numerical Control Systems – Errors due to Numerical 
Interpolation Displacement Measurement System and Velocity lags. 
Geometic Dimensioning and Tolerancing: Tolerance Zone Conversions – Surfaces, Features, 
Features of Size, Datum Features – Datum Oddly Configured and Curved Surfaces as Datum 
Features, Equalizing Datums – Datum Feature of Representation – Form controls, Orientation 
Controls – Logical Approach to Tolerancing. 
 
UNIT II:  
Datum Systems: Design of freedom, Grouped Datum Systems – different types, two and three 
mutually perpendicular grouped datum planes; Grouped datum system with spigot and recess, pin 
and hole; Grouped Datum system with spigot and recess pair and tongue – slot pair – Computation of 
Transnational and rotational accuracy, Geometric analysis and application. 
 
UNIT III:  
Tolerance Analysis: Process Capability, Mean, Variance, Skewness, Kurtosis, Process Capability 
Metrics, Cp, Cpk, Cost aspects, Feature Tolerances, Geometric Tolerances. Surface finish, Review of 
relationship between attainable tolerance grades and different machining process, Cumulative effect 
of tolerances sure fit law, normal law and truncated normal law. 
 
UNIT IV:  
Tolerance Charting Techniques: Operation Sequence for typical shaft type of components, 
Preparation of Process drawings for different operations, Tolerance worksheets and centrally 
analysis, Examples, Design features to facilitate machining; Datum Features – functional and 
manufacturing Components design – Machining Considerations, Redesign for manufactured, 
Examples. 
 
UNIT V:  
Fundamentals of Nanotechnology: Systems of nanometer accuracies – Mechanism of metal 
Processing – Nano physical processing of atomic bit units. Nanotechnology and Electrochemical 
atomic bit processing. 
Measuring Systems Processing: In processing or in-situ measurement of position of processing 
point-Post process and on-machine measurement of dimensional features and surface-mechanical 
and optical measuring systems. 
 
REFERENCES: 

1. Precision Engineering in Manufacturing/Murthy R.L./New Age International (P) limited, 1996. 
2. Geometric Dimensioning and Tolerancing / James D. Meadows / Marcel Dekker inc. 1995. 
3. Nano Technology / Norio Taniguchi / Oxford University Press, 1996. 
4. Engineering Design – A systematic Approach / Matousek / Blackie & Son Ltd., London 
5. Precision Engineering/VC Venkatesh & S Izman/TMH 
6. Precision machining Technology, Peter J. Hoffman, Eric s. Hopewell, Brian Janes and Kent 

M. Sharp 
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD 
 

M. Tech – I Year – I Sem. (AMS) 
 

RAPID PROTOTYPING TECHNOLOGIES 
(Professional Elective- 2) 

 
Unit – I 
Introduction: Prototyping fundamentals, Historical development, Fundamentals of Rapid Prototyping, 
Advantages and Limitations of Rapid Prototyping, Commonly used Terms, Classification of RPprocess, 
Rapid Prototyping Process Chain: Fundamental Automated Processes, Process Chain. 
 
Unit – II 
Liquid-based Rapid Prototyping Systems: Stereo lithography Apparatus (SLA): Models and 
specifications, Process, working principle,  photopo l ymers, photo po l ymerization, Layering 
technology, laser and laser scanning, Applications, Advantages and Disadvantages, Case studies. 
Solid ground curing (SGC): Models and specifications, Process, working principle,  Applications, 
Advantages and Disadvantages, Case studies 
Solid-based Rapid Prototyping Systems: Laminated Object Manufacturing (LOM): Models and 
specifications, Process, working principle, Applications, Advantages and Disadvantages, Case studies. 
Fused Deposition Modeling (FDM): Models and specifications, Process, working principle, Applications, 
Advantages and Disadvantages, Case studies. 
 
Unit-III 
Powder Based Rapid Prototyping Systems: Selective laser sintering (SLS): Models and 
specifications, Process, working principle, Applications, Advantages and Disadvantages, Case studies. 
Three dimensional Printing (3DP): Models and specifications, Process, working principle,  
Applications, Advantages and Disadvantages, Case studies. 
Rapid Tooling: Introduction to Rapid Tooling (RT), Conventional Tooling Vs. RT, Need for RT. Rapid 
Tooling Classification: Indirect Rapid Tooling Methods: Spray Metal Deposition, RTV Epoxy Tools, 
Ceramic tools, Investment Casting, Spin Casting, Die casting, Sand Casting, 3D Keltool process. 
Direct Rapid Tooling: Direct AIM, LOM Tools, DTM Rapid Tool Process, EOS Direct Tool Process and 
Direct Metal Tooling using 3DP. 
 
Unit – IV 
Rapid Prototyping Data Formats: STL Format, STL File Problems, Consequence of Building Valid 
and Invalid Tessellated Models, STL file Repairs: Generic Solution, Other Translators, Newly Proposed 
Formats. Rapid Prototyping Software’s: Features of various RP software’s like Magic’s, Mimics, Solid 
View, View Expert, 3 D View, Velocity 2 ,  Rhino, STL View 3 Data Expert and 3 D doctor. 
 
Unit –V 
RP Applications: Application – Material Relationship, Application in Design ,  Application in 
Engineering, Analysis and Planning, Aerospace Industry, Automotive Industry, Jewelry Industry, Coin 
Industry, GIS application, Arts and Architecture. RP Medical and Bioengineering Applications: 
Planning and simulation of complex surgery, Customized Implants & Prosthesis, Design and 
Production of Medical Devices, Forensic Science and Anthropology, Visualization of Biomolecules. 
 
REFERENCES: 
1. Rapid prototyping: Principles and Applications - Chua C.K., Leong K.F. and LIM C.S, World 

Scientific publications , Third Edition, 2010. 
2. Rapid Manufacturing – D.T. Pham and S.S. Dimov, Springer , 2001 
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3. Whalers Report 2000 – Terry Wohlers, Wohlers Associates, 2000 Rapid Prototyping & 
Manufacturing – Paul F. Jacobs, ASME Press, 1996 

4. Rapid prototyping and Engineering Applications: Frank W.Liou CRC Press; 2007 
5. Rapid prototyping Technologies: Kenneth Cooper, CRC Press, 2001 
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD 
 

M. Tech – I year I Sem. (AMS) 
 

ADVANCED CAD/CAM LAB 
 
Features and selection of CNC turning and milling centers. Practice in part programming and 
operation of CNC turning machines, subroutine techniques and use of cycles. Practice in part 
programming and operating a machining center, tool panning and selection of sequences of 
operations, tool setting on machine, practice in APT based NC programming. Practice in Robot 
programming and its languages. Robotic simulation using software. Robo path control, preparation of 
various reports and route sheets, Simulation of manufacturing system using CAM software, controller 
operating system commands.  
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