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Y.M.C.A. INSTITUTE OF ENGINEERING, FARIDABAD
« (DEPARTMENT OF MECHANICAL ENGINEERING)
Scheme of Examinations Syllabi of M.Tech.- 2005-06
Enclosed course : M. Tech (Manufacturing Technology and Automation)
The credit requirements of the course are

......... : 64
Core courses : f1:1
Programme Elective courses : 02
FIRST SEMESTER
Subject Credit(L.T.P) Marks Weightate
Code Theory Sessional
601 Metal Forming analysis 3 3-0-0 100 50
603 Welding & Allied Processes 3 3-0-0 . 100 50
605 Mechatronics & Product Design 3 3-0-0 100 50
607 Design, Planning and control :
of production systems 3 3-0-0 100 50
610 Foundry Technology 3 3-0-0 100 50
' s Ext. Int.
611 Object Oriented Pro- 1 0-0-2 25 25
gramminglLab
613 Welding Lab 1 0-0-2 25 25
615 Mechatronics Lab 1 0-0-2 25 25
Total 18 15-0-6 575 325
SECOND SEMESTER
Subject Credit(L.T.P) Marks Weightate
Code Theory Sessional
602 Metal cutting technology 3 3-0-0 100 50
604 Automation in Mfg. 3 3-0-0 100 50
606 CAD.CAM for Mfg. 3 3-0-0 100 50
608 \Material management 3 3-0-0 100 50
610 “rinciples of Mgt. 3 3-0-0 100 50
Ext. Int.
612 14.fg./Metal culting Lab 1 0-0-2 25 25
614 £.utomation Lab 1 0-0-2 25 25
616 CAD/CAM lab 1 0-0-2 25 25

Total 18 15-0-6" 575 375
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THIRD SEMESTER %

Subject Credit(L.T.F) Marks Weightate‘.

Code Theory Sessiona|

M 701 Computer Integrated Mfg. 3 3-0-0 100 50

M 703 Program Elective-| 3 3-0-0 100 50

M 705 General Elective-Il 3 3-0-0 100 50

Ext. Int

M 707 CIM Lab 1 0-0-2 25 25

M 709 Seminar 1 0-0-2 25 i

M 711 Minor Project 5 0-0-10 100 100
Total 16 9-0-14 450 275

- Student will have to select one subject from List of Program

Elective | and one subject from List of General elective -]| as
under:

List of Program Elective - |

Industrial Inspection

Quality Control Techniques

Design and Metallurgy of Welded Joint
Forging

Tool Design & Engg.

Machine Tool Dynamics

A e e

List of General Elective - ||

1. Artificial Intelligence in Manufacturing
2. Value Engg.
i. Advance Theory of Vibrations
5‘ Ir\r;strumentation and Automatic control
6. Eon Conventional Sources of Energy
- knergy Ecology & Environment
» FOURTH SEMESTER
ject i
Subj Credit (L.T.P) Marks Weight ate
: Theo sessicnal
M 702 Major Project 12 0-0-24 300ry 201
. ‘
otal 12 0-0-24 300 20)
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M 601 Metal Forming Analysis

Stress-strain relations in elastic and plastic deformations, Yield
criteria for ductile metals, work hardening and Anisotropy in
yielding, Flow curves. Elements of theary of plasticity, Formulation
of plastic deformation problems, Application of theory of plasticity
for solving metal forming problems using slab method, Upper
and Lower bound methods, slipline field theory, extremium
principles.

Effect of temperature and strain rate in metal working, Friction
and lubrication in cold and hot working.

Technology and Analysis of important metal forming processes—
Forging, Rolling, Extrusion, Wire Drawing, Sheet metal forming
processes like Deep drawing, Stretch forming, Bending.

Introduction to Finite Element Analysis of metal forming
processes. "

Reference Books :

1. Theory of elasticity — Daily Railey

2. Fundamental of metal forming — Wagoner

3. Experimental stress analysis — L Srinath

4. Theory of elasticity and Plasticity — Dr. Sadhu Singh
5. Metal Forming Processes — G. R Nagpal

M. 603 Welding and allied Processes

General survey and classification of welding processes gas, are
and resistance welding.

Welding are and are characteristics : welding are structure and
mechanisms types of measurement of temperature of welding
arcs, are characteristics : VI characteristics, VL characteristics,
anode spot characteristics.

Electric are welding - principle, welding procedure, are length,
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are force and are blow, eqU'P”ﬁem and accessories - AC gfy

DG power SOUIces, rectifiers, inverter systems, VI curveg fo
P 1stant voltage sources, types 0;

{ curent and cof
an system 0
id steel, electrode

ed mixtures.

Metal transfer : free flight, globular type, spray type, short circyjt
type, dip transfer, forces affecting metal transfer, weld beaq
geometry and shape factors, weld dilution, duty cycle.

constan
electrodes, Indi
electrode for mi
gases and associat

f classification and coding of covereg
polarity and ts effect, shielding

Are welding processes : MIG - welding equipment and processes
shielding gas, types of metal transfer. Tungsten inert gas arel
welding (GTAW) - welding equipment, electrodes, inert gases
and torches. Submerged are welding- principle of processes
applications, fluxes and welding electrodes used. CO2 welding:
difference from MIG welding, principle of operation, equipment
welding parameters, joint design and applicaticns. ;

Soldenng and Braz_ing: soft and hard solders, fluxes, soldering
iron procedure, principle of brazing and methods, concept
pocedure and testing of adhesive bonding. l

z:csjistan;e v»_'elding :we?ding principle, equipment, techniques

We]d;%plf:llons ?cj variants of resistance welding like spot
, seam welding, flash butt welding, projecti i

and percussion welding procedures. PR

Solid = )
state welding : introduction, main features and applications

fo diffusion (bondin [
_ g) weldin i i L
welding, explosive welding. S S .

Radiant en . )
app‘icaﬁonsec:fgeyle\‘:te;dmg - introduction, main features and
ron beam, laser beam welding, procedures.

Newer weldin
applications ogtﬁrec;:n?iues]d:- introduction main features and
welding procedures. elding, electro slag and electro gas
We|d1|"]g of P
plastics * prinei
plastic welding p'rcoscéprsr)clples of operation, weld joint desian,
ss like ultrasonic and friction welding

4 ’ i 5-00
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Gy [1abus A e
‘ sprayi surfacin methods SU%
guifacing and metal gpraying . SUr g e g
SMAW G, TIG SAW, classification of the : :
S e ' ions, advantages an

procedures, introduction. applicé

disadvamages.
ting of metals introduction, types,

flame and plasma cutting

principle and
Thermal cut
operation of

Reference books

1. Modermn welding technology carry H.B (PH).

Welding technology - A.C Devis
nd welding Technology - Little (TMH)
y-R.S. pParmar

ook (IV-VI) Edition.

Welding technolog

2
3. Welding @
4
5 AWS- welding handb

M. 605 Mechatronics Product Design

nd components, Principles

Introduction to Mechatronics systems a _
ic gates,

of basic electronics — Digital logic, number syst_em log
Sequence logic flip flop system, JK flip flop, D-flip flop.
Microprocessors and their applications — Microcomputer
computer structure/microcontrolles, Integrated circuits — signal
conditioning processes, various types of amplifiers, low pass and

high pass filters.

Sensors — Sensors and transducers. displacement, position
proximity Sensors, velocity, force sensors. Fluid presence
temperature, liquid level and light sensors. Selection of sensors,
Actuators, Penumatic and hydraulic systems, Mechanical
actuation system, Electrical actuation system. Other Electrical/
Electronic hardware in Mechatronic system.

Principles of Electronic system communication, interfacing, A.D.
and D.A convertors, Software and hardware principles and tools
to build mechatronic systems. Basic system models mathematical
models, mechanical and other system Building blocks.
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System models —Engg. Systems, rotationg)
mechanical, Hydraulic mechanicg| system trans|ay;

functions, First-second order system in Serc. Syst
S.

anang y,,;
ergj)

Y. Ry

On, g
em Tr

||a||;
&c}
an

Design and selection of Mechatroni
Cs Statements
Namg

line encoders a

" - nd‘ revolvers, stepper and ser WSEnsg
rews, solenoids, line actuators ang control| V.O Otorg B

to CNC system, robots, consumer =S ith a .

Design of a Mechatronic Produyct usi

; ts
packages MATLAB and SIMULINK Ng available Software Ele

CAp
Reference Books :
1. Mechatronics by W.Bo|
-Bolton, paublisheqd i
Longman Puwt, Ltd., India Brander, Delhi T ARGE Worley
2. Aulomation Production

System and CIMS b

Phentice Hall of India Pvt. Ltd, New Delhi

y Mikel P Grooe

M. 607 Desi i
esign, Planning and Control of Production System
Introduction to production systems :

Aim of productio
production syste

cycle approach

- Fr;as;ystem, gep.eralized model and type of
; -9lures compiling service organization, Life
0 production management
§ :
Product development and design :

New proc s '
P pm(rllrl(:lft:jc(tl\:l_ﬁlvelopmenl and process selection, stagesin
Armlysis. Makr-/l‘)l? ij\nje-m' 108, of e cision e
|‘|0f'l~|in(3.'mly ;n [,1y[£_u‘[5”m' Problems for Break even Analysis
aliornative Adk-t' Analysis, selection of location among
objectivas, lypes u«)dre §tudy, T o iomati Iy ouplanting
of layouts. /‘\L‘.s‘,azllnbl;nlir:’a”son And application of different types
maximum ufficienc;e balancing concept and problems for

Planning for Prociuction -

n'npr;r'l:mc:u

. objectives
Analysis ang .

s and types R . s,
Comparisoy ypes of forecasting method

' standard error of estimate, Material

E R

-

7
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v Requirement Planning (MRP) objective, dependent demand,
“inputs to MRP, MRP mode!, Production schedule, MRP logic
fcomparison.

Sequencing and scheduling
I

Criteria for sequencing, priority sequencing and rules, n job

electronicg ro Pplicatip, 2 machine, n job 3 machine,n job m machine problems.

- Element of monitoring and follow up.

Production operations management.
Elements of Production, planning and control - Eilon Samuel A
Production control : A quantitative approach - Biegel. J

Industrial Engineering and production management- Martand
Telsang

5. Operations Management - Theory and Problems - Jose:ph

Monks.

M. 609 Foundry Technology

Selection of metals and alloys for casting cast irons - Grey,
Nodular, Al-base alloys, copper-bare alloys, Melting of metals —
Furnaces, Solidification fo castings, Casting Design
considerations, Mold design for sand and Die castings.

Gating system design — requisites of gating system, gating ratio,
Riser design — objectives, riser's variables, types.

Casting defects, their causes and remedies, Cleaning of castings,
Heat Treatment of castings, Inspection, Repair, Salvage of
casting.

Quality controlin foundries, Special casting processes, Specific
foundry consideratins for gray cast iron, Steel foundry practice,
Foundry Mechanizations.

Pollution control in foundries
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Reference Books :

-

1. Principles of Metal Casting — Heine, Tata Mc Gray Hiul,\

2. Principles of Metal casting — Rosenthal, Tata McGray Hil

3. Principles of Manufacturing Materials and Processeg
Campbell, Tata McGraw Hill, New Delhi.

4. Production Technology —P.C. Sharma,S.Chand & Cg Delhj

5. Meterials and Processes in Manufacturing - E P. De
McMillan Publishing Co. Inc, New York.

M. Tech. (Manufacturing Technology and Automation)
M 613 Welding Lab (2P)

List of Experiments in Welding

1. To study Heat flow in Welding

(Equipment for use-Gas Welding equipment)
2.

of welding Bead in case of :
i) MIG Welding

i) SAW Welding

i) FCAW Welding

(By changing electrode diamter & carriage speed)

To conduct under water weld

. ing (to study bead shape &
microstructure). 9 ( 4 F

M. Tech (Manufacturing Technology and Automation)
M 615 Mechatronics Lab (2P)
List of Experiments in Mechatronics -

1. To verify truth table of variou
s gat NOT.
AN e gates such as AND, OR,

nversiy, Roln-.p

—J.8,

Syllabus - M. Tech (Manufacturing Tech. & Automation). 2005-06

2. To construct all gates from NAND universal gate

. 3.7 Torealize a logic equation such as ¥ = AB + CD etc.

4 Practical demonstration of operational amplifier as an
inverting, non-inverting and summing amplifier.

garmo,

To study Bead Geometry, Hardness of Bead, Microstructure

5. Todesign a switching circuit using transistors.
6 esign of a mechamcal product/system and incorporate
applications of electronics for enhancing product values
7. Use of SIMULINK software for determining overall gain of a
feedback system.
8. Solution of mechanical design problems using MAT Lab.
9. To observe the response of P-I-D- controller using simulator.
10. Demonstration of a infrared matched pair for sensing
applications.
Expt. S.No. List of Equipments
o) 243 Bread Board, IC's, LED's
4 Bread Board, Op amp, CRO
5 Transistor, Bread Board
6 ; Project Work
7.8 MAT Lab, SIMULINK available in Electronics
& Communication Lab
9 Simulator,CRO ‘
10 Bread Board, CRO Infrared Photomatched
pair.

Requirement for Mechatronics Lab for Experiment 10
Infrared photomatched pair Rs. 50 - 100/-
(Transistor + Diode)

M 602 Metal Cutting Technology

7 ool Geometry, Tool & work piece material ;: Common work and
Tool material, Nomenclature system, cutting friction, controlled
contact machining

Physical principle in metal cutting : Chip formation and types of
chips, work done in cutting, BUE on metal cutting, curling &
contraction of chip, work hardening, quality of machines surfaces,
Effect of cutting fluid on cutting process, vibration in metal cutting.

Machining economics, cutting power, Tool wear, lubricatino and
surface finish, cutting fluids.
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center board feeder, oscillating force feeder, in phase vibratory

Turning, Boring and threading tools . Operation. SIgnatyre ofeerer, elevator type feeder, centnfugal type feeder.

single point tools, Design of single point turning too|. Isg ¢ .
shaper, design of flat and circular form tools, Bonng tog Evaluation of Automatic production - product manufact_urab:l_nty,
threading tools chip breaking methods - arientation devices - active type, passive type, parts orientation

N . ‘ d rocapement.
Milling, Broaching, Gear cutting tools : Milling cutter designan ’

design of broach, design of Gear hobs. Designing for automation = product design for automatic
assembly.
Tools forho I i ; ‘

LS e SsR g e g Dafs, Reame'?-*qeumatlc and Hydraulic components and circuits . Boolean
Grinding : Features of grinding process, characteristics shapes algebra, pneumatic sensors and amphfiers_ charactenstics of Jet
mounting, wear turning, Dress of Abrasive tooks cehtert aestruction device, logic devices, Schimit triggering devices,
cylindncal gninding, centreless grinding interna!gnnldm ,‘pedeveiopnng pneumatic circuits for automatic wrapping of soap
grinding, grinding fluid. : ¥ S["rfdcecake, automatic filling and sealing for grains, automatic fillf.ng pf

. bottles with liquids, automatic coffee dispenser, automatic die
Modern machining Processes : USM, Abrasive Jet Machining, Casing machine
water jet machining, electrochemical machinin .= )
: : g. arinding, lication of roborts for automation.
deburrmg. Honing, EDM, plasma are machining. Laser Bea% JReRonts Snd ZRpuEat
machining, Electrc Beam machining Process detail, Metal cutiing BOoks for reference :

mechanics, applicat; - !
pplication. 1. Handbook of design, manufacturing and automation : Richard

Reference books : C. Dorf (John Wiley and sons)
1. 2. Fluid logic controls and Industrial automation - Daniel B. (John

fgﬂjééllil gutting theory and cutting too! design . v Arshino v Mir Wiley and sons)
shers, Moscow -G Allekseey Mir Publishers, Moscow 3. Industrial sutomation - David W.P. (John Wiley and sons)

2. Cutting tooks : P H. Joshi, Wheeler Publishing 4. Automatic process control systems and Hardware - R.P.
3. Theory of M ) Hunter (Prentice Hall)
' fy of Metal cutting . E.M. Trent 5 Manufacturing assembly handbook - brunolotter
4. Tool design - Donaldson 6. Manufacturing processes and Engg. - W.J. Patton (Prentice
Half)
5 P i -
roduction Technology - HMT. Tata Mcoraw Hill, New Delhi
6 M 606 Cad/Cam for Manufacturing

Modern Machining Processes - p ¢ Pandey

H.S. Shah, Tata Megraw-Hill, New Dl Mathematical elements. CAD solid modeling methods Database
' structures for CAD, CSG formulation, b-rep and wire frame

M 604 Automation i methods. Intersection surface generation methods, Boundary file

'ation in manufacturing generation methods. Feature based modeling systems Surface

modeling B-splines. curves and Bezier surface, NURBS, surface
patches. fiting surfaces for arbitrary digested points, offset

Autornat i ; i
ation materia| handling systerms - rotar disc feeder s, rotary surfaces, fillet surfaces, sewn surfaces

Introduction to Automation productivity
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Features recognition from the databases. IGES, STE o5 Ol G ltabus - M Tech (Manufacturing Tech & Autonidll T
DXF data exchange formats. Graphic standards for’ C £ ERF” sta;1dardlzation, vendor certification plans, ven
A/ new source of supply.

such as GKS, PHIGS and VDI

Concurrent engineering, integration of manufactunng b
and analytical princiles In design. Manufacturing info

generation from CAD data, planar sectioning penalty fungy

cavity milling, optimization of cutter path, effect of tog| pror
geometry, and metnods for multi-axis machining Memg’écnle
S of

software design for CAD/CAM system, use of software |ip;
Development of a software package for a specific prop| i
part of the course using software libraries. e

Reference Books :

1. Fundamentals of Computer Graphics - B

- By Hearn and Bak
2. CAM-ByP.N. Rac, Tata Mcgraw Hill. i
3. Concurrent Engg - Beni Prasad
4. Mathematical formulation of Engg Curves Adams (TMH)

M 608 Material management

Intro il .

pdeL?thliitiionf' mt_roductron to material management and

ST - i:f]’ unctions of material management, organization

Skt material management, role of maten:al management
Inimproved material productivity.

Material . object

manufacﬂe:ir;r;ni; objectives, material requirement planning.

ol maten;l_omce.pjanmng, JIT production planning.

sampling, inspect Planning, material control = acceptance

economic analyasortl' make or buy decision, simple cost analys™

Whether to adq o reak even analysis, break even e

Warehousin drop a product line store management o
9. product explosion

Purchasmg IMport A

of purchasing f,,

responsibij

role in pey,

reduct;

g fu niqrf nOf good purchasing system, organizatloﬂ ‘
ya”dhmnat-s' purchase policy and procedurgs.
Product de"Ons, purchasing decisions, purclhas""g
i on, negotiatigng velopment, role of purchasing in (-;05_
*tfication, of . o'd Purchase, purchasing research
19ht soryces of éuppry, vendor rating:

AN reliability developing

fin Cost reduction
: CPles material cost re
Mation reguction and valué im

reductjon, price analysis,

varety reduction, cost
hniques of cost comrgl,
alysis for material

cost control v/s cost
duction techniques,
provement, tec
ffectiveness, cost an

standard costing, coste
ontrol.

nagement, matenal flow costC

Inventory management : inventory v/s store
inventory control, inventory puild-up, EOQ,

models, inventory modsls with quantity discount, exch |
concept, coverage analysis, optimal stocking and issuing poliCIES,

inventory management of perishable commodities, ABC- VED
analysisi, dasign of inventory distribution systems, surplus
management, information system for inventory management,

case studies.

ma
s, types of inventory,

various inventory
nt, exchange curve

Reference books :
Material management . W.R. Stelzer Jr. (PHI)
Material management - D.S. ammer & Richard Erwin Inc. '’

Material management : A.K. Dutta (PHI) .
Material management * An integrated approach - P. Gopal ;
akrishnan, & M. Sundersen (PHI). '

IR

M 610 Principles of Management

Introduction to management @ Theories of management
Traditipnal behavicural, contingency and systems approach.
Organisatiun as a system. Interaction with external environment.
Manageri_ar decision making and MIS Planning approach to
organizational analysis, design of organization structure : job
design and enrichment; job evaluation and merit rating, Motivation
and productivity. Theories of motivation Ieadership'styles and
g;gage?al grllfi. Co-urdination, monitaring and control in
nizations. Technique
Eomioges. Casec;?;;?:s s of control, Japanese management
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M 701 Computer Integrated Manaufacturing
duction : CAD/CAM defined, computer technmog;‘:
!ntrOdL:Jction central processing unit, types of memory, inpyy
mtrtout the‘binary number system, COmDu*_erl programming
Tg;\gualges Automation:C1M‘ reasons of automation. automation,

strategy.

Conventional Numerical Control : basic components of NC
system. NC motion contral, system, applications of NC,
advantages and disadvantages of NC, problems with
conventional NC, NC controller technalogy, computer Numerical
control, advantages of CNC, functions of CNC, Direct Numerica]
Control, components of a DNC system, functicns of DNC,
advantages of DNC.

NC part programming - introduction, punched tapes in NC, tape
coding and format, NC words, manual part programming,
computer assisted part programming. The part programmer's
job, the computer's job. NC part programming languages, APT
language, geometry statements, motion statements, post
processor statements, auxiliary statements.

Robotics technology : joints and links, common robot
configuration, work volume, drive systems, types of rebot control,

accuracy and repeatablity, end effectors, sensors in robotics,
applications of robots.

Autemated material Handing and FMS = material handling
function, types of material handling equipments, conveyor
systems, types of conveyors automated guided vehicle system.
applications, FMS, components of a FMS, types of systems,
\;f;}lesre to apply FMS technology FMS workstatiori, planning the

S:::r;z;ni: aided Quality control : Introduction terminotogy in quality

memoas ‘e cc:mputerm QC, contact and non contact Inspecticn
Optical and nen optical, computer aided testian.

Computer Integrateq Manuf

acturi . e
of manufacturing systems uring systems : Introducton types

machine tools and related equipments.

: 200540 I5
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material handling system, computer control system, functions of
a computer in CIMS, Benefits of CIMS.

Reference books :

{1 Automaticn, Production systems and computer integrated
Manufacturing - Grocver MP (PHI)le)

9. CAD/CAM - Zimmers and Groover ( -

3. Approach to computer integrated design and manufactunng
Nauna Singh (John Wiley and sons)

M 703 1 : Industrial inspection

Design consideration for Gauges and measuring instruments
raterial selection for gauges, hardness and surface finish
tolerance for finear and dimensional chains, limits, f[t§ and
tolerance as per indian and International standards, design of
piug gauge, snap gauge, center distance gauge.

Inspection of threads and gears : thread gauge design, thregd
cize measurement by two wire and three wire methods, vemier
gear tooth gauge desian

Surface textures - compenents of machined surface texture,
specification of surface texture, surface roughness measurnng
device and techiniques design of pneumatic gauges INprocess
gauging methods.

Geometrical and positional tolerances.

Geomatrical and physical limitations in measuring devices.

References :

“Metrology - 1.C. Gupta (Dhanpat Rai Pub))

Engg. Metrology - R K. Rajput (S K. Kataria and sons)
Metrology - R. K. Jain

PSG design data book for Gauge design.

N N

M 703 2 : Quality Control Techniques

Statistical concepts in Quality Control, Graphical Representation
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of Grouped Data, Continuous and Discrete Prgpg
Distributions, control limit Theorem. i
Introduction to Quality Control, process control ang
contrel, Chance and Assignable causes of Quality vapg

advantages of shewhart control charts, process conirol cf

. y arts
for variables, X, R and o charts, fixation of control fimits Typa|
and Type Il errors, Theory of runs, Interpretation of out of Contrg|

points, probability limits, intiation of contrel charts. trial
limits, determinatien of aimed at value of process setting
method of sub grouping control chart parameters contr
and specification limits, Natural tolerance limits, Relations
a process in control to upper and low
process capability studies.

Special control charts for vanables, group control chart, arithmetic
moving X and R charts, Geometric moving chart, control char
with reject limits, steady trend in process average with constant
dispersion, trend chart with sloping limits, vanable subgraup size,

Variables inspection and attributes Inspection, relative m
demerits, contral charts for attributes, p charnt and
varying, control limits, high defec
severe test imits, C chart. U ch
rating, CUSUM or cumulativ
length (ARL)

Probability theory, binomial and poisson distribution, acceptance
Inspection, 100% inspection No inspection and sampling
Nspection, operating characieristic curve (O.C curve) Effectof
sample size and acceptance number type A and !ybe B0OC
curves, Single, Double and Multiple sampling plans, SS plan.
Acceptance/Rejection and Acceptance/Rectification Plans,
f‘Droducers Risk and Consumer's Risk, Indifference Quality level,
Average Outgoing quality (AQQ) curve, AOQL quality protection
offered by a « o

€ »ampling plan, average sample number (ASN) curve
average total inspection (ATl curve

Reference Books
1. Statistical qualit
2 Quality control

erits and
np char,
tives and low defectives, spacial
art, Dodge demerit chart, quality
& sum control chant, Average run
relative efficiency or sensitivity of control chart

Y contral by E.L. Grant
and Industrial sta

<
Uistics, by A J Duncan

Mahlarsh Davanand Universipy Raly ;
% 4
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y Produg 4
tiOnls.

3. Quality control by Dale H. Bestefield
Total Quality control by A'Y. Feigenboum
Elementary S.O.L by | W.Burr, M. Dekkar

M 703 3 : Design and metallurgy of welded joints

contro) yeld defects - common weld defects like weld cracks, LOP, LOF,

rationg| porosity, blow holes etc., remedies and control, welding symbols.
ol imits

hip of Cost analysis of welded joints : costing factors of ngdipg jobs -
er specification limits fabrication cost, material cost, preparation cost, finishing cost,

overhead cost etc., economy in preparation and welding a job,
labour accomplishment factor, cost calculation of welded jobs.

Prediction and control of distortion : calculation of longitudinal
contraction, transverse caontraction, angular contraction due to

single weld pass, control of welded distortion, and calculation of
shrinkage. .

Residual stresses : introduction, types, effect of thermal stresses,
control of residual welding stresses.

Destructive and non destructive testing of welds : destructive
tests, equipment required and test piece geometry for tensile
test, bend test, impact test, hardness test, brittle and fatigue failure

tests, non destructive tests for welds . dye penetrate mnspection,
magnetic particle inspection etc

Weldability test : definition and concept of weldability, purpoe
and types of weldability tests such as hot cracking test, root
cracking tests, hydrogen induced cracking test, cruciform test.

Weld ability of metals : welding techniques, preparation of joints

and electrode types for gray cast iron welding, aluminium welding,
austenitic steels, titanium and its alloys.

Welding metallurgy - thermal effect of welding on parent metal,

structure of fusion welds, effect of cooling rate, weld metal
solidification and heat affected zone.

Automation in welding ' introduction and concept classification
of welding automation, economies of welding automation.
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Reference Books :
Modern welding technology - carry H.B. (PH) »
Welding technology - A.C. Devis ]
Welding and welding Technology - Little (TMH)

Welding technology - R S. Parmar

AWS - welding handbook (V-V} Edition

Elements of machine design - Pandya and shah.

O e Ly N =

M 703 4 : Forging

Syllabus to be defined before the start of Third Semester

M 703 5 : Tool Design and Engineering

Syllabus to be defined before the start of Third Semester

M 703 6 : Machine Tool Dynamics

E;r;’eg;zrr ;r;vrzazr:ng Tools sources of chatter, primary chatter
g plmlily ;'ibraatr_ter frequency, forced vibration for machine
force,d Sl ion due to perturbance of the cutting process

ion due to perturbance of equivalent elastic system

theories of machin
e too ' , :
theories | chatter -~ Tlusty's, Kudinovs, Toblas

Machine too i ]
- g;nséi‘g;my dynamic characteristics of the cutting
CharaCie;lSticofmacifr?cfdure for assessing the dynamiE
etoolin single degre=
= and many degree

of freedom system
. methods : : e s
tool, dynamic acceptance te:tfsreducmg Sinstabifiyin macily

Damping in machi

: achine tools * requi

5 . uirem mpi m
Viscous dampers, active dampgrs o PR el

Static and d i
ynamic analysis .
i of
method, finite element metho;‘laChme idls: Limped paranie s

Chatter in grinding machine

AL LIRS AARTITE

Gyllabus™= VI 3 Lutt Lvsemsssesee=os

Reference Books :

1.“ principles of machmneg Tools : G.C Sen and Amitabh

Bhattacharya (Néw central book agency Calcutta)
2. Machine Tool Design - S K. Mehta (TMH)
M 705 1: Artificial Intelligence in manufacturing

{elligence,sCOPE, role and

Definition, basic concepts of artificial In
facturing, Expert systems,

otential of artificial intelligence inmanu
Popular Al apphcation

Overview of Expert systems, architecture, comparison with
procedural programniing. developing Expert system for typical
manufacturing domams, implementation and maintenance, state-

of-art Expert system application, case study.

Al theory problems, problems spaces and search, Heuristic
search technique knowledge acquisition and knowledge
representation, predicate logic procedurals Declarative
knowledge, forward /s backward reasoning Al architecture,
overview of advanced features, planning, |earning, natural
language processing, neural nets, fuzzy logic, object oriented
programs.

of Al, theoretical concepts to

Case studies, examples
CAD. CAPP scheduling GT, CIM

manufacturing problems,
system.

Domains welding, casting forming, metal cutting, maintenance.

M 705 2 : Value Engineering

Introduction Life cycle of a product, definttion, objectives and
metho@ology of value engineering comparison with other cost
reduction techniques, unnecessary cost

Quantitative definition of values, alternatives to increase value,
Type of value, estimation of product quality/performance

Functions - definition types and relationship between different
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functions in design of a product, functional cos - # ,

elGr vglue apim - i meetr...functlonalw()ﬁn vibration of continuous systems : Transverse flexural, torsional

approach Phasesof'value P A ng | Ihg. SVS‘ematfc vibration of beams, timoshenko beam, Hamilton principle,

: " g gJob plan: General phagg vibration of plates, coliocation method, myklested prohl method

information phase, function phase creation/speculation Phase

evaluation phase, investigation phase, recommendation ase, Transient vibrations . duhamel’s integral, method of step input,

implementation phase. and phase plane method, method of laplace transformation, drop test
o : . spectra by laplace transformations

Decision/evaluation Matrix : quantitative comparis B ylap |

alternatives, estimation of weight factors and efficienc On of Non linear vibrations : non linear vibrations and superposition

FASTdi o= y. principle, examples of non linear vibrations, methed of dealing

o S:?F;C;;grr?mlng .g;ntlilcal path of function, How, why and when with non liner vibrations, phase plane trajectones, method of direct
: ing and all time function i i ' i :

diagram. s, Ground rule for FAST integration, perturbation method, iteration method, Fourier senes

References Books :
Case studies :

1.
2

1. Theory of vibration with applications - W. T. Thomson (PHI)

Value Engineering - A i
9 - Asystematic approach - A.E. Mudge. 2. Theory and practice of mechanical vibrations : J.S. Rao & K.

Techniques cf value analysis and value en Gupta (Wiley eastern)

Miles. gineering - L.D.
Mechanical vibration - S.S. Raoc (Addison Wesley)

Value engineering for cost reductio

improvement - H.S. Mittal. Vibration and noise for Engineers - Kewal Pujara (Dhanpat

Rai and Co.)

>

n and product

: 5 Mechanical vibrations - G.K. Grover and Nigam (Nem chand
M 705 3 : Advanced theory of Vibrations and sons)

Single degree of freedom s 6 Anintroduction to mechanical vibrations - Steidel (John Wiley)

- ystems, two d
systems: spring cou W egree of freedom ) ) =
vibration isolatgi!on_ pled, m»ass coupled, vibration absorbers, and /- Elements of vibration analysis - Meirovitch (TMH).

Multi degree of freedom s
couples and far cou
method, rayleigh
orthogonal
moda?anaf;tgisprsl?;clipggn?:t?uogjonaiEty‘ Spansion.ieoem and

- o
rayleigh-ritz method, rT1},Kleme.dholzer method, galerkin methed, M 705 5: Non-Conventional sources of Energy
systems, transfer matrix method Prohl method for far coupleq

ystems : Lagrange's equation, close M 705 4 : Instrumentation and Automatic Control

pled systems, dunker ley’ imati
, ley's approximation i
method, matrix method, matrTf, iteration, Syllabus to be defined before the start of Third Semester.

Introduction to non-conventional sources of energy, difference

Experime
ntal : : .
methods in between conventional and non-conventional sources of energy.

nstruments, vibration exCl!eFSV':_Fatlon analysis : vibration
devices, analyzers Vibratlontesfs afnsducers and measurement Geothermal energy = hot springs and steam ejection, site
ree and forced vibration tests. selection, power plants, and advance concepts
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bles scope ang application Solar watj
solar cooling, sojar cells. i

Solar energy
he

Hiversipy Rulll.-rJ
Prnnci

aling, solar stiles,

Fusion nuclear reactions, fyel Ignition te

Mperatyre
Wind enerqy -

- wind €nergy potentia| me
design, windmill and windmill efectric gene

Hydropower - mini

asurement aer

ofol
rator

and micro hydel

dS " aerobic ang anaerobic
matenal properties of biogas (
biogas plant technology and st

Biog bio conversion
calonfic value
atus

Processes, raw
and COmparison),

Reference books :

1. Application of solar energy : Dr. N.D. Tiwari
2. Energy Technology - G.D. Rai.

M 74‘55 6 : Energy Ecology and Environment

€ eCosystem, Ecosystem

fenergy, classification of energy
sources, quality and concentration of an energy source,

characteristics temperature Fossil fueld . coal, oil, gas,
geothermal, tidal and nuclear energy Solar, wind hydropowe_r.
blomass. Reasources of energy and energy use pattern In
different regions of the world Environmental _degradataon. prlmz?r'
and secondary pollutants. Thermai and radloacuvg poll;irint,mn
and water pollution. Micro climatic effecis of pollution, g_at,:mn

from stationary and mobile sources Buqlogrcal effects of I'E:hl - .

heat and radioactivity disposal. Pollution abatement methods.



