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List of Courses Focus on Employvability/Entrepreneurship /Skill

Department Mechanical Engineering
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Courses Focus on Employability/Entrepreneurship/Skill Development“

Development

Programme Name :B.Tech.

Academic Year:2019-20

Engineering Mechanics

Engineering Mechanics Lab

Engineering Graphics

Workshop Technology &Practices

Mechanics of Solid-I

Kinematics of Machine

Engineering Thermodynamics

Business Communication and Presentation Skill
Fluid Mechanics

Dynamics of Machine

Machine Drawing

Manufacturing Science-I

Fluid Mechanics Lab

Dynamics of Machine Lab

Machine Design-I

Mechanics of Solid-II

Fluid Machinery

Internal Combustion Engine

Industrial Engineering

Dynamics of Machine

Machine Design-II

Heat& Mass Transfer

Manufacturing Science-II

Seminar 'E'__‘_l\
Power Plant Engineering %
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YA ME7TPC17 CAD-CAM

28 ME7LPC16 Refrigeration& Air Conditioning Lab
PR ME7LMP01 Minor Project

RIUBN ME7LPSO2 Seminar on Summer Training

I ME7TPE43 Theory of Vibration

Ly MESTPC18 Auto Mobile Engineering

KR MESTPC19 Turbo Machinery

RZN ME-5111 Theory of Vibration

R MEP001 Machine Design Practical

R[N ME-5104 Computer Aided Design

YA ME-5105 Mechatronics

RisA MEPHDTO1 Mechatronic System Design

B MEPHDTO02 Reliability and Maintenance Engineering
ZY)M MEPHDTO3 Composite Materials

‘S MEPHDTO04 Material Characterization Techniques
Ly MEPHDTO05 Advanced Machining Processes

SN MEPHDTO06 Micro and Precision Manufacturing

L2388 MEPHDTO7 Industrial Automation

XA MEPHDTO8 Engineering Design Methodology

Y9 MEPHDTO09 Finite Element Methods in Engineering
yA MEPHDT10 Fracture, Fatigue and Failure Analysis
5 MEPHDT11 Metal Forming and Theory of Plasticity
ZCB MEPHDT12 Energy Conservation and Waste Heat Recovery

RV MEPHDT13 Advanced Thermodynamics
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SCHEME OF EXAMINATION
B.TECH (FOUR YEAR) DEGREE COURSE
FIRST YEAR , MECHANICAL ENGINEERING
SEMESTER I (COURSE-B)
EFFECTIVE PROM SESSION 2018-19
S [SUBIECT |SUBIECTS | PERIODS/WEEK | EVALUATION | CREDITS
NO. | CODE SCHEME
L T P IA!ESE'T()’I‘AI.
THEORY
] MEOATES01 MATHEMATICS-N 3 b} 0| 30 70 100 a
2
MEDITESO02 CHEMISTRY 3 b | 0| 70 100 4
3 PROGRAMMING FOR
{ MEDATESOY PROBLEM SOLVING 3 (<] 0| 30 70 100 3
A ENGINEERING
MEOITESOZ | MECHANICS 3 o| ol30| 100 3
PRACTICAL
A 1 MEO1IPBSOL CHEMISTRY LAD 0 0 3|30 20 S0 15
2 PROGRAMMING B
FOR PROBLEM
MEO1PESDL SOLVING LAS 0 ] 3|30 0 S0 1.5
3 WORKSHOP &
MANUFACTURING
MEQIPESO2 PRACTICES 1 0 3|30 20 50 2.5
4 ENGINEERINCG
: MEQIPESO3 | MECHANICS LAR o ol 2|30 2 50 1
s INDUCTION
TRAINING
MEOIPMCOL | PROGRAMME - | 2| - . :
TOTAL 20.5
IA ~ INTERNAL ASSESSMENT am SEMESTER EXAM, L- LECTURE
T-TUTORIAL P-PRACTICAL
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SCHEME OF EXAMINATION o '
B.TECH (FOUR YEAR) DEGREE COURSE
FIRST YEAR , MECHANICAL ENGINEERING
SEMESTER 1l (COURSE-A)
EFFECTIVE FROM SESSION 2018-19
Sl. | SUBJECT |SUBJECTS PERIODS/WEEK | EVALUATION CREDITS
NO. | CODE SCHEME
L |T |r |IA[ESE|[TOTAL
THEORY .
i Mtozjasoa PHYSICS 3 1 0| 30 70 100 .
2 MATHEMATICS-})
MEO2TBS0M4 3 1 ol se| 70 100 a
3 BASIC ELECTRICAL
MEOZTESOZ | ENGINEERING 3 1 al 30| 70 100 4
4 MEO2THS01 ENGLSH 3 0 0] 30 70 100 3
s ENVIRONMENTAL
MED2TMCO1 | SCIENCES 3 o 1Y el [P o
PRACTICAL
1 MED2PBS02 | PHYSICS LAB 0 o 3] 30 20 50 1.5
2 BASIC ELECTRICAL
MEO2PESOA | ENGINEERING LABR 0 (o] 2 30 20 50 l‘,
3 CNGINEERING
MEO2PESOS | GRAPIICS & DESIGN i o 3| 20 20 50 25
TOTAL 20
IA —INTERNAL ASSESSMENT ESE — END SEMESTER E “LECTURE 71
TUTORIAL P-PRACTICAL ST TSRO g
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DEPARTMENT OF MECHANICAL ENGINEERING
CBCS-NEW, STUDY & EVALUATION SCHEME
W.E.F. SESSION 2019-2020

Year: B.Tech. 2NVyear

SEMESTER- I
PERIODS EVALUATION SCHEME
SN | Course No. SUBJECT T = —1 CREDITS
LTI P issessMenT | ™F | ToraL
Elective from Humanity
I. | MEO3THSO2 Science HS-02 3|10 - 30 70 100 3
2, | MEO3TBS0S | Statistical Methods 3 I - 30 70 100 4
3. | MEO3TPCO! | Mechanics of Solid-1 - o K 30 70 100 4
4. | MEOITPCO2 | Kinematics of Machine 3 I - 30 70 100 4
1
s. | ME03TESD4 | Engincering s|1]s 30 70 100 4
I hermodynamics
6, | MEO3TPED | Professional Electives-01 3|10 - 30 70 100 3
Total 18| 4 | - 180 420 600 22
PRACTICALS
1. | MEDZPPCOI | Kinematics of Machine Lab - - 2 30 20 50 |
v 2 MEDIPPCO2 | Mechanics of Solid-l Lab - - 2 30 20 50 |
Total 0|0 4 60 40 100 2
Total Credits: 24
Total Contact Hour: 26
Total Marks: 700

*INTERNAL ASSESSMENT- Two Class Test of 15 Marks each will be conducted.
L-LECTURE,T-TUTORIAL,P-PRACTICAL, ESE -END SEMESTER EXAMINATION

MEDITHSO2 Electives from Humanity Science-02 | MEOITPE(O] Professional Electives-01
MEO3ITHS21 Engineering Economics MEO3ITPEIT Material Science & Metallurgy
MEO3THS22 Work study and ergonomics MEO3TPEI2 Powder Metallurgy
MEOZTHS23 Employee Relations MEO3TPEI3 Material Management
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DEPARTMENT OF MECHANICAL ENGINEERING
CBOS-NEW, STUDY & EVALUATION SCHEME
W.E.F. SESSION 20192020
Year: B.Tech, 2N0year

SEMESTER- IV
FERIODS EVALUATION SCHEME
SN | Course No. SURIECT i~ L st CREDITS
LT P assessment | B9 | roraL
1. | MEcaTHS03 | Elestive from Humanity 2 |qe:] = 30 74 100 3
Scienoe HS-03
AL Numerical Annlysis &
2. [ MEGSTES06 | o o e gramming - 1R 3] [ 30 70 100 4
3. | MEGMTPCO3 | Fluid Mechanics 3|1]- 30 70 100 4
'
4. | MEOITPCO | Dynamics of Machine 3|11 30 70 100 4
5, | MEMTPOOS | Machine Drawing 310 - 30 70 100 3
L
6. | MEMTPCOM | Manufacturing Science-l 3ilo] - 30 70 100 3
Total 183 - 150 420 600 21
PRACTICALS
1. | MEO4PPCO3 | Fluid Mechanics Lab « | = |2 30 20 50 1
2. | MEOAPPCO4 | Dynamics of Mochine Lab - | |2 30 20 50 I
Total o4 6 40 100 2

Toral Credits: 23

Total Contags Hour: 25

Total Marks: 700

*INTERNAL ASSESSMENT- Two Class Test of |5 Marks cach will be conducted.
L-LECTURE T-TUTORIAL P-PRACTICAL, ESE —END SEMESTER EXAMINATION

Department of Mechanical Engineering, School of Engineering & Technology, GGV, Bllaspur (C.G.)

MEMMTHSAS Electives fram Humanity Science-13

MEMTHS3 ] Business Commumication snd Presentation Skill
MEMTHS32 Renewable enerpy svatem and manngément
MEGTHSAS Encrgy and environment management
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DEPARTMENT OF MECHANICAL ENGINEERING
SITUDY & EVALU ON SC i
W.E.F, SESSION 2017-2018
Year: B.Tech. III year SEMESTER.-V

S. | Course No. | SUBJECT | PERIODS EVALUATION SCHEME CREDITS
o~ L|T|P INTERNAL ESE | SUB-
ASSESSMENT TOTAL
1. Machine 3|]1]0 10 60 100 1
MESTPCO7 Design-1
2. Mechanics 3 1 0 40 60 100 4
MESTPCOSB | of Salid-II
3. Flntd 3|]01|0 40 60 100 3
MESTPRCOS Machinery
[ Internal 3|00 10 60 100 3
4. Combustion
MESTPCI10 Engine
5. Professional | 3 | 0 | O 40 60 100 3
Elective-
MESTPEO2 PE2
6 Open 31010 10 60 100 3
Elective.
MESTOEQ! OE1
Total 18|02] 0 240 as0 600 20
PRACTICALS
Fluid - - 3 30 20 50 2
& Machinery
MESLPCOS lab
Intermal
2, Combustion |- |- |3 30 20 50 2
MESLPCI0 | Engine Lab
Total 6 60 40 100 04
Professional Elective-PE2 Open Elective-OE]
MESTPEO2 MESTOE®SL
MESTPEZ21 Industrial Engineering MESTOE11 Innovation and Technology
Management
MESTPE22 Technwlogy and Management MESTOEI12 Innovative & Entrepreneurial
Skills
MESTPE23 Simulation Modeling and Analysis MESTOE13 Financial Management
MESTPE24 Material Management MESTOE14 Management Informatlon System
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Department of Mechanical Ingineerin

INSTITUTE OF TECHNOLOGY, (SCHOOL OF ENGINEERING &
TECHNOLOGY)
GURU GHASIDAS VISHWAVIDHALAYA (A CENTRAL UNIVERSITY)
DEPARTMENT OF MECHANICAL ENGINEERING
W.EF, SESSHON 2017-201%

yoar: B Tech. 11 year

SEMESTER-VT st , ottt A ————e
S | Coarse No. SUBJECT | PERIODS | EVALUATION SCHEME CREDITS |
\Neo, :

} L T\ P | INTERNAL | ESE  SUB-
| || | | ASSESSMENT TOTAL

113 Pynamics of 3 (1] 0 40 &0 1060 4 ‘
1. MESTPCI  Machme ‘ | ‘
| " Machine [ 310 | an I 60 100 1 ‘
2 | MESTPCI2 Design-il | T P 1 - | B '

Hext & Mass 110 40 &0 100 4
3 MESTPCI3 Tmanster ; EA 1
Yienoticunng l 3 0/ 0 " 40 &0 100 3 |

A MEBGTPCI4  Science.ll |
Professional I3(0' 0 l 40 ~ 100 3 \
£ MESTPEOS  ElectivePE3 | :
Open Elective- | 3 | 0 0 | 40 6 | 100 3
6 MESTOEQ? OE0Z |

Toul | W3] 24 7360 | e00 | 1
- T PRACTICALS , —
Dymamoacs of =T I 3 B S [ — I—

. s ) :

| MEGLPC1) | Machine Lub * -

".‘J‘ A ‘i‘-‘l\ 1 { g  PE T - ¥

Transier Lab $5 30 'S 2

| MEGLPC IS | >

Semmu | ~ 50
: ol ] 9 w T &
Total Credin: 2

Tetal Contact Heur: 0

Total Marks: x00
CINTERNAL ASSESSMENTAMSE- Ml Sameste

T Exarninatnon of 0 y
Class Tesl/ Asssgniment l)-.nuq.-\luuupl)nuuulnu e ) o “Mk“ 2
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Department of Mechanical Engincering, Schoal of Engineering & Technodogy, GGV, Bilaspur (€.G,)

INSTITUTE OF TECHNOLOGY, (SCHOOL OF ENGINEERING &TECHNOLOGY)
GURU GHASIDAS VISHWAVIDHALAYA, (A CENTRAL UNIVERSITY)
DEPARTMENT OF MECHANICAL ENGINEERING
CBOSSTUDY & EVALUATION SCHEME
W.EF. SESSION 20182019

Year: B.Tech. IV year

_SEMESTER- VI - LT -
S, | CourseNo, | SUBRJECT PERIODS | EVALUATION SCHEME CREDITS
| NO. '
L[r[e INTERNAL | ESE | SUB-
| ASSESSMENT | TOVAL
i | METTPCIS | Powel FuntBngmesting | 3 | 1 [0 | 40 @ | wo |3
| 6 f “——-..M & &0 100 4
f: | METTPCIG | G 3o
| | METTPCI7? [ CAD-CAM aj1lo 10 | 10 P
' | METTPEO l:’;;‘“’““”' Bective | 5 | o 0| %0 @ 100 j
5. | METTOED | Open Elective OEDZ [ 3 [ 0 | © | w0 0 o ]
| Total [15 0310 | 00 ECE s
[ ' " PRACTICALS = ]
| ! .unmommmmu ' '.’l ol x| ® .
'z—""uz._rl".—_&im” Projeet ¥ el <l=a] -3 =] 30 2
L -
‘ mw&-: | [ ; ' © | 2 .
4| N@7ipsoz | Dmime{Abet 1] | =
) Totad J10. 130 [ | 150 o
I : after the end semester examanation of VI ssmester and students are required W

T 30 days summer training _
swhmit cenificate, detailed training report &make presentatica during the sevenath scowsier.

Toal Credits: 24, Toeal Costact Hour: 28, Totl Marks: 650 :
‘I:Y\'TI;RNAL .:.SSESS&GNT%MSE- Mid Semevier Examinagion of 20 Narks, oae Class Taat of 10 macks

: . a1c. of 10 marks
nmentiQuizeesCroup [Hscussiun e1e £ SEMESTER EXAMINATION

l-ut(*TL'RE. T-TUTORIAL PPRACTICALCTCLASS TEST. ESE
i’r?am—mﬂ Efective -PE4A — ()';l—t—fkdht-aﬁ_ﬂh —
T “TviTToRed ==
METTPEOS I s U
e e or METTOEPyincgle of Masagement

METTPEAL Analysis and Synthess of Mecharism ; i
3 TMETTOEI2 Optimazacsin i Engiocenog Design
METTPEA2 Gas Dynamics and Jer peapulsion

r po 1 METTOESS Microprocessars in AStomaiion
meo‘ Viheaoos prrisess e
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INSTITUTE OF TECHNQL
GURU GHASIDAS v

Y, «uum

o

DEPARTMENT OF MECHAN
CHOSSTUDY & EVALUAT

IWAVIDHALAYA,
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GY)
G &TRCHNOLC
&C&WN'? L CONIVERSITY)

ERING
NICAL ENGINE
1ON SC HEME

. OFFE

N2 .om-mw
Year: B.lech, 1V year W.EF. SESSIOY —
SEMESTER- VIII B
il K = SR 0
l PPRIO ' EVALUATION cumm: cnlmm
£ oo | mnnce T
RNA SE
2 l TP ssn*SSMEN "“ TOTAL

r T l 100
' : ' 3 ' 0 ‘ 0
| /0] ____.
fml s | l|n| ®
A b ! - o e W _t— .
( M2 " Prof ! e s | 100 } 3
3 v Professional o 40 __’_‘___,_,
1 | MESTPEOS | EBtecrive.rens | ° 0 _s %= i
: ' s L] -
| @ ].\lEsT‘OF.rHI Open gf‘“"‘ 3/ol0] —_.w__ 4.
' Total 2] 1] 0 I .25
= PRACTICALS =
| 20
4 lm,xuwm] Major Praject | - | - | 12 ! ! '
| 12 r‘o

4

Tocul

23. Total Contact Ho
ENT- (MSE-
s

Total Credits:
INTERNAL ASSESSM
Assignment MQruzzes/Grovp Dy
JRE. T-TUTORIAL, P-

ur- 25, Total Marks: 600
Mid Semoster Examinali
son etc, of 10 miarks

PRACTICAL. CT-CLAS

e ————

on of 20 Marks, one Class Test of 10 marks.

S TEST, ESE- END SEMESTER

|.-LECTU
EXAMINATION
" |opes nmm -054 =
""""d‘m" E““" T B mmowa - N e -
I
MESTPEOS _ = u;,’;; I MESTOES! Supply Chain Management
: thry > Eﬂ'I'OEJZ Op:ralwn Research
\lFs'rPESl Tots! ™
N u:s‘rl'l-‘.SZ C ,-,.ugcmc sic E anmcﬂﬂi]—;u—’m : iF 'r()b43 Maiotenance M Maaagement '
(TPES3 Rod R — = rty Rights
l “psTPﬁ.ﬂ Robona and Anwyw = ME 81'0[-,44 lmcllocmal Pmpc y - gh |
Finite I.'Jcmcm 2 Y| R —
\lw‘l'l’h“ P H“}
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Department of Mechanical Engincering, School of Engineering & Technology, GGV, Bil
» GGV, Bilaspur (C.G.)

SCHEME OF STUDY AND SYLLABUS

M. Tech (Machine Design) 15t year
w.e.f. 2019-2020

Semester: -1
o, [Course lsveer vty oo
(L | Code CONTA L U N SCHEME Credits
(THEORY) S "CTOURS INTERNAL T_l:.'tf T:l {
e . ) /WEEK | ASSESSMENT TOT |
. | ME-5101 Ad‘:&";ﬁ:ﬂf;‘:;:"ﬁ;‘;—‘_z,— 40 To ..:, 3
3 | demsiig [ATgreEMehamicns 3 40 & oo | 3 |
e . E 0 © oo | 3
= ME- Elective-1 | 3 0 = .60 e :
. ME- Elective-11 | 3 ; © s ki |3 '
Total | 15 T w0 beo  boe '
(PRACTICALS)
[P " —— N N [0 lso |2
. - o~ Total I-R [ 30 '320 =50 17 .
'rma;;:du =17, Total Mavks = 550, Coneset Hours™ 18
List of Electives appeaved for the semesser for the Machine Deswgn Spoanlization

MIE-€102 Themy of Elosiiaty
MI-5 103 Systems Dynsnsics
ML <5 104 Computer Asded Design

4 ME-S105 Mechatriaics
ME-5 106 Advancsd Mechanism Design
ME-5107 Expenimental Mechamos snd Noo Destructive Testing

7 ME-5 108 Enginecrimg Design

& ME-5109 Destan oF Pressure Vessels and Puyping

‘Eqi
RvmmaE S Haad
i el finen  Wecnanaal Eogg Disgl-
il EE | ngiiea of Tichmninay
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Department of Mechanicnl Engineering. School of Engineering & Technology, GGV,
Bllaspur (C.G.)

DEPARTMENT OF MECHANICAL ENGINEERING
SCHOOL OF ENGINEERING AND TECHNOLOGY
GURU GHASIDAS VISHWAVIDYALAYA, BILASPUR (C.G.), 495009

EVALUATION SCHEME OF Pre-Ph. D COURSE WORK

! N 201819
l " Sobject | FEriods/ ESE | ESE MARKS
SN.| Name of the Subject | Seoh Weck | Duration [y [ Min. | Credits
T U c ' L-T-P [ so% |
1 ﬁ?:’?‘" Methodology' | crpuproo| 3-1-0 | 3He. [100| s6 | 4 |
|inEngineering =~ | 000000 | = & =]
2 | Elective - | oo 3-1-0| 3Hrs. |100 50 N ]
5 Elective - 11 - 3-1-0, 3Hm |100] SO g
4 _ Seminar ETPHDS0O| - | - - - -
= Total [o-3-0| - 300 - 12
LIST OF ELECTIVES | . = ]u.is'f OF ELECTIVES
Y R SN
‘ o Subject - Subject
SN | Name of the Subject (.'.dje | Name of the subject [ Code
Mechatromwe System MEPHDTOL| § 1 unglnccnngoesign | m
Des:gn 5 I " =1 =
TRelsbil ed e Flaite Element Methods in
2 Maintenance ; ‘ 9 Engineering MEPHDTS
_Enginesring i = | & -~
4 Mechanees Of MH’HDTOJ‘ 10 | l.\ru‘luw. Fangue amx! Failure MEPHDT 19
| Camposite Materials | 1alyves r
Materul | MEPHDTO4| . | Metal Formng and Theory
4  Characterizaton ' I | Of p‘lllk'ﬂ) ‘ W‘ .
| : TC\'_L""WU‘_‘ - e ! —
il
Advanced Muchining ML"“DTO*I 12 ‘ wcw."w MEFPHDT u
? Processes Waatg Hear Rece l

4 Micro and Pracision MLI‘HDW‘ 13 ‘ WMW
Manufactunng

‘ 7| Industrial Autoaiation | MEPHDTO?

Iheory, P Practical, ESE IMSumalc:lx.unuunm

firvmmane / Head
i) pfrerfed W Wacnanal § “gg L
il @ e o of Techmoinagy

T it R RS T TR
. s R b ke B Lt A

Lo Lecture, ¥
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SYL 2 Periods/
LABUS | SEMESTERD) | ™ | Internal Asscssment (14) | ESE | 00 [ o
Subject
Code: CE201TES0) / L| TIP|{CT-1 |CT-1 | TOTAL
CE202TES03 70 | 100 04
Subject: GINEERING =
S 3l 1 15 15 30
Course Learning Objectives:

To learmn abourt

The concepis Force systems, free body diagrams, resultant of forces and equations of eguilibrium,
Supports and support reactions and calculation of Centroid

* The Concept of moment of inertia of plane figures, Laws and applications of friction
e The Analysis of the truss and determination of axial forces by Method of Joints
e  Motion of a body and their relationships and application of D Alembert’s principle in rectilinear and
curvilinear motions
Course Content:

UNIT- 1: Introduction to Engineering Mechanics covering, Force Systems Basic concepts, :micle
equilibrium in 2-D & 3-D: Rigid Body equilibriuny; Syse 6f Forces, Coplanar Concurrent Forces,
Components in Space — Resultant- Moment of Forces and 1ts -

and Resultant of Force
System, Equilibrium of System of Forces, Free body diagrm%

and Spatial Systems

Iﬁli.il Friction covering, Types of friction, Limiting friction, Laws of m

sntee of Gravity oo ring.Cenuoldofsimpleﬁgm:c}ﬁm.ﬁrnpﬁ,'ch .
Gravily s implications, Area moment inertia- :
" . of pl from first peinciples, Theorems of moment of inertia, Mosncut of incria of standard
ﬂnons and compostite sections.
Virtual displacements, principle of vi W
T e o Hscdom, Acuve foree g e
ide ,

> h, and polar
) ion; Newton's 2nd law (tanng_uhr. pat .
o .dyn.amucs- m‘mmpo?;l:;'l‘ energy. Impulse-momentum (linear, angulur); bmpect

coordin

{Direct and oblhigue,.

i inetics of Rigid Bod
UNIT-5: Introduction to Kinetics |
¢ of motion, Instuntaneous centre of rota

3 jon and ¢ d bodies;
; " Kinetics of rigid body rotation;
in plane motion ol conm

Courses Focus on Employability/Entrepreneurship/Skill Development

Criteria - 1(1.1.3)
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|val.ABUS (SEMESTER-I) | Periods/ INTERNAL ASSESSMENT .
ESE Grand | Credits
Week (TA) 1otal

Subject Code: | CE2011E301/ LIT|P |IA MSE TOTAL | 5, 50 1
CE202PES04

ki . ENGG

ubject: MECHANICS = b= | & 1R = A
LAB L

Course Learning objectives:
e To periorm the practical giving basic understanding (o fundamental principles of mechanics like
parallelogram of forces, triangle of forces and polygon of forces by universal force tabie
e To perform the practical giving basic understanding to fundamental application of mechanics like
screw jack, winch crab and simple wheel and axle

Course Content:

List of Experiments

* Verification of law of paraliclogrun of foress:

Venfication of law of triangle of forces.

Verification of law of palygon of forces by universal force table.
Verification of law of moment by parallel forces appiratus.
Practical verification of forces in the mmnw ogﬁm.
Practical verification of forces in the 1 of the truss.
Determination of coefficient of friction between (wo given surfaces by inclined plane method.
Determination of efficiency of simple screw jack,
 Determination of efficiency of single purchase winch crab.

0. Determination of efficicney of double purchase winch crab.

|. Determination of efficiency of swmm

Rl R S

Course Outcome: At the end of the course students will be able to:

o Verfy the fundamental pusciples of mech iceike parallelogram of forces, wiangle of forces and
polygoh of lorces by universal force table

e Analyze the frction coefficient between two surfaces

o Calculate the cfficiency of screw jackgwinch crab and wheel and axle

Courses Focus on Employability/Entrepreneurship/Skill Development Criteria - 1(1.1.3)
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' SYLLABUS (SEMESTER-II) }Periodsl Week I;QT_E_RNAL ASSESSMENT | ESE | Grand | Credits
» (IA) total

Subject | ME201PES02 /
Code: ME202PESO4 L| T| P A MSE TOTAL
WORKSHOP ] 2
Subject: | TECHNOLOGY | | ‘ s | 9 2 2n .| w
& PRACTICES : i
Course Learning Objectives:

To impart student knowledge on various hand tools for usage in engineering applications.

. Be able to use analytical skills for the production of compoaents.

. Design and mode] different prototypes using carpentry, sheet metal and welding.
. Make electrical connections for daily applications,

. To make student aware of safety rules in working environments.

Course Content:

Lectures & vi

forming, machining joiming, advanced manufactunng methods (3

Elecincal &Electronics
5. Carpentry

Plastic moulding, glass cutting
., Metal casting

S < /). broving

~ O v

Texthooks/References:

! Hajra Choudhury SK., Hajra
Technology”, Vol. 12008 and Vol. Il
2. Kalpakjian S. And Steven S. Schmid,

Pearson Education India Edition, 2002, . -
3. Gowri P. Hariharan and A, Surcsh Bahu, “Manufacturing Technology — 1" Pearson Education, 2008.

(iv)Roy A. Lindberg, “Processes and Materials of Mamufacture”, 4" edition, ffrcnuec Hall India, 1998
4 Rao P.N.. “Manufacturing Technology™, Vel 1 and Vol. 11, Tata Mc-Graw Hill House, 2017.

Chondhury AK. and Nighar Roy S.K.. “Elements of Workshop
2010, Media promoters and publishersprvale limikd, Mumbai.
“Manufacturing Eagincering and Technology”, 4" cdition,

Course Outcomes: Al the end of the cousse studends will be able

Maske half Lup joint, Dovetsil joiot and Maortise & Tenon joint
Produce Fap joint, Tee joint and Bun jount using Gas welding
Preparc trapezoidal ray, Funnel and T-joint using shest metal tools

Make connections for controlling one lamp by a single switch, controlling two lamps by & single

switch and stair case wiring

Courses Focus on Employability/Entrepreneurship/Skill Development Criteria - 1(1.1.3)
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CSVLLABRUN (SEMESTERAID Pe

DR D] o8 AN~ n(\!d INTER.VALAS : 1
i | [ e SESSMENT [ ESE | Grand tol] Credits
Subject T ME0IPESO1/ I |
Code: | ME02PESO3 | F| T| P A MSE | TOTAL
o ENGINEERING 3
Subject: GRAPHICS
| - 1| o] 3 3n - 30 = » ]
Course Learning Objectives.

¢ To leam the basic of Engineering Drawing and Orthographic Projections
¢ Tolearn the Sections and Sectional Views of Right Angular Solids
¢ Toleam the lsometric Projections covering and overview of Computer Graphies

UNIT 1: Introduction Engineering Graphics and Engincering Curves: Principles of enginceri sy
and their signific _‘. instmiments - and- o ' n‘ S22 ‘V‘P“ Sasiraing graphics

woletering - BIS

conventions. Dimvensioning rules, ¢ nng
Curves-Cycloids. Epicycloids, Hypoc
UNIT 2. Projection ines and  Plane inciples 0f onthographic projections —
SOBVENONS - angl Proje &hﬁﬂu 10 boih the planes.
Proj of regular planes, inclined to both planes ~

UNIT 3: Projections Solids: Introduction, Type of soli ) simple positica. Projection

of solids with axes inclined to one of the reference planes , Projections of solids with
aves inclined 10 both HP. and the V..

UNIT 4: Sectlon of Solids and Development of Surfaces: Sectioning of regular solids - Section planes
crpendic incli - Development of surfaces of right, regular

solids : 5 nud ALI

UNIT & lsometric Projections and Orthographic Views: Principles of Tsometic Projechons-Tsometnc

Scale- Isometric Views Conventions-Plane Figures, Simple and Compound Solids, Conversion of isometric

views 1o onhographic views. Conversion of orthographic views to isometric projections, vice-versa.
Tradueiion 10 Pperspectyve projection.

Computer Alded Drafting: Intoduction wW
Demossiration purpose oaly - not 1o be includet :

Texthooks References:

| Bhau N.D. Panchal V.M. & Ingle PR, (2014), Engineering Drawing, Charotar Publishing Hoose
3 Shab. M B & Rana B.C (2008), Engineering Drawing and Computer Graphics, PearsonEdecation
3 Agrawal B & Agrawal C. M. (2012), Engineering Cirapiucs, TMH Puhlk:ulluq _

1 Narsvana K L& P Kannaiah (2008), Text book on Engineering Drawing, Scitech Publishess

3 CAD Software Theory and User Manuals

Course OQutcomes;
I At the end of the course, the student shall be sble o
Y Druw engineering carves, oethographic projections of lines, planes and solids.
1 Draw sectons of solids including cylinders, cones, prisas and pyramids.
3 Make development of surtaces. Orthographic and Isometric projections
5 Overview of Computer Gruphics.

Courses Focus on Employability/Entrepreneurship/Skill Development Criteria - 1(1.1.3)



Highlight

Highlight

Highlight

Highlight

Highlight

Highlight


Guru Ghasidas Vishwavidyalaya
Ut Tty bl oy e Coetrd o bt MO0 T 35 1008)

R_m Rreaffenaa

Sy 1000 25 & sivle vafly S o)
wF, m - 495009 (1) Koni, Bilaspur - 495009 (C.G.)
UNIT-1Mechanism and Machines

Links, kinematics pair, classification of kinematics pair, kinematics chain, degree of freedom &

-

inkage, mechanism with lower pairs, pantograph.

UNIT=2 Velocity and Acceleration in Mechanism
Plane motion, absolute and relative motW
acceleration of a mechanism by relative velocity diagram, klein's construction, and coriolis

components.

UNIT-3Gear and Gear Train
Classification of gears, spur, hiclical, bevel, woim gears, spur gear, cony i i
mnvolutes and cycloidal tooth’s profiles, interference and under

simple, compound and epicyclical gear trains.

UNIT-4 Cams and Followers
wer motion uniform simple, harmonic parabolic,
cycloi v :

Clutch: sing
Brakes: Analysis & simple brakes assuming un:
brake, internal shoe brake.

Text books:
1. Mechanism of machines By Ghosh and Mallick East West Press

2. Theory of machine By S. Ratan TMGH
3. Theory of Machine ByThomosBeven, C.B.S. Publications

Courses Focus on Employability/Entrepreneurship/Skill Development Criteria - 1(1.1.3)
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UNIT-1

UNIT-IN

Bendmg of benm\: ~_hgar foice and bending moment diagram 1o beams, bending and shear stresses,
composite beams. initially curved beams, leaf Spring.

UNIT-IX

Deflection of beams; double integration, _ares anaiicn: method, Macaulay's methods Conjugate
beam, method of superposition,

UNIT-IV

Tarsion of circular shatt; solid and hollow carcular shafts, torsion of thin hollow sections, Torsion
beyond elastic limit, closed coil helical spring

UNIT-V

Stability of structure: huckling of columns and BEims, eccentrically loaded columnsbeams and
columns with mital curvatyre, empirical relations of columpdl ESIERITHENAES B talure. thin
pressure vessels.

Text Books:
1. Mechanics of material by F.P. Beer & E.R. Johnson Jr. Tata MeGraw Hill,

2. Engincening Mechanics of solids by Egor P. Popov., PHI
3. Introduction of solid mechanics by 1. H Shames.

Reference books;
I. An Introduction of mechanics of solid by Crandall, Dahl & Lardnee Tata MeGraw Hill.

2. Advance Strength of Materials by L.S, Srinath
3. Strength of Materials by Timoshenko

Courses Focus on Employability/Entrepreneurship/Skill Development Criteria - 1(1.1.3)
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UNIT-
lnlmdudiw metals, non metals, plastics, ceramics and
composites. Crys of unit cell and space lattice, milier indices,
crystal structure determinationby X-ray . Crystal structure of ferrous and non-ferrous
metals, crystal imperfections.

Plastic Deformatiopll R o<sicn, slp and twinaing

slipmechanism, stramn ng.
UNIT

mlcs. concept of equilibrium, Phase diagram, lever rule, eutectic,
cutectoid, id systems, iron—carbon diagram, and simplified IC diagram Heat
mh Transformations of austenite upon

continuous cooling, anncaling, 1zing, ening, temperinghardenability of steel, Surface
hardening, tempering, case hardening, Jominy test forhardenability recovery, recrystallization and

grain growth, Age hardening,

affecting the rate of corrosion.

UNIT IV
Engineering Materials

Ferrous:

: . copper, nickel, chromiim, zinc, lead, tin, tungsten, ete. and their alloys.
sificaton, structure, general properties and applications of polymers, ceramics and compasites.

ONITV

Properties of green compacts and sintered compacts.

. reduction from oxide, carbonyl process,
production of alloy powders, New development,

{ Powdsrralling powder furging, powder extrusion and explosive forming technique.

Text Books

1 Raghavan. Matenal Science and Engineering.

2. Swamp. Elements of Meuallurgy

3. Vanvlack, Elements of Material Science and Enginecring.
3. Aagarwal, B K Introduction to engineering Materials

Courses Focus on Employability/Entrepreneurship/Skill Development Criteria - 1(1.1.3)
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= namics
- ed system, work done, change in Internal energy, heat transfc'rred
odynamic analysis of

during various thermodynamic processes, P-V diagrams. Open system, Thermody .
: anservation-of-energy-principle, The steady flow process applied to*’
Throttle valve. Unsteady flow process (Simpie

DO

Dressy

system like Charging & Discharging of tanks)

Irreversibility.

UNIT-LIV r

bl 2.5 cation of these chart Carnot and

ne cycles; Reheating and regencralive eating Rankine cycles;Binary vapour cycle;
d work ratios; Factors affecting efficiency and work &

Thermal ' an ney
fficiency, cooling towers, types and application,

UNIT-IV Air Compressors _ .
“lassification of air comgp Advantages, Disadvantages of reciprocating COMPressors,
_‘-ursrrnv.—..\-.-;.-Nmu!-—:nuy;.w- CSSOT, Equation of work (Wi!h & without clearan 1
., Efficiency of compressor, Effect of atmospheric
Thermodynamic analysis of reciprocating compressor, Intercooler &

output of Compressors,
External cooler.

iour of
of state

)plications to ideal and real gases

Text Books:

#Nag, P.K.," Engineering Thermodynamics™, Tata McGraw Hill, New Delhi
oThermal Engg. By C.P.Arora Tata McGraw —Hill, New Delhi

oEngg Thermodynamic& Approach, Cengel& Boles, TMH

eEngg. Thermodynamic, John Hawkins

e Rewner Joel; Engincering Thermodynamics, Sth Ed; Addison Wesley, 1999

Courses Focus on Employability/Entrepreneurship/Skill Development Criteria - 1(1.1.3)
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N AND PRESENTATION SKILY, (Flective)
Unit] e

Business com
u 'Ovs
meaning of c(;n:::c?ﬂo_n covering, Role of communication in informadi
mm mmtnon_\; skills necessary for technical communic
TS Lo the process of communication and sola
Unit 1)

Style and organization in t
writing as skills: Objectivity,
Various types
types of business ¢
sample report

echnical communicationcovering, Listening, speaking,reading and
clanity, precision as defining features of technicalcommunication;
, notes, memos; Language andformat of various
writing strategies; Analysis of a

Unit 111

Com.n.mnitation and personality development WV“
cogmbion as a part of communication; Emotional Intelligence; Politeness an

Etiquette in communication; Cultural factors that influence communication; Mannerisms to
beavoided in communication; Language and persuasion; Language and conflict resolution;

Unit IV

Language Laborat

Skills; Sound Structure of Engl
Unit V

Oral Presentation and professional spea
ol effective presentation; Body Language and use of vo

jence duri sentation; Projecting @ positive image whi :
presentation to suit theaudience and

context; Basics of public

peech;

Text books:

I. Fred Luthans, Organizational Behaviour, McGraw Hill

2. Lesikar and petit, Report writing for Business

3. M. Ashraf Rizvi, Effective Technical Communication, McGraw Hill

4. Wallace and masters, Personal Development for Life and Work, Thomson Learning

Reference books :

I. Farhathullah, T. M. Communication skills for Technical Students
2. Michacl Muckian, John Woods, The Business letters Handbook
3. Herta A, Murphy, Effective Business Communication

4. MLA Handbook for Writers of Research Papers

Courses Focus on Employability/Entrepreneurship/Skill Development Criteria - 1(1.1.3)
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: ress‘ Y i i o 4 v o X
e Pascal’I and bulk modules, Newtonian and non-Newtonian flui
: s law, Hydrostatic law, Pressure measurement, Hydrostatic force

on submerged surface
and curv.
UNIT - I Fluid Kinematics ed surface, law of buoyancy and flotation.

Description of fluid m
flow lines-path line, streak line,

rotation rotation and vo
el, its characteri
NIT - 1iI Fluid Dynamics

Conservation of Mass: Continuity equation, conservation of momen*. momentum
theorem, Euler’s equation, Bernoulli's equation and its practical application,

stream line, stream tube accel

imilitude: me
dimensional number and their
applications of

velocity, laws of walls. Dimensional Analysis an
analysis, Rayleigh’s method, Buckingham's theorem,
significance, concept and types of physical similarity, dynamic similarity,

dynamic similarity.
UNIT - V- Viscous Flow
Flow through circular pipes, flow between two parallel plates, loss of head due to

friction in viscous flow. Kine i momentum correction factors.

Flow Through ; 1

in series and parallel, equivalent pipe, power transmission through pipe, water hammer in
pipes.

Text Books:
1. Modi& Seth; Fluid Mechanics; Standard Book House, Delhi

2. Som and Biswas; Fluid Mechnics and machinery; TMH

3 JNIK DAKE; Essential of EnggHyd; Afrikan Network &Sclnstt. (ANSTI)
4. Franiss JRD; A Text Book of fluid Mech, for Engg. Student

5. R Mohanty; Fluid Mechanics; PHI

6. Gupta; Fluid Mechanics; Pearson.

Reference Books:

1. Streeter &Wyils, Fluid Mechanics
2.Cengal; Fluid Mechanics; TMH
3.V.L.Shames, Fluid Mechanics

Courses Focus on Employability/Entrepreneurship/Skill Development Criteria - 1(1.1.3)
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ic principal & scope of application,Principle of
ources and consumables.TIG& MIG

rem.e dies, s & coatings, welding defects and
RESlstaan weld

-1
Foundry;
and types, N allow es, pattern making
properties, testi ances and design conside ing sand and their

ng, i
8 cores boxes, core making, moulding machine.

Meltin fur ‘
open fugmac:aces and practices: Melting cast iron, steel and non ferrous material, cupola,
S, converter and crucible furnaces, electric, direct arc furnace, inductive furnace.

UNIT- I

Casti , plastic and mould methods, melting of cast
iron, element of gating system, of riser, solidification of casﬁnh

defects, clearing of casting, principle of die casting, gravity and pressure die cas

consideration. —
UNIT- 1V
ForMnd plastic deformation,
Rollmg® ication, theories of Hot & Cold rolling, rolling mills & its types, calculation of

rolling parameter & rolling defect.

and defects.

g of rods, wire tube-
sion & drawing.

Extrusion: type
analyses of wire drawing,

UNIT-V
Sheet-metal working: Role of sheet Metal Components, cutting mechanism, description of cutting
processes blanking, piercing, description of forming processes like bendi

SIS assification, punch and die clearances, elements of die and

punches .clearance ,compound .combination ,progressive and inverted dies and their operations

Text Books:

1. Manufacturing Technology vol.1, P.N. Rao, T.M.G.H. Publications
2. Manufacturing Science ,Ghose and Mallick, , East West press

3. Material and process of Manufacturing. AlLindberg Roy, PHI Publication

Courses Focus on Employability/Entrepreneurship/Skill Development Criteria - 1(1.1.3)
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Unit- 1 MESTPCOS-MACHINE DRAWING

_ representation of machine pasts such as

nal { |
' . reads, slotted heads, squarc ends, and flat radial ribs, slotted shaft, splined
shafts, bearings, Springs.Conventipn

drawings.

Unit- 11
Rivet heads and riveted jo_

Welding joints and their representation, symbols of different joint.

prawing conven

external and inter

of gears in mesh,representation of geometrical tolerances 01

Unit- M
Screw thread and screw fastening, different types of thread profile and nuts, bolts.

Sectional v .

Unit- IV

Shaft CO“Pling-‘cmm types of shaft coupling.

Shaft bearing, bushed bearing, plumber block, foot step bearing.

Pulleys: st & loose pulleys, sepped pulley's bt pulley, e puliy.

Unit-V

Assembly draw’lng box, cross-heads, eccentrics, connecting rod:
Assembly dranalve, safely valve, blow off cock.

Assembly drawing of Jathe tail stock post.

Text Books and References Books:
1. BhattN.D. Machine Drawing

2. Gill.P.C. Machine Drawing

3. Dhawan RK. Machine Drawing

Courses Focus on Employability/Entrepreneurship/Skill Development Criteria - 1(1.1.3)
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Deeartment of Mechanical Enﬂ'neer}ng

Unit-1
Steady stresses and variable stresses in

hine member: introduction to the design

ection ased on mechanical
properties ,direct, bending and torsional stress equation impacl Sre i

,calculation of principle stresses ious load combinatio:

for variaDIES ORI s
ty, cumulative fatigue and effect of mean stress.

Design of thread joints: filie —
bolted joint under fluctuating load. Eccentrics y loaded
combined stresses,

cotter joint

ength of welded joints, eccentrically

int, welding joint subjected to Bending moment, Stress relieving techniques in
welding joints,

Dnit-1V
Design of Keys and coupling:
compression coupling, flange coupling, flexible coupling.

Unit-V
Design of shafis: subjected to twistin
moment and bending moment, desi
of shaft on the basis of rigigs

lines, muff coupling,

Text Books:

1. V.B.Bhandari, Machine Design, TMH

2. Spott, Machine Design, TMH

3. J.Shigley, Machine Design, TMH

4. Khurmi & Gupta, Machine Design, Khanna Publisher

Courses Focus on Employability/Entrepreneurship/Skill Development Criteria - 1(1.1.3)
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Denartmcm of Mechanical Enﬂneerlnl

Fixed calculations of
fixing moments and reactions at supports, deflection, effect of sinking of Support.

Continuous beams: Continuous beams subjected to different of loads and couples,
beams with overhang, beams with one end ﬁxcd*fect of sinking of
supports

Flexural Loading Unsymmetrical bending, bending of curved bars) WHEER SEnine s siress)

UNIT-I

Axisymmetric Problem 1

compound cyvlinders (sw
thickness, thin spherical shells.

UNIT-IV

To > ismatic bar, rectangular bars and

thin ons, membrane

lastic yielding
of arcular shafts. Open and closed coiled helica! spring. Spiral and leaf spring.

UNIT-V
Energy Methods:
bending & torsional 8, Maxwe

and it applications. Displacuﬁenl metheds; force me
helical spring,

under axial loading, under

Text Books:

I. Bores: A P. & Sidebottom OM., Advance Mechanics of Materials, John Willey and
sons

2. Srinath, LS., Advanced Mechanics of Materials

3. Sceley F.B. & Smith J.0., Advanced Mechanics of Materials
4. Grandall-Dahl, Mechanics of solid, Lardner, TMH

5. Rattan , Strength of material, 2/F McGraw Hill

6. Popov, Mechanics of solid, PHI

Courses Focus on Employability/Entrepreneurship/Skill Development Criteria - 1(1.1.3)
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ONIT )

Boundary Layer Theory:

tion and Control.
on a Body: Drag and

Flow around Sub
rculation and Lift on

Lift; Stream Lined

Work Done, Heads, | A
Parallel, Specific Speed, Characreristic, N

Discharge, Workdone and Power Required, Coefficient
, Air Vessels,

Crane, Hydraulic , Hydrs R4 oy . o1 o RS L ;
Air Lift Pump, Jet Pump, ey

Text Books:
;. :l:(“;y B.S., Mechanics of Fluid, English Language Book Society (U K.)
- 9K, Som & G. Biswas, Introduction to Fluid Mechanics and Flui \chi
_ 8 uid M
i. Agarwal, Fluid Mechanics & Machinery, TMH. ; e

Kothandraman & Rudra Mourthy, Fluid Mechanics & Machinery, New Age

Publication,
Courses Focus on Employability/Entrepreneurship/Skill Development Criteria - 1(1.1.3)
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DeErtmem of Mechanical l'-.’nﬂnurini

MESTPCI0 INTERNAL COMBUSTION ENGINES

UNIT I
Introduction of internal combustic
components, basic engine nomencli
parison of two stroke and four »

mglm of IC engines.

Alr Standard e

2 o A —
dissociation on indicator diagram.

UNITII

Combustion in S.1. Engines: Flame devel ion, igniti of

air density, temperature, engine spe
chemical aspect of detonation, effect of engine and fue
knock rating of volaule fuels, octane number, HU.C.R., Action o s, pre-ignition, its
causes and remedy. salient features of various types of combustion chambers, valve timing

and firing order.
Carburetor:“Tiidiple’ Of SUsblirstion, eléments of carburetor, parameters affecting
carburetion, air-fuel mixtures, i ir-fuel ratio.

agneto igmition system, finng
UNIT I

Fuel ignition system:
Combustion in C.I. Engincs—

order, spark advancing.
their study for various stage of combustion, dclay period, detonation in C.L engines,

parameters affecting detonation.
Fuel Injection System: Air and solid injection, fuel pump and mjec(ors

Engine Friction and Lubric
factors effecting enginc friction, mechanism of lubrication, lubrication system.
Cooling system: Piston and cylinder temperature distribution, parameters affecting engine

heat transfer, p

e R
performance of scavenging system, advan engines.
UNITV '
Supercharging: Ws, low and
high pressurc supercharging, ex two stroke

engines. Engine friction and lubrication, Engine cooling system

Courses Focus on Employability/Entrepreneurship/Skill Development

Criteria - 1(1.1.3)
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Inertia force analysis: | )
and dynamic equilibrium, equivaient offset c

velocity and acceleration of piston, inertia forces in reciprocating engine, engine force

analysis, mneris ing rod, Flywheels, turning moment diagram for single and
of fluctuation of speed, Co-efficient of fluctuation

of energy.

Mof rotating masses and balancing of
i g masses, balancing of locomotives, cffect of panial balancing in locomotive
AEERE I EEERE Balancing of IN-line engine, balancing of V-engine, balancing of

radial engine, forward and reverse crank method, balancing of rotors.

centrifugal governor, spring controlled governor, Wat,

effects. Gevemor Performance paremeters.

:g;:‘ed. Tuming moment diw' ile and multi ilinder internal iﬂbustion

UNIT -V
Introduction to Vibration:

vibrations, natyr | freg ol
' d uency, effy : : : , . .
types of damping, Forced ii cct of damping on vibrations, types of damping, different

bration, forces and displaceme'*n
\mmr. 1smometer and accelerometers Whirling of shatts with single

Text Books:
JSES:N&!!. Theory of machine, TMH.
-E-Shingley, Theory of machines, McGraw Hill

A Ghosh & .
Thomas Bevt:K'.rMa"lk. ry of mechanisms and machines, EWP Press
» The Theory of machines, CBS Publisher

IS Rao & e
R.V. Dukkipati, Mechanisms and machines Theory, Wiley Eastern Limited

Y os W =

Courses Focus on Employability/Entrepreneurship/Skill Development Criteria - 1(1.1.3)
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Module Based on ﬁi Strength, Lewis equanon. Gear Design fi

Lubrication. Design of gear trains.
Helical Gear inology of Helical Gears, Virtual Number of Teeth,
Tooth Proportio orce ysis, Beam Strength of Helical Gears, Effective Load on
Gear Tooth Strength of Helical Gears.
Bevel Geam::t‘ Bevel Gears, Force Analysis, Beam strength of
Bevel Gears, Wear Str. o rs, Effective Load on Gear Tooth.

UNIT -1V
Bearings: Rolling Contact Bearings, Types of Ball and Roller Bearings, Selection of
Bearin g and Lubrication, Shaft Scales —
Comact Type and Clearance Type.

Journal Bearings:

“n Balance, Self-contained Bearings, Bearing Materials.

es: Facnon  Clutehes L tion Materials, Torque Transmitting
gal Clutches, Band and Block Brakes.

| Construction comcmcal Relationships for Length of
B o aelysis of Belc Loy Pawer, Sclection of Flat & V-
Ch!:; . 3. Wit SIress in u'mc ropes

components polygonal effect, p

Text Books:
I. V.B. Bhandari, Design of Machine Elements, TMH Publications.
2. Shigley, Machine Design, McGraw Hill Pub,

3. R. Phelan, Principles of Mechanical Design, McGraw Hill Pub.
4. Spotts, Machine Design, PHI

3. Nortan, Machine Design
Courses Focus on Employability/Entrepreneurship/Skill Development Criteria - 1(1.1.3)
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Unit1
Introduction: Various modes of heat transfERIEIECH S NEHETRIERISERTID

Boltzmann’s law, combined modes of heat transfer, thermal transfer, thermal diffusivity,

overall heat
Conduction: - is, d gases, factors in influencing

OW through a plane and composi

tube and sphere critical thickness n, e
conduction with heat generation in flat and cylinders,

Fins: extended surfaces rectangular, triangular
circumferential and pin fins. general ¢ ction analysis, fins of uniforms and non-uniform
cross section area. Heat dissipated by a fin. Effectivencss and efficiency of fin.

Approximate solution, olution for different
vomiary condiion. Use GV . @ crmoencer

Transient/ unsteady state heat
ith negligible
validity. Unsteady state conduction throu
resistance, convention boundary conditio

Forced Convecti

Unit-1v :
Boiling and Condensation:
turve, next transfer, correlations in poo
C i . .
ﬁ‘;:‘d:"mon, derivation for the average heat transfer nar
Heat mE‘d“‘SIUOn over vertical,

- xch
performance, heat 4 : of heat exchanger
heat ex chang:c, exchanger transfer unit, analysis restricted to parallel and counter flow
gn'lw,v

hermal Ragia

: tion: Introducti i .
radiosity and trvads ... on, absorption and reflection of radiant energy, cmissi
¥ and iradiation, black and nonblack bodies, Kirchhofts luw; inmj;:ynt mdmlis.s‘:on“,
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Departme

nt ol Mechanical En ineerin

radiation exchange between black surface,
relation exchange between s
Introduction to mass Transfer:
diffusion, maolecular diffusion fr

transfer in laminar and turbule

Beometric configuration (aetors Grirey bhody
SCCobumt comtiLuration factors.

Muss and male coneentr
om an ¢y
nt conveg

ations, molecular diffusion, eddy
aporating fluid surface, introduction 1o mass
tion combinedhibent and mass translor

Text Books:

. S.P. Sukhatme, Heat transfer, TMH

Arora & Domkundwar, Heat & M

w W

ass Transfer, Dhanpat Rai Publications
. C P Arora, Heat Transfer, TMH

- R.C. Sachdeva, Heat & Mass Transfer, New Age
. J.P. Holman, Heat Transfer, TMH

4=

-]

- Yunus A. Cengel, Heat Transfer-A Practical Approach

. . iteria - I(1.1.3
Courses Focus on Employability/Entrepreneurship/Skill Development Criteria - 1(1.1.3)
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Deﬁnmem of Mechanical Enﬁlnecrinl

General purpose machine tools: ¢ -
shaping. planning machines. Too ration performed, selection of

cutting parameters, calculation of forces and time for machining. Broaching operation.
ton and turret lathes, single and multiple spindle automates, operation planning and

-

rinciples of location and clamping, locating,
Ciples of design, design of simple jigs and fixtures,

Umie-11

Mechanics of metal cutting:
geometry of single point cutting tool and tool an
NRS and interrelationship. Mechanism of chi of chips, chip brakers,
Orthogonal and oblique cutting. Cutting forces and power required, thecories of metal

cutting, thermal aspects of machining and measurement of chip tool interface temperature.
Friction in metal cutting,

Unit-111

Machinabili w and mechanisms of tool
failure, cutting paramecter, Mac Y index, factors effecting Machinability. Cutting

Fluids-Types, selection and application methods. Cutting tool material-Requirement of tool
matenal, classification of tool material and their properties,

UnitIV
Grinding Processes & Gear Cutting:
nomenclature, Selection of grinding wheel
cylindrical grinding, their constructional de
gcar cutting by milling machines, gear 3

Unit-V

Non Conventional Machining: Mcchanism of material removal, tooling and equipment,
Process parameter, surface finishing obtained W
processes, benefits, gencration application an -conveniio machining
pProcess,
Text Books:
l [

P.N. Rao, Manufactunng technology(Vol.-| & I, TMH

- . .

"

3. A, Ghosh & P C J

4. Degamy Mm,:t':u.cx:.l:: r.°Mu"u‘ac'"' INg science, East West Press Pvt, Lid., New Delhi
< e, o .

5. Sen & Bhattacharys EE. And Fechnology, PHI

] Manufacmring Science-]]

' K S mnierie vrieria — 1(1.1.9)
Lourses rocus Uil CInployuvliuLy/ CItreprefneursiiip/ SKill Deveilvp
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ool of Engineering & Tech G
METTPE44Production Planning & Control cring & Technology, GGV, Bilaspur (C.G.)
METTPC1S POWER PLANT ENGINEERING
Course Objectives !
* Toim

part knowledge on sources of energy and types of power plants

To understand construction and working of Steam Power Plants, Hydro Electric power station, diesel
powe station, and Nuclear Power Station.

To impart knowledge about various performance characteristics and irs analysis
To impart knowledge about variable load problem

To impart knowledge about terms and factors associated with power plant cconomics

Course Outcomes

¢ Demonstrate a basic understanding of various types of power plants.

*  Acquire knowledge and hands-on competence in the design and development of mechanical systems
associated with power plants.

e  Compare different encrgy resources and choose the most appropriate based on local conditions
Perform simple techno-ecconomical assessments of energy resources

&  Design power plant that meet specific energy demands, that are economically feasible and have a mimimal
impact on the environment

Coal based thermal power plants, i ications, layout of modem coal power
lant. super critical boilers, FBC boilers,
hd ash handling, draught sysmh : cogenerauon
systems
UNIT-I1

sis amd optimization, components of gas
ased Combined Cycle (IGCC)

systems.

Basics of nuclear energy conve
Pressurized Water Reactor [PWR), CANEHEKESEic -
as Reactors (FBR), gas cooled and Tigmd
plants.

d reactors, safe

- ical layout and components, principles of wind, tidal, solar PV
and solar thermal, geothermal, biogas and fuel cell power systems

UNIT-V _
w environmental isspes, poumoag curve, »a(li):l:l
and operating cost of different power plants, pollution ng waste disposal op

for coal and nuclear plants.

Text Books: _
1. Nag P.K., Power Plant Engincering, 3rd ed., Taw McGraw Hill, 2008.

2. Bl Wakil M.M.. Power Plant Technology, Tata McGraw Hill, 2010,
Courses Focus on Employability/Entrepreneurship/Skill Development Criteria - 1(1.1.3)
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Course Ohjoctives: METTPC16 REFRIGERATION & AIR CONDITIONING

Le o .

Qt:l“-"::’g ""‘A basic l"llmnl.ec and differear methods of producing relvgertion effect,

iy af vanous refugention cyeles and evaluate performance uxing P-h, Tos charts und/ or refrigerant

propeny tables,

3. C amparaive study of different refvigernmis with eespect to properiies, spplicistions and environmental
ISRACS.

4 l’f\dcislmd the bask aiv conditioning processes on psychometric charts, calculate cooling load for
window A.C. and 1o study how 1o caleulste load on ditferent types of A.C.

3. Study of the working peinciple of various components, used in refrigeration and air conditioning

Syslems,

s

Course Outcomes

1. Estimate the cooling Joad for air conditioning systems used for various applications,

2. Caleulate the various properties of muoist air by conducting test on Window AC.

Estimate refrigeration effact and coefTicient of performance by conducting test on Vapor Compression
refngeration sysiem,

Able 1o know the properties, upplications and environmental issues of different refrigerants.

Use of P-h, T-S und Psychrometeic charts to solve relngeration and Air conditioning design problems
Explain the working principle of various components of Vapour Compression refrigeration system.

W

ol o

UNIT
Principks of Refngeration: e
refrigerating machine coeffici
systems. Air refrigeration syste apacity work and refrigerant flow requirements in
Bell Coleman cycle.
Womwﬁson with carnot cycle, theoretical and actual eyeles-COP-
effect of operating paramesers on COP wet, dry and superheuted compression-sub cooling actugl eyele
representation on TS and PH diagrams, Ozone depletion and global warming issues, simple problems
Advanced vapor compression und evaparalion systenss cascading simple problems.

UNIT 1
Vapor absorption refrigeration ¢r and lithium bromide water

systems- COP Electrolux system. Refrigerant and thelr propertics, f refrigerants for
various applications unconventional refrigeration methods vortex tube, steam jet, magnetic refrigeration and
thermoelectric refrigerution applied refrigeration house hold refrigerutor unit air conditioners and water

coolers ice plam cold storage.
UNIT - 11
Production of low temperature - cascade system. K

of hydrogen & helium, application of cryogenics. Nonconventional  refrigeration system-thenvo-electne
refrigeration, vortex fube, steam jetrefngeration system.

Courses Focus on Employability/Entrepreneurship/Skill Development Criteria - 1(1.1.3)
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. ‘ng' SCM of En n .
« Properties & selection of rel‘rig'e"mnc?;e’.'nn Ty O Ve s (G

Refrigeration syste 3 -

capillary tube gons::;o:ep::mm'wmmwm condensers. evaporative condensers expansion devices

Evaporators, natural ) o cxPa"“"“ valve thermostatic expansion valve float valve and solenoid valve

ﬁm”". and comection coils flooded evapoartors direct expansion coils. Reciprocating cou O

eifléieﬁcy effect of clea COmpressers work dane optimum pressure rtio effect of intercooling volumetne

et ' Ol clearance isathermal and adiabagc cfligiency Rotodynamic compressors screw and vine
Pressors principle of operation hermetic semi hermetic and open type refrigeration compressors.

UNIT V

Principles of air conditioning. Psychrometry and psvchrometnic chrt, hurman comfort, effective lemperature
comfort chart. Applied psychrometry sensible heat factor psychrometric process problems. Winter air
conditioning heating load calculations humidifices and Bimidistan,Summer air conditioning cooling load
calculations vear round air conditioning uniﬁry and central systems principles of air distributions design of air
duct systems,

Text Books:

I .Refrigeration and Air Conditioning C. P. Arora - TMH.

2.Refrigeration and Alr Conditioning -~ Manohar Prasad — New-Age International Pub

3. Refrigeration and Air Conditioning — Arora& Domkundwar — DhanpatRai& Sons

4. Refrigeration and Air Conditioning — P.L. Ballaney — Khanna Pub

5. Stoecker W.F. and Jones J.W., Refrigeration and air conditioning. McGraw Hill

6. Jordan and Prister, Refrigeration and air conditioning, Prentice Hall of India

ME7TPC17COMPUTER AIDED DESIGN & MANUFACTURING (CAD/CAM)

Course Objectives

* To introduce the student to CAD/CAM terminology & ifs capabilities.

* To become familiar with CAD/CAM software, Graphical user interface & basic tools.

® To recognize geometric and graphical elements of engineering design problems

* To apply & “hands-on” understanding of the basic concepts of computer-aided manufacturing and
prototyping through group and individual projects

¢ Integrate the CAD system and the CAM system by using the CAD system for modeling design
information and converting the CAD model into a CAM model for modeling the manufacturing

information,
Course Outcomes

¢ Understand the various CAD/CAM and CNC processes.

® Generate and venify the tool path and NC programs for milling and drilling manufacturing processes.

* Recognize various types of Curves, surface and Solid and their application as used in geometric modeling,
* Write and prove sample part programs for CNC machining

® Pian and execute the production activity control, which actually deals with operations in the shop floor.

UNIT-1
Basicy iter Graphics, Principle of computer graphics, Product life cycle,
Conce architecture, Hardware and software, Color management,

Courses Focus on Employability/Entrepren ent Criteria - 1(1.1.3)
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ni ? A

Raster graphics, Graphics“' l&ulnntlnl. ._chogl of Engineering & Technology, GGV, Bilaspur (C.G.)
documentations, CAD sun:::::rrdo'l((s,m??h 0L, Doy ook ndClele Drgy .
Communication stnndnrdx.SwndM for ;'ci:!:\(::«‘nnah exchange sandards-

lages
UNIT. 11
- Curves, Surface ang | metric and nan-

’ . ematical representation of curves, Hermutecurves, Bezer curves B-spline curves and
rational curves.
Basi

ier and B-spline surfaces, Basic concept of solid modefing

v D
technique. CSG and B-rep method for solid generation.

Geometnic Trmsfmwmwlogy. Coordinate sysiems, Theory and
applications, 2D and 3D geometne transformation, Homogencous transformation, Concatenation, Assembly

madelling, interferences of positions and orientation, tolerance analysis, mass propenty calculations, Visual
realism- hidden line-surface-solid removal algorithms, shading, colouring, computer animation,Concurrent
Eagincering
UNIT - TV
Basics of CAM: Basic cor®

Application of NC, concepts of
CNC.

smming, Computer assisted part
d code of APT, programming

methods, advantages
UNIT- V

Advance Manufacturing System:Concept of distributed i 1 d its advantages
an . vey NCand CNC, Concept
ts and applications of CIM and FMS, Group Technology(GT), parts

classificano nefits and applications of GT, automated storage and retrieval System

ext L
I Prncaples of Computer Grafhics, W. M. Neumann and R.F. Sproul, McGraw Hill
2. Computer Graphics, D. Hearn and M.P. Baker, Prentice Hall Ine
3. Production System & Automation, Groaver, Prentice Hall, Tncha
4. CADICAD Theory & Practice-1, Zeid& R, Sivasubramanium, TMH
3. CAD/CAM. Groover& Zimmer, Prentice Hall. India
6. Computer Graphics & CAD, Ramamurthy, TM.H
7. Industrial Robotics & CIM, Surendea Kumar LR H
8. CAD/CAM, PN Rao, Prentice Hall, India.
9. CAM T.C. Chang & Wang, Pearson.
Reference Books:

I Mastering CAD CAM, Ibrahim Zeid, Tata McGraw Hill Publishing Co.
2. CADICAM Principles, C. McMohan and J. Browne, Pearson Educauon

Lourses rocus on cmpiloyapliity/Entrepreneursiip/>KIill peveiopiment Lriterid — 1(1.1.3)
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Department of Mechanical Engineering,

School of Engineeri .
METTPE43 THEORY OF vmng':nroﬂ'““'“"‘

. ;o understand the fundamentals of Vibration
© be able 1o mathematically model real

-world mechanical vibraton problems
Course Outcomes -

{l

I§
.

:;Z:::::O apply Newton's equation of motion and energy methods 1o model busic vibrating mechanical

Abfl!ty o model reciprocating and oscillatory motions of mechanical systems
Ability to madel undamped and damped mechanical systems

Ability to model free and forced vibrations

Ability 1o model single- and multi-degree of freedom systems

Ability to analyze of discrete vibrating systems.

o . siffocs s cupie

representation.

Si uation of mtimm
ed vibration.

uNIT 11

D 1on-

equivalent damping, logarithmic decrement. Dampn;

vibration absorber, Secismic ¥
Fourier analysis,

”“i‘“ comren tresdom < RN o i, okl sl
principal modes, generali - . of s, ysis.
UNTE IV

Natural frequency numerical solution: _

UNITV

Continuous system) _sinnnl vibeation, longitudinal vibration of slender rod,
|ateral vibyation of beams, Shear deformation and rotary inertia cff

method.

.lu’xr:eng;'d‘:m R Rolland T , Hinkle, Iven E. “Mechunical vibrations theory and applications Published
m d Bacon ,Tne 5 owea ) -

gy'léhai:on:'r Milliam “theory of vibrations with applications Prentice Hall of [ndia

3 HarogDen J.P. “mechanical vibrations™ Tatn McGraw Hills, 4th edition 1956)

Courses Focus on Employability/Entrepreneurship/Skill Development Criteria - 1(1.1.3)
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rement of Mechanical B . .
‘::mbl_\' Language ngmmm':::"::‘k; i Schoal of """"""’"l &T
mterrupt. Need for Interrupts, Inte gy \lt(r':.u:n" mades, Instruction set un:r:“" GGV, Bilaspur (€ 0.
srammable mtermupt ¢o ructure, Multiple Ins ; SREA 29 BUGY: -onsepy.of
Prog PLeontroller; Interfa Mg peripheraly l»:.:::',:,:::fm ‘Mh:h"' handhag.
e peripheral interface (K245

UNIT IV
[nterfacing Analog to Digital Cony .
display systems, Stepper Mulw‘(n:s::“: i l)'g'!wl 10 Annlog converter, Multipleted seven segments LED
Ptognlmmnblc Timers (8253); SON o Data € ammumication: Serml Data L‘W'u"l;l'll( m-un ’:"nl )
Al O/BORE Mic roprocessor and s advanced feature ‘ -

l?“" v
ll!(ll\dlk‘llon (\. Dlgl(.l ( Ontr n q '"' P' caunyg / I'ﬂl sfoarm Ng
: it U' san"’ i n | v " o
l ‘!tc’-\-. llllp!t.‘llklualiﬂll l\l I)igi'nl Alg'l')llfl:::]c‘"r 3 '8'".' converue a X . @ e :

Text Books:
1. Digital Elec Riras ,
g tronis: An Introduction to Theory and Practice, William H. Gothmann, PHILeurming Private

Limited
2. Digi Neo \
izital Computer Electronics: An Introduction 1o Microcomputers, Albert Paul Malvino Tata McCiraw -Hill

Publishing Company Ltd. R il
3. Microprocessor Architecture, Programming, snd Applications with the 8085, o G

International Publishers.
4. Digital Control Sysiems, Benjamin C, Kuo, Oxford University Press ( 2/e, Indian Edion)

5. Microcomputer Experimentation with the Intel SDK-85, Lance A. Leventhal, Prentice Hall

ME7LPC16 REFRIGERATION & ATR CONDITIONING LAB

rigeration and air condinoning

Course Objectives
g and safety cootols employved 1n

Learning the fundamental principles and different methods of refi

-
e Srudy of the various equipmeni-operating principles, operaun
refrigeration air conditioning systems
e Understand the basic air conditioning processes on psychometric charts, calculate cooling load for its
applications in comfort and industrial air conditoning
Course Outcomes |
apour compression refrigerabion sysiem,

e Swudy of refrigerant cOmMpressors, expansion devices used in v
thermostat with range and differcntial setting, charging of refrigeration system
ice plant 10 evaluate cycle performance and actual coeflicient of performance

Trial on pilot
Participate in a group atmosphere for the understanding of an industrial refrigeranon system.
Communicate effectively both verbally and in written form through the preparaton of journal report
and practical presentation.

ME7LMPO1 MINOR PROJECT

Course Ohjectives
e To offer students 4 glimpse iato real world problems and challenges that need Mechunical Engincenng
knowledge
s To enable students to create very precise specifications of the TT solution 1o be designed.
e To introduce students o the vast array of hterature available of the vanous research challenges in the

field of Mechanical Engineenng

Courses Focus on Employability/Entrepreneurship/Skill Development Criteria - 1(1.1.3)
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® Idenu topic i '
. Re\'iei.y I:lcmur::n::di; '::’ﬁwr areas of Mechanicy Bngileerinn,

¥ gaps and define ob
*  Generate and : 2 Jectives & scope of the work,
. mplement innovative ideas for social benefit.

Dcvelop a pm(myp"' i z
objectives. Is. experimental set-up und software systems necessary to meel the

Course Objectives

Outline annotated bt

Prepare a well organized repo e a
Demonstrate the ability © describe, interpret and

prcscming.

e Prepare and conduct oral presentations.

Criteria - 1(1.1.3)
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Department of Mechanicy) j:

Course Objectives
{ 1
S:::mand the basic structure ol b amtomabile
rstand construction of suspension system

J
llJl\densumd WARSMISSIon system and its elements
nderstand braking system,

Course Outcomes

steering system and electrical system

Graduates will gain a strong foundation in core automobile engincering. b i theoratical and Jppiied

conceps,
*  Acquire knowledge and hands-on competence in the design and development of ast mebnle
nesring  AuunlETANCe

* Graduates will demonstrate the ability to identify and solve aulomefue ©oEs
problems.

UNIT1 S

Aasuficatnn frference

structure of automobile X
mﬁmm BN Jefect i frames, framelcsy
olive, c : irabie tyvas ?"_‘“ﬁ 1%
mension. desiadie
construction &specifications. Wheel andtyres: Types .

types of tyres, tyre material, tyre dimension, factor affecting tyre life.

gar dox synchr

M i gear box, constan mesD § ol e
mesh gear box, cylindrical gear box,
differential, performance of gear box.

on clunch, ST CMET smirs 7

e RS i

" : - -
d fluid My wheel Suspenst
telescopic shock absorber.

Clu
plate & mu ;
requirement, leaf sprn

UNIT IV

II "'Iii lll 'lm o' 'l(".t U\!l‘\l Blli!““lfm. S-Lt‘".‘ \\L'mtlﬁ.
B h - sel
= Cls, ‘\ b s
“Cc'i“g IIICC Illlh 1 ] S[CC' o.e' Su“ ‘R‘l'“' : WACT S <10

le, snle of it posat
arrect sleenng ang '  Principle of mu
SENSOTS i

g, torsion bar,

of baake, electcal. xuccb.um'.nl
_ hruke dru hruke

idding. 1
d stions v:;suhzung brakes

vehicle i India,
nt

1
gl:mlyiic connectons, engine i
i i Nl
Te.:.‘u:‘mo:l:ilc Enginecring Kripal Smgh vol. !
;. Automobile Mechanics Joseph Il:num.
;' Autamobile Engiuccling GI!': N‘.“Wmn -
2 Automohile Engineering hy Shri

Courses Focus on Employability/Entrepreneurship/Skill Development Criteria - 1(1.1.3)



Highlight

Highlight

Highlight

Highlight

Highlight

Highlight

Highlight

Highlight

Highlight

Highlight


Guru Ghasidas Vishwavidyalaya
Ut Vot Tl oy e et Lo bt 00 N 5 1008}
Koni, Bilaspur - 495009 (C.G.)

a-ﬂnuum

WY, ARG - 495009 (B1.)

Department of Mechaunjea) Eng
incering, Sehaol of K Ing & v
Course Objective m“",l "a'A ng 'l;clmulog. GOV, Bllaspur (C.0G)

1. The Course ai
AMs e
transformation BVINg an overview of different types of turbomachinery used for encrigy

« Such )
POWer generation, ""“::“:tmr:ﬁ;:m':z:, gas wirhines, compressors. It will focus on applications in

l ¢ I‘m 'l i -
2, Detef:::is,: {:: 3 Pl!ncip]ca, governing equations and applications of turbomachines
3. Anal ” velocity triangles in turhomachinery stages.
4. Ablc);ukenuy transfer through graphical and analytical methods in turba machimes
S. Abl O know the compounding of steam turbine,
' e 10 know the effect of compressibility for flow of alr and sieam through nozzles/ducts

fanno& Raleigh lines, lines converging diverging nazdes Now,
onless flow & steady isothermal Mow through ducts with heat

esign performance of steam nozzle,

General analysis of twrbo mac .
machine, turbine & compressor stage:
stage machine, pal
optimum perform
disgram,
efficiency, impulse blade section, choice of blade angles.

I Jse-reaction turb of reaction blading, stages
m . : - . :
cﬂ::)icncy of impulse- von turbines with half degree of reaction, vanous losses in steam turbines. State

'x B < '

throttle governing method & thelr eflec *

incompressible flow
L reaction stages multl
eflicicncy of turhine stages,
nes-Impulse turbines, velocity
hine

e of suge, effect of degree of reaction.

v

Gas t rbi% ficiency &work oul put. reheat cycle wath et
as :
exchanger, regenerative cycle, pe orminc < urbine cycle

pressure losses mechanical losses, performance from design point of view, caleulation for simple &practical

eycle, polytrophic Efficiency,general performance of simple cycle.
UNITV
Turbo cOmPressors:

ponents comparison theory &performance of
Compressor, multi stage Compression with inter L surging & chockin#

| B surging & sualling. losses and redial equilibrium theary

Courses Focus on Employability/Entrepreneurship/Skill Development Criteria - 1(1.1.3)
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ME- 5104 COMPUTER AIDED DESIGN

software, Color ma

ing, clipping and view port, Software documentations.
Fundamental of transformations, Concatenation and Homogeneous

transformations, two and three dimcnsim_ecﬁons.
Basics of I A ic2| 40 syniheic curves
Continuity of curves, Mathematical representatio ire frame
entities, Parametric representation of synthetic curves, , B-

S i 2 Jation: Displaying, Segmentation, Trimming, Intersection.

Mathematical representation of surfaces, Surface model, Surface entities, Surface representation,
Parametric representation of surfaces, Planc surface, Rule surface, Surface of revolution, Tabulated

cylinder. Hermitebi-cubic surface, SRRSO S

surface, Sculptured surface.
Mathematical representation of solid, Solid modeling, Solid representation, ‘

| repressnuion. (Borep), Constmucuve: solid geomeny. (<5t Anilytic sobic modeling.
TSk Ay Quedimersionsl FEM

Reference Books
Zeiwd L. & Subramanian R. 8., CAD/CAM Theory and practice, Tata McGraw Hill.

.
Zeid 1., Mastering CAD/CAM, Mc Graw Hill International.

2,
Groover M.P, &Zimmers E., CAD/CAM: Computer-Aided Design and Manufacturing,

Pearson Education.

Rao P.N., CAD/CAM Principles and Applications, Tata McGraw Hill.
Alavala, CAD/CAM Concepis and Applications, Prentice Hall of India.
Krishnamurthy N., Introduction to Computer Graphics, Tata McGraw Hill,

Newman W.M. &Sproull R.F., Principles of Interactive Computer Graphics, Tata McGraw Hill.
Criteria - 1(1.1.3)

;oo

-~
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ME-5105 MECHATRONICS

Introduction: Defimiiion of mechationics. Mechatronics in manufacturing, products and design,

Review of fundamentals of electronics.

Mechatronics Elements: Dun SGiiieision devices, sensors, microsensors, transducers, signal
processing devices, relays, contactors and timers,

Processors/Controllers: Nicroprocessors, micrecontrollers. PID controllers and 210 <

Drives and mechanizms of an automated system: Drives: stepper motors, servo drives, Ball
serews, hincar monon bearings. cams, systems controlled by camshafts, electronic cams, indexing
mechanisms, tool magazines, and transfer systems.

Hydraulics svstem: Hyvdranlic systemss flow, pressure and direction control valves, actuators,
and supporting elements, hydraulic power packs, pumps, Design of hydraulic circuits.
Pncumatic system: Pacumancs: production, distnbution and conditoning of compressed s
system components and graphic representations, design of systems,

CNC Technology and Roboticsy GNG machinesand pant programmings IndestrinbRobotics.

Reference books:
|. Boucher, T. 0., Computer automation in manufacturing - an Introduction, Chapman and Hall

1996,
2. HMT ltd. Mechatromics, Tata Mcgraw-Hill, New Delhi, [988

3. Deb, S. R., Robotics technology and flexible automation, Tata McGraw-Hill, New Delhi,

1994,
4 Boltan, W., Mechatronics: electronic control systems in mechanical and clectrical
engincering, Longman, Singapore, 1999,

ME-5106 ADVANCED MECHANISMS DESIGN

Kinematics of Mechanism; Introduction, Kinematics Fundamental, Analysis and synthesis; types,

Numbers and Dimension, Degree of Freedom, types of Motion, Links, Joints and Kinematic

Chains, Mechanism and structures, Numbers Synthesis, Paradoxes, Isomers, Linkage

Transformation, ‘Inversion, TheGrash of conditions’ compliant Mechanism.
Graphical Conditions: Function, Path and Motion Generation, Limiting Conditions, Dimensional

synthesis, Quick Return Mechanism, coupler curves' cognates. Straight Line Mechanism, Dwell

Mechanism.

Courses Focus on Employability/Entrepreneurship/Skill Development Criteria - 1(1.1.3)
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Hill.
4 CliveL.D Gl :

et %3’::\3"(1 Shames LH., “Solid Mechanics: A Variational Approach™ Engineering
5. i 3

3:::" A.P.,and Sidebottom, O M., “Advance Mechanics of Materials™ , John Willey and
6. Seeley, F.B. and Smith, 1.0., “Advanced Mechanics of Materials”,

ME- 5111 THEORY OF VIBRATION

Element of vibration syStem - lumped mass, stiffiess and damping, simple harmonic motion,

vector representation.
Single degree of freedom system; - equation BfmoHon = energy method INewon law based, gencral

solution, free and forced=vibration, damped and undammed motion, equivalent damping,
logarithmic decrement, damping measurenient, rotating and ceciprocativg unbalance, vibration.
absorber, Seismicinstruments

Transient vibration: - impulse responseé, Convolution integral, Fourier analysis.

Multi degree freedom system: = equation of motion, co-ordinate coupling, andamped forced
vibration, principal modes, generalized co-ordinates, semi definite system, orthogonalty of modes,

modal analysis, Lagrange’s cquation
Natural frequency numerical solutionimRayieigh'simethod Dunkerleyv's method, Holzer method.

Transfer matrix, Iteration method,
Continuous system:- Vibration of stretched cord, torsional vibration, longiudingl vibration of

slender rod, lateral vibration of beams, Shear deformation and rotary inertia effect, Rayleigh's

quotient, Raylcigh' s-Ritzmethod,

Reference Books

Tse.S. Morse R Rolland T. Hinkle. Ivan E. “mechanical vibrations theory andApplication”

Published by Alllyn and Bacon, Tne.
Thomson T. Milliam "theory of vibrations with applications” Prentice Hall of India

HartogDen,J.P. "mechanical vibrations" Tata McGraw Hills, 4thedition 1956)

3

4. Meirovitch L. "elements of vibaration analysis McGraw Hills -1956

5 Anderson R.A. “fundamentals of vibration” Mecmillan press 1967

6. Kbstad N.O. o'fundamentals of vibration analysis" McCrraw Hills -1956

Courses Focus on EmponabiIity/Entrepreneurship/SkiII Development Criteria - 1(1.1.3)
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7. Robert K. Vierck'sibration analysis" Published by Harper & Row
Timoshenko S, Young D.H. & Heavev W.ir. "vibration problem in engineetirg 4th ed ltlew
York Wilay 1974

9. Mecroviteh,L., *analytical methods in vibration" published by macmillam{ 1967)

List of Experiments:
1. 3D modeling of different components using CAD software.
2. Assembly drawings of machine tools using CAD software.

7
4. Presenting different orthographic/isometric views of 3D medels in CAD software.

5. To know the history and features of MATLAB & the local environment of MATLAB.

. Find the derivative of an equation in MATLAB.

i e e st e e s MATLAS
transpose and inverse of matnices.

9. Find the addition, subtraction, multiplication,

10. Find the rank, cigen vector and eigen values of matrices.

find the roots of an equation using Bi-section method, Regula-falsi

| 1. Write a program to
method and Newton Raphson method.
12. Plot the surface for an equation.

Courses Focus on Employability/Entrepreneurship/Skill Development Criteria - 1(1.1.3)
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Introduction: Definition and objectives of Research - Types of research, Vanious Steps in

Research process, Mathematical tools for analysis, developing a rescarch question-Choice of

a problem.

Literature feview, Surveving, synthesizing, critical analysis, reading materials, reviewing,

rethinking, critical evaluation, interpretation, Rescarch Purposes, Ethics in researchoanPR
Ethics code,

Quantitative Methods for problem solving: Statistical Madeling and WaElgsE Time Senes

Analysis. Probability Distributions, Fundamentals of Statistical Analysis and Inference,
Muluvanate methods.

Concepts of Correlation and Regression, Fundamentals of Time Series Analysis and Spectral
Analysis, Error Analysis, Applicatons of Spectral Analysis.

Tabular and graphical description of data: Tables and graphs of frequency data of one
variable, Tables and graphs that show the relationship between two vanables , Relation

between frequency distributions and other graphs, préparing data tor analysis.

Use of statistical software SPSS i research. Structure and Components of Research Report,

Types of Report, Layout of Research Report, Mechanism Of Writing & research report,

rererencing in acadermic writing,
Reference Books

1. C.R. Kothari, Research Methodology Methods and Techniques, 2/¢, VishwaPrakashan,
2006

2. Donald H.McBurney, Research Methods, 5th Edition, Thomson Learning, ISBN:E|-
315-0047-0, 2006

3. Donald R. Cooper, Pamela S. Schindler, Business Research Methods, 8/¢, Tata McGraw-
Hill Co. Ltd., 2006,
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Mechatronics System design:

Introduction to Mechatronics-Integrated design issues- Key elementsand design processes-

Physical system modelling - Electrical systems-Micriiliissammsednmmmiiin
Sesinsss s MechaniGaltranslation  and  rotational  systems=Flestrome bans il couphng-
Fluadsvstem

Actuating devices:

Direct current motor, Permanent magnet stepper motor, Mechanicalactuation. Hydraulic and
pneumanc power actuation devices, Linearand latching lincar actuators, Rotatory actuators
Miero clecincactuaiors, Actuator parametess and characteristics,

Sensors and Transducers:

An introduction to sensors and transducers, sensors for motion andpositiofi, fFoe-s 1 g is 4l
tactile sensors. Flow sensors, Temperaturesensing devices, Ultrasonic sensors, Range sensors
Acuve vibrationcontrol using magnetostructive transducers, Lasers and Optomechatronics
based devices.

Software and Hardware components in Mechatronics systems:

Signals , system and controls, system representation, Signalconditioning and devices BLL
system represcentation, lincarization ofnonlinear systems, Time delays and measurement o!f
systemperformance, Llemérnts of Pata acqguisition and control sysiems. realtime intsriacing.
MEMS and Microsystems:

Microsystems and mimaturization- Lithography technique- Microactuators- acruatnion using
shape memory allovs piezo clectric crystalsand clectrostatic forces- micro valves and pumps-

micro sensors-Overview on applications of Robones in antamohiles cnd othenindusoies.

Text books:
1) W. Bolion, Mechatronics, Pearson publications (ISBN 978-81-3176253-3)
2) DevdasSheu, Richard A. Kolk, Mecchatronics System Design,Brooks/Cole, Thomson

learmning(ISBN 0-534-95285-2),

Reference Books:
1) John Warton, Fundamentals of Fluid power and control, Cambridgeuniversity press (ISBN

9T8O521762502) ’
2) AndrejzM Pawlak, Sensor and Actuators in Mechatronics Design, Taylor and Francis

(ISBN-13:97R.0-8493-9013-5)
3) Tai-Ran Hsu, MEMS and Microsystems design and manufacture, Tata MceGraw-
HilI(ISBNO0-07-048709-X) _— )
4) Stephen A .Campbell, The Science and Engineering ofmicroelectronic fabrication, Oxford
university press(ISBN 0-19-568144-4)

Courses Focus on Employability/Entrepreneurship/Skill Development Criteria - 1(1.1.3)
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MEPHDTO02- RELIABILITY AND MAINTENANCE ENGINEERING

Fundamentals of rellabllity: Scope of reliability engineening.concept of bath b curve,
types of failure data, reliabilityestimations, constant falure rate models, time dependent
falurerate  models, concept  of failure on  demand, relability  estimation
ofseries parallel'mixed/complex  system  configuration, concepts  ofavailatlity  and
mamtamability

Design for Reliability: Capturing user's rchability requirements relianihity  and/or
redundancy allocation/optimization, designmethods, FNSTEATESEREmiin s
(Bum- i esiing,

rehability assurance testing, reliability growth testing, acceleratedlife testing), fault teee
analvsis.

Availability Assessment: Markov modeling approach foravailabihty estimation
Maintenance Management: Corrective, preventive and predictivemaintenance Age and
time based preventive maintenance,opportunistic maintenance, concepts of imperfect
maintenance, concept of TPM and RCM, maintenance optimization

Remaining useful life prediction of equipments subject tocondition monitoring: 5
models, ARMA models, Markovmodels, proportonal hazard models.

Suggested Books

|. Charles Ebeling, An Introduction To Reliability and Maintainability Engineering.
Waveland Prine; 2 Har/Cdredition, 2009,

2. Igor Bazovsky, Reliability Theory and Practice, DoverPublications (October, 200 ).
1. Patrick O'Connor, Practical Reliability Engincering, JohnWiley & Sons Inc.2002.
4. Gregg K. Hobbs, Accelerated Reliability Engineening: HALTand HASS, Wiley, 2000,

5. G. Vachtsevanos, F L. Lewis, M. Roemer, A. Hess and B. Wu,Intelligent Fault Diagnosis
and Prognosis for EnginceringSystems. John Wiley & Sons, 2006.

Courses Focus on Employability/Entrepreneurship/Skill Development Criteria - 1(1.1.3)
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MEPHDTO3-MECHANICS OF COMPOSITE MATERIALS

Introduction:- Definition of composites; classification of composites, Fibers and matrix
materials and their properties; generalized Mook s s arbinmmgin transs roely atropie and
ISOBGpIE EaisTTEanstitutive  equations under plane stress  condition  for orthotropic

materials, restrictions on elastic constants of orthotropic materials,

Macro mechanics of Lamina:-Stress-strain relations for a lamina of arbitrary orientation, invariant

properies of an Orthowropic lamina, strength of an Orthotropic lamina, experimental
determination of strength and stiffness, Biaxial strength theories of an ( yrthotropic lamina;
TAATTUM SHess theory, maxsnum suain theory, Tsa-thili theory, Taa-Vou oo ¢ tHEnTy
Micromechanics of Lamina:-Mechanics of materials approach to stiffness (determination of E. . F..
U& Gi2), mechanics of materials approuach 1o strength, tensile and compressive strength in
fiber directions,elasticity approach to stiffness, some results of exact sol ution,

Micromechanics of Laminate: -Classical lamination theories (CLT) - laminale stress.
laminate suffness- A-B-D mawrix and their imphication, symmetric and non-symmetric
laminates interlaminate stress, limitations of classical lamination theory.
Short Fiber Composites: -Theories Of stress-itansfer, average fiber stress, modulus
prediction, strength prediction, effect of matrix ductility, Ribbos ~ Remforced composites.
Reference books:

1. *Modern Composite Materials™ by L J Broutman and R M Krock,

2. “Composite Materials — Science and Engineering” by K K Chawla,

3. “Mechamsms and Mechanics of Composite Fracture” by R B Bhagat and 8 G Fishman,

4

. “An Intraduction To Composite Matenals” by D Hull, “STRUCTURAL COMPOSITFE
MATERIALS™ by F C Campbell,

n

. "Composite Materials” by Berthelot, “Electrostatic Discharge Sensitivity of Composite Fnergetic
Materials™ by Michelle L Pantoya and Chelsea Weir

Suggested Books

1.Jones, R M, Mechanics of Composite Materials, Scripta Book Co,

2. Aparwal, B D and Broutman, J. D, Analysis and Performance of Fiber Compuosites, Now

York, John Willey and Sons, 1990

3. Mallik, P. K, Fiber remnforced composites: materials, manufacturing and design, New

York- Marcel and Dekker, 1993 (2 edition)

4. Arthur, K Kaw, Mechanics of Composite Materials, CRC Press, 1997,

5. Reddy J N, Mcchanics of Laminated Composite Plates, CRC Press

Courses Focus on Employability/Entrepreneurship/Skill Development Criteria - 1(1.1.3)
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MEPHDTO4-MATERIAL CHARACTERIZATION TECHNIQUES

Introduction: Regui it
: lnrement ' ' on |
> cq It of dilferent techniques of materinlcharacterization lor different
Sitwations, Mechanical and physicaleharacterization.
Optical Metallographic T
e 1 ' mic | {
~g | echniques: Observation ofmicrostructure, Preparation of samples
(polishing, etching ete,)
Mechanical Characterization Proc '
ctenzation Processes: Measurement offlardness Meaarement of fracture
toughmess theough nanaindentation Adhesion test: Surfice protilomety Trhalogical
studies of naterals.,
My N
Physical  Characterization Processes:  Introduction to differentmethods  and  their
apphications No Ray Ditlraction methods for phase identification, residual stresses, texture
analysis ete.; Electro-optical andrelated techniques likenSENE TN FUS WIHSIEPSIA

et Surface analysis and related techniquesilike XPS: Al M eleaSpEltrvscopic techniques.

Suggested Books
I. C. R. Brundle, Charles A Evans, Shaun Wilson Encyclopedia of materials

characterization: surfaces,interfaces, thin films, Material Characterization Series,

Surfaces, Interfaces, Thin Films, Butterworth-Heinemann,
2. B.D. Cullity, Elements of X-Ray Diffraction (3rd Edition),Prentice Hall

3. Said Jahanmir, Friction and Wear of Ceramics, CRC Press

1 P 1 Goodhew, J Humphreys, R Beanland, ElectronMicroscopy and Analysis, 3rd edition,

Taylor and Francis,London
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MEPHDTOS:AADVANCED MACHINING PROCESSES

Introduction: Types of advanced machining processes (AMPs); evolution, and need.
Mechanical Type AMPs: process principle and clements;Mechanism of material removal,
parametnc analysis; Shape andmaterial applications; Operational characteristics; Limitations
OLUSNE AN WINE AWINT processes,

Advanced Fine Finishing Process: Process principle, processequipment, parametric
analysis, Applications of Abiisive FowMachining (AFM); Magnetic Abrasive Finishing;
MagncioRheological Abrasive Finishing (MR)Y) processes.

Chemical Type AMPs: Process principle and details ofChemical Mauchining (CHM); Photo-
Chemical Machining (PCM),and Bio-Chemical Machining processes (BCM).

Electro Chemical Type AMPs: ECM-Process principle,mechanism of material removal.
Kinematics and dynamics anddynamics of ECM; Tooling design; Choice and analysis of
process parameters: Surface finish and accuracy.

Thermal Type AMPs: Working principle; Power circuits;Mechanism of material removal;
Process parameters andcharacteristics; Surface finish and accuracy Shap@ dndmaterials
apphicanons, hnutations of EDM, LBM, EBM, IBM PAM processes.

Derived and Hybrid AMPs: Introduction of processes likerotary ultra sonic machining
(RUM), electro stream drilling(ESD); shaped tube electroomachining (STEM), wire clectro
discharge machining (WEDM), clectro chemical grinding (ECG),electro chemical honing

(O, clectro chenncal debarning( ECD), and eleciro-chenncal spark muachiming (ECSM).

Suggested Books:
|. G.F. Benedict, Nontraditional Manufacturing Processes,Marcel Dekker, Inc. New York,

1987,
2. V.K. Jain Advanced Machining Processes, AlliedPublishers, New Delhi, 2002.

3. A. Ghosh, and A.K. Mallik, Manufactunng Science, Affiliated East-West Press Lid, New

Delhi, 1985,
4. P.C. Pandey, and H.S. Shan, Modern MachiningProcesses, Tata McGraw-Hill Publishing

Co. Lid, NewDelhi, 1980,
5, 1.A. McGeough, Advance Methods of Machining,Chapman and Hall, London, 1988,
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MEPHDT06-MICRO AND PRECISION MANUFACTURING

Micro-manufacturing: Introduction to different mili-machining,micro machining, Nano-
machining processes, Micro and nanofinishing processes, Micro-forming, Micro-joining
rechniques, nano=technalogy processes, the related process mechanism,process parameters of
these processes and their applications toproduction of miniaturized components.
Micro-machines: - Introduction, Mesoscopic domain, Biological systems, cells as machines,
Role of protemns, Physies of micro mechanism, Future prospects.

Precision manufacturing: Introduction, concept of aceuracy; tolerance and fits, influence of
different factors on themaintainability of accuracy of the machine tools and the product,
compensation of thermal errors and location errors, effects ofvibration and tool wear,
dimensioning and dimensional chains.

Metrology and Characterization Techniques for Micro and Precision Manufactured Products:

Profilometric, Microscopic, diffractometnc, and electron beam based technigues.

Suggested Books

1. L Fujimasa, "Micromachines: A New Era in MechanicalEngincering”, Oxford Science
Publications.

2. J. Paulo Davim, Mark J. Jackson, “Nano andMicromachining”, Wiley-ISTE

3. N.P. Mahalik, “Micromanufacturing and Nanotechnology" Springer

4. P.C. Pandey and H.S. Shan, "Modem MachiningProcesses”, Tata McGraw Hill

Publication.

5. V. K. Jain (Ed.), Introduction to Micromachining, NarosaPublishing House, New Delhi,
2010.

6. Y1 Qin, Micromanufacturing Engineering and Technology,Elsevier, 2010 (ISBN 13- 978-
0-8155-1545-6)

7. R.L. Murty, "Precision Engincering in Manufacturing”, New Age International Publishers.
B. C. R. Brundle, Charles A Evans, Shaun Wilson Encyclopedia of materials

charactenization: surfaces,interfaces, thin films, Matenal Characterization Series, Surfaces,
Interfaces, Thin Films, Butterworth-Heinemann.
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Engineering & Technology, GGV,

Hasle Concepts Tntroduction of Mechanization and Automntion,

Classification and Strategies
ol Automation,

Reasons for and Arguments against Automationd NSRS 1 et

P i ek BPocunatie Devices and ¢ Oy

High N olume Manufucturing or Hard Auntomation: AuvtommedFlow Lines,

Fypes ot
Autounntie Transfer Mechanisms,

Designand  Fabrication  Considerations, Analysis of
Automated Flow Lines

Assembly Automation: Assembly Systems and their Types, Manual Avsembly Ty and
UNTITSN LRI NRTRTIIOR Avtamated Assembly Tmcs and therr T'ypes, Automatic Assembly Transter

SIS Automatie Feeding and Orienting Devices: Vibratoryand Mechanical Feeders ancd
their types, Ornentation of Parts Performance and Economics of Assembly Systems,

Fensmibiliy Study for Assembly Adlomation

Design for Assembly: Design for Manual Assembly, Design forHigh-Speed Automatic
Assembly, Design lor Robone Assenibily

Programmable Automation: Brief Introduction of NumericalControl (NC), Computer
Numencal Control (ONC), Machining Centers, Programmable Robots, Direct Numerical
Conrolt DNC ), and Adaptive Conuaol,

Flexible Automation: Introduction of Group Technology (€01, Steps in Implementing G,

Part Families and Machine CellFormation, Introduction of Flexible Manufacturing Systems
1'™MS)

Suggested Books:
1. M P Groover, “Automation, Production systems and Computer Integrated
Manutoacturing”, Prentice-Hall Inc. Englewood Cliffs, 1987, [Indian Edition rom Prentice

Hall ofindia, New Delhi],

2. G. Boothroyd “Assembly Automation and Product Design™, Marcel Dekker, New York.
1992,

3. G, Boothroyd, P, Dewhurst, and W. Knight “"Product Designfor Manufacture and
Assembly (2nd Edition)”, Marcel Dekker, New York, 2002,

4. G. Boothroyd, C, Poli, and L. E. Murch, “"Automatic Assembly”, Marcel Dekker Inc. New
York, 1982

5. G. Boothroyd, and A. H. Redford, “Mechanized Assembly: Fundamentals of Parts

Feeding, Orientation andMechanized Assembly”, McGraw Hill Publishing Co. Lid.,
London, 1968

Courses Focus on Employability/Entrepreneurship/Skill Development Criteria - 1(1.1.3)



Highlight

Highlight

Highlight

Highlight

Highlight

Highlight

Highlight

Highlight

Highlight

Highlight

Highlight


Guru Ghasidas Vishwavidyalaya
ot Ty it by o Contrl ot v At 209 B 5 2005

SRfvr 008 1 2% & sivke vty S Pt
Koni, Bilaspur - 495009 (C.G.)

®F, RERIgR - 495009 (B1.)

Department of Mechanical Enginecring, School of Engineering & Technology, GGV,
Bllaspur (C.G,) '

MEPHDT08 ENGINEERING DESIGN METHODOLOGY

Fundamentals: principles of design, systematic approach, need analysis and design of
specification; Conceptual design: developing function structure, developing concepts by
systematic search with physical principles, classifying schemes; Concept selection: matrix
methods, necessity methods, probability methods, fuzzy set based methods, case study on
consumer product; Embodiment design: basic rules, system modeling, preliminary design
calculations and material selection, design considerations like force alignment, vibration etc .
farlure modes and cffects analysis, desigi foi manmmeEbIlN and assemBiv S sl
on desiga ol machines: Optimal and robust design: design problem formulation for analytical
and numenical solution, design of experiments, Taguchi™s methid Response surface method
Reverse engineering; Physical prototyping; Lab: conceptual design, reverse engineering,
design o1 simpic semsors and actuators, hydrauhic and prcumanc systems, motors and
controller, product teardown and redesign, embodiment design, € AL unalysis, profisping,

design project.

Suggested Books:

[1] Yousef Haik, Engineering Design Process, Vikas Publishing house, New Delhi, 2003
[2]  G.Pahl and W. Beitz, Engineering Design — A Systematic Approach, Springer —

Verlag, 1996

K. Omto 2nd K. wood, Product Design — techniques in reverse engineering and new

[3]
product development, Pearson Education, New Delhi, 2004. '
A. Frias and J. C. Jones, The Engineering Design Process, 2nd ed., John Wiley and

(4]
Sons, 1996. '

[5]  A.Kusiak, Engineering Design — Products, Processes and Systems, Academic Press,
1999. : .

[6] C.L.Dym and P. Little, Engincering Design — A Project based Introduction, John
Wiley, 2000. ' ' i

{71  G. E. Dicter, Engincering Design — A Materials and Processing Approach, 3rd ed.,
McGraw-Hill International, 2000.

[8]  E.Kroll, S. S. Condoor and D. G. Jonsson, Innovative Concepmal Design — Theory
and Application of Parameter Analysis, Cambridge Univ. Press, 2001
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Introduction: Historical background, basic concept of the finite element method, comparison
with finite difference method; Variational methods: calculus of variation, the Rayleigh-Ritz
and Galerhin methods; Finite element analysis of 1-D problems: formulation by different
approaches (direct. potental energy and Galerkiny, Derivation of elemental equations and

their assembly, solution and its postprocessing. Applications in heat transfer, fluid mechanics
and solid mechanics. Bending of beams, analysis of truss and frame. Finite element analysis
of 2-D problems: finite element modelling of single variable problems, triangular and
rectangular elements; Applications o hieat transiery (luid mechanics and solid mechamics;
Numerical considerations: numerical integration, error analysis, mesh refinement. Plane
stress and plane strain problems; Bending of plates; Eigen value and time dependent
problems; Discussion about preprocessors, POstprocessors and finite element packages.

Suggested Books:
J N Reddy, An introduction to the Finite Element Method, McGraw-Hill, New York,

1993.
R D Cook, D S Malkus and M E Plesha, Concepts and Applications of Finite
Element Analysis, 3d ed., John Wiley, New York, 1989.

K J Bathe, Finite Element Procedures in Engineering Analysis, Prentice-Hall,

[1]

[3]
Englewood Cliffs, NJ, 1982,

4] TIT Hughes, The Finite Element Method, Prentice-Hall, Englewood Cliffs, NJ,
1986

5] O C Zienkiewicz and R L Taylor, The Finite Element Method, 3d ed. McGraw-Hill,
1989.
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mnnnwmns. FATIGUE AND FAILURE, ANALYSIS
:\::;:,:\m'er\:: s(::rijlwttlc ll’m!ums; lrwm's..su-rss mlcnsuy‘ factors, Linear elastic fracture
e m‘m ym of m?c_" tps, Ma.clruswpl.c lhcnrics' in crack extension,
o :slll'\ c; Crack tip plasticity, K as a failure criterion, Mixed mode of fracture,
.-\nal,\'mjal and l‘;\pcnmcmal methods of determining K; Elastic plastic fracture mechanics:
Crack ~up opening displacement, J Integrals, Crack growth resistance curves, Crack tip
consg*amt under large scale vielding, creep crack growthi MiGroseapie theares ol fraciire
Ductile and ciean age fracture, ductile-brittle transition, inter-granular fracture; Fatigue crack
propaganon: Fatigue crack growth theories, crack closure, Microscopic theories of fatigue
crack growth: Application of theories of fracture mechanics in design and materials

development

Suggested Books:
[1] T. L. Anderson, Fracture Mechanics Fundamentals and Applications, CRC Press,

1994

[2] D. Brock, Elementary Engineering Fracture Mechanics, Maritinus Nijhoff Publishers,
1982.

[3]S. T. Rolfe and J. M. Barson, Fracture and Fatigue Control in Structures, PHI, 1977
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MEPHDTI1II- METAL FORMING AND THEORY OF PLASTICITY

lmrof!uclmn to metal forming. Stress and Strain: stress and strain behavior of materials,
plastic and tangent modulus, work hardening, plastic instability in tensile test, cmpirical
stress-strain  equations, effect of pressure, strain-rate and temperature, analysis of stress
tensors €igenaalucs decomposidn into deviatoric and hydrostatic components, octahedral
SLrESSEs, ANy SO S A steain-rates, stress equilibrium and virtual work, objective
stress rates. Plasticity: the criteria of yielding, isotropic and anisotropic hardening., rules of
plastic Mow, Levy-Mises and Prandtle-Reuss equations, anisotropic flow rule, Hill's 1948
and 1979 yield criteria for anisotropic yielding. Upper bound theorem and its application in
processes like rolling, wire drawing, extrusion, forging and machining. Lower bound theorem
with a few applications. Slab method and its application in process like asymmetric rolling,
forging, wire drawing and extrusion. Elastoplastic sheet bending. Analysis of autofrettaging.
Theorv of slipline field and its application in metal forming and machining Hew wanster

analysis i manufactaring Cabality and dynamic matcaals mode!

Suggested Books:

asticity, McGraw Hill Book Company, Singapore, 1998

1 Chakrabarty, J., Theory of pl
ostrand Remnhold Company.,

Johnson, W, and Mellor P.B., Engineering plasticity, Von N
LLondon, 1972,
3. Bhattacharyya,
4. Incropera, F.P. and DeWiit, D.P., F

Sons, Singapore.
5 Prasad, Y.V.R. K., Sasidhara, S., Hot working guide: a compendiom of processing maps,
ASM International, Matcrials Park, OH, 1997

N

A., Metal cutting: theory and practice, New Central Book, Kolkara, |1984.
undamentals of heat and mass transfer, John Wiley &
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MEP"DTI Z-ENERGY CONSERVATLION AND WASTE HEAT B:COVERY

Energy resources and use. Potential for energy conservation. Optimal utilization of fossil
fuels. Total energy approach. Coupled cycles and combined plants. Cogeneration systems.
Excrgy analysis. Utilization of industrial waste heat. Propérties of exhaust gas. Gas-to-gas,
gas-to-liquid heat recovery systems. Recuperators and regenerators. Shell and tube heat
exchangers. Spiral tube and plate heat exchangers. Waste heat boilers: various types and
design aspects. Heat pipes: theory and applications in waste Yot recovery Prime movers:
sources and uses of waste heat. Fluidized bed heat recovery systems, Utilization of waste heat
in refrigeration, heating, ventilation and air conditioning systems. Thermoelectric system 10
recover waste heat. Heat pump for energy seovery from meinesation plants.

l’ il i | | { [ T]]L,.“':J‘ “
\(H(d!__‘&' \"\'."rﬁn]‘\- Th‘m\o

recovery Heat
power piants. Need for energy storag

.cconomic optimization.

elecirical magnetic and chemical

Suggested Books:

at and Power, Pergaman Press, 1987

y, CRC handbook, CRC Press,1999
McGraw-Hill, New York.

[1] J. H. Harlock, Combined He

[2] F. Kreith and R, E. West, Energy Efficienc

[3] Kays and London, Compact Heat Exchangers, 3rd edition,
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MEPHDTIY ADVANCED THERMODRYNAMIGH

Review of Basies: First law and Second law analysiv - conoept of sulropy — prineiple of

increase of entropy — entropy generation ~ Avallability — concepl of exergy — exergy anulysin

of combustion processes. Helm Holtz function — CHRESERMERHEHN pimailynamie relations

il relaons, Tads equations , specific heat relations, energy equation, Joule Thamson
effect. Clausius Claperyon Equation, Criteria for Hquilibrium — Cibb’s phase rule
Canditions for stability. Compressibility factor, fugacity and uctivity, computation Jrom the

ed charts, dependence of fugacity and activity on pressure and temperature
solution of guses, lguids, equilibrium

NMavwell statisiies,

generaliz
chemical — equilibnum. Phase rule ~ ideal and real

system. Statistical Thermodynamics;— Thermodynamics probability,
enenmelovels. Partition functions. Kinetic Theory of

molecular fiux, equation of state lor an ideal gas”
| velocities distribution function, molccular

Entropy and probability, Degeneracy of
Gases: “Introduction, basic assumption,
Perfect gas model, Distribution of translationa
collisions and mean free path Couipaiton of energy

Text Books:
1. A.S. Michael, Thermodynamic for Engineers, Prentice Hall, 1972
¢s. McGraw Hill, 1995

2. P. K. Nag, Engineering Thermodynami
3. Yungus A. Cengel and Michael A. Boles “Thermodynamics: An Engineering Approach

Reference books: )
1. G.J. Van Wylen & R.E. Sonntag, Fundamentals of Classical Thermodynamics, Willy

Eastern Lid. 1989
2, J.P. Holman, T’ hermodynamics, 4th Ed., McGraw

3. F, W. Sears & G.L. Shalinger, Thermodynamics.

Hill, 1988
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