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A. Programme Outcome:
Engineering programs have heen designed to prepare M.Tech (Mechanical Engineering) Students,

for attaining the following program outcomes (PO):
1 An ability to independently carry out research finvestigation and development work to solve practical
problems of Manufacturing Technology and Thermal Engineering.

2 An ability to write and present @ substantial technical report/document
3 Students should be able to demonstrate a degree of mastery in the area of Manufacturing

Technology and Thermal Engineering. The mastery should be at a level higher than the requirements
in the bachelor program of Mechanical Engineering

4 An ability to use research-based knowledge and research methods including design of experiments,
analysis and interpretation of data for the solution of complex problems of manufacturing

industries/institutions
5 An ability to develop and apply computer based software and hardware tools for the analysis of
problems related to manufacturing and thermo-fluid fields.

6 An ability to apply the acquired knowledge to assess societal, safety, ethical issues and
subsequently design/ develop mechanical equipments and systems.

B. Programme Specific Outcome (Specialization: Manufacturing Technology)

On completion of M Tech with Manufacturing Technology specialization, students will able to:
1: gather fundamental technical knowledge and develop analytical skills required for mechanical

engineering (manufacturing technology)

2: focus on practical skills and capable of using software and developing program related to core and
applied areas of their discipline to expand their knowledge horizon beyond books and to equip them
with experimental and industrial practices.

3: improved team building, team working and leadership skills with high regard for ethical values and
social responsivities.

4: create and develop innovations in various aspects of manufacturing Technology.

Programme Specific Outcome (Specialization: Thermal Engineering)

On completion of M Tech with thermal Engineering specialization, students will able to:
1. Specification, fabrication, testing, operation or documentation of basic thermo-fluid systems/

processes
2. Analysis, design, development and implementation of more advanced Thermal / Fluid systems or

processes.
3: improved team building, team working and leadership skills with high regard for ethical values and

social responsivities.
4: create and develop innovations in various aspects of thermal sciences and fluid systems.
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1. Specialization: Manufacturing Technology

DETAILED COURSE WITH CREDIT DISTRIBUTION

Scemester 1:

s

-

- SL | Course Typ? . Course Offered . Course Code | L-T-P ]_C_ré(i;
Theory —
| Professional Core-I Theory of Machining MENPGPCO1 3-0-0 3
2 Professional Core-II Advanced Metal Forming MENPGPCO02 3-0-0 3
3 Professional Elective-I To be selected from the Pool of Electives 3-0-0 3
4 Professional Elective-II To be selected from the Pool of Electives 3-0-0 3
5 Audit Course-I Elementary Arabic UCEPGMCO1 2-0-0 0
6 Audit Course-I1 Pedagogy Studies UCEPGAUO02 2-0-0 0
Practical
6 Lab I Advance Manufacturing MENPGPCS1 0-0-4 2
Laboratory-I
14-0-4 14
Semester 11:
SL J Course Type Course Offered Course Code L-’[-l’ ! CE(_i_it
Theory
1 Professional Core-I1] Advanced Manufacturing MENPGPCO3 | 3-00 | 3 |
Processes
2 | Professional Core-IV Nanotechnology & MENPGPC04 | 3-0-0 | 3
Micromachining
3 Professional Elective-III To be opted from the Pool of Electives 3-0-0 3
4 | Professional Elective-IV To be opted from the Pool of Electives 3-0-0 3
5 Open Elective Offered by other departments 3-0-0 3
Practical i ”__ ]
6 Lab II Advance Manufacturing MENPGPC52 0-0-4 9)
Laboratory-II
7 Mini Project Project Work MENPGPRO1 | 0-0-4 2
i 1508 | 19
Semester I11:
SL Course Type Course Offered l Course Code L-T-IrrCrcait ’
; Theory
1 Professional Elective-V To be opted from the Pool of Electives 3-0-0 3
2 | Research Methodology | Research Methodology & IPR | MENPGPRO2 | 2-0-0 2
Practical t B
3 Dissertation - I Dissertation - I MENPGPRO03 | 0-0-20 10
5020 | 15
Semester 1V:
Sl } Course Type Course Offered l Course Code L L-T-P ‘ Credit |
Practical ' =)
1 Dissertation - I1 " Dissertation - 11 | MENPGPRO4 | 0-0-32 | 16 1
i - ' 7 0-0-32 | 1(,;i‘:”’

& T e




Pool of Elective Papers (Any 5 in semesters- 1, II and I1I) [Manufacturing Technology]

Sl. No. Paper Code Paper Name

L MENPGPEO1 Advanced Engineering Mathematics
2. MENPGPE02 Rapid Prototyping
3. MENPGPE03 Finite Element Method in Engineering
4. MENPGPE04 Advanced Material Processing Technology
5. MENPGPEO05 Operation Research
6. MENPGPE06 Advanced CAD/CAM
7. MENPGPE(7 Machine Tool Design
8 MENPGPE08 Optimization Methods in Manufacturing
9 MENPGPE(09 Reliability and Quality Control
10 MENPGPE10 Advanced Industrial Engineering
11 MENPGPE11 Micro-Electrical Mechanical System (MEMS)
12 MENPGPE12 Design of Mechanical Handling System
13 MENPGPE13 Industrial Robotics & Automation
14 MENPGPE14 Computer Numerical Control
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2. Specialization: Thermal Engineering
DETAILED COURSE WITH CREDIT DISTRIBUTION

’ Semester I:
) SL [ Course Type l Course Offered ‘ Course Code ‘ L-T-P | Credit |
) Theory
1 Professional Core-1 Advanced Thermodynamics MENPGPC31 3-0-0 3
: 2 Professional Core-II Advanced Fluid Mechanics | MENPGPC32 3-0-0 3
b 3 Professional Elective-I To be selected from the Pool of Electives 3-0-0 3
) 4 Professional Elective-II To be selected from the Pool of Electives 3-0-0 30
5 Audit Course-I Elementary Arabic UCEPGMCO1 2-0-0 0
) 6 Audit Course-II Pedagogy Studies UCEPGAU02 | 2:0-0 | 0
: Practical |
6 Lab 1 Advance Thermal MENPGPCS53 0-0-4 | 2
’ Laboratory-I
’ 14-0-4 | 14
5 Semester II:
d SL Course Type Course Offered Course Code L-T-P ‘ Credit
5 Theory -
1 Professional Core-II1 Applied Thermodynamics MENPGPC33 3-0-0 3
2 2 Professional Core-IV Advanced Heat Transfer MENPGPC34 3-0-0 3
‘ 3 Professional Elective-III To be opted from the Pool of Electives 3-0-0 3
3 4 Professional Elective-IV To be opted from the Pool of Electives 3-0-0 3
v 5 Open Elective Offered by other departments 3-0-0 3
) - Practical -
; 6 Lab II Advance Thermal Laboratory-I1 MENPGPC54 0-0-4 2
> 7 Mini Project Project Work MENPGPROI 0-0-4 2
- 15-0-8 | 19
B Semester I11:
? SL Course Type Course Offered | Course Code L-T-P | Credit
> Theory
1 Professional Elective-V To be opted from the Pool of Electives 3-0-0 3
ks 2 Research Methodology | Research Methodology & IPR ‘ MENPGPRO2 | 2-0-0 2
9 Practical ) 1l
2 3 Dissertation - | Dissertation - | MENPGPCO03 | 0-0-20 _&_
5-0-20 15
2 _
2
Semester 1V:
? SL Course Type Course Offered Course Codc_rL-T-I; T_Credit |
) Practical - B
1 Dissertation - II Dissertation - [I MENPGPC04 | 0-0-32 | , 16
? 0-0-32 +| .16
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Pool of Elective Papers (

Any 5 in semesters- 1, IT and 111) [Thermal Engineering|

Sl. No. Paper Code Paper Name

1. MENPGPEO1 Advanced Engineering Mathematics

3. MENPGPEO3 Finite Element Method in Engineering
B 4. MENPGPEO0S Operation Research

S. MENPGPE33 Jet Propulsion

6. MENPGPE34 Energy conversion and Management

7. MENPGPE35 Measurement and Instrumentation
8 MENPGPE36 Principles of Combustion
9 MENPGPLE37 Heat Exchanger Design
0. MENPGPE38 Advanced Optimization Techniques

11. MENPGPE39 Advanced Refrigeration and Air Conditioning

12. MENPGPE40 Computational Fluid Dynamics |
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Detailed Course Syllabus
Professional Core papers [Manufacturing Technology]
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Course objectives:

(i) The main objective of the course is to make the students capable to analyze the
conventional machining processes using principles of plasticity and shear, taking
into consideration the process parameters such as speed, feed and depth of cut,
tool geometry and materials.

(i)  To study the mechanical and thermal aspect of conventional machining and use of
coolant. -

(iii)  To learn about the types of tool wears and their effect on the process performance
and techniques to overcome these issues.

(iv)  To study mechanism of grinding.

Course content:
Introduction to Machining: Deformation of metal in metal cutting, Mechanism of chip
formation.
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Mechanics of Machining: Geometry of cutting tools, tool angles, different systems,
nomenclature, interrelationships, and concepts of master lines, Orthogonal cutting, oblique
cutting, force analysis and velocity analysis in orthogonal cutting and oblique cutting,
Effective rake, chip flow direction, use of chip breaker.

Determination of cutting forces: Characteristics and analysis of various machining
processes, Measurement of force components, Dynamometers for measuring cutting forces.
Control of cutting temperature: Thermal aspects of machining, cutting fluids, Purposes of
application of cutting fluid in machining and grinding.

Machinability: Concept, definition and criteria of perception of Machinability, Failure of
cutting tools, tool wear and tool life, Tool materials, Optimization of tool geometry.
Grinding: Mechanics of Grinding, Grinding wheel wear, surface finish, Causes of vibration
and chatter, Mechanics of Super finishing: Honning, Lapping, etc.

Course outcome:
At the end of this syllabus, the students would be able to
(1) define the main purpose of machining, demonstrate tool geometry and define tool
angles in ASA, ORS and NRS, state the purposes of conversion of tool angles
from ORS to NRS,
(i) identify the condition for different chip forms, state the effects of oblique cutting
and orthogonal cutting, identify the need and purposes of chip breaking,

(iii)  develop Merchant’s Circle Diagram and show the forces and their relations,
develop and use equations for estimation of major cutting force and purpose of
measurement, state the design requirements of tool-force dynamometers,
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(iv) identify the causes of development of heat and temperature in machining and state
the possible ways of controlling cutting temperature, state various methods of
improvement of machinability, state how the cutting tools fail. Develop and use

too! life equation

(v) Identify the needs and cite the chronological development of cutting tool materials
and use of advanced cutting tool materials

(vi)  State the use of grinding and develop super finish object.

Books:
1. Metal Cutting: Theory And Practice by A Bhattacharyya, New central book agency,
2010

. Metal Cutting Principles by M C Saw, Oxford University Press, 2002
3. Machining and Machine Tools by A. B. Chattopadhyay, Wiley India, 2011
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Objectives:
1. To study and understand the concept of basic metal forming processes
2. To study the procedure, equipment details, advantages, limitations and applications

of basic metal forming processes.
3. To study and understand some advanced metal forming processes, equipment details,

applications, advantages and limitations.

Course Content:
Unit I: Introduction of metal forming process, Advantages of metal forming process,

Classifications of metal forming processes.

Unit Ii: Theoretical analysis (theory of plasticity), Stress-strain relationship, Strain
hardening, Material incompressibility, Work of plastic deformation, Work hardening,
Yield criteria, Flow rule, Initiation and extent of plastic flow (microstructural point of
view). stress analysis methods (Tresca, Von-mises Criteria, etc.).

Unit 11l: Upper and lower bound techniques of load estimation, plasticity and visco-
plasticity, Tensor analysis of stress and strain, stress evaluation using slip line analysis,
Hanky evaluation for plain strain, deformation & work hardening properties of

materials, forming of plastics.

Unit 1V: Principle design features of different forming dies, dieidesigp, for plastic
components, Force analysis of different forming processes. i, G
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H Unit V: Advanced Forming Process: Hot and cold deformation processes, high energy
? rate forming, Explosive forming, hydraulic forming, superplastic forming, laser beam

bending etc.
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Course Outcome:

On completion of the course a student will be able to demonstrate the following

(i) An appropriate mastery of the knowledge, techniques, skills and modern forming
processes.

(ii) To apply current knowledge and adapt to emerging applications, engineering and
technology.

(iif) To conduct, analyze and interpret experiments and apply experimental results to
Improve processes.

(iv) To apply the technologies of engineering materials, manufacturing processes,
automation, production operations.

-

wr

Text books:

1. Surender Kumar, Technology of Metal Forming Processes, Prentice- Hall, Inc., 2008
2. Avitzur, Metal Forming Processes and Analysis, Tata McGraw - Hill, 2005.
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Reference books:

1. Harris, ].N., Mechanical working of Metals - Theory and Practice, Pergamon Press,
1995

2. Dieter, Mechanical Metallurgy, Tata McGraw - Hill, 2005.
3. Fundamentals of Metal Forming Processes, B. L. Juneja, New Age International, 2007.

Course Objectives:
The main objective of the course is to make the students capable to

(i) Study of various advanced metal casting and joining processes,

(i1) control the process parameters for sound casting and welding,
(iii)learn thermal and fluid transfer mechanism during these processes,
(iv)observe metallurgical effects of casting and joining,

(V) learn the new hybrid non-trational machining processes.
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Course Content:

Advances in casting: Continuous Casting, Stir casting process, variables in stir casting
process, advantages and application, composite preparation, analysis of composite. High
pressure molding, metal injection molding, centrifugal casting, Expendable-pattern casting,
Vacuum casting, applications and advantages. Magnetic molding process, Semi-solid quum,
process; Squeeze casting, Rheocasting, Thlxocastmg, advantages and application. %
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Advances in welding: Introduction to solid state welding processes, advantages and
appiicmiuns and imitations. Friction welding processes advantages, limitations and
z\ppiications, Friction welding of similar and dissimilar metals, Electron beam welding

process, Laser beam welding processes.

Theory of hybridization of non-traditional processes: Flectrical discharge wire cutting
(EDWO), ECG, ECDG, etc.

Course Qutcomes:
At the end of this syllabus, the students would be able to
(1) understand the manufacturing processes including Continuous casting, stir casting,
High pressure molding, metal injection molding, centrifugal casting,
(i) apply adV anced casting methods including Vacuum casting, lost foam process,
Magnetic molding process and Semi-solid casting.
(i) Identify suitable hybrid welding process for welding 2 given material,
(iv) Explain the working principle of Electron beam, laser beam and laser hybrid

welding processes and suggest (heir applications.

Books:
1. Advanced Machining Processes by Prof. Vijay Kumar Jain, Allied Publisher.
9. Principles 0 { Metal Casting by Richard W. Heine, Carl R Loper, Philip C Rosenthal,
Tata Mc(iraw-HilL
3. Noncmwcmiona‘. Machining by p. K. Mishra Narosa Publishing House.
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Objectives:

1. To study the definition of nanotechnology and needs of nanotechnology in

manufacturing environment

2. To study various techniques of nano fabrication and ultra precision manufacturing

2. To study and understand the various conventional and advanced micromachining
techniques, with process analyze and parameters for micro manufacturing techniques.
3. To study and understand various nano finishing technologies and their applications

Course Content:

Unit [: Nano-technology Fundamentals and Principles, survey of Nano-structure, Types
and Properties pomain of Ultra precision Machining and Nano-fabrications: Etch stop
techniques for Micro machining, surface micro machining.

Unit 1 Conventional Methods of Micro machining: Mirror machining of soft materials,
ultra-precision Mirror polishing of hard and brittle materials, finish turning Boring,
Grinding & Honning techniques.

uUnit 1L Definition, need and classification of non-conventional méthods of micro
A ee, A

machining, advantages and limitations.
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Unit 1V: Electro Micromachining processes, process variants, laser Micro machining,
Electron Beam Lithography (EBL) Plasma Arc Micro machining. Focused lon Beam(FIB)

micro machining, Slim Micro machining.

Unit V: Chemical and Electrochemical techniques for Micro machining : Chemical Micro
machining (CMM), Chemical Etching Plasma Etching, Electrochemical Micro machining

(EMM) : Pu EMM, EMM through photo resist musk.

Unit VI: Micro and nano surface generation techniques, classifications, Abrasive flow
finishing, Magnetorheological finishing, Magnetorheological abrasive flow finishing,
chemo mechanical polishing, Application of ultra precision motion controls for Micro
Machining, magnetostrictive actuators, piezoelectric systems.

Course Outcome:
On completion of the course a student will be able to demonstrate the following

(i) The students able to know the technology and procedure of each of the
micromachining and nano finishing process

(i) The students can identify and apply particular micromachining process for
particular requirement of generation of micro feature and nano finish surface.

(iii) Technology along with requirement of new hybrid micromachining and finishing
techniques for manufacturing of high-end products made of wide range of materials.

Text books:
1. G. Kibria, V.U. Rathod, Introduction to Advanced Machining and Finishing Processes,

Narosa Publishing House, New Delhi, India, 2019.
2. G. Kibria, B.Bhattacharyya, ]. P. Davim, Non-traditional Micromachining Processes-
Fundamentals and Applications, Springer International Publishing AG, Switzerland,

2017

Reference books:

1. V.K. Jain, Micro-manufacturing Processes, CRC Press, 2012.
2.Yi Qin, Micro-manufacturing Engineering and Technology, William Andrew, 2015
3. Mark. J. Jackson, Micro and Nano-manufacturing, Springer, 2006.

Professional Elective Papers [Manufacturing Technology]

AaVariced Bngineering Mathematics 7
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Course Objective:

This course has two different modules, namely, (i) Linear Programming Problems (LPP) and
(i1) Numerical and Statistical Methods.

The objective of learning LPP is to get an overview of the kinds of problems linear
programming has been used to solve, to learn how to solve two variable linear programming
models by the graphical method, to understand the importance of extreme points in obtaining
the optimal solution, to know the use and interpretation of slack and surplus variables, to be

able to interpret the computed solutions of a linear programming problem, to understand. how
o b
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alternative optimal solutions, infeasibility and unboundedness can occur in linear
programming problems, to get an idea how Simplex Method can be implemented for solving
linear programming problems. (o
On the other hand, in the course the Numerical and Statistical Methods, students may become

familiar with the ways of solving complicated mathematical problems numerically. They will *
understand several errors which may appear in approximated solutions while applying
different iterative methods. They will study how to fit a curve with some tabulated data set.
This course will also make the students aware of popular differentiation and integration rules
and different techniques for solving the differential equations in underlying domains
%)
G
Course Content: €
LPP: Formulation, graphical solutions, simplex method (illustrations through problems only). ‘
Numerical & Statistical Methods : Interpolations: Lagrange’s method, Newton’s forward & Q
backward difference formulae; Curve fitting: least square & other curves fitting.
Solution of polynomial equation and simultaneous non linear equations using iterative
techniques — methods for solution of simultaneous algebraic equation - Numerical ¢
differentiation and integration — &)

Solution of differential equation using Runge-Kutta method, FDM, etc.

Course Outcome: After the completion of the course the students will be able to
1. develop linear programming models for simple problems,
2. recognize the special features of linear models b
3. solve linear programming problems using different methods like Graphical Method, w
Simplex Method, Big-M Method etc. -
4. compute the solution of the mathematically defined real life problems using comparatively -
time saving Numerical and Statistical methods over other analytical methods, e
5.reduce the amount of errors in approximated solutions by using the Numerical and
Statistical Methods which will be more acceptable in most cases.

List of Books

1. Introductory Methods of Numerical Analysis by S.S. Sastry, Prentice Hall of India
publisher.

2. Linear Programming and Game Theory by J.G. Chakraborty and P.R. Ghosh, Moulik R
Library publisher.

3. A Ground Book of Linear Programming and Numerical Analysis by Arup Mukherjee.
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MENPGPEO2
Objectives:
The main objective of the course is to make the students capable to 2%
(1) learn design, development, and manufacturing using Rapid Manufactui"i__ng
technologies, 7
(i)  Learn various Rapid Prototyping techniques,
(i)  identify the methods and techniques required to manufacture any model.
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(iv)  Learn reverse engineering to make old model.

Course Content:
Introduetion: Introduction to rapid prototyping (RP), conventional machining versus Rapid

prototyping, Need of RP in context of batch production, advantages of RP.

CAD Modelling and Data Processing for RP: Basic principles of RP, Steps in RP, Process
chain in RP in integrated CAD CAM environment, CAD model preparation, STL files.

RP processes: Classification 0 f different RP techniques based on raw materials, and energy
sources: Process technology and comparative study of: Stereo-lithography (SL) with photo-
polymerisation, SL with liquid thermal polymerisation, Solid foil polymerisation, Selective
laser sintering, Selective powder binding, ballistic particle manufacturing both 2-D and 3-D,
Fused deposition modelling, Shape melting, Laminated object manufacturing, Solid ground
curing,

Rapid Tooling: Principles and typical processes for quick batch production of plastic and
metal parts though quick tooling. RP Interfacing with Manufacturing Processes: Investment
Casting, Vacuum Casting, Laser Additive Manufacturing. Rapid manufacturing processes

like - Vacuum Casting Processes via RP Processes.
Reverse Engineering: Basic concept, Digitization techniques, Model Reconstruction, Data

Processing for Rapid Prototyping, Reverse Engineering (RE) Methodologies and Techniques,
Selection of RE systems, RE software, RE hardware, RE in product development.

Course Outcome:
At the end of this syllabus, the students would be able to:
(i) Understand and use techniques for processing of CAD models for rapid prototyping.
(ii) Understand and apply fundamentals of rapid prototyping techniques.
(iif) Use appropriate tooling for rapid prototyping process.
(iv) Use rapid prototyping techniques for reverse engineering.

Books:
1. Rapid Prototyping: Principles and Applications By C.K. Chua, K.F. Leong, C.S. Lim,
John Wiley, 2010.

2. Noorani R, Rapid Prototyping: Principles and Applications in Manufacturing, John Wiley &
Sons.

ngincering
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Course Objective ;
1. To illustrate the principle of mathematical modeling of engineering probicms;-”;?

ol '

2. To introduce the basics and application of Finite Element Method. = o

Course Content:
A General Procedure for Finite Element Analysis, History of the Finite Element Metliod."
Examples of Finite Element Analysis., Finite Element of Linear Spring, Elastic Bar, Truss

Element, Strain Energy, Castigliano’s First Theorem, Minimum Potential Energy.

AR FONE W e\ B

i
4
|

——




Truss Structures: The Direct Stiffness Method, Nodal Equilibrium Equations, Element
Transformation, Direct Assembly of Global Stiffness Matrix, Boundary Conditions,
Constraint Forces, Element Strain and Stress, Three Dimensional Trusses.

Elementary Boundary Theory, Flexure Element Stiffness Matrix, Element Load Vector,
Work Equivalence for Distributed Loads, Flexure Element with Axial Loading, General

Three Dimensional Beam Element.

Method of Weighted Residuals, Galerkin’s Finite Element Method, Application of Galerkin’s
Method to Structural Elements.

Continuity, Compatibility and Completeness, Polynomial Forms of One-dimensional
Elements and Geometric Isotropy, Triangular Elements, Rectangular Elements, Three-
dimensional Elements, Iso-parametric Formulation, Numerical Integration: Gaussian
Quadrature. Applications.

Structural Dynamics, Simple Harmonic Oscillator, Multiple Degree of Freedom Systems,
Bar Elements: Consistent Mass Matrix, Beam I:lements.

Applications usingfinite element modeling and programming.

Identification of Physical problems, Differential formulation, Philosophy behind the
approximate methods, FE formulation for a general problem in clasticity, Formulation of FE
characteristics, Plane stress, Plane strain, Axisymmetric, Plate bending and Shell elements
Isoparametric, 3-D elements and their formulation, Modal Analysis

Course Outcome:
Upon completion of the course, students will understand the FEM formulation and its
application to simple structural problems.

TEXT BOOKS:
1. David V. Hutton, Fundamentals of Finite Element Analysis.

REFERENCE BOOKS:
2. Rao S.S., The Finite Element Method in Engineering.
3. Reddy J.N., An Introduction to Finite Element Method.
4. 0.C.Zeinkiewicz, R.L. Taylor, The Finite Element Method.

Course Objectives:
Its primary purpose is 10 provide knowledge of different effective and profitable material
processing routes 10 produce a variety of products for engineering industries. The
program's main purpose is 1o accelerate the development of the essential scientific and
engineering foundation, in order to establish powder fabrication as a technologically and
economically feasible method of materials manufacturing.
The basic objectives are:
i, To impart detailed knowledge in powder production and compaction

ii.  To impart knowledge in the mechanism of sintering. LNCAL B

iii.  To understand the mechanical alloying for the productio_n.r_jF—powdpi:"a:lioying.

iv.  To impart the physics of various deposition processes , et 7
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’ Course Content:

P Powder Metallurgy: Powder fabrication methods: preparation of metallic, ceramic and
A composite powders, Powder Characterization: particle size, shape, distribution, surface area,
; flow, compressibility, structure, morphology and composition, treatment of powders, Powder

mixing and blending, Shaping and compaction: design rules, behavior of powder during
compaction, uniaxial and isostatic compaction, extrusion and forging, roll compaction,
injection moulding, tape forming, slip casting and sol-gel casting, Sintering and full density
processing: Solid state sintering, liquid phase sintering, reaction sintering, hot pressing, hot
isostatic pressing and self propagating combustion sintering, sintering maps, sintering
furnaces, effect of sintering atmosphere, advanced consolidation methods: SPS, MW, etc.,
Properties of P/M materials: effect of porosity and alloying

Advanced Coating Technology: Introduction, CVD Coating:CVD reaction.

Course Outcomes:
CO-1: Students will be able to get acquire knowledge of Powder Metallurgy History.
Applications, and its importance. They will also be Measure the various powder
characteristics like apparent density, tap density, flow rate, friction index.
CO-2: Students will be able to acquaint the knowledge of metal powder production
methods and powder characterization techniques.
CO-3: Students will understand the basic methods of Powder compaction for green
compact. They will also be familiar with compaction tooling and the role of lubricants
in compacting.
CO-4: Students acquire knowledge of the mechanism of sintering and types of sintering
for the development of mechanical properties.
CO-5:Students acquire knowledge of causes of defects in Powder metallurgy processed
materials and methods to minimize defects
CO-6: Students will Select the appropriate deposition method and material for an
application

Suggested Readings:
1. Material  Handling Equipment -R.B. Chowdary &G.N.R.Tagore (Khanna
Publishers,Delhi)
2. Material Handling (Principles &Practice)-Allegri T.H( CBS Publisher, Delhi)
Supplementary Readings:
1. Material Handling Equipment — N.Rundenko ( Peace Publisher, Moscow)

Published Journal articles to be provided to the students as reference materials

Course Objectives:

To acquaint students with the construction of mathematical models formanagerial decision
situations and to use computer software packages to obtain a solution wherever
applicable. The emphasis is on understanding the concepts, formulation and interpretation.

Course Content: e

Unit-I: Linear programming: R LT
Assumptions, Basic concepts; LP Formulation Graphical Solution, Feasible Region, . -2 e
Optimum  Solution, special cases (unbounded solutions, infeasible solution and

e e R Ry
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Alternative optima), Standard Form, Canonical form and Simplex method,
maximization case, minimization case; Big, M method.

Unit-11: Transportation Problem:
Transportation tableau, Mathematical Form, Methods for Finding Initial basic Feasible,
Solution, North West Corner Rule, Least Cost Method, VAM; Test for Optimality,
MODI Method.

Unit-111: Assignment Problem:
Mathematical Statement of Problem, Comparison with Transportation Problem;
Solution of Assignment Problem, Hungarian Methods, Game Theory: Introduction;
Two, person zero, some Games; Games with saddle Point, Pure Strategies; Rules of
Dominances

Unit-1V: Decision Theory:
Steps in Decision Theory Approach; Types of Decision Making Environments;
Decision Making Under Risk, Expected Monetary Value, Expected Opportunity loss;
Decision Making Under Uncertainty, Criterion of optimism, Criterion of Pessimism,
Laplace Criterion, Criterion on Regret.

Course Qutcomes:

CO-1: Understand the basic operations research concepts and terminology involved 1n

optimization techniques.

CO-2: Understand how to interpret and solve business-related problems.

CO-3: Apply certain mathematical techniques in getting the best possible solution to a

problem involving limited resources.

CO-4: Apply the most widely used quantitative techniques in decision making and identify

project goals, constraints, deliverables, performance criteria, control needs, and resource

requirements in order to achieve project success.

Suggested Readings:
1. Operation Research: An introduction — H. A. Taha; Macmillan.
2. Quantitative Technique in Management — N. D. Vhora; Tata McGraw Hill.

Supplementary Readings:
1. Operation Research — K. Swarup, P. K. Gupta and M. Mohan; Sultan Chand.
2. Operations Research; Theory and Applications —J. K. Sharma; Macmillan.

Course Objectives:
The course aims to provide fundamental knowledge of Computer-Aided Design
(CAD) and Computer-Aided Manufacturing (CAM).The purpose of this course is to
make the students get familiarized with various computet-aided tools that can be
implemented in various industrial applications.
The basic objectives are:
i To understand the concept of the use of computers in design and
manufacturing.
ii. To develop the student’s skills in understanding the latest technology on
Computer-Aided Design and Computer-Aided Manufacturing.
{ii. To design, model, and analysis using computer software and tools.
v, To understand the concept of 3D modelingSkills for pygd*.j;_&_'i',d“f:’é‘i'g-l1.
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Course Content:

Introduction to CAD/CAM/CAE for manufacturing. Prototyping cycle for product design,
manufacture and life management. Competitive design and manufacturing cycles for rapid
product realization. CAD tools and industry adoption of standards. Introduction to geometric
modelling. Basic modelling and representation of lines, curves, surfaces and solids.
Constructive Solids Geometry. Surface modelling techniques. Solids Modelling. Boundary
Representation. Spatial enumerative techniques. Object representation. Object validation.
Constraints and feature modelling. Feature based data representation. Object visualization.
Texturing. Ray tracing and related algorithms. Assembly modelling. Feature based analysis.
Disassembly analysis. Manufacturing analysis. Dimensioning, Tolerance and fits
representation and analysis. Product manufacturing planning. Design Structure matrix. Data
extraction for product design analysis. Elements of primary processes CAD modelling —

Casting.

Course Outcomes:

CO-1: Students will be able to get acquire knowledge of Computer-Aided Design (CAD)
and Computer-Aided Manufacturing (CAM).

CO-2: Students will be able to develop the product as per customer requirements

CO-3: Students will be able to 3D part model/ part drawings using Computer Aided
Manufacturing technology through programming, setup, and ensuring safe operation of
Computer Numerical Control (CNC) machine tools.

Suggested Readings:

1. Groover, M. P., and Zimmers, E. W., CAD/CAM: Computer-Aided Design &
Manufacturing, 2006, Pearson Education India

2. Zeid, I., Mastering CAD/CAM, Tata McCraw Hill, 2006

Supplementary Readings:

2. Computer-Aided Design / Computer-Aided Manufacturing (CAD/CAM) By Cornelius T.

Leonides.

Published Journal articles to be provided to the students as reference materials

Objectives:

1. To develop a solution oriented approach by in depth knowledge of Machine Tool
Design.

2. To address the underlying concepts, methods and application of Machine Tool Design.

Course Content:

Unit I: Introduction to Machine Tool Drives: Types and capabilities of machine tools,
Constructional and operational features, General Requirements of Machine Tool Design,
Working and Auxiliary Motions in Machine Tools, Kinematics of Machine Tools, Motion
Transmission, mechanical, hydraulic and electric drives.

Unit II: Regulation of Speed and Feed Rates: Aim of Speed and Feed Regulation, Layout
of Speed Change Gears, Saw Diagrams for Arithmetic, Geometric, Harmonic and

Logarithmic Progression of spindle speeds. Establishment of Gear Ratios, Layout of the™"
Intermediate Reduction Gears, Calculation of Transmission Ratios, Pulley Dmmet‘.ct}, -
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Gear Wheel Diameters and Number of Teeth. Ray Diagram. Speed Chart, Design of Speed
Gear Boxes, Feed Drives, Feed Box Design.

Unit 11I: Design of Machine Tool Structures: Functions of Machine Tool Structures and
Their Requirements, Design criteria for Machine Tool Structures, Materials of Machine
Tool Structures, Static and Dynamic Stiffness, profiles of Machine Tool Structures, Basic
Design Procedure of Machine Tool Structures, Design of Beds, Columns, saddles,
carriages, Bases and Tables.

Unit IV: Design of Guideways and Power Screws : Functions and Types of Guide ways,
Design of Slide ways, clearance adjustment in slideways. Design of Anti-Friction Guide
ways, Combination Guide ways and Aerostatic guideways. Design of Power Screws and
Recirculating ball screws.

Unit V: Design of Spindles and Spindle Supports: Functions of Spindles and
Requirements, Effect of Machine Tool Compliance on Machining Accuracy, Design of
Spindles, Antifriction Bearings.

Unit VI: Dynamics of Machine Tools: Machine Tool Elastic System, Static and Dynamic
Stiffness, Effects of vibration, stability analysis. Meth ods to reduce instability in machine
tool like dampers, vibration absorbers etc, Machine Tool Chatter.

Unit V1I: Control Systems in Machine Tools: Machine tool control systems, Control
Systems for Speed and Feed Changing, Adaptive Control Systems

Course Outcome:

(i) The student can identify different areas of Machine Tool Design.
(ii) The student can find the applications of all the areas in day to day life.

Text books:
1. N K Mehta, “Machine Tool Design and Numerical Control”, McGraw-Hill
2.S.K. Basu, “Machine Tool Design”, Oxford and IBH Publishing.

Reference books:
1. CMTI, “Machine Tool Design Handbook”, McGraw-Hill
2.Sen and Bhattacharya, «“Machine Tool Design” CBS Publications

Objectives:
The main objective of the course is to make the students capable to

(i) Understand the basic fundamentals of optimization methods that can be used in
engineering application.
(iiy  Learn the about the maximization and minimization problent diiring optimization
& agte,

W <

of manufacturing processes. &

[

(iii)  Learn classical optimization methods.
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(iv)  Apply multi-objectives optimization techniques for various manufacturing as well

as other engineering optimization problems. ;
;

Course content:

Introduction: Introduction and overview of optimization problems. :

on Research models: Review of LPP; Assumptions of LPP, Simplex E

Development of Operati
mization and minimization problem, Application of LPP for solving g

method for solving maxi
practical problems.

Transportation anc
unbalanced transportation problem, Degeneracy;

variants of assignment problem,

| assignment problem: Transportation problem: Formulation, optimal solution,
Assignment problem, formulation, optimal solution,

Classical optimization Techniques: Unconstrained nonlinear optimization ~ Optimality
conditions, Overview of algorithms Line search methods, Constrained nonlinear optimization
Optimality conditions, Quadratic programming, Penalty and augmented Lagrangian methods,
Sequential quadratic programming, Interior-point methods.

Advanced Optimization Techniques: Genetic Algorithm (GA); Differences and similarities
between conventional and evolutionary algorithms, working principle, Genetic Operators-
reproduction, crossover, mutation. Fuzzy Systems; Fuzzy set Theory, Optimization of Fuzzy

systems (such as, Neural Network, GA, etc.)

Course outcomes:
At the end of this syllabus, the students would be able to:

) Recall the theoretical foundations of various issues related to linear programming
modeling to formulate real-world problems as a L P model

(i)  develop the knowledge in the basic theory and algorithms for nonlinear
optimization (unconstrained and constrained), including: understanding how
algorithms work; choosing appropriate method to solve the problem in different
situations; interpreting the performance of algorithms and analyzing the solutions
for decision making.

(iiiy  Use of Describe the basics of different evolutionary algorithms

books:
1. Optimization for Engineering Design-Algorithms and Examples by K. Deb, Prentice

Hall India, 1995.
2. Optimization: Theory and Applications by S. S. Rao, 2nd ed. Wiley Eastern, 1984.
3. Engincering Optimization-Methods and Applications by G. V. Reklaitis, A. Ravindran

and K. M. Ragsdell, Wiley, 1983

T
Objectives:
The main objective of the course is to make the students capable to

(i) learn the concept of SQC, .
(ii) understand process control and acceptance sampling procedure and their 8/ X
=~ ==

application, & AN PO
(iii)learn the concept of reliability. :




Course content:

Introduction:Quality — Concept, Different Definitions and Dimensions, Inspection, Quality
Control, Quality Assurance and Quality Management.

Total Quality Management TQM:

Introduction, Definitions and Principles of Operation, Tools and Techniques, such as, Quality
Circles, 5 S Practice, Total Quality Control (TQC), Total Employee Involvement (TEI),
Problem Solving Process, Quality Function Deployment (QFD), Failure Mode and Effect
analysis (FMEA), Fault Tree Analysis (FTA), Kizen, Poka-Yoke, QC Tools, PDCA Cycle,
Quality Improvement Tools, TQM Implementation and Limitations.

Introduction to Design of Experiments: Introduction, Mecthods, Taguchi approach,
Achieving robust design, Steps in experimental design

Just —in -Time and Quality Management: Introduction to JIT production system,
KANBAN system, JIT and Quality Production.

Introduction to Total Productive Maintenance (TPM): Introduction, Content, Methods
and Advantages

Introduction to ISO 9000, ISO 14000 and QS 9000: Basic Concepts, Scope,
Implementation, Benefits, Implantation Barriers

Introduction to Probability Theory: Fundamental laws of probability, Random variables;
Probability distribution function; Discrete and continuous distribution; Histogram and
Normal distribution curve, Mean, variance and standard deviation of a distribution function.
Random samples

Reliability Concepts: Reliability engineering fundamentals; Failure data analysis; Failure
rate; mortality curve; Concept of burn in period; Useful life and wear out phase of a system;
Mean time to failure (MTTF); Mean time between failure, (MTBF) and mean time to repair
(MTTR); Reliability in terms of Hazard rate and failure density, Conditional probability and
multiplication rules.

Course outcomes:
At the end of this syllabus, the students would be able to:

(1) Attain the basic techniques of quality improvement,

(i)  Use control charts to analyze for improving the process quality.
(i) Describe different sampling plans

(iv)  Acquire basic knowledge of total quality management

(v)  Understand the concepts of reliability and maintainability

Books:

1. Statistical Process Control, by Eugene Grant, Richard Leavenworth, McGraw

Hill.

2. Quality Engineering in Production Systems, by G Taguchi , McGraw Hill, 1989.
3. Optimization & Variation Reduction in Quality, byW.A. Taylor,Tata McGraw Hill,
1991.

4. Reliability Engineering, (3rdEdition), by LS Srinath, Affiliated East West:PveLid,
1991. ¥ ot g

4. Reliability Engineering, by E.Bala Guruswamy, Tata McGraw Hi]l; @94 ‘ 5-1.;- .
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Objectives:

1. The develop the basic concept of industrial engineering

2. To develop the forecasting models or scheduling techniques for production system
3. To apply the inventory management models for managing inventory systems

Course Content:

Unit I+ Introduction to [ndustrial Engineering and Productivity:  Definition and
Functions of Industrial Engineering, Origin and development of factory system,
Contribution of Taylor and Gilbreth Productivity: Definition of productivity, Factors
Influencing Productivity, Causes of Low Productivity, Productivity Measurement |

Models, Productivity Improvement Techniques. !

Unit 1I: Work Study: Basic Concept, Steps Involved in Work Study, Techniques of Work
Study, Human Factors in the Application of Work Study. Method Study: Basic Concept,
Steps Involved in Method Study, Recording Techniques, Operation Process Charts, Flow
Process Charts, Two-Handed-Process Charts, Multiple Activity Charts, Flow Diagrams. i 1
String Diagrams, Principles of Motion Economy, Micro-Motion Study, Therbligs, SIMO |
Charts. Work Measurement: Basic Concept, Techniques of Work Measurement, Steps
Involved in Time Study, Time Study Equipment, Performance Rating, Basic concept and
Procedure of Work Sampling Study.

Unit I11: Facility Layout and Planning: Nature, Significance and Scope of Facility layout
and design; Steps in facility layout planning, Assembly Line Balancing. Material [ &
Handling: Definition, Objective and Principles of Material Handling, Classification of '
Material Handling Devices.

Unit IV: Production Planning and Control: Introduction to Production Systems, Types of |
production systems, Need and functions of PPC. Forecasting: Definition and Functions of
Forecasting, Forecasting, techniques: linear regression, moving average, exponential
smoothing; Analysis of forecast error. Aggregate production planning, Capacity i
Planning, ERP, Master Production Schedule. Basic sequencing and scheduling i
techniques

Unit V: Introduction to Inventory Management: Importance and areas of materials
management, Introduction to Inventory: Definitions, Need for inventory, Types of
inventory, Inventory costs; Structure of inventory models, Deterministic models; safety
stock, inventory control systems; Selective inventory management. MRP and ]IT-based
production systems, Concept of zero inventory, Fundamental concepts of purchasing,
storing, distribution, and value analysis & engineering,

Course OQutcome:

1. The students will be able to understand different aspect of work sytem design, facility
design related to manufacturing industries

2. The student can find and apply the industrial management / technology for managing
the industrial aspects like scheduling, inventory and process planning. 5 53

Text books:
N. Chary, Production and Operations Manzlgc:ﬁ:m, McGraw-Hill Education, 201
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K. Bedi, Production and Operations Management, Oxford University Press.

Reference books:

Essentials of Supply Chain Management, 4th Edition Michael H. Hugos, Wiley
ILO, Introduction to Work Study, Oxford and IBH Publishing

177 ViiGra Blectro Viechanical Systems: 111

Objectives:

1. To provide knowledge of semiconductors and solid mechanics to fabricate MEMS
devices.

2. To educate on the rudiments of Micro fabrication techniques.

3. To introduce various sensors and actuators

4. To introduce different materials used for MEMS

5. To educate on the applications of MEMS various engineering domains.

Course Content:

Unit I: Introduction: Intrinsic Characteristics of MEMS - Energy Domains and
Transducers- Sensors and Actuators - Introduction to Micro fabrication - Silicon based
MEMS processes - New Materials - Review of Electrical and Mechanical concepts in
MEMS - Semiconductor devices - Stress and strain analysis - Flexural beam bending-
Torsional deflection.

Unit 11: Sensors and Actuators I: Electrostatic sensors - Parallel plate capacitors -
Applications - Interdigitated Finger capacitor - Comb drive devices - Micro Grippers -
Micro Motors - Thermal Sensing and Actuation - Thermal expansion - Thermal couples
— Thermal resistors - Thermal Bimorph - Applications - Magnetic Actuators -
Micromagnetic components - Case studies of MEMS in magnetic actuators- Actuation
using Shape Memory Alloys.

Unit 11I: Sensors and Actuators ll: Piezoresistive sensors - Piezoresistive sensor
materials - Stress analysis of mechanical elements - Applications to Inertia, Pressure,
Tactile and Flow sensors - Piezoelectric sensors and actuators - piezoelectric effects -
piezoelectric materials - Applications to Inertia , Acoustic, Tactile and Flow sensors.

Unit IV: Micromachining: Silicon Anisotropic Etching - Anisotrophic Wet Etching - Dry
Etching of Silicon - Plasma Etching - Deep Reaction lon Etching (DRIE) - Isotropic Wet
Etching - Gas Phase Etchants - Case studies - Basic surface micro machining processes -
Structural and Sacrificial Materials - Acceleration of sacrificial Etch - Striction and
Antistriction methods — LIGA Process - Assembly of 3D MEMS - Foundry process.

Unit V: Polymers and Optical MEMS: Polymers in MEMS- Polimide - SU-8 - Liquid
Crystal Polymer (LCP) - PDMS - PMMA - Parylene - Fluorocarbon - Application to
Acceleration, Pressure, Flow and Tactile sensors- Optical MEMS - Lqmﬁ‘é;sff'afr’jdeirr01's -
Actuators for Active Optical MEMS. S ot

Course Outcome: T WG of 2 )8
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(i) Ability to understand the operation of micro devices, micro’systems and their
i R SR !
applications. i :
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(i) Ability to design the micro devices, micro systems using the MEMS fabrication
process.

Text books:

1. Chang Liu, ‘Foundations of MEMS’, Pearson Education Inc., 2012.

2. Stephen D Senturia, ‘Microsystem Design’, Springer Publication, 2000.

3. Tai Ran Hsu, “MEMS & Micro systems Design and Manufacture” Tata McGraw Hill,
New Delhi, 2002.

Reference books:

1. Nadim Maluf,” An Introduction to Micro Electro Mechanical System Design”, Artech
House, 2000.

2. Mohamed Gad-el-Hak, editor, “ The MEMS Handbook”, CRC press Baco Raton, 2001.
3. Thomas M.Adams and Richard A.Layton, “Introduction MEMS, Fabrication and
Application,” Springer, 2010.

Course Objectives:
The course aims to provide fundamental knowledge of Material Handling Equipment as
per industrial needs and also design appropriate systems to move commodities, materials,
in order to reduce overall cycle time while taking into account economics and payback
period. Design and analysis of Hoisting Equipment Like, Rope, Drum, Hook, Chain,
Pulley, and Girder, etc., and design of arresting gear, Conveyors, and Elevators.
The basic objectives are:
1. To impart fundamentals of material handling equipment
ii.  To design various hoisting elements like chains, Hemp and wire ropes, Pulley
systems, Sprockets & drums, forged hooks, and eye hooks, and Girders
iii.  To understand the importance of material handling equipment in the industry

Course Content:

Review of commonly used material handling systems, Design of material handling system,
selection of appropriate equipment, pneumatic and hydro-pneumatic handling system.

Rope and ropeways, Mechanical handling system for powerhouse application, Loading and
unloading of ships and barges.

System design for various materials- abrasive, electrostatic, sticky, hot, hazardous nuclear
materials, Closures, containers and packaging design, case studies.

Course Outcomes:
CO-1: Students will be able to get acquire knowledge of the fundamentals of material
handling equipment, Applications, and their importance.
CO-2: Students will be able to design material handling equipment.
CO-3: Students willfamiliar with the design ofconveyors and Sclection based on the
Application.
Suggested Readings:
3. Material  Handling Equipment -R.B. Chowdary  &G.N.R.Tagore (Khanna
Publishers,Delhi) G £
4. Material Handling (Principles &Practice)-Allegri T.H( CBS Publisher, Delhi) R
Supplementary Readings: s
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1. Material Handling Equipment — N.Rundenko ( Peace Publisher, Moscow)
2. Published J ournal articles to be provided to the students as reference materials

Course Objectives:

Technology 18 changing the way people do things in every part of the world, and the sector
continues o expand. Now, teaching robotics is becoming an increasingly indispensable
part of the curriculum. The bhasic objective of studying robotics is 0 develop the student’s
knowledge in various robot structures and their workspace as well as 10 gather the
knowledge of the relationship between mechanical structures of industrial robots and their
opcralimml workspace characteristics. Also. by studying automation the students will be
able to know that how to reduce cOStS, time, and waste as well as increase productivity.
reduce mistakes. and control all the processes of the business in real time.

Course Outcomes:
CO-1: Students will be able to know the basic concepts, parts of robots and types of
robots and to understand the basic principles of automation.
CO-2: Students will be able to identify the various drive systems for robot, sensors and
their applications in robots, progrmnm'mg of robots.
CO-3: Students will be able to know the programming of robots and t0 interface
software application for auto part programming.
CO-4: Students will be able 10 discuss about the various applications of robots,
justification, implcmcntation and safety of robot.
C0-5: Students will be able to know the recent developments in advanced industrial
robotics and the application of automation.

Course Content

Unit I: Fundamentals of Robotics & Automation:

Fundamentals of Robotics: Definition, robot classification, robot arm geometry, power
sources ele.

Automation: Principles and strategies, Elements of an automated system, Levels of
automation, Automation in production systems, automated manufacturing systems, Types,
Reasons for automation

Unit I1: Tooling and Sensors:

Characteristics, classification, gpecial purpose tools, typical designs, compliance in Wrists.
End Effectors: types, mechanical and other types of griper, types of sensors and
applications.

Unit 111: Robot Programming and Languages:

Language classification, program commands, arm motion, task point diagram , on line/off
line programmin& sample programs, program analysis, Al and experts systems.

Unit 1V: Robot Applications:

Robot applications in manufacturing, material transfer and machine loading / unloading,

processing operations like welding and painting Assembly operations, Inspection/
Automation. Robot cell layouls multiple robots and machine interference, Automatic data t

capture, Barcode technology, Radio frequency identification, Fundaments of automated
assembly systems, Coordinate Measuring Machine

Unit V: Recent Developments: .

Recent developments in advanced robotics, Modular concept, Spggid‘l'"E'if';j‘)’l‘i;;g_itions of

. . . . s . . . o AW H o
robotics, Mcro robotics, Bio robolics. technologies and app'ncauons‘gl aﬁ_‘;@matwn-;.,_.,
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Suggested Readings:
5.Deb, S.R.: Robotics Technology and Flexible automation, Tata McGraw Hill Pub., New

Delhi

6.Mikell P. Groover: Automation, Production Systems and Computer Integrated
Manufacturing, Pearson Education Asia

7.Jain, K.C, and Aggarwal, L.N.: Robotics Principles and Practice, Khanna Publishers

Supplementary Readings: .
3. Groover, M.P.: Industrial Robotics, McGraw Hill International LEditions
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Course Objectives: |

Its primary purpose is to create a faster production process and components and tooling ‘J
with more precise dimensions and material consistency, which in some cases, Uses only the

required amount of raw material (thus minimizing waste), while simultaneously reducing |

energy consumption. The basic objectives are: 'r

v.  Toimpart training in New product development in CNC Machining '

vi. Toimpart knowledge in CNC machine selection based on the product “

vii.  To give insight in Cutting Tool selection & cutting parameter calculation &
viii.  To provide exposure 10 CAM Software.

Course Content:
Unit I: Fundamentals of Process Planning i
Basis and need of CNC machines: NC, CNC and DNC systems. Applications of CNC
machines in manufacturing, advantages of CNC machine, Process planning. Structure of
process plan, Factors influencing process plan and Sequence of operation of process plan.
Unit 1T: CNC Systems

CAM. NC, CNC and DNC, Selection criteria of CNC machines, Adoptive control

Unit I11: Constructional Features of CNC Machines

Classifications of CNC Machine, Modes of operation of CNC, Machine Structure,
Slideways, Spindle drive, Axis drive, Recirculating ball screw Feedback devices
(transducers, encoders), Automatic tool changer ATC), pallet APC), CNC axis and motion
nomenclature, CNC tooling’s — tool pre setting, qualified tool, tool holders and inserts.

Unit IV: CNC Part Programming

Axes ldentification in turning Machining centers, Machine zero. home position, work piece i
Zero, programme zero, CNC part programming: Programming format and Structure of part '
programme, 18O G and M codes for turning and milling-meaning and applications of
important codes, Compensations: Tool length compensation, Pitch error radius
compensation, Simple part programming for turning using 1SO format having straight
turning, taper turning (linear interpolation) and convex/concave turning (circular
interpolation), Simple part programming for milling using 1SO format, Importance, Lypes. I
applications and format for: Canned cycles, Macro. Do loops, Subroutine, Mirror image. i
CNC turning and milling part programming using canned cycles, Do loops and Subroutine. I
CAD CAM integration, CAM Software.

Unit V: Maintenance of CNC Machine

Types of machine tools maintenance, Systems and Sub systems of CNC machines, CNC
Maintenance practice: Tools required, Daily checklist, Problems related to mechanical
systems, Backlash, Causes and precautions of electronics system.
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CO-1: Students will be able to get the fundamental knowledge about CNC machines
and their applications. They will also be able to identify different axes, machine zero,
home position, systems and controls CNC machines.

CO-2: Students will be able o select, mount and set cutting tools and tool holders on
CNC.

CO-3: Students will prepare part programmes using 1SO format for given simple
components with and with<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>