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MINUTES OF MEETING OF BOARD OF STUDIES (Das]

An online meetng of followmy members testernal and mternal) was beld on 1% Dee, 202800 11000 AM thimgh online mode

Wioogle Meet Link et gnaghe comgew-gqlp-tar

Fullowing members were present

(h e, MK, Gaur Head ol the Departmient and Clhmirmn of the Cinmmiiier
{2 De. Prashant Kumar 1an Professor, HTTDM, Jabalpue, RGI'Y Nominee
i3 De. ALK, Towanm Professor, NIT, Bapur, AU Nominee

{4 Er. Anil Gupta CED, AN Technologies, New Delhi, Industry Expen
15 Fr. At Lahanva CI'S Lemder, Cumnmins Idia Pey Lad, Alumm
(&) v, Mrtesh Jayasweal Member

7 P Manish Ko Sagor Sennlier

%) Dr, €5 Malwa Meinber

9} Mr RO Ken Member

(10 Mr Vedansh Chaturvedi Member

(1) D, Ivwin Virmal Member

{1 Mr. Sharad Aprawal Member

15 Mr. Vaibhav Shivhare Member

114) D, Amit Aherwar Meinber

115} Mr Hhupendra K Pandey Member

{16 D, Witin Upadhyvay Member

{1 I, Sutendea K Chourssiva Membet

{1R) Di. Govendra Morkey Member

{19 Vansh Vandhe Studdent Membwr, 1| Year

(2m Deepak Singh Stuident Member, 1] year

1211 Anghita Verma Studine Member, 111 Yeur

122 PMiyush Som Student Member, IV Year

123) Alok Sharma Student Member, |V Yeur
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1. Study af vertieal hailers,

2, Study of Locomalive boilers,
3. Siudy of Bahcock and Wilcos holers. | 2,
A, Study of Loncashire, Cornish and
Cachran boilers.

5. Biudy of boiler
BUCERSONCS,

. Study of 2 sroke diesel and petrnl
enines,

7. Study of 4 siroke thesel ond petrol
engimnes

B Study of steam engines,

9. Srudv of Lathe machine.

183, Study of Vernier and Micrometer.

11 Study of Internal Combustion Engine

mounfing

Saolids,

Sulids,

Pams,

1. Tu prepuee sheet of Plnin seole,
diagonn! seale and Seale of chond.

To prepare sheel of Cyehioindul
CUrves, . _

1. To prepare sheet of Projection of
poinis amd limes,
4, To prepare sheer of Projection of
Munis, _ _
5. To prepare <heet of Projection of | 4.

i, To prepare sheet ol Section of

7. To prepare sheet of Development of
Surfiges. )
f. To prepare sheet of lsometrc and
Imterseetion vl Solids

Ta  dmw  dicgram
ifferent ooy
dilferent shopes.
2. T prepare T joant
carpeniry shop,

X, T prepare (ot surlage of
piven workpooe o filhing |
shup

Tu prepare mold  n
fowirulry shop

§ To prepare cashing of
piven malerial n prepared
man .

fr, Ta prepare screw drver
and ring in welding shop

of |

wsed  ip

lem
MET

To review and finalize the suggestive list of projects which ean be offered under the *Skill based mini-project”
categery in varous laboralory components based courses to be ulfered in B. Tech 11 Semester (for the barch

admitied im 2023-24).

4 Make an Aw Compressor at home
& Mini Bench Tapping machine project
. Aake o Robotic Arm

J100026: Basic Mechanical Enpincering Lakh J10IH Kz 310nnz4: Manufacturing Practices
Engineering
Graphics
Lah :
1.Measurement and calibration using slip gauges | 1. To prepare | 1. Design and simulation of venting passages
2 Performing encrgy audil using stroboscope and | the 3D view | to prevent blow hole defect
lux meter ol any ohject, | 2. Development of low-cost experimental
1 Make a Free energy Steam Engine at home 2 To Prepare | setup 1o stedy metal Now through gating

seale for your
horme il
make o map

7. Tornado in a bavile using this | 4. Fabrication of working medel of brazmg
8. Make a Hydraulic Lifl seale, arwil soldering seip,
4 Thermal Expansion project 1, Te prepare | 5. Preporation of cducational wooden model
10, Make a positive displocement pump cul  section ol different bypes of furnaces,
[ 1.56dake a mini theemal power plant madels f. Working model of the coining machine
| 2. Make o fire hydrani. drawing  of | and prepare the die for the coining
13 How an airplane wing creates 1 and how | any object T.Febrication of plastic injection malding
wind turbine Bades are spun by the wind, Make o | 4, To  make maehine by using extrsion principle,
model. paper object, | 8 Prepuration of  educational  model  of
14 To make o model Tor measuring the pressure | cul and show powder metaliurgy setup,
Jistribution in a canverpent — divergent duet o | the 9, Demonstration model of MG and TIG
confirm Bermoulli’s equation, development setip
15 Make a digital hydraulic bench, of surlaces, I, Hantery operated working model of lathe |
6. To make a model for induced drought and | 5. To moke mnciiing. 1
natural dravght 3 drawing | 11 Warking setup of Ardwing CNC plover,
ol five | Working model of foot operited hammering
phiects in | machine (or forging purpose,
Adita CAL,

channcls.
1 Prepanition of different types of patierns
by wsing waxhwvood material.

lem
SMEIR

To review the CO atamments, wdentily gaps and suggest corrective measures Tor the mprovement in the co
aitainment levels for the courses 1aught in Jun=lune 2023 Sessian,

Compiled

Tiem
MENT

Tor ceview the PO msinment, CO-PO mapping matei and aetion o be taken o improve PO amsmment Tevel

Compiled

S —

liem
MHIn

To review curricula Fewdback Trom varous stakeholders, is analyses and impoe,

N\

Compiled

pept. of Mechanical Engineering BaS

oy O

WA
A

"

&

01/12/2023
.r'-\.
("‘:-

Scanned with CamScanner




lllllll"l""iﬁﬁwv-w---__

J

MADHAY INSTITUTE QF TECH
(A Gl Aided UGE Aulimomuss

— .‘i._\_._-}E_J_ucrrdllqd_u_i_ﬂ!
To discuss and recommend the scheme structure & 5

wte AdTliated b LY, Bhopal)
A+ Girude
llabi af PG Programme

st

e

EHEI'.ﬁrfEMHhmH

INOLOGY & SCIENCE, GWALIOR

with their Course Outeomes {(CO5).
I
S.No, | SubjectCode | _SubjectName
A R Automation & Robaties
—3 s “Teeduction Enginccring:!l_
3 i | Lo and Supply Chinn Managemeot
e RIS = _— njli:_:.:_.;hw-i_ _____ e
Tem 5. G2 | sOpen Category Connse =3 e |
sE 3 — &niran | Produenon Fngineenmg Lab-1l
7 500221 §SelIf Learning: / Presentalion
= oy~
Departmenial Elective - (ME-11)" Ui“ﬂﬂﬂ“_ﬂ‘.'ﬂ“"" (OC-1)__ =
Sz 14 Quality Design anad Control “ﬂ]@&iﬂﬂ“ﬁﬂlﬁ?ﬂ'”ﬂ'ﬂw?ﬂi—
Sh02 15 Tradinnnal and Non-Traditional BKIZLE: Toolsm Seieptilic Computing
Dptimuzatinn Tools . -
Sh010 | iy Produet e sy and sinmulacturing = Muanulae tunng [-Il.lll.ll.']lr\‘ﬂ‘\ for Phh'llt‘l “I.‘.\lgll
60217 Matenal charoeienzation -
. To recommend the scheme structure and Syllabus of Ph.D. Course Work (specific to Doctoral Rescarch
siraa| Seholars, ifamy)
NA
tem | Any other malter,
MEX N

o
: = N
()ji‘ct‘"
4 / dra K Mr. B. K. Pand
y > s LKL Pan
D, Gay Hfﬁnrkcy Dir. Nitin Upadhyay b ‘urm ok g oS M b:‘:l
oS Member) {FoS Member) Chournslya s et
pr 3 (PS Member)
™~ S ; /?/\
Q /ﬁ: L~
I¥r. At Ahirwar Alr. ¥ shisvhare Alr, Sharad Agrawal e, Jdynti Vimal
i3S Membet) (e Mgmber) 1 Res Membc) {Bo% Member)
Mr. E’I-Lc..,h%-,.n' Mr. It P{ Korl Dr. €. 8, Malyi Dr. M. K. Sagar
(HoS Membr) 1308 Member) {BoS Member) {HoS Member)
o 23
8 ™ online Present enline Present en-Line Present
fir. Pratdsh Jayaswal Er. Amit Lahariya Er. Anil ‘_:"I“' Dir. As K. Tiwari
(Bod Member) [ Alumnil (Industry Expert) (AL Nominee)

entine  fresent

[3r. Prashant Kumar Ja
(REGPY Nonince)

Absent
D, Mukul Shitkla
(AL Nominee)

pept. of tiechanical Engineering

01/12/2021

A%

\ /@""

Dr. M. K, Ganr
i Bus Chairman)

Scanned with CamScanner




MADHAY INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
(A Govt Alded UG e Autsnemons Fustinute alfillated 1o RGPY, Rhopal)
% AN Aeeredited with A+ Grade

[tem
ME3

To propoese the scheme structu?uf VI Semester with the provision of ONE DE & ONE
OC course to be offered in gpline mode with credit transfer for the batch admitted in
academic year 2020-21, {The tptal credits from I-VIL semester should not be less than
160 for this bateh},

Scanned with CamScanner



e - ¥ -
‘ J‘.w ) o — \@ ik
L z_-:._ru.._ i e
= T sty sewomy | - n I = e
FoUNISTNUTEY, PUT MR 1A | NI Y Sl Py g sl | T |
1 ST A OB Y | |
Frrma ] SMINURS(]-UON 10 MY U Loy | _ .__._.._u_:_:....._.. 1 PUE [rjao;y | o SjEuauTpun | f 19504] _ 1
1sagrUrL 130 J0 SuUIpRs a0g) _ [
(emseprerd 3OO0 TTILANINY AV WS) (£-00) Gode) uadq, tuaopiepd 2008 FIALINIAVY AV AS) $-30. NS

SRS [EIT[RI I ATETE G RN e pmcbenys pruperidjriad I permdwiml UL il

e g, m— W A PENLSAN E WOWMY WA ST A =t e fumsdog e oo speds
oy Stuapmt sy &g ppinaayg sparr sonmdonumd @0 PR A e I LR |

4 semesy seaptoas ap Foump WU DD PUT [EMNEA [3A3] AES(RISIEY U wonnpEYE 3

ISR PAI UM OO FTALAN PNV AY M S §Iman e jjim ssumad 2391 1V,
[P0 - worsnugng 108 dvg ud ddd [EH) + MeunTieay IOV UORSING 3M0 ) JSmN DN
unnenproads Joug
oy rreraads Joui]y 20 SIROUOY JO PEEWE 3Y1 10 SIEIN0I [EUOIHPPT 0] UIMILELTIR Jnj jdo o) papueag 10 SINOUOL] 40] Fin0]) [EUOHIPRY
_ - 5 )= ; . . ; a looel - | - < |- i
| a4 mo-le oo |05t | o8 ps1 | oot _ | | _— -
z | | os | - e - - 5 = = 2 = | ey a4 LhEmi
e Lx 1= d =] 05 | _ _ 0 _ s
MENPS | N> ;
- C 'y - = - - e T1a el
05 Preig 6 I81i-1= Gy - = 0sl [ | L -
| N . . = 3 - - = Ll y By ) i
O RPENE E 1l =0 _ £ _ il _ £t _ £ | T : \
z = - s R B S i £ d -
(030 5 I o et £ |- | - _ £ anl | SL ELT = i
= _ Bl ey | PEmoe, iy |
| | “ iy Jeuoiss3s umd | _.
l _.....w...._d = Y0 jusmuissy | was | olgns ) s
| _ _ Hys | qe1 hmend  ZRD | PuN AORueR, G | ,
| ]E____u..._n vq g uoEn|eay | uwonEnie % | _
poichieis | 117 _ wevy suswdesy)  wnonanue)y | PR soneuo)y | wiapmd |
e i) ik
| sgeng | denuo) | AR s00IN 1018 |E3NIELY wis ML e u_,ﬂu.u oy
It daiycd h.a:_._i..u_ sanaf] Ly BTN ANOQEY PN WY awpy pafgns Lodne) 133405 s
| apes | Jo3pvia 1991 prigoy | €0l | paepy & L=
. ~ " 3 L]
< LTIN (nuLIamBu AqowoNy) 1SN 1A UL d
< R HONENEAT] JO MUY
- Ela J P ﬁ ) H : :
%7 .
__ﬁ \ IPEAT) 44V M PPV IVIVN . ..
__ A ' (pedogg “AdO pareyupe apnnsug snomonopny 391 PP 1IN0 v)

A\A 5 & J
: Q/ HOITYALD “ADNHIOS » AD0TONHIAL 40 LLNLLLSNI AVHAVIN

e immmmmmeenna2efrfflECCTIIONY

Scanned with CamScanner



T[[lllllllll“‘ll‘“‘l‘?bﬁﬁlllll-----

TFE OF TECH NOLOGY & SCIENCE, GWALIOR
tilate affiliated to RGEY, Bliogal)
A+ Grade

MADHAV INSTITU
(A Giovi. Added LGC Aslanomaus by
N.:"L.-\(.' ;\EFI’!’!d il wilh

e | /1 3
{ Mechanical Engineering XL _ _
Department of Mechanical Eig j-|} ;;\HF% ,:,\[,‘,1,[]1-;.11{5}

Scheme of Evaluation

] Mechanical. Engineering) vy TR
. Teeh. VI Semester (Mechanical.Eng o )
; ‘ Tntal | Contact Tatal Moteuls| MNode
5. Gubject Category] Subject Same Manimur Hlarks Alluired Alarks | Hours  [reditdTeaching il
Ne  Code | Cole Theory S Practiesl slotr | MO0OCs prer week (Online, | Feam:
T i — I T OImine,
End Term Continuaus End | Comtinuwss  Assignmend Eam L|m|r Blended] |
Evaluatian Evalmniknn Srm. E‘"_“"“m“__
| E "|‘¢Iﬂ’l£lﬂ'h'ﬁ' Ll | Quis cxamy  Lab I. Skill |-
bem.| o pubject | gem, | ASsipAMEnE | work & | Hased
wam, fome | Enam. Sespicnal  Minl |
| Project | t YT
I ot | ot eparmmenid P E | = = - z ] 75 o [3]-] - 7| Mlemded | MEQ
| Lketive® {F-5) .
r Co ,;.F.i_-,.:m-' = : z | = - 15 75 N EI T | Blended | NIC0
=7 ! - —
3 TSR | DIC | mehgRerwd - | = | - - A IER . - - W0 |- | =18 9 |[Blended | 50
Prujeit’ bt |
& Sl i
4 1UERE Fo [ = | - | = - ] - - = E= sl == | 4 ki) |
L Rk | . = i
Tolal - | - - = TR - 50 150 U U l nln . |
Aditomal Coorse far Hanours o Permittoa o upi For mas s e additional eouraes for the awand of Honours ar Miner specialization
I minar S pecialisatin J
ML Miipke Cheice Question Az Aasignment + Ol PP: Fon faper S0 Submsssion + Oml
< il it ihieke couries will run Earough SWATA M RPTEL MO0 with credil bransfcr
derts b fke |asibsion i ot level technical and aiber svents during the cogliue wenore ef the UG

Faaluativn wall be bascd e panticipatics lauels broaght by te su

e snins (arsipation in profssanal chaplsr oifion, shib saivtes, et events. sports. penwnality dovekpment activities, epllabarti e eveabs, MOUCS. technieal evenls, idiule depatrred |

' N TOF-5 (SWAY AMINPTELS SIC0C jslitfusmb =Open Colegory (OC-3 (S WAYAMMBPTEL MOOC platform)
| | For stvleints of oiher branchies) -|
[ 1 ] 1l [ Cualiy Design and Comtral | Thewry ana Practive ol Mo Desteuctive Testing
l_: [ 120802 | Robutics. Frasics and Selected Advanced Concepls | Product Design and Manufaciveng
] | 120363 '[_ Corban Materiols amd Manulfacliering l F ALtunsie l."L-umml i —
gk L
i , -3
7‘? e ,@(— 7 ﬁ”f A Wy '
[ o= :

Scanned with CamScanner



L‘llll’ll""“‘&“.‘QUEU'UI'---—

MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE. GWALIOR
(A Govt. Aided UGC Autonomous Institute Affiliated to RGPV, Bhopal)
NAAC Aceredited with Ay Grade

ITEM |To propose the list of courses which the students can opt from

ME4 | WAYAM/NPTEL/ other MOOC Platforms/ Institution (MITS) MOOC, to be
offered in online mode under Departmental Elective (DE) category courses
(DE-5) and open category (OC3) for credit transfer in the VI Semester under
the Nexible curriculum ( Batch admitted in academie year 2020-21)
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MADHAY INSTITUTE OF TECHNOLOGY & SCIENCE, GWALI I0R
A Gove, Awled UGC Auwtonomous Instite ATl 1 RGI'V, Bhopal) 2
NAAC Acercdited with A Grady

190861 Fundamentals of Theoretieal and Experimental Ae
-___-___\—-_-_

rodynamics
Cnlngnr}- Title | Codle Credit - 3 “Theary Faper
Fundamentuls of L T |p T
[:_"'-‘Dﬂf‘tmunlfll Theoretical and | ROV pes
Elective-DF 5 Experimental 190861 o[- |- T SWAYAM/NPTEL
Acrodynomics norms
;‘i“',\\','h M/NPTEL Link for the COUTSEs -
s omlipeg e npteh i e e LS TR
The details of the course are mentioned helow:-
’7(' nurse Stari Course End Date Exam date Duratinn
Date
| 22 Jan 2024 | 12 Apr2024

27 Apr 2024

12 Weeks

COURSE LAYOUT

Week 1: Aerodynamics-relevance and applieations

friction .Generation of acrodvnamie forces
andsurfaces

Week 2: Eulerian and Lagrangian perspectives of flow,
equations of mass, momentum and cnergy

Week 3: Inviscid and viscous fows- potential
incompressible flow, Laminar and wrbulent flow
Week 4: Airfoil geometry, Pressure distribution at an angle
centre of pressure, Cl- o, C1-Cd, Cme-a curves, Flow separation and stall, High 1ift devices, mult
element airfoils, Laminar and wrbulent flow over airfoil, Trailing edge noise
Week S:Finite wing geometry, Control surfaces on wing, horizontal and
Adrfoil and finite wing serodynamics- a comparison, - Delta wing. high angle of atack
aerodynamics, Unsicady effects in airfoils and wings- efTect of pust, sudden change in angle of
attack, Pitch, heave, flapping. leading edge vortex, dynamic stall

Week 6:Full Potential Equation and its application, Shock and ¢
Supersonic flow past a flat plate, Flow through a converging divergin
supersonic low past airfoil, Shock wav
concepts of hypersonic flow

Week 7: Computing acrodynamic flows- main steps and resources, P
Method, Euler and Navier Stokes equations-|

Week 8: Euler and Navier Stokes cquations-Il, What information can be extracted from
numerical  solutions,  Applications  of  computational acrodynamics-  few examples
Week 9: Wind Tunnel: experimental tool in ;\-.:rf.ulzrn.'uni::rn Types of wliml !unncls. Wind Tunnel
design basics, Similarity analysis, Scaling of wind tunnel midels, Salety issues in wind tunnel
handling ) .
Week 10: Flow visualization techniques, Model design and fabricanion,
system, Measurements  involving mechanical  sensors,

JAtmosphere - Flow veloeity, pressure, skin
and moments on an aircraft, Airerafl external shape

Fluid Kinematics, Conservation
flow, boundary layer, Compressible and

of autack (n), Aerodynamic centre,

vertical stabilizers,

Npansion wive theory,
B nozzle, Transonie and
e boundary layer internetion, Shock tube, Preliminary

anel and Vortex Lattice

Maddel positioning
Pressure ports, Pitot static  tubes,

i/ - A v - H\
o Lo > AN ST
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR

(A Govt. Aided UGC Autonomous Institute AlTilisted 10 RGPV, IWhopal)
NAAC Aceredited with A++ Grade

Mechanigal halances
Week 11: Measurements involving electronie transducers, Flectronie pressure gages, Strain gage
based balances, Dara Acguisition  System  and  software, Measurement uncertainty
Week 12: Velocity measurement using Paticle Image Velocimetry, How wind wnnel and
associated instrumentation are used for performing acrodynamic studies- few examples, Quick

revision aof course content & doubits clarifiention

Books and references

* Fundamentals of Acrodynamics: 1. D. Anderson,
*  McGrawHill Introduction 1o Flight: J. D. Anderson, MeGrawHill
* Low Speed Wind Tunnel Testing: 1. B. Barlow, W. 1. Rae, Alan Pope, Wiley-Interscience

A First Course in Acrodynamics: A, Roy, V
*  EL-Halwagi, M.M,
Science,

* Hall, D.O, and Overeed, R.P.." Biomass - Renewahle Energy", John Willy and Sons.

* Mondal, P. and Dalai, ALK, eds., 2017. Sustainable Utilization of Natural Resources. CRC
Press,

é/’”j \/-"‘/W\fb\f
O

entus Publishing, Denmark
"Biogas Technology- Transfer and Diffusion”, Elsevier Applied
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
(A Gost, Aided UGC Autonomous [nstitute Alfiliated 1o RGPV, Bhopal)

NAAC Accredited with A++ Grade

190862: Experimental stress Analysis

Catepory Title Code Credit -3 Theory Paper

L|T [P |As per
Shpnremenl Experimental 190862 SWAYAM/NPTEL
Elective-DES stress Analysis |- |- —

S“’!\YJ\L\HNHEL Link far ”“; Course: |"|-P" ) .“.F."|I.'.‘--'L""”'" W |||1'l|.‘| AL T TR :-i_lll;'l_l-l J.E""." 1

The details of the course are mentioned below:-

Course Start
Date

Course End Date

Exam date

Duration

{ 22 Jan 2024

12 Apr 2024

28 Apr 2024

12 Weeks

Course lavout

Week 1@ Overview of Experimental Stress Analysis
Week 2 : Physical Principle of Experimental Techniques, Introduction to Various experimental

Techniques

Week 3 Fringe Patterns — Richness of Qualitative Information, Multi Scale Analysis
Week 4 ¢ Selection of Experimental Technigues, Introduction 1o Crystal Optics

Week 5: Light Ellipse, Retardation Plates and Plane Polariscope
Week 6@ Jones Caleulus, Planc and Circular Polariscope analysis
Week 7: Compensation Technigues, Calibration of Photo-clastic Materials
Week 8 ¢ Fringe ordering and Three-Dimensional Photo=clasticity
Week 9 : Photo-clastic Coatings
Week10 @ Britthe Coatings and Strain Gouges Introduction

Weekl 1

Week12 : Correction factor for Special Applications

Books and references

1. K. Ramesh, Developments in Photoelasticity -

DO hitps:/doiprg/ 10 1OKK 978-0-7503-2472-4

-

URL: htps:/home.titm.acinkramesh/p seope himl

3 K. Ramesh,

e-Book  on

URL: hitps:/thome.iitmeac. in/kramesh/ 5 SA Ll
=LA P TA W TN L}

4, K. Rumesh, Digityl Phutoelustivity — Ady
2000. DOL: hups: doiore/ 10,1007 1478-3.

4—’4-{,4/ =
N N \/\}/ ® (

— W

Lixperimental

(42-50723.7

Slress

: Strain Gauge Alloys, Performance of Strain Gauge System

K. Ramesh, P_Scope®™ — a vinual polariscape, Photomechanies

Analysis,

anced Techniques

A remiissance. 10P Publishing, 202,

Lab, IT Madras.2017.

T Madras, 2008,

and Applications, Springer,

\/ o

e
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
(A Govt, Aided UGC Autonsmons Institute Atliliated to RGPY, Bhopal)
NAAC Aceredited with A+ Grade

120861: Quality Design and Control

£nlugnr}- 1 Title Code Credit - a Thenry l;:q:rr B
o | LT [P |As per
Departmental Quality Design 120861 4 SWAYAM/NPTEL
Elective-DE 5 and Control ¥ 1= = Feswss

SWAYAM/NPTEL Link for the course: hitipe wndeneconrses nplel g noc l_n'.{'_"-“ LLESER T
The details of the course are mentioned helow:-

| Course Start | Course End Date Exam date | Duration :
Date | | |
{ 22 Jan 2024 [ 12 Apr 2024 20 Apr 2024 | 12 Wecks

Course lavout

Week 1: Historv and Evolution of Quality Control and Management
Week 2: Management of Quality-1

Week 3: Management of Quality-11

Week 4: Statistical Process Control-|

Week S: Statistical Process Control-11

Week 6: Process Capability Analysis

Week 7: Acceptance Sampling-|

Week 8: Acceplance Sampling-11

Week 9: Design for Reliability-1

Week 10: Desipn for Reliability-11

Week 11: Quality by Expenmental Design
Week 12: Robust Design and Taguchi Method

Books and references
e Mitra, A. Fundamentals of Quality Control and Improvement. Prentice-Hall, 2nd Edn
(1998), ISBN: 0-13-6450K6-5.

e  Dukkipati, R V and Pradip K Ray, Product and Process Design for Quality, Economy
and Reliability, New Age International. [st Edn, (2010}, ISTIN: 978-81-224-20661 -8,

@\ O
A }ay &= W | \/
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MADHAV INSTITUTE OF TECIHINOLOGY & SCI ENCE, GWALIOR

(A Govt. Asded UGC Autonomous Institute Alfliated 10 RGPV, Bhopal)
NAAC Accredited with A++ Grade

120862: Robatics: Basies and Selected Advanced Concepts

Category Title Code Credit -3 Theary Paper
Robotics: Basics LIt TP Tae =
I?#Fa!"m““m] and Selected 120862 Ah' Y PTEL
EletiveDE § i B ) T SWAYAM/NPTEL
NPrms
Concepls

SWAYAM/NPTEL Link for the course: hiipy fonline aurses nptel ae in/noc2d med 3 preses
The details of the conrse are mentinned below:-

Course Start Course End Date Exam date Duration
Date
22 Jan 2024 12 Apr 2024 28 Apr 2024 112 Weeks

Course layout
Week 1: Introduction, Elements of a robot
Week 2: Mathematical preliminaries, D-H convention, Examples

Week 3: Direct and Inverse kinematics of serial robots, Workspace, Analytical and numerical
solutions

Week 4: Parallel robots - dircct and inverse kinematics, Mobility, Stewart-Gough platform
Week 5: Applications of parallel robots in sun tracking, vibration isolation

Week 6: Velocity analysis, Singularities in senal and parallel robots, Statics

Week 7: Redundancy and resolution of redundancy in robots

Week 8: Dynamic equations of motion, derivation & simulation using Matlab
Week 9: Motion planning, Introduction to linear control, simulations & experiments
Week 10: Nonlinear position and force control of robots, Simulations

Week 11: Wheeled mobile robots, modeling and simuolations

Week 12:0ver-constrained and deployable structures, Cable driven & pneumatically actuated
flexible robots

Books and references
Rubotics: Fundamental Concepts and Analysis, Oxford University Press, 206

o
& .{.wa\\/ \k‘o la \/
A 3 %
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MADHAYV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR

(A Gowt, Aided UGC Autonomous Institule AlTilited 1o RGPV, Bhopal)
NAAC Accredited with A+ € srade

120863: Carbon Material and Manufacturing

|| Category Title Code Credit -3 Theory ’?’_pirJ
i L [T [P [As per |
Departmental Carbon Materisl] 5 o3 SWAYAM/NPTEL |
Elective-DE 3 an . e 3 (- |- .
Manufacturing Paskua .
SWAYAM/NPTEL Link for the course:
httpsConlimevonrses nptel oc e 247 preview
The details of the course are mentioned below
Course Start Course End Date Exam date Duration
Date a =
22 Jan 2024 12 Apr 2024 21 Apr 2024 12 Weeks

Course layout
Week 1: Introduction to materials and manufacturing, mathematical representation of material
properties, introduction to carbon. carbon on the Earth and in outer space, carbon in technology
and economy, carbon isotopes, carbon atomic structure and hybridization
Week 2: Diamond, graphite. carbyne and curved carbons, classilication of carbon allotropes,
conversion of one allotropie form into another, phase diagram of carbon
Week 3; Engincering carbons, graphite crystal stucture, stacking faults and rhombohedral
graphite, graphite ore processing, synthetic graphite production from needle coke
Week 4: Kish graphite, polymer-derived graphile, Highly Oriented Pyrolyiic Graphite (HOPG).
pyrolysis of gaseous hydrocarbons, Kinetics of’ graphitization, polymer-derived carbon: coking
and charring mechanism
Week 5: Microstructure of non-graphitizing carbon, glass-like earbon: introduction, properties
and industrial manufacturing, pyrolysis  of polymers and  other solid  hydrocarbons,
microfabrcation with glass-like carbon
Week  6: Phowlithography, X-Ray and Nano-lmprint  Lithography,  conversion  of
microfabricated structure into carbon, activated eoarbon: introduction. properties and industnal
manufacturing
Week T: Carbon black: introduction, properties and industrial manufactonng, carbon fiber:
introduction and  propertics, melt spinning ol petroleum  pitches,  electrospinning  and
viscoelasticity
Week 8: Carbonization of polyacrylonitrile (PAN) ﬁl1urs, n!uch:tnicul propeny testing methods
for carbon fibers, defects i carbon fibers, Corbon Fiber Reinforced Plastic (CFRM), e hining
of CFRPs
Week ‘l' Carbon/ ::::Ll'n.nn, u.'nrh.nn-’ metal and carbon/ conerete qnn1|~.u,u;.i1¢,~.;; Manufbeture and
Properties, praphene: mtroduchion and crystal structure, graphene history and nomenclature
Chemical Vapor Deposition (CVD) of graphene . ' ;
Week lﬂ:‘ﬁfil]‘\hl.'rlt cvn pirameicr aptimization, deleets in graphene, (n,m) notntiong, carbon
nanotube; introduction and Properimes, vapor |'|'|1|1~.|_- prowth of carbon nanothe

& W\ |
/{\:_/ ézﬁf——v @ v (c \‘/.q
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR

(A Govt, Asded UG Autonomous Institute Allilated 1o RGIY, Bhopal)
NAAC Acervidited with A+ Grade

Week 11: Vapor deposited diamond, diamond-like carbon, X-Ray Diffetion analysis of
carbon, Raman spectroscopy of carbon, Transmission Electron Microscopy of earbon

Week 12: Gas adsomption isotherms and surface area analysis of porous carbons, numerical
problem solving, large-scale industrial applications of carbon materials. micro and nano-scale
applications of carbon materials, rigid and Nexible carbon devices, device characteristics und
challenges, supply chain of industrial carbons, summary and overview

Books and references

Jenkins, G. M. & Kawamura, K. Polymeric carbons--carbon fibre, glass and char, (Cambridge
University Press, 1976),

Marsh, H. & Rodriguez-Reinoso, F. Activated carbon. {Elsevier, 2006),

Kinoshita, K. Carbon: elecirochemical and physicochemical properties. (Wiley, 1988)

Q/'%}i\q/@( \/
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
(A Gont Aaded UGE Autonomous Institite AlTilated 1o RGIV, Bhopal)

NAAD Aceredived with A Gralde

Theory and Practice of non-Destructive Testing

Category Title | Code Credit-3 [ Thoory Paper
“Theory and LT [P | i per
Open Category- Practice of non- = = 1.;__\;1,' AYAMMNITED
0C-3 |\ Destructive Y - Innrmf. | -
[ * Fawhhmg l J'I

SWAYAM/NPTEL Link for the course: = M donhinecoursos nptel o m/ione 24

The details of the conrse are mentioned helow;-

Course Start Course End Date Exam date .[]I..II‘;IIIIII‘I
Date _
22 Jan 2024 | 15 Mar le_.'l-l 24 Mar 3_'['!_.'!-1 R Weeks

rrirm i pre i s

A

COURSE LAYOUT

Week 1: Introduction to NDT. Visual Optical methods, Dye penetrant 1esting, Basic principle,
Types of dve and methods of application, Developer application  and  Inspection.
Week 2: Magnetic panicle testing, Basic theory of magnetism, Magnelization methods. Field
indicators, Particle application, Inspection.
Week 3: Eddy current 1esting. Basic principle: Faraday’s law, Inductance, Lenz's law Self and
Mutual Inductance. Impedance plane, Inspection system and probesSystem calibration.
Week 4: Ultrasonic testing: Basics of ultrasonic waves, Pulse and beam shapes,Ultrasonic
transducers,

Week 5 Test method, Distance and  Area calibration, Weld inspection by UT.
Week 6: Acoustic emission ltesting: Basic principle, Sources of acoustic emission. Source
parameters, Kaiser-Felicity theory, Equipment and Data display, Source location schemes.
Week 7: Radiography: X-rays and their properties, X-ray pencration, X-ray absorption and
alomic scattenng,
Week 8: Image formation, Image quality, Digital Radiography, Image interpretation, Radiation
Shielding. Comparison and selection of NDT methods, Coneluding remarks,

Books and references

I. Nondestruetive Testing, Louis Cartz, ASM Internitional

2. Nondestructive Evaluation and Quality Contral, ASM Handbook, Vol 17
3. hitps:iwww nde-ed.org

%&V Oyl V
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
(A Govt, Aided UGC Autonomous lnstitite AlTiliated (o RO PV, Hhauspal)

NAAC Aceredited with Av+ Grode

Product Design and Manufacturing

Category Title Code Credit -3 'I'iEﬁr_'rL'u per -
Open Catepory- Product Desi LT (P |As per
. gn g ol
0Cc-3 and Manufacturing T = o SWAYAMINPTEL
J norms

SWAYAM/NPTEL Link for the course: - MU donlingcoorses nptel ac minpe24_mefil prevesy
The details of the enurse are mentioned helow:-

Course Start Course End Date Exam date Duration

Date

=2 Jan 2024 | 12 Aprlo24 20 Apr 2024 12 Wecks

COURSE LAYOUT

Week 1
Week 2
Week 3
Week 4
Week 5
Week 6
Week 7
Week B
Week 9
Week 10
Week 11

Week 12

¢ Introduction to Product Design and Manufacturing

: Product Design Mormphology

: Visual Design, and Quality Funetion Deployment (QFD)
: Value Engineening

: Material, and Manufacturing process selection

: Design for Manufacturing, Assembly, and Maintenance

. Design for Environment, and Quality Control

: Patenting, and Creativity

: Rapid Prototvping

: Plant Lavout Design
: Computer Inlegrated Manufactuning
: Reverse Engineening, and Managing Competiliveness

Books and references

= Eppinger, S. and Ulnich, K., 2015. Product design and development, McGraw-Hill Higher

Education

« Magrah, E.B., Gupta, S.K., McCluskey, F.P. and Sandbomn, P., 2009, Integrated product
and process diesign and development: the product realization process. CRC Press,

e Boothroyd, G., 1994 Product design for manufacture and assembly. Computer-Aided

Design, 260 7). ppS05-520,

A &

P
P
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR

(A Gowt. Arded TG Autanamons Institote AlTilated to RGEY, hopal)
NAAC Acervdited with A e Grade

Automatic Control

[ Categary | Tie Code [ Credit-3 | Theory Paper |
Open Category- Automatic LT [P .-l'ltr.l - per |
0C-3 Control T SWAYAM/NITEL

J norms
S\Yr'ﬁ\+\?"”xl‘]|":1_. Link for Ihl:' COUrse: = ||1!||:.__--|-||hr1|'| Cdrsaes el 0y nne ,’-:____rr L S G
The details of the course are mentioned helow:-
Course Start " Course End Date Exam idate '|hIluE:|Iun

| Date {

[ 22 Jan 2024 15 Mar 2024 24 Mar 2024 | & Weeks
COURSE LAYOQUT
Week 1: Automatic Control System.

Week 2: Mathematical Modeling.
Week 3: Transient Response Analysis,
Week 4: Suabiliy and Steady State Error,
Week 5: Root Locus Technique.
Week 6: Design via Root Locus and Compensation Technigues.
Week 7: State Space Method,
Week 8: Application of MATLAB in Amtomatic Control.
Books and references

= Nise. NS, Control Systems Engineering, 5th Ed., Willey, 2008,

o Opata, K., " Modem Control Engineening™, Sth Ed., Prentice Hall of India, 2013,

»  RKuo, B.C., “Automatic Control System™, 5th Ed., Prentice Hall of India, 1995,

»  Raven, F.H., “Automatic Contral Theory™, 5th Ed., MeGrw Hill, 1995,

= %’\\“/ \ (i \/
. g
At
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR

(A Gont, Apedesd UG Avaossspnoris Tstatite A ued 1 REa Iy, 1ol
NAAD Aceredited with A Grale

Department of Mechanieal Engincering

Item
MES

To propose the list of “Additional Courses™ which can be opted for getting an
Honours (for students of the host department)

Minor Specializanon (for students of other departments)

| These will be offered through SWAYAM/NPTEL/MOOC based Platforms
for the B.Tech. VII1 semester students (for the batch admitted in 2020-21))
and for B.Tech. V1 semester (for the batch admitted in 2021-22))

24
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AMADHAV INSTITUTE OF TECI INOLOGY & SCIENCE, GWALI ORr
1A o, Anled UGC Autrnomous Trstituge Affiliated 1o RGPV, Whapel )

MAAC Arorodiied with A Grade

[ Honor's |

Pinar Speciallzation

Minar Specialization

W11k (for (ke batch Admitted in 2020-21]

VIl [fer the Batch admitted in 2020-21]

V1 [for the Batch admitted in 2020-21)

Computer micgrated Man Focwnmgz 112 Wetka)

Contpetaional Floid Dyiamics For
Incemssessible Flows (12 weeks)

Fundamental of U oanbastion [ | 2wecks)

]

I Bualar 1'1m|m-u|L:l{'f-l"'r-lnl::nll:ﬁ. Technologics &

Mecluics of Machimng (5 weeks)

Tntroduction 1o Mechameal Micro Machining |

Mlatcrials P12 weeks) f
- | Bweeks) ; _ — - .-
Ol Hydrauiees and Prewmanes |
1Y weeks) -
I 2021 sdmeltted buteh Tracks (Jan-June 2024)
Ll.‘i?.‘_in. Pesign Track Therwal Track Production Track
Honurs Huonors Honars ) [
| iJan-June] {lan.slune} (Jap.-Jumey ) -
I Dicsipm, Techmology and [nrovation Computationnl Flust Cynam:es for Intrebuctzon To Mechameal dicro Machining
1B week) Incompressible Flows] |2 Weeks) 1% weeks)
N Experimental Stress Analysis Turbulent Combustion: Theors And Produgi Desion and Manulactunng
| 112 weeks) Modelting (17 weeks) 112 wecks)
= - )
| i | Roboiics: Basies and Selectod Expenimental Methods in Fluid Mechanies of Fiher Remnforced Palymer Composie [
Addvanced Concepts 8 weeks) Mechonies{ 12 Wecks) Structures) 12 weeks) [
I Modeling and Simulation of Dykamic [ Tieal Transfer and Combustion i Funditmentals of Electronic Materials And Devices

Systemef f Weekd)

Multiphase Sysiems
{8 Weeks)

13 weeks)

N |
P A7 20

\/
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
(A Gove, Added UG Autopgmons Institite AT ared o REPY, Tlopaly
NAAC Acoredited with Ave Grule

ftem | To review & finalize the syllabi for all Departmental Core Courses (DC) and |
ME7 | Mandatory Course (MC) of B. Tech VI Semester (for batch admitted in 2021-22)
| under the flexible curriculum along with their COs. |
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MADHAY INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
{A Govt Addled DGT Antonemaons tnstitute AlTilioted o RGPV, Bhopal)
NAAC Aceredited with A+ CGrmle

Academie session 2021-22 sdminted

120615: Mechanieal Vilirations _ o . o
Category Tithe Cinle Credit - Theary Paper
Departmental Cor - Mechanical 120615 | T | P | Max.Marks-50
] Vibrations Duration-2 hrs,

L
:[r 2

Prerequisite: Engmecring Mathematies, Engineering Mechanies
Course Objectives:
I. To impart basic knowledge and importance on Mechanieal Vibration in Engineering Fields
among the students.

2. To create the awareness on Mechanical Vibration in Research and Application area

Svllabus

Unit-1:

Introduction: Importance and scope of vibrations, Definitions, Types of vibrations, Simple Harmonic
Motion {S.H.M.), Werk done by harmonic force, Principle of super position applied 1o SHM, Bears,
Fourier transform and problems.

Undamped (Single Degree of Freedom) Free Vibrations: Derivations for spring mass systems,
Methods of analysis, Natural frequencies of simple systems, Springs in series and parallel, Torsional
and transverse vibrations, EfTect of mass of spring and Problems.

Unit-11;

Damped free vibrations (1DOF): Types of damping, Analysis with viscous damping - Derivations
for over. eritical and under damped systems, Logarithmic decrement and Problems.

Whirling of shafts: Whirling of shafts with and without damping, discussion of speeds above and
below critical speeds and Problems,

Unit-111 Forced Vibrations (1DOF)

Introduction, Analysis of forced vibration with constant harmonic excitation - magnification factor,
rotating and reciprocating unbalances, excitation of support {relative and absolute amplitudes), force
and motion transmissibility, Energy dissipated due to damping and Problems.

Unit-1V

Svstems with two degrees of Freedom:

Principle modes of vibrations, Normal mode and natueal frequencies of systems (without
Torsional system, Semidefinile system

Multi Degree Freedom System: Free Vibration equation of molion,
Mexibility influence coefTicient, mertin influence coellicien

damping],

SiilThess influence coeflicients, |

Unit vV
Numerical Methods: Dunkerley's Methods, Rayleigh's Method, Holzer's Method,
Mualrix iterations, Jacobi's method

Vibration Control: Transducers and vibration pickup, Vibromeler, neeel
frequency measuring instrument, FFT anulyser, vibration exciters,

Methods ol

crometer,  velonieter,

Course Outcomes: Afler completing this course students are able 1o

1. Compute the dynamic behaviours of physical sysiems under simple harmonic mation
=

2, Derive equations of motion for un-damped one-dimensional vibrations

&\J@,,M\\/Mb & v G \/ﬂ” ‘f
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MADHAV INSTITUTE OF TECHNOLOGY & SCI ENCE, GWALIOR
(A Gont Added DGE Agtoromous Instiiate AlGlated o [RGPY, ol y
NANC Aeercdlied whih At Gremle

Analvze problems of foreed vibrations invelving fregquency response curves, phase angle plors,
vibration isolation and transmissihiling

Analyze normal modes and natral frequencies of systems with two degrees of freedom
Desipn vibration measurement systems fiy enpmneening apphentions

:l"H_t Books:
1. Grover, G.K .~ Mechamieal Vibranons™, Tth B, Nemy Chanl & Bros,
2. Rao. 58, Mechumen! Vibratons™, Sth 15, .-\llllir-t'lnv‘-"\-'uhiu:.- Losgman, Incorporated,

References Bonks:

Theory of Vibrations with Applications; W T Thomson CBS Publishers Delhi
Fundamentals of Vibration: Leonard Meiroviteh , McGraw Hill International Fdison,
Principles of Vibration Control: Asok Kumar Mallik, Affiliated East-West Press,
Mechanical Vibrations A 1 Chureh John Wiley & Sons Ine

- Mechanical Vibrations J P Den Hartog MeGraw Hill.

. Mechanical Vibration Analysis: Srinivasan MecGraw Hil),

oot fa e fd =

List of Experiments

1. To venfy the relation of simple pendulum.

b

To determine the radius of gyration of given compound pendulum,
To study undamped free vibration of equivalent spring mass system,
To study the torsional vibration of single roter system

To study damped free vibration of equivalent spring mass system.
To study the damped torsional oscillation.

To study the forced vibration of spring mass system

To study the free vibration of Two rotor system.

To determine the whirling of shafl.

1. To venly the Dunkerley's rule.
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MADHAY INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
(A Govt, Added UGC Autanomons Institnte AlTiliated o RGPV, Bhopal)
NAAC Accrcidived with Atd Grade

Academie session 2021-22 admiited

120616/19061 6: Refrigeration and Alv-conditioning

C':'alrgnr}' 1 Tide ‘ Code Crodit=id | Theory Paper
Deparmental Refrigerationand | 1200067190616 | L [ T [ P | Max.Marks-50
Core -DC Arr-comditioning 2 I | 2 [ Duration-2 s

Course Objectives: To make the students 1o understand
1. The fundamental principles and different methods of refrigeration and air conditioning,
2. Different refrigerants with respect to properties, applications and environmenial issues.

3. The various equipment, operating principles, operating and safety controls employed in refrigeration air
conditiomng systems

Pre-requisite: Engincering Thermodynamics

Svllabus

Unit I: Introduction to Refrigeration: -Basic Definition, ASHRAE Nomenclature, Air Refrigeration: Air

Refrigeration Cyeles-reversed Camot eycle, Bell-Coleman eyele analysis, Air Refrigeration systems-merits
and demerits, analysis,

Unit II: Vapour Compression Refrigeration System (VCRS): Camol Vapour compression refrigeration
cycle, Working and analysis, Limitations. Standard Vapour Compression Refrigeration system, Working
and analysis. Effects of sub cooling and super heating, Multi-Pressure or Compound Vapour Compression
Refnigeration Systems, Flash Gas removal, Flash inter cooling and waler inter conling.

Refrgerants:  Classification, Selection of Refnigerants and Nomenclature of refrigerants, Desirable
Propenties ol an ideal refrigerant, A discussion on Ozone layer Depletion and Global Warming.

Unit I11: Vapour Absorption Systems: Ahsorbent — Refrigerant combinations, Water-Ammonia Systems,
Water Lithium Bromide System, Contrast between the two systems, Modified Version of Aqua-Ammonia
Brief Discussion on (1) Steam-Jet refrigeration system and (ii) Thermaelectric refrigeration sysiem

Refrigeration System Equipment — Compressors, Condensers, Expansion Devices and Evaporators, System
with Rectifier and Analyser Assembly g

Unit IV: Psychrometry: Introduction to Air-Conditioning, Basic Definition, Classilication, ASHRAE
MNomenclature pertaining to Air-Conditioning, Applications of’ Air-Conditioning,
vapour mixtures, Psychrometnic Properties, Psychiromeltric or Air-C'
Chant.

Psychrometry —Air-water
mitioning processes, Psychrometne

Unit Vi Air-Conditioning: Muthematical  Analysis of Air-Comlitioning  Loads, Related Aspects
Numerical Problems, Different Air-Conditioning Systems-Central - Station Adr-Conditioning ‘E:rsh:n;
Unitary Air-Conditioning System. Window Air-Conditioner and Packaped Air-Conditioner I:_'up“]\;]n;‘nw-
related to Air-Conditioning Systems 4 )

Course outcomes: Aler the suceessiil eompletion of this conrse, ihe stden will be hle o

| 1demify components and processes invalved i air reli e

2. Analvze the working principles and limitations ol

Jaw O ¢
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
(A Gent. Anded UGE Autonammins listitute AlTlated 1o ROPV, Hhopal)
NAAC Accreilited with Avs Grade

3. Evalunte the pcrﬁwmum‘c al dilerent relipperation sysiem cauipment like commipressors, conilensers,
ele

4, Inmrp;ﬂ p_-,?,».;hmm._-nw properics and [rOCessEs UsIng |1\1n'i'||f1ﬂllq.'rtl1' s

e mar-conditining svstenms lgsedd o specilic reguirements anl

Fay

Develop strategies for optimis
comditions,

List of Experiments (Expandable):

o

L]

-
L™

]
Q

Demonstration of fundamental study of Abssorption Retogeration Sysiem

To study Performance of Tee-Candy umt

Demonstration of C.OP. and Performance ol Air=-Coneditioner,

Demonstration of fundamental study of Vapour C ompression eycle (lee candy Unit)
Determination of C.OLP, in Vapour compresston Refrigeration system.

. Demonstration of Electrolus Refngerator.

Equipment and controls of Refgeration Systems.

_ Equipment and controls of Air Conditioning Systems

To study duct and induct type AC

10. To study refrigeration and fault simulator

1
|

| Demonstration of C O.P. and other petformance parameters for Mech, Heat Pump.

3 Demonstration of C.O.P. and other performance parameters for Mech. Heat Pump.

Teat Books:

1

. Arora C.P., Refrigeration and Air-conditioning, Tata McGraw —Hill Latest Edition, New Delhi

References Bonks

1
2

Roy ). Dossat, Principles of Refrigeration, Wiley Limited
gromcker W F.. and Jones JW., Refrgeration and Air-conditioning, McGraw - Hill, New Delln
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
(A Govt, Added UGC Autonosmous Tnstitate AlTRTed o RGPY, Bhegml)
NAAC Acercdiied sith A+ Grade

Acailemibe sosshon 2021-22 admitted
190615: Automative Transmission _ o - )
Category | Title __ Uiy Credii-| -l_ll_m'_'nluvr.—'
Departmenty) Atitomutive 10N | & 1. \ TP P MaxMarks-s0

Core-DC J Transniission B :,__

132 ]I'lm::lmn-.':_hrr-_ |

Cuourse Ohjectives

To make the students:

I develop the basic knowledge of the students in mechanics, torque conversion areas.
2. understand various transiiission system.

3. develop the skills to work in the areas of alternative drives,

Syvllabus

UNIT -1 TRANSMISSION REQUIREMENTS:

Requirements of transmission svstem, general arrangement of power transmission, general arrangement of

rear-engine vehicle with live axles, general armangement of dead- axle and axles transmission: four-wheel-
drive transmission.

UNIT -l CLUTCHES:

Cluiches Requirements of clutches, principle of friction chitches. types of clutches and matenals used-
cone. single-plate, diaphragmespring, multi-plate, centrifugal, ove r-runming and electromagnetic clutch,

UNIT -1l GEAR BOX:

Need of gear boxes. types- sliding mesh, constant mesh and epievelie, gear boxes;

Synchronizers: pnnciple, early and later Wamner synchromizer, Vauxhall synehronizer- gear materials
lubrication and design of gear box; Hydrodynamic drive: Advantages and limitations, prngiple of fluid
coupling. constructional details, torque-capacily performance characteristics, drag torque, methods of
minimizing drag torque: Torque converter: performance chameleristics: single, multistage and poly phase

torgue converters, converter-coupling-performance chameteristics, coupling-blade angle and Muid Now,
converer fuid.

UNIT-IV TRANSMISSION SYSTEMS-DRIVE LINE:

Definition, forces & torques acting; types of drives-llotchkiss, lorque tube & mdius rod drives:
components- propeller shaft, slip joint, universal joins & constant velocity universal Juints: front wheel
drive; Final dnve: definibion; types- worm-wheel, straight-hevel pear, spiral-bevel pear & hypoid-gear
drives: double-reduction & twin-speed final drives: Differential: Function, principle, construction and
working. non-ship differential: differential lock; rear axle- louds acting & types mult-axled vehicles,

UNIT -V AUTOMATIC TRANSMISSION:

Chevrolet “turbo glide” transmission, power plide transmission, hy
transmission; Electric dave: advantages and limitations, principle
system, modern electric drive for buses; performance cliaracteristics,

draulic control systemy ol jutomatic
ol early and wmodinied Ward-Leonand

Course Oulcames:

&\/ L\\/@/ Y Q \/ Q

—

After successful completion ol this course students will be ghle 1o

1. Identify components and processes involved n air refy perion eveles
-

2. Analyze the working principles and limitations of standard Vapour Compression Refrigeration sysiems.

T
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
(A Govt, Aided UGE Astonormous Instaire Afifinved i RGPV, Bhopal)y
NAAC Aceredited with Ay Grade

3. Evaluate the performance of differem relngerntion system cquipment ke compressors, condensers, ele
4. Interpret psyehrometric properties and processes using psychrometne charts,
5. Develop strategics for optimizing air=conditionig systems based on specilic requirements and conditions

Text & References Books:

L. Heldt M Torgue converters; Chilton Book Co.

- Gin NK: Automobile Engineering: Khanna Publisher

. Newton, Steeds & Garret: Motor Vehicles: B, Publication,
SJudge, AW, Medem Transmission Systems, Chapman & Hall Lid,
. Check Chart; Automatic Transmission; Harper & Row Publication.

ta fa lad 1o

List of Experiments:

1. Study of transmission of front and rear engine vehicles

2. Study of front and rear-wheel-drive vehicle

3. Study of four wheel-drive vehicles

4. Study of various gear boxes and pre synchronization systems

5. Study of fluid couplings, hydrodynamic drives and torque converters
6. Automatic transmission system study,

Laborato rv Covurse Outenmes:

After successful completion of this course students will be able to;

CON: Describe the concept of gear motions, drive line positions,

C0O2: Explain about different types of pearboxes.

C03  Know about the mulii stage and poly phase torque converiers, performance charactenstics,
CO4: Demonstrate sbout Automalic ransmission.

CO5: Learn ghout the different drive systems,

CO6:  Apply the mechanics of transmission system.

p St s
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
(A Govt, Aided UGC Autonomons Institate affiliated to RGP, Bhopal)
NAAC Aceredited with A - Graly

Item
MES

To propose the list of courses from SWAYAM/NPTEL/MOOC Platforms to be
offered (for batches admitted in 2021-22) in online mode under Departmental |
Elective (DE-1) Course with credit transfer, in the VI Semester. 5

dh
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
(A Govt, Aided UGC Autanomous Tnstitute alfiliated to RGPV, Bhopal)
NAAC Aceredited with A+ Grade

190661: Fundamentals of Automotive Systems

Category rinte Cale Crudit - 3 Thiﬂ}_‘J::_I per
r nals of LT |P As per
Departmental Fundamentals of Bty e P
Eh:jc'lh.'“*-l?'l]‘lﬁi | Automative 190661 1= = SWAYAM/NPTEL
= System HEERS

SWAYAM/NPTEL Link for the courses 1tns fonlineconises nplelac infnoc2d_de0dpreview
The details of the course are mentioned helow:-

Course Start Course End Date Exam date Duration
Date
22 Jan 20124 12 Apr 2023 20 Apr 2024 12 Weeks

Course layout

Week 1 : Course Overview, Classification of Internal Combustion Engines, Engine
Componcnts, Operation of Four Stroke Engines

Week 2 : Two Stroke Engines, Engine Cycles

Week 3 : Engine Performance, Supercharging, Combustion in Spark Ignition Engines
Week 4 : Combustion in Compression Ignition Engines, Carburetion, Fuel Introduction Svstems
Week 5 : Enpine Emissions, Emission Conirol Systems, Automolive Powertrain

Week 6 @ Automotive Clutch, Transmission, Powertrain Analysis

Week 7 ! Transmission Matching and Introduction to Brake System

Week 8 : Components of Brake System, Hydraulic Brake

Week 9 : Air Brake, Antilock Brake System

Week 10 : Braking Analysis, Introduction lo Steering System, Manual Steering System
Week 11 : Power Steering System, Wheel Alignment, Introduction to Suspension System
Week 12 : Components of Suspension System, Dependent and Independent Suspension,
Introduction to Electric and Hybrid Powertrain, Tyres.

Books and references

* 0. Crolla, D.E. Foster, T. Kobayashi and N. Vaughan { Editors-in-Chie

. [ Enevelopedia of
Autamotive Enginecring, Parts 1-6, Wiley, 2015, Feapety.of

= R, Swomeand ) K. Ball, Avtomotive Engineering Fundmmpentals, SAE International, 2004,

;utj;:l CGiarrelt, K. Newiton, and W. Steeds, The Motor Velricle, 13th Edition, SAE Tntemational

* DB Astow, G, Howard and J, 11, Whitehend, Car Suspension ond Hand e rdlid T
International, 2004, P d Handling, 4ih Edition, SAE

¢ R, Limpert, Brake Design and Safety, SAL Intermstional, [992,
* V. Ganesan, Internal Combustion Engines, 3rd Editlon, Tutn MeGraw i

* M. Ehsan, Y. Gao and A. Emadi, Modem Electrie, Hybrid e
Fundnmenials, Theory and Design, 2nd Edition, CRE p

. 2007,

CIre s Fuel Cell Vehicles:
ress, 2004

NNV Qe
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MADHAV INSTITUTE OF TECHINOLOGY & SCIENCE, GWALIOR
(A Govi. Aided UGC Antonomaus Institute affilinted to RGPV, Bhopal)
NAAC Aceredited with At Grade

190662/120662: Viscous Fluid Flow

Category Title Cle ' irwh‘ (-3 _lhunrgfnpur
Departme . & LT [P |As per
Jepartmental Viscous — Fluid | yonpa2120662 SWAYAM/NPTEL
Elective-DE 1 : kS o

Flow norms

SWAYAM/NPTEL Link for the enurse: Dips Jornecourses pptol o e a_ moli) poeiew
The details of the course are mentioned helow:-

Course Start Course End Date Exam date Duration |
Mate
| 22 Jan 2024 12 Apr 2024 2R Apr 2024 12 Weeks

Course layout

Week 1: Introduction

Week 2: Steady One-dimensional Rectilinear Flows
Week 3: Steady Axisymmetric Flows

Week 4: Transient One-dimensional Unidirectional Flows
Week 5: Steady, Two-dimensional Rectilinear Flows
Week 6: Lubrication Theory

Woeek 7: Laminar Boundary Layers - [

Week 8: Laminar Boundary Layers - 11

Week 9: Laminar Free Shear Flows

Week 10: Stability Theory

Week 11 Turbulent Flows -1

Woeek 12; Turbulent Flows - 11

Books and references

= White, F. M., Viscous Fluid Flow, MeGraw-[1ill, 2011,

Papanastasiou, T, C., Georgiow, G. €., and Alexandrou, A. N., Viscous Fluid Flow, CRC
Press, 2000,

Sherman F. 8., Viscous Flow, MeGraw-Hill College, 1990,
Ockendon 11, and Ockendon LR, Viscous Flow, Cambridge University Press, 1995,
»  Schliching, I, and Gersten, K, Boundary Layer Tlieory, Springer- Verlag, 2000

& Ve 0
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MADHAV INSTITUTE OF TECHNOLOGY & HC":I?\'FI‘Z. GWALIOR
(A Govi. Aided UGC Autonomous Institnte afliliated to RGPV, Bhopal)
NAAC Aceredited with A++ Grade

120661: Fundamentals of Welding Science and Technology

[ Category Title Cotle Credit-3 Theory Paper
L [T |P |As per
Departinental Fl.mdﬂmcnt:lils ol b :
Pl Welding Scicnce | 120661 3 —| SWAYAMNPTEL
_ and Technology norms

SWAYAM/NPTEL Link for the course: hips/onlincconres nptelacm/nog24_mead preview

The details of the course are mentioned below:-

Course Start Course End Date Exam date Duration
Date
22 Jan 2024 15 Mar 2024 23 Mar 2024 H Weeks

Course layout

Week 1 : Introduction and elassification of welding

Week 2 0 Nomenclature and symbol of welding joints

Week 3 © Power source of welding

Week 4 @ Physics and principle of arc welding

Week 5 @ Differemt type of welding methods and their details
Week 6 @ Different type of welding methods their details
Week 7 @ Different type of welding methods their details
Week 8 @ Welding defects and inspection

Books and references

B V. M. Radhakrishnan, Welding Technology and Design, New age. 2002,

2 Dr. O. P, Khanna, Welding Technology, Reprint; 202,

3 1. A. Goldak, Computational Welding Mechunics, Springer 2008,

4 0. Grong, Metallurgical Modelling of Welding,2nd Ed, 10M publication , 1997,
.‘

L-E Lindgren, Computational Welding Mechanics, Woodhead Publishing Limited 2007,
fi. . F. Lancaster (Ed), The Physics of welding, Pergamon, 1986,

RAW. Messler, Principles of Welding, John Wiley and Sons, 1999,

P
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MADHAV INSTITUTE OF TEC HNOLOGY & SCIENCE, GWALIOR
(A Govi, Aided UGC Awtonomans Institute alfitbated to RGPV, hopal)
NAAC Accredited with Aty Grade

120663:; Propertics of Materials (Nature and Properties of Materlal: 111

' Category Vite T Code Credit = 3 I heary Paper .
[ [‘n.'li‘l:rlil.'\ ol L | P Ax per
Deparmental Matertals (Nature 1310663 CHi = PR SWAYAMMNITEL
Elective-DE | and Properties of B . e AL, {
| Materal 1) - )|/

SWAYAM/NPTEL Link for the course; e fonfinecoupses opbel ge i dd_mm gy e
The details of the course are mentioned below:-
Course Start Tlenr_F,nd Date FExam late Dur:ﬁ-l-m
' Date —
| 19 Feh 2024 | 12 Apr 2024 2] Apr 2024 8 Weeks 1]

Course layout

Week 1: Inlrnduﬂmn and Basic Elasticity

Week 2 : Mechanical testing and plastic deformation
Week 3 ; Plastic deformation mechanisms

Week 4 @ Strengthening mechanisms

Week 5 : Electrical properties of metals

Week 6 @ Quantum mechanics and band theory
Week 7 : Semuconductor properties

Wecek 8 : Thermal properties

Books and references

1. V. Raghavan, Matenals Science and Engineering

2. W.D. Callister, Matenals Science and Engincering

3. H.W. Hayden, W.G. Moffatt and LW, Wulll, Mechanical Behaviour (Volume 111 Structure
and Properties of Matenals)

4. LLF. Pease, RM. Rose and J. Wulll, Electronic Properties (Volume 1V Stueture and
Properties of Matenals)
S A Guinmer and B Julien, The Solid State

NIV
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
(A Govi. Alded UGC Antonomous Institute affiliated to RGPV, Bhopal)
NAAC Aceredited with A+ Grade

Item
NME9

—— ————

To review and finalize the courses & syl-la'f_)ri (o be offered (for batch
admitted in 2021-22) under the Open Category (OC) Courses (in
traditional mode) for VI semester students of other departments along

| with their COs.
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(A Gove. Aidel UGC Autonomous Pustitute affiliated to RGPV, Bhapal)
NAAC Aceredited with A+ Grade

For hatch admitted in Aendemic Session 2021-22

910129: Concepts of Mechanical Systems

| Category Title Cuile Credit-3 Theory PPaper
Oy | Conceis of ZE R L e
Mechanical Systems =1 ‘ "

Course objectives: To make the student 1o . , ,

1. Develop the fundamenials of Engineering materials and reciprocating mnr..-hlnn:ﬂ. .

2. Develop an ability to understand the Thermodynamic laws, Fluid mechanics and Machine
design concepts for salving engineening problems.

3. Understand the concept of measurement and production machines

3. Demonsteate Engines fundamentals using models,

Svllabus

UNIT-1:

Engineering Materials: Classification, composition of cast iron and carbon sieels on irone
carbon diagram and their mechanical properties: Alloy steel and their applications: Stress-
Strain diagrom, Tensile, shear, hardness and fatigue testing of materials.

UNIT-11

Measurement and Machine Tonls: Concep! of measuremen! error & uneenainty analvsis,
measurement by Vemier caliper, micromeier, dial gauges, slip gauges and sine-bar,
Introduction 1o lathe drilling, milling and shaping machines,

UNIT-111

Fluids Mechanics and Hydraulic machines: Fluid propertics: pressure, density and
viscosity, static and kinetic energy, Bemoulli’s equation for incompressible Muids, viscous
and turbulent Row, Pelton, Francis and Kaplan turbines, Hydroelectrie power plants

UNIT-IV
Thnrmudynn!niu nn:_l Recipracating Machines: Zeroth, First, second and third law of
thermodynamics, classilication and working of water tube and Fire tube boilers natural and
induced draughl, Refngeration, vapour absorption and compression system, ¢

vellicie
perfomance (CO). Working of two stroke & {our stroke petrol and die petiicient of

sel 1C engines
UNIT-V

Design Concepts: Design process, Factor of safely, design standands
selection in Mechanical Design, Introduction to 213 and
aided lilnlﬂll'l'lg and Machine dmwing. Siress coneentr

and units, Material
13D mudules, Concept of computer
iton, Fatigue- eyelic loading

Course outcomes: Alter suceesstul completion of

this course students wil] e
L. Deline the essential concepts of therm it

al, design and production used in Mechanical

Ay é\jw RN \, B
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
(A Gove, Aided UGC Autonomous Institute affilinted to RGPV, Bhapal)
NAAC Aceredited with A+ Grade

Engincering. , . -

. Summarize fundamental techniques and process used in power gencraling nmLh_lnu.

. Salve the various problems based on busic coneeply of various tracks of Mechanical
Engincering _ . ; "

4. Apply the design procedure for solving and drafting the different design of machine
elements _ , _ . :

. Exaluate the problems of Thermodynamics, Hydraulic machines and 1.0, engine. _

6. Generate the skills to  demonstrate  lydraulic  machines and  reciprocating

maching in depth

fad i

i

Text & References BDooks:

Narula; Material Science: TMH

Agrawal B & CM; Basic Mechanical Enginecring, TMH

Nag PK, Tripathi ct al; Basic Mechanical Engineering: TMH

Rajput: Basic Mechanical Engineering

Bhandar VB, Design of Machine elements; Tata MeGraw Hill Book Co
Muchine Design by Mubeen, Pearson
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MADHAY INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
(A Gove, Ajded UGC Autonsmaus Tnstitute affiliated to RGPV, Bihapal)
NAAC Aceredited with A+ Gorade

For batch admitted in Academic Session 2021-22

o1 l]!.'fE_l‘.ligimI Manulacturing

Catepory | Title Code Credit-3 Theary Paper
I gl e . —
'7 Qc Digital [ AT R LT | P Max. Marks-50
Manufactuning 1| - _ | Duratton-2 hrs.

Course Objectives: To make the student o understand:
I. The knowledge on the integrated use of automated system, processes and tools in desipn amd
manufacturing,

2. The basics of Additive manufacturing used in various industry applications. Further it will expose the
students 1o additive manufactunng technology using 3-D printing.

Pre-requisite:

Svllabus

UNIT-1 DIGITAL DESIGN AND MANUFACTURING FUNDAMENTALS: Elements of computer
Aided design. Design Processes Creating manufacturing data base: The design Workstation, Graphics
terminal, The software configuration of graphic packages, Constructing and Geo-modeling, Wire frame
versus Solid Modeling,

UNIT-11 ADDITIVE MANUFACTURING AND PROTOTYPING TECHNIQUES: From classical to
Additive manufacturing, 3D Printers and Printable Materials, 3D Printer Workflow and Software, Selecting
a Printer: Comparing Technologics, Working with a 3D Printer, 3D Models, Applications, Building Projects.

UNIT-111 CNC TECHNOLOGY: Dasic elements, Drive Mechanism, Main drive, feed drive, ATC,
Control systems, Feedback devices, Input media and coding formats, Manual part programming for Lathe,
Drilling and Milling machines, Computer assisted part programming languages APT, adaptive control,

UNIT-IV GROUP TECHNOLOGY & FLEXIBLE MANLUFACTURING SYSTEMS: - GT Pan
Families, Classification & coding, M/ Cell Design, Benelits of GT, FMS Workstations, Material Handling
& Storage Systems, Computer Control System, Planning of FMS Analysis Methods. Basic Elements of an
Automated system, Levels of Automation,

UNIT-V ROBOTICS IN DIGITAL MANUFACTURING: Indusirial Robots and their applications for
transformational and  handling  activities. Cenfiguration amd motions, robot elassification and  their
performance capabilities, hardware of robots, Actuators, sensors and end effectors, selecting assembly
machincs Feeding and transfer of arts, applications ol robots in manufacture and assembly.

Course Outcomes: Afier successiul completion of this course students will be able 1o:

1. Mighlight the knowledge of o 31D prnter, how o wse a 30 printer and how o gssemble 2 3D

printer.
3. Express basic drawing skills 1w design simple 3D design using vpen source 30 drawing software
{Free CALY, 3
\,/@(/’ 5
-———---'
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Text & Relerences Books:

VIADHAV INSTITUTE OF TECHSOLOGY & SCIENCE. GWALIOR
(A Govt, Aided L GC Autonnmous Institute affiliated to RV, Bhopal)
S AAC Accredited with A=+ firmde
Choose the components of computer integrated manufacturing and imtegrate them in a coordinated
manner,

Lk

Correlate automated material handling systems. automated inspection systems and finally

creating FMS.

5. Assess small robots and DIY projects where they can accommodate simple designs to printed
parts and make it live.

T Autematon. Production svstem and computer mtegrated manufactunng by M.P. Groover. PHI
publication,

- CADCAM by P. N. Rao. P. N. Rae, Tata MeGraw Hill publication

1+ Computer control of machine tools by Keren Yoram. Tata McGraw Hill publication

+  Manufacturing Engineering And Technology by Serope Kalpakjian, PHI publication.

«  CADCAMCIM by Bhupendra Gupta, Dhanpat Rai publication

«  Gibson. Rosen. Stucker, Additive Manufacturing Technologies: Rapid Prototyping to Direct
Digital Manufacturing. Springer, 2009,
Hopkinson, Hague, Dickens, Rapid Manufacturing: An Industrial Revolution for the Digital Age.
Wiley. 2005,

L V e~ §b . 6 \/ ﬁ/"
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
(A Gove, Added UGC Antonsmans Dnstitate affiliated to RGPV, Bhopal)
NAAC Aceredited with A+ Grade

Far bateh admitted in Acndemic Session 2021-22

10131 : Process Planning and Cost Estimation

Category Title Codle Credit -3 | Theory Paper
Open E':‘l.l_q:gur:.--r.'){‘_ Process Planning 910131 L| T P Max.Marks-50
and Cost 3 Duration=2 brs,

Estimation - 3

Course Objectives

1. To link design and manufacturing,

2. To determine the process and sequence of operations to obtain a useful final product. In companies,
process planning is used ta increase the output of the business,

Svllabus
UNIT LINTRODUCTION TO PROCESS PLANNING

Introduction- methods of process planning-Drawing Interpretation-Material evaluation — sleps in process
selection- Production equipment and tooling selection

UNIT 1l PROCESS PLANNING ACTIVITIES
Process parameters calculation for various production processes-Selection jigs and fixtures election of

quality assurnce methods — Sel of documents lor process planning-Economics of process planning- case
studics

UNIT HEINTRODUCTION TO COST ESTIMATION

Importance of cosling and estmation —methods of costing-elements of cost eslimation ~Types of
estimates — Estimating procedure- Estimation labor cost, materinl cost- allocation of overhead charges-
Caleulation of depreciation cost

UNIT IV PRODUCTION COST ESTIMATION

Estimation of Different Types of Jobs - Estimation of Forging Shop, Estimation of Welding Shop,
Estimation of Foundry Shop

UNIT ¥ MACHINING TIME CALCULATION

Estimation of Machining Time ~ Importance of Machine Time Caleulation- Caleulation of Machining
Time for Different Lathe Operations, Dollmg and Bonng = Machiming Tune Crlewlanon lor Milling,
Shaping and Planning -Machining Time Calculation for Grinding.

Course Outcomes

Upon the completion of this course the students will be able to

CO1. Seleet the process, equipment and wols for various industrinl products,

CO2. Prepare process planning activity chan,

CO3. Explain the concept of cost estimation,

CO4. Compute the job order cost for different type of shop Noor.

COS. Caleulate the machiming tme for vanous machining uperations

Text Bonks:

1. Peter scalon, “Process planning, Design/Manulaeture Interface™, Elsevier scienee technology Books,
Dec 2002,

2. Sinha B.P. “Mechanical Estmating and Costing”, Tata-MeGraw Hill publishing ca, 1995

Y /me \(b 4 ¢ Y [
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR | "tl
(A Govt, Added DGE Autonumous [nstitte Alfilated 1o RGPV, Bhopal) e
) NAAC Acerediied with A++ Gride B
To review and finalize the Experiment list/ Lab manual for all the | :
Item
NET0 Laboratary Courses to be offered in B.Tech.VI semester (for batch
l admitted in 2021-22).
;
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
(A Govt, Anded DGL Altonaomnions Inshitute AfTilated o RGI'Y, Hiwspral )

soAAC Aceredited with A+ Grade

Mechanieal/Automobile Engg. V1 Sem
S.Nn. Subject Code Suhject Name
| 1206R16 190616 Refrigeration and Air-
conditioning
2 14615 Automotive Transmission
3 120615 Mechanical Vibralion

48
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MADHAY INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
(A Govt, Alded UGC Autonomuous Instilte Affilimed 1w RGPV, Bhopal)
NAAC Aceredited with A+ Groade

120616/190616: Refrigeration and Air-conditioning

List of Ex periments (Expandable): _

1. Demonstration of fundamental study of Absorption Relrigeration Systen,

2. To study Performance of lee-Candy unit.

Tad

Demonstration of C.0.0. and Performance of Ar-Conditioner,

Demonstration of fundamental study of Vapour Compression eycle (e candy Unit)

bk

Determination of C.O.P. in Vapour compression Refrigeration system,

6. Demonstration of Electrolux Refrigermtor,

7. Equipment and conirols of Relrigeration Systems,

8. Equipment and controls of Air Conditioning Systems

9. To study duct and induct type AC

10. To study refrigeration and fault simulator

I'l. Demonstration of C.O.P. and other performance parameters for Mech, Heat Pump.

12. Demonsiration of C.0.P. and other performance parameters for Mech, Heat Pump.

Lahoratory Course sutcomes:
Afier the successful completion of this course, the student will be able to:

1. Obtain cooling capacity and coefficient of performance by conducting test on vapor
compression refrigeration systems,

2. Analyze the basic air conditioning processes on psychomelric charts, caleulate cooling
load for its applications in comfort and industrial air conditioning,

3. Develop thermal comfon conditions with respeet to temperature and humidity

g \‘/&L” R?() v ( \/ N
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR

(A Govt, Added UG Amonopons nstitule Adliliated 1o RGEY, Bhopal )
NAAC Aceredited with At Gorade

190615: Antomotive Transmission

List of Experiments:

. Study of transmission of front and rear engine vehieles

—

. Study of front and rearswheel-drive vehicle

=]

. Study of four wheel-drive vehicles

[

4. Study of various gear boxes and pre synchronization syslems
5, Stody of Ouid couplings, hvdrsdynamie drives amd longue converters

6. Automatic transmission system study,

Laboratory Course (j;ﬂmmﬂ:

Alter successful completion of this course students will be able to:
CO1: Describe the concept of gear motions, drive line positions,

CO2: Explain about different types of gearboxes,

CO3: Know about the multi stage and poly phase torque converters, performance characteristics.

CO4: Demonstrate sbout Automatic fransmission,

C0O5: Learn about the different drive systems.,

CO6: Apply the mechanics of ransmission system

e \/’3“’"
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MADHAYV INSTITUTE OF TECHNOLOGY & SCIENCE, GCWALIOR
(A Govt, Alded UGE Autonosns Institute ATiHated o RGPV, Bliopal)

NAAC Aceredited with A+ Grade

120615: Mechanical Vibration

List of Experiments

1. Toverify the relation of simple pendulum,

Il

To determine the radius of gyration ol given compound pendulum.

et

. Tostudy undamped free vibration of equivalent spring mass system.

To study the torsional vibration of single rolor sysiem

:_.l'r L=

To study damped free vibration af equivilent spring mass system,
6. To study the damped torsional escillation.

7. To study the forced vibration ol spring mass system

8. To study the free vibration of Two rotor system.

9. Ta determine the whirling of shafl.

10. To verify the Dunkerley’s rule. §/E)
- A
S v \/ A
)
0
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MADHAV INSTITUTE OF TECHNOLOGY & SCIF! CE, GWALIOR
(A Govt, Aded UGE Autonomous Institate Affilimed w RGPV, Bhopaly

NAAC Aceredited with A Grade

Item
ME11

To review and finalize the suggestive list of projects which can be offered |
under the ‘Skill based mini-project’ category in various laboratory |

components based courses io be offered in B.Tech. VI Semester (for the ‘

batch admitted in 2021-22).
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FTECHN Y & SCIENCE, GWALIOR
i AV INSTITUTE OF TEC ll:\ﬂl.lll"-": & SCIENCE, G
:"L'i[}"I::l: ..I\?E::l;:.llllhl Sutompmmos Institute A ated 10 RGPS, Hlpal )
e NAAC Accredited with Ads Grade

i Mechanical/ Automobile Engg. V1 Sem
! S.No. | Suhject Code Subject Name
1 20616 1906 1A Refrgeration and Air-
conditioning
2 19061 5 Automotive Transmission
| 3 1200613 Mechamical Vibration
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MADIAY INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
[A Gt ,.'l.,i.:lm 10 Avlomnels Insdiiale AdTilinted 1o RO, |i.|1...rg_||J
SAAC Acerediied with A+ Cermle

120616/190616: Refrigeration and Adr=conditioning

List of skill hased projects

1. Solar milk warmer cum coaler By vapiou :-u|11|nu.~n1'nr1 eyele reliperation system

2 A0r purification using Flectrostalic plate andd conpled with Dehumidifier

3 Air conditioning system by vehicle suspensor,

4. Heat dissipation in cars using thermo electric Refrigeration.

5 Solar Peltier Air Conditioner / Refrigeritor,

6 Solar powered Electrolux Refrigeration System,

7. Water cooler cum Water Heater by using Refrigeration System.

§ Electrical Power Generation and Refrigeration by using waste hent from 1C Engine,
9, Bicyele powered Refrigerator.

10. Air preheating System using condenser waste heat in Automobile.
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MADIAV INSTITUTE OF TECHINOLOGY & SCIENCE, GWALIOR
; Vit Aaitommens Dt ATRTted s B, Tlepal ) ey

fA a1 Anled .
SAAL Aceredliold with Ay Grade '[
-

190615 Antomotive Transmission

List of skill ased projects

b
1. Sterling Engine Helicopter
2 EL-bow mechanism - Gearless Transmiscion Syslem
I Mmature Shiltless Transmsswon
2 Wireless Pawer Transmission via Solar Power Satellie. =
S Fabneation of Solar rmlway track crack detecting vehicle. _
-

6. Fabrication of Automatic Vehicle Over speed controlling system for School Zone
7 Over speed indication and Automatie accident Avoiding System for four-wheeler,
£, Button aperated clectro- magnetie gear shifting system for two-wheeler

9. Highwavs High Speed Sensig and Automatic Speed Broking System,

10. Automanc 1empersture controller with cooling system for car.
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MADIIAY INSTITUTE OF TECHINOLOGY & SCIENCE, GWALIOR

(A Govt, Aided LIGE Autonemous Tnstinute Affiliated 1o RGPV, Bhopal)

NAAC Acercdiied with A+d Grade e
120615: Mechanica) Vibiatlon
List of skill based projects - - =
1, Pass-by Noise Reduction in Maotoreycles by desipning o | Iybrid Muller,
2. Shiock Absorber Desipn Tor Rickshaw
3. Mode Shapes of Cantilever beam, [
4. Mode Shapes of Acroplane Model, . =
5. Modal analysis ofa L-Shaped Structure. E
6. Vibration Analysis of Multi-storey Building, z
7. Model Frequencies of Steering Wheel, E‘
8. Design and construction of a spring leaded mass launcher. :
9. Design of a Vibration lsolation System, !r

10, Design and construction of 4 small solar-powered vehicle,

i N \h - B
o= AR
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MADHAY INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
[A Gont, Alded LOU Autemomous Lnstitute Allilisied 1o RGPV, Bhopal|
MANC Accredited with A+ Grale

To review and finalize the scheme and syllabi of B. Tech. 1V Semester (for batch admitted
in 2022-23) under the flexible curriculum along with their COs. '

Item
MEI2
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MADHAY INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
(A Govt, Aided UGC Autonomous & NAAC Aceredited Institute Affiliated to RGPV, Bhopal)
Department of Mecharical Engineering

For batches admitted IWA¢ademie Sexilon'2022-23

2190411/2120411: Industrial Engincering

[:_ Ca legory [ Title (?F.’!h' _ ] {:I'l:l'_ﬂ_"_l_i k) ! 'l-]lf‘ls'ﬁ_‘-'_lﬂ_ll'_r l
Departmental Industrial i 2001 Bl T P Muax. Marka-50
Core-DC Engincering R P Duration-2hrs.

Course Objectives: Industrial engineering 1% concemed with the design, improvement, installation, and
management of mtegrated systems of men, miterial, and machime. After complenng this course, students
will learn a set of skills that includes mathematieal modeling, probability amd statistics, compuler science.
human factors, intermpersonal skills, praject nunagement, andd o ahility o manage and adomimister larpe
technical cngineering and research projects. Thus, industrial engineering may be thought of as apphed
problem-solving, from inception to implementation,

Syllabus

UNIT-1

Production Systems and Productivity: Design of production systems (product, job shop and batch). Types
of Production System, Definition and types of productivity, Measurement of productivity, factors affecting
the productivity and productivity improvement programs.

Production Planning and Control: Needs of Production Planning and control, objectives of PPC,
Principles of PPC, Functioning of PPC, Factor determining the PPC and Elements of PPC.

UNIT-11

Demand Forecasting: Introduction, demand patterns, Need and classification of forecasting techniques.
factors affecting forecasting, time serics analysis, qualitative methods- measures of forecast accuracy and
error analysis in quantitative forecasting,

Agpregate Planning: Introduction to Aggregate Planning, Factors affecting aggregate planning, objectives
and aggregate planning strategics, aggregate planning methods.
UNIT-1I

Inventory Control: Meaning and types of inventories, objectives, and functions, need and classifications-
codification and standardization, inventory control terminology, inventory cost relationship, determimstic
and probabilistic inventory models, quantity discount, Probabilistic inventory management, economic
ordering quantity procurement cost, currying charges, lead-time, reorder point, selective control of inventory
UNIT-IV

Master Production Scheduling and MRP: Functions, planning hortzon and phoming peviods Tor master
pmduciinn schedule, types ol master production sehedule, 31 of Materinl, dependem Demand versus
dependent demand, Functions of muterial requirements planning wnd manu fetarng resource planving (MRP
1 and MRP I1), inputs for MR system, performance chomeleristies of MR svstem, materials ru:r;tﬁn:m.ml

planning explosion. & —
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MADHAY INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIDR
& Govt, Alded UGC Autonomous & NAAC Accrediled Institute Affillated to RGPY, Bhopal)
Bepariment af Mechanlcal Englneoring

Unit-v

Production Scheduling and control; Production comtrol outline, Gantt chirt, i jols and 2 machine
problems, n jobs and 2 machine profblems, Tolinson's algor ithan, seheduling strategies, concepl ol single
machine scheduling, shortest Processing time rule, earliest due date, Model 1o Minimize wnal tardiness,
branch, and bound technique to minimize tardiness, Floor shop scheduling, Job shop seheduling

Facility Locations, Plant Lavout and Material Handling: Facility location factors and evaluation of
alternale locations: qualitative aspects, quantilative models for layout decisions, types of plant fayout and
their evaluation; computer sided layout design technigues; assembly line balancing, materials handling
syslems,

Course outcomes: Afier leaming the course the students should be able to:

Apply the concept of productivity measurement and production systems

Compute the demand forecasting in a dynamie market environment

Calculate cconomic order quantity (EQQ) lor a given set of inventory parameters

Apply the principles of matenial requirements planning (MR)

Evaluate the efMicieney of difTerent scheduling strategies in meeting production deadlines

o i o

Text Books:

Industrial Engineening and Production Management, Martand Telsang, 8, Chand
Production and Operation Management by R, Panneerselvam, PHI, Latest Edition
Manufacturing planning and control for SCM by Vollmann: TMH, Latest Edition,
Purchasing & Materials Management by Dobler & Lee, PHI, Latest Edition

Ja s P2 o=

Reference Books:
1. Operations Management by Krajewski, L. J., Ritzman, L. P. and Malhatra, M. K., Preatice Hall, New

Delhi; Latest Edition,
2. Production/Operations Management by Ebert, J and Adams, D.J., Prentice Hall of India, New Delhi;

Latest Edition, ‘
1. Production and Operations Manzgement: manufacturing and services by Chase, R. B.. Aquilano, N. J.

and Jacob, F, R., TMH, New Delhi; Latest Edition

4. Modem Production/Operations Management by Buffa and Sarin, Wiley India; Latest Edition,
List of Open Source Software/learning websile:

1. Operation Management, [IT Roorkee, Dr. Inderdeep singh, hiips: ‘npielav.in courses 112107238
2. Operation and Supply chain Management, 11T Madras, Prof. G, Srinivasan

htpss! nptel sein courses/ LD TGS
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BAADHAV INSTITUTE OF TECHNOLOGY B SCIENCE, GWALIOR
{A Govt, Aided UGE Autonamous & NAAC Aeereditod Instiduate Affliated to RGP, Bhopal]
Diepartment of Medchameal Engineering

2120412/2190412: Design of Machine Elements

Category | Title o C Code o [_(_'I‘HH!I_ _ ( I heary T
- Paper
Departmental | . 212041 2 L |T r M. Marks-50
Core-DC Design of Machine 2100412 e Puration-2 hrs
Elements 2 I 3 |

Note: Use of PSG Design Data book is permitted in exam.

Course Pre-Requisites:
Mathematics-1
Mechanics of Matenals

Course Objectives: To make the students:

1. Able to identify, formulate and solve design engineering problems.

2. Develop an ability to use the techniques, skills and modern design engineering tools necessary for
engineening prachice.

3. Demonstrate the ability 1o make proper assumptions, perform comrect analysis while design upon
various mechanical machine elements,

Syllabus
L nit-1 Introduction: Design process, Factor of safety, design standards and units, Matenal selection

in Mechanical Design. surface finish symbols, Surface Roughness, limit, [it, and tolerance, Gauge
design, Tolerance analysis in manufocturing and assembly, Design for Manufacturability,
Comparison between conventional design process and modern design process

Unit-I1 Bolied, Riveted and Welded joints: Definition, Nomenclatures, Classifications,
Applications, Methods of joining, Loadings & Failures, Design procedures, Eccentne loading
problems.

Unit-111 Cotter and Knuckle joints: Definitions, Nomenclature, Classifications, Comparison
between keys and cotters, Design of Socket and spigot cotter joint, Sleeve type Cotter joint, Cotter
with Gib, Knuckle Joint, Suspension link, Pin joint, Adjustable joint, Tum-buckle,

Unit-IV Shafts, Keys and Couplings: Delinitions, Classifications and Applications. Design under

various loads and cases.

Unit-V Theories of Failures: Maximum normul stress and shear stress theory, masimum normal
strain and shear strain theory, maximum distortion energy theary. Applicatiions of theories w ditterent
material. Introduction to 20, 30 modules amd tools, Fandamentals amd apphcations of CAD CAM
Coneept of computer aided draftimg ad Maehine drwimg,

Course Qutcomes: Aler successiul completion ol this course students will be able o

I. Design a mechanical component considering tolermees and (i,
2, Design a welded joint considering specilic applications and loading conditions

V%
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MADHAY INSTITUTE OF TEEHNOLOGY & SCIENCE, GWALIOR

(A Govt. Alded UGC Autonomous & MAAC Accredited Institute Alfiliated 1o RGPY, Bhopal | .
Department of pechanical Engineering |
|

¢ joint for a given mechanical applieation,

3. Design a cote
ystem,

4. Design a coupling for a given mechanical s
5. Design a simple 2D or 3D module using CAD tools.

Text & Reference Bonks - o

I. Mechanical Engineering [Fesign byShigley JEE et al: TMH

2. Machine Design byMubeen

3. Design of Machine elementsh yBlundari VB: TMI

4. Text Book of Machine Drawing byJohn KC: PHI Leaming

5. Engmeering design — George Dicter, MGIL New York.

6. Machine Drawing byBhat, ND: Charotar.

7. Machine Drawing byNarayana and Reddy; New age, Delhi,

B. Design data book by 'SG

9. Fundamental of Engg Drawing Interactive Graphics byLuzzader WJ, Duff JM;
10. Mechanical design data book by Mahadevan and Reddy's;CBS

PHI.

NPTEL Link for Design of Machine Elements -

http:/mptelacin/courses/1 121051247

List of Experiments

|. Design and drawing of Single, double amd triple riveted joint
2. Design and drawing of Single and double strap butt Juint

3. Design and drawing ol Welded joint

4. Design and drawing of Socket and Spigot colter joint

5. Design and drawing of Gib and Cotter joint.

6. Design and drawing of Knuckle joint

7. Study of Theories of failure

8. Design and drawing of Solid and hollow shaft
9. Design and drawing of Rigid coupling

10. Design and drawing of Flexible coupling

Lahoratery Course Outcomes: After the completion of the course Lab students will be able to
COl  Design and analysis the different part of an LC Engine like Paston, evlinder. connecting rod |

crank shafls | Nywheel.

€O Compare the materials used in designing the awtomobile engine pans,

cOi Use the suftware fike ALTO CAD  CATIA, PROE, SOLID WORKS.

CO4  Seleet the spring for a proper application also can seleet the proper matenial of spang.

CO5  Design the different types of gear like spur gear, helical gear | worm gear |, bevel gear and also
able to know their practical applications.

CO6  Create o pear box for modern Awomolive velaeles and can use this for the benelits of society,
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MADHAY INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
|A Gowvt. Aided UGC Autonomous & NAAC Accredited Institute Affiliated 1o RGPV, Bhopal)
Department of mochanical Engloecring

For hatchesyadmitted in Academie Sesmlon 2022:13

2120413: Theory of Machines-11

r Category Title | Code | T Credit-4 " Ihu;ri- .I’uju-r
Departmental | soony LT T MaxMarks-35
‘ Core-DC Theory of Machines-11 120520/ | ; ‘ I 5 Duration-2 hrs.

Course Pre-Requisite:
Engincenng Graphics
Mechanics of Materials
Theory of Machines

Course Objectives: To make the students:
1. Understand the basics of synthesis of simple mechanisms.
2. Apply fundamental of mechanics to machines elements which inelude gear, gear train, cams elc..

3. Devclop an ability to design a system, componenl, or process 1o meet desired needs within realistic

consiramis,

Syllabus

Unit- I Gears: Classification, Terminology, Law of gearing, Forms of weeth, Tooth profile, Cycloidal
and Involute tooth forms, path of contaet, teeth in contact, Interference. Spur, Helical, Spiral, Worm and
Bevel gears,

Unit- Il Gear Trains: Simple, Compound, Reverted and Epicyclie pear trains, Velocity Ratio. Vanous
applications of gear trains - Mator car gear box, Differential mechanism, eyelometer mechanism ete.

Unit-111 Balancing: Intreduction, Balancing of rotating and reciprocating  masses, Locomotive
balancing, Balancing of multi eylinder in line engines, Balancing of radial engines. Direct and reverse
crank method of balancing,

Unit-1V Cams and Cam Dynamics: Introduction, Classification of cams and followers, Terminology,
Displacement, Velocily and acceleration diagrams for different follower motions, Synthesis of cam
profiles. Cams with specified comours, Cam dynamics.

Unit-V Synthesis of Linkages: Inwroduction, Types, Mumber and Dimensional synthesis, Funetion
Generation, Chebychev's spacing of accuracy points, Synthesis with three accuraey points of <-bar and
slider-crank mechanisms, Synthesis of crank racker mechanisms with optimum transmission angle, Path
generation.
Course Outcomes: After suceessful completion of this course students witl be able w:

1. Create a gear system fora particulur machinery application, considering tactors like load and speed
Design a customized gear trnin for o given mechanical system
Develop a bulineed configurstion for o eudinl engine, considering optins] perfinmimee and reduced
vibrations
4. Construct a cam system with specified contours
5. Propose 2 linkage with an optimal trunsmtission angl

Qe

Bd

Tapd

lor improved ellicieney and reduced wear,
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MADHAY INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIDR
(A Gowt, Aided UGC Autonomous & NAAC Aceredited Instiute Alliliated to RGPY, Bhopal)
I pepartment of Meehanical Engineering

Text & ReferencesBooks:  ————— -
I. Design of Machmery by Robert | Norton: TATA MeGiraw Tl

3. Theorv of Machines by § § Rattan; Tata McGraw [l

3, Theory of Machines by 1S Khurmni: K Guptag 5. Chand. _
4. Mechanism & H.Ichir!:c Theory by Ashok G, Ambekar: PLI (Prentice-1all lndia).
5. Theory of Machines by Sadhu Singh; Pearson Education.

6. Tltcur-}' of Machines and Mechanisms by ' L Ballaney: Khanna Publishers.

7. Theory of Machines by R K Bansal; Laxmi Publications.

NPTEL Link for Theory of Machines-11

hup: nptelac.in/courses 112104121/1 and Wip:fnptelae.in‘courses/1 12104 (RN

List of experiments I

1. Study of various tvpes of gears.

-4

Study of various types of gear irains.

Lad
[

Balancing of rotating masscs.

Balancing of reciprocating masses.

L J..

Study of kinematic synthesis of mechanisms,

Study of cams and followers.

?.

To draw cam profile. velocity and acceleration dingrams of a given cam-follower miechanism.

Draw the profile of various cams with different types of Tollowers.

o »

Plot the follower displacement vs angle of cam rotation curves for changing compression spring.
follower weights and cam speed.

10, Calculate the epicyclic gear ratio, input torque, halding torque and output lorgue.

Labaratory Course Outcomes: After the completion of the course Lab student will be able to

CO1 ldentify the kinematie chain and mobility, and perform the Kinematic andalysis of o given mechanism.
CO2 Analyze various motion transmission elements like gears, gear trains, cams, belt drive and rope drive
CO3 Determine the degrees-of-freedom {mobility) of a mechanism

CcO4 Apply the fundamental principles of statics and dynamics 10 muchinery.

CO5 Evaluate the dynamie forces for varions machines,

CO6 Analyze the fi undamentals of machines for desired kinematic or dynamic performance,

S VE O
r o,
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MADHAV INSTITUTE OF TECHNOLOGY K SCIENCE, GWALIOR
(A Gowt, Aided UGC Autonomous B NAAC Accredited Institute Alfilated 1o RGPY, Bhaopal)
pepartment of Mechanlcal Engineering

For batches admitted In"Acndemic Sesalon 2022-23

2190413: Theory of Machines-1

Category Title Conle Credit=4 Theary Paper J
o2y I T 2

L| 1 I Max Marks-15

-

Rl [Juration=2 hrs
2 | Fy !

Core-1C

Theory of Machines-|

1 P

Pre-Requisite:

Engineering Graphics, Mechanics of Material

Course Dhjectives:
To make the students:
1. Familiarize with different types of mechanisms.
2. Understand the basics of synthesis of simple mechanisms.
3. Apply fundamental of mechanics to machines which include engines, linkages etc..

Svllabus:
Unit-1 Mechanism: Machine, Mechanism, Kinemanucs Links, Pairs, Chains, Degree of freedom.
Mechanisms and its Inversions; Slider, Double Slder and 4 bar mechanism. Lower pair mechanisms:
pantograph, Straight line motions. Davis and Ackerman Sieering Mechanisms,

Unit-11 Kinematic Analysis: Displacement. velocity and aceeleration analysis of plane mechamsms; relative
velocity, instantancous Centre, Kennedy's Theorem, Klein's construction metheds. Conolis component.

Unit-I11 Dyvnamie Analysis: D" Alembert's principle. Equivalent dynamic system, Graphical and analvtical
methods of dynamic {orces, analysis of mechanisms and machines including reciprocating engines.
Flywheel Introduction, Turming-moment diagrams and Flywhee analysis.

Unit-1V Brakes: Analysis of simple brake assuming unifonm pressures and uniform wear, band brake, block
brakes, internal and external shoe brakes, braking of vehicles,

Clutches: Single plate and multi plate clutches, cone clutches, centrifugal clutches,

Dynamometers: DifTerent types and their applications.

Unit-V Gavernors: Introduction, Types of governors, Various gravity amd spring-controlled goverors,
governor characteristics, Effort and power ol a povemor, Controlling force dingrams. CoetYicient of
insensitiveness.

Gyroscopes: Gyroscopic couple, Effect of Gyroscopie couple on the stability of four wheel and two-wheel
veehicles, Aeroplanes and Naval ships, Gyrostabilisers.

Course Outonmes:

Adier suceessful completion of this course students will be able 1!
1. Create o mechanism that meets specilie regquitensents Tor degree of freedom,

Construct o mechanisn that achieves u desired istuntaneous center in its motion

Develop a Mlywheel desipn thin meeis reguirements fora given reciprogiting engine.

Modify a braking system suitable for o particulor type of vehicle.

Design a pyrostubilizer for o specific application.

m/ \‘/m @ I \(/ &j
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MADHAV INSTITUTE OF TECHNOLDGY BACIENET GWALIOR
A Govt Aided UGE Autornmout B NAALC Aeecedited laittute AN aTsd 10 PGP RRapal]
Department of heghard il Trgmeesing

Text Mooka:

L. Theory of Machines by Ratan, S5 18110
2 Theory of Mackime In sooptenit, R TN
' 1 Theory of Machine by fallaney, L Kanna b
4. Mechamum and Meclone Thers b Ails Lar. Al T
r S Theory of Merhamsm amd Magchmet iy Sharma, €5 arwed Parobur K PRI
v Theor of Machmes by Revan, Thomee, Pearun CNS LI el

Mechaniem and Machime Theory b Ran, 15 and Dk kipany, New Age Delhi

] K Theors of Machines ol tagdivh, Metrepolitan ool Co Dell

9 Theory of Mechamums & Machines byCGihosh, A Mallik AR, Alfilated Fast Weat Prews Nelin
b

ST Link for Theons of Machines-1

I http. mptelacaneourses H12104120 1 and hip pptelac incourses | 12|18
I List of experiments
| 1 Study of Kinematies Tinks pars and chamns

T Tofind depree of freedom of a given mechanism
' 1 To study all imversions of four-bar mechanisms using mxdels,

4 Draw veloam and seceleration polygons of all moving link joants in shuder crank

mechanism

Study of mertia forees i reciprocating parts and analysis of fMyw heel

Study of vanous tvpes of governon.

Study of vanows rvpes of cluich

5. Stdy of vanous vpes of brakes.

9. Study of vanous types of dynamomeler.

10 Use virtual lab for any two expenmenis.

11 Determime the pvroscopic effect of a rotanng disc.

1= Determune the Conolli’s component of acceleration.

15 Find the total ship, creep, velocity ratio and coefTicient of friction between belt and pulicy
sysicm

14 Measure the percentage shp at fined belt tension by varying load on brake drum

o LA

Course Outcomes:
After successful completion of this course students will be able 1

CO1: Desipn and analyee med hamieim required Tor the specitied ppe vl molion

CO1: Construct different types ol cam profile Tor 4 given data

COry: Draw mversions and determine velooity and dceeleration of diflerent mechanims

CO4: Analyee vanis et on Draisinissin elements Dke gears, goan rams. vams, Belt dive amd rops

drive
COS5: Compure the various components velated i nachines and mechanism

i Determine the degrees-ol-Treedom bl )o@ s hansin
r—

&7
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MADHAY INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
(A Govl, Alded UGC Autonomoius & NAAC Accredited institute Alliliated to RGPY, Bhaopal)

Department of Mechanical Englineering

For batches admitted In'Aeademic Sesslon 2022.13

Production Lab

(_':Ilrp_n:':r_ T e Conle
_Du:r-.mn'u:lﬂul Lab | Production | 0S5 | L
Core-DLC Lab I

Croedi-2 [ Iractical hlur. Il

| IF | Max Marks-tl)
Tt Min Marks-19

Course Objective:

.
3

L

multiple labs using lathes, milling machines, grinding machines, ete.

To demonsirate the fundamentals of machining processes and machine tools.

To develop fundamental knowledge on tool materials, cutting Muids unil tool wear
mechanisms,
To apply the fundamentals and prineiples of metal cutting to practical applications through

List of Experiments:

:ﬂ-]?l!.lph!;lr-ll'l—'

9

110,
1.
12.
13.
|4,
15.

Step Turning and Taper Tuming on Lathe.
Threads Cutting and Knurling on Lathe.

Machining Flm Surface using Shaper Machine,
Manufacturing of Spur Gear using Milling Machine.
Making Intemal Splines using Sloting Machine,
Hole on work picee through Drilling.

Grinding of Single Point Cutting Tool

Slot/ Groove cutting using shaping machine,
Performance on mold making of Simple companent,
Performance on pattern making of Simple component.
Performance on Metal Casting of Simple component.

Performance on Sheet Metal work of Simple component.
Performance on hot forging of Simple component

Performance on Welding of simple work picce (Example Arc Welding)

All Students must complete one skill based project assigned by faculty

Laboratory Course Outeomes: Afier the completion of the course Lab student will be able to:

01 Demaonsteate the filure nocurs during manufcturing process,

C

O Apply the theory of metal culing in experiments.

CO3 Perform step, laper Iming, kel samd Hhreading.

CO4 Produce stepped surfice using shaper and keyway using milling mnehine.

CO5 Demonstrate knowledge of different machine toals used i machine sl

CO6 Evaluate the chap thickness ratio, shear angle and nutental removal ke,

f,&/] f' \/‘;
ot
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Item  To review and finalize the Expenment list Lab manual for all the Laboratory
22-23)

MFE13  Courses to be offered in Batch IV semester (for batch admitted in 2022-2
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MADHAY INSTITUTE OF TEC"NULUGY & SCIENCE, GWALIOR
(A Govt, Aided LOC Avtonomaus Instilute AfTilinted o RGPV, Bhopal}
NAAC Accredited with A+ Graile

Mechanical/Automobile Enpg.

SNo. | Subject Code

Subject Name

|

2120412/2190412 Design of Machine Elements
2 |

212041 32190413 Theory of Machines-1/11
3 21204 1572190415 Production Lab

70
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MADIHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
(A Govt, Added UG Autemiminis pstinute AdTiliated o RGEY, Bhospaly
SAAC Aceredited with A+t Coraile
Acndemic session 2022-21 wilmdtted

2N20412/2090412; Phesign of Machine Elements

Category Title T Code | Credit-4 Theory

= 5 | =f- = Paper
Departime o _ [ Trzmanzzionn | 1L ['r I Max. Marks-50
L(!'un;-I;E'm] Design ol Machitie |' . — Ilnr::!mn-Z“hh
IElements l ) | | 7 :

List of Experiments

l.  Design and drawing of Smgle, double and triple riveted joint
2, Design and drawing of Single and double strap buit joint

3. Design and drawing of Welded joint

4. Design and drawing of Socket and Spigot cotter joint

5, Design and drawing of Gib and Colter joint.

6. Design and drawing of Knuckle joint

7. Study of Theories of failure

8. Design and drawing of Solid and hollow shafl
9. Design and drawing of Rigid coupling

10, Design and drawing of Flexible coupling

Labaratory Course Qutcomes: After the completion of the course Lab students will be

able to
COV  Design and znalyss the different pant of an L.C Engine fike Piston, eylinder, connecting rod |

crank shafls | tlywheel.

€02 Compare the malerials used in designing the automabile engine pans.

O3 Use the soltwane like AUTOCAD . CATIA . PlOVE, SOLID WORKS.

CO4 Select the spring for a proper application also can select the proper malerial of spring,

CO5 Design the dilTerent iypes of gear like spur gear, helical gear , worm gear . bevel pear and
also able to know their practical applications.

CO6 Create o gear hox for modern Automolive vehicles and can use this for the benefits off
society.

s &
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
(A Govt. Aided UGE Autonemous Instite Allinted 10 RGPV, Bhopal)
NAAC Accredited with At Grmle

21204132190413; Theory of Machines-1/11

Catepory Title Codle Cruedit-4 Theary Paper \
. " . . I_ T r
Deparimental Theory of Machines- apzndipanaly | LT Max Marks-50
Core-DC il 2 | ) Duration-2 hrs.

List ol experiments

Study of Kinematics links pairs and chains,

To find depree of freedom of a given mechanisn,

To study all inversions of four-bar mechansms using models,

Draw velocity and aceeleration polygons of all moving link joints in slider crank
mechanism.

5, Srudy of inertia forces in reciprocating parts and analysis of flywheel.

6. Study of various types of govemors.

7. Study of various types of clutch.

8. Study of various types of brakes.

9.  Study of various types of dynamameter.

10. Use virtual lab for any two experiments.

11. Determine the gyroscopic effect of a rotating disc.

12. Determine the Coriolli’s component of acceleration.

13. Find the total slip, creep, velocity ratio and coefTicient of friction between belt and

pulley system.
14, Measure the percentage slip at fixed belt tension by varying load on brake drum

I

Course Quicomes:

Afier successful completion of this course students will be able 1o

CO1: Design and analyze mechanism required lor the specified type of motion.

C02: Construet different types of cam profile for a given data.

CO3: Draw inversions and determine velocity and acceleration of different mechanisms.

CO4: Analyze various motion (ransmission clements like gears, gear trains, cams, bele drive amd
rope drive,

C05: Compare the various companents related to muchines ond mechanism.

CO6: Determine the degrees-of-freedom (mobility) ol o mechanism.

VAL S VAR
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MADIHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
(A Gost, Arded UG Autonamont listitore AdTiliored o RGP, Ihopal)
S AAL Acerediied with A Grade

2IOALS 2190418, Praduction Lab

'_-l:.'ulr;:nr} | Tl e redii-2 Practical Skal
! . ' ’ 1
| Departmental ©ab C Prduetion HHLTIESHIR LA L ' I l " :.'l.n “ark ’--"I“
Core-DLC L al l . | i Min Marks- 1%

L | R

List of Experiments:

! Step Turmng and Taper Tuming on Lathe

2 Threads Cumng and Knuthng on Lathe

3 Machining Flat Surface using Shaper Machine,

4 Manufactunng of Spur Gear using Milling Machine.

5 Making Internal Splines using Slotting Machine.

f Hole on work picce through Dnlling.

T Grinding of Single Poimt Cutting Tool

B St Groove cutting using shaping machine.

Q Performance on mold making of Simple component.

10 Performance on pattern making of Simple compaonent,

i Performance on Metal Casting of Simple component.

12 Performance on Welding of simple work piece (Example Are Welding)

13 Performance on Sheet Metal work of Simple component.

14 Performance on hot forging of Simple component

Laburatory Course Outeomes: Afier the completion of the course Lab student will be
able ta:

01 Define the differemt conventional method of material removal and funcuon of
different parts

C02 Apply the theory of metal cutting i experiments

€03 Perform step, taper turming, konutling and treading,

C04 Produce stepped surfuce using shaper and keyway using alling wachine

C0S Demanstrate knowledpe of different machune wols used in machine shop

COy Evaluare the chip tuckness pano, shear angle and maenal removal mae

M/ \/ .W# y
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MADHAYV INSTITUTE oF TECTINULGGT & SCIENCE, GWALIOR
(A Govi. Atded UGC Autonomuous Institute Adlilated 1 RGPV, 1hopal)
' NAAC Aceredited with A++ Grade

ltem
ME14

To review and finalize the suggestive list af projects which can be offered under the “Skill
based mini-project’ category in various luboralory components based courses to be offered in
B. Tech IV Semester (for the batch admitted in 2022-23),
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MADIAV INSTITUTE

OF TECHNOL 0OGY & SCIENCE, GWALIOR '
(A Gost, Aded UGE Autonomunis tnstitute AfTlited o RGPV, Bhopal) |

NAAC Accredited with A+ Grnile |

M rchnulnllmulunmlﬂ-lrl'-:'n e

S.No. Subject Code Subject Name
|
2120412/2190412 Diesign of Machine Elemenis
2
21Z0413/2190413 Theory af Machines-[/11
3 2120418/2190415 Production Lab
I
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
(A Govt, Aided UGC Antonomous Instivute Alliliaed 1o RGPV, Hhopal )
SNAAC Aceredited with A+ Grade

Academic session 2022-23 admitteld

2120412/2190412, Design of Machine Elemenis

Category Title Cuoule Credit-4 Theory
- Paper -
Deparmental | =T s 1IIINEIL | L f-r P Max Marks-50
Core-DC Design of Machine Buralion 2 hs.

=4

Lilements 7 h |

Skill Based Project

1. FEA of lap joint based on various geometrical parmeters (o study the behaviour of
weld strenpgth

2. Simulation of welding to study residual stress and distortions

3. Analysis of composite multi leal spring using ANSYS 2020 R

4. Heat Transfer analysis for different materials of ball bearing using ANSYS 2020 R1

5. Numerical analysis of Modified tooth in Spur Gear for increasing the performance by

reducing the assembly errors and gear slippage in the axial dircction during dynamic

G

o Y 0
r//é/) Y \/
R\
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
{A Govt, Aided UGC Autonemous Institue Afliliated 10 RGPV, Hhopal)
NAAC Accrodited with A+t Grale

2120413/2190413; Theory of Machines-1/11

Category Title Coile Credif-4 Theory Paper

. Bl
Departmental Theory of Machines- | 212 132190413 LT ; Max, Marks-540
Core-DC il 2 I 2 [uration-2 hrs.

Skill Based Project

I. Investigation of gyroscopie couple for sel-balancing vehicle,
2. Understanding of balancing and alignment

3. Development of various loy mechanism

4. Understanding of Gear based quick return mechanism,

5, Investigation and understanding of geared cycle.

6. Understanding of gear mechanism used in watch.

7. Design of easy (make/use) cyele.

8. Working mode] of epicyclical gear train.

9. Investigation and understanding of spons cycle.

P
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MADIAV INSTITUTE OF 'I'IiﬂllNULUﬂY & SCIENCE, GWALIOR
(A Govt, Aided DG Autonmons Insilule AlTliated i WO, Dispald
AAAC Aceredlicd with A+ Cariile

2AMIS2190415; Praduction Lab
C:Itugnr}- T Title 0 Code o Credistsd T Practical Shot
Deparimental Lab |‘|‘l:d1,||:11'|.1:'|,_- amns2mas (Lo po "Mk Marks-6i)
Core-DLC Lalb N = [ MinMarks-19 ‘

Skill Based Project

e

10.
3

12

Design and simulation of venting passages o prevent blow hole deleet.
Development of low-cost experimental setup to study metal flow through gating
channels,

Preparation of different types of pattemns by using wax/wood material,
Fabrication of working model of brazing and soldering setup,

Preparation of educational wooden model of different types of furnaces.
Working model of the coining machine and prepare the die for the caining.
Fabrication of plastic injection molding machine by using extrusion pringiple.
Preparation of educational model of powder metallurgy setup,

Demonstration model of MIG and TIG setup,

Battery operated working model of lathe machine,

Working setup of Arduing CNC plotter,

Working model of foot operated hammering machine for forging purpose.

o\
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MADHAV INSTTTUTE OF TECHNOLOGY & SCTENCE, GW Lo
P Al D0 Satementminn & N 4N Socreddbel Disibrmie a0 areil v B0y Piyesjhal
Department of Mechanieal Engineering

For batchsysdmiited In'Acndemle Sesalon 202324
Basic Mechanical Engineering

Category | Title Coele

ar Credit=3 | Theory Paper

Enginur:ring | Basic JIE2 1210062 L [T | | Max.Marks-50

Science- Mechanical 2 [ < | Puration-2 hrs.
ESC Engincering

Course Objectives: To make the students;
L. Develop the fundamentals of Engineering materials, measurement and reciprocating machines.

2. Develop an ability to understand the Thermodynamie laws, steam generator and reciprocating machines
for solving engineering problems,

3. Demonstrate Engines and Boiler fundamentals using models,

E_\_'Ilnhu.!

UNIT-1:

Materials: Classification of engineering material, composition of cast iron and carbon steels on iron-carbon

diagram and their mechanical properties; Alloy steel and their applications; Stress-Strain diagram, Hooks
low and modulus of elasticity. Tensile, shear, hardness and fatigue testing of materials,

UNIT-1I:

Measurement: Temperature, pressure, velocity, flow, strain, force and torque measurement, concept of
measurement error & uncertainty analysis, measurement by Vemier caliper, micrometer, dial gauges, slip
pauges, sine-bar and combination set; inraduction to lathe drilling, milling and shaping machines,
UNIT-111

Fluids: Flud properics, pressure, density and viscosity: pressure variation with depth, siatic and kineue
enerpy; Bemoulli's equation for incompresable fluids, viscous and wrbuelent fow, working principle of
fuid coupling, pumps, compressors, turbines, positive displocement machines and prewmitic machines.
Hydrmaulic power & pumped storage plants for peak load management as compared 10 base load plants,
UNIT-IV

Thermodynamics: Zeroth, First, second and third law of thermodynamics; steam properties, steam
processes ol constant pressure, volume, enthalpy & entropy, classification and working ol boilers,
efficiency & performance analysis, natural and nduced  drought, ealeulation of chimney  heigh,
Refrigeration, vapour absorption and compression cyeles, cocfTicient of performance (COP),

UNIT-V

Reciprocating Machines: Steam engines, hypothetical and actual indicator diagram: Camot eyele and
ideal efficiency; Ono and diesel eyeles; warking al two siroke & Tour siroke petrol and diesel 10 engines,

Course Outcomes: Aller successful completion of this course students will be able 1

1. Determine the wield strengh and modulus of elasticny from o given siress-strain Jiugram.
3. [Design @ measurement scip for aspeaific engmeering lask,

1, Analyze the working principles af pumps, compressors, lrbines, and positive displacement machines.
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4.Calculate the efficiency of different hotlers,
5.

Evaluate the practicality and limitations of different reciprocating machine cycles.

Reference Bonks: =

1.

.
¥,
4,
5.
.
7,
8.

Naruln: Materinl Science; TMI

Agrawal B & CM; Basic Mechanical Engineering: TMH

Nag PK, Tripathi et al, Basic Mechanical Engincering, TMIT
Rajput; Basic Mechanical Engincering.

Sawhney GS; Fundamentals of Mechanical Engibneering, PHI
MNakra and Chaudhary; Instrumentation and Measurement; TMH
Nag PK: Engincering Thermodynamics; TMH

Ganesan; Combustion Engines; TMIH,

<
N\

|
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MADHAV INSTITUTE OF TECH NOLOGY & SCIENCE, GWALIOR
& Crand, Adiledd LGC Aualonmmans & NAAL Areredinad Dnstituic alTiliated da LY, Whapnls
Department of Mechanical Engineering

For batehies admitted In"Academic Sesslon'2023-24

Basic Mechanical Engincering Lab

Category Title Code Credit-1 Practical
End Sem
Engincering Basic Mechanical 3120026 |L |T [P | Max.Marks-60
Science- Engineering Lab - 5 Min.Marks- 19
ESC = N

List of Experiments:

Lol [l

P

=

10,
1.

Study of vertical boilers,

Study of Locomative boilers,

Study of Babeock and Wilcox boilers.
Siudy of Lancashire, Comish and Cochran boilers.
Study of boiler mounting and accessories,
Study of 2 stroke diesel and petrol engines.
Study of 4 stroke dicsel and petrol engines.
Study of steam engines.

Study of Lathe machine,

Study of Vernier and Micrometer.

Study of Internal Combustion Engine Parts.

Skill Bascd Projects:

[ |_\_'|.._.

SEAFNE

10.
11.
12
13

S Y

1,

15,

16,

Measurement und calibration using slip gouges
Performing energy audit using stroboscope and lux meter
Wake a Free cnergy Steam Engine at home
Make an Air Compressor at home

Mini Bench Tapping machine project

Make o Robotic Amm

Tomado in o bottle

Make a Hydraulie Lift

Thermal Expansion project

Make a positive displacement pump

Make a mini thermal power plamt

Make a fire hydrant.

How an airplane wing creates Bift and how wind wrbine blades are spun b

: y the wind, My .
To make a model for measuring the pressure distribution in a SR i tke a model,
confirm Bernoulli’s equation, ergent duet to
wMake a digital hydranlic bench.

To make n model for induced draught and natural draugh

AN

LA S
ANV L Vv o
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Course Outcames: After suceessful completion of this course students will be able o

1. Perform tests on testing machines {or mechanical properies, .
2. Demonstrate the functionality of different boilers and 1O, engines,

3, Operate lathe, milling, shaper machine fo 1um a work-pieee 1o specified dimensions,

4. Propose measuring instraments {or a given uhject,

Reference Books:

Narula; Matenal Science; TMH

Agrawal B & CM; Basic Mechanical Fngineering; TMH

Nag PK. Tripathi et al; Basic Mechanical Engineering; TMH
Rajput; Basic Mechanical Engincering:

Sawhney GS: Fundamentals of Mechanieal Engibneering: 'L
Nakra and Chaudhary; Instrumentation and Measurement: TMH
Nag PK: Engineering Thermodynamics; TMH

Ganesan; Combustion Engines; TMH
(e {6
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MADHAVISSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
% onh . Akt 1 G0 Asbomsmen & SR Vecrelite® Bnsiinae stfifban e i 0oy Whkopal i
Department of Mechanical Engineering

For batehenndmitted In‘Acandemic Sedalon 2023-24

310001 4: Engineering Graphics

|__C_r_llfgnr_1.— Title '_ o Code | Credit-} | Theory Slat
E‘:I‘I..g:lntl.‘rilng Engimeering FHHH 2000014 L IT T P Man Marks-15
Seience-ESC Graphies [—i—'ll—ll— 1 Duration-2hrs.
L \
Course Objective:

1. To inculeate the imagination and mental visualization capabilities for imterpreting the geometrical details
of common engineering ohjeets,

2. To impant knowledge about principles/methods related 1o projections of onedwo and three dimensional
objeets,

Syllabus:

Unit-1

Introduction and scale: Basics of instruments. Lettering and  dimensioning, Plane  geometrical
constructions, Main and diagonal seale - Represenntive fraction, Unit conversion and Exereises based on
linear, area, volume and speed. Seale of chord,

Engineering eurves: Cyelnidal curves - eyelaid, epieyeloid and hypoeyeloid curve, tangent and normal.

Spiral curves - Archimedean and logarithmic spiral curves, Tangent & normal on the curves. Involute
curv'e.

Unit -2
Projectinn of paints: Introduction, types of projections, quadmnt system, positions of points and Exercise.
Projection of straight line: Introduction, Orientstion ol a straight line, Traces of a hine and Exeroise.

Unit -3

Projection of planes; Introduction, Types of planes, Traces of planes, Position of plancs and Exercise.
Projection of salids: Iniroduction, Types of solids, Positions of solids and Exercise.

=
;ij:ti:lun of solids: introduction, Types of section planes and Anti-section and Exercise,
Development of surfaces of right solids: Introduction, Methods of development & anti-development and
Exercise.
Intersection of evlinders: Introduction, methods of developments, intersection of cylinder by another
cylinder and exercise.

-5
:L:ir;:“'t‘ri’-‘ projections: Introduction, sometric seale, isometric axis, isometrie view and isomelric
projections from orthographic views, orthographic views from pictorial view and exercise,
Computer Aided Drafting using Auto CAL: Introduction, software's basic commands, transformation
and editing commands,

Course Outcomes: After sugcessiul completion of thes course students will he able 1o
1. Create proficiency in drivwing ol seale, curves, spirals and invelutes,
2. Determine the positions of puints in various projections, applying the principles of quadrant systems
and traces of lines

e /. "
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- Apply principle af prajections in planes il sl s . B
Apply sectioning techniques to analyze and interprel the internal Ivnl_un:u ol solids

- Exhibit compeicnce in goneraling TROFEIre progecions g Anto CAD,

Text books:

1, Engineering Drawing by M. D, Bhatt, Charstar Pulshieation Py, Lid,

2: Engincm‘ing Drawing hi.- PS Gill, S, K. katariad sons, Delhi .

3. Engineering Drowing by BasantAgrwald C. M. Agrowal, Tota MeC :rT[LW' PO Eadoentaon Pyt Lt

4. Engincering Graphics by K. Venugopal, New Age International Publication, India

i

NPTEL Link for Engineering Graphies:

http: Snptel ae infcourses/ ] 12 103019/

o —
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
1% G, Abibel L (20 Lulnmremens & Sy s Acerealiivd Busabtonte a0 dtval ga JEEG 1Y, Ihmpunl)
Department of Mechanical Engineering

For batches admitted In Acndemic Sesslon 2023-24

3100018: Engincering Graphics Lab

Catepory Title Code Credit-1 Practical End
- ; | Sem o
ESC Engin coring | 3100018 L T P | Max.Marks-60
Graphics Lab : A 3 MinMarks-19
L

Laboratory Work

—

List of Experiments:

1.To prepare sheet of Plain scale, diagonal scale and Scale of chord.
2.To prepare sheet of Cycloidal curves.

3.To prepare sheet of Projection of points and lines.

4.To prepare sheet of Projection of Planes,

5.To prepare sheet of Projection of Solids.

6.To prepare sheet of Section of Solids.

7.To prepare sheet of Development of Surfaces.

8.To prepare sheet of Isometric and Intersection of Solids

Skill Based Projects:

1. To prepare the 3D view of any object.

2. To Prepare scale for your home and make a map using this scale.
3. To prepare cut section models drawing of any object.

4. To make paper object, cut and show the development of surfaces.

Course Outcomes: Afler suceessful completion of this course students will be able to:
1. Create proficiency in druwing of scale, curves, spirals and involutes.
2 Determine the positions of points in various projections, applying the principles of quadrant systems
and traces of hines
3. Apply principle of projections in planes and solids.
4. Apply sectioning technigues to analyze and interpret the inlernal features of solids
5. Exhibit competence in generating isomelric projections using Auto CAD,

Text books:
| Engincering Drawing by N. D, Bhatt, Charostar Publication Pvi. Lud,
2 Engineering Drawing by P.S. Gill, 8. 10 katarinde sons. Delhi

3,Engineering Drawing by BasamAgrawal& C. M, Agrawal, Tata MeGiraw Hill Education Pyt Lud,
4 Engineering Graphics by K. Venugopal, New Age International Publication, [ndia

o
S IV, -
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AMADHAY INSTITUTE QF TECTINOLOGY & SCIENCE. GWALIOR
L et Al DGL U CT R S B R Aveivslibee Trstitnte wlfaliatod ey, |1I|~|p|lj
Department of Mechanieal Englneering

For bateheyadmitted inAcademie Sealon'1023-24
3100024: Manufacturing Practices

[?ntcgnr}- Title Caile Credit-1 Practical End
_ Sem

Engincering Maonufachuring 00024 L. T I* Mz Marks-6i)

Science-ESC Practices \ E ) 3 Min. Marks-19

Course Ohjectives:
1. To familiarize with the basics of tools and equipment used in fitting, campentry, sheel metal, welding

and smithy.
2. To with the production of simple models in the above trades.
3. To develop gencral machining skills in the students.

Svllabus

UNIT-I

Introduction: Manufaciuring Processes and its Classification, Casting, Machining, Plastic deformation
and Metzal forming, Joining Processes, Heal treatment process, Assembly process.

Black Smithy Shop

Use of various smithy tools. Forging operations; Upsetting, Drawing down, Fullering, swaging, Cutting
down, Forge welding, Punching and drafting.

Suggested Jobs: Forging of chisel, forging of Screw Driver.

UNIT-I1 Carpentry Shop

Timber: Type, Qualities of timber disease, Timber grains, Structure of timber, Timber seasoning, Timber
preservation. Wood Working Tools: Wood Working Machinery, joints and joinery, various operations of
planning using various carpentry planes sawing & marking af varipus earpentry joints,

Sugpested Jobs: Name Plate, Any of the carpentry joimt like mortise or lennon Joint.

UNIT-111 Fitting Shop:

Swdy and use of measuring instruments, Engineer steel rule, Surface pauges caliper, Height gauges,
feeler gauges, Micromeler. Different types of files, File cuts, File grades, Use of surface plate, Surface
gauges drilling wapping Fitting Operations: Chipping filling, Drilling and Tapping.

Supgested Jobs: Preparation of job piece by making use of filing, sawing and chipping, drilting and

yapping operation,

UNIT-1V Foundry:

pattern Making: Study of pattern materinls, patlern allowances and types of pattems, Core box and ¢ore
rint, Use and care ol ol used for making wooden patierms,

Moulding: Propertics of good mould& Core sand, Compositien ol Green, Py el Lo sand, Methods
used 10 prepare simple green and bench and pit mould dry sand beneh mould using single picee and split

pﬂtl:ms-

UNIT-V Welding: Study and use of wols used for Brazing, Soldering, Gos& Are welding, Preparing Lap
& Buit joinis using Gas and Are welding methads, study of TIG and MIG welding processes. Safety

NSy e o
£ . T

2
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precautions,

Course Outeame: Afler successful completion of this course students will be able

1o 1denti fy the tools used in foundry, welding, sheet metal work, carpentry and [ining shop
2. Categorize the Manufacturing 'rocesses used in engineering applications

3. Examine the materials used in manulaciunng process

4, Demonstrate the failure occurs during mamulacturing process

Text & References Books:

1. Bawa HS; Workshop Practice, TMH

2. Rao PN; Manufacturing Technology-Vol | & 2, T™H
3. John KC: Mechanical Workshop Practice: PHI

. HazraChoudhiry; workshop Practice-Vol.1 & 2.

5, Jain R, K Production Teehnology

£

NPTEL Link for Manufaciuring Practices

i nptel ac.in/courses/ 1 121071457

Laboratory Work:
Relevant shop fMoor exercises involving practice in forging, Carpentry, fitung, pariem making, Sand
casting. Moulding, Welding, Sheet metal fabrication technigques.

B

— e - - —
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VADHAY INSTITUTE OF TECHNOLOGY & SCIENCE. GWALIOR
iA Gamy, Nided LG Atnomess & % WAL yeevedited Imsnitiwte ifilared e WP, Bhopali
Department of Mechanical Enrincering

Far batches admitied Tn‘Academic Session 2023-24

3120221 Material Sefence

|_ Category | Title Code Credit-3 Theory Pap;'q
| Deparimental | Naterial 3120221 |t 1 T | P [MaxMarks50
Core-DC i Science | | 2 | 1 Duration-2hrs,

|

Course Objectives: To make the students to understand:

1. The basic fundamentals of matenals science and engineering.

2. The different classes of materials, their properties, structures and imperfections present in them.

3. The functional properties of materials and the roles of microstructure, heat treatment defects and
cnvironment play in typical engincenng applications.

Syllabus

Unit-1 Structure of materials

Fundamentals of crvstal structures and crvstal systenu envstallographie planes and directions, linear and
planar density. single crvstal, polyerystalline matenial and non-crystalline materials, Homogeneous and
heterogencous solidifications, Crystal imperfections: point, line, surface and volume defieets.

Unit-11 Materia) testing and mechanical properties

Mechanical properties in static tensile, compression and bending tests, Hardness: Rockwell, Brinell,
Vicker's. Impact toughness and fracture toughness,

Role of dislocations in plastic deformation, slip and twinning processes. Mechanism of ductile and britle
fracture. Fatipue: Cyvelic stresses. S-N curve, ¢rack initiation and propagation, factors affecting fatigue
life: Creep: Generalized creep behavior, stress and temperature effects.

Unit-111 Engineering Materials _
Ferrous (Steels and Cast irons with role of different alloving elements) and non-ferrous metals and alloys

(Aluminum. Magnesium, Titanium. Copper. Nickel allovs), Nano-materials, Ceramic material,
Composite material with their properties and applications, Smart materials, Bio-matenials

Unit-1V Phase diagrams and phase transfarmation of metal alloys
Concept of phases. Gibb's phase rule, Lever-rule. binary isomorphous and ewtectic phase diagrams,
Eutectoid. Pentectic and Peritectoid systems, allotropy in wron, Fe-Fe:C phase diagram; lsothermal

rransformation of austemts, continuous cooling transformation of austenite, Objectives of heat ireatments,
Annealing, Normahizing. Hardening ibulk and surface)

Unit-V Environmental consideration and some case studies
Corrosion: Introduction, types & its prevention: generalized matenal selection process, matenal selection
for [nﬁlunalh--ﬂwqd eviindrical shaft, Automotive valve spring. onhopedic implants, Integrated eircuit

and etc.

Course Outcomes: After successtul complenion of this course students will be able to:
1 Solve the En-,tallng_mphlr planes and directions \

.
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l. Material Science and Engineering: An
z|

31-
4,

. Simulate the mechanical propertics .
. Validate the properties and application of engineering mate . .
. Correlate of heal treatments processes such as Annealing, Normalizing, Hardening

Solve the Environmental issues with the engineering materials

rinls

[ T S PR B8

Text & Reference Boolks

Introduction, William D. Callister, John Willey & Sons Inc.. Tih
edition o

Elements of Materinl Science and Engineering l:;:' Lftwﬂ:m:n‘ H. VWanvizckdison;
Year or the Edition and Publisher and Place of Publication

Material Science and Engineering by Raghvan, V: Prentice Hall of India. ,
Intreduction to Engineering Materials hy Agrawal, B.K; Tata MeGraw Hill. N. Delhi.

Wesley. Mention the

NPTEL Link for Materinl Science

hitps://onlinccourses.nptel ac.in/noc | §_mmO3/preview
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MADHAV INSTITUTEOF TECHSOLOGY & SCHENCE, GAWALIOR
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Department of Meehanieal Engineering

For batches ndmitted InAcademlie Senlon'2023-24

3120222; Manufacturing Processes

Category Title Coile Credit-3 [ Theory _|
Paper |

Departmental hanufacturing 3120222 LT P | Max.Marks-50 |
Core-DC Processes BE : Duration-2hrs. |

Course Objectives: To make students:
1. Able 1o leamn the various methods and types of castings, welding provesses, sheet metal forming,

powder metallurgy

2. Able to examine the principles associated with basic operations invalving the forming, machining
and welding of engincering materials,

3. Aware of the necessity to manage manufcturing processes and systems for the best use of material
and human resources,

Course Pre-Requisites: Manufacturing Practice
Syllahus

Unit-1 Casting: Brief History, Basie principle & survey of casting processes. Samd casting, patiemn
materials, and allowances. Green and dry moulding, moulding methods, moulding sind properties and
testing. Elements of mould and design considerstions. Cores use, core materials and core making
practice. Die, investment and centrifugal costing processes. Melting practice and concepts in
solidification. Inspection and defects analysis.

Unit-11 Forming: Elastic and plastic deformation, Concepl of strain hardening, Rolling, forging,

extrusion, spinning. wire and tube drawing processes, machines and cquipment's, parameters and force

calculations.
Unit-IIT Sheet Metal Working: Role of sheet metal compoenents.Cutting mechanism. Descniption of

cing, lancing cte. Description of forming processes like bending
Rasic clements of presses for sheet metal working. Punch and

cutting processes like blanking. Pier
cup drawing, coining. embossing vic.

Die clearances and die elements.
Unit-1V Welding: Principle of welding, soldering, brazing and adhesive bonding. Survey of welding

and allied processes. Arc welding: power sources and consumables, MMAW, TIG& MIG progesses
and their pammeicr selection, Resistance Welding: principle and cquipment, Spot, projection and
Geam welding processes, Gas welding and cutting: Processes and equipment.

Unit-V Powder Metallurgy: Powder manufacturing, compaction and sintering processes. Advantages
and applications of p/M. Manufacturing of Powder metallurgy components.

Course Qutcomes: After suceessful completion of s course students will be able

Assess melting practice and concepts of solidification, Tnspection and defects

fed b —

~ Agsess punch, dic cle
Adapt suitable welding processes fur engineering applications /
Compose the engingering materinls by o PIM roule

i Is
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Assess machines and equipmient’s used in [prming provess
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Text &Reference Books _ o

1. Jain R.K., Production Technology. Khanna Publishers, 2001
2. Hajra Choudhry, Elements ol Workshop Fechnology, Vol
1994,

3. Produetion Technology by TIMT, Tata MeGiraw-=11ill, . . .
4.Chapman, W A L, Workshop Technology, Vol - 11, Oxford &amp; B Publishing Co, Lo,

5. Manufacturing Processes by Amstead, B UL Oswald and ML, Bepeman, John Wiley and Sons
Ine., Mew York.

6. Manufacturing Technology Vol 1 by TUN. Raa. .

7. Modern Manufacturing Process Engineering by Neibel, B.W., Alan 3. Draper and R.A. Wysk,
MeGraw-Hill Publishing Co., New York. )
8. Manufacturing Enginccring and Technology by Kalpakjian, S, Addison-Wesley Publishing Co..
New York.

9. Materials and Processes in Manufacturing by E. Paul DeGarmo, J. Temple Black, and Ronald
Kohser. Macmillan Publishing Co., New York.

10, Introduction to Manufacturing Processes John A. Schey, MeGraw-11ill Book Co., New York.

11 Meilia Promaters &amp; Mublishers,

NPTEL Link for Manufacturing rocess

htitp:z/inptel.ac.in/courses/ 112107145/
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NEADIAY INSTITUTE OF TECUNOLOGY & SCIENCE, GWALIOR
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Department of Mechanieal Englneering

Far batched ndmittéd In Academlc Sesalon 2023-24

3120223: Engineering Thermodynamics

Category | o 'i‘.llh.-.___. Code | Credit-4 'flwury I‘ilpcr -
Departmental 31202234 LT P Wax. Marks-50
Core-DC Engineering 2120223/ Duration-2 hrs.

Thermodynamics 2IHI2ZN

T

1. Understand the nature and role of the various thermodynamic properties of matter.
2 Represent a thermodynamic system by a comtrol mass or control volume and identify work and/or heal

Course Objective: To make students able 1o

interactions between the system and surroundings.,

3.Recognize the different forms of energy and restrictions imposed by the laws of thermodynmmics on
conversion from one form to another.
Course Prerequisites: Basic Mechanical Engineering

Syllabus
Unit=] Basic Concepts: Thermodynamics, Property, Equilibrum, State, Process, Cycle, Zeroth law of
deal gas, Gas Laws, Avogadro’s Hypothests,

thermodynamics, Staterment and significance, Concept ol un 1
Heat and work transfer. First law of thermodynamics ~Statement of first law of thermodynamics, first law

applied to closed system undergoing a cycle, Process analysis of closed system flow process, Flow energy.

Steady flow process analysis of closed systcnm processes, Limitations of first law of thermodynamies.
Unit =11 Properties of pure substances: - P-V-T surfoces, h-s, T-5, P-V, P-h, T-V diagrams al pure

cubstance, saturated and sub-cooled liquid, superheated vapour, quality of steam, Mollier diagram, sicam

table, different processes, measurement of quality of steam
Unit =111 Second law of thermodynamies: Heot engine, Hent reservoir, Refrigerator, Heat pump, COP.

Carnot’s theorem, Camnot’s eyele, Efficicncy of Camol’s cycle, Statement of sccond law, Reversible amd

Irreversible processes, Consequences of Secand law,

Unit =1V Availability and Irreversibility: Entropy, Entropy changes of Ideal gas, Available encrgy, T-S
diagram, Availability and Irreversibilily.
Unit- ¥V Thermodynamics Relations:
applications.

Air Standard Cycles:
crandard efficiencies and their comp
iden] gases Propertics of mixture of pases.

Thermodynamics relations, ¢g Maxwell relations and  their

Camol, Sterling, Eression, Otto, Dicsel, Dual cycles andd determination of their air
arison. Brayton cyele, Atkinson cyele, PVT relationship, Mixture of

Course Outcomes: Afler suceessful completion of this course students will be able o

Evaluate different processes within closed systems and thelr implicanans using the First Law.

l.

4 Jnterprel Mollier diagrams el steam tables 1o extraet infirmation shoud subsiances

1. [ustrate the implications of violating the Sccond Law af Thermodynumics.

4. Analyze the relationship between entropy changes and available energy in difTerent thermodynamic systems.

YN T S E
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5. Assess connections between different air 81
appliciations

Text &Reference Books: —

1. Engmeering thermodynamies by PR, NOg

2. Thermal engincering by R.K. Rajput

3. Thermal engineering by L. Iallaney

4, P L Dhar Thermal Enginecring

NPTEL Link for Engincering Thermodynamics —

] o
htips://onlinecourses.nptelac.inmoct8 ¢hild ireview

' e - Her el (11 M
andard eyeles and their efficiencies n practical engineering

4
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MADHAYV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR

(A Govi, Alded UGC Autonomous Instite AfTilisted 10 RGPV, Bhopal)
NAAC Aceredited with A+ Grade

Item
MEILG

To review and finalize the Experiment list/ Lab manual for all the
Laboratory Courses to be offered in Batch II semester (for batch
admitted in 2023-24)

a5
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
(A Govt, Added UGE Autonomis Institute AdTTed 1o RGEY, [hopal) I
NAAC Aceredited with At Crade !

For hatehes admitied In Academic Sesslon 2023-24 g

300n26: Basic Mechanieal Engineering Lab

—

Catepory Title " Coe Creddit-1 Practical
. [ End Sem )
Engincering | Basie Mechanical aoonze (L | T || MaxMarks-60
Science-ESC Engineering Lab ——— Min, Marks- 14
I F

_[_.ist_s ol { Experiments:

l. Study of vertical boilers,

T4

Study of Locomotive boilers.

3. Study of Babcock and Wilcox boilers.

4. Study of Lancashire. Cornish and Cochran boilers.
5. Study of boiler mounting and accessories.

6. Study of 2 stroke dicsel and petrol engines.

7. Study of 4 stroke diesel and petrol engines.

R. Study of steam cngines.

9. Swdy of Lathe machine.

10. Study of Vernier and Micrometer,

11. Study of Intermal Cambustion Engine Parts.

Course Outcomes: After successful completion of this course students will be able to:

CO1. Define the essential concepts of thermal, design and production used m Mechanical
Engincering.

CO2. Summarize fundamental lechniques and process used in power generating
machines

C O3, Solve the various prablems based on basic coneepts of Mechanical Engineering.

04, Analyze the vanious gas, stearm and air eycles.

cO3. E\'Hllll'lll' the problems of Steam Generator, Thermodynamics, Steam and 1L.C.
engines

CO6. f:;ulh‘.‘ll;ﬂ[l! the skills to demonsirate steam Generator and reciprocating machine in

epth.

u/\\/ﬂ‘i’“ -\,
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MADUAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
1A Govt, Aided UGC Autonomuous {nstitute AdTmed o RGPV, Bhopal)
NAAC Aceredited with A+t Grade

For batches admitted In Acndemle Sesnlon 1023524

JNO0IE: Engincering 1'.7|rll|'l|].’"."!E Lah

Category Title Code Credit-1 _|_ Practleal End ‘
Sem - |
ESC Engineering A0 IH L T [ P | Max.Marks-60
Graphics Lab - = 3 Min Marks-19

\./
/o |
W(\// L o \/

List of Experiments:
1. To prepare sheet of Plain scale, dingonal seale and Seale of chord.

2. To prepare sheet of Cycloidal curves.
3, To prepare sheet of Projection of points and lines.

4. To prepare sheet of Projection of Planes.

wn

To prepare sheet of Projection of Solids.
6. To prepare sheet of Seetion of Solids.
7. To prepare sheet of Development of Surfaces.

8. To prepare sheet of Isometric and Intersection of Solids

Course Outeomes: Alter successful completion of this course students will be able re:
CO1. Visualize the geometric details of engincering objects.

CO2. Translate the geometric information of engineering obiects into engineening
drawings.

CO3. Draw orthographic projections and sections.

CO4. Develop knowledge to read, understand and explain drawing.

COS5. Improve their skills so that they can apply these skills in developing new
preducts.

CO6, Prepare simple Iayout of factory, machine and buildings.

A &

o8
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
) (A Govt. Aided UGC Autonomots Institute Adlilinted 1o RGPV, Bhopal)
NAAC Accredited with A++ Grade

For batehes admittéd In'Academie Sesalon'2023-24

3100024 Manufacturing Practices

Category Title | Codle Credit=1 Practical
' | | N End Sem |
Engincering Manufacturing Anmnnzd L 1 ] P Mu.\c..‘\-l;trhu-ﬁl?
Science-ESC Practices ‘ 5 . I b Min Marks- |
L ]
List of Experiments:

1. To draw diagram of different tools used in difTerent shops,

[

. To prepare T joint in carpentry shop,

Lad

. To prepare flat surface of given workpiece in fitting shop.

4. To prepare mould in foundry shop.

L

. To prepare casting of given matenial in prepared mould.

=]

. To prepare screw driver and ring in welding shop.

99
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Scanned with CamScanner



-_ @

) 9 U Y 9 VYV ¥ ¥V V V VWV W W w -

MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
(A Gort, Added UIGE Autonomous Institule AdTihated o RGEW, [Ehopal)
MAAC Aceredited with A+ Grade

Item
MELT

- To review and finalize the suggestive list of projects which can be |
offered under the ‘Skill based mini-project’ category in various |
laboratory components based courses to be offered in B. Tech II |
Semester (for the batch admitted in 2023-24).

100
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MADHAYV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
(A Govt. Aided UGC Autonomaus lastitate Afliliated 10 RGPV, Bhopal )
MAAC Aceredited with A=+ Grode

Mechanieal/ Automobile Engg.
S.Nn. Subject Code | Subject Name
l J10HZ6H: RBasic Mechunical
3100026 Engincering Lah
2 R LTTGE] NA00IE: Engincering Graphics Lah
3 IO MO 2d: Manufacturing Practices

1m
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MADIIAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
(A Govt, Added LIGE Avtomoamous Inshitile AT uted o RV, Bhopal)

MAAC Aceredited with A+ Grade

For batchey admitted In"Academic Seaslon 202324

3100026: Basic Mechanical Engineering Lab

Category \ Title Code

Engincering | Basic Meclanical o0 (L |

Scicnce-ESC Engineering Lalb

Credit-1 | Practical

End Sem
Wax. Marks-6i
M Marks- 19

Skill Bosed Project

1. Measurement and cahibration using ship gauges
2 Performing energy audit using stroboscope and lux meter
3.Make a Free encrgy Steam Engine at home
4 Make an Air Compressor at home
5.Mini Bench Tapping machine project
6. Make o Robotic Ann
7.Tarmado in a battle
8 Make a Hydrulie Lift
9 Thermal Expansion project
10 Make a positive displacement pump
22 Mawke i srimi devrmal poner plamnt

12.Make a fire hydrant.

13.How an airplane wing creates lift and how wind (rbine blades are spun by the wind, Make a

muodel.

14.To make a moedel for measuring the pressure distribution in o cenyvergent = divergent duet to

confirm Bernoulli's gquation,
15 Make a digital hydraulic bench.

| 6.To make 8 model for induced drawght and noorm] draoght

VN,

N L a
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MADIAV INSTITUTE OF TECHNDLOGY & SCIENCE, GWALIOR
(A& Govt, Anded UIGE Aditomomons Instile Adliliated t RO, Hhopal)
NAAD Aceredited with A+t Cornile

For batehes admitted In"Academie Senalon 202324

R[S F:nﬁ{“rr-r‘.“n {:rﬂpllh‘! 1.ah

I Catcgory | _:hue'__ " Code _] Creditl “practical fnd |

il — ey ._Snm |

ESC | Engncering L _L L | T | P Mar r.e.-.nh-,.:.n]

| Graphics Lab T % Min Marks-19 |

- ! —— l _ | _d
Skill Based Project

1. To prepare the 3D view of any object.

2. To Prepare scale for your home and make a map using this scale.
. To prepare cut section models drawing of any ohject.

4, To make paper object, cut and show the development of surlaces,

5. To make 3D drawing of five objects in Auto CAD.

v \,/ v
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
(A Gowt, Aided UGC Autonomous Institute Affiliated 10 RGPV, Bhopal)

NAAC Aceredited with A+ Grade

For batches'admitied In'Academic Sesslon 2023-24

3100024, Manufacturing Practices

Category Title Code Credit-1 Practicnl
R | | o End Sem
Engineering | Manufactunn I ll Jnonz4 L T ] P Max. Marks-60
| Seience-ESC Praclices | - | 3 Min Marks-19
. t

Skill Based Project

Design and simulation of venting passages to prevent hlow hole defect.

!'-.l-

Development of low-cost experimental setup to study metal flow through gating channels.

Fad

. Preparation of different types of patterns by using wax/ wood material.

ke

Fabrication of working model of hrazing and soldering setup.

3. Preparation of educational wooden model of different types of fumaces.

-2

Working model of the coining machine and prepare the die for the coining.

e |

Fabrication of plastic injection molding machine by using extrusion principle,
o Preparation of educanonal model of powder metallurgy setup,

9. Demonstration model of MIG and TIG setup

10 Bantery vperated working model of lathe machine

. Waorking setup of Ardoimo CNC plotier.

12 Working medel of foot operated hammenng machine for forging purpose.
/ -
e [
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
[A UGC-Autonomous Institute affillated to RGPy, Nhopal)
COURSE CONTENT: M-TECH (PRODNCTION ENCGINFERING

S60211: Automation & Rohotics

Category “Title Code Credit=) Theory Paper
Departmental  core- | Automation & seOa1eo0211 |L| T P Max, marks: 70
DC Robotics Min. Marks: 28

3 |- = | Duration: 3 hrs

Course objectives: To make the student 10 understand:

The automation and bricl history of robot and applications

About robot end effectors, Robot Programming methods & Languages of robot.
Various sensors and fundamentals of vision systems.

The latest material handling system used in manufacturing industry and the concept of
Automated Guided Vehiele System,

5. The basics of CAD/CAM integration and coneept of the group technology

Syllabus
Unit-1 Automation: - Definition, Reasons lor automating, Types of preduction Automation Stralegics.
Detroit type Automation - Automated flow lines, Methed for work pan Transport, Transfer
mechanism, Buffer storage, control  functions, automation  for Machining operations, design and
fabrication considcrations

] !h..l —_—

Unit-11 Automated Inspection & Testing: - Inspection and testing, SQC, automated inspection -
Principles and methods, Sensor technologics for automated inspection, coordinate Measuring machine.
other contact inspection method, machine vision, optical inspection methods, and non-contact inspection

methods.

Unit-111 Introduction to Robotics: - Historical development, specification, Configuration Drive and
Precision of Industrial Robots, Robot end- effecters. Robaots Kinematics, Direct and  Inverse, Robot
trajectories. Control of Robots Manipulators, Sensing: Range proximity, Touch. Force . Torque,
Surface texture and vision,
Robot Programming: - Robot languages, Robot teaching. Robot level languages, Task level languages
and offline programming, cancept of Al in Robotics.
Unit-IV Robot Application Planning: - Product design and production planning, principles of Robot's
motion economy, design of robotic workstations Performance analysis. Justification ol industrial robots,
Unit-V Industrial Application of Robots: - Selection and use of Robots for foundry and casting,
welding materials handling, machining inspection, assembly and painting, )
Course outcomes: After successful completion of this course students will be able to:
1. State the concepts/components of computer integrated manufacturing and integrate them in a
coordinated lashion
2. Tdentify the main elements in computer integrated manufichiring sysiems.
3. Apply computer aided process planning, feature and group technology, and data exchange in
mantu(acturing processes.
4. Analyze product models with CAM tools and CNC miachines,
Seleet the standard machining codes of programming for different materials

VA
Y
Vi oy
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MARHAV INSTITUTE OF TICHNDLOGY & SCIFMET, GVWALIOR
[A LHGE Automamany inalitute stfiligted 1 ARG, Fhopai]
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6. Design Flesible manulactunng ocll after caomvang out S fechinology study and finally

creatine FAMS
Text & References Moonka:
l. Robotics, Controlhng, Sensing, Vision & Intellipence by 11 KS. CGionzales & Lee, Melras

Hill Book Co

:. R“h““-‘ fing '1_7“_-'”,;-':“‘ h‘ Noren HUI'I'.‘I‘I.. ."i‘ﬂﬂﬂ“ 1 "Hﬂll i New York

3 Groover, M ', “Automaton, Production System and CIMT, Frentice-Hall of India

4. Pranciples of computer integrated manufactunngs 5, Kant Vapayee, PHI Learming Private
Limuted New Delly

S David Redworth, "Computet Integrated Design anild Manufactunng”™, TMEL, New [l

6. Yorem Koren, "Computer control Manufactuning Systems”, McCiraw Hill,
T Ranky, Paul (.. "Computer Integrated Manufacturing®, Prentice Hall International

’Y\/ A= \g \
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR

{A UGC-Autanomous Institute aTHTE
COURSE CONTENT: M-TECII (PRODUCTION ENGINEERING)

—

—

360212: Production Engineering-II

.Eﬂtcgﬂry Title Code Credit-3 Theory Paper
Departmental  core- | Production 560212 L |T P M:.UL marks: 70
DC Enginecring-11 3 Min. Marks: 28

Duration: 3 hrs

)
Course abjectives: To make the student to understand:

)

e 9 P 9V e v R 9V e R\ W ¥ v ™ 7

l. The basic understanding of unconventional machining processes
2. The principle, mechanism of metal removal of various unconventional Machining processes
3, 3D laser forming, parametric analysis for performance evaluation
4. Concept of MRR, feed rate and new hybrid non-traditional processes
5. The various process parameters and their effect on the component machined on
unconventional machining processes
Syllabus

Unit-1 Modern Manufacturing Methods: -Introduction: Shape building processes & overview of new
manufacturing processes. Laser bending and 3D laser forming. Brief description of High-Energy Rate
Forming (HERF) processes. Thermal Metal Removal Processes: -

Unit-T1 Electric Discharse Machining: - Principal of EDM, Spark generators, Dielectrics and
Flushing, Too! feeding system, Performance Evaluation- MRR, Surface finish & Accuracy. Tool
Designs: EWR, Over cut Tapers, Performance Improvement Techniques, Principles of Working and
Application of EDD, TW-EDM, EDS, EDO, CNC-EDM. AC-EDM, HEDM and Pocket EDM.

Unit-111 Laser Beam Machining: - Principal of laser production, Working principles of laser beam
machining. Types of Lasers, Working of Ruby and Co-laser process characteristics, Advantages,
Limitations and Applications of Electron Beam Machining (EBM), lon Beam Machining (IBM) and
Plasma Beam Machining (PBM).Mechanical Processes: -

Unit-IV Ultrasonic Machining: Principle of working, USM System, Mechanics of Cutting, Parametric
Analysis, Process capabilities, Advantages, Limitations and Applications.

Abrasive Jet Machining: Principle of Working, AJM setup, Gas propulsion, Abrasive Feeder, Machining
chamber and nozzle, Parameter analysis lor performance evaluation, Process capabilities, ;1dx':1nmgr:;,
Limitations and Applications. Working principle and applications of Abrasive Flow Machining (AFM),
Magnetic Abrasive Machining (MAM), Water Jet Cutting (WJC), and Abrasive Water Jet Machining
(AWIM), Abrasive Polishing and Hydraulic Jet Cutting.

Unit-V Electro Chemical Machining: Electrolysis, Theory and Working principle of ECM.
Composition, Properties and selection of electrolyte ECM machine, tool-power source, Electrolyte
supply and cleaning system, tool feed system, work holding systems, Material removal rate in ECM.
Dynamics and Kinematics, Smoothing of an  irrcgular  anode  surface, tool design for ECM,
Limitations of ECM, Principles, applications of ECG, Electro-stiream drilling (BSD), ECDE, shaped-
wbe Electrolytic machining (STEM), Basic Techniques of CHM, Maskants, CH Milling, CHB and
Petrochemical Discharge Machining (PCDM). Companison ol new methods of machining. Introduction
1o Electro Chemical discharge Machining and other new hybrid non-traditional Processes. Micro-
machining techniques and their applications,

o ﬁ\_j/ N 120
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
_[A UGC-Autonompus Institute affillated te RGPV, Nhopal]

CCOURSE CONTENT: MTECH [PRODUCTION ENGINETERING)

=ourse outcomes: After successful completion of this conrse students will be able 1o:
Define the basic techniques of advance machining progesses.

1.

2. Identify the process parameters and their effects,

3. Demonsteate different unconventional machining processes and the influence of difference
process parameters on the performance and their applications.

4. Compare the machining response of different unconventional machining process.

3. Recommend the best machining process for dilTerent materials of vanous applications.

6. Improve the muchining response using optimization lechnigues

ext & References Books:
1. Advance Methods of Machining by M G Gough, J.A, Chapmanond Hal London.
Non-traditional Manufacturing Process Engineering by Gray . Bendictm, MARCAL,

2.
DEKK.ER Inc.
3. Medern Manulacturing Process Engineering by Niebe, Me. Graw-Hill Int. Ed.
4. New Technology by Bhattacharva, AJLE (1) Caleuna.
5. Non-conventional Machining by Mishra, PK Narosa Publishing House, New Delhi,
6. Modem Machining Methods by Adithan, S.Chand & Co. New Delhi.
7. Modern Machiming process by Pandey. PC and Shan, HS Tata Me Graw Hill, New Delhi.
8. Manufactuning Scicnce by Ghose, A & Malik, AK, EWP,
8. Production Technology by HMT.

10. Fundamentals of Machining and Machine Tools by Boothroved Marcel, Dekker. Ine.

11. ASM Metals Handbook, Vol. Number Machining.
12. Production Technology by PC Sharma, 8, Chand & Company Ltd.
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S60213:  Logistics and supply chain management

@"w | Title _J_‘-"‘!!l' Credit-} :nll'ﬂl'}.Iﬂﬂl'r _]
Departmental  core- | Logisties and SH0213 L1 Tp Max. marks: 70
DC supply chamn T Min. Marks: 28

management * I = | Duration: 3 hrs

Course objectives: To make the student to understand:
I. The consumer demand for guaranteed delivery of high quality and low cost with minimal lead
time
2. How to optimize pre and post production inventory levels
3. How to maintain transparency in operations
4. How 1o minimize vanance by means of activities like standardization, variety reduction
5. How to achicve maximum cfficiency in using labour, capital and plant through the company

Sy)labus
Unit-1 Introduction to Logistics: - Scope of Logistics, Flements of Logistics, Logistics in the system
Life Cycle, Need for Logistics Engineering, Related Terms and Definitions,

Unit-11 Measures of Logistics: - Reliability, Maintainability, Availability factors, Supply supports.
Facility and Software Factors. System Engineering Process: - Definition of Problem and Need analysis,
System Feasibility Analysis, System Operational Requirements, Functional Analysis.

Supportability Analysis: - Processes, Methods, Tools and Applications.

Unit-II1 Logistics in The Design and Development Phase: - Design Process, Related Design
Discipline, Supplier Design Activities, Design Integration and Reviews, Test and Evaluation.

Logistics in The Production /Construction Phase: - Production/ Construction Requirements, Industrial
Engineering and Operations Analysis, Quality Control, Production Operation, Transition from
Productien to uscr operation. Logistic in The Utilization and Support Phase; - System/ Product Support.
TPM. Data collection, Analysis and System Evaluation, Evaluation of Logistic Supponrt Elements,
System Modification.

Unit-IV Logisties in the System Requirement, Material Recycling and Disposal Logistic
Management; -Logistic Planning, Development of a Work Breakdown Structure, Scheduling of
Logistics Tasks, Cost Estimation and control, Organization for Logistics, Management and control,
Unit-V Supply Chain Management: - Overview, Manuging the customer interface. Managing the
supplier interface. Measures of Supply chain performance, Supply Chain links 1o opertions stratey,
Supﬂl;ﬂ_t‘_hnin Dyvnamics, Supply Chain Ecsl'rw_urr;.__ﬁt_:ppl'y chain managenent acmoss the DrEIm Ao o
Course outcomes: Afier successiul completion of this course students will be able 1o N
Apply sales and uperation planning, MRP and Lean nvnufacturing concepls

Familianzed with managing the supplier interface

Analyze the manufactuning operations ol a lirm

Apply quality management tools or process improvement

Apply logistics and purchasing concepts to improve supply chain operations
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& References Books;
I.uyutli:-'u Engineering and M inagement-Benjamin S, Blanchard,

Operation Manasement-Lee J Kraiewski & Larry P. Rilunun

Essentials of supply chain management by Michael T Hugos

Logistics and supply chain management by Martin christopher

Supply chain management: strategy, planning and operation by sunil chopra and Peter Medl
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