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bEfFAI.LED SYLLABUS FOR THE PROFPOSED COURSE
MASTER OF TECHNOLOGY IN MECHANICAL ENGINEERING WITH
SPECIALIZATION IN PRODUCTION ENGINEERING
STUDY AND EVALUATION SCHEME
Course | Subjects T Smdy scheme | ~Evaluation Scheme Total |
Ng lmuxf's‘l week " Marks

L {'T| P/
D

Total ntefrial ‘ Exfépri’iﬂ-Assessr'rl‘sntMarks:
Ajsesgment Marks . .
Theory | Practical | Theory | Hrs | Practical | Hrs:| —~ ~

FIRST SEMESTER

9 BE-101 VMet‘all:.Cast‘ing
" | PE-102- | Metal Cutiing
-PE-103. | ‘Metal Forming
PE-104 | Welding,
Technology
PE+105 | Computer Aided
[ Design &
Manuficturing -
PE-106 | Laboratory -1 0 4 : 50 | s - | 100 .- 150 -
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“SECOND SEMESTER ‘ :
BE-207 | NonConventional |3 [1 [0 [ 4 50 — 100 |3 - - 150
§ Machining 1 ' :

Processes ‘ ‘ '

PE-208 | Jig, Fixtures:& 301014 |50 -— 1000
- Die Diesign . . :
PE-209 | Production 3410 |4 150 — 100" '3 e “= | 150
Planning & - . )
Control

1 PE- *Elective -1
| PE- *Elective-2
PE-218 | Laboratory -2
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[ THIRD SEMESTER
PE- *Elective-3
PE- *Elective -4
PE- *Elective «5
PE-280 | Praject
PE-3%0 | Seminar
Totgl

) 3 |- -- | 150

50 — 100 3 |- j-— 1150
150 3 |- A e | 156G
— 1200 - | 140 13 1300
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FOURTI: SEMESTER .
] Assegsment-Marks

Jiternal T External / Univelsily Exarl

Tis7 | Contpudl Assessgmnt | **Mid-Semesier Evaluation(b) | Final Viva— Voce Exammation

Week by Supervisor- (2} o 1

o 200 - ‘ 400

Course No. | Subjects

PE-400 Dissertation 24 300 ¢
Tatal Marks{a+lite) 900-

**‘Highe: weightage will be given for-publication in Jourral/Paper Presentation i
_Conferenze .
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Abbrev-iati'ons used: L= Lecture, T = Tutorial, P/D = ?racﬁcal ! Démonsttﬁﬁon '

Explanatlon.

A
[ - -s For evaluation of the dxssertatxon the 1:ules regulatxons and ordmances of the Hunachal
[-‘ - Pradesh Umvemty are tobe folIowed
[ ~ 8 GRAND TOTAL MA.RKS OF ALL SEMESTERS ] 3600 |
[ 7 ELECTIVES [*One Electwe Subject may be cons1dered from Each Group]
I - Course - Sub_]ects . | Study scheme hours | . S _Evaluatmn Scheme S .| Total
I ad No - -t / week _ ;. . ;. < Marks
- Subjects L | TP/ | Total { Internal Assessment External Assessment Marks :
!'“"v-' 1 I Ip . Marks - | ..
i, ' Theory { Practical | Theory | His | Practical | Hrs
[ ELECTIVE GROUP ONE _ - N | < <
- PE-E10 | Machine ToolDesign |3 11 |10 |4 50 — 100, |3 — — 1150
| =  [PEBl_|CuttingToolDesin |3 {110 [4 150 [100 3 |— | — [150
- PE-E12 Industrial Tribology 13 [1 {90 | 4 50 — : 100 3 |- — |/ 150
[ - ELECTIVE GROUPTWO ‘ : i} o
- PE-E13 | Diagnostic 3 /1|0 [4 50 0 |- 1100 [3 |- - | 150
I g Maintenance & - | ' » S ‘ '
L Monitoring . A ‘ .
I - PE-E14' Advancchpemuons 3110 |4 50 — - F100 3 fe— - |- [150
el : Research _ E ' ‘ . ‘ . : ' :
I PE-E15 | Management of 3 1|0 {4 50 — 100 3 |- =1 150
I\D | Production System . :
: 1 ELECTIVE GROUP THREE . 2l - .
!.MQ  PE-El6 Simulationof ~ 31110 (4 |50 - 1060 |3 ] e - | 150
Industrial Systems g Ll . '
I " PE-E17 Materials Technology [3° (130 |4 = | 50 — 100 - |3 e =~ | 150
PE-E19. | Mechatronics 3 (110 t4 50 — .’} 100 3 — ~- | 150
I:J ELECTIVE GROUP FOUR _ ' . _
-~ PE-E20 | Robotics and 13 ]111{0 |4 50 —_— 100 3 |- - | 150
I i Industrial automation : ’ : ‘
S PE-E21 | Metrologyand 3[1]0 |4 50 - 100 - |3 .| — | 150
! T Industrial Inspection : ‘ ' s , '
- | PE-E22 | Computer aided - 31110 (4 . {50 — | 100 3. | - — | 150
!" e - Process Planning - -' B
D | ELECTIVE GROUP FIVE - ‘ ‘ : | .
| PEE23 | Methods, Enginesriig |3 |10 |4 |50 |— |10 |3 |— |- |150
= ' | and Ergonomics S : : L ‘
I‘ d PE-E24 | ProductDesignand |3 |1 10 |4 50 — 100 3 . [— I~ "T1s0
o) ]?evel'opment_ 1 . Co 1 ‘ )
i PE-E25 Entrepreneurship 31110 {4 50 . -~ 100 3 — e | 150
) PE-E26. | Statistics and 31110 |4 30 — i00 (3 e = | 150
l ' Reliability - -
I ) Engineering
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METAL CASTING S - . . PE-101

Course Code [PE-T01 [ Credits: 4 [L3,T-LPD0_
| Name of the Course METAL CASTING -
Lectures to be delivered | 52(1 Hr Each) (1. =39, T=13 for each semester)

1 Semester End Examination Max. Time: 3 hrs. Max. Marks: 100 | Min. Pass Marks: 40
Continucus Assessment (based. on sessional tests . 50%, [Max._Mark‘s: 50 :
Tutorials/Assignments 30%, szJSemmar 10%, Attendance _ -

| 10%) _ |
InstructlonS°

Eight quest10ns out of entt:re syllabus and well-d13tr1buted are to be set; students are requlred

-to attempt 5 ques’nons Each questlon carries equal marlcs

SYLLABUS

- UNITI

Structure of silica and dlﬂ'erent types of clays, bonding mechamsm of silxca, Water-clay systems.
Swelling of clays, sintering adhiesion and colloidal clay; silicz grain shape and size distribution

standard permeability A F.S. clay Characteristics, Ingred1ents and addttxves of mouldmg sand, core

sands

UNITII '
Solidifications of Metals, nucleatlon, free energy concept, critical radius of nucleus Nucleation and

growth. in metals and alloys. Constitutional super coolmg Columnar equi acqmesced and dendntlc ) -

. struchures.

UNIT IIT . '
Freezing of alloys centreline feedmg resistance. Rate of sohdlficanon Tme of sohdtﬁcatlon, mould
constant. Fluidity of metals, volumes re- distribution. Analysis of the ptocess. Riser design shape, size

and placement. Effect of appendages on risering, Bffectxve feedmg distances for simple and complex
shapes. Use of chills,

UNIT IV

gating design, filling tune ~Aspiration of gases Top, bottom and inside gatmg Du-ectxonal
solidifications stresses in castings. Metal mould reactlons Expanszon scale and metal peneb:atxon
Analyms of the proeess :

UNITV '

Various moulding and castmg processes, Hot box, Cold Box Prccess Investment Shell Mouldlng,
Full Mould Process, Die Casting, Ceramic Shell MouId, Vaccum Mouldmg ete Non—ferrous Die-
castmg of Alummmm and its alloys, brass and bronze.

Text Books.
1. Fundamentals of Metals Casting by Flin R.A; Addtson Weslev ,
T2 Pnncxples of Metal Casting by Heine Loper and Resenthal; McGraw Hxll

" Reference Bocks:

3. Product Design & Process Engmeenng by Hielel and Draper' McGraw Lﬂ‘
4, Foundry Practice by Salman & Simans; Issac Pitman, _ Ay
§. Metals Handbook- Metal Casting; ASME. - :



METAL CUTTING . - - PE-102
Course Code ‘ | PE-102 [ Credits : 4 113, T-1,P/D0 .
Name of the Course - - | METAL CUTTING

Lectures to be delivered 52(1 Hr Each) (L.=52, T=0 :fo'i' ¢ach semester)

| Semester End Examination | Max. Time: 3 hrs. | Max. Matks: 100 | Min, Pass Marks 40 |

J Continuous Assessment (based on sessional tests | Max. Marks: 50
| 50%, Assignments 30%, Quiz/Seminar 10%, | :

| Attendance 10%)

UUO0OUVOOUGUU

‘Ins',tr"ucﬁdns:' T S

Eight questions out of entire syllabus and we'II-‘c_list'rib'uted.aré to be set; students are required
- to attempt 5 questions. Each question carries equal marks. ‘ S

SYLLABUS

UNITI ' ' o

Introduction, System of tool nomenclature, Toot Geometry, Mechanism of Chip, formation and
forces in orthogortal cutting, Merchant’s force diagram. Oblique Cutting: Normal chip reduction
coefficient under oblique cutting, true shear angle, effective rake, influx region consideration for
deformation, direction of maximum elongation, effect of cutting variables on chip reduction co-
efficient, forces system in oblique cutting; effect of wear land on force system, force system in milling, .
effect of helix angle. ' R ' - : ' S -

Fundamentals of Dynamometry, Theoretical determination of forces, angle relations, heat and
temperature during metal cutting; distribution, measurerent, analysis, theoretical estimation of work
piece temperature, hot machining Fundamental factors, which effect tool forces: Correlation of
. standard mechanized test. (Abuladze —relation), nature of contact and stagnant phenomenon, rates of

strains, shear strain and normal strain distributions, cutting variables on cutting forces.

- UNITHI - o o »

+ Cutting Tools, Tools miaterials analysis of plastic failure (from stability c_ﬁt_ei-ion), Analysis failure by
brittle fracture, wear of cutting tools; criterion, flank and crater wear analysis, optimum tool life, tool

© life equations, (Taylor’s woxen etc) Tool lifetest, . - i

' Machmmg optimizz_itiqn, predominant types of wear; abrasive, adhesive, diffusion wear models, wear
measurements and techniques, theory of tool wear oxidative mathematical modeling for wear, test of
- machinability and influence of metailurgy on-machinability. Ecopomics of metal machining

UNITV - _ : :
Abrasive Machining, Mechanics of grinding, cutting action of grit, maximum grit chip thickness,
energy and grit force temperature during grinding, wheel wear, grinding, process simulation, testing
of grinding wheels, mechanics of lapping and honing, free body abrasion, -
Text Books: ‘ E o : g : ‘ '
1. Principles of Machine Tools by Sen & Bhattacharya, Publisher; New Central Book Agency.
2. Machining of Metals, by Brown; Prentice Hall. B ‘ . o
. Reference Bookss - - o o
3.  Principles of Metal Cutting by Shaw; Oxford LB.H. Publication _
4. Metal Cutting Theory & Cutting Tool Design by Asimov & Alekree, MIR Publications.
5. Machining Scieace & Application by Knowenberg Publisher; Longmin Press.
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METAL FORMING - I .~ PE-103
ComseCode _____ [PE—103 [ Credits :2 ,'|'L-3, T-1, P/D-0
Name of the Course METAL FORMING

| Lectures to be delivered | 52(1 Hr Each) (L =39, T— 13 for each semester)
Semester End Examination Max. Time: 3 hrs. Max. Marks: 100 | Min. Pass Marks 20

Continuous Assessment (based on sessiomal tests .50%, { Max. Marks: 5G
Tutorials/Assignments 30%, quzJSemma: 10%, Attendanee :
10%)

GG LUGOG G a6 a6 G

- and back tensions, affect of support rolls, vanous factors which aﬁ'ect rollmg force

Instructxons. '

Eight questlons out of entire sy]labus and well—dlstnbuted are to be set' students are reqmred -
to attempt 5 quesuons. Each question cames equal marks

- SYLLABUS

UNIT1 s
Plasticity, True stress and true strain, true stress-stram curves, selecnon of stress-strain curves for
cold and hot working, yield of isotropic plastlc material, yield criteria. Tresca maximum sheer-strain-
energy criterion, plastic mcompre531b111ty, Poisson’s ratio for plastic deformation flow rule, strain
hardening function, heat generation and heat transfer in metal forming processes, temperatures in
Qua31 continuous forming operailons Examination of metal fonmng processes

' UNITI -

Prediction of workmg Ioads and ‘maximum deformahon analysxs of the processes of wire

. drawing/tube drawmg, strip drawing and extrusion. Various parameters/vamables affecting the

processes of wire drawmg, tube drawing, stnp drawing. and- extrusion; various methods of tube
drawing and their comparison. Working loads for plain strain forging of strip and disc under
conditions of well lubrications and sticking of material* with die and under mixed conditions,

- prediction of workmg loads under above approaeh (smple plain stram and axis symmetnc problems)

UNIT 1Y, '

Lubrication in metal formmg processes, Prmc;lples and mechamsm of lubncatmns hydrodynamic
and their film librication, boundary and extreme pressure lubricants, ‘'solid libricants, lubricants used
for rolling and cold drawing, forging, extrusion and deep drawing processes; defects in various metal
forming processes like rolling, forgmg, extrusmn, wire drawmg and deep drawing and thexr causes
and remedial measures,. . . ‘

UNIT IV '
Theory and deep drawing of circular blanks, analysis of the process, predlctmn of radJal stress and
punch load, ironing, wrinkling, blank holding and various parameters/vanables affecting the deep

f drawmg process.

UNIT V ' ' ' '
Rolling, Classification of rolling mﬂls analysis of the process. Predmtlon of roll pressure for flat
strip rolling in the leading and lagging zones, roll separating forces, torque on the roll, affect of front

.1

: ’I‘ext Books.

1. An Introduction to the Prmclples of Metal Working by Rowe, Amold o
2. Metal Forming Aaalysm by Avitzer, McGraw Hlll
Reference Books:
3. Plasticity for Mechamcal Engineering by J ohnson & Merlore; Van Northand.
4. High Velocity Wcmcmg Metals by ASME.
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WELDING TECENOLOGY | S  PE-104

Course Code PE- 104 | Credits: 4. ' l L—3 T-1, PID-O
| Name of the Course '| WELDING TECENOLOGY - .
| Lectures to be delivered 52(1 Hr Each) (L =39, T=13 for each semoster)
Semester End Examination | Max.. Time: 3 hrs. Max. Marks: 100 } Min. Pass. Marks 40

| Continuous Assessment (based on sessional tests 50%, = { Max, Marks 50
:| Tutorials/Assignments 30%, Qulz/Semmar 10%,
1 Attendance 10%)

~ Instructions:

Eight questions out of entire syllabus and well-distributed are to be set studen’rs are reqmred to attempt 5
quesnons Each question carries equal marks,

SYLLABUS

- UNIT1I

Introduction, Basic classification of weldmg processes, weldablhty, weld thermal cycle, metallirgy of fiision

* welds, solidification methanism and micro sfructural products in weld metal, ep1tax1al cellular and dendritic .

solidification, metallurgical changes in weld metal, phase transformation during coohng of weld metal in carbon .
and low alloy steel, predlcuon of microstructures and: properties of weld metal. Heat affected zone, re-
crystallization and grain growth of HAZ, gas metal reactlon, eﬁ'ects of alloymg elemeuts on weldmg of ferrous
metals, . o

UNITI : N
Welding Are, Arc efﬁcxency, temperature d1stnbunon in the arc' arc forces arc blow, electrical

" characteristics of an arc, mechanism of arc lmtlatlon and mamtenance, role of electrode polanty on arc

behaviour and are stab111ty, a.naIysm of the arc,

UNIT I

Coated Electrodes, Electrode coatings, classification of coatmgs of electrodes for SMAW, SAW fluxes,
role of flux mgredxents and shielding gases, classification of solid and flux code wires, Fusion Welding reviews:
Critical reviews of manual metal arc welding MMAW) GTAW, GMAW, FCAW and CO welding processes,
plasma are, submerged are weldmg, electro gas and eloctro slag weldmg, analysis of the process

UNIT IV

Welding power sources, Arc weldmg power sources basic charters txcs of power sources for various arc
welding processes, duty cycles, AC, DC welding power source, DC rectifiers, thyristor confrolled rectifiers,
transistorized units, inverter systems, Arc length regulation in mechanized welding processes, Metal Transfer
and Melting Rate: Mechamsm and types of mietal transfer, forces aﬁ'ectmg metal transfer, modes of metal
transfer, metal transfer in various welding processes, effective of polanty on metal transfer and melting rate.

. UNITV

Solid State welding, Theory and mechanism of solid sate welding, Techmques and scope. of Friction
Welding, Diffusion Welding, Cold Pressure Welding and Ultrasonic Welding. High -energy rate welding.
Analysis of the Process. Welding Techniques using Radiation energy, - Techmque scope and
application of the electron beam and laser welding processes. :

. Text Books:
1.  Welding Processés & Technology by Dr. R.S.Parmar Khanna Publishers : S
2. Welding Engineering & Technology by Dr. R.S.Parmar Khanna Publishers - : ‘f&
3. Modem Arc Welding Téchnology by S.V, Nandkami Oxford & IDH publishing Co, ‘ T
4,  Prigeiples of Welding Technology by LM. Gourd ELBS/ Edward Amold ' oo
. 5. ThePhysics of Welding by Lancaster; Pergaman Press. - -
Reference Books:

6. - The Metallurgy ofWeIdmg by Lancster; Georgc Allen & UnwinLtd. UX.
7. Welding handboolk, Vol 1 &2, seventh edition; American welding society.
3.  The Solid Phase Welding Of Metals by Tylecote; Edward Amold Pvt. L.d
9. Welding & Welding Tecinology Richard L. Little, McGraw Hill,

10, "Welding Technology by Rossi; McGraw Hill.

I1. Welding Technology by Kocm,sberger and Adaer; Macmillan,




s

i

H

J

=y

oy

U G

O U

b 0 U UuUuuy

» U

(j

iy |

u

(i

(

G ¢4 ¢ ¢

¥

"

"

COMUTER AIDED DESIGN&MANUFACTURING - >' o PE-105

{ Course Code PE 105 : . [ Credits : 4 , [ 1L-3, T-l P/D-0
Name of the Course COMPUTER AIDED DESIGN & MANUFACTURING )

1 Lectures to be delivered 52(1 Hr Each) (L =39, T =13 for each semester) - o

| Semester End Examination | Max. Time: 3 hrs. Max, Marks: 100 . | Min, Pass Marks: 40

-} Tutorials/Assignments 30%, Qw:'JSemmat 10%, ‘Attendarice
' 10%) ,

Continuous Assessment (based on sessional tests 50%, | Max. Marks: 50

Instructions: A

'E1ght quesuons out of entire syIIabus and weIl-dlstn'buted are to be set; students are reqmred t0. attempt 5

questmns Each quesnon canes equal marks

" SYLLABUS

UNITI

Introduction: CAD/CAM contents and tools; h1story of CAD/CAM development; CAD/CAM market trends;
Definition of CAD/CAM tools, Industrial Iook at CAD/CAM.CAD/CAM Hardware: Introduction; types of
systems; CAD/Cam systems evaluation mtena, mput dev1ces, output devices, hardware integration and -
networking; bardware trends : »

UNIT IT :
CAD/CAM Softivare: Introduction; grapmcs standards basic deﬁmtxon and modes of graphlc operations; user
interface; software modules, modeling and viewing; software documentation; software development; éfficient

. use of CAD/CAM Software; Software trends. Ilicroprocessor based CAD/CAM: Introduction; several
_“features, system implementation; hardware components and configuration; micro-based CAD. software; file

translation; operating systems, mechamcal apphcauons nncro-CAD trends product dJstnbuuon trends

- UNIT IO

Mathematical Representatxon of Curves: Introduction; wite frame models, wire frame entities, curves

representation, parametric representation of analytical and synthetic curves, curve, manipulation; design and
* Engineering applications. Mathematical Representation of Surfaces: Introduction, surface models, surface

entités, surface representanon, parametric representatxon of analytlc and synthetlc surfaces, surface
manipulation.

UNITIV.
Mathematical Representatxon of Solids: Introductwn, sohd models, selid entltles, solid representauon,

* fundamentals of solid modeling, half -spaces; boundary representauon, constructive solid geometry sweep

representation, solid modeling based applications; de51gn and engineering. apphoatmns

- UNITV

Geometric Transformations: , ‘

Introduction; transformation of geomemc models, mappings of geometiic models, Inverse transmission and
mappings; projections of geometric models; design and Engineering applications. Mecchanical Assembly and
Tolerancing: Introduction; modehng, représentative schemes, generation of a,,semblmg sequences; tolerance
concepts.  Part Programming and Marnufacturing: NC, CNC .and’ DNC " machines, part programming,

* manufacturing processes, process planmng, tool path generation;. de51gn and Engmeenng apphoatzons

Text Books: . i
1. CAD/CAM Theory and practice by Ibrahim Zeld Tata McGraw Hill, New Dell:u
2. CAD/CAM by Mikell P. Groover'and M W Zimmers, Jr..

Reference Books: ' '
3. Automation, Production Systems, and: Computer Aided Mauufactunng, Prentlce Hall by Groover M. P.
4, "Numerical Control and Computer Aided Manufacturing by Pressman R.N. and William, J.E. John

Wiley & Sons, New York.

5. - The CAD/CAM Haund Book by Bedford Published by MIT Press.

‘x




. LABORATORY I

PE -106
Course Code | PE-106 ‘ | Credits:4 . | L-0, T-0, P/D-4
| Name of the | LABORATORY I - ' S
Course . | -
:| Lectures to be | 52 hours.of _Lab sessions
|| delivered : L L = -
~{ Semester End |- Maximum Time: 3 hrs. Max, Marks: 50 | Min.Pass
" | Examination A ‘ . . o | Marks 1 20
{ Laboratory Continuous Assessment (based on Lab work | Max. Marks: 50 | MinPass
‘ .30%, Lab record - 25%, 4 - ' | Marks: 25 .
Viva 25%, Attendance 20%) S |
-Instru‘ctionS°

- One Laboratory / Field /' Industrial onented pro_]ect / problem Wlll be allocated to each
- student related to the subjects taught in lst semester , .

CONTENTS OF THE LABORATORY I
The Iabcre;*ory dreas inclu_cle ona subject of

UNITI . : ' '

CAM & Manufacturmg Sclence Laboratory. MetaI Cuttmc, Metal Formmg,
Manufacturing Automation, Tool Wear Monitoring, Weldmg Technology, Accelerated
Cuttmg, Part Programmmg and manufactunng of NC, CNC and DNC machmes

-UNITII ' ' ‘ ' '
Machining ‘of Advanced Engmeermg Matenals Die and Mold Des1g;1, Condmon
Momtormg, Tribology, Micro electromechanical systems, Nanofabncahon.

UNIT m | ; '

CAD and RP Laboratory: Engineering Design & Manufacturmg, Reverse Engmeermg,
Rapid Prototyping & Rapid Tooling, CAD/CAM, Computer Graphics & Computational
Geometry, Use of Pro-¢, Catia etc for development of all shapes as per syllabus and then'
manipulation.

UNIT IV. ‘

Smart Materfals & Structures Laboratory.Matenal Testing and Companson of
Propertxes, Sensors- & Actuators, Smart Composites, Shape Memory Alloy Based
Actuators, Robotic Gtasping Mechanism, and Space Antenna Shape Control.

UNIT V ' ' _ :
Representative Industry Pro;ects / erld Visits - -y
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" LIST OF THE P‘RATICA"I_JS N

“Inspection of Arc Welded .T oint at Macro and Micro levels using Destruc’uve Testmg

Study of Surface topology produced in EDM.
Measurement of Surface charactenshcs produced on Cyhndneal Gnndmg Machme

: Study of cutting forces usmg Lathe Dynamometer or Drﬂlmg Dynamometer

Determination of Compacting charactensucs of the grven metal powder usmg single J

: d1e compactlon

Determmahon of Smtenng propertles of the g1ven eompacts usmg controlled ‘gas
sintering. . o .
Determination of wear of thie given specimen uéiﬁg pin on disc wear test rig.
Evaluation of Permeability number for a given sand speelmen.

Determmauon of Grain fineness number usmg sieve shaker or Determmanon of Clay
Contentina g1ven sand sample.

Testmg of Sdnd Specimen for various strengths

" Cornponent Modehng in CAD / Pro-e / Caua.
Creating Dramng views from 3D Model.

Téxt Books:

.‘°9°:"~"?‘!~":'='P’§°!"

Fundamentals of Metals Castmg by Flm R.A; Addison Wesley

PI'IDCIPL.S of Netm \.,astmg by Heme Loper and Resenthial; McGraw Hill..

Principles of Machme Tools by Sen & Bhattacharya, Publisher; New Cenf:ral Book Agency.
Machining of Metals, by Brown, Prentice Hall, .

An Introduction to the Prmelples of Metal Workmg by Rowe, Amold

1 Metal Forming Analysxs by Avitzer, McGraw Hlll

Welding Processes & 'I‘echnology by Dr. R.S Parmar Khanna I’ubhshers
CAD/CAM Theory and practice by Ibrahlm Zeld Tata McGraw Hill, New De1h1

CAD/CAM by Mlkell P. Groover and M W memers, Jr -

ot
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NON CONVENTIONAL MACHINING PROCESSES - - PE-207
[ Course Code —[PE-207 __ [Credits:4 _____ |L3.1-1,P/D0
| Name of the Course” NON CONVENTIONAL MACHINING PROCESSES
Lectures to be delivered 52 (1 Hr ‘Each) (L= '39,‘T=13 for each semester) '
Semester End Examination Max. Time: 3 hrs. { Max. Marks: 100 | Min. Pass Marks: 40

‘| Continuous Assessment (based on. sessional tests | Max. Marks: 50 o
| 50%, Tutorials/Assignments 30%, .Quiz/Seminar | * - - .

110%, Attendance 10%)

Instructions:

Eight questions out of entire syllabus and Weﬂ-diéfributed are to be set; ‘students are required-
to attempt 5 questions. Each question carries equal marks. : '

SYLLABUS

New Technology, Introduction, Mechanical Processes, Abrasive Jet Technology, Ultrasonic
Machining, Whirling Jet Machining. Fundamental  principles, process parameters,
characteristics, Tool design, Metal removal rate-analysis, important part design, Analysis of
the Process. B o o ' :

 UNITI |

Chemical and Electrp—Cheﬁlii::ﬂ Machinitig, Introduction. Principles & scheme, process
parameters, metal removal rate, dynamic and hydro-dyﬁamic & hydro-optimization,

- electrolytes.

UNIT OO

. Electro Discharge Machining: Introduction, basic principles & schetne, circuitry controls,

metal removal rate, machining accuracy, optimization, selection of tool material and tool
design, Di-¢lectric, Analysis. ' . : . ,

. UNITIV |

Laser Beam Machining & 'ElectronA Beam Machiﬁing, .I:ﬁtr'oduction, ‘back ground,
production of Laser, x'nachining by Laser and othet -applications, Electron beam  action,
Dimensionless analysis to-establish correlation, behiaviour EBM parameters.

High Velocity forming of metals, Explosive fo:ming principles and applications, Electro-

* hydraulic and other applications, Analysis of the process. '

" Text Books: ‘ ' :

1. Non-Traditional Machining Methods; ASME.

2. New Technology by Bhattayacharya; Instifution of Engineers {(Indiz) *~
3. Ulirasoni¢ Cutting by Rozenberg; Consultants Bureau; New Yok, = °

s

. Reference Books: :

4. Electro-Spark Machining of Mefals; Vol. 2 by Lazarenko; Co‘nsultant Bu.f‘eau; New York
3. Electro Chemical Machining by DE Baar; McDonald, C .

.
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JIGS, FIXTURES&DIEDESIGN . PE-208
[ComseCods — |PE—-208 _ [Credits:4 __ [L3,T-1,P/D-0
{ Name of the Course - JIGS,FIXTURES & DIE. DESIGN ,
| Lectures to be delivered | 52 (1 Hr ‘Each) (I =39, T=13 for each semester) :
Semester End Examination __| Max. Time: 3 hrs. | Max. Marks: 100 | Min. Pass Marks 40

+10%, Attendance 10%)

. Continuous ‘Assessment (based on sessional tests Max. Marks: 50

50%, Tutonals/Assxgnments 30%, Qulszemmar

In‘sti'uctiehs"

Eight questions out of entire syllabus and- well—dlstnbuted are to be set; students are requued‘

to attempt 5 questlons Each question catries equal marlcs

SYLLABUS

UNITT

Jigs and letures Elements of Jigs and letures, Costs Calc*..la’aons -Locating Element
Clampmg Elements, Procedure in De51gmng Ji 1g and Fxxtures I‘1ts and Tolerances Analys1s

UNITII

.'Non-Standard Clampmg Devices, Centerlizers," Equahzers, Actuators (Pneumatic,

Hydraulic Electric and Electromc ) Automatxc Loading and Unloadmg Dewces

UNIT 101 |
Types of Trunions: Smgle, Double and Mu].tl-AXlS and Indexers Transfer Lme Jigs &
Fixtures for the Operation of Mulu-Dnlhng, Boring, Mlllmg and Grmdmg

UNI'I‘IV ‘
Asseémbly Line Fixtures. Universal Jigs and Fixtures Transfer-—Dewces, Transfer Machme, :

_ Modulatlon-Demgu Concept, In Process Gaugmg

UNIT V ‘ ' ‘
Design of Dies: Elements of D1es and Punch. Types and Des1gn Proeedure, Pro gresswe Dies,

" . Drawing Die, Bending D1e etc and their Analys1s

Text Books:
1. Jigs and Fixtures Design by Franklin-D-Jones.
2. Jigs and Fixtures by Colovin; F.H. Publisher; Massachu.,etts Instltute of Technolooy
3. Jigs and Fixtures Design by Hardy; H.W.

Reference Books:
4. Jigs and Fixtures Design by Haughton; P.S. . .
5. Jigs and Fixtures Pubhshed by Pearson Pubhcatlon . ¢
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PRODUCTION PLANNING & CONTROL = © PE-209
[Course Code PE=509 | Credis:4 . | 1-3,T1,P/D0
Name of the Course . PRODUCTION PLANNING & CONTROL :
"| Lectures to be delivered ~ 1-52(1 Br Each) (L =39, T= 13 for each semester)
Semester End Examination Max. Time: 3 hrs, Maxt. Marks: 100 ‘ | Min. Pass Marks: 40

| Continuous Assessment (based -on sessional tests 50%,-- Max.Marks 50
. 'I‘utonals/Ass1gnments 30%, QludSen:unar 10%, Attendance

10%)

: Reference Books:

: Instructmns. _

Eight questions out of entire sylla.bus and well-dxstnbuted are to be set; students are requlred to attempt 5
quesuons Each quesuon carries equal marks . ‘

- SYLLABUS

UNITI

Introduction, Pre-plannmg, market survey, machine and process capac1ty, capacny analys1s, Effects of

cyclic and random variations; Routing route sheets, .common charts; Scheduling; various techniques of

'schedulmg, Production order, dispatching of production orders, job card Inventory control, inventory costs,
lot size models, back orders and last sales, quantity discounts, safety, stock, elementary control under risk;

* Materials purchasing, quotanons, Rate controls; Introducnon to value analysis.

' UNIT II ' . ' .
Functions of Productxon Plannmg & Control (PPC}, Schedulmg techmques Gantt Charts, analytlcal
. techniques, Documentation - Production Work Order. Introduction to PERT /:CPM, Network Crashing.

Concept of World-Class Mannfacturing, Quality Managemént System, manufacturing, challenges of
information age, Lean and Agile Manufacturing, Reccnﬁgurable Manufactlumg, Green Producnon,

~ Computerized Producnon Managf:ment System.

UNIT X

Forecasting, Future mapping, mvocatmg rates of technologlcal change, methods of technology, |

forecasting such as relevance trees, morphological methods and mission flow dxagram combining forecast

- of d1ﬁ‘erent technologxes, uses in manufacture alternative,

UNIT IV ' '
Operations Management, Nature, Scope Importance and Functxons Evolution from manufacmnng to

* operations management - Evolution of the factory system' - mamifacturing systems -—quality — mass

customization. Contribution of Henry, Ford, Deming, Crosby, Taguchi, Scalé of Operations, Methods of

Manufacturing - Project / Jobbing, Batch Productlon, Flow/Connnuous Productlon, Process Product;on -
. Characteristics of each method . : oo :

UNIT V
Facilities Location & Layont, Strategxc 1mpor*ance Factors affectmg Ioca‘non & layout - Installation of

+ facilities — Single location, multx-locanon decisions. Pnnciples a.nd Types of Facilities Layout.
- "Text Books: '

1. Elements of Productlon Plannmg angd Control by Eﬂon Macmllian

2. Operations Management — by Kraj ewski . ,

3. Operations Management - by Mahadevan . o Ty
4. Prodiction & Operations Managéinent — by Chary S S
5. Production & Operations Manageme it—by Chase - ' Co

6. Production & Operatlons Management by Adam & Ebert
7. Manufacturing & Operations Management — by L.CJHamb
8. The Machine that Changed the World — by James WomacL. (Reference book)

12
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MACHINETOOLDESIGN - . = . . PE-EI0

Course Code- . ‘ " | PE~E10 - [ .Credits: 4 " | L-3, T-1, P/D-0
| Name of the Course * | MACHINE TOCOL. DESIGN
] Lecturesfobe delivered- = . | 52 (1 Hr Each) (L. =39, T-13 for each semester)
Semester End Exarhination . | Max. Time: 3 hrs. ~ | Max. Marks: 100 | Min. Pass Marks: 40

- Tutorials/Assignments- 30%, sz/Semmar 10%,'

Continuous Assessment (based on sessional tests 50%, { Max. Marks: 50.

Attendance 10%)

~ Imstructions:

Elght questions out of entire syllabus and well-distributed are to be set students are requlred fo attempt 5
questlons Each questlon carries equa.l marks,

SYLLABUS

UNITI ‘ ' e
Introduction, Classification of machine tools, elements of machme tools selection of speed and feed, gear
box design various types of clutch systems, Sohopke and Report drives, double bond gears analysis, Lokr

criterion for optimizing double bond gear. Stepless drives, mechanical stepless drive andlysis, hydraulic "~

step less drive & circuit analysis, design features, throtile valves, tracer controlled hydraulic circuit,
hydraulic servo controls, electrical stepless drive circuits and characteristics. Strength and rigidity
consideration, process capability and compliance, desxgn of lathe bed, use of stiffness in bed, design of -
radial dnli column and milling machine column. » o

. UNIT II

Analysis of spindle bearmgs, slides and gmdes, desxgn of spmdle/a.rbor, antxﬁ‘lctlon and _]oumal bearings,
hydro-dynamic action in slides, analysis of hydrostatic bearings, roller guldes, recn‘culaimg ball analysis,
stick shp motlon in gmdes-models force analysm of lathe guide ways. - :

UNIT Im . '

Vibrations of machine tools and dynarnic ng:dxty Eﬁ'ects of wbranons, soutce of vibrations, self
excited vibration, smgle degree of freedom chatter, velocity principle and related models, regenerative
principles, chatter in lathe, drilling milling and grinding. ‘Tlusty dnd palace model, Peter’s model,
elimentation of miachine tool structures matrix, finité elements and lumped constant models.

UNIT IV

_Automation: Aufomation drives for machine tools, degree of automation, semx-automaucs, analysw of

collect action, design, of collet, bar fesding mechanism, tooling layout, single spindle, multi- spindle
automatic, transfer machine, indexing Geneva mechanism, ana1y51s Swiss type automatic machine loading

~and unloadmg Transfer "evlces, modular —de31gn concept in process gaugmg

UNITV : '

Control system of machixe tools, Control: Mechamcal, elecmcal hydrauhc numencal basjc prmmple ‘
of cam control, hydraulic controls, fluid controls, numerical controls, feed back systems pnmary systems
programming. Basi¢' devxces, adaptive control, '

" Text Books:

1. Machine Tool Design by Mehta; Tata M¢ Graw HﬂI :

2. Principles of Machine Tools by Sen & Bhattacharya; New Central Book Agencv

3. Machine Tool Design by Basu & Pal; Oxford &BH - . “
Reference Books: : '

4. * Machine Tool De51gn Vol Ito IV by Acherkan; Mir Publishers.

5. Demgn Prmc1p1es of Metal Cuttmg Machme Tools: Koangsberger' Pergatnan Press.
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CU'T‘TINGTOOLDESIGN S CPE-EI1

Course Code “TTPE-EN . [Cedinid L3, T-1, P/D-0
Name of the Course. [ CUTTING TOOL DESIGN

‘Lectures to be delivered 52 (1 Hr Each) (L=39, T=13 for each Semester) -

Semester End Examination | Max. Time: 3 hrs. | Max. Marks: 100 | Min. Pass Marks: 40

Continuous Assessment (based on sessional tests | Max. Marks: 50 ..
50%, Tutorials/Assignments 30%; Qutszemmar R
10%, Attendance 10%) = .

Ins‘truetionw '

Eight questions out of entire syllabus and Well-dlstnbuted are to be set; students are requlred
to attempt 5 quesuons Each question carries equal marks

SYLLABUS

UNIT 1 ‘ ' .
Fundamentals of Cutting Tools Desxgn, Cuttmg tools and therr principal elements tool geometry, ‘
system of nomenclatures and their mterrelauons, setting for the grmdmg of vanous basic cuttmg tool.
(turning, anlmg, milling), -

UNIT II

. Tool Materials, Developments of vanous tool materials, their relatwe characteristics, modem tréend

in tool development, concept of tool life. Smgle point tools; purpose and principle types and their

" characteristics, design procedure of single point tools, design of various high production tools, design

of carbide tools. Form tools; purpose and types, design procedure and sharpemng Drills
Purpose and principal types and their construction and geometry, development in the shape of twist

- drills analySJ.s

lelmg Cutters, Purpose and types and then' constriction procedure of profile sharpened and form
relieved cutters, des1gn of hobs, analysis.’ Broaches. Purpose and types, desxgn features of various

: broaches

UNIT IV

- Introduction of numencally controlled tools and their apphcatlons Des1gn of Feed Dnves Feed

Drive using Feed Boxes, Axes Feed of CNC Drives, DC and AC Servomotors, Types characteristics

~ Controllers anc_l Their Selection, Ball Screws and Friction Screws— Gulde Ways Linear Motion

System,

UNITVY

Design Calculations of Drives, Closed Loop Operatrons of Feed Dnves Llnear Indexmg Drrves
Design of Special Purpose Machines: Modular Design Concepts, Standard Modules Example of

- Designofa typloal SPM with CNC, Transfer Machmes -

Text Books:-

1. Principles of Maohme Tools by Sen & Bhattacharya, New Central book Agenoy

2. Metal Cutting Theory and Cutting Tool Design by Arshinov & Alekreev Mir Publishers.
Reference Books:

3. Principles of Metal Cuthng By Shah, Oxford. IBH Pubhcatlon

——
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INDUSTRIAL TRIBOLOGY  PE-E12

[Course Code — [PE—Ei2 | Credits:4 | L-3,T-1, P/D-0

| Name of the Course . | INDUSTRIAL TRIBOLOGY -

Lectures to be delivered 52 (1 Hr Each) (L =39,T=13 for eaeh semester)

| Semester End Examination | Max. Time: 3-hrs. | Max. Marks: 100 | Min, Pass Marks: 40

1 10%, Attendance-10%)

Continuous Assessment (based on sessional tests | Max. Marks 5 0
50%, Tutonals/Ass1gnments 30%, Qulz/Semmar

Instructmns'

Eight questlons out of entire syllabus and well-d1stnbuted are to be set students are reqmred
to attempt 5 quesuons Each quesnon carries equal marks : .

SYLLABUS

UNITI

Introduction '

Friction, wear and lubrication, types of egg. ContactS‘ conformmg and non-conforming. Types of
motion; rubbing sliding. Oscillating. Rolling. and Surface: of intéractions: elastic and plastic
deformatlons Properties of materials. Surface energy and flash temperature theory '

UNIT I
Friction : ' ‘ S :
Laws of sliding fnctlon, concept of adhesion, Tabox’s mode oﬂ' friction elast1c thermo friction, roIlmg

. friction, measurement of friction.Wear:Laws of wear. Types of wear such as adhesive, declamination,

abrasive, fat;.gue, corrosive, fretting, erosive, electrical and ox1dat1ve Measurement of wear in dry at
me sphere and different environments. Prevention and control of wear and friction in machmes, wear
of cutting tool and dies, study of abrasmn in grmdmg, lappmg and: honintr :

' UNITII

Lubrication, Mechanisms of lubrication, Boundary Squeeze film hydrodyna:.mc and elasto hydro-
dynamic and hydro static lubrications plasto hydrodynamic lubrication, solution. of Reynolds's
equanon in two and three-dimensional flow. Pressure distribution load carrying capacity friction
forces in oil film and Co-efficient of friction in joumal bearmg Sold lubricants types and' apphcatlons

UNIT IV .

'Bearing Design, Design of bearing: clearance in journal bearing. Mjmmum film thickuess, sommar-

field Number, Oil grooves and flow of oil in axial and- circumferential grooves cavitations and
turbulenice in oil bearings. Heat generanon and cooling or bearing Hydrostauc and dynan:uc and thelr
apphcanons in machine tools. Des1gm of air bearmg and other gas bearing. -

UNITV ' ' e '

Rollmg Friction, Reynold's slip, Heathe cote concept seIectmn of rolIer beanngs and thelr methods
of lubrication design aspects and miodes of bearing failtres and elasto hydro dynamic lubrication,
Solid Lubricants, Their apphcahons in metal forming processes.

. Text Baooks:-

1. Fundamentals of Tribology by Basu & Sengupta Published by PHI

2. Engineering Tribology by Prashant Sahu; Published by PHI

3. Industrial Tribology: A Text Book by Sharma and Aggarwal,, S K. Katana & Sons, New Delhi
Reference Books:

4. - Industrial Tribology: faxlures and their analys1s, Dr. B.S Prabhu

5 Fundamentals of Machine Elements: by BJ. Hamock Published by Mec Graw Hill

15
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DIAGNOSTIC MAINTENANCE & MONITORING - - ~ PE-EI3

[Course Code - | PE- 513 Credits : 4 . TL-3, T-1, P/D-0_
Name of the Course - { DIAGN OSTIC MAINTENAN CE & MONITORING

| Lectures to be delivered 52 (1 Hr Each) (L =39, T=13 for each ‘semester) :
Semester End Examination ‘Max. Time: 3 hrs. | Max. Marks: 100 | Min. Pass Marks 40

Continuous Assessment (based on sessional tests | Max. Marls 50
50%, Tutonals/A551gnments 30%, sz/Semmar
10%, Attendance 10%) '

Instructions: .

Eight questions out of entire syllabus and well—dlstnbuted are to be set; students are requuedr .
to attempt 5 questions. Each questton carries equal marks ' S

. SYLLABUS

UNITI :
Introduction to Mamtenance Technique, Preventlve and pred1ct1ve Mamtenance Introduction:
Evolution of maintenance, objective of maintenance, maintenance and phﬂosophles, maintenance
concept maintenance management & technology, rela.tmnshxp with other functional areas, imporfance
of maintenance, elements of good mmntenance economlcs of mamtenance, training and safety aspects
in maintenance. : :

_UNITI

Maintenance strategles, Classification of. mamtenance programs Con‘ectlve preventive and
predictive maintenance, comparison of mamtenance programs preventlve mamtenance concept,
functions, beneﬁts limitations. ;

UNITI[I

Non-destructive Testmg (NDT), Purpose and challenges ‘techniques, vzsual aids boroscopes,
endoscopes fiber obtics scanner, magnetic particles - inspection, liquid penetrants, Ultrasonic
radiography, selection of NTD techniques, merits/demerits -and apphcatxon of various techniques.

- Wear Analysis through thermography and Ferrography.

Apphcatlon of Diagnostic Maintenance to Industnal Machmes and plants such as Sugar Industry,
Textile Mills, Thermal. Power plant.s and Rallways :

UNITV

Maintenazce planning and contro] of a large factoxy, work planmng and work eontxol Replacement
Analysis. Maintenance Planning and Confrol: Basic. ingredients, - basic ‘'steps in maintenance
managemsnt, maintenance planning and- control system, documentatton, mamtenance producthty
areas for i mprovement - _

. Text Books:

1. Malntenance Planning and Control- Kelly, A. Buttersworth & Co _
2. Maintenance and spare parts Management — Krishanan G, Prentice Hall -

3. Maintainability pnncxpal and practices Blanchard B. S. Lowey E. E Mc Graw Hill.
Reference Books:

4. Practical NDT - —Raj B, Jayakumar T, Thavasimutyi X, Narosa Pubhshmg House.
5. Engineering Maintenance Management — Niéble Benjamin and W, Marcel Dekher
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' ADVANCED OPERATIONS RESEARCH -~~~ . PE-EI4

Course Code 'PE-E14 = | Credits: 4 o | L-3, T-1, P/D-0°
Name of the Course - ADVANCED OPERATIONS RESEARCH

Lectures to be delivered 52 (1 Hr Each) (L =239, T=13 for each semester)

Semester End Examination | Max. Time: 3 hrs, | Semester End Exammatlon | Max. Time: 3 hrs

Continuous Assessment (based on sessional tests | Max, Marks: 50 .
50%, Tutonals/Assxgnments 30%, quz/Semmar .
10%, Attendance 10%) ' .

' Instructxons'

Eight questions out of entire syllabus and well-dlstn'outed are to be set; students are reqmred to
attempt 5 questions. Each question carries equal marks ~

SYLLABUS

UNIT I ' '

Linear Programming, The Theory of simplex solutlon, aItematNe optlmal solutmn, unbouzided
solutions, infeasible solutions, formulation of LP models for Production scheduling, network planning,
inventory, maintenance and capital budgetmg and similar industrial pioblems. Two phase method,
revised simpler method and dual simplex method sensn:mty ana]ysm The dual problem and its role
for post optimality analysis.

UNIT II

The transportation and assxgnment models, Traveling sales man model, and then' industrial
applications. Dynamic Optimization Models Formulation of dyhamic optimisation models for

- common Industrial problems Optxmlsatlon of non-linear ObJ ective functmn by dyna:mc progra.mmmg
" UNIT HI

Queuing Theory; Queuing w1th single and parallel channels w1th limited and unlumted service. Bulk
mput, bulk service, priority queue discipling, Non-linear Optumzatmn Models, Non-linear objective

‘queuing function of unconstrained variables, quadratic programming, Simulation Models:

Generation of Random number. Use of Coefficient. Random numbers for system snnuIatlon Use of
computers for system sxmulatlon. :

UNITIV ' ' '
Heiristic Models, Need for heunstlc programming, examples of heunstlc models fer travelling
salesman problems, facilities design and assembly line balancing. Optimization Techniques

‘Introduction, theory and algorithms; classical method; unconstrained opnm1satton constrained
. Optimisation; 1angrang1an nultiplier method. , o :

UNITV

Decision Theory, Bxamples on the application of thieory of games 2 XM and MX2 Probles, graphlc
dominance and lidear programming method for different problems, decision trees. Replacement -
Models, Replacements of items that deteriorate, gradually, fail suddenly, group placement pohcy,
concept of system reliability.

. Text Books:

- 1. Fundamental of Operation Research by Ackoff & Sasieni: Wﬂey Eastern Ltd
2. Principles of OR with Applications to Managerial Decxsmns by Wagner, Prentice Hall

" Reference Books:

3. Introduction to OR by Hillier & Lieberman Holder Day : =
4. Operation Research by PK Gupta & DS Hira, S. Chand & Co New Delhi: - .
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MANAGEMENT OF PRODUCTION SYSTEMS  PE-EI5

Course Code PE_EI5 - "I.Credits:.4 ) I‘,—S T-I,P/D;O
Name of the Course MANAGEMENT OF PRODUCTION SYSTEMS ‘

Lectures to be delivered 52 (1 Hr Each) (L =39, T=13 for each semester) -

‘| Semester End Examination | Max. Time: 3 hrs. | Semester End Examination | Max. Tunc 3 hrs

| tests  50%, Tutorials/Assignments 30%,

Continttous Assessment (based on sessional |-Max. Marks: 50

quz!Semmar 10%, Attendance 10%)

Instructlons' o _ S
Elght questlons out of entire syllabus and well—dmtnbuted are to be set; students are requ:red

1o attempt 5 questions. Each questxon carries equal marks

SYLLABUS

UNITI

Systems theory and concepts, Systems defined, functional elements of a system, general system
theory, systems theory and organization, systems concept and management. The. systems approach,
planning and systems concepts Control and systems concepts Informatxon and systems concepts. .

UNIT II

Quantitative techmques of system analysxs, Systems ana."lysm problem solvmg, scxentlfic method,
mathematical analys1s, models, computer techniques of analysis. Linear programming input output
analysm, queuing Monte-Carlo techmques Slmulauon, Industnal dynaxmcs

| UNIT IO

Behavioural Aspects of System Des:gn, The monvatxon factors in System desxgn, leadership factors
in system design. The need for systematlc human relationships, the néed for systems change,
resistance to change, behavioural censequences of system changes; Microanalysis of complex, man
machine open systems, concept as a basis of human mtegrat1on, meetmg the human and soc1al
problems

¢

UNIT v -

Flow system, Increasing complex1ty in distribution and productxon, mcreasmg cost of a dxstnbutxon,
the ‘total flow system, planning the transformation, service System, integrating systems. Program
Management, Impact of advancmg Technology, large scale’ mtcgratmg system., Program
Management, concept functiotial stages of pro gram»management orgamsatxonal modifications, matnx‘
organization, apphcanons of program Management. S

UNITV ‘ ' C

Mansgement Cybernetics, Management cybcrnetlcs in controllmg a manufactunng firm, production
and inventory control systems, production, mventory, and employment control systems the enterprise
confrol systems, - . .

Books:

1. Elements of Production Planning and Control by Eilon; Macmﬂlan. ‘ '
2. Autorhatic Production System & Computer Integrated Mmufactunng by Groover' Prenttce Hall
3. Manufacturing Systems Engineering by Hitacht; Taylor & Francis. Hitogni.
4. Manufacturing’ Systems and Analysis by Baudin; Yourdon,
Reference Books:
5. Management of Systems by Naubna, R.N. & Parkash, Rajnish,
6. Modern Production Management by Elwood, S. Bl.ﬂ‘aWﬂey, Eastern
7. Production/ Operatxons Ma.nagement by Rxshards L Kom Tata Mc Graw Hill
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SEMAHONOFNDUSTRIAL SYSTEMS . = - | PE —E16

Course Code ' PE—-E16 , | Credlts 4 | L-3, T-1, P/D-0
Name of the Course | SIMULATION OF INDUSTRIAL SYSTEMS =
Lectures to be delivered 52 (1 Hr Each) (L =39, T=13 for each semester)
Semester End Examination | Max. Time: 3 hrs. | Semester End Examination | Max, Time: 3 hrs.

| Continuous Assessment (based on sessional tésts i Max. Marks: 50

50%, Tutorials/Assignments 30%, .Qulz/Semmar
10%, Attendance 10%) - .

Instructions:

Exght questions out of entire syliabus and well-dxstnbuted are to be set; students are requ:,red to attempt 5
questmns Each question carries equal marks, .

SYLLABUS

UNITI -

Introduction and overvxew, concept of system, systern envxronment, elements of system, system rnodeling,
types of models, Monte Carlo method, system simulation, simulation - a management laboratory, advantages &
limitations of system simulation, continuous and discrete systems, Simulation of Continuous ‘Systems
characteristics of a continuous system, comparison of numencal mtegranon thh contmuous szmulanon system.
Simulation of an mtegratlon formula.

UNITIO - s ' ’

Simulation of Discrete Systems, Time flow mechamsms, Discrete and contmuous probabﬂlty densxty functmns.
Geperation of random numbers, testing of random numbers for randemness and for auto correlation, generation
of random variates for discrete distribution, generation of rendom variafes for continuous probability
dlsmbunons-bmomlal, normal, exponential and beta distributions; combmatxon of dlscrete event and continuous

models, -

UNIT III '

Simulation of Queuing Systems, Concept of queuing theory, charactensuc of queues, stationary and time '
dependent queues, queue discipline, time series analysis, measure of system performance, Kendall's notation,
auto covariance and auto comrelation function, autoe correlation effects in queuing systems, simulation of single
server queues, multi server queues, queues jnvolving complex arrivala and servxce txmes w1th blanking and

reneging.

UNITIV '

Simulation of Inventory Systems, Rudiments of mventory theory, MRP m—process inventory. Nece551ty of
simulation in inventory problems, forecasting and regression analysis, forecasting through simulation,
generation of Poisson and Erlang variates, simulation of complex inventory situdtions. Design of Simulation
Experiments, Length of run, elimination of initial bias, Vatiance, Variance reduction techmques stratified
sampling, antipathetic sampling, common raadom numbers, time series analysis, spectral analysis, modél
validation, optitnization procedures, search methods, single vanable deterministic case sexch single vanable
non—determmsttc case search, regeneratwe technique. :

UNIT V :

Simulation of PERT: Slmu]auon of maintenance and replacement problem.s, capacxty planmng, productlon
systems, relizbility problems, computer. time sharing problem, the elevator system. Simulation Languages
Continuous and discrete simulation languages block structured continuous languages, special purpose
simulation languages, SIMSCRIPT, GPSS SIMULA 1mp0rtance and limitations of spemal purpose languages

. Text Books:

1. Simulation and Modelitig By Loffick published from Tafa McGraW Hill
2. System Simulation with Digital Computer By Deo Narsingh published from Prentice Hall
3. System Simulation By Hira, D.S. S. published from Chand & Co New Delh1
Refereénce Books: '
4, Computer Slmulauon and Modelling By Meelamkavil pubhshed from John Wllley
5. System Smmlatmn By Gordon publistied from Prennce Hall
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MATERIALS TECHNOLOGY A T PE-E17

Course Code C | PE-E}4- | Credits: 4 - [13, T-1, P/D-0
| Name of the Course MATERIALS TECHNOLOGY
Lectures to be delivered | 52 (1 Hr Each) (L =39, T=13 for each semester)
Semester End Examination | Max. Time: 3 hrs. { Semester End Examination { Max. Tlme' 3 hrs,

1 Continuous Assessment (based on -sessional tests | Max. Marks: 50-

50%, Tutorials/Assignments 30%, qu:dSemmar

10%, Attendance 10%)

Instructrons'

_ E1ght quest10ns out of entire syllabus and well—drstnbuted are to be set students are reqmred

to attempt 5 questmns Each question cames equal marLs

SYLLABUS

UNITI

Plastic Deformation of Single Crystals, Concept of crysml geometry, Lattice defects Deformation
by slip, slip in a perfect lattice, slip by dislocation movement, critical resolved shear stress for slip, -
deformation of single crystal, deformation of face centered cubic crystals, deformation by twinning,
stacking faults, deformation bands and kmk bands micro stram behavrour strain haxdenmg of smgle

- erystal

UNIT II
Dislocation Theory, Introductwn, observatxou of d1slocat10n, Berger s vector and d1slocatxon loop,
dislocations in face centered cubic lattice, dislocations in hexagonal close packed lattice, dislocation

" in the body centéred cubic laftice, stress fields and energies ‘of dislocatiops, dislocation climb,
- intersection of dislocation Jogs, dislocation sources, multlphcatlon of d1310catxons, dxslocauon point

defect mteracuons, dislocation plle up..

UNIT IIX ' L ' '
Strengthemng Mechanisms, Grain boundaries and defonnatxon strengthemng from grain boundarxes,
low angle grain boundaries, yield point, phenomenon of strain aging, solid solution ‘hardening,

- deformation of two phase aggregates, strengthening from fine particles, strengthening due to point

defects. Martensite strengthening, cold worked structure, stram hardemng, annealmg of cold worked
metal, Bauschmger effect, preferred onentatlon o

UNITIV ' ‘ o |
Mechanical Behaviour of Polymenc Matermls, Introductlon fime dependent mechamcal behavmur
of polymeric materials, structure of polymers, deformation of polymers, y1eld1ng crlterra. for polymers,
Rheolegy, viscoelastic behavxour, rubber elasticity, fracture and toughness :

UNIT V . : ' ‘
Fundamental of Metalworking, Mechanics of Metalworlnng, Flow stress determmauon strain rate
effects, deformation zone geometry, workablhty, res1dua1 stresses <

Text Books:
1. Fundamentals of Matenal Science and Engmeermg- by leham F Smxth
2. Mechanical Metallurgy- by Diéter - ' o
3. Physical Metallurgy- by Reedhill S S -
4, Physical Metallurgy- by Van Viack -

. Reference Books:

5. Physical Metallurgy and Heat Treatment ~by Lakhtm ‘
6. Physical Metallurgy by Avner ‘
7. Theory of Dislozations by Hul
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LABORATORY II - A .- PE-218
Course Code | PE-218 - : - | Credits:4 | L-0, T-0, P/D-4
{ Name of the LABORATORY i ' - : o -
Course :
-1 Lectures  to | 52 hours of Lab sessions ' _
| be delivered - _ Co . o
| Semester End | Maximum Time:3hrs. . .. . | Max.Marks: 50 | Min,  Pass
Examaination | .~ R A0 | Marks:20 ]
| Laboratory Continuous  Assessment (based on Lab | Max. Marks: _50 |Min,  Pass
Lo work  30%, Lab record - 25%, | - { Marks: 25

Viva 25%, Attendance 20%)
In-structions' o

One Laboratory / F1e1d / Industnal onented prOJect / probIem will be allocated to each -
student related to the subj ects taught in ?.nd semester.

: CONTENTS OF THE LABORATORY I
The laboratory areas include ona subj.ect of

UNIT 1

‘Unconventional Machmmg Processes. o

The lab research areas include on a suitable topic of Electro Chemlcal Machining (ECM)
Abrasive Jet Machining (ATM), Abrasive Flow Machmmg (AFM), Wire Drawmg
Process, Tool Wear Momtonng Facthty usmg Opt1ca1 F 1bers and Lasers

VOUUULUOLOLUUUUU GG

UNITHI : :
Jigs Fixture and Die desxgn, The lab research ateas mclude on'a smtablc top1c of Jigs
and Fixture Des1gn, Die De31gn and Design of Non standard clampmg dev1ces

UNIT III | ' | :
Computer Aided Production Plannmg and Control The lab research areas mclude on

a suitable topic of Produétion Planning and Control for a manufaculrmg 'set up Wlth the
aid of advanced tools and techniques ‘

CUOUU GO

4

Vibration, Robotics. and Automatwn Laboratory The, research of the Vlbratlon
laboratory mainly focuses om Conditioning Menitoring, Kinematics, Design of

Mechanisms, Diagnosis of Machmery, Non linear Vlbratlon, Robotics and Automanon
Techniques.

KT

4

UNITV
Representatlve Industry Pro_] ects / erld Visits

21
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10.
11.

12.

. Text Books:

1"‘

¥ PN s W

LIST OF THE PRATICALS -

. Review of 2 D dralfting features using CAD Software.

Introduction to 3 D Part Modeling.

Creating Assembly Modehng and advanced part modelmg
Creating Drawmg views ffom 3 D ModeL l ‘
Working with Standard Libraries |

1D,2Dand 3D Stress Analysis A |

Part Programming on CNC Lathe for generatlon of steps and taper ona '
cylindrical work plece or for genera’uon of threads.

Programming for Drilling on CNC Mﬂhng Machine or Programmmg fora
Profile on a flat surface using CNC Mlllmg Machine...

~ Design and dxamng of Jigs and letures for productxon components usmg

CAD / Pro-e / Catia, :

11‘x;ploratory study of Computer A1ded Productlon Planning and Control
Determmatlon of Vlbratlon of Machme Tools, D1agnos1s of Machme and -
companson with design criteria. L '

Des1gn and development of plck and plaee Robot for manufacttmng

, Non—Tradltlonal Machmmg Methods; ASME

New Technology by Bhattayacharya; Instxtutlon of Engmeers (Indla)
Ultrasomc Cuttmg by Rozenberg; Consultants Bureau New York.
Jigs and Fixtures Desxgn by Franktin-D-J ones .

. Fundamentals of Material Science and Engmeenng— by Wﬂham F Smlth

Analytical Robotics and Mechatronics, Wolfram Stadler, McGraw Hﬂl
CAD/CAM Handbook, Bed ford, Massachusett&

Automahon Productmn Systems & Computer Aided Manufacmrmg
Robotics for Engineers by Royen MIT Press

22



MECHATRONICS o SRR PE - E19
Course Code - ‘PE—-EI9 " | Credits : 4 | L-3, T-1, P/D-0
‘Name of the Course | MECHATRONICS B e
Lectures to be delivered | 52 (1 Hr Each) (L =39, T=13 for each semester) :

Semester End Examination | Max. Time: 3 hrs, | Semester End Examination | Max. Time: 3 hrs.

| Continuous Assessment (based on sessional tests -Max: Marks: 50
50%, Tutorials/Assignments 30%, quszemmar L

10%, Attendance 10%)

Instructwns.

Elght questions out of entire syllabus and well-d15tn'buted a1_'e to be set; students are reqlured
to attempt 5 questions. Each question carries equal marks : '

SYLLABUS
UNITI

" Introduction, What is Mechatronics, Systems Measurement Systems, Control Systems;
- Microprocessor- based controllers, The Mechatronics Approach. Sensors & Transducers, Sensors

and Transducers, Performance Terminology, (Displacement, Position & Proximity Sensors),
(Velocity & Motion, Force, Fluid Pressure, Liquid Flow, L1qu1d Level Temperature & Light Sensors),
Selection of Sensors ' . ‘ -

UNITI -

Electronic Fundamentals Slgnal Condmonmg Process, Operatmnal Amphﬁer D1g1ta1 Logic, Logic
Gates, Boolean Algebra, Data Acquisition Systems, Measurement Systems, Testing and Calibration.”
Actuators, Mechanical Actuation Systems, Hydraulic & Pneumiatic Actuation Systems, EIectncal

_ Actuation Systems,A C. Motor, D.C. Motor, Stepper Motor. . -

UNIT o

System Modelmg & Control - ' :
Mathematical Models, Engineering Systems, Electromechamcal & Hydrauhc— Mechamca.l Systems, :
Modeling Dynamic Systems, Transfer Functions, Introductxon to METLAB & SIMULINK, Control
Modes, PID Co*ltroller _ o ,

 UNIT iV

Microprocessor & Computer - , R
Computer and Interfacing, chrocomputer Structure ‘Microcontrollers, Application of
Microcontrollers, PLC. : o B A

CUNITV

Design & Mechatronics ‘
Des1gn1ng, Possible Des1gn Solu’txons Case Stud1es of Mechatromc Systems "

Books
1. Mechatronics, W. Bolton, Pearson Edueatlon Asia ..
2, Analytical Robotics and Mechatronics, Wolfram Stadler, McGraw Hlll
3. ‘Mechafronics, Dan Necsulescu, Pearson Education Asia ' _
4. Introduction to Digital Computer Electromcs, AP, Mahmd, 'I'MH

~ Reference Books'

5. Measurement Systems, E.O. Doeblm, ‘McGraw Bill .

6. Automatic Control Systems, B.C. Kuo, Ogata, PHI.

7. Understanding Elecu'omechamcal Engineering; An Introductlon to Mechatromcs Lawrence J
K, PHI

%W
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ROBOTICS AND INDUSTRIAL AUTOMATION . . . PE-E20

Course Code - | PE<-E20 - | Credits: 4 -V L-3, T-1,P/D-0
Name of the Course .| ROBOTICS AND INDUSTRIAL AUTOMATION
Lectures to be delivered [ 52 (1 Hr Each) (L =39, T=13 for each semester)

Semester End Examination Max. Time: 3 hrs. | Semester End Examination | Max. Tnne 3 hrs,

[ Continuous Assessment (based on sessional tests | Max. Marks 50
-1 50%, Tutonals/Ass1gnments 30%, sz'Semmar

10%, Attendance 10%)

Reference Books:

Instructlons. ,

E1ght questlons out of entire syllabus and weIl—dlstn‘buted are to be set; students are reqmred
to attempt 5 questions. Each questlon carries equal marks

SYLLABUS

UNIT I

" Introduction to Robot Technology, Robot Physxcal con:ﬁguratxon, bas1c Robot monons Types of" '

Manipulators: Constructional features, advantages and disadvantages of various kinematic structures, servo and
Non- servo manipulator. Actuators and Transmission System: Pneumatic, Hydrauhc and Electrical actuators
and their characteristics and control systemis, Feed Back Systems and ‘Sensorst Encoders and other feed back
systems, vision, ranging systems textﬂe Sensors.

UNIT II :

Programming Langnages, Robot programming languages, Introducnon to mtelhgent robots Atrtificial
Intelligence: Logged Locomotion, Export system. Concept of spatial description and transformations,
manipulator Kinematics; Inverse manipulator, Kinematics Jacobians; velocities and static forces; manipulator
dynamics, position confrol of" manipulators, force control of. mampulators, robot programmmg Ianguages and

. systems.

UNIT INT ' ' '

Concept of automation in Industry, Mechanization and automanon classification of automation systems A:r
Cylinders- their design and mountings, pneumatic and hydraulic valves, flow control valves metering valves,
direction control valves, hydraulic servo systems, pneumatic safety and retiote oontrol circuits,

- UNITIV

Basis of Automated work piece handhng. Worlong pnnclples and techmques, job or1en.tmg and feedmg
devices. Transfer mechanisms automated féed out of components, perfonnanoe analysis. Material handling and
processing, Metal cufting processes, “Welding,’ Spray coatmg, Inspectxon, Assembly and hazardous operanng
conditions, - ‘

UNITV

Safety in robotics, Social and Iabour issues in robotics, Metal handhng using Automatic Guided Vehicles
(AGV’s), Automated storage systems using mobile robots Issues in implementation of robotics in mdustry
Assembly automation, automatic packaging and automanc Inspecnon. .

" Text Books:

1. CAD/CAMby Groover and Z1mmers (r.) .

2. CAD/CAM Handbook, Bed ford, Massachusefts, '

3. Automation Production Systems & Computer Aided Manufacturmg
4. Robotics for Engineers by Royen MI'I‘ Press

- Robot Manipulators by Paul MIT Dress
Robotics by Hall & Hall.
Robot Motion by Brady MIT Press.
Numerical Controlled Computer Aided Mam.factunng by Pressman. & Zlmmers, J W:Iey &

Sons . _
\-&:\‘{7. 24

PNRAW
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METROLOGY & INDUSTRIAL INSPECTION -~ - PE-E21

150%, Tutonals/Asmgnments 30%, Qulszemma.r

[ Course Code ‘ PE-FE21 - |Credits:4 - . |L-3,T-1,P/D-0
Name of the Course 1 METROLOGY & INDUSTRIAL INSPECTION
Lectures to be delivered 52 (1 Hr Each) (L =39, T=13 for each semester) .

[ Semester End Examination | Max. Time: 3 hrs. | Max. Marks: 100 | Min. Pass Marks: 40

Continuous Assessment (based on sessional -tests | Max. Marks: 50

0%, Attendance 10%)

ol
O O U U U U U

Instructmns. S ' T 3

Elght quesnons out of entire syllabus and weIl-dxstnbuted are to be set; students are requned

- to attempt 5 questions. Each questwn carries equal marks

SYLLABUS

UNITI . . '

Standards of Measurement, Lme End and Wavelength standards anary secondary and worklng
standards, Limits, Fits & toIerances, Interchangeability; design & manufacture of gauges, use of slip
gauges, dial indicators, sine bars, auto-collimators, taper gauges opncal pro_]ectors and zmcroscopes
Straightness, flatness and squareness testmg S .

UNIT I

Instruments for Measurmg Surface finish & Roughness, Classes of msn'uments, the Taylor-

' Hobson 'I‘elesm‘f; plastxc rephca techmques, numerical assessment of roundness

Calibration of Working Standards by Interferromefry, Applxcanon of mterferometxy, calibration’

" of gauges by interference, by interference method, the -gauge: length- interferometer, obliquity

correction the absolufe length gauge interferometer. The Calibration of working standards by direct
comparison in series: Differént types of comparators such as the pneumatic, optical, electrical arid
electronic comparators prmc;ple of amplification- magmﬁcatxon, 'sensitivity and response, ‘the
calibrations of end gauges in sets, ruling and calibration of standard scales. -

| UNITIV

Measuremernt of Gear and Screw Threads, Measuring methods for run out, pitch, proﬁle lead,
backlash, tooth thickness, composne elements, inspection equipment quahty control screw thread
terminology, measurement over. wires, one wire measurement, three ‘wire measurement, ‘standard
specifications’ and formulas, tolerances, thread gauge measurement, measurement measurmg ‘

' eqmpment, apphcatmn of thread gauges..

UNITV

' Management of Inspection and quahty control, Commuzication of specxﬁcatlons, the nature of

dimensions, selection ot gauging equiptment, kind of inspection, quahty control Management

- Books: ' :
1. Metrology and Measunng Instruments by Taher.
2. Dimensional Metrology by  Miller _
3. Dimensional Metrology' . by - Khare &.Vajpayee
4, Engineering Metrology by RKJain - . ~
Reference Books: - _ B
5. Engineering Metrology by 1c Gupta
6.  Industrial Inspection Methods by  Michelon, Leno C. Harper&Brothers

7. The Science of Precision Measurement Inspection & Gauging by The Do All Co, Des
Plaines Illinois / The Industrial Press, New York

Lo Vo=
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COMPUTER AIDED PROCESS PLANNING . ' _ PE-E22

Course Code . ' B PE-E22 ', CICdltS 4 S | L-3, T-1,P/D-0
Name of the Course ) COMPUTER AIDED PROCESS PLANNIN G
Lectures to be delivered - | 52 (1 Hr Each) (L.=39, T=13 for each semester)

Semester End Examination Max. Time: 3 hrs. | Max. Marks: 100 Min, Pass Marks 40 ‘

: Contmuou's Assessxtlent (based: on sessional ‘tests { Max., Marks: 50

50%, Tutorials/Assignments 30%, quz/Semmar :
10%, Attendance 10%) ‘

' Instructmns' '

0O O 00 UL Y ULUULUUU

.

Eight quesuons out of entire syllabus and well-d15tr1'buted are to be sef; students are reqmred
to attempt 5 questions. Each questlon carries- equal marks

SYLLABUS
UNIT I

Introduction, Traditional procéss planning, process planmng elements product de51g11 evaIuatxon,
selection of tooling and procéss parameters; operatxon sequence evaliation., Group Technology
Production, advantages; part falmhes, classification and codmg systems produotxon analysis..

UNITI - .
Design of Machine Cells. Productlon Systems at Operatxon Leyel Manufacturmg support systems
and concepts at the level of productlon processes; computer generated time standards machinability
data system; cuttmg condition ophmzatlon :

CUNITIO -

. Production Systems at Plant Level Communication onented producnon information and control

system (COPICS); material requn‘ements planmng capacity planxung, shop floor control and op erat1on
scheduling, :

UNITIV '
Automated - Process Planning Advantages of automated process planmng' Standardlzatton of
manufacturing process plans; variant process planning _ its features_ and different stages; different

variant systems; advantages and limitations of vanant process planmng, generatwe process planning;
its feaiures, design strategies;

UNITYV

Planmng, Modeling and Coding Scheine '

Decision mechanism for software; decision trees’ for process; process, mformatxon, - artificial
mtelhgence overview & application; search stratégies -for production systems; resolution and
reduction systems; knowledge acquisition; machine selection; cutting tool selection; software; various
generative process planning systems; advantages of generative process plan.mno systems; case studies.

Text Books'
1. An Introduction to the Automated Process Fianning by Chand & Wysk Prentice Hall
2. Computer Aided Design & Manufacturing by Groover & Zimmers, Prentice Hall

3. Group Teohnology, Production Method in Manufaoturmg Gallagher & Knight' Ellis
Hosewood ‘

Reference Books: '
4, Principle of Artxﬁcxal Intelligence by Nilson Pubhsher Sprmger Verlag :
5. Automation; Produc’uon System & Computer Integrated Manu*""acturmg by Groover Prentice

‘Hall ) ) _
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'METHODS ENGH\TEERING A.ND ERGONON[[CS - PE -E23

[ Course Code PE - E23 TCredits:4 | L-3,T-1,P/D-0_
Name of the Course METHODS ENGINEERING AND ERGONOMICS
Lectures to be delivered 52 (1 Hr Each) (L= 39, T=13 for each semester) -
Semester End Examination Max, Time: 3 hrs. Max. Marks: 100 | Min. Pass Marks: 40

1 Tutorials/Assignments 30%, sz!Semmar 10%,
. Attendance 10%)

Continuous Assessment (based on sessional tests 50%, | Max, Marks: 50

Instructxons.

Eight questions out of entire syllabus and well-dlstnbuted are to be set, students are reqmred to attempt.5 .
questions. Each question carties equal marks. L A ‘

SYLLABUS

UNITI - :
Introduction to Industnal Engineering and productmty measurement of productxvnty Intréduction. to
work study, methods-study principles and motion economy, ﬁlmmg techniques and micro-motion analysis,
Introduction to work measurement. Time study, performance allowances, work sampling, ‘predetermined
motion system, standard data system, job evaluatlon of merit rating. Wage mcentwe plans MTM (Methods

" Time Mcasurement)

UNIT I
Tntroduction of Ergonomncs, Man / Machme!Envxronment systems concept, Development of ergonomms :
Design Approach: A new design,” modxﬁcanon, of existing design, assessment of design. Limitation of man

and machine with respect to each other, posture-standmg at work, seated at worlc, WQrk stnnon heights a.nd seat

geometry Human anthropomen'y and its use in work pIace layout, Analys1s

UNITIII

Controls, Hand controls and. foot controls, Iocann of controIs and work place envelope Recommendanon
about hand and foot push buttons, rotary selector sw;ltches, hand wheels, crank levers etc, Instruments and

- displays.

UNIT IV ‘

Work Load, Static and dynam;c muscular work, Human motor activity, metabohsm, phys1cal work load,
measurement of physical work 10ad, mental work load, measurement of mental work load, repetitive and
inspection work, work duration and rest pauses, principles of motion econiomy, Climates, Heat Humidity: Body

" heat balance, effective temperatu.re_scales, zones of discomfort, effect ofheat on_'body and work performance,

"UNIT V o '
* Vibration, Terminology, Response of body to Iow frequency (LF) vibration, vibrations and discomfort, effect

on bealth of worker, high frequency vibration, effect of HL.F. vibrations, methods of reducing vibrations,

" analysis. Noise, Terminology, physiological effects of nolse, annoyance of noise, speed mterference, hearing

loss, temporary and permanent thresh hold shift, effect of no.se on performance, reduction of noise,’ personal

~ noise protection.

Text Books:
1. Methods Engmeenng Study by Krick, EV.
2. Work study and Ergonomics - by Shah, H.S. Dhanpat Rai & Sons.
3. Introduction of Ergononncs by Bndger- Tata McGraw Hlll

- Reference Books:

4. . Work Study — by Khanna, OP- Dhnpat Ral & Sons. ‘
5. Sound, Noise and Vibration Control- by Lyle, F.Yergés-Van Nostrand

.\\&—\}(}‘27'
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PRODUCT DESIGN AND DEVELOPMENT S "PE~ E24

Course Code | PE—-E24 | Credits : 4 | L-3 T-1, P/D-0
Name of the Course 1 PRODUCT DESIGN AND DEVELOPMENT

Lectures to be delivered | 52 (1 Hr Each) (L =39, T=13 for each semester)

Semester End Examination Max. Time: 3 hrs. Max. Marks: 100 | Min. Pass Mazks: 40

Continuous Assessment (based on sessional tests 50%, | Max, Marks: 50 .
Tutorials/Assignments - 30%, Quiz/Seminar 10%, o : '
Attendance 10%) : L

InstructmnS'

Eight questions out of entire syllabus and weIl—dlstnbuted are to be set; students are reqmred to attempt 5
questions. Each question carries equal marks. . :

SYLLABUS

UNITI -

Introduction: to Product Design, Design by Evolution and Innova‘aon, Essentlal factors of product des1gn,
Production consumption cycle, Flow and value addition in Production consumpuon cyele, The Morphology of
Design, Primary design phases and flowcharting, Role of Allowances, process cepability and tolerances in
detailed design and assembly, Product Design and Industry, The Designer- his role, myth and' reality, the
industrial design organization, basic des1gn con31derat10ns, Role of Aesthencs in product desxgn, Funchonal
design practice :

UNITII

Design for Pr oduction, Producibmty Requiremenis in the deSIgn of machme components Forgmg design,
Pressed component design, Casting design for economical molding, eliminating defects and features to aid
handling, Design for machining ease, the role of process Engineer, Ease of location and Clampmg, Some
additional aspects of production deszgn, Design of powder memllurgmal parts :

" UNIT IO

Economic Factors Influencing De51gn, Product value, Desxgn for safety, rehab111ty and’ Envxronmental
considerations, manufacturing operations in relation to design, Economxc ana.lysxs, proﬁt and competmveness,

_ break ¢ even analys1s, Economics of anew product desxgn
- UNITIV

Value Engineering and Produict Desngn, Introduction, Hxstoncal perspecuve Value, Nature and
measurement of value, Maximum value, Normal degree of valie, Importance of vatue, The value Analysis Job
Plan, Creativity, Steps to problem solving and value analysm, Value' Engmeenng, Idea generation check hst,

Cost reduction,, matenals and process selection in value engmeenng :

UNITV

Modern Approaches to product Desxgn, Concurrent Des1gn, Quahty Functxon Deployment, reverse
engineering; Rapid - Prototyping, Stereo lithography, Solid "ground cutting, Seléctive laser sintering,
Laminated object manufacturing, data transfer to RPT, Constraints on the Model, RPT in’ manufacturmg,
tooling, RPT in Industrial Design, Medical apphcatxons verses convennonal technologxes .

Text Books
1. 'Product Design and Development by Kait T Ulrich and Steven D Eppmger
2. Product Design and Developiment by AX Chitale and Gupta
3. Design of Systems & Devices by Mddendorf Marcel DekkerIndusmal Desxgn Mayall Mc Graw Hill' -
Reference Books: '
4, Product Design &Process Engmeermg by Niebel &Draper! Mc Graw Hlll SRR
5. Introduction to Design by Asimov- Prentice Hall e
6. Value Engineering by Mudge Mec Graw - Hill 2

C;M,/\M?’
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ENTREPRENEURSHIP ~ °~ . . . PE-E25

Course Code __|PE-E25 [Credits:4 | L-3, T-1, /D-0..
'| Name of the Course ' ENTREPRENEURSH]P o ' '
Lectures to be delivered 152 (1 Hr Each) (L. =39, T=13 for each semester) L '
Semester End Examination Max. Time: 3 hrs.” - | Max. Marks: 100" | Min. Pass Marks: 40 _

| Continuous Assessment (based-on sessional tests 50%, | Max. Marks: 50
| Tutonals/Assxgnments 30%, Qulz/Semmar 10%, | .- e

Attendance 10%)
Instruetxons. ‘

Eight quest1ons out of entlre syllabus and Well-dmtnbuted are ‘to be ‘'set; students are requued to
attempt 5 questions, Each question carries equal marks. -

SYLLABUS
UNITI ' ' -
Introduction, Factors leading to Industnal development Entrepreneur deﬁmtxon and various -
concepts, self awareness. Motivational aspects, attitude development creativity, copymg with
uncertainties, resilience. :

UNIT I

Information, Industnal potent1al environmental scanning, Identlﬁcatlon of opportunities,
dynamics of an opportunity; businéss opportunities recognition. Government policy for Industrial
development. Choice of Technology Research for patents, pro duct development. e

UNIT IOX

- Planning, Planning of an Industnal umt, pro_;ect planmng, 1dent1ﬁcat1on of market and demand

for product, role of significant variables, execution of projects legal aspects, ﬁnanc1a1 aspects and
labour laws, feasibility studtes, sectoral Industrial and unit level feasxb1l1ty, exposure to past,
present and future : Co o

UNIT IV

Entrepreneurial Management Busmess finance Management through elementary concept-
break even, working capital knowledge of various institutions and their mode of assistance.
Elements of Production processes quality control, lnspectxon methods. Productton planmng

group dynamics. ‘ : - : i

UNITV . ‘
Indian Industrial Environment, Project Planning and Fmancxal management, SWOT Ana1y51s

Five year plans and Industrial Pohcy of Government of Indla o

. Text Books:

1. Enu'epreneurshlp Development Programme in India and 1ts ReIevance to Developmg Countnes
. by VG Patel; EDI- Ahmedabad, India, _
2. Developing of New Entrepreneurship by EDI Ahmedabad, Incha.
Reference Books: : '
3. Self-Made Impact Making Entrepreneurshxp by G.R. Jain énd M.A.Ansan by EDI Ahmedabad, Indxa
4, Flve year plan documents of Government of India '

gﬂé\l\w”
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' STATISTISTICS AND RELIABILITY ENGINEERING S | ' PE- E26

Course Codé .PE-E26 | Credits 1 4 l L3, T, /D0
Name of the Course STATISTISTICS AND RELIABILITY EN GINEERING
Lectures to be delivered 52 (1 Hr Each) (I'=39, T=13 for each semester) '

| Semester End Examination Max, Time: 3hrs. | Max. Marks: 100 | Min. Pass Marks 40

Continuous Assessment (based on sessional tests 50%, Max. Ma.rks 50
Tutorials/Assignments  30%, - QuwSemlnar 10%, :
Attendance 10%) <

Instructlons.

Elght questions out of entn'e syllabus and well-dlsmbuted dre to be set students are requxred to

. attempt 5 questions. Each questxon carries. equal marks

- SYLLABUS

UNITT ‘ ' '
Statistics, Introduction; Inferential Stanstxcs & Probablhty Models Prmc:lpal uses of Statistics, Sampling,

.Mean, Median & Mode, Central Tendency, Central Limit Theorem, Frequency Distributions; Normal

Distribution; Logarithmic Noimal Distribution; Poisson -Distribution; * Correlations; Correlation
Coefficient, Regression & Statistical inferences of regression parameters, Probablhty, Basic Elements of

: Probablhty, Axioms of Probablhty, Condltlonal Probability,

UNIT I

Bayes Theorem, Tests of 31g1uﬁcance, the Chi-Square tests;. Differences i in means of Iarge samples;
Differences in means of small samples; The t-test; Confidence limits; Analysis of Variances; One way &'
Two way analysis of variance, Time Series, Monte-Carlo Method. Parameter Estimation, Likelihood of

. an event, Maximum Likelthood Estimators, Evaluating a point estimator. Reliability, Introduction,

Reliability concepts and patterns of failure; Reliability Mahagement; Reliability for system effectiveness,
Reliability; Maintainability & Ava'labmty techn:ques for mprovement of operahon reliabmty& Safety

UNIT III - b i '

Reliability and Hazard Rates, Failure data; Rehabxhty flmctxon, Faﬂure rate and hazard rate functions;
‘Common distributions in failire mechanisms-Exponential, Weibull, Gamma, Lognormal Extreme Value;
Model selection for component failures; Failure analysis, Llfe Testmg; Snnultaneous Testmg, Sequennal

: Testlng, Bayesian Approach in life festing,
UNIT IV

Reliability Predxctlon and Analysxs, Reliability prediction based on Exponentxal Distribution; System
Reliability Analysis- Block Diagram Method, Fault Tree and Sconces Tree Methods, Event Tree Method,
Failure Mode, Failure Mechanisms. .

UNITV .
Reliability Design, Design for Rehabxhty, Design process assessment meéthodology, Reliability
allocation, Reliability unprovements Seleotlon of Components to 1mprove system Rehablhty

Text Books

1. Reliability Engmeermg & Terotechinology, by A. K.Gupta, Macmillan India Ltd. Delhi
2. - Introduction to Reliability Engmeenng by E..E,Lews, Wlley & Sons, New York
Reference Books: :

3. Reliability Engineering by L.S. Shrinath Afﬁhated East West ‘Press

4. Probability and Statxshcs for Engineers by RA.-J ohnson, Prentxce Hall, New Delhi
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Dissertation Guidelines

DISSERTATION GUIDELINES FOR M.TECH IN MECHANICAL
ENGINEERING WITH SPECIALIZATION IN
PRODUCTION ENGINL'ERING '

ELIGIBILITY.

‘Students are requxred to submit a dissertation to complete the requlrements for awarding M.Tech in

Mechanical Engineering with speclahzatlon in Production Engineering. A: Student can take up -
submission of his / her dissertation only after he / she has completed 1, 2 and 3 semester and
obtained at least 50% marks in aggregate. If, a Student fails to get 50 % in aggregate he / she w111
have to repeat the semester or subJ ectin Wlnch he / she wants to mprove

Guidelines for selection of the top1c of dissertation- work, preparatlon and submission of dissertation
are presented below. _

APPROVAL

Student should obtain approval of the examination committee for his choice of the guide and topic
for the dissertation work before undertaking the detailéd dissertation work. Application in this regard
should be made in the prescribed form, together with a brief write up in 300 / 500 words of the topic
of the dissertation .prepared to be under taken and should contain con¢lse summary of essential
features of the dissertation work, -and should coritain Purpose, General Methods and Steps to be
followed, apparatus / eqmpment to be used, engineering techmques and practice émployed, expected
results and conclusion(s) ansmg out of the diss ertatlon Work

Student should note that the dissertation work must ‘be relevant to Mechamcal Engmeermg !
Production Engineering or related fields in engineering profession, in which he / she is trained. A
prior approval from the competent authority is manda,tory before proceedmg to undertake the work in
the prescribed form appended as annexure I

SCOPE

The dissertation should demonstrate the ability of Student to apply the techniques of Engineering
Science & Technology they have learnt /observed during their course of study for examination to
specific situation or any functional area. The area chosen may be one or more of the areas in which
papers are prescribed for 1, 2 and 3 semester examination or the area(s) from which Student have
chosen their elective papers for 1, 2 and 3 semester exammauon. ' :

The dlssertanon should demonstrate the research abxhty of the Student for data collection, analysis of
data collected, formulation of -recommendations and for suggestmg a viable scheme for
implementation of His recommendatlons .

The data should be collected eithér by his own observations and measurement or gathered from
generally accepted valid first source(s) like performance report from productmn, etc if general data
are used industry wise or nations based, then sources shall be quoted and should be generally from
accepted source like industry publication, Government gadgets etc. All the steps of the analysis of
datz and relevant theory shall be included in the dissertation.

L
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‘While formulating recommetidations with expected costs and beneﬁts advantages and disadvantage
of recomrhendation shall be clearly discussed. ‘The suggested scheme for implementation of
recommendation should be clearly and logically laid out with all details of the steps involved of time
schedules for 1mplementmg steps. Precautions are to be observed and momtored. A synopsxs bas also

.to be submitted along with the dxssertauon. T

DISSERTATION CONTENTS:

The dissertation has three basic parts: the preliminary pages, the text and the reference materials. The
preliminary materials consist of the Top' cover page, Two blank pages, Inside cover page,

Dedication page (Optional), Student’s declaration / Bonafide Certificate, Certificate from the
Supervisor, Acknowledgements, Abstract, Table of Contents, List of Tables, List of Figures, -
List of Symbols, Abbreviations or Nomenclature (Optional) and other lists. Preliminary pages

- are paginated separately from the rest of the text.

i.

gt

After that Chapters, References, Appendxces List of papers pubhshed as a part of dlssertatlon
work and Brief curriculum vitae is to be included. The dissertation shall b¢ presented in a number
of chapters starting with Introduction and ending with Conelusions. Each of the other chapters will
have precise title reflecting the contents of the chapter, A chapter can be subdivided into sections,’
sub- sections and sub sub-section so as to present the content dlscretely and with due emphas1s Each
chapter shall begm ona ﬁesh page. -

The dissertation work should be done under the gmdance ofa faculty member of the institution. A
certificate’ from theé guide should be submitted as per Performa given below after receiving
declaration from the Student as appended below in annexure II and the declaration certificate and

Acknowledgement should be bound along with other contents of the dxssertahon. '

5 LIS’I' OF TABLES

The contents shall be followed by a list of table indicating the table number, Table title and the
corresponding page number. The table number shall be in decimal notation indicating the chapter
number and the table number in that chapter

Any reference within the text shall be given by quoting the relevant number for eg. Table 2.2

The table number should be mentioned at the top of the table centrally aligned and be bold.

LIST OF FIGURES

The list of figures shall follow the hst of tables indicating the ﬁgure numbers, Figures titles and the
corresponding page number. The figure shall be in decimal notation indicating the chapter number
and the figure number in the chapter. For e.g. 6.4 refers to fig. 4 in chaptér 6 -
Any reference within the text shall be given by quoting the relevant number, e.g. Fig. 4.6

. The fig number should be mentionied at the bottom of the fig centrally aligned and be bold.

NOMENCLATURE

The ‘Nomenclature’ follows the ‘List of figure’ and contains the list of symbols used. They shall be
arranged alphabetically in ordér of Latin Letters, superscripts and subscripts, As far as p0331b1e -
generally accepted symbols shall be used. Symbols not avallable in keyboard shall be written in

permanent black mk.
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8. PAGE NUMBERING

i For items from Student’s declaration to Nomenclature the page number shall be in big roman letters
of 12mm size, Appendices should be given at the end of the dissertation on small roman at 12mm
from the bottom of the page centrally located, ,

ii. Page numbers in Arabic numerals shall start with 2 on second page of the introduction chapter.
There shall be no numbering of pages on which new chapter begin. The number shall be suitably
placed at the bottom, centrally located, all pages. . ' .

9  CHAPTER NUMBERING

The chapter shall be numbered in Arabic numerals, section and sub-section of any chapter shall be'
in decimal notation, all chapters shall begin on a new page. The title for chapters, sections, and sub-
sections shall be properly centered at the top of the page and-have three spaces between them
including the chapter number and should be typed in block capitals ‘ »

10. CHAPTERS _
L CHAPTER 1: INTROUCTION The introduction shail form chapter LIt shall highlight the
importance of need for investigation and also define and name topic and scope of work envisaged.

. CHAPTER 2: REVIEW OF LITERATURE: This shall form chapter II it shall present 2 critical
appraisal of the previous work done on the topic. The extent of emphasis shall depend upon the
nature of investigation. o e S

" i. Each chapter may have several sections and sub-sections with sub titles.
ii. -Each chapter shall present important a short deviations and representatives data
in table and figures. Iriformation such as lengthy derivations, voluminous tables
and large number of figures shall be presented in appendices.- -

Il CHAPTER3: METHODOLOGY OF WORK DONE

iThe work cariied out shall be presented in one or iofe chapters dépending upon nature of
investigations. Each chapter shall have suitable title, eg. - ‘
"a) THEORETICALWORK = | _
b) EXPERIMENTAL INVESTIGATION
B ¢) RESULT OBTAINEDetc. S .

ii Figures and tables shall be on separate sheets and not inserted in pagés with ruoning text. -
Tilustrations shall be in colour print, if distinguished by colour. Depending en size, figures and
tables shall be accommiodated in print size, - - - L o

Hilf there are longer tables that can not be accommodated on these sheets, there shall be a
continuation table, Very large figures shall be placed in a pouch at the end of the dissertation.- All
figures and tables shall be mentioned in the text and should be so numbered that each one can be

" placed as close as possible, to the passage in the text, where it is mentioned first. -
~ iv.The figures and tables included in the appendices shall bé accordingly mentioned in the text.

Lettering on figures shall be uniform either in engineering letters or typed. Each figure and table
may follow its first mention in the text and not precede it. The figures should be self-sufficient to
provide all the information. There must be a title for every figure and table.

v.Mathematical portion of the text shall be preferably typed. What it is not possible, ample space

. shall be left, and equations and symbols shall be inserted clearly in permanent black ink.

Maz o | ﬁ
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CHAPTER 4 : hISCUssiON AND CONCLUSIONS'

Discussion and Conclusion shal be recorded in last chapter of the dlssertatlon. They shall include a
thorough evaluation of the investigation cartied out and shall bring out Student’s own contribution,
if any. The discussion shall logically lead to certain conclusions and inferences.. A suggested
scheme of implementation should also be included. Scope for ﬁlture work should also be stated
lucidly in the last part of'the Chapter : . :

REFERENCES :

References shall follow the last chapter. It shall include 2 list of Works (pa}ier, books etc) referred in
the body of the text and they shall be arranged in the order they are first ¢ited in the text,
i. For any paper the information shall contain the name of the authors, year of publication, the
title of the journals, the volume number and the page number in parenthesxs
ii. In the case of references from the journals and books in languages other than English the
" titles of the journals or books should be transliterated into Latin script and not tranislated.
iii. For any book the information shall contain the names'of authors, year of pubheatxon, the title
of the book, the name and the publisher and edition in parenthesis. ,
iv. For paper and books with Joint authorship, the names of al} authors shall be reproduced in
same order. The author s name shall begin w1th surname followed by initials, -

However Students are advised to follow the APA latest edmon style for prepanng the dlSSEI‘tatIOI‘I,
for which the complete rules are available at http; //WWW apa.otg.

Some sample references have been produced here for mformatlon purpose only
. Sample References in Modxﬁed APA Format
Books
Ameri¢an Psychological Association. (2010). Pubhca’aon mauual of the Amencan Psycholog1cal
Association (6th Ed.) Washmgton, DC

Author wise.’

Gliner, J. A, Morgan, G. A, & Leech, N. A. (2009) Research des:gu and analysus in applied
settings: An integrated approach. (2nd ed.) New York, NY: Routledge / Taylor and Francis.
Morgen, G. A., Leech, N. A., Gloeckner, G, & Barrett K. A, (2007). SFSS for mtroduetory
statistics: Use and mterpretatlon. Mahwah, NJ: Erlbaum :

Dissertations
Tungate, S, L. (2008). Welfare and child welfare collaboration. Avallable from ProQuest ‘
stsertahon and Theses data base (pubhcanon number AAT 3346472)

Periodicals and Journals

Herbst-Damm, K. L., & Kulik, J. A. (2005). Volunteer support, mantal status,-and the survwal
“times of terminally. ill patients. Health Psychology, 24, pp. 225-229. Doi:10.1037/0278-
6133.24.2.225 ' - ‘

Technical and Research Reports ' _

American Psychological Association, Task Force on the Sexuahzatwn of Girls. (2007). Report of

the APA Task Force on the Sexualization of Girls. Retneved from http://www.apa.org/pi/fwpo/
_ sexualization.html 5 6.
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- ' Meetmgs and Symposia
Ty Matheson, 7., Gloeclmer, G. W, Rein, M, & Miller, L. (2009, Aprﬂ) Correlates of success
- among chents in the Back on TRAC Alcohol Treatment Program: A Model of Student Drug
CTa Cowt. American Educational Research Assoc1atron, Educatton, Health, and Human Semces SIG,
- San Drego CA. oo
s .
T 11, TIME-‘LIMIT
. The dissertation should be submitted to the university / institution within-a period of six months
R ~from the date obtatmng final examination and can be extendable to one year from the date of
T obtaining final pass in the subjects under study ‘
e
T 12, FEES
S . )
e The strpulated fee as decided by the university / Instrtutron shouId be rem1tted in the same marmer
T as examrnatxon fee along with the drssertatron, if any.
T " , 13. COPIES OF THE DISSERTATION
e i. Six typed copres of the drssertatron as well as of the symopsis are to be prepared and four
o copies of each are to be subinitted to the University / Institution. *
T ‘ii. Students will hand over one ¢opy of each to the Guide and retain one of each for hrm.
- _ Therefore,- altogether a Student has to prepare 6 copies of the dlssertatron ‘
it o iii. None of the copies subnutted will be returned to Studerits. '

14. EVALUATION

i There shall be an examination at the end of the each semester S
ii. Four typed copies of the dissertation shall be submrtted by the Student within a period already
specified under Ordinance 15.4.of the HPU.

iii. The dissertation shall be evaluated by an external exammer to bc appomted by the Principal / .
HOD of the department / authorized representative of the HP University out of 2 panel of
three -examiners ‘submitted by the ‘Principal. / HOD of the Department concemed in
consultation with the Supemsor -

iv. The external examiner will submit the report on the dissertition and shall exther
approve/disapprove or recommend revision in the hght of Ordmance, 15.5 of the HPU.

v. In case the dissertation is approved, the external exammer, supetvisor of the Student (Internal .
" Examiner) and the Principal or his nominge (only in those casés where the Pnncrpa.l is
Supervisor) shall conduct an-open viva-voce test.

vi. In case the dissertation is to be revised, it will be examined by the same examiner, In case the

© dissertation is rejected, it shall be sent to another examiner, If it is refected by the second
examiner also, the Student shall have to rework on the dissertation or could be assigned
another topic for dissertation work and upon satisfaction of the superv1sor, the Student can
resubmit his / her dissertation for reevaluation. In case a new topic is belng gtven to the

. Student, a fresh evaluation process will be followed, - :
vil. Ifthe Student qualifies in the viva-voce, the degree shall be awarded provrded the Student has
cleared all the theoxy papers and the séminars, -
viii. In case the-Student is unable to clear the viva-voce, he/she W111 be grven one more chance to
clear it and the viva-voce shall be conducted by the same external examiner. In case the
dissertation is approved, marks shall be awarded for dissertation by the exterhal examiner and
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these awards along w1th the report and Intemal assessment marks by the superv1sor will be
subniitted directly to the Controller of Examinations..
ix. In order to expedite-the viva-voce test of the Student, the Institute / University may take
suitable action as may be necessary in consultauon with the Prmc1pal / HOD of the =
. Department concerned. S :

'15. PUBLISHING RIGHTS *

i, The dissertation in the form of research manuscript(s) / jgepei'(s) may be submitted and

. published before the decision of the examination committee for its acceptance or otherwise,

ii. The University / Institution will have the nght to use the dissertation in any manner that may be
deemed as suitable.

iii, In case the author wishes to pubhsh the full dlssertatlon with due acknowled gement to the
University / Institution that it was a dissertation prepared for the Umversrcy s examination, a
declaration has to be made by the Student in this effect pnor permssmn for its pubhcatmn must
be obtamed fiom the Umversxty / Insutu'oon. ‘ '

16. FORMAT OF THE DISSERTATION

The format to be foIlowed for submission of the: dlssertatlon isas follows
i. Paper:
The Dissertation shall be typed double spaoed on white paper, prmt sizé.80 gsm Bond of the
original typescript and carbon copy.. .
ii. Margin: The typed sheet shall have the following margins. : ‘
Left 38mm, Top25mm, Right 25mm, Bottom 25mm
iii. Binding: The dissertation shall be cloth / resin bound in black.
iv. Lettering
a. 'The lettering shall be inscribed cn the bound back and the: front cover.
b. The bound back shall contam the title and the I4st name of Student in 12 mm size letters.
v. Front Cover
2. AL25inchX 1L 25 mch size of the Instxtute emhlem should be properly placed in the
" centre of the front page
b. THe front cover should be Black colour and contam the followmg details.
=> Top-the title in block capitals of 18mum size letters, properly ‘centered.
= Center-Full name of Students and Umvers1ty Roll No. in block capxtals of
- 12nim size letters, properly centered.
= Bottom- Name of institution (Umvers1ty) w1th address, year of submission-all -
in block capitals of 14 mm size léttets in separate lines with spacing and
‘ propetly centered. :
vi. BlankSheets: At the beginning and at the end of the dissertation two wh1te blank sheets of 80 gsm,
bond paper shall be provided one for the purpose of binding and another to be left blank.

vii. Tiile Sheet: The Title sheet shall be thz first typed sheet and shall follow immediately the blank’
sheet. This shall be the first printed page of the dissértation and shall contain the submission
statement: the Dissertation submitted in partial fulfillment of the requirements of the Degree, -
M.Tech in Mechanical Engineering with specialization in Production Engineering., the name and
Roll No. of the Student, nime(s) of the Supervisor and Co supervisor (s) (if any), Department,
Institute and year of submission, Sample copy of the 'Title Sheet’ is appended (Specimen'A")

viii, Acknowledgements
‘Acknowledgements shall be on a separate sheet and it hali md1cate the extent to Which assistance
has been received by the Student in his work from various sources. It is used to thank those persons
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who have been instrumental to -the . student in completmg the degree requirements.
Acknowledgeément of grants and special funding recewed to support the research also may be made
on this page.

Abstract: Every dissertation shall have an abstract followmg the title sheet. The abstract shall'be a
concise summary of essential features of the material contained in the dissertation. 'The abstract
shall not exceed 200 words. It should contam Purpose Methods Results and Couclusmns of the
Dissertation Work. .

-Contents ¢

The contents shall follow the abstract indicating the title of Chapters, Section and Sub- section efc.
using decimal notation and S.I System of units of scientific and laboratory data with correspondmg
page numbers.

Appendices

Appendices shall follow references of the dxssertauon and will be numbered in small Roman. The

appendices shall normally contain detailed or lengthy denvanons, sample calculation, voluminous
large ﬁgures and calculahons

FONT AND LANGUAGE

The dissertation must be in Enghsh language having times new roman font with suitable
differentiation of heading subheading and runnmg text with unitform approach. The heading may be

. in upper case subheading in t1t1e case and running text w1th in semence casé.

POWER TO MODIFY

Notwithstanding all that has been stated above the Umvemty / Instxtutlon ‘has the mght to modlfy ‘
any of the regulations from time to time,
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ANNE___.._.___XURM

.> THE CONTROLLER OF EXAMINAT ION
H]MZACHAL PRADESH UNIVERSITY SBIMLA

(» (3 €

' Sir,

.

We _,are pléaéed to inform idu, that Mr.

GGG

iJi

- a student of the (Name of the msntuuon) B ' ' | ' ~has
* sought our guidance for carrying out his / her dzsseﬂatxon work as part of the requuements for
awardmg M.Tech in Mechanical Engmeenng with spec:ahzat:on in Productmn Engmeenng _

-

' We have studied the proposed d1ssertat10n work in detail and of the opinion that it will bring out |
the effective apphcatxon of Mechanical Engineering / Production Engineering / related fields /
technique and practlces in the following area:.

We are also of the opmlon that the proposed d1ssertat10n work can enable the student to rneet the |
dissertation requirements laid down by the exammatmn commlttﬂe

We give our consent to 'guidé him / her for the chssertatlon work. -

Name of the Guide

Professionél‘Qualiﬁcatioﬁ |

: Desighation _
Address (Office) - | Address (Permanent Residenﬁai)
Signafnre of the Guide _Signature of the HOD Sig'nét:lxre of the I"rincigal '
Date:

- Place: =

GCOUOBVULELRLUUUOUUUUULUUUU LU UG
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ANNEXURE T
 STUDENT’S DECLARATION

I hereby, certify that the work, which is beiﬁg presented in the dris‘,s'ertatidn, entitled “——-

—-? in fulfillment of the requirement for the award of Degree of M.Tech in Mechanical
Engincering with specialization in Production Engineering, submitted in the Department of
Mechanical Engineering of —-(Name of Institution and Place)-—, Affiliated to Himachal
Pradesh University, Shimla, India is an authentic record of my work under the supervision of -—-
— ~—(Name of Guide)— : A o o
The results embodied in this thesis have not been submitted by me or any body else to
any other University or Institute for the award of any Degree or Diploma. oo

‘The dissertation contains my own work and it does not include any copyright material of

any person or publication.

(NAME OF THE STUDENT)
' CERTIFICATE -

This is to certify that the above statement made by the Student is ‘corréct to the best of our
knowledge. _ ‘ S ‘ CoL

(NAME OF THE GUIDE) | *(EEAD OF THE DEPARTMENT)
Institution ' o . Institution
PRINCIPAL -
Institution
The Student has passed the viva'-vobc examination held on...... (Date)... .l.,.-l at — (Instit'utej ————
' (Place) -’ ' : | ‘ L ‘

The dissertation is reéommen&ed for the award of M.Tech i'_n. Mechanical Engineefing with

specialization in Production Engineering.

. Internal Examiner . _ '~ External Examiner

39
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SPECIMEN"A':

 SIZE
TlTLE SHEET 18 POINTS BOLD
. CENTRE

 Submitted in partial féifillment of the r'equire'nient's-
of the degree of

(Master of Technology in - ;. — —) of
University — : :
b SIZE .
% | 12PCINTS BOLD
(NAME OF THE STUDENT) _- CENTRE
(ROLLNO.__ ) '
Under the Subewision of
[A 125 meh X 1.25 inch
size of the Institute
© emblem
LOGO
- NAME OF THE DEPARTMENT '
INSTIUTION 1 44 porns
UNIVERSITY- BOLD CENTRE
PLACE —
(MONTH YEAR) =

%\‘W’
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. The sequence in which the thesis matenal should be arranged and bound should be as follows

1.

2.

8.

9.

Top cover page

'I"_{vo blank pagés |

. Inside cover page

Dedication page (Optiooal)
Student’s declaration / Bonafide Certiﬁoate

Certificate from the Supervisor .‘

' Aclmoﬁlcdgements

Abstract

. Table of Contents

10. List of Tables

11. f..ist_of Figures

12. List of Symbols, Abbreviations or Nomenclature (Optional) -

13. Chapters |

14. References’ .

15. Appendlces

16 L1st of papers pubhshed as a part of dissertation work,

17. Brief Cumcuh_lm Vitae

18. Two blank pages
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QUICKREFERENCE . . .

PAGE DIMENSIONS
Paper size: 80 gsm., Standard A4 size (210 mm X 297 mm)

MARGINS
. Top edge 1 mch 5 mm)
Left side: 1 ‘A irich (38 mm) _

: Bottom edge: 1 inch (25 mmn)

Right side: 1 inch (25 mn) . :

- Print out: LaserJet or Inkjet printer, pnnted on only one sxde
Font s1ze (regular Text): T'1mes New Romanof 12 pts.,

- Spacmg Single line, Normal ' - . ;
CHAPTERS: 14 PTS BOLD 'I‘OP CENTRE ALIGNED (CAPITAL LETI‘ERS) 1,2, 3. ,,)
SECTIONS: 12 PTS BOLD LEFT ALIGNED (CAPITAL LETI‘ERS) (1.1, 1.2...)
Subsections: 12 pts bold Ieft aligned (T:tle case) (1.1. 1 1.1.2...) _ '
Page numbers (Chapters) Bottom centered T2 pts (I 2,3..) .
Page numbers (Prehmmanes) Bottom centered 12 pts IRoman numerals (I, II, HI....)

VOO UUUULUOBRUOOOU o

Umts Prefer S units

BINDING
Hard binding with black color

' NUMBER OF COPIES
M.Tech.: 6
[Student (as mdmdual), Gu1de, Department, Exarniner, berary 2 eop1es]

B




