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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD

M.Tech in CAD/CAM
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 Advanced CAD 25 75 4 10|04
PC-2 Computer Aided Manufacturing 25 75 4 10|04
PC-3 Advanced FEM 25 75 4 10|04
PE-1 1. Mechanical Behavior of Materials 25 75 3(0/0|3

2. Stress Analysis and Vibration
3. Additive Manufacturing Technologies

PE-2 1. Automation in Manufacturing 25 75 3/0|0]| 3
2. Computer Aided Process Planning

3. Performance Modeling and Analysis of
Manufacturing Systems

OE-1 *Open Elective - | 25 75 3/0|0| 3
Laboratory I | Advanced CAD/CAM Laboratory 25 75 00|32
Seminar | Seminar-| 100 0 00|32
Total 275 525 21|06 |25
Il Semester
Category Course Title Int. marks|Ext. marks| L | T |P | C
PC-4 Design for Manufacturing and-Assembly 25 75 4 10|04
PC-5 Flexible Manufacturing Systems 25 75 4 10|04
PC-6 Industrial Robotics 25 75 4 10|10 4
PE-3 1. Intelligent Manufacturing Systems 25 75 3|/0|0]| 3
2. Special Manufacturing Process
3. Optimization: Techniques and Applications
PE4 1. Advanced:Mechatronics 25 75 3/0|0| 3
2. MEMS and Micro Systems : Design and
Manufacture
3. Fuzzy Logic and Neural Networks
OE-2 *Open Elective - I 25 75 3|10|0| 3
Laboratory Il | Manufacturing simulation & Precision 25 75 0032
Engineering lab
Seminar Il Seminar-I| 100 0 0032
Total 275 525 21|06 |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
Total 200 100 0 3 22 | 14
IV Semester
Course Title Int. Ext. L T P C
marks | marks
Project work Review Il 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 |, please refer 7.10 in R17 Academic Regulations.
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD
M. Tech — | year Il Sem. (CAD/CAM)

DESIGN FOR MANUFACTURING AND ASSEMBLY (PC - 4)

UNIT - |

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 -1l

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 - 11l

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 assembily 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. 2" Ed.
2000.
3. Hand Book of Product Design/ Geoffrey Boothroyd/ Marcel and Dekken, N.Y. 1990.
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 | year Il Sem. (CAD/CAM)

FLEXIBLE MANUFACTURING SYSTEMS (PC - 5)

UNIT- I:

Introduction to flexible manufacturing systems. Planning and scheduling and control of FMS. Knowledge
based scheduling. The Development of Manufacturing systems. Pallets, Fixtures and Machines, work
handling system layouts.

UNIT - II:
Hierarchy of computer control. Supervisory computer. System Management, Tool Management,
Simulation and Analysis in the Design of FMS.

UNIT - lII:
Software for simulation and database of FMS. Specification and selection, trends, application of
simulation software. Simulation Modeling for FMS.

UNIT - IV:

Manufacturing data systems data flow, CAD/CAM considerations. Planning FMS database, just in time
characteristics, Pull method, quality small lot sizes, work station loads, close supplier ties, flexible
workforce — line flow strategy. Simulation for FMS Design.

UNIT - V:
Preventive maintenance. Karban system, implementation issues. Economic justification of FMS; Atrtificial
Intelligence in the Design of FMS.

REFERENCES:

1. Joseph Talavage, Roger G. Hannam* Flexible Manufacturing systems in Practice
(Applications, Design and simulation)” CRC Press

2. Hand Book of Flexible Manufacturing Systems/ Jha N K/ Academic Press.

3. Production System I3eyond Large Scale Production/ Talichi Ohno/ Toyota Productivity Press
India Pvt. Lid.

4. Flexible Manufacturing.Systems/ H K Shivanand/New Age International/2006

5. S.R.Deb “Robotics Technology and Flexible Automation“McGraw-Hill.
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD
M.Tech — | year Il Sem. (CAD/CAM)

INDUSTRIAL ROBOTICS (PC - 6)

UNIT - |

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:
1. Robot Dynamics & Control — Mark W. Spong and M. Vidyasagar / John Wiley & Sons (ASIA) Pte
Ltd.
Robotics and Control / Mittal R K & Nagrath | J / TMH
Robotics / Fu K S/ McGraw Hill.
Industrial Robotics / Groover M P /Pearson Edu.
Introduction to Robotic Mechanics and Control by JJ Craig, Pearson, 3rd edition.
Robotic Engineering / Richard D. Klafter, Prentice Hall
Robot Analysis and Intelligence / Asada and Slotine / Wiley Inter-Science.
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD
M.Tech — | year Il Sem. (CAD/CAM)

INTELLIGENT MANUFACTURING SYSTEMS (Professional Elective — 3)

UNIT - I:

Computer Integrated Manufacturing Systems Structure and functional areas of CIM system, - CAD,
CAPP, CAM, CAQC, ASRS. Advantages of CIM. Manufacturing Communication Systems - MAP/TOP,
OSI| Model, Data Redundancy, Top- down and Bottom-up Approach, Volume of Information. Intelligent
Manufacturing System Components, System Architecture and Data Flow, System Operation.

UNIT - II:

Components of Knowledge Based Systems - Basic Components of Knowledge Based Systems,
Knowledge Representation, Comparison of Knowledge Representation Schemes, Interference Engine,
Knowledge Acquisition.

UNIT - 1ll:
Machine Learning - Concept of Artificial Intelligence, Conceptual Learning, Artificial Neural Networks -
Biological Neuron, Artificial Neuron, Types of Neural Networks, Applications in Manufacturing.

UNIT - IV:

Automated Process Planning - Variant Approach, Generative Approach, Expert Systems for
Process Planning, Feature Recognition, Phases of Process planning. Knowledge Based System for
Equipment Selection (KBSES) - Manufacturing system design. ‘Equipment Selection Problem, Modeling
the Manufacturing Equipment Selection Problem, Problem Solving approach in KBSES, Structure of the
KRSES.

UNIT - V:

Group Technology: Models and Algorithms~Visual Method, Coding Method, Cluster Analysis Method,
Matrix Formation - Similarity Coefficient Method, Sorting-based Algorithms, Bond Energy Algorithm, Cost
Based method, Cluster Identification .Method, Extended CI Method. Knowledge Based Group
Technology - Group Technology incAutomated Manufacturing System. Structure of Knowledge based
system for group technology (KBSCIT) — Data Base, Knowledge Base, Clustering Algorithm.

REFERENCES:

Intelligent Manufacturing Systems/ Andrew Kusiak/Prentice Hall.

Artificial Neural Networks/ Yagna Narayana/PHI/2006

Automation, Production Systems and CIM / Groover M.P./PHI/2007

Neural networks: A comprehensive foundation/ Simon Haykin/ PHI.

Artificial neural networks/ B. Vegnanarayana/PHI

Neural networks in Computer intelligence/ Li Min Fu/ TMH/2003

Neural networks/ James A Freeman David M S kapura/ Pearson education/2004
Introduction to Artificial Neural Systems/Jacek M. Zurada/JAICO Publishing House Ed. 2006.

© N O ON =

www.FirstRanker.com



» FirstRanker.com

Firstranker's choice ) .
www.FirstRanker.com www.FirstRanker.com

JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD
M.Tech — | year Il Sem. (CAD/CAM)

SPECIAL MANUFACTURING PROCESS (Professional Elective — 3)

UNIT- |

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, lon implantation, diffusion coating, Diamond coating and cladding.

UNIT-1I

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- 1l

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
E-Manufacturing: Nano manufacturing techniques and micromachining, High Speed Machining and hot
machining

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 / 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
Advanced Machining Processes / V.K.Jain / Allied Publications.
6. Introduction to Manufacturing Processes / John A Schey | Mc Graw Hill.

o

www.FirstRanker.com



» FirstRanker.com

Firstranker's choice ) .
www.FirstRanker.com www.FirstRanker.com

JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD
M.Tech — | year Il Sem. (CAD/CAM)

OPTIMIZATION TECHNIQUES AND APPLICATIONS (Professional Elective — 3)

UNIT - |

Single Variable Non-Linear Unconstrained Optimization: One dimensional Optimization methods:-
Uni-modal function, elimination methods, ,, Fibonacci method, golden section method, interpolation
methods — quadratic & cubic interpolation methods.

UNIT -1l

Multi variable non-linear unconstrained optimization: Direct search method — Univariant method - pattern
search methods — Powell’s- Hook -Jeeves, Rosenbrock search methods- gradient methods, gradient of
function, steepest decent method, Fletcher Reeves method, variable metric method.

UNIT- 1l

Linear Programming: Formulation — Sensitivity analysis. Change in the constraints, cost coefficients,
coefficients of the constraints, addition and deletion of variable, constraints.

Simulation — Introduction — Types- steps — application — inventory — queuing systems

UNIT - IV

Integer Programming: Introduction — formulation — Gomory cutting plane algorithm — Zero or one
algorithm, branch and bound method

Stochastic programming:

Basic concepts of probability theory, random variables-" distributions-mean, variance, correlation, co
variance, joint probability distribution- stochastic linear, dynamic programming.

UNIT-V

Geometric Programming: Polynomials —~arithmetic - geometric inequality — unconstrained G.P-
constrained G.P (<= TYPE ONLY)

Non-traditional optimization Techniques: Genetic Algorithms-Steps-Solving simple problems-
Comparitions of similarities and dissimilarities between traditional and non-traditional techniques-Particle
Swarm Optimization (PSO)- Steps(Just understanding)-Simulated Annealing-Steps-Simple problems.

REFERENCES:
1. Optimization theory & Applications / S. S. Rao / New Age International.
2. Engineering Optimization-Kalyan Deb/ PHI
3. Introductory to operation Research / Kasan & Kumar / Springer
4. Optimization Techniques theory and practice / M. C. Joshi, K. M. Moudgalya/ Narosa Publications
5. Operation Research / H. A. Taha /TMH
6. Optimization in operations research / R. L Rardin
7. Optimization Techniques /Benugundu & Chandraputla / Pearson Asia
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD
M.Tech — | year Il Sem. (CAD/CAM)

ADVANCED MECHATRONICS (Professional Elective — 4)

UNIT - |

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 - I
Solid state electronic devices, PN junction diode, BJT, FET, DIA and TRIAC. Analog signal conditioning,
amplifiers, filtering. Introduction to MEMS & typical applications.

UNIT - 1ll

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.
Mechatronics Source Book by Newton C Braga, Thomson Publications, Chennai.
Mechatronics — N. Shanmugam / Anuradha Agencies Publishers.
Mechatronics System Design / Devdas shetty/Richard/Thomson.
Mechatronics/M. D. Singh/J. G. Joshi/PHI.
Mechatronics — Electronic Control Systems in Mechanical and Electrical Engg. 4" Edition,
Pearson, 2012 W. Bolton
8. Mechatronics — Principles and Application Godfrey C. Onwubolu, Wisevier, 2006 Indian print
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD
M.Tech — | year Il Sem. (CAD/CAM)

MEMS AND MICRO SYSTEMS: DESIGN AND MANUFACTURE (Professional Elective — 4)

UNIT - I:

Overview and Working Principles of MEMS and Microsystems

MEMS & Microsystems, Evolution of Micro fabrication, Microsystems & Microelectronics, Microsystems &
Miniaturization, Applications of MEMS in Industries, Micro sensors, Micro actuation, MEMS with Micro
actuators Micro accelerometers, Micro fluidies.

UNIT - II:

Engineering Science for Microsystems Design and Fabrication:

Atomic structure of Matter, lons and lonization, Molecular Theory of Mater and Intermolecular Force,
Doping of Semiconductors, The diffusion Process, Plasma Physics, Electrochemistry, Quantum Physics

UNIT - 1lI:

Engineering Mechanics for Microsystems Design:

Static Bending of thin Plates, Mechanical Vibration, Thermo mechanics Fracture Mechanics, Thin-Film
Mechanics, Overview of Finite Element Stress Analysis

UNIT - IV:

Thermo Fluid Engineering & Microsystems Design:

Overview of Basics of Fluid Mechanics in Macro and Meso-scales, Basic equations in Continuum Fluid
dynamics, Laminar Fluid Flow in Circular Conduits, Computational Fluid Dynamics, Incompressible Fluid
Flow in Micro conduits, Fluid Flow in Sub micrometer-and Nano scale, Overview of Heat conduction in
Solids, Heat Conduction in Multilayered Thin films and in solids in sub micrometer scale, Design
Considerations, Process Design Mechanical-Design, Mechanical Design using FEM, Design of a Silicon
Die for a Micro pressure Sensor.

UNIT - V:

Materials for MEMS & Microsystems and Their Fabrication:

Substrates and Wafers, Active.substrate materials, Silicon as a substrate material, Silicon Compounds,
Silicon Piezoresistors, Gallium Arsenide, Quartz, Piezoelectric Crystals and Polymers, Photolithography,
lon implantation, Diffusion and oxidation, chemical and physical vapor deposition, Etching, Bulk micro
manufacturing, Surface Micromachining, The LIGA Process

REFERENCES:
1. MEMs & Microsystems: Design & Manufacture/ Tai-Ran Hsu/Tata Mc-Graw Hill., ed./2002
2. An Introduction to Microelectromechanical Systems Engineering/ Maluf, M./ Artech House,
Boston, 2000
3. Micro robots and Micromechanical Systems/ Trimmer, W.S.N/ Sensors & Actuators, vol19,
no.1989.
4. Applied Partial Differential Equations/ Trim, D.W/ PWS-Kent Publishing/ Boston 1990.
Fundamentals of Microfabrication. Madou, M/ CRC Press, Boca Raton, 1997.
6. The Finite Element Method in Thermomechanics/ Hsu, T.R / Alien & Unwin, London.
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD
M.Tech — | year Il Sem. (CAD/CAM)
FUZZY LOGIC AND NEURAL NETWORKS (Professional Elective — 4)

UNIT- |

Fuzzy Set Theory and Fuzzy Logic Control:

Basic concepts of fuzzy sets- Operations on fuzzy sets- Fuzzy relation equations- Fuzzy logic control-
Fuzzification —Defuzzificatiuon- Knowledge base- Decision making logic- Membership functions — Rule
base.

UNIT-1I

Adaptive Fuzzy Systems:

Performance index- Modification of rule baseO- Modification of membership functions- Simultaneous
modification of rule base and membership functions- Genetic algorithms-Adaptive fuzzy system- Neuro
fuzzy systems.

UNIT- 1l

Artificial Neural Networks:

Introduction- History of neural networks- multilayer perceptions- Back propagation algorithm and its
Variants- Different types of learning, examples.

UNIT- IV

Mapping and Recurrent Net works:

Counter propagation —Self organization Map- Congnitron and Neocognitron- Hopfield Net- Kohonnen
Nets- Grossberg Nets- Art-1, Art-1l reinforcement learning

UNIT-V

Case Studies:

Application of fuzzy logic and neural networks to Measurement- Control- Adaptive Neural Controllers —
Signal Processing and Image Processing

TEXT BOOK:
1. Vallum B. R And Hayagriva V.R C++, Neural networks and Fuzzy logic, BPB Publications, New
Delhi, 1996

REFERENCE BOOKS:

Fuzzy logic &Neural Networks/ Chennakesava R. Alavala/ New Age International, 2008

Neural Networks for control, Millon W. T, Sutton R.S and Werbos P.J, MIT Press 1992

Fuzzy sets Fuzzy logic, Klir, G.J anfd Yuan B.B Prentice Hall of India Pvt. Ltd.,, New Delhi

Neural Networks and Fuzzy systems, Kosko.. Prentice hall of India Pvt. Ltd.,, New Delhi 1994
Introduction to Fuzzy control, Dirankov D. Hellendoorn H, Reinfrank M., Narosa Publications
House, New Delhi 1996

6. Introduction to Artificial Neural systems, Zurada J. M Jaico Publishing House, New Delhi 1994
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD
M.Tech — | year Il Sem. (CAD/CAM)

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.

ok oD

Auto MOD Software.
PROMODEL
SLAM-II

CAFIMS

Flexsim

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

1.

© N oA WODN

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.

B. PRECISION ENGINEERING

2

- = © N
=

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 uncoenventional 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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