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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR

MINUTES OF MEETING OF BOARD OF STUDIES (BoS)

Following members were present:

Pr. MK, Gaur

Dr. Prashant Kumar Jain
Dr. Mukul Shukla

Er. Abhishek Khare

Dr, Pratesh Jayaswal

Dr. Mamsh Ku, Sagar
Dr. C. §. Malwi

Mr. R. P. Kon

Mr. Vedansh Chaturvedi
Dr. Jyoti Vimal
Mr. Sharad Agrawal
Mr. Vaibhav Shivhare
Dr, Amit Aherwar
Mr. Bhupendra K Pandey
Dr. Nitin Upadhyay
Dr. Surendra Ku, Chourasiya
Dr. Gavendra Norkey
Vansh Vandhe
Deepak Singh
Anshita Verma
Piyush Soni

Alok Sharma

An online meeting of following members (external and internal) was held an 30™ May 2024 at 12:00

noon through online mode (Google Meet Link  hitps://meet.qoogle.com/oia-gvod-gmv).

Head of the Department and Chairman of the Committee

Professor, NITDM, Jabalpur, RGPV Nominee

Profiessor, MNNIT, Allahabad , AC Nominee

Aerodynamics Engineer Calidus, LLC.Abu Dhabi, Alumni

Member

Member

Member

Member

Member

Member

Member

Member

Member

Member

Member

Member

Member
Student Member, 1l Year
Student Member, 111 year
Student Member, 11 Year

Siudent Member, IV Year

Student Member, IV Year

BoS meeting Dated 30/05/2024
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Instructions far preparing BoS Proceedings
FAN infonmation tx to be wploaded on the w rhpagce umder switaMle heading (oucl as Bownd of Sealien) and separate linky 1o be
prewidad for eoch catepory mentioned befow]

| i Sl _
Minutes should lave a summary. cover page mentonmge all the sigmibicant changes made in the tollowing
Given format
| Conrses where r::tli'in_n was carried out o — 3
(Coursesubjeet | Conrse | YearDate YearDate | Percentage | Agenda | Page | Link of relevany
name) Code | of of revislon | of  content | lem No. | decumentvminutes
introdduction added  or | No,
replaced
NIL '
s ———
Courses focusing on employability/entreprencurship/ skill development L
(Course/subject | Course | Activitles'contents | Agenda Page No. | Link of reles ant documents minutes
| namc) Code | which have a hearing | llem No,
on increasing skill and
emplovahility
Metrolopy, 120732 | Advanced  measurement | IT1M ME4 3l
Measurement tools.
and Control
Hybnd Elecme | 190732 | Concept of  clectric | TTEM M kT |
Vehicles concept in vehicles.
Automonve I90715 | Hands on practice on | ITEM MEG 45
Maintenance vehicle maintenance.
Lab
| Reliabulity and | 120715 | Fault  detection  in | ITEM ME6 46
Vibration Lab bﬂlﬂﬂﬂi and remedics I'l-ﬂn'l';j;"l_."ul":l_]‘"hl_-l.'\_l.l"'T'l. filed 16D
| ApwMclPZTaM_IJLepOF 1 SprQqCoy
! Foundation of 120761 | Analysis of flwd fow | ITEM ME3 6 EWkiview uspshaning
Computational through simulation.
Flud Dynamics
Advanced 120763 | Latest machiming | ITEM ME3 19
Machining processes  and  their
| Processes application,
Fundamentals of | 120764 | Additive manufacturing | ITEM MEF3 20
Additive concepls with
Manufactunng | applications
fl Technologies
Aluminiom 190765 | New materials wsed for | ITEM MED 1
based  Alloys automative structures.
and Metal |
Matnx
Composites .
o _ New Courses added _ ]
(Course'subject | Course | Activitievieantents Agends I"age Link of relevant docoments/minutes |
name) Code  which have a bearing an | ltem No. | Na ||
increasing  skill  and |
., employabiliy | .
Alumimum based | 190765 | New materials wed Tor | ITEM M ' B htipsdpve povple com
Alloys and Metal aufomolive struciures., filerd' T pehSpo Tl 1Y A
Matrix WA RNAISmDaY S Y ap
Composites vigwTuspeshanng
Dept. of Ylechanical Engg. Bo5 meeting Dated 30/05/2024 2
2Ve @5 Q
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(A Deemed 1o be University)

NAAC Accredited with As+ Grade
Department of Mechanical Engineering

Feedback on curriculum received from stakeholders: Analysis& ATR'

Staleholder | Studrnt Vaculry Atamnl Empleyee 11
No ol 140 :
e (1] Hi -
Link of o Fr—— — ———y
el T‘;z::::]jﬂlﬂ:hﬁa:w E.I.;:,:.i'j]mﬁf.lm bhetpy. b II'L'I‘J_I,LI.I'I!'! b 4 gL |
¥ - SANTLN s mpttt i o By R b et ' Y b
UNSmduREARVL B UNZmdy REARN LS4, LINZdh T 1AL VLTI, LN B LA L R,
RAM AL edi mp=dme REV LT eabil Sip=sbrine EEVIRLf edit Snp=drne RAMAL Codirtup=dns
Ik omnid= 1 1 D4R IR Y] ek &= IO 1N | Dirsk M s = | DO PR TN N | T R rmpsd= | DIREERREN 10 Y
417 1M & npef=truc K sd= AT VA rpof=tre K= AWM N K tpeltruedads | 418724110 Arpit-trefod -
trug e inie i ||
I
ATR Lk hets.Lidocs peogle.com P ks grogic wom s s poogle.com RUPY ey g gem
dcument 4 |cKYinh_ ocumens o 1gRY b document & TR Y roh) derment i 1Y bl ,i
UNZmds REALVL Dibindy LINE e B 1 ALVLIFEAdG USFmv ALY sy UNZmA R ARVUTASG |
RIDInLE ot usp=drive RAVERLT edit sp=slnive EAYV I nbl L edo Musp=ilnve RN AL it un e
Dok &ont= 11049984513 bk Kouad=1 1049945383 ) imk Ko =1 1040MX 14 Ik Aompd = 1 13 PRAN 10T
w2 H & rpel=treKade AIET240 V] Kertpod =tre ol = AT K mpafermeksls | 4072001 Krpe e -
troe trae true trug
Link hies. e povgic con hiips i google coem Witp s, pricsglie (o hatps dowy procgle comn I
show img spresdiheets J ISINHAD Apreadibets 3 16g VB2 TRIFIL_ spreadsbeets W IVINGA spreadibernd | KE Y
Excel shear _ogh R TXTELURO)pg Ry COGML w A VRG WS add? Fh!d‘i“ﬂ’}'qllﬂ.'-'iqh JHWE g I T e Ry
of Gowgle B eGP0 el Nnp-drive wp-sharmphomd AAGFIGEy et Yisp -dnve QRAFAHAN o \p-
Form details bmk Ko« | IS0 KIRT 14387 IIOGRaRIRT L AXNT240 31 ik Koamd= | |00EMEIET] drvvg lanhl oad - | | Tuivd
of :”Hlﬂtﬁf"l:l'ltlld'llﬂ & rtpol-trecl wl - irue Hlﬂill'r.l.ﬁml'- trugdod 4RANT AT M K rrpel
viakehokicn ~true rugdsd~trug

* Separate page(s) for each of the above four points; Agenda point wise minutes to be appended with cach point and a
separate link to be piven in the appropriate column for cach point

1ee of the

The BoS minutes along with the cover/summary page (under point number |, above) must be uploaded on the
departmental web page and link fi " !

Stakeholder feedback analysis must also contain an action taken report (ATR).
The details’data of the stakeholder responded through GOOGLE form (such as Name, organization, mail il phone |

no if available) must also be shared alony with the feedback for the alumni/employer.

The following must be uploaded on the departmental web page and link for the same must be shared wath the office
of the Dean Academics,
(1) The Stakcholder feedback collected & analyzed to find the index out of five |
(i) Action taken report

(i) Google form showing responses from alumni, employer, student, faculty ete,

Minutes should have a footer with department name, page number, month of meeting.

Each page should be signed by all faculty, scanned and then submitted to the Dean Acadenues office.
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Agenda of the BoS Meeting

[

oS Apenda Hems

)

B

»

v
S |
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Tor confirm the mimutes of previos Thos micelmg held in the month of December J000 )
.:IIE‘ The minutes of the last BoS held on 1 December 2020 were confirmed, The NoS Minutes were prevented & approved
in Academic Council Mecting held on 14™ December 2023,
To review and finalize the scheme strueture of I.Tech, VII Semester with the prosesion of Theee (00) Departmenin! |
N Electives (DEs) and Open Category (00C) Conrve. (Out of which One (01) Elective and ol Open category coure is ta b
offered in traditional moade and remalning Two (02) Departmental Electives are to be affered in online mede = 14
s credit transfer for the batch admitted in 2021-22,
N SN0, | Subject Codle | Categary Subject Name &
Title ,
N . ] BE | Departmental | lective-2 (DF-) !
ltem 2 DI-* DI Departmental | lective -3 (D1-1) |
N ME2 3, A B |1_Epir[!p¢.ufﬂ'i§j'-_:_';_!|x:irrn._:u i
| 4 O 0O Open Catepory « 2 (0C.2) '
' S 190718120715 DLc Automotive Mamntenance Lab/Relabihty
| and Vibration Lab (DLC-6)
| [ 190716120716 DLC Summer Internship Progect=111
| {Institute Level) ( Evaluation)
. 7. | 19071120717 DLC Creative Problem Solving (DLC-7)
To propose the hist of courses which the students can opt from SWAYAM/NPTEL/MOOC based Platforms, to be offered
online mode for Two (02) Departmental Electives (DE) Course, with credin transfer in the B.Tech. VII Semester under the
flexible curmculum (Batch admitted in 2021-22),
|
Mechanical Engincering _ Automobile Engineering
S.No. | Subject | Subject Name S5.No. | Subject | Subject SName
| Code | Code
I 126761 | Foundation of Computational Flud I 190761 | Farm Machinery
DE-} | Dvnamcs DE-}
2 120762 | Introduction to Composites 2 190762 | Introduction 0 Mechameal Vibration |
I'Itfn DE-3 DE-1 |
ME3 i 120763 | Advanced Machining Processes i 190764 | Sustamable Power Generaten Systems |
DE-3 N4
4 1207064 | Fundementals of Additive 4 11765 | Alumium based Alloys and Metal
DE-4 | Manufacturing Technologies DE-4_| Matns Composates.
5 120765 | Enerpy Conservation And Wasie
DE4 | Hc_.-:r Recovery T R e
6 120766 | Work system Design
DE-4 : s
To pr::p:ir;; and finalize the syllabus of courses to be oltered (for butch admitted in 2028-22)under Deparomental Elective
I (DE) Caurse (in traditional mode) for B. Tech. VI Semester along with their COs
fl'[;rllnnirFuL};nginrr ring amkki— Automobile Engincering - _'
S.No. 'Suhjw:l Subject Name SN, | Subiject Subject Name
"!!“ Cole Conle |
ME4 | I-J_il?.l?. Metrology, Measurement and Control | | M7 Velwele I'I'_};.um-;n
2 120733 | Total Quality Management l L LER R Hvbend Electne Vehicles
3 120734 | Turbo Machinery |'4J

=
=
=
=
=
=
=
=
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& MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
' IA Deemed to be University)
NAAC Accoredited with A+ Grade
‘ Department of Mechanical Engineeing
s To prepare and finalize the syllabus of courses 1o be offered (for batch admitted In 2021-22) under the Open Calegory
i (OC) Courses (in traditional medde) for B Tech, VI semester students of other departments along with their C0Os
{"'E‘: Open Category (0C-2)
~ MES S.No._ | Subjeet Code Subject Name
I RUUAIL ~ Solar Frergy
\ 2 0209 Mumtenance Engimeering
N To review and finalize the Expeniment list/ Lab manual for Departmental Laboratory Course {DLC) 10 be offered in B, Tech
l VIl semester (for batches admitted in 2021.22),
Automative Maintenance (1'M715) Relinhility und Vibration Lab (120715)
“ I Sty and layout of an automobile repair, service | 1L Determination of Critical Speed in Whirling of Shafts,
and maintenance shop. 2. Determination of Natural Frequency in Longitudinal
H 2. Swmdy and preparation of  different Vibrating System,
statements'records  required for the repair and | 3. Determination of Natural Frequency in Torsonal |
~ maintenance works, Vibration System.
3. Cylinder reboring = checking the cylinder bore, | 4. To verify the relation of compound pendulum & to |
Setting the tool and  reboning. determine the radius of gyration
4. Valve grinding, valve lapping - Setting the valve | 5, To study the undamped free vibration of spring mass
Item angle, gnnding and lapping and checking for valve | system, _
ME® leakage 6, To study the forced wibration of simply supported
S. Calibration of fuel injection pump beam for different damping.
6. Minor and major tune up of gasoline and diesel | 7. Undamped tensional vibrations of single and double
engines. rotor system. _
7. Study and checking of wheel alignment - testing of | 8. To study the damped torsional vibration of single rotor
camber, caster. system and to determine the damping coelficient.
8. Brake adjustment and Brake bleeding. 9. To study the forced damped vibration of spring mass
| 9. Battery testing and maintenance system. 1 _ |
f 10, Study the machine fault diagnostic system based on
q vibration analysis,
= To propose the list of “Additional Courses™ which can be opted for getting an
| (i) Honours (for students of the host department)
p— i) Minor Speciatization (for students of other departments)
|
These will be offered through SWAVAMINPTE LIMOOC based Platforms for the B.Tech, VI semester students (for the batch
L _ aifmirted in 2021-22) and for B.Tech, V semester (for the batch acmiteed in 2022-23)
Sem v Vil
= - (for the batch admitted in 2022-23) (for the batch Admitted in 2021-22)
Item
n e Ninor 1 “Materials Processing (Casting, Forming and 1. El;[.:ir:u.:'t-mg Metrology (12 1I"rrl."lfl'-i|
['r: ::!e Welding) (12 Weeks) 2. Applied Thermodynamics for Engincers (12 Wecks)
= Name 3. Fluid Mechamies (12 Weeks)
w —

w

| .

ot. of Mechanical ENgE.
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR

A Deemed to be University)
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Department of Mechanical Engineering

Wommar V & VIlsem Traak 3 - J
f‘: T Design 1""':: Thermal Track Produetion Travk j
oy Il i e
‘ Hwﬂ [July-Dree.) l!!;;.:'* l".“:'"'!':-] u.-'-.-m:.;. rll-.ll:.t.: )
Pty A saevd Cuomputatisnal | Pawet Mamt | bwsdetim Tn 1 Faademestshod | |
me::;"‘ Mll"lrmﬂll::ﬂ 12?1”11!“::1! F.Ti.-m:‘lﬂl .'n'lrthhnu ol Macin mn::: :u:h' | |
week (3uekd | Flowdi? Weels) - ot I 0 |
2 Expermental Enginecring Tusbwibent Addvanced Prohiuct Design and ;. ;HL——'
vt | s | ey | Dot | Wedmmi | sesfa |
A - I Mdeling (12 s L] 3=
weeky) (12 meek) werhal (11 meck) Han
L Robotics: Basses | Introdoction To | Expermental Methods Applieid Mechamos of Fiber Fundamental of
and Selecied Compasiies i Flusd Mechames Campt ational |l Remnlorged Polymer Vit e
Advanced 12 meek) 112 Weeks) Dynamibes (12 week) Foempesste Manufartering
¢ ‘:T?‘ Structures( 12 weeks) Teehantagies
i 112 meek)
4 Modelimgand | Selid Mechunies | eal Tramler and Fundsmentah of Furdsmentah O Autanation in
Simulaticn of (12 wrek) Combastion i Convective leal Electroms; Marena's Manuiscturine
:bumws Multphase Syssems(d | Tramber (12weeh) | Amd Deviees (8 wreks) 112 werk]
Adviem Weeln) { ard
. 4 ardLfectron
aste Yec (8 weee
Ta review and finalize the scheme structure of B, Tech. V Semester under the Nexible cumiculum (Bareh admired in 2022-
23).
| S.No, Automohile Engincering Mechanical Engineering
Subject | Category Subject Name & Subject | Catepory Subject Name &
Code Title Code Title
Y laeesn | M . 220510 | MC Data Science
d DC Advanced Manufactuning | 2120512 DC Advanced Marufactuning
2190512 Technology (DC-9) Technology
(DC-M
3. DC Applied Thermodynamics | 2020513 Applied Thermodynamics
Item ks (DC-10) e (DC-10)
MES 4, pc Heat and Mass Transfer | 2120514 Hent and Mass Transfer
| 2190514 inec-11 e (DC-1
5 l 2190515 ne Automotive Chassis (DC-12)] 2120515 pC Machme Design (DC-12)
| n90816 || DLC Minor Project- 2020816 | DLC | Minor Projoct-1**
7. Sclf-leaming/Presentation | 2120517 | : _
Seminar! | (SWAYAMNITEL MOOC)| Seminar/ Self-leaming I‘rummmn_ :
2190517 | <1 Siudy . Self-Study | (SWAYAMNPTEL MOOC)
K Novel Engaging F-"-‘”““ i Novel Engaging Course
0xxx CLC {Informal Learming) 200XXX (L {Informal Leamng)
Summer Intemship Project- 11 Summet Imermship Project
% 12100818 | DLC (Evaliation) 0518 | DLC (Evaluation) !
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR

(A Deemed to be University)
NAAC Accredited with Av v Grode
Department of Mechanicol Engineeing

To review and finalize the syllabi for all Departmental Core (DC) Courses of I Tech 1 Semester (for batch admitted in
2022-23) under the Nexible curriculum along with their COs |

f‘ﬂ'ﬂ“'ﬂhl’l—[_.ﬁ“m“"' I|_'_|'= = __,"p‘l-“; I'-Iﬂﬂll?ﬂl l'lpﬂ':'l“ff"-;: B _ 4
S.Ne, Subject Subject Name N Nn, Subiject Subject Name |
Code = Canle _ . 1
:‘I"m | Advanced Manulscunng | J120%11 Advanced Manufachunny | |
: F'q II“!'I 1 rﬁll““l“ﬂf Tﬂllﬂ'll'l ey
: 219085112 Apphed Thermodvnamies 2 2110813 Applied Thermexlyn witics
3 !_I‘I'Iiﬁli-l Heat and Mass Tramsier 1 2120514 Heat and Maw Trander
" 2190518 Automiotive Classis 1 by B B Machine Design

Hﬂ.'l'l To review and recommend the Experiment Iist/ Lab manual for all ihe Laboratory Courses ta be offered in B, Tech V
MELD | Semester (for batch admitted in 2022-23),

2190518: Automolive 2120515: Machine Design 2090514212051 4: Heat and Masy f;:nnfr-r_"
Chassiy

. Structural amabwsis of | ), Design and drawing of helical [, Determmation of Thermal Conductivity of

Chassis of a vehicle and its | spring, Metal Rod,

main components through | 3, Design and drawing of Spur gear. | 2. Determination of Thermal € onductivity of |

Design tools. 3. Design and drawing of Helical | Insulating Powder,

2. Design, Calculation and | gear. 3. Measurement of Emissivity.
simulation of Rack and | 4. Design and drawing of Worm gear, |4,  Determination  of  Stefan-Boltzmann
Pinion mechanism 1o steer | 5. Design and drawing of bevel gear, | constant.

a wvehicle using design | 6. Modeling and simulation of Gear | 5. Determination of Heat Transfer coefficient

tools. box. by Fin-Fin Apparatus
3. Stdy and Structural | 7. Study of Sliding Contact Dearings | 6. Determination of Effectiveness of Shell and
analysis of Shock absorhers | and Ball bearing and its selection. Tube heat exchanger.

for two-wheeler and four- | 8 Desipn and drawing of Antifriction | 7, Determination of Effcctiveness of Parailel

wheeler. Bearing. and Counter Flow Heat Exchanger.

4, Assembly and | 9. Design and drawing of Journal | 8. Determination of Heat transfer cocfficicnt

dismantling of auwtomotive | Bearing. by Forced Convection.

engine and clutch. 10. Assembly drawing of the Fool | 9. Determination of Heat Transfer coelTicrent
step bearing. by drop and film wise condensation methed

ltem | To review and recommend the list of projects which can be assigned under the *Skill hased M PrOject” CAlegory in varnous
MEI | laboratory components based courses to be offered in B.Tech. V Semester (for the batch admirred in 202223

| 2190515: 212051 8: Machine design 19051 /2120513: Heat and Mass Transfer

Autamolive Chasis

1 Study and | |. Fimte element analysis of Heheal | 1. Model for companng the thermal conductivity

Construction of | compression spring for three wheelers | of different metals

physical model of | automative suspension 2, Model for comparing the heat transfer through 3

Chassis layout and its | 2. To prepare wooden model Multi | pipe when two insulated materials are used. (i) tn

Mdin componenis Leal spring. first case the insulated marerial with lower therma!

r 3 Study and | 3. To prepare wooden model of Gear | conductivity s wrapped next fo the pipe and

Construction of | hox, () i second case when insulated matenial with

physical model of | 4. To prepare wooden model of | higher thermal conductivity i wrapped next 1o the |

contactless  braking | Deanng. pipe

system, 5.5tress analysis en Spur Gear and | 3, Model showing the phenomena of convection n

durability study by FEA Muids.

4. Mudel showing the companison of heat ansfer
throwigh the rectangular metallic surface using and '
without using lins or extended surfaces I
3. Muondel show ing the concept of rdiation shields

——

W 827 y/\«/v/“/-“_,

pept. of Mecha nical EnEE-V BoS meeting Dated 30/05/2024 [5 @
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR

A Deemed 1o be University)
NAAC Accredited with As v Graide
Department of Mechanical Enginerring

To propose the list of courses from SWAYAMNPTELMOOC Platforms 1o be offeved (for batch admitted fn 2022-21) in
online mode under Self-Learning’ Presentation, in the B, Tech. 1’ Semerter,

S.Nn, Mame of Subject Cole Wk
l. Foundatsons uI [ oplive Rubaitpgs 1’1 Jns I T 'l‘”ﬁ | "I'I,'r 1
. I'm'h.lpln of Vibration Control T 2120517219081 Tn) 1
3, lh“rﬁﬂﬂnhmg A Primer NS 720051 T 1

—— 4

To review and finalize the scheme structire of B Tech. [ Semester under the Nexible curriculum ( Batch admitied in 2023

).
S.Na, Mechanical Enginrcrin;
Subject Code | Category Subjeet Name
1. | 3Xoon2s BSC Engin:_f_:ﬂ ng Mathematics-1l
2 | M2eax nc Mechanics of Materals |
3 J12nanl ne Kinematics of Machines |
4, 320313 nc Metal Cutting and Machine Tools
51 MM nc Flurd Mechanics and Hydraulic Machines
6, | A 20315 ni.C Software lab
1. MI0A6 RLC _ |Sell-learming/Presentation (SWAYAMNPTELAMOOC) |
K, 200XXX CLC Novel Engaging Course (Informal Learning)
. 320317 DLC Skall Internship Progect {Institute Level) (Evaluation) |

To review and finalize the syllabn for all Departmental Core (DC) Courses of B. Teck. 1] Semester (for batch admitied in |
2023-24) under the flemble cumeulum along with their COs,

Mechanical Engineering
S.No, Subject Subject Name
Code

li2a3n) Mechanics of Matenals
. 120332 Kinematics of Machines
3 Metal Cutting and Machine

312031} Tools

20334 Flusd Mechames and Hydraulic
4 3

Machines

To review and recommend the list of experiments and skill-hased mini projects of B Tech. 11 semester (for hateh admitted

in 2023-24).

List of Experiments |

1120332: Kinematics of Machines

|, Study of Kinematics links pairs and chains,
2. To find degree of freedom of a given mechanism,
3. To study all inversions of four-har mechamsms
u-.m;r maodels

_ Draw velocity and acceleration polygons of all
moving link joints i slider crank mechanism.
$. Study of inertia forces in reciprocating parts and
analysis of Nywheel
6. Study of various types of governors,
7. Study of various types of clutches.
% Study of various types of brakes.
9, Study of various types of dynamometers.
10, Use virtual lab lor any two expenments.
11. Determune the gyroscopic effect of a rotating

1|1nu.1mlm=1u RIAY i
To find out cocthicent of discharge of a given Venunmeter, '
2. To determine the hydraulic coefficient Cv , Ce , and Cd of an |
Hnﬁw

1 To swudy the flow over a Rectanpular notch to find the
coellicient of discharge for i,

4. To determine the coelTicient of friction for pipes of different
SI7CS.

5. Expenimental determination of Metacentric height of a ship
model

6. Study of Redwonid viseometer

1. To study of different types of flow (Revnold's expenment).

X. To venty Bemmoulli's Equation F\:.wummf;u!hr

9. To slmly the performance characteristics of a centnifugal pump
and 1o determine the characienstic

with maximum efliciency.
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2. Determune  the  Conolli's  compeent  of | 10 To combint bt test on Poton Wheel Tuthune and o sl
| ﬂi.'l'r'l"!ﬂh“ﬂ HH-' |T1.1t Rl RALLITR ] n' I'q'lhﬂ. a 'rq-r l||1-I-||r||r

| 1Y Find the wwal clip, creep, velocity ratio and | 1] To condimt bomd test on Frone s halane and o fudy the
| eeeflicwent of frwion between belt amd pulley | charasterstios of Frang m b

L —— = e = =

satem 12, To stinly the  haractenstion of 8 Kaplan turkine
| 14 Measure the percentage slip ol fived beli tension | 1Y To stidy the performame o harscterivtios of o pec promaeg
i by vamang load oo beake drum pump and to determine the  charscterifie sl o mum
i ellicien y

SRt aseed Projects

| T— . . e — —
L M0 Kinematies of Machines ] _ L LU R AT A R T TR
| r"'E'lui'."l'l andl Falmcabwn of & LHI'I'I'T"I..'II l,rl-||p|||'|= 'I"'|'|1|n_l o calpwlaie e Seta cerdiic |'-1"'|‘"" frr dilTerend
! iHooke '« Jount) whipcta
= Destpn and Fabncation of Agncultural Cutter Uving 4 | 2 Project to define the concept of forced sorten and free
Rar mechannm vorien
|| A.Deagn and Fabncation of Awr Compressoe Using | 1 Project 1o demomtrate the working of Asr [mpuie
| Crank and Slotted Link Mechamam Turhane
4 Desipn and Fabncation of Industrial Conveyvor Using | 4 Project to show the meaning of Hydrostatic Ferces i Plane
Four Rar Mechanum wirface
3 Design and Fabncation of sliding RAM by using quick | S Project to show the meaning of Hydrostatic Forses o
return mechanim curved surface

Item
MELS

To propose the list of courses from SWAYAMNPTELMOOC Platforms to be offered in the B.Teck 11} Sementer (for
batches admitted in 202 3.24) 1 onlinge mode under Self-Learming/ Presentation

e e—

| S.Na. Name of Subject Code [ Week

| 1 Manufacturing Processes « Casting And Joning 31203 31) 4

% | Understanding Design e | 4
| h— ] Product Design and development 3120336 (i)

To review and recommend the Scheme structure &5yllabi of PG Pregramme (M.E/M.Tech/MCAMAA) along wih e
| Course Dutcomes (L Ds)

| §.N0. | Subjeet Code | Category Subject Name
E— e p—— i — ]
il |} LY | Computational Teuhmigues |
| fit12 ne Production Enginecring- | |
T DC Muntenance Managemen
DE Flective-l -
Item - SC Speciahization Course {3C-1)
| MEI7 | )] 20) nLe Production Engineering Lab-|
| S| HEN $ Seminar / 'esentation ‘
6641122 MR Classified Novel | I|}1lll1gli'1llh"
[ Activity Based Learming)
' llrpntmml.ll Fleetive - I-I"I".alj H[:nlullnl.thm Connnse (M -l|. .
'-.-f len ihle * ",|-|-|u|_“ lunng "'.l',-ﬂrﬂgt i lIII[‘HIhl‘ T Fate ol Slammila g
i ;r_:l:lnfll!lll.'l andd Work Study i
Total CQuality Managemen
Irem To recommend the scheme structure and Syllabus of PhD. Course Work (specific 1o Dodtonil Research Scholars, of any )
MEINS SENTT
T vicw the (Y ntl:tnmcnﬂ 1] nknlrljr papm and B s ges! correchive mcasures li the Impros e in the € 1) attamnment
m ore
:‘l'::l‘l Jevels for all the courscs tau taught duriny July- ~Dee 2023 srsaion
'-'.‘I : 1 the PO Immmfm. levels and suggest the sctions to be taken B pmprovement i PO attamiment
fem O [evIEW
_ME20 =

f Mechanical Engg. )/Hus mHHng aamd 10/05/2024
Dept. © [!\ }/

W.&

Scanned with CamScanner



-k e |

MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR

(A Deemed to be University)
NAAC Accredited with A+ s Grade
Department of Mechanical Engincering

re—

Item
' MEN

Toreview and finalize the CO-PO mapping matrix for all the courses 1o be taught in July-Dec 2024, .

| ltem
| ME22

' ltem
L MEM

To review curmicula lecdback from vanous stakeholders, its ..1“..1]:.1.“. and impact

Any other matter

Following Suggestion given by expen
1. Subject entitled with “Advanced Production Tec hnology™ should be renamed as “Advanced Manufacturing Technology™

2. Subject entitled with “Theory of Machine™ should be renamed as “Kinematics of Machines”

3. Instead of “powder Metallurgy™ as a Departmental Elective for Automobile Engg. Some other more relevant subject may

be introduced.
iy /@ e
}E/‘/J‘};" 75
Dr. Gavérfdra Norkey Dr. Nitfh Upadhyay Dr. Surendra Kn. Mr. B. K. Pandey
(BoS Member) {BoS Member) Chourasiva BoS Member)
(BoS Member)

Dr. Amit Ahirwar Mr. V. Shivhare Mr. Shlr%:d Agrawal J#"L"'f
{RoS "L[..-mhm {BoS Member) (BoS Member) Dr. Jvoti Vimal
o (BoS Member)

I
VM h\ ,,‘L* %ﬂ/’:/

Dr.C. 5. ﬂ‘:hi

(BoS Member)

Mr. V. Chararvedi

(BoS Member) Dr. M. K. Sazar

[ BoS Member)

erlint brevnt ovliivt fresend
Dr. Pratpsh Javaswal Er. Abhishek Khare Dr. Muhul Shukla Dr. Prashant Kumar Jain
(oS pember) { Alumm) (AC Nominee) (RUPY Nominee)

/

Dr, M, K. Gaur
{ HoS Charman)

MR —

ean
hnaolody
En Il'l 3o & Tec

1. of Mechanical Engg. BoS5 meeting Dated 30/05/2024 10
Dept.
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
Deemed to be University
Department of Mechanical Engineering

Item
ME2

To review and finahize the scheme structure of B.Tech. VII Semester with the provision nl’l
Three (03) Departmental Electives (DEs) and Open Category (OC) Course. (Out of which One |
(01) Elective and ol Open eategory course is to be offered in traditional mode and remaining |

Two (02) Departmental Electives are to be offered in online mode with credit transfer for the
batch admitted in 2021-22.

11
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
Deemed to be University
Department ol Mechanical Enginearing

| To propose the hst of courses which the students can opt from SWAYAMANPTEL MOOC |
Item | based Platforms, to be offered in online mode for Two (02) Departmental Electives (DE)
ME3 | Course, with credit transfer in the B.Tech, VIl Semester under the flexible curriculum (Batch
admitted in 202]-22),
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MADHAV INSTITUTE OF TECHNOLDGY & SCIENCE, GWALIOR

Deemed to be University

Department of Mechanical Engineering

Departmental Elective (DE) entegory conrses (DE-3 & DE-4)

Mechanical Engineering

Aumtomabile Engincering

S.No, | Subject Subject Name S.No, | Subject 5;l|'lj{'tl Name
Code Code
I 120761 | Foundanon of Computational I 190761 Farin Machmnery
Fluid Dynamics
!
2 | 120762 | Introduction to Composites 2 190762 | Mechanism and Robot
Kinematics
|
3 120763 Advanced Machiming 3 190764 Sustainable Power |
Processes Generation Systems
4 1 20764 Fundamentals of Additive 4 190765 | Aluminium based Alloys |
Manufacturing Technologies and Metal Matrix
Composiles
5 120765 Energy Conservation And
Waste Heat Recovery
6 120766 Work system Design

\/ 4~ ’QJ—/
&
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
Deemed to be University
Department of Mechanical Engineering

120761: Foundation of Computational Fluid Dynamics

Category Title Code Credit -] Theory Pa per
Foundation of LT [P |As per
Depermental Computational 120761 SWAYAM/NPTEL
Elective-DE 3 - . }o|- |-
Fluid Dyvnamics - norms J
SWAYAM/NPTEL Link for the course:
https://onlinccourses.nptel.ac,in/noc2d meR6/preview
The details of the course are mentioned below:-
Course Start Course End Date Exam date Duration
Date
22/07/2024 13 sep 2024 21 Sep 2024 8 Wecks
COURSE LAYOUT
Weekl

Modulel: Introduction

Module 2: Review of basic fluid mechanics

Module 3: Review of equations and importance of terms

Module 4: Review of equations (contd.) and non-dimensionalization

Module 5: Vorticity-Stream function equation, classification of equation and the solution nature
Module 6: Classification of equations (contd. ), types of boundary conditions and

description about standard test cases.

Week2

Module I: Steps involved in CFD, Information about Computational domain and grid with
illustration

Module 2: Information about grid (contd.); Taylor's series expansion

Module 3: Taylor's series expansion, CD / FD / BD for first & second derivative;

Module 4: FD formula for non-uniform mesh; mixed derivative

Meodule 5: Denvation for higher derivative; FD formula by Polynomial procedure

Weekd

Module 1: Different Approximation Methods

Module 2: Properties associated with discretization

Module 3: Errors due to approximation and their analysis — consistency, convergence
Module 4: Stability analysis

Module 5: FD formulation for model equations and explanation

Week 4
Module 1: FV formulation for diffusion equation - 1D

Module 2: Example and extension to 2D and 3D
Maodule 3: FV formulation for convection and diffusion equation
Module 4 & 5: Treatment of convective terms - different interpolations

Week §
Module 1 & 2: [llustration on the performance by different approximation for convection terms

Module 3: Time integration methods
Module 4: Armangement of variables; Introduction to Pressure velocity coupling, MAC

Module 5: SIMPLE
é?ﬁ 16
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
Deemed ta be University

Department of Mechanical [ngineering
Module 6: Variants of SIMPLE, Projection Method

Week 6

Module 1: Introduction to Turbulent Mlows

Module 2: Denving governing equations

Module 3: Reynolds stresses, modeling strategy

Module 4 & 5: Introduction 1o Standard models and explanation

Week 7

Medule 1: Matrix inversion = Direet, lerative procedure
Module 2: Direct solver / lterative solver

Module 3 - §: lterative solver

Week 8
Module | - §: Demonstration of a test case with o display of working CFD code and details

Books and references

Anderson, D.C., J.C, Tannchil, and R.H.Fletcher, Computational Fluid Mechanics, Hemisphere
Publishing Corporation. NewYork.

Ferziger, J.H. and M.Peric, Computational Methods for Fluid Dynamics, Springer, 3rd Edition,
2002

Versteeg, H.K. and W Malalasckera, An Introduction to C pmputational Fluid Dynamics - The
Finite Volume method, Second Edition, 2007,

Chung, T.J., Computational Fluid Dynamics, Cambridge Umiversity Press, 2002.

£ 4
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
Deemed Lo be University
Department of Mechanical Engineering

120762: Introduction to Composites

fni&::n Tilir I [.;mh- . ] {Trnf_i!i;i__ '-I'hrnr:r Maper |
LT [P |As per |
Departmental II:IIrt'fd'Lh.'llnl'I o 120762 | SWAYAM/NPTEL
Elective-DE 3 Composites 31+ |I* | noms

SWAYAM/NPTEL Link Tor the course: -

htips://onlinecourses.nptelacin/noc2d mel29p review

The details of the course are mentioned below:-

Course Start Course End Date Exam date Duration
Date - .
22 July 2024 11 Oct 2024 03 Nov 2024 12 Weeks |

Course layout

Week 1: Intro and terminology
Week 2: Concept Review
Week 3: Fibers

Week 4: Matrix materials
Week §: Shont fiber composites
Week 6: Short fiber composites
Week 7: Orthotropic lamina
Week 8: Orthotropic lamina
Week 9: Orthotropic lamina
Week 10: Composite laminates
Week 11: Composite laminates
Week 12: Composite laminates

RBooks and references

Analysis & Performance of Fiber Com posites: Bhagwan D. Aganwal & Lawrence J, Broutman

\
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
Deemed to be University
Department of Mechanical Engineering

120763: Advanced Machining Processes

Category Title Codle Credit -3 Theory Paper
\dvanced LT [P |As per
Departmental ¢ i Y
i -‘?"'lI =1
Elective-DE3 Machining 120763 y [ 1- SWAYAMI/NPTEI
Processes norms
SWAYAMINPTEL Link for the course;
hitps:/onlinecourses.nptel.ac.in/noc2d me9%preview
The details of the course are mentioned helow:-
Course Start Course End Date Exam date Duration
Date
19 Aug 2024 11 Oct 2024 03 Nov 2024 8 Weeks |
COURSE LAYOUT

Week I: Introduction to advanced machining processes and their classification

Week 1:  Ultrasonic machining and its modelling and analysis

Week 2: Abrasive jet machining (AJM)

Week 2:  Water jet cutting (WJC) and Abrasive water jet machining (AWIM)

Week 2:  Magnetic abrasive finishing (MAF) and its modelling

Week 3: Abrasive flow finishing (AFF) and its modelling

Week 3:  Magnetorheological finishing (MRF)

Week 4:  Magnetorheological abrasive flow finishing (MRAFF) and its modelling and analysis
Week 5:  Electric discharge machining (EDM): Principle, applications, process parameters, and
modelling

Week 5: Electric Discharge Grinding (EDG), Electric Discharge Diamond Grinding (EDDG),
and Wire Electric Discharge Machining (W-EDM)

Week 6: Laser beam machining (LBM)

Week 6: Plasma arc machining (PAM)

Week 6: Electron Beam Machining (EBM)

Week 7: Electro chemical machining (ECM): Principle, applications, and process parameters
and modclling

Week 8: Electrochemical Grinding (ECG), Electrostream Drilling (ESD), Shaped Tube
Electrolytic Machining (STEM)
Week 8:  Chemical machining (ChM)

Books and references
V. K. Jain, Advanced Machining Processes, Allied Publishers, 2000

1.

2. Gary F. Benedict, Nontraditional Manufacturing Processes, Taylor & Francis, 1987

3. L. A McGeough, Advanced Mcthods of Machining, Springer, 1988

4. Hassan El-Hofy, Advanced Machining Processes: Nontraditional and Hybrid Machining
Processes, MeGraw-Hill Prof Med/Tech, 2005

5. V. K. Jain, Introduction to Micromachining, Alpha Science Intemational Limited, 2010

N
N
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MADHAV INSTITUTE OF TICHNOLOGY & SCIENCE, GWALION
Deemed to be University
Pepartment of Mechanical Engineering

120764: Fundamentals of Additive Manufacturing Technologies

_r-f'llrﬂnrjr - Title Codle Croedin- ) B hmrjr-' i'ﬂpfr

- Fundamentals - i3 (T [p ..";-. | - f
[ nﬂﬂ_"‘“""“:ﬂ OF Additive 120764 T 11 SWAYAM/NI fﬁ
 Elective-DE4 Manufacturing %= I nOrms
J | Technologies

SWAYAM/NPTEL Link for the course

hitps:‘onlinccourses. nptelac.in/noc2d mel M/ proyview

_The details of the course are mentioned below:-

Course Start Course End Date Exam date Duration
Date -
[ 22 Jul 2024 11 Oct 2024 03 Nov 2024 12 Weeks

Course Layout

Week 1: Introduction to Additive Manu facturing

Week 2: Computer Aided Process Planning for Additive Manufacturing
Week 3: Computer Aided Process Planning for Additive Manu factunng
Week 4: Liquid Additive Manufacturing

Week 5: Liquid Additive Manufacturing

Week 6: Sheet Additive Manufacturing

Week 7: Wire Additive Manufacturing

Week 8: Wire Additive Manufacturing

Week 9: Wire Additive Manufacturing

Week 10: Powder Additive Manufacturing

Week 11: Powder Additive Manufacturing

Week 12: Powder Additive Manufacturing

Books and references

Venuvined, Patn K., and Weivin Ma. Rapid prototyping: laser-based and other technologies,
Springer Science & Business Media, 2013,

lan Gibson, David Rosen, and Brent Stucker, Additive Manufacturing Technologies: Rapid
Prototyping to Direct Digital Manufacturing, Springer, New York, NY, 2015,

Kumar, L. Jyothish, Pulak M. Pandey, and David lan Wimpenny, eds. 3D printing and additive

manufactunng technologies. Singapore: Springer, 2019,
Jacobs, Paul F. "Fundamentals of stereolithography.” In 1992 Intemational Solid Freeform

Fabrication Symposium, 1992,
L
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Werk 2 Review of Thermodvnamics - Entropy, Entropy Generation, Firnt and Second |iw

P ' -| .Iq.'l-r'\q.":l

Werk 3 Power Plant Cwcles - Enerpy Cascading, Rankine Cycle, medification of Raskone

CLAMNCY

Werk 4: Gas Turbne Cycle, Combined Cycle, Combined Gas Turbine-Steam T

Plant, Heat Recoven Steam Generaton

Werk & Thermodyvnamse cvcles for low temperature application, Cogencrations, Introdu

Heat Exchanpen. Ana'viss - LMTD and ¢-NTU method

e e T

"

I_rll- - w

i - —

A [
|

Weeh 6: Analves of Heat Eachanper - continued, Problem solving, Special Heat Exchang

Wase Hest Recoveny, Svatheus of Heat Exchanger Network

Week 7: Hext pipos & Vapor Chambers, Direct conversion technologies -Thermeelerr

Creneraton

Week B Direct comemon technologies - Thermoelectne Generators (comtd ), Thermomons
conversaon, Thermo-P\, MHD

Week 9; Heet Pump, Hest Pecovery from Incinerators, Energy Storage - Introductios

Weekl0 Fmerpy Storspe Techmigques - Pumped hyvdro, Compressed Aw. Pl

Superoonducting Megnctic storaps

Week 11 Energy Storepe Technigues - Thermal storage (Sensible & Latent) Bamery. (hemncs

Lrerpy Storage, Fucl cells

Week 12 Fnergy Foonomcs

Books and references
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MADHAV INSTITUTE OF TECHMNOLDGY & SCIHTNCE, GWALIOR
Deemed to e Uiniversity
Department ol Mechanical [ ngineering

120766: Work svstem Design

- s —

C“Eﬁfr}' '!'il_ll:' Codle Credit -} Theory I':llr; .'
! ' As of
Departmental Work system LT | _ = P
NOFms

- ] X i i
SWAYAM/NPTEL Link for the course:
htps: ‘onlinecourses.nptelac.in/moc2d mel 28/ previen
The details of the course are mentioned below:- -

‘ Course Start Course End Date Exam date Duration

_ﬂutr B B

' 22 Jul 2024 11 Ot 2024 | 03 Nov 2024 12 Weeks

Course lavout

Week 1: Work Svstem Design: Introduction, Introduction and Concept of Productivity,
Measurement of Productivity, Productivity Measures, Productivity Measurement Models

Week 2 Factors Influencing Productivity, Causes of Low Productivity, Productivity
Measurement Models, Productivity Improvement Techniques, Numerical Problems on
productivity, Case study on productivity.

Week 3: Work Study: Basic Concept, Steps Involved in Work Study, Concepl of Work Content, ,
Techniques of Work Study, Human Aspects of Work Study |
Week 4: Method Study: Basic Concept, Steps Involved in Method Study, Recording Techniques,
Operation Process Charts, Operation Process Charts: Examples.

Week 5: Flow Process Charts, Flow Process Charts: Examples, Two-Handed-Process Charnts,

Multiple Activity Charts, Flow Diagrams. _ | _
Week 6: String Diagrams, Principles of Motion Economy, Micro-Motion Study, Therbhgs,

SIMO Charts o *

Week 7- Memo-Motion Study, Cycle graph and Chrono-Cycle Graph, Critical _Exannm.:nn_

Techniques, Development and Selection of New Method, Installation and Maintenance of

Improved Mcthods. _

\'-'Erk 8 Work Measurement: Basic Concept, Technigues of Work Measurement, Steps Involved

in Time Study, Steps and Equipment of Time Study, Performance Rating. .

Lr:;“::ﬂq: I"c'rfunnr::?'ﬂ:c Rating: Examples, Allowances, Computation of Standard  Tume-l,
wtion of Standard Time-l, Case Study o —

E»?;:Eum-' L:Jf'urk Sampling: Basics, Procedure of Work Sampling hllmiy'. hm_w:m::ll I"mh‘h;::m on

work sampling, Introduction to Synthetic Data and PMTS, Introduction 1o MTM and MOST

“'cck'll* Iirg:mnmi:n: Basic Concept, Industrial Ergonomics, Ergonomics: Anthropometry,

- ine System-2
Man-Machine System-1, Man Mu}:hu}c v :
Week 12: Case Study: Office Chair, Case Study: Tower
Study: Computer System, Case Study: Assembly Line

Crane Cabin, Case Study: Car Seat, Case

Books and references

Introduction (0 Work Study: International Labor Office (ILO), Geneva, Motion and Time Study
niroduct! . ;

ton and Measurement of Work: Ralph M. Bames, Wiley, [he University of Califormia,
Destgn and i

and Production Management: M. Telsang, S. Chand and Company Lid.

it }y’@fj -@q 2
N

Industrial Engincering
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MADHAVINSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
Deemed to be University
Department of Mechanical Engineering

190761: Farm Machinery

Category "Title " Code Credit-3  Theory Paper
"R [ _— J _ I L I T |P |As ' e
HeemeDES | Machinery W PPl SATAMINFREL
L J ol
SWAYAM/NPTEL Link for the course:
hitps: /onlinecourses.nptel.acin/noc2d asldprevien

The details of the course are mentioned below:-

Course Start Course End Date Exam date Duration
Date |
COURSE LAYOLT

Week 1: Importance of farm machines in the contest of enhance production. multiple cropping.
labour scarcity ete.
Week 2: Ploughing and first opening of the soil, the design and component details.
Week 3: Machinery of seedbed preparation operation.
Week 4: Equipment for sowing and planting and inter cultivation.
Weck 5: Variable Rate Fentilizer Applicator, Microprocessor Based Herbicide Applicator.
Spraving etc.
Week 6: Equipment for imgation
Week 7: Machinery for crop harvesting design and operation
Week 8: Root crop harvesting machinery
Week 9:  Machinery for horticultural crops
Week 10: Equipment for crop protection and discase control
Week 11: Machinery for transport and matenal handling
Week 12: Machinery for land drainage, reclamation and estate maiatenance

Books and references

e Principles of Farm machinery Robert Allen Kepner, Roy Bainer, Edgar Lee Barger
o Principles of Agricultural Engineering — Ojha&Michacl
Farm Machinery - Claude Cuipin

'"'""'"l-lll“““ljl-ll-lllyy-)
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MADHAV INSTITUTE OF TECHNOLOGY & SCITNCE. GWALION
Deemed to be Univeruity
Department of Mechanical [ ngineering

190762: Introduction te mechanical sibration
'E_lr:nr} Iill_r_ N 1 ll_ulr__ -i'rrrlh‘ .1 | Theory Paper i
= — e . = T_ e = ']
! Departmental Introduction to L (T (P As per |
I Elﬂi‘l“'quEJ mechanical 190762 ‘— —— SWAYAM/NITEL
L \ "Il'nliﬂl‘l : morma
SWAYAMINPTEL Link for the course:
htips: onlinecourses.nptelac.in/moc2d meSS/presiew
The details of the course are mentinned helow:- _
- Course Start Course End Date Exam date Duration
| Date | |
| 22 Jul 2024 | 13 Sep 2024 21 Sep 2024 8 Wecks |

Course lavout

Week1: Fundamental of Vibrations.

Week2: Free Vibration of Single Degree of Freedom Systems.
Week3: Forced Vibration of Single Degree of Freedom Sysiems.
Week4: Forced Vibration of Single Degree of Freedom Systems.
WeekS: Vibration Measuring Instruments,

Week6: Vibration of Two Degree of Freedom Systems.

Week7: Vibration Absorbers and Critical Speed of Shafts.
Week8: Vibration of Multi Degree of Freedom Systems,

Books and references

Grover. G.K., * Mechanical Vibrations™, Tth Ed., Nem Chand & Bros.

Rao. $.S.. * Mechanical Vibrations™, Sth Ed.,, Addison-Wesley Longman, Incorporated,
Thomason, W.T.. “Theory of Vibrations with Applications”, 5th Ed., Prentice-Hall.
Timoshenko, S.P.. “Vibration Problems in Engineering”, 2nd Reprint Ed., Wolfenden

Press. ) .
Kellv. S.G.. “Mechanical Vibrations”, Scgaum’s Outlines, Mc Graw Hill Education

2
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MADMAV INSTITUTT OF TECHNOLOGY B SCIENCT, GWALION
Deemed to e Umniverily
Department of Mechanical [nginesring
190764: Sustainable Power Generation Systems

- Category | Title Conle CCredit =) | Theoary Paper
I N I be | Lt e | |
Sustainable l LT [P | As '
| pe
:T;:':"“[;’I"_‘: Power 190764 1t SWAYAMNPTEL
UL Generation T | npo—
| Systems e ———

SWAYAMNPTEL Link for the conrse:
hitps: onlinecourses,nptelac.in'nocd_gesSd/previen

The details of the course are mentioned below i

Course Start | Course End Date | Fyam date | Duration
Date | |
I_::_JuT_:”.:J | 11 Ot :U-:-l_ L-f'l:_."-.'-,n 2004 _ 13 Weeks

Course lavouot

Week 1: Module-1: Introduction to power generation

Global and Indian scenano, an overview of current technologies available for power generation,
Concept of the renewable energy- based power plant

Week 2: Module-2: Solar Thermal Power Generation

Fundamentals of Solar thermal energy conversion, solar thermal based power plant design and
analvsis (flat plate and concentrator), ORC, RC, and Stirling engine.

Week 3: Module-3: Solar Photovoltaic Power Generation

Fundamentals of Solar photovoltaic energy conversion, Solar PV power plant design,
Performance analysis of standalone and grid connected PV systems.

Week 4: Module—4: Wind Power Generation

Introduction to wind turbine, classification and analysis of different components, Theory, design
and analysis of wind turbines (horizontal axis and vertical axis) and wind farms.

Week 5: Module-3: Hydro Power Generation

Introduction 1o hvdro power plant, overview of micro, mini and small hydro power plants,
hydraulic turbines, Selection and design eriteria of pumps and turbines, Brief theory, design and
analysis of hydro power plants

Week 6: Module-6: Biomass Power Generation
Fundamentals of bioenergy production technologies through different routes, design and analysis

of biochemical and thermochemical reactors for clean power generation and value- added
products, [GCC.

Week 7: Module-7: Hydrogen energy and fuel cells |
[mportance, Varous routes of hydrogen generation, hasic principle and design of different types of

fuel cells and thier applications, future prospects, [GFC

Week 8: Module-E: Geothermal Energy
Fundamentals, classification, theory, design and analysis of geothermal power plant

Week 9: Module-9: Ocean Thermal Energy
Fundamentals, classification, theory, design and analysis of vcean thermal power plant

week 10: Module-10: Wave and Todal Encrpy -
Fundamentals, classification, theory, design, and analysis of wave anid tidal power plant

Week 11: Module-11: Enerpy Storage | |
Different modes of energy slorage, design and analysis of dilferent technologies tor thermal,

mechanical, and electro-chemical enerity sIOmge sysiems

. Module-12: Energy Economics |
E";:Ti;ﬂl;f'ﬂﬁ interest, Accounhng rate of relum, F-i'.'l}h:lq.‘k. ”“ﬂ“lﬂlt‘ll cash ""“‘ Nel 5|'|'|1."W|1|

alue. Internal rate of return, Inflation and hife cycle analysis of energy systems
value.
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MADHAV INSTITUTE ©F TICHNOLODGY & SCITNCTE, GWALIOR
Deemed 1o he University
Department of Mechanic al | ngineering

Books and references
1. ). Twadell, T. Weir, Renewable Energy Resources, Taylor and Francis, 4th Fdition, 202
2. G. Boyle (Editor), Renewable Energy; Power for a Sustamable Future, Oxford University
press, 3nd Edition, 2012
3 G.N. Tiwan, Solar Energy, Fundamentals, Design, Modeling and Apphcations, Narosa, 2040
4. ). A. DufTic and W, A. Beckman, Solar Engineering of Thermal Processes, John Wiley, 4th
Edition, 2013,
5. R. Gasch, J. Twele, Wind Power Plants: Fundamentals, Design, Construction and Operation,
Springer, 2nd Edition, 2012,
6. P. Breeze, Hydropower, Elsevier, Ist Edinon, 2018,
7. 8. C. Bhartacharyya, Encrgy Fconomics Concepts, lssues, Markets and Governance, springer,
-nd Edition, 2019,
8. 5.p Sukhatme and J K. Navak, Solar Energy: Principles of Thermal Collection and Storage,
Tata Mc-Graw Hill Education Private Limited, 3rd Edition, 2010,
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MADMHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
Deemed to be University
Department of Mechanical Engineering

190765: Aluminium based Alloys and Metal Matrix Composites

Category Title Code Credit- 3 Theory Paper
Departmental :I"mdmiﬂm d o A A s
partimenta 458 oysan
190765 — 11 SWAYAM/NPTEL
Elective-DE 3 Metal Matrix 3 e
Composites

SWAYAM/NPTEL Link for the course: https://onlinecourses.nptel.ac.in/noc24 mmAa0/preview

The details of the course are mentioned below:-

i Course Start Date | Course End Date Exam date Dur:lttdrl

LH Jul 2024 11 Oct 2024 03 Nov 2024 12 Weeks

Week 1: Introduction, Pure Aluminium, Extraction of Aluminium, Removal of impurities, Alloy
Designations, Cast Alloys, Al-Si alloys, Modification of Al-Si alloys
Week 2: Modifying Al-Si alloys, Alloy designations, Solid solution strengthening, Mechanisms
of Solid solution strengthening. Buildup of solute atmosphere, Yield point phenomena, Strain
aging, Cottrel-Bilby theory of strain aging.
Week 3: Portevin-Le Chatelier (PLC) effect, Dynamic Strain Aging (DSA), Penning theory of
DSA, Precipitation hardening - Introduction.
Week 4: Precipitation hardening, T-T-T diagram of precipitation, Alloy tempers, GP zones,
Natural Aging. Mechanisms of Precipitation hardening, Precipitation hardenable Alloys,
Precipitation sequence.
Week 5: Properties of 7TXXX series alloys; Precipitation sequence in 8XXX series alloys, Order
strengtheming in Al-Li alloys, Strain Hardening. Recovery & Recrystallization.
Week 6: Nucleation and Growth in Reerystallization, Dynamic Recrystallization, DDRX, CDRX,
GDRX.
Week 7: Grain refinement strengthening, Grain refinement methods, Homogencous and
Heterogenceous Nucleation, Grain refinement by Melt inoculation,
Week B: Mechamsms of gran refinement by melt inoculation, Fading & Poisoning, Grain
refinement by melt vibration, Severe Plastic Deformation (SPD), Dynamic recrystallization in
SPD.
Week 9: Metal Matrix Composites (MMC): Definition of composite, Processing of MMCs;
Liquid state processing, Stir casting, Melt infiltration, Spray deposition, Solid state and Vapor
state processing, Spray deposition, CVD and PVD. Insitu Composites, Particle bonding and
distribution in MMCs,
Week 10: Properties of Metal Matrnix Composites, Rule of mixtures, Strengthening Mechanisms
in MMCs.
Week 11: Fracture Behavior of composites, Ductile Fracture of Metals, Fracture Behavior of
Discontinuously Reinforced Composites,
Week 12: Fatigue, Fatigue Behavior of MMCs

Books and references

I. Frank King, Aluminum and its Alloys, Ellis Horwood Publishers, 1987,

2. John E. Hatch, Aluminum - Properties and Physical Metallurgy, ASM, 3rd ed. (1988),

4. Subra Suresh, A. Mortensen, A Needleman, Fundamentals of Metal Matrix Composites,

Butterworth-Heinemann, 1993,

N
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MADHAVINSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR

Depar

Deemed 1o be University
tment of Mechanical Enginecring

4. T. W, Clyne, P. ). Withers. An Introduction o Metal Matnx Composites, Cambridpe

University Press, 1903,

5. Ranjit Baun, Devinder Yadav, Metal Matnx Composites by Fniction slir processing,

Butterworth-Heinemann, 2018,
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MADHAV INSTITUTE OF TICHNOLOGY & SCIENCE, GWALIOR
[ Cwrrmwil i loe ihndve iyl
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Department of Mechanleal Engineering L L1

For bateh admitted In Academic Yeudan J021.2)

_— - ¥
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il
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S.Ne | Subject | Mubject Name NN, Subject Conle | Subject Name
| Tl i
=~ ——— = " — = -——— = = SE— = -
I jati g Metredopey, Measurement and Comtrol | I'"MIT V] Vehicle [Dymamica |
!
|
N 120738 | Total Quabity Management 2 172 Hiybrd Flectrie Vehscles |
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
3 [Deremed 1o be Universing) *)

.
{‘e‘f NAAC Rirreded with Aee Grade
Department of Mechanical Engineering e L1

For batch admitted in Academic Sevslon 2021-22

s

120732: Metrology, Measurement and Control

Category Title Conle Credil-4 [ Theory Paper
Deparmmental | Metrology, Measurement 120712 L IT Ir | MaaMakstt
Elective - and Control [haration-2 his
DE2 4 =

Course Objectives: To make the students to understand:
I. The types of errors, design of limit gauges and various comparative measurements,

2. The fundamentals of gears, thread measurements and measurements of surface finish,
3. Non-contact measurement techniques using optical methods and vision techniques,
4. Coordinate metrology and Form Measurement,

3. The use of control chart.

Prerequisite: Nil

Svllabus

Unit —I: General Concepts of Measurement; Definition-standards of measurement, errors in

measurement, limit-gauging, various systems of limits, fits and tolerance, interchangeability,

ISI and 1SO system. basic principles and design of standards of measuring gauges, types of
gauges and their design, accuracy and precision, calibration of instruments, principles of light

interference, interferometer, measurement and calibration,

Unit <II: Linear and Angular Measurements; Slip gauges, micromelers, verniers, dial

gauges, surface plates, comparators- mechanical, electrical, pneumatic and optical
comparator, angular measuring instruments- sinc bar, angle gauges, spirit level,
autocollimators, clinometers; measurement of straightness, Matness and squareness.

Unit =II1: Measurement of Surface Finish and Measuring Machines; Surface finish-
definitions, types of surface texture, surface roughness measurement methods, comparison,
profile-meters, pneumatic and replica, measurement of run out and concentricity, length bar
measuring machine, optical projection, comparator, tool makers microscope.

Unit =IV: Mectrology of Screw Threads and Gears; Intermal/external screw thread,
terminology, measurement of various elements of threads, thread micrometer method, two
wire and three wire methods; gear terminology, measurement of various ¢lements, constant

chord method, base tangent method, plug method; gear tester, gear tooth measurement; rolling

gear tester.
Unit =V: Computer Aided and Laser Metrology: Co-ordinate measuring machine;

applications; laser micrometer, laser interferometer, laser scanning gauge, non-contact and in-
process inspection, vision system,

Course Qutcomes: After successful completion of this course students will be able to:
1.State the basic of standards of measurement, limits, fits & tolerances,

2.Compare quality in engineering products.
3. Apply the principle of measurement in QC & QA aspects and calibration of measuring

instruments.
4. Analysis the accuracy in the measurement.
5.Evaluate the product quality in manner of dimensional accuracy.

6. Design limit gauges.

N
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR

. [Dermed 1o be Unwerity]

= NAAC Actrediited with Ass Grade i )
= = Department of Mechanical Engineering - e——
= For batch admitted in Academic Sevvian 2021-22
Course Articulation Matrix
- PO1 | PO2 | PO3 | POa | POS | POG | PO7 | POR | PO9 |Por0 [ patt [Po12 Teson [ peos ]
.£913111311‘1_1'1'13T1]::
0 N N O S O O RO
o3| 3 |22 23l 2212311 113 213
(a1 3 ja| 33| a22 1133|211
Sis |yl ajalajalaltlelalz]z
AR E S E I EN ER RN N N N

1 - Slightly: 2 . l';'ludm:atrll.n 3 = Substantially

Text & References Roaks:
I.JamRK.; Engincering metrology: Khanna publishers.

3. Gupta. 1.C. “A text book of engineering metrology”, Dhanpal rai and sons.

VA S
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MADMAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR

b [ b e Linbepraity]

= MALE Npgrrdied wos Aus Copite ()
Department of Mechanical Engineeting - w———

For batch admitted in Acsdemic Yeslon 2071.22

120733 Total Quality Management
— 1€ yestin g | Iheney Papee

Caregory “Tinle
Deparimental Tin l1-'l.1.'.|n||11|_"';1 wna perment
Flective <122

¥ v 1]
'I I" 8fan YWarka 0
J 1 boaf wd o 3 by

—

Course objectives: To make the student to understand.
. The philosophy and core values of Tolal Quality Management (TOM)

2, How to evaluate bedt practices for the attamment of total quality
3, The concept of 150 9000 and quahty manual,

4. The vanous methods of design and development to improse quality of product
S, Impact of quality on economic performance and long-ferm husincss success of an organizaton

Prerequisite: Nil

Syllabus
Unit - | Introduction: Introduction, Need for quality, Evolution of quality, Defimtions of guality.
butions of

Dimensions of product and service quality, Basic concepts of TOM, TOM Framework, Contri
Uffmlng. Juran and Croshv, Bamers to TOM, Quality statements, Customer focus, Customer
orientation. Customer satisfaction. Customer complaints, Customer retention, Costs of quality

Strategic quality planning, Quality Councils, Employee involvement,
ork. Quality circles Recognition and Reward,

Unit = Il Principles: Leadership,
le, 35, Kaizen, Kanban, Suppiier

Motivation. Empowerment, Tcam and Teamw
Performance appraisal, Continuous process improvement, PDCA cyc
partnership, Partnering. Supplier sclection, Supplicr Rating.

Unit - 111 Tools and Techniques: The scven traditional tools of quality, new management tools, six
sigma. Concepts, Methodology, applications  to manufacturing, lean manufactunng, A gile
manufacturing, Service sector including IT. Bench marking, Reason to bench mark, Bench marking
process, FMEA, Stages, Types.
Process Capability, Concepts of Six Sigma, Quality

Is and Techniques: Control Chans,
TPM Concepts, improvement neads,

Unit- IV Too
Taguchi quality loss function,

Function Development (QFD),

Performance measurcs,
(SO 9001-2008 Quality System, Elements,

Need for 1SO 9000,
d Benefits, TOQM

UNIT- V Quality Systems. .
1SO 14000 = Concepls, Requirements an

Documentation, Quality Auditing, QS 9000 -
Implementation in manufacturing and service seclors,
| completion of this course students will be able to:

Course outcomes: Alter successfu
|. Discuss about quality measures, Quality control techmques.

Describe various theories of Total quality management.
Determine the cost of poor quality and process elfectivencss and eMicieney 1o track performance

uality. |
s techniques in identifying customer needs,

Apply appropriate :
i in TOM methodologics.
be uscd as inputs in Q and determine the set of performance

Evaluate the performance excellence of an organization,

indicators /V " }.;f 43//;1 N

4 M\

s 1

as well as the quality impact that will

o
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
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Department of Mechanical Engineering
For batch admitted in Academic Sevion 207122 v

6. Enhance management processes, such as benchmarking anil business process reengincering

Course Articulation Matrix

:lru:_'_ﬁt};__rpb;_rr s | POB | PO? T_l:r::_n | po 'l-r:-m;r'mlll_r*_uul_r".u:.'i"..’:J‘
Ii':'D[| 3 J 1 1 1 3 1 1 1 | 1 1 1 | l 1 | | |
ORI EEENETES N ENEA EARENEN
| CO3 BEERE] 2 3 2 2 1 |1 |1 2 3 | 2 | 1 |
0|3 23 [ 3 [3 |22 |1][2]v]3]|3]1]1 |
05| 3 | 2 | 3 | 3|3 |2 |8 [2|a]za]|3[3]2]1]
o6 | 3 | 2 | 3 | 2 3 2 2 1 2 2 3 3 1 1|

1-Slightly; 2 - Moderately; 3 - Substantially

Text & References Books:

. TQOM by Dr. K.C.Arora, S.K.Kataria and sons Publication, Delhi,

!'J

117777477 /ee

Jack Hiradsky TQM Hand book McGraw Hill New York

3. JH Taylor TQM Field Manual Me. Grew Hill Newyork

__--‘.ll"‘“‘ll

g T\ e

4. Chnsk Hakes: TQM-The kev to business, Chapman and Holland.
5. Kim Todd. "World-class Performance”, McGraw Hill, London
6

W J Sivanesan Production/Operations Management. Rich
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120704: Turbo Machinery ) .

Category Ve Code CredinA Ihenry Paper
Departmental Turbey Moulunery T T 1T [P | Max Mahs-l
Electives-DE _ [ hagatioms 2 hirs |

4
E= - ebrn A= . -

studdents 1o unde rstanil:

operation of turbo-m incompressible

Conrse Objectives: To make the
1. To enable the students know the
Nuids,

2, To provide students thorough understanding of velocity triangles, thermodynarmic

in turbo-machinery.
3. To introduce students to fans, turbines, pumps ¢te.

achines for compressible and

plots and losses

=T

Svliabus

UNIT-1 INTRODUCTION:
Energy Transfer in Turbo Machin
machines, Moment of momenium ¢
reaction machines, degree of reaction,
only.

first and second Laws thermodynamics (o urbo

¢ turbine equation. Principles of Impulse and
velocities, one dimensional analysis

es Application of
quation and Lule
energy cquation for relative

zation [actor, analysis for optimum U.F.
Effect of blade and nozzle losses on Vane
ortex types of flow, flow with constant

UNIT-1 STEAM TURBINE:

Impulse staging. velocity and p
curtis stage, and Rateau stage, includi
cfMiciency, Stage cficiency. Analysis
reaction. Governing and Performance cha

ressure compounding utili
ng qualitative analysis.

for optimum cfficiency V
racteristics of steam turbincs.

UNIT-11I1 WATER TURBINES:
lan turbines, vector diagrams and work done Draft Tubes,

Classification, pelton, Francis and Kap
goveming or water turbines.

UNIT-TV CENTRIFUGAL PUMPS:

Classification, advantage over reciprocation [YPe, definition of manometric head gross head. static

head, vector diagram and work done. Performance and Characteristics: Application of dimr:n-;.mml

analysis and similarity 10 water turbine and centrifugal pumps, unit and specific quantities, selection of
Il efficiencies, Main and operating

machines, Hydraulic, volumetric mechanical and overa
characteristics of the machines cavitations.

WERS AND COM PRESSORS:
machines. Centrifugal Blowers:

rise. Centrifugal and axial Mow
of machine. Vane shape and

UNIT-V ROTARY FANS, BLO
[ reactions, slip cost event speed

Classification based on pressure

Vane shapes. Velocity triangle degree 0 o :
stresses, efficiency characteristics. Fun laws and characleristics. Centrifugal compressor : Vector

diagrams work done, temp, and pressure ratio, slip factor , Was input factor, pressure coefTicient,
L L ¥ : i L]
Dimensions of inlet eye, impeller and diffuser. Axial Mlow compressors: Vector diagrams, work done
factor, temp. and pressure ratio, degree reaction. Dimensional  Analysis, Characlerisues. surging.
. L o

Polytropic 2

nd isentropic efliciencics.

will be able to:

letion of this course students
ble and incompressible fluid

mes: After successful comp
for both compressi

|ytical problems in turbo-machines

0
=
=
ﬁ \
e
=
"
S

Relate and

[lows.
2, Demonsirate

{0 11\/#\/ *L/VW;/L
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\ selection of turbo-machineny
L} “ﬁﬂﬂ'ﬂlﬂ‘ VPN al dl‘l‘.pm- of turboy mad himee
\ 4. Determine the velogity tangles m b rae hiners wtages operating ot design and ofT devgn
Conditions
\ . Explain and understand how the Now varies downstream of o turbo machinery blade row
B Amalvee the himiation and working of steam turhine and apply the principle moment of
\ momentum ¢quahon
\ Course Articulation Matris
\ [ [ ro1 [ POz | O3 | Po& | pos | pos | P02 | ros [ eon Trat Trorn Teats T eenr T e
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR

(Dermed 1o be Linvenity)
MAAL Accredied with Ass Grade g)
Department of Mechanical Engineering o mmam

For batch admitted in Academie Session 2021-22

190731: Vehicle Dynamics

Category Title Code Credit-d Theory Paper
Departmental  Elective- | Veicle Dymamice 190731 LI T 1 P | MaMaksefo |
DE2 Durations2hry

4 L]

Prerequisite: Automotive chassis, Automotive transmission, theory of machine.

Course Objectives:

To make the students to understand: ) .
1. Tire and road interaction charactenstics.

2. The handling characteristics of vehicle,

3. The longitudinal, lateral and vertical dynamics under braking, acceleration and comenng.

4. How noise and vibrations are generating inside and outside of the vehicle and transfer to the

passenger’s compartment.
Syllabus

Unit -1 Introduction: Vehicle Dynamics Definitions as prescribed by SAE, Newtonian and:
lagrangian formulations of multibody systems, Handling and stability characteristics: Steenng
geometry, fundamental equations for true rolling, Ackerman steering gear. Steady state handling
neutral steer. under steer and over steer, steady state response, yaw velocity, lateral acceleration,

curvature response, dircctional stability.

Unit -2 Performance characteristics of road vehicle: Various forees opposing vehicle motion, their
nature and factors affecting these forces. Tractive cffort and power available from the engine,
equation of motion, maximum tractive effort and weight distribution, stability of vehicle on slop, road
performance curves, aceeleration, gradability, drawbar pull. Transient operation of vehicles: merna
effects, equivalent mass, equivalent moment of inertia, time taken in synchronization duning change
of gears, effect of Mywheel i ertia on acceleration, dynamic of vehicles on banked track, gyroscopic

effects , net dnving power.
formance: Braking of vehicles, brakes applied to rear wheels, fromt wheel and

on on straight and curved path, mass transfer effects, braking efficiency, stopping
stopping time, brake locking anti-lock drives, caleulation of mean liming

Unit -1 Braking pe
all four wheels, moti
distance, reaction time and
pressure and heat generation during brakes.

Human response to vibration, vehicle ride models, road surface

Unit- 4 Vehicle ride characleristics: ; : : #10¢ VNV S8
function, evaluation of vehicle vertical vibration to

Ffﬂﬁlﬂ as a random function, frequency response
ride comfort criterion.

mies: Stability & handling, vehicle motion ride control, vanous vehiele

it- § Two = wheeler dyna
Unit- 5 effect of tyre and vehicle parameter on stability and handling

models, gyroscopic cffect,
characteristic.

Counrse OQutcomes:

A fter successful completion of this course students will be able 1o:
i

(‘01: Define the various forces acting on the vehicle.

N e
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR

f@; [Deermed to be Linivenity)
I,‘:" P --..u- MAAL Argred ted with Avs Grade ;}
] Department of Mechanical Engineering B

For batch admitted in Academic Session 2021-22

CO2: Explain the tirc and road interaction characteristics.

CO3: Evaluate the handling charactenistics of vehicle.

CO4: Examine the vehicle stability under braking, acceleration and comenng.

COS: Develop the mathematical model to predict the ride charactenistics of the vehicle.
CO6: Evaluate the dynamic performance of two-wheel vehicle.

Course Articulation Matrix

J1J117777700.

o1 T P02 1 P03 | PO: | POS | PO6 | PO7 | POS | PO9 |POI10 | POI11 | PO1Z | PSO! PsO2 |
co1| 3 1 mEwERIEEEY NN EHEIERREE
[co2 | 3 | 1 1 BESEIEIENENERESE. o
co3 | 3 | 3 | 1 T3+ 21322 |e}i¥ 3 [32]:3
=T 3131l z2111a3js |2 |2i2/]12 3 | 1 |1
cos | 3 EEREREIERERSENELEES. 3 | 1 | 2
e T L N U N R RN N N R (K-

1 - Slightly; 2 - Moderately; 3 - Substantially

Text Books:
Rao V. Dukkipati, Jian Pang, “Road Vehicle Dynamics problems and solution™ . SAE,2010
Singiresu S. Rao, "Mechanical Vibrations,” 5th Edition, Prentice Hall, 2010

L.

2.

3. J.'Y. Wong, "Theory of Ground Vehicles®, 4th Edition, Wiley-Interscience, 2008
4

5

. Rajesh Rajamani, "Vehicle Dynamics and Control,” Ind edition, Springer, 2012
_ Thomas D. Gillespie, "Fundamentals of Vehicle Dynamics,” Society of Automotive Engineers Inc,

2014

“and Control”, 2nd Edition, CRC Press, 2013
* Ind edition, Springer, 2013
h to Vchicle Dynamies”,

Reference Books:
| Dean Kamopp, “Vehicle
2 R. Nakhaie Jazar, "Vehicle
3. Michael Blundell & Damian |

Elsevier Limited, 2004
4 Hans B Pacejka, "Tyre and Vehicle Dynamics,
5 John C. Dixon, "TyTes, Suspension, and Handling,

Inc, 1996 | | | _
“Vehicle dynamics and damping,” First revised edition,

6. Jan Zuijduk,
- NEE QL

N
4

Dynamics, Siﬁﬁfn}}‘
Dynamics: Theory and Application
{arty, “The Multibody Systems Approac

“ 2nd edition, SAE International, 2005
» 3nd Edition, Society of Automolive Engineers

Author House, 2013,

38
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For batch sdmitted in Academic Sevvion J021.22

190732~ Hybrid Electric Vehicles

{'-&Er:;n htﬁ- Coile 1 Coeditd | Thesn FPaper
Deparimertal Electives | Habind Electric jenT; 1 I l I San Sarhs-0
DE2 Vehiucles L S . [haration- Yhr
1 - | .

L

Pre-requisite:

Basic Electncal Engincering, Automotive Electnical & Electronics System

Course Ohjectives:

e R

To make the students 1o understand:

. To provide knowledge about application of hybrid and electric technology.

2. Study of various components of energy storage devices in Vehicles

Syllabus

Unit -l Introduction to Need for Alternative System: History of electric and hybrid vehicles. Need
of electric and hybnd vehicles - comparative study of diesel, petrol, electric and hybrid vehicles.
Limutations of electnic vehicles. Specification of different electric and hybrid vehicles.

Unit -1l Energy Storage Devices and Fuel Cells: Electromechanical batteries- types of batteries -
lead acid batteries, mickel based batteries, lithium based batterics, clectrochemical reactions,
thermodynamic voltage, specific energy, specific power, energy elliciency and ultra-capacitors.

Fuel Cell- Fuel cell characteristics- Fuel cell types-Hydrogen fuel cell- Connecting cell tn senes-
water management in the PEM fuel cell- Thermal Management of the PEM fuel cell

Unit-111 Electric Vehicles: Electric vehicle layout, performance of electric vehicles - traction motor
charactenistics, tractive effon, transmission requirements, vehicle performance, energy consumption,
advantage and limitations, specifications, system components, ¢lectronic control system, safetv and
challenges in electric vehicles.

Unit -IV Hybrid Vehicles: Concepts of hybrid electric drive train, types, architecture of series and
parallel hybrid electric drive tram, merits and demerits, hybrid electnie dnve trin design, mild and
full hvbrids, plug-in hybrid electric vehicles and range extended hybnd electne velicles

Unit -V Propulsion Mators and Controllers: Types of electric motors - working pnnciple of AC
and DC motors. Charactenstic of shunt, senies and compound type of DC motors. permanent magnet
and separately exited DC motors, AC single phase and 3-phase motor - inverters - DC and AC motor
speed controllers.

Course Oulcomes: 4

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

CO1: State the Basic concept of hybnd and elecine vehicles,

CO2: Select the suitable technology related to different energy storapge devices,

C03: Demonstrate hybnd and electric technology.

COM4: Test the performance of various energy storape devices and Vehieles,

COS: Classily the various category ol Electnic motors and controllers used in vehicles.
CObG: Assemble the vanious components of energy storage devices in Vehieles

39
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- Course Articulation Matrix

—

| e gy
| PO1 | POZ | PO3 | PO3 | POS | POG | PO7 | POS | POY FDl[I'I'UHiFiEHhl‘ﬂﬂlli’ﬁu.i'q
BEUEUEUE

1 3 1 |
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1 - Slightly; 2 - Moderately; 3 - Substantially
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J'ﬂl Bonoks: — -

. James Larminie and John Lowry, “Electric Vehicle Technology Explained ** John Wiley &

Sons, 2003,
2. Iqbal Husain, * Electric and Hybrid Vehicles-Design Fundamentals”, CRC Press.2003.

_MehrdadEhsani, * Modem Electric. Hybrid Electric and Fuel Cell Vehicles™, CRC Press,2003.

L

Re ference Books:

1. Ron HodKinson, * licht Weight Electric/ Hybrid Vehicle Design™, Butterworth Heinemann

Publication.2005. e o
2. LinoGuzzella, * Vehicle Propulsion System™ Springer Publications,2005.

N
CN_ o &
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
Deemed to be University

Department of Mechanical Engineering

' MES

Item

To prepare and finalize the syllabus of courses 10 be ofTered (for hatch admitted in 2021-22)
under the Open Category (OC) Courses (in traditional mode) for B.Tech. VII semester
students of other departments along with their COs.

-_

..---lllllllllllllllﬁﬁ/////#’

R

Open Category (OC-2)
' S.No. | Subject Subject Name
Code
I 910208 Solar Encrgy
2 910209 Maintenance

Engineering

R

&

40
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR

[Deemied to be Unlveriity)
NAAL Accredited with Avs Grade g)
Department of Mechanical Engineering e

For batch admitted In Academic Sesslon 2021-22

910208: SOLAR ENERGY

Category Title Code Credit-) Theory Paper
Solar Energy l' X J Max, Marks - 50
Open Course-0C2 4 910208 Max. Marks - !
2 I . Duration - 2 hrs
—

Course Objective: To make the students to understand:

The basic concepts of solar energy and various sun-carth angles.

How to develop thermal models and how to carry out economic analysis of solar systems
and establish energy balance in different solar energy systems.

3. The different types of collectors, PV systems and their application.

bJ
L

Course Prerequisites: Basic Physics
Svilabus

UNIT -1 Solar radiation, basic concepts, various Sun — Earth angles and modeling

UNIT ~II Solar collectors and types: fat plate, concentrating solar collectors, Selective coatings,
thermal modeling of flat plate collectors, applications of solar collectors,

UNIT - I1I Active and passive heating and cooling of buildings, Home lighting systems.
UNIT - IV Solar encrgy storage options, Solar Economics and life cycle cost analysis.

UNIT -V Solar photo voltaic System: Basic concepls of solar cell and PV Panel in series and
parallel combination, characteristics curves of PV cell and pancls, Photovoltaic materials, Need
for different cell design, Applications of photovoltaic for power generation,

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

1. Define the basic terms used in solar systems and vanous sun-earth angles.

2. Establish the energy balance and develop the thermal model of different solar systems.
3. Investigate the cffectiveness of utilizing the solar energy by different solar systems.

4. Analyze the life cycle cost and other economic aspects of solar systems

5. Describe the application of solar systems and find out the areas of improvement.

Course Articulation Matrix
201 | POz | PO3 | PO4 | POS | PO6 | PO7 | POB | PO [PO10|PO11|PO12 | PSOL | PSO2
col1 | 3 1 1 1 3 1 1 1 1 1 1 3 1 1
co2 | 3 1 1 1 3 1 1 1 1 1 1 3 | 2 2
co3 | 3 3 3 3 3 2 1 1 1 2 1 | 3 2 2
coa | 3 HEITEBEIESENEEERERNENERESE
cos | 3 3 3 3 | 3 2 1 2 2 1 2 3 2 2 |
1 - Slightly; 2 - Moderately; 3 - Substantially @
é""? —
a1
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Recommended Dooks:

1. Solar Energy by G.N. Tiwari
2. Solar Encrgy: Problems, Solution and Expe

MK, Gaur
3. Solar Eneruy by John A, DufTie, William A, Beckman

4, Solar Energy by S.P. Sukhaime and J.K. Nayak

p b B

riments by G.N. Tiwan, I" Barnwal, S.C. Solank) and

\
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For batch admitted in Aca dcm‘ltﬁulnn 202 1.‘”

910200: M nance

——— T
Title Conle Credit-A ___ _Theory Paper ]
=R ; y 0 I ro Max Marks 40
: Mantenance g e 3
Open Course-0C2 Engincering 10209 ) I r?“m“jn__ l“ |

Course Outcomes: Through this course, student should be able o

ifv different maintenance categories o
:E:::La‘::d the principles, fum:l::ms and practices adopted in industry for the successful
management of maintenance activities |
o Implement the maintenance function and different
management of maintenance activities, .

« The Condition Monitoring & Non-Destructive Testing.
« The fault Identification, Computerized Maintenance Sysiems.
« The Maintenance strategies and overall configuration and Maintenance of Machines, structure

and System.
UNITI - : |
Evolution of maintenance. objective of maintenance, maintenance pﬂI!nﬂ and Phllﬂ_‘iﬂFh{“*
maintenance concept, importance of maintenance, elements of good maintenance cinml_'rcatmn
of maintenance programs, corrective preventive and predictive maintenance, comparison of
maintenance programs, preventive maintenance-concept, functions, benefits and limitations,
training and safety aspects in maintenance.

practices in industries for the successiul

UNIT IT

Condition monitoring. objectives and benefits of condition based monitoring, what to monitor,
when to monitor, principles, condition based maintenance techmiques: visual/manual
monitoring, temperature monitoring, thermography, lubricant monitoring, debris and
spectroscopy, performance monitoring, vibration menitoring, current monitoring, and
corrosion monitoring, odour monitoring, noise and sound monitoring, Time Domain Analysis,
Frequency Domain Analysis, Non Stationary Signal Analysis, Practical Examples of Vibration.

UNIT I

Tribology in Maintenance, Friction wear and lubnication, friction & wear mechanisms, prevention
of wear, types of lubrication mechanisms, lubrication processes, lubricants and its types, general
and special purpose, additives, testing of lubricants, degradation of lubricants, seal & packings,
repair methods for basic machine elements: failure analysis, failures and their development,

Unit- IV

Accelerometers. Rotational Speed Measurements, Introduction to Faults in Rotating Machines,
Unbalance Detection, Field Balancing, Misalignment, Gears, Pumps and Cavitation, IC Engines,
machinery Diagnostic Chant, Basics of Instrumentation, Signal Conditioning and Filtering, Erors
In Measurements, Dynamic Range And Frequency Response.

Unit- V: Non-Destructive Testing, Ultrasonics, Eddy Current and Acoustic  Emission,
Radiography, Dye Penetrant Tests, Tool Condition Monitoring, Experimental Modal Analysis,
Introduction to Failure Analysis, Railway Locomotive Noise and Vibration Monitoring, Paper
Mill Vibration Monitoring, Overview of CBM facilities at SKF Reliability Lab, Artificial

& ;
DA
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a [Dipemed ta he Linbveiry)
=3 NAAL Accredited with Avs Grade J
L=~ Department of Mechanical Englneering e m——
For batch admitted In Academic Sruiun_lm‘ 1-12

Intelligence in Maintenance Engincering, Expert Systems for fault Diagnosis. 10T in Maimtenance
Engincenng.

Course Outcomes: Afler suceessiul completion of this course students will be ahle ty

Describe the fundamental concepts of mantenance engincening  noise  and  vibration,
measurement techmgues of Condition Monitonng.

Show skills of fault diagnosis,

Demanstrate the need of instrumentation and signal processing for condition monttoring
Examine the condition of machine parts through Failure analysis of plant machineries

Apply correct usage of a method or procedure of maintenance.

L9 - sl LE]

Course Articulation Matrix

| po1 [ Po2 [ Po3 [ POa | POS | POG | PO7 | POB | POY PO10 [PO1] sz:Piu:Ipm?
1] 3 | 1|11 311 1 |1 HENENENER
02| 3 2 2 1 | 3 1 1 1 1 1 1 3 I 1
3| 3 s 13183 |siz111 3215123 1 | 3| 21 1
4| 3 | 3 | 3]s |3[sls 22l sl 2tz 1
O5.| 3 | 3 |3 ]| a[s || laf|1]i1 1 [ 3] 21

1- Slightly; 2 - Moderately; 3 - Substantially

Text & Reference books:

* A.R. Mohanty, Machinery Condition Monitoring: Principles and Practices, CRC Press, 2014
 Bikash Bhadury. Total Productive Maintenance®. Allied Publisher Ltd. New Delhi

BC langlay. “Plant Maintenance”, Prentice-Hall International. New Jersay,

P Gopalakrishnan and AK Banerji, "Maintenance and Spare Parts Management”. Prentice-Hall of
India (P) Ltd. New Delhi.

Kelly, "Mamtenance Planning & Control”

Industrial Maintenance by HP Garg. 8. Chand & Company Ltd., New Delhi.
Srivastava §.K.. “Indusirial Maintenance Management”, - S. Chand and Co.. 198]
Bhattacharya SN, “Installation, Servicing and Maintenance”, S. Chand and Co., 1995
White EN , “Maintenance Planning”, | Documentation, Gower Press, 1979,

Garg M.R., “Industnal Maintenance™, 8. Chand & Co., 1986,

Higgmns L.R., “Maimtenance Engineering Hand book™, McGraw Hill, Sth Edition, 1988,
Armstrong, “Condition Monitoring”, BSIRSA, 1988,

Davics, “Handbook of Condition Monitoring”, Chapman &Hall, 1996,

r&V: A },/‘ﬁ/zfi? ’g,
G
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MADHAVINSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR

(A Deemed ta be University)
Department of Mechanieal Engineering

| Item ME6

[

|

To review and finalize the Experiment list/ Lab manual for Dcpanmcntalu

Laboratory Course (DLC) to be offered in B. Tech, VII semester (for
batches admitted in 2021-22),

f|: S.No. Subject Code Subject Name

l 120715 Rehability and Vibration Lab
| 2 190715 Automotive M aintenance |
‘ |

--uuu|um7777?7777777777
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- Determination of Critical Speed in Whirling of Shafts.

MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
(A Deemed (o be University)
Depariment of Mechanieal Engincering

120715« (DLC-): Reliability and Vibration Lab

Category Title Cade

Credit=1 | IPractical Paper
LIT | p | MaxMarksno
120715 N 3 Min.Marks-19

Departmental Lab Relinbility and
Core- DLC Vibration Lah

Course Objectives:

I. To understand the fundamentals of Vibrtion Theory.

2. To be able to mathematically model real-world mechanical vibration problems.
3. To be able to resolve industrial problems related to vibration and noise,

List of Experiments

- Determination of Natural Frequency in Longitudinal Vibrating System.

- Determination of Natural Frequency in Torsional Vibration System,

- To verify the relation of compound pendulum & to determine the radius of gyration

+ To study the undamped free vibration of spring mass system.

. To study the forced vibration of simply supported beam for different damping.

. Undamped tensional vibrations of single and double rotor system.

. To study the damped torsional vibration of single rotor system and to determine the damping coefficient,

. To study the forced damped vibration of spri ng mass system.

Study the machine fault diagnostic system based on vibration analysis.
Text Books:

. Mechanical Vibrations: by G K Groover,

References Books:

. Theory of Vibrations with Applications: W T Thomson CBS Publishers Delhi

Mechanical Vibrations: S SRao Addison-Wesley Publishing Co,
Fundamentals of Vibration: Leonard Meirovitch , MeGraw Hill International Edison,

-
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
(A Deemed ta be University)
Depariment of Mechanical Engineering

Sy

190715: Automaotive maintenance lah

Category Title l' Coie Credit-1 Lab End term |

e Dupnmnuntnl_"' Automotive ’ 1715 LT[ P |Max Marks: 60 |
Laboratory Course - | maintenance lab | — Min Marks: 19

DLC a T3 -

Prerequisite: Rasic knowledge IC Engine, Two Strokes, Four stroke Engine

List of Experiments-

Study and layout of an automobile repair, service and maintenance shop.

Study and preparation of difTerent statements/records required for the repair and maintenance works.
Cylinder reboring - checking the cylinder bore, Setting the tool and  reboring.

Valve grinding. valve lapping - Setting the valve angle, grinding and lapping and checking for valve

leakage

Calibration of fuel injection pump

Minor and major tune vp of gasoline and diese! engines.

Study and checking of wheel alignment - testing of camber, caster.
Brake adjustment and Brake bleeding.
Battery testing and maintenance

et e —

Moo 3o

Course Qutcomes: After Successful completion of this course lab students will be able to:

COI. Explain the process involved in repaining/servicing of a vehicle.
CO2. Analyze the different the different tool for operating the maintenance of a vehicle,

CO3. Describe the reguirement of wheel alignment,
CO4, Discuss the phenomena ad werking of braking system
COS5. Classify different body parts or accessories of a vehicle.

CO6. [llustrate different types and function of battery

e
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR (M.P)
{A Deemed to be University)

Department of Mechanical Engineering

To propose the list of “Additional Courses™ which can be opled for getling an

(i) Honours (for students of the host department)
Item ME7 (i) Minor Specialization (for students of other departments)
These will be offered through SWAYAM/NPTEL/MOOC based Platforms for the B, Tech. VII

semester students (for the batch admitted in 2021-22) and for B Tech. V semester (for the
bateh admitted in 2022-23)
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MADHAY INSTITUTE OF TECHNOLDGY & SCIENCT, GWALIOR

Deemed to be University
Department of Mechanical Engineering

[tem
MES | (Batch admitted in 2022-23).

To review and finalize the scheme structure of B.Tech. V Semester under the Nexible curneulum
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(A Deemed to be University)
Department of Mechanical Engineering

i

Item
ME9

~ To prepare and recommend the syllabi for all Departmental Core (DC)

Courses of B. Tech. V Semester (for batch admitted in 2022-23) under the
flexible curriculum along with their COs.

W b8
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MADHAV INSTITUTE OF TECHNOLDGY & SCIENCE, GWALIOR

[Deemied 1o b Ualveiiiy]
HAAL Aceredited with Ass Grade

Department of Mechanical Engineering
For batch admitted in Academic Sttﬂuﬂ 1022-21

.

Autemobile Eagincering

Mechanieal Engineering 3

— .

SNo. | Subject Subject Name SN0, | Subject Subject Name
Code . Code |
| 2190512 Advanced Manufictuning Technology ! 2120512 Advanced Manufacturmg Technology
- ' 2| sy I
2190813 | Applied Thermodynamics Applies! Thermodynamics
3 N ; nsld icar and Mass Transfer
2190814 IHeat and Mass Transfer 3 11105)
4 21518 Automotive Chassis 4 2120518 Machine Design J
2
53
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR

a"-‘-.
rof".l [Deemed to be University)
1_" /) NAAC Accredited with Ave Grade i)
— Department of Mechanical Engineering -

For batch admitted in Academic Sevslon 2022-21

2190512/2120512: ;'t:Irnncc_di'elr_m_ul'nrlnring Technolopy

Cat i [ Credit-2 '
G fxgnT - Title Code  [Credit2 | Theory Paper
partment Core | Advanced 90512020812 | L | T | P | Max.Marks-50 |
-DC Manufacturing 2| - | - | Duration-2 hrs
Technology |

Course Objectives: To make the student understand:

]I_. I:hc application of computers in various aspects manufacturing to reduce manual processing and
inking computers to all the manufacturing machines and increase the productivity and reduces the
unnecessary costs.

v . e

2. .thc fundamental of ut{lnmntmn and brief history of robot configurations, sensors, end effectors,
vision systems and to impart knowledge of various additive manufacturing Technologics for

application to various industrial nceds.
Pre-requisite: Manufacturing Processes, Metal cutting

Svllabus

UNIT-1 FUNDAMENTALS OF NC, CNC & DNC MACHINES: Principles of numerical control,
types of CNC machines, features of CNC systems, integration of CNC machines in CIM

environment, Direct numerical control (DNC), Open loop system, Closed loop system.

UNIT-IICONSTRUCTIONAL FEATURES OF CNC MACHINES and PART
PROGRAMMING: Features of CNC Machines such as Structure, Drive Mechanism, Main drive,
feed drive, Spindle Motors, Axes motors, Tool magazines, ATC, Control systems, Feedback devices,
Input media and coding formats. Manual part programming for Lathe, Drilling and Miliing
machines. Cutter diameters and Length compensation. Computer assisted part programming
Languages APT, EXPAT, ADAPT, COMPACT. Computer numerical control, direct and distributed

numerical control, adaptive control.
NUFACTURING SYSTEMS: - GT Part

UNIT-IIT GROUP TECHNOLOGY & FLEXIBLE MA
Families. Classification & coding, M/C Cell Design, Benefits of GT, FMS Workstations, Matenal
puter Control System, Planning of FMS5 Analysis Methods. Basic

Handling & Storage Systems, Com
Elements of an Automated system,
UNIT-IV INDUSTRIAL ROBOTICS:
and handling activities. Configuration an
lics, hardware of robots, Actuators,
rts, applications of ro

Levels of Automation.
Industrial Robots and their applications for transformational

d motions, robot classification and their performance
sensors and end effectors, selecting assembly machines
bots in manufacture and assembly.

UNIT-V ADDITIVE MANUFACTURING: Introduction and Basic I‘rim:inlcs_a of Additfw:
Manufacturing, Development of Additive Manufacturing Technology, Generalized Additive
Manufacturing Processes, Phnmpnlymcrizatiqn Processes !/ Powder tpsc_d system Processes |/
Extrusion-Based Systems, Material Jetting / Hmdn:rr.l.eumg { Sheet Llammnnmfs:qlunng F"““f”‘f’"‘
Prototyping, Rapid Tooling, Applications of Additive Manufacturing, Comparison of Additive

Manufacturing Methods.

After successful completi
onents of

capabili
Feeding and transfer of a

on of this course students will be able to:

omes: . :
Course Oulc computer integrated manufacturing and integrate them

cO1 Hlustrate the concepts/comp

in a coordinated fashion. n _ IR R
strate the machining operations, progrl g langu

O utomation based.

! | of a
olving practical problems _
e ¢ components of computer Inlegra

03 Compare th
coordinated manner. é_ﬂ_{ __Q: ’ a

A s a7 p—

ts control system used

ted manufacturing and intcgrate them in
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR

(Do med tn he Unmerty)
MAAC Arcreditesd with Ass Grade

Department of Mechanieal Engineering
For batch admitted In Academic Sevslan 201221

— ——

£

— —

CO4 Decide between the various trade-offs when selecting AM processes, devices and materials 1o
suit particular engincenng requirements.
CO5 Designing Flexible manufacturing cell after carrying out Group technology study, Automated
Material Handling Systems, Automated Inspection Systems and finally creating FMS

CO6 Knowledge in the broad spectrum of Production Engincening.

Course Articulation Matrix

Po1 | P02 | PO3 | PO4 | POS | PO6 | POZ | POB | POY |POID | POLL | POIZ | PSOL | PSOZ
co1| 3 1 1 . 3 1 1 1 2 1 1 |3 1 | 1
co2 | 3 3 1 . 3 1 1 1 1 1 1 |3 S |
o3 | 3 3 2 | 1 3 | 2 1 1 1 1 £ | 3| 2 |2
coa | 3 3 3 2 3 1 2 1 1 1 THERIESE:
cos | 3 El 3 3 3 2 1 1 1 1 T E 2 | 1
CO6 3 3 3 3 3 3 2 3 1 1 1. 1351 21 2

1 - Slightly; 2 - Moderately; 3 - Substantially

Text & References Books:

! Automation, Production sys_lr.tm and computer integrated manufacturing by M.P. Groover, PHI

publication.

CAD/CAM by P. N. Rao, P. N. Rao, Tata McGraw Hill publication o

- Computer control of machine tools by Koren Yoram, Tata McGraw Hill publication
Manufacturing Engincering And Technology by Serope Kalpakjian, PHI publication.
CAD/CAM/CIM by Bhupendra Gupta, Dhanpat Rai publication |

. Gibson. Rosen, Stucker, Additive Manufacturing Technologics: Rapid Prototyping to Direct

S e e b

Digital Manufacturing. Springer, 2009. _ | .
7. Hopkinson, Hague, Dickens, Rapid Manufacturing: An Industrial Revolution for the Digital Age.

Wil 3005 o R e o

N\
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
e % (Deemed b e Liniveriiny)
LO)’ NAAL Aceredited with Asvs Grade f )
= Sl = Department of Mechanical Engineerting - -
For batch admitted in Academic Sevslon 2022-21

\

§ 1905132120813 Applied Thermodynamics
\ \

N

N\

N

»

————— e — ——

Category | Title Code | Credits-3 | Theory Paper
Departmental Applied HTTLTAT T A AT Max. Marks-50
Core-DC Thermodynamics 13031 = I Duration-2 hrs,

- = |

Course Objectives: To make the students understand:
1. the fundamental principles of Fuels and combustion phenomena
2. the basic principles of nozzles and diffusers
3. the application of basic thermodynamics and fluid mechanics in steam and gas turbine power
plants
Svllabus

UN IT I - Vapor Power Cycles: Vapor Camot cycle and its limitations, Rankine cycle and modified
Rankine cycle, actual vapor power cycle, Reheat cycle, ideal regenerative cycle, actual regenerative
cvcle, Reheat - regenerative cycle, feedwater heaters, cogeneration of power and process heat,
working fluids in vapor power cyele, binary vapor cycles

UNIT II - Fuels and combustion

Introduction, Classification of fuels, Basic chemistry, Combustion equations, Theoretical air and
excess air, Stoichiometric air fuel (A/F) ratio, Air-fuel ratio from analysis of products, conversion of
volumetric analysis to weight analysis, Conversion of weight analysis to volumetric analysis, Weight
of carbon in flue gases, Weight of flue gases per kg of fuel burnt.

UNIT IIT - Gas Turbine

Open cycle and closed cycle arrangements, applications, assumptions in ideal cycle analysis, simple
gas turbine cycle, heat exchange cycle, intercooled cycle, various combinations of rcheat, heat
exchange and intercooling, comparison of various cycles,

-'-""I

UNIT IV = Steam Turbines

Classification of stcam turbine, Impulse and reaction turbines, Staging, Stage and overall efficicncy,
Reheat factor, Utilization factor, Blading, Velocity diagram & work calculations, Impulse Reaction
Turbines, Losses in steam turbines, Governing of turbines.

Unit V Steam Nozzles

Introduction, Types of Steam Nozzles, Flow of Steam through Convergent-divergent Nozzle
Friction in a Nozzle or Nozzle Efficiency, Velocity of Steam Flowing through a Nozzle, Mass of
Steam Discharged through a Nozzle, Condition for Maximum Discharge through a Nozzle
(Cnitical Pressure Ratio), Values for Maximum Discharge through a Nozzle, Values for Critical
Pressure Ratio, Physical Significance of Critical Pressure Ratio, Diameters of Throat and Exit for
Maximum Discharge. Supersaturated Flow or Metastable Flow through Nozzles, Effect of

Supersaturation.

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

"01: analyze the performance of steam power plant

'02: describe and analysis of Fuels and combustion

(3: analyze the performance of gas turbine power pl;mt_
74 describe the working of various types of stcam turbine
)&: solve analytical problems of Steamnozzles

g7 W s ?‘—/1‘_’ AL
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Text Books:
I, P K Nag. “Power Plant Engineering”,

~}
N
N |
N
o~ [
N
>
\ Limuted,
\ Ganesan V, “Intemal combustion engines”, Latest Edition, Tata McGraw Hill Education Private
v
v
——
—)
= J
-
=D

o |
=
2

2

?

Latest Fditton, Tata McGraw Hill Publishing Company

ra

Limuted,
3. Ganesan V. "Gas Turbines”, Latest edition, Latest Edition, Tata McGraw Hill Education Private

Limted,
P. L. Ballaney, “Thermal Engincening”, Latest Edition, Khanna Publishers

_I{rl'l:rrntn Boaoks: -
|. Joha. B. Heywood, “Int :rna[ Combustion Engine Fundamentals™,

Latest ediion, MeGraw

Publishing Co., New York,
Sharma S. P. Chandramohan., “Fuels and Combustion™, Latest cdition, Tata MeGraw Hill

Publishing Co
Mathur and Sharma, “A course on Internal combustion Engines”™,

Co
Rajput R. K. “A textbook of Thermal Engincening”, Latest edition, Laxmi Publications

"Fundamentals of Turbomachinery”, PHI Learming Private Limited

b

Latest edition, Dhanpat Ru&

Lad

Ln s

B.K. Venkanna,

TS ‘}/ g’
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCT, GWALIOR
[Pve sl B hie Linlveriily)
WAAL Avnredited with Ave Giraide

Department of Mechanical Englneering
For bateh admitted In A ademic Sevdon J022.21

g

O
) -

Ty

STOOSTA 2120804 Meat and Mass Transler

_ l‘ntrgnr}'- CTie | Code T Credits =t |1 heory Paper
Departmental Core-DC Heatand Maxs | 2000500 [ L | T | P [MaxMarks-50
Transfer 20514 =117 Dhiration=2 hrs,

— - ) - A I J

Course Objectives: To make the students understand:
1. the comprehensive of physical seience and its fundamentals applicable to the engineenng

discipline of heat and mass transfer,
2. the tundamentals of heat transter mechamisms in Muids and soluds,

Syllabus . LB el ._

Fa—— -

UNIT I - Fundamental of Heat Transfer: Modes of heat transfer, Fourier's, Newton's and Stefan
Boltzmann’s law, thermal conductivity and its variation with temperature, film coefTicient of heat
transfer, general heat conduction equations, Steady state heat transfer: Thermal resistances and
conductance, overall Heat transfer CoefYicient, Heat transfer through plane and composite wall,
hollow and composite hollow eylinder and sphere, thermal diffusivity, one dimensional steady state
conduction with heat generation , eritical thickness of insulation, Unsteady State Heat Transler:
Transient and periodic conduction, Lumped System Analysis, heating and cooling of bodies with

known temperature distribution, response of thermocouple.

UNIT 11 - Conveetion Heat Transfer: Introduction to Free and Forced Convection, laminar and
tarbulent flow, forced convection through hydrodynamic and thermal lﬂmnd_nn.r layers, analysis of
hvdrodynamic and thermal boundary layer. Empirical cquations of convection heat transfer. Heat

Transfer in a circular pipe (forced convection). Applications of dimens .
forced convection. Revnolds Number, Prandtl Number, Grashoff Number, Nusselt numbers, and Boit

ional analysis to free and

Number

UNIT 111 - Heat Exchangers: Basic types of heal exchanger. Logarithmic Mean Temperature
~ TU Methods. Extended surfaces:

Difference (LMTD), fouling factor, heat exchanger effectivencss, N _ .
Pin-Fin and rectangular fin of uniform cross section, Effectiveness and efficiency of Fin, Use of fin

analvsis for measuring, thermometric error, triangular and parabolic profile.

IT IV = Thermal radiation: Basic concept. Monochromatic and total emissive power,

ssivity, Kirchhoff's law, Concept of Black & Grey _h-l.':'ﬁdtt:i,
Plank's distribution law.Wien's displacement law. Stelfen - Huhmpnn !:nw. I"L‘ma.nfpi ;1‘l hhpp-.:
factor. Condensation hea transfer: Intrpductmn. process, Theory of laminar film Lnn;.i.?m:imn.
Nusselt's Theory, Drop wise condensation. Influence of II!u presence nf non-condensab u.' Ir!:ﬂmi
iﬂn;linﬁ heat transfer: Nature, Boiling regimes, Bubble size consideration, bubble growth ang

Collapse. Critical diameter. Rosen how Correlation.

fer: Fick's law. Steady state diffusion of gases and liquids through

hermal difTusion, isothermal evaporation of water into air. Mass
Mass Transfer: Mass transfer through boundary layer. Analogy

UN :
absorptivity, reflectivity and transmi

rans
isol
ent. Convective

Unit V - Diffusion ?:Ins.r;l T
solids, Equi-molal diffusion,

transfer coeffici

herween momentum h

cat & mas : ;
mass transfer in laminar and turbul

s transfer. Dimensional analysis. application to conveclive mass
ent flow through tubes. Simultancous

transfer. Forced convection
heat and mass ransfer.
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Conrse Outeomes: Aller sucvessiul completion of this conse stadents will be able o0

COL Formulate and solve one-dimensional conduetion with and without heat gencration
COL Apply the empincal equations to analyze various convection problems

COL Evaluate the performance of vanous types of heat exclhangers

COLL Develop the mathematical and physical concept of radiation heat transfer

COS. Apply the phyvsies of heat transter in the processes like Condensation and Boiling
CO6 Analyze and solve the problems in diffiasion and conveetive mass ransfer

Course Articulation Matrix

[ POL | PO2 | PO3 [ pod | Pos | Poe | Po7 | Po8 | Pod [roro[Pont P12 [Ps01 [ Ps02
EYAENERE G EREEE TN ERESE S ERAETE ENE.
1C02 | 3 ) 3| 3 ]3] 2]:1 L [ 1 BIESNYIE !
el 3 I s a3 lalzldlslstxtlalajetl:
o4 3 | 3 | 3| 3 3 1 2 1 1 1 1 3 | 1 I
jeas | 3] 8 | 3 | 8| 3 L # | ¢ 42|23 &E)13]x]32
coé | 3 | 3 | 3| 3| 22| ]2]2]|]3]2]S2

1 - Slightly; 2 - Moderately; 3 = Substantially

Text Books:
. Kumar D. S. Heat & Mass Transfer, Latest Edition, Katson Publication.
2. Rajput R. K., Heat & Mass Transfer, Latest Edition, S. Chand Publication.

References Books:

_ Arora & Domkundwar, A course in Heat & Mass Transfer, Latest edition, Dhanpat Rai& Co.

Publication, |
2. Nag P K, Heat Transfer, Latest Edition, McGraw-Hill

3. Holman J. P., Heat Transfer, Latest Edition, TMH. o
£, Kreith & Bohn, Principles of Heat Transfer, Latest Edition, CL Engineering Publication.
5, Cengel Yunus A., Heat and Mass Transfer, Latest Edition, .‘l'_MH.

6 Thirumaleshwer M., Heat and Mass Transfer by, Latest Edition, Pearson

List of Experiments:

| Determination of Thermal Conductivity of Metal E_lud.
2: Determination of Thermal Conductivity of Insulating Powder,

3. Measurement of Emissivli;;y.' »
ination of Stefan-Boltzmann constant.

; g:::n";:almn of Heat Transfer coefficient by Pin-Fin ﬁ.ppmlr:]ms,

6. Determination of Effectiveness of Shell and Tube heat u::fch.fngﬂr. i

s Determination of Effectivencss of Parallel and Counter Flow Heat Exchanger.

{. o0 of Heat transfer coefficient by Forced Convection. | |

B o Transfer coefficient during drop and film wise condensation.

4 Dmm:ji"':ﬂzndﬂiﬂfﬂ;hnmcmristics of differcnt wet granular materials using natural and forced
|0. To study &

: Cr. : . '
% ul’ahn:nl:‘s :I:?:}rdtllfrgtsim cocfficient of liquid vapor in air by Stefan’s tube.
1]. Todcle

4{ T/\ ./anf;’?;:.}\'/ SL&
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Lab Course Qutcomes: Afler successful completion of this course students will be able to:
CO1: Determine the thermal conductivity of metal rod and insulating powder.

CO2: Estimare the Stefan-Boltzmann constant and measurement of emissivity.

CO3: Determine the effectivencss of various types of heat exchangers,

CO4: Evaluate the Heat Transfer cocfTicient in various heat transfer phenomena,

COS: Evaluate the diffusion cocfTicient of liquid vapor in air by Stefan’s tube.

VAl e
<
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Ll
<190515; A wiomotive chassis

K Category CTie | Code Credit=d | Theary Paper
Departmental Core- Antomaotive LI 11 P|  MaxMarks-50
DC chassis 2190518 — T — Duration-2hrs.

Basics of Intemnal combustion engines
Course Objectives: ia

e

To make the students 1o:
. Understand vehicle chassie structune and components of transmission lines.

2. Understand automotive suspension system and stecring system.
3. Understand the importance of conventional and advanced braking sysiem.

Syvllabus

Unit | Automotive chassis: Definition; chassis layout; types of chassis layout with reference to power
plant location, steering position and drive on wheels; chassis components; chassis classification;
Automotive frames: Construction: functions; loads acting; materials; types; frame cross sectons,
frame diagnosis and service; dimensions of wheel base: wheel track; chassis overhang and ground

clearance,

Unit 1T Front axle & steering system: Functions, construction & types of front axle; I‘mn_.t wheel
geometry; front wheel drive; steering mechanisms, stecring linkages & layout; types of steering gear
boxes: power & power assisted steering: clectronic steering; four-wheel steering; terminology-

reversible steering, under-steering, over-steering, tuming radius.

Unit I11 Suspension system: Need; factors influencing ride comfort; types; suspension 5pnng$-l1-::t‘
spring, coil spring & torsion bar; spring materials; indcpcpdcm suspension; rubber suspension;
pneumatic suspension; hydraulic suspension, shock absorbers-liquid & gas filled.

Unit IV Braking systems: Introduction, principles of bmkil:lg: ci'n.ssiﬁcmfun: broke nu{:u:n_ting
mechanisms: Drum brake- theory; principle: construction; wnriimg; Disc brake- tbcut}-. principle,
construction, working: Parking brake- theory, prim:ip!n:_; construction, types: Hydraulic 5%:5!#:“ theory,
principles, master-cvlinder basics, whee l-cylinder basics, @hnng & husqs. valves & sv.m:l}cs. hml-:::
fluid: Power brake- theory, vacuum-booster basics, hydraulic-booster basics, :Iulctm-hyfjrauhc hnnsm:r
basics: Advanced brake theories: Exhaust brake: ABS technology; factors affecting brake performance

operating temperature, arca of brake lining, clearance.

Forces acting on wheels, construction of wheel assembly, types- spoke. disc & built-
alignment; Tyres: Static & rolling properties of tyres, construction

Unit V Wheel:
hydraulic; types of tyre-wear & their causes: tyre rotation.

up wheels: wheel balanc

details. types of tyres- pi
Bearings: Functions, classi

ng; wheel

neumatic & ) _ : s
fication of bearings; bearing matenals; automotive bearings.

I b "
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e & Department of Mechanical Engineering - e——
For batch admitted in Academic Sevslon 2022.23

Conrse Outecomes:

——

gﬂf-'f suceessful completion of this course students will be able fo:
Ol: List out the various awtomotive chassis and Frame components.

CO2:

Describe construction details of various types of automotive chassis and basic functions of
subsystems in the chassis,

CO3: Demonstrate concept of steering mechanism and suspension system while eonstruction of

chassis and frame,

CO4: Distinguish various types of suspension system, brake system, siecring system and wheels &

tyres in the vehicles.

COS: Seleet the suitable subsystems for a vehicle,
CO6: Design and create the chassis and frame.

Course Articulation Matrix
.| PO1 /P02 |Po3|Pod4|POs | Pos | PO7 | POB | POY |POT0] POLL [POIZ ] P50 PsG2 |
A RN ENE S I E S E N A E S
2| 3 [1 s [ s a2tz 3137
AR AE IR RS N E S AR A E N E R
Em!31:131:112111|1
AN E N E N A A E S A E R EEE A E AN
| CO6 | 3 3 3 3 ’ 3 3 1 1 2 2 2 3 1 2
1-Slightly; 2 - Moderately; 3 - Substantially
Text Books:
I. Automebile engineering”, Dr. Kripal Singh.
2. Automebile engincering” K.M. Gupta.
3. Heldt P.M., "Automotive chassis”, Chilton Co., New York.
4. Giles 1.G, "Steering, Suspension and tyres”, Iliffe Book Co., London

List of Experiments:

<

To study and prepare report on the constructional details, working principles and operation of the

Automotive Clutches. e .
To study and prepare report on the constructional details, working principles and operation of the

Automotive Transmission systems. | o |
To study and prepare report on the constructional details, working prineiples and operation of the

Automotive Drive Lines & Differentials. . ‘
To study and prepare report on the constructional details, working principles and operation of the

Automotive Engine Systems & Sub Systems. _ | o ‘
To study and prepare report on the constructional details, working prineiples and operation of the

tive Suspension Systems. N _
f;: :":u";; H::I pru::'::rc report on the constructional details, working principles and operation of the

Automotive Steering Systems.
To study and prepare report on the cons

slems. .
fqu“;?u“;:':r’lfi ?:::r:}rz:un on the constructional details, working principles and operation of the
0

Automotive Tyres& wheels.
c é.{
‘\/ g” 62

tructional details, working principles and operation of the
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Course Outcomes: y PN e

Afer successful completion of this course students will be able to:

COIl: List out the various automotive chassis and Frame components. o

CO2: Describe construction details of various types of automotive chassis and basic Functions of
subsystems in the chassis. ,

CO3: Demonstrate concept of stecring mechanism and suspension system while consiruc
chassis and frame. .

CO4: Distinguish various types of suspension system, brake system, steering system and wheels &
tyres in the vehicles.

COS: Secleet the suitable subsystems for a vehicle.

COE; Design and create the chassis and frome, W g,
AW it

/L6

tion of
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2120515; Machine Design

Category Title Code Credit -4 Theory PPaper
Dcpnrtm-.:ntui Core- '_ﬁlmﬁe-ﬁﬁainn_ B TP LT L 0 | I Mu.u,jui.-::h-.'in
DC e Duration-2hrs

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

Course Pre-Requisites:

I.  Mechanics of Materials

Course Objectives: To make students:

I. Develop an ability to identify, formulate and solve design engineering problems.

2. Develop an ability to use the techniques, skills and modem design engineening lools necessary
for engineenng practice.

3. Demonstrate the ability to make proper assumptions, perform correct analysis while design upon
various mechanical machine elements.

Syllabus

UNIT-I

Stress concentration & fatipue: Stress Concentration-causes, effect in tension, bending and torsion,
mitigation, Fatigue- cyclic loading, endurance limit, S-N curve, concentration factor, notch sensitivity,
design consideration, Goodman and modificd Goodman's diagram, Soderberg’s equation, Gerber's
parabola, design for finite life, cumulative fatigue damage factor.

UNIT-II

Spriug: Function, classification, Rate, curvature of coil, scale, resilicnce, material, Stresses and
d:!'lccuun equations of helical springs, design of compression and tension springs, torsion springs,
fatigue loading on springs, surge in spring, critical load, spiral springs, design of leaf spring.

UNIT-IN

Gears: Design of Spur, Helical, worm and Bevel Gears: Force analysis, Selection of material, Beam
and wear strength, Form or Lewis factor, Dynamic load-Barth equation and Buckingham equation,
consideration for maximum power transmitting capacity, Gear lubrication,

UNIT-IV

Sliding contact bearings:

Classification, Selection, Viscosity of Lubricants, Materials, Types, Petrofl's relation. loads on
bearing, Design, Advantages, Disadvantages, Limitations, Heat Dissipation,

UNIT-V

Rolling contact bearings:

Designation, Types, Friction efTect, loads, Fatigue, Deflection & deformation, Selection, bearing life.
Course Outcomes: After successful completion of this course students will be able 1o:

CO1: Describe the design procedure used in automotive industry to design the engine parts
CO2: Classify the different types of spring, bearing and Gears

TI\'/V &V/L/ML B
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MADHAV INSTITUTE OF TECHNDLOGY & SCIENCE, GWALIOR
o (Dermed i be Univrnrity) '
0 NAAC Aeredited with Ass Grade i)
D= Department of Mechanical Englneering - w—_nn
For batch admitted in Academic Sevsion 2022-21

CO3: Choose the right strategy for designing the machine components based on material and
methods

CO4: Apply the design procedure for solving and drafting the different design of machine elements

COS:  Compare the vanous curves and design procedure used

CO6:  Selection of machine elements under various loading and environmental conditions

Course Articulation Matrix
‘ PO1 | PO2 [ PO3 | PO3 | POS | P06 | PO7 | POS | PO9 [PO10]P011 [POIZ] Pami [ Ps02 ]
ol s vl s ¥ vt lalelslolalaltg|
jco} 3 ) st Y371 o| 11 (3333 ]|
EAEINEFIAFIRENEAE A EY N ETE TS i
B AR RN SR AE AN EE R S
AR NENE SR A I E N S E
| CO8 _3 3 i | 3 3 2 2 1 1 1 1 3 1 2
1 -Slightly; 2 - Moderately: 3 - Substantially

Text Bonks

l.  Shiglev, J.E., and Charles Mechanical Engineering Design; TMH

=.  Bhandan VB, Design of Machine clements: Tata McGraw Hill Book Co.

Reference Books

I. John KC.Text Book of Machine Drawing; PHI Leaming. _

2. Machine Design by Mubeen, Pearson.

3.  Engincering design by George Dicter; McGraw Hill.

4. Bhan, NDMachine Drawing; Charotar.

5. Kulkami, S.G., Machine Design, McGraw Hill.

6. Narayana and Reddy Machine Drawing; New age publication.

7. Design data book, PSG College of Technology, Coimbatore

8.  Luzzader, W), Duff, JM Fundamental of Engineenng Drawing Interactive Graphics; PHI

9. Mahadevan. Reddy’s Mechanical design data book:CBS Publisher. | |

NPTEL Link for Design of Machine Elements

https://nptel ac.an/'svllabus/ 112106137/

hitps://nptel.ac.in/downloads/]1 12105125/

Listof Experiments
1. Design and drawing of helical spring.
2. Design and drawing of Spur gear,

3. Design and drawing of Helical gear.
4. Design and drawing of Worm gear,
5.  Design and drawing ol bevel pear,

6. Modelling and simulation of Gear box,

7

8

9

Study of Sliding Contact Bearings and Ball bearing and uts selecton
Design and drawing of Antifriction Bearing.
. Design and drawing of Journal Beaning
10. Assembly drawing of the Foot step bearing.

™ 4
BN v e L .
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR

- o [Deemed o be Linkeriity] .
= NAAC Actredited with Ass Geade {}
= B Department of Mechanical Engineering -
For batch admitted In Academic Session 2022-23

Laboratory Course Outcomes: Afier the completion of the course Lab students will be able to

Design and analysis the different part of an 1.C Engine like Gear, Spring and Bearing

C:n mpare the materials used in designing the automobile engine pars,

Use the software like AUTO CAD, CATIA and ANSYS for modelling and analysis

Select the spring for a proper application also can select the proper material of spring.

Design the different types of gear and spring also able to know their practical applications
Create a gear box for modern Automotive vehicles and can use this for the benefits of society.

e s
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR (M.F.)

Deemed 1 be Lnivensity
Department of Mechanical Engineering

To propose the list of courses from SWAYAMNPTEL/MOOC Platforms to be offered |

: (for batch admitted in 2022-23) in online mode under Self-Learning/ Presentation, in |
MEI2 | ihe B.Tech, ¥ Semester.

Item

—_— l

,{.\\/ P Mo A

©
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR (M.1.)

Decmed to be University
Department of Mechanical Engineering

Self-studyv courses-V Sem (Julv-Dec 2024)

- S.No. Name of Subject Code Week
. Foundations of Cognitive Robotics | 2120517.2190517(1) 4
2, Principles Of Vibration Control 2120517219051 7(11) 4
r
I |
3

’ 3 Design thinking-A Primer 2120517/219031 Tqain)

£ A
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GW ALIGE (VP

[ermmed] v, b | _mpoorre,

Department of Mechanical Engineering

Faundations of Cognitive Robotics

—— : ' : .
Category ' Title Code Credit- | leegrey § gy
Foundations of [ B _ N 1T P .
Self-study si 2120517 i __
’ Cognitive Robatics e -— . _
cﬂunﬂ's l‘]'.- :',"'}fjfj'.' . = i _,i__:',-‘...-l- jiy ==y

SWAYAM/NPTEL Link for the course: heps onlnecounci sptel s mannis el crries

The details of the course are mentioned helow:.

Course Start | Course End Date Fram date Deratio=
Date
|
| 220772024 | 16 Aug 2024 22 Sep 1024 2 A =iy

t-J

Course layvout

Week 1: Introduction
Module 1: Introduction to Cognitive robotics and Human Zober [essmcine
Module 2: Smart materials-1
Module 3: Smart materials-l]
Module 2: Smart materials-1]|

Week 2: Brain physiology and neural siznal transmission
Module 1: Architecture of the Brain
Module 2: Architecrure of the Brain (Contd )
Module 3: Nerve cells

Week 3: Neural modeling
Module |: Introduction to Synchronization Modals
Module 2: Synchronization Models (Conzd )
Module 3: Electroencephalography (EEG)

Week 4: Intellizence architecture
Module |: Theories of [ntelligence.|
Module 2: Theones of [ntelligence-II
Module 3: Kuramoto Model
Module 3: Child-Robot Interaction

Books and references

Neuroscience, edited by Dale Purves. et al, published by Sinauer Assacae

How the body shapes the way we think-A New Vieu ._-'I.._,._j.r.._._u_.r by Rolf Pleifes sod 1

L =

| i

MIT Press.
Control Systems: Classical. Modern, and Al-Based Approaches, by Jie

Ayvagari. CRC Press. Z/ E!—f
N e

i1
o
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR (M.1",)

I dewmra] o b | miveinils

Department of Mechanieal Engineering

Principles of Vibration Control

—

[."llEn;j_

l &
Self-study
| COuUrses (n)

Title l Coile 4 Credin - | Internal fvaluation |
— —— ! * ] {
Principles of 220907 LT 1P loapr  presentation

| Vibration Contral 00817 . . ) ] Report Wniting

SWAYAMNPTEL Link for the course: https.enlinecourses nptelac.in noc24_meX ) previes

The details of the course are mentioned below:.

—

Course Start
Date

.

Course Fnd Date

Eyam date Duration

- -
=0 | i) __"'“:_1

16 Aug 2024 22 Sep 2024 [ 4 Weeks
I

Course lavout

Week 1 : Introduction to Vibration control

Week 2 @ Dynamic Properties and Selection of Materials
Week 3 @ Dynamic Vibranon Absorbers

Week 4 : Pnnciples of Active Vibration Control

Books and references

I Prmc:p]cs of Vibration Control, A. K. Mallik, Affiliated East-West Press, India
2. Vibration Control of Active Structures, A Premount, Springer Publication,
3. Passive Vibration Control, Denys J. Mead, Wiley Publication

\\ Sy e e
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR (M.P)

| Yeammrs] Bae b | miserady

Department of Mechanical Enginecring

Design thinking=- A Primer

Categor Title { oo Credit = | Internal Evaluation
- § - - i [ I Il I‘ulll |'t s gl
Selfestudy Design thinking-A | 2120517 2190 resentation
courses () Primer |7 2 Report Wniting

SWAYAMNPTEL Link for the conrse: htips: /onlinccourses npiclacin noc2d mg”2 previes

The details of the course are mentioned below:-

Course Start Counrse End Date | Exam date Nuration
Date

_;‘ ;= — =2 - - - _ - JI. _— =
220772024 16 Aug 2024 | 22 Sep 2024 3 Weeks
Course lavout

Week | © Introducnion to Design Thinking
Week 2 : Empathize Phase: Customer Joumey Mapping
Week 3 ¢ Analyze Phase: $-Whys and How might we...

Week 4 ¢ Solve Phase: Ideation: Free Brainstorming & Make/Test Phase: Prototype

Books and references
Prescnbed Textbook for the course:

Karmic Design Thinking by Prof. Bala Ramadurai, available at Amazon (paperback), Amazon (c-
book ), Flipkart, Pothi, bookspace.in Amaron

References:

I. Design: Creation of Artifacts in Society by Prof. Karl Ulnich, U. Penn

2. Change by Design by Tim Brown.
1 —'Cﬁ_
..--""f
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MADHAV INSTITUTE QOF TICHNOLOGY & SCIENCE, GWALIOR
Deemed to be University
Department of Mechanical Engineering

Ttem
MEI3

To review and finalize the scheme structure of B.Tech. 111 Semester under the flexible
curniculum ( Barch admired in 2023-24),

- EEEEEE—
= —— -

-t
T\_/p_ﬂ/ b

o'

69

e ————————— -'—m—_.__
Scanned with CamScanner



ABOjoUYRY ..m..__..:._:mu_.._m__._m ¥ Agoey

& Aa-SLW m..nu. \\Jﬂ /xzz\“xiﬁ .ﬁ.,_,r ,WM S y 6

r,.ﬁ N T : O oW [ o T ew [ o [ ww [ i T %

" .ﬂ_ | | ! 0 § 51 [ ¥ 0| % | T 8
_ P 05 oS DIW O+ dd avpreanug | sugyo u.._:uw L:m...E.:IA_ Juip() h W0 L
| _ RN RTINS qr L¥TETT) JAN qe] oAy | i
| | QYN ] j0 apapy Tuiyoeay go apagy i

[®JQ + UOISSIWIQNS 10§, Sded ©3d 1dd,, MO + FXniery ‘0Vgq 900500 30y aidupnin :0IN
L - .““ .
132[qns 2san03 2rpnonaed yey) u *n paurene aspaadya gasa) nﬂﬂu-iﬂﬂhp:u.unﬂ uu______ﬂ_nmh.E._n Spamsmo) .... E._u_u.._. g au___n.un_.uu:_:“ A5IN0D Uy EEE__E._. :

‘ M 1 . wl-ETL] e T | 1 | { i )
T T T T T T T e ety i prvees Sy e —
' _ I ﬂ b . _ | | * | L m ﬂ-f ﬂ ﬁf. e —. ..ﬂ- 8 E .E.-."n- .h..__ ._. e - rm U_flhﬂ. -_‘ FOO000T | -— !
- _ f = | My =
| = | O | re g " =D | ¢ . ! 051 L ol o€ oz es o1 _ swelys Foumudiog | wawang __ 100 "
fr= . - - _ _ t | wasany | __
- & e | v || o1 | o 01 [ 001 ool o5 05T | I ——
s =0 d t |e|-|- ] o . - 09 . . : | el g | zevetis | e .
_ 1 | | | - - — . e | =1 L] —
it | - i - - = - i u - .....-. : - h-..u.u
T e l=m (7= o e, | 90 | s |
TP I - . e 100N 131d% AYAY WS . .
__ S 0 : - i o i - = = TS .4:._,“.“4““.4“...“._.% | a Sitblle -
o3 oo 1 -] -] om o¢ o¢ o+ . 1
| . bt e | O1a | secotag | Y
- L Frong L] H ] 5 i (111 ai or s 1 oz | BEuigITy, [ .
-3 s O |sresiymeonmpowpes | da | ricozie 3
s 28 P . . : . - Cey) -
| CLb s m L £ | oo oz oz o1 05 o 3wy, poe S==ny P Ja | cefones | v
—t — et L m 1 m Em of of (B oz [ 01 0% Y L e I T G
s i &1 - =0 r s 1 T T ot of or 0t ol ol 05 TR c | = |
-~ 1 34 Prery t P | 2 ot . - - 0z ST ] —emaelt —
[ ol I o Danmaang hamsadey | J%d | soooic |
“ l 1efasy TG 1 3
remy N0y, el g :
1prpeay P |Funimag W | psundey | wey L -
=1 U0 | gy runy 05 | wwoman | O ANd | wagpay| BATERING, | el
gﬂ.-. y ﬁw -.-..‘h.. i
wouemg | O | 2o192my | L |
10 | d 1 1 wopEn[Esy Inonup o) UB[IPR[EAT IRONEUS ) o TREs ] wis) puy .
ma | Wi s2d 1018 eanaesy bois Laoagy " _
Linaj| paeguny PR WY IR|Y Wiy a w0 oy s,
FEN 13TGng Lodney | slgeg | g
Z(Bur3auyBuz [03[uDi 3 13 i3yl g
LONENEAY (O JwWayg
L £+ BN
e PT-ET0T Uo[ssas Jjwapedy v) panjwpe Yieq 104 B ol O \P
Jupaaujduy |esjueyrap jo wounsedag FEReeai
“‘__ SPEFD e ey Wi PELPIINTY VYN 33N
(40 vedapun a0 pawassg) u_.._.__.l...n.

HOINVYMD “3IN3IDS 8 AD0TONHIIL 40 ILNLILSNI AYHAVYIN

P70 redddddddd iR Rl EE TR Y

Scanned with CamScanner



—---'I"I."‘(I'(,,”,/’

N

MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
Deemed 1o be Uiniversity
Department of Mechanical Engineering

[' Item ME14
|

' To review and finalize the syllabi for all Departmental Core (DC) |
I’ Cnun:c:-': of B. Tech. Il Semester (for batch admitted in 2023-24) under
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Department of Mechanical Engineering w0
For batch admitted in Academic Session 2023-24

Mechanieal Engineering

S.No. | Subject Subject Name
Code
] 3120331 Mechanics of Materials
2 3120332 Kinematics of Machines
3 3120333 | Metal Cutting and Maching
Tools
4 3120334 Fluid Mechanics and

Hydraulic Machines
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3120331: Mechanics of Materials

i Catepory Title Code Credit-4 Theory Paper
Departmental _ _ 3120331 L|{T |P | Max.Marks-50
Core-DC Mechanics of Materials =1 ~ Duration-2 hrs.

Course Pre-Requisites:

I e e e ee

Basic Civil Engincering and Mechanics

- Course Objectives: To make the students:
| Leam the basic concepts and principles of strength of materials,

2. Caleulate stresses and deformations of objects under external loadings.

3. Apply the knowledge of strength of materials on engineering applications and design problems.

JI/dd

Svllahus
% Unit- | Simple Stress and strain: Introduction, Types of stresses, Elongation of a bar, Principal of
superposition of forces, Stress-strain relationship and elastic constants, Poisson's ratio; Thermal stresses.
Strain Energy: Strain energy due to direct stress, simple shear, torsion and bending in beams.
Unit-I1 Compound stress-strain: Estimation of stresses on an inclined plane by analytical and graphical
method (Mohr’s circle method) for plane stress and plane strain, Principal stresses, Maximum shear
stress calculations
Unit-IIl Stresses in beams: Shear Force & Bending Moment diagram, theory of simple bending,
Section Modulus, bending Stresses.
Slope and deflection: Equation of Elastic Curve, Macaulay's Method, Arca Moment Method, Strain

Energy Methods ete.

Unit- TV Shear stress distribution: Variation of shear stress, Shear stress distribution in rectangular,
circular, tnangular and l-sections

Shafts: Torsion of circular shaft, stress concentration in shafts: series and parallel combination,

Unit -V Column and Struts: Euler's theory of column, Rankine's formula, slendemess ratio: strut with

eccentric load.
Thin eylinder: Stress and Strain in thin cylinder, wire wound thin cylinder; thin spherical shells,

Y¥¥tkss

W

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

!

[dentify vanous structural elements and its application.

CO-2  [lustrate different types of stress and strain on various types of structural clements like beam,
‘ shaft column cic.

=D CO-3 Calculate principal stresses, maximum shearing stress, and the difTerent stresses acting on a
structural member,

CO-4  Analyze stresses and deflection for beam, shall, long columns, thin evlinder ete,

CO-5  Select appropriate matenals in design considening engineering properties, sustainability, cost and

Jo i

weight.
= co-6 Design simple bars, beams, and circular shafts to meet desired needs in terms of strength and

o deformation. . - éﬁ« ’@i” i
> B Ve
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Course Articulation Matrix
PO1 | PO2 | PO3 | POA | POS5 | POG | PO7 | POA | POD |POl0 |[PO11|PO12 [ PSOL [Psoz |
(o1 | 3 | 2 | 1 T E i EEEEEEE .
co2| 3 | 3 | 2 g 3 1 1 | 1 1 |1 . 3 I .
coa| 3| 3 2 g | 2 | 2 1 1 1 1 1 3 1 2
coa| 3 |3 [ s | s |a2lzlr sl 2l 11
cos | 3 [ 3 BERNENEDE 1 1 1 1 3 2
co6 | 3 | 3 3 3 | 3 2]l s ¢ | 22 3 2 | 2

1 - Slightly; 2 - Moderately; 3 - Substantially

| =

ext & Rifp_n_mce Books
1. Strength of Materials (MoM) by R S Lehri and A § Lehn; S K Katariya and Sons Pub.

-2

Strength of Materials by S S Rattan; McGraw Hill Pub,

Mechanics of Materials by F P Beer, E R Johnston, ) T DeWolf; TATA McGraw Hill Pub.
Strength of Materials by S. Timoshenko; D Van NostrandCompnay,

Mechanics of Solids by Mubeen; Pearson Education Pub

e =

Strength of Matertals by S Ramamrurtham, R Narayan; DhanpatRai sons Pub.

NPTEL Link for Mechanics af Material

https://onlinecourses.nptel.ac.in‘nocl8 ce04/preview

LIST OF EXPERIMENTS
I. To Study Universal Testing Machine

To perform the Tensile test on metal specimen
. To perform the Compression test on metal specimen

. To perform Bending test on metal specimen

. To perform Hardness testing with Brinell hardness

2.

3

4

5. To perform single shear and double shear on UTM

6

7. To perform Hardness testing with Rockwell hardness
8

. To study the impact testing machine and perform the IZOD impact test

To Perform Charpy impact test

10. To study and Perform Fatigue test

e

11. To study Bending Moment Diagram
12. To Study stiffness of spring and Modulus of ngidity of spring wire

e :

13. Study of weight measurement using strain gauge

-\‘.\1

d
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Lab Course Outcomes: After successful completion of this course lab students will be ahle to:

E[?:;E_vnh: ate the values of yield stress, breaking stress and ultimate stress of the given specimen under
ion fest.

CO2.Conduet the torsion test 1o determine the modulus of rigidity of given specimen,

CO3.Perform compression tests on spring and wood.

CO4 ! , ; -
Usp;;]cl:;:ig the Rockwell hardness test over with Brinell hardness and measure the hardness of the given
L

COS. Determine elastic constants using flexural and torsion tests.

CO6.Examine the stiffness of the open coil and closed coil spring and grade them,

MW‘“ *VV% A
\
5
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3120332: Kinematics of Machines

Category Title Code Credit-4 Theory Paper
D-:ngn‘nggml Yinoriatis 6f 3120332 L IT| P M:m.ﬁ_ﬂml‘::-:in
N re- Michinas 5 I ; Duration-2 hrs.

Course Pre-Requisite:
Engineering Graphics
Mechanics of Materials

FA A 4 4 4 4 & & 4

\ Course objectives: To make the students:
\ I. 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 ete,

™ sviabus

Unit-1 E\Iechnnism: Machine, Mechanism, Kinematics Links, Pairs, Chains, Degree of freedom.
Mechanisms and its Inversions: Slider, Double Slider and 4 bar mechanism. Lower pair mechanisms:
~ pantograph, Straight line motions. Davis and Ackerman Steering Mechanisms.

Unit-I1 Kinematic Analysis: Displacement, velocity and acceleration analysis of plane mechanisms;
relative velocity, instantancous centre, Kennedy's Theorem, Klein's construction methods. Coriolis

h component,

b Unit-IIl Dynamic Analysis: D'Alembert’s principle. Equivalent dynamic system, Graphical and
analytical methods of dynamic forces, analysis of mechanisms and machines including reciprocating
engines.

h Flywheel: Introduction, Turming-moment diagrams and Flywheel analysis,

block brakes, internal and external shoe brakes, braking of vehicles.
H Clutches: Single plate and multi plate clutches, cone clutches, centrifugal clutches.
: Dynamometers: Different types and their applications.

h Unit-1V Brakes: Analysis of simple brake assuming uniform pressures and uniform wear, band brake,
b

: Unit-V Governors: Introduction, Types of govemors, Various gravily and spring-controlled govemors,
p governor characteristics, Effort and power of a governor, Controlling force diagrams, Coefficient of

“ insensiiveness,

"‘ Gvroscopes: Gyroscopic couple, Effect of Gyroscopic couple on the stability of four wheel and two-
wheel vehicles, Aeroplanes and Naval ships, Gyrostabilisers.

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

L] )

CO 1.1dentifv basic mechanisms in real life applications,

CO 2.Discuss about mechanics of various machines.
nciples of statics and dynamics to machinery.

¥

. CO 3.Apply fundamental pri
ﬂ5$M/VI%fV@w A
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b CO 4.Analyze various types of motions and mechanisms of machinery.

b CO 5.Compare various components suitable for different applications.e.g. different types of governor,
clutch, brakes, flywheel ete.

CO 6.Create the mechanism or components to justify the demands of work,

Fee

Course Articulation Matrix
» | [Po1[ oz [pos | pos [ pos Tros 707 T von pog [ro10[ro11]ro12 [ pso1 [psoz]
co1 | 3 3 . 1 3 1 1 1 | 2 1 SENE 1

‘ oz | 3 3 - 1 3 1 1 1 1 1 = | 3 ! !
N D@33 T3 3221111113 1 | 2
‘ coa | 3 3 3 3 3 1 2 1 1 1 1 | 3 1 1 |

._tlﬂS 3 3 3 3 3 2 1 1 1 1 1 | 3 1 2
W (9|3 |3 |33 s |[3s[z (3321133 2 |
' 1-Slightly; 2 - Moderately; 3 - Substantially

Text &Reference Bonks:

w» Theory of Machines by Rattan, SS; TMH full detail of publicaiton
W 2. Theory of Machine by Norton, RL: TMH
%® . Theory of Machine by Ballaney, PL:Kanna Pub.
&@  Mechanism and Machine Theory by Ambekar, AG: PHI.
WP ° Theory of Mechanism and Machines by Sharma, CS and Purohit K; PHI.

6. Theory of Machines by Bevan, Thomos; Pearson/ CBS PUB Delhi.

7. Mechanism and Machine Theory by Rao, JS and Dukkipati; NewAge Delhi,

Theory of Machines by Lal.Jagdish; Metropolitan Book Co: Delhi —
9. Theory of Mechanisms & Machines byGhosh,A. Mallik, AK: Affiliated East West Press.Delhi,

NPTEL Link for Kinematics of Machines

e —————— = =

http://nptel.ac.in/courses/112104121/1 and http://nptel.ac. /courses/1 121041 14/

List of experiments (expandable)

=y
=)

s

D

£

£

2

- - I. Study of Kinematics links pairs and chains. —
o

o

n

2

m

M

A

2

=2

To find degree of freedom of a given mechanism.

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

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

e s

5. Study of incrtia forces in reciprocating parts and analysis of flywheel,

6. Study of various types of governors.

N e A
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i Study of vanous types of clutches

8. Study of various tvpes of brakes,

+ Study of vanous types of dynamometers

10. Use virtual lab for any two expenments

11. Determine the gyroscopic effect of a rotating dise,

. - - . |
12. Determine the Conolli's component of acceleration,

—
LI

- Find the total slip, creep, velocity ratio and coeflicient of frction between belt and pulley system.

14, Measure the percentage ship at fixed belt tension by varving load on brake drum

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

'S AL A4 44444 dddd

COL.Design and analvze mechanism required for the specified type of motion.
CO2.Draw inversions and determine velocity and acceleration of different mechanisms.
~ CO3.Construct different types of cam profile for a given data.

~ Co4. d;:n:l}u various motion transmission elements like gears, gear trains, cams, belt drive and rope
ve,

CO5.Compare the various components related to machines and mechanism.

- CO6.Determine the degrees-of-freedom (mobility) of a mechanism.

N 2t
N

18
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3120333: Metal Cutting and Machine Tools

| Category ' Title i Code Credit: 3 Theory Paper

| Depanmentl | Mewl Cutingand | 3120333 | L | T | P Max Marks:50
Core-DC .~ Machine Tools ; Duration-2 hrs.

L | .

Course Objectives: To make the students understand:
I The fundamental knowledge and principles in material removal processes.
52

<. The fundamentals and principles of metal cutting to practical applications through

3. The fundamentals of machining processes and machine tools.
Svllabus

Unit-1 Mechanies of Metal Cutting: Introduction to manutactuning and machining, Classification of

metal removal processes, Geometry of single pomnt cutting tool and tool angles. Tool nomenclature.
Conversion of tool angles from on

¢ system lo another, Mechanics of chip formation and types of chips,
chip breakers. Orthogonal and oblique cutting. cutting forces and power required, theories of metal
cutting. Thermal aspects of machining and measurement of chip tool interface temperature. Friction in
metal cutting. Machinability & Cutting Fluids: Concept and evaluation of machinability, tool life,

mechanism of tool failure, ool life and culting parameters, machinability index, factors afTecting
machinability. Advanced Cutting Tool Materials, Cutting Fluids
Unit-11 General Purpose Machine Tool: Constructional detail of milling, shaper and planer machines,

Tooling. attachments and operations performed. selection of cutting parameters, calculation of forces
and time for machining. Broaching operation. Ca

pston and turret Lathes, single and multiple spindle
automates, operations, planning and tool layout,

Unit-111 Abrasive Processes & surface Finishing: Abrasive, natural and synthetic, manufacturing
nomenclature. Sclection of grinding wheels, wheel mounting and dressing. Surface Finish: Elements
of surface roughness, evaluation and representation and measurement of surface roughness, relationship
of surface roughness to production methods.

Unit-IV Gear Manufacturing Processes: Introduction, materials, methods of gear manufacturing,
Gear Milling, Gear Hebbing& Gear Shaping Machine Tools and processes. Modem  gear
manufacturing methods, gear inspection,

Unit-V' Non-Conventional machining: Benefits, general application and survey of Non-conventional
machining processes. Mechanism of metal remova

l. tooling and equipment and specific applications of
EDM, LBM, EH.‘_I.L ECM., USM, AIM, WIM, AWIM. PAM processcs

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

CO: apply cutting mechanics

to metal machining based on cutting force and Power consumption,
CcO:

operate lathe, milling machines, dnll press, erinding machines, etc.

COX: select cutting tool materials and ool geometnes for different metals,
CO%: choose appropriate machining processes and conditions for different metals,
CO3: optimize parameters for material removal in unconventional machining processes.

CO6: identify the process parameters, their effect and applications of difTerent processes
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3120334; Fluid Mcchanics and Hydraulic Machines

S —

Category Title | Code | Creditd "I'h_m_r?i":-lpr:r |
| Departmental T a0 LI T P | MaxMarks-50
Core-DC Flurd Mechanies and 5T ~—1{ Duration-2hrs.
Hydraulic Machines = -
= I

Course Objectives: To make the studemts understand:
I. Fundamentals of Fluid Mechanies. which is s

d i the applications of Aerodynamics. Hydrulics,
Marine Engineering, Gas dynamics ete.
2. And give fundamental knowledge of fuid, its properties and behavior under

vanous conditions of
internal and external Nows.

3. And develop understanding about hydrostatic law, principle of buoyancy and stability of a Moating

body and application of mass. momentum and energy equation in Muid Now,
Course Pre-Requisite:
Basic Mechanical Engineenng.
Syllabus

Unit-I Propertics of Muid: Pressure. density, specific weight,
Newton's law of viscosity and its applications,

Fluid Statie: Pressure variation with depth, pressure measurement, pressure on immersed surface centre
pressure, Buoyancy, flotation, stability of floating bodies.

Unit-1l Fluid Kinetics: One dimensional flow approximation, control volumes concept,  continuity

cquatton in 3-D, its differential and integral form, velocity and acceleration of fluid particle, stream line,

path linc. Rotation, vorticity and circulation. Stream function and velocity potential function. Flow net,
B Free and forced vorex flow.

Unit-111 Fluid Dynamics: Momentum theorem, Impulse momentum equation and its application, Fuler's
equation in 3-D, Bemoulli's equation for mcompressible Muid flow, engineering applications of energy
equation, Pitot -Tube, Venturi meter, Orifice meter.
Unit-1V Flow through Pipes: Critical Reynolds's number, velocity distribution in pipes,
Moody’s chan, Laminar flow through pipe, Hagen-Poiseulli's equation, Turbulent
Hydraulic gradient line and total energy
S Transmission of power through pipes.
Unit-V Water Turhine and Pump: Impulse and Reaction principles, Pelion,
== turbines, velocity diagrams, Work done by turbines, Drafi Tube the
analysis, similanty 1o wrbines and pumps, Classilication, advantage ov
” manometric head gross head, static head, vector diagram
- of turbines and pumps.

viscosity, dynamic and kinematic VISCOSItY

RENERREL L L L L L L L L L

iy

friction factor.
flow through pipe.,
line. Minor head losses in pipes, Pipe Networking and

Francis and Kaplan
ory. Application of dimensional
er reciprocation type, definition of
and work done, Performance and ¢ haracteristics

' Course Outcomes: After successiul completion of this course students will be able W

’ CO1:Define the fundamental properties of fluids.

o | CO2:Relate the concepts of mechanics with various laws of Nuid mechanics.
CO3:Identify the laws of fluid mechanics applicable for the body in various fluids

= conditions. _ |

' CO4: Analvse various forces and their efTects, m!mcq to (Tuids mechanics,

A
/.

2 A

under dillerem
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COS: Measure and compare Tosses in different Muid Mow conditions

CO6 (.'nm[mrr dilferem tus bo mne hunes .Irp-,-mhnp o the e bebvaor and thie i merits aned e menins
Course Articulation Matrix

[_' ;;:.r [Po2_[Pos ;r*m lros [roe [roy :|-u-; (Ut Foin poir #o1y eun)
ol 18 Iy 13 1 [ L ! 1o : |1 S

2 _f3 I3 [y |2 3 |1 | 13 |1 [ ] b

03 13 |3 |3 I3 |2 |2 |1 |2 (1 [1 [ )

(i + 13 1% I8 [2a 212 12 12 1t I3 » |1
s 13 13 [3 |3 (2 2 117 T2 T it ERE
s |3 (3 (3 |3 (3 |3 |3 '3 |2 |7 |7 |3 |3

1 - Shghtly: 2 ---"'.'FL'ldf'r.‘llHT, L BI:JIHt.mh.uII-.r

Teut & Hrl‘rrr_nrr Ronka:

I, Flusd Mechamics by Streeter & W Vs, MeGrawe1hills Pub,
= Fluid Mechanics by Modi& Seth: Standard publishing house,

Flud Mechanics by DS, Kumar :Katson publisher.

4. Fluid Mechanics by R K. Bansal; Laxmi Publishing House,

2. Fluid Mechanics byYunus A Cengel& John M. Cimbala: Tata McGraw Hill Edition

NPTEL Link for Fluid Mechanics and Hydraulic Machines

http://nptel.a An/conrses/112105171/1

List of Experiments:

I. To find out coefficient of discharge of a given Venturimeter.

1d

To determine the hydraulic coefficient Co. G and Cyofan Orifice

3. To study the flow over a Rectangular noteh to find the coclficient of discharge for it

To determine the coelTicient of friction lor pipes of differen

1205,
5. Experimental determination of Metacentric height

ol a ship model
6.  Study of Redwood viscometer,

To study of different types of flow (Reynold's experiment),

To verify Bemoulli's Equation Experimentally,

i

To study the performance characteristics of a centrifug;

_ . 1 pump and 1o detenmine the char
with maximum efficiency.

lensle

10. To conduct load test on Pelton Whee! Turbine and 1o stunly

the charactenstics o Pelton wheel
turbine.

1. To conduct load test on Francis turbine and 1o study the characte

i -

bt

nshcs of Frane % Iurl_'qm:
12. To study the characteristics of a Kaplan tuthine

WAL
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3 ! - ity
13, Tr:m Study the pcrmf’““"""‘ charactenistics off a reciprocating pump and 10 determine the charactenistic
with maximum cflicicncy

Lah °r success| '
Ahoratory Course Outcomes: After suecesstul completion of this course students will be able 10

€O1: Conduct experiment with flow measurement devices hike Venturt meter and onfice meter,

C02: Estimate the friction and measure the frictional losses in Mud Now.,

CO3: Predict the coefficient of dischar e for Mow through pipes.

CO4: Evaluate pressure drop in pipe flow usimg Hagen-Poiseuille’s equation for laminar Now in a pipe.
COS: Calculate the Critical Revnolds's Numiber through Pipe Set Apparatus,

CO6: Apply thermodynamic concepts to analyze Fluid machines

{*\ x\_w I =

43
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3120335: Software Lab
* Ti Code Credit-1 I'ractical
Category Title 0 i
Departmental Lab 3120335 L [T [P | MaxMarks-d0
Core-DLC Software Lab el B I Min Marks-13

Course Pre-Requisites:

Engineering Graphics

Course Objectives: To make the students:

I. Develop an ability to make familiar with 2D, 3D modelling and simulation software

2. Develop an ability to create and modify complex 2D and 3D entities using CATIA software
3. Develop creative skills in developing new ideas.

SYLLABUS:

—

Auto CAD: Auto CAD interface, work space setting, Basic commands, viewports and printing.

Snaps: snap to grid, show to gnd. Orthographic polar snap, object snap, dynamic UCS.

2D and 3D commands: Trim, extend, Offset, move, mirror, scale, rolate, extrude, union, subtract elc.
commands. Units: properties, measure and dimension,

CATIA concepts: Display-Tree appearance, Three button move, view tool bar, Normal standard and
shading view, 2D toolbar, sketch tools, constraint, profile, operation.

Toolbar: Sketch based features toolbar, commands-Pad, Pocket, shafi. groove, holerib ete. Dress up
feature, Transformation features, Boolean operation.

Simulation: Assembly and simulation in CATIA. Linear and rotational motion, N

_ ! ut-bolt mechanism
simulation

Course Outcomes: After successful completion of this course students will be able to:
CO1 Describe AutoCAD and CATIA tcolbars

CO2 Summarize 2D and 3D commands

CO3 Solve real time problems using AutoCAD and CATIA software

CO4 Analyse various mechanical engineering problems.

COS Evaluate technical drawings of machine assemblies as a design engineer
€06 Generate 2D and 3D solid models with new features in machine elements

Course Articulation Matrix
Po1 _|po2 P03 [poa [pos [po6 [PO7 [POB |PO9 [POI0 [POIL PO12PS01 503
co1 [3 3 | 1 3 11t T 1T 1 3 1 &1
coz |3 3 1 P 3 1[I T BTk
co3s 3 83 |3 3 I3 1 [t 2T @ [T i i GG
coa |3 3 2 3 ]_ N 1 1 ] 1_ 1__ .1 1 3 1 =
cos (3 3 [3 3 |3 3 1 |z | T O O i
Coe |3 3 3 3 3 3 2 _J: 1 2 1 3 2 3

1 - Slightly; 2 - Moderately; 3 - Substantially -
/ e \\,/ E ﬂ_, 84
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x s [Oeemed to be Univeniity)
NAAL Areredited with Ass Grade ; )
ik < Department of Mechanical Engineering T T
For hftdw admitied in Academic Session 2023.24

ry

Xt Books and ﬂ:fnrnn_re books:

T

+ Franke& Roger: Modelling and simulation for chemical engincering, Willey Interscience

-

9 . . . ;
= Luyben-Process modelling simulation and control for chemical engincers, Hnd, MeGraw Hill, 1989
3. Fundamentals of Engineering drawing Interactive graphics by Luzzader WJ, DufT JM;PHI

4. A general guide to computer aided design and drafting-CAD by Duggal, Vijay, cadd primer: CAD
malimax publications.
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Deemed 1o be university

Department of Mechanical Engincering

Item | Propose the list of courses from SWAYAM/NPTEL/MOOC Platforms to be

MEI6 ﬂfﬁ?rcd n the B.Tech .11l Semester (for batches admitted in 2023-24) in
‘online mode under Self-Learning/ Presentation.

NN\ YVNNNYREEZZZZ 7P 0777

i

% |

111949

LE

LAY R Y

Scanned with CamScanner



A A LA LA R R R RN R R R RN R ELAL L 4 L L L LA L o o o4

MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR (M.I.)

Decmieil 1o he unIversity

Department of Mechanical Engincering

Self-study courses-Ill Sem (July-Dec 2024)

— = -

——— e g

S.No. Name of Subject | Code Weck

| |

1. Manufacturing Processes - Casting And | 20336 (1) 4

Joining

- | Understanding Design V20336 (1) 4

3 l’rndl.'lﬂ- nﬁign and dn\telnpmcnl ]li’lﬁrmu} i 4
I
|
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR (M.P)

Deemed 1o be umvernty
Department of Mechanieal Engineering

3120336: Manufacturing Processes - Casting and Joining

Category Title | Code Credit - 1 Internal Evaluation

Self-study Manufacturing LAT [P epr presentation/
Processes - Casting 20134 e 3

S And Joining . il Report Writing

SWAYAM/NPTEL Link for the course: https://onlinecourses,nptel.ac.in/noc24 meBd/preview

The details of the course are mentioned below:-

‘ Course Start Date | Course End Date Exam date Duration
‘ 22/07/2024 16 Aug 2024 22 Sep 2024 4 Weeks
Course layout

Week 1:Casting: Introduction; Classification of casting processes:
background; Foundry practice on video; Casting of BMW car wh
Mechanical allowances: Moulds; Gating system:; Properties of
Bating: aspiration effect; Optimum riser design;

Advantages and drawbacks; Historical
eels on video; Patterns; Shrinkage and
moulding sand; Gating design; Vertical

Week 2:Solidification of pure metal and alloy; Solidification time: Chvorinov's rule
casting processes; Steps in sand casting; Mould properties and characteris
Investment casting: Process characteristics, Process to show through video, Advantages and
disadvantapes: Multiple mould casting, Steps in permanent mould casting; Die casting: Hot and Cold
Chamber die casting; Centrifugal casting: Continuous casting; Cost analysis of casting; Casting defects:
Product design considerations in casting;

: Categories of metal
tics; Shell moulding:

Week 3: Joining Processes: Preamble, ¢l
limitations; Joints in welding; Fusion w
processes; Features of a Fusion Weld
Solidification of Weld: Solid-State (Ph
explosion welding, resistance welding;

Week 4:Ultrasonic welding: process characteristics and applications; Electron beam welding: |
welding; Plasma arc welding; Arc welding: characteristics; Consumable

Power source; Shielded metal are welding: Principles and applic
Tungsten Arc Welding; Tungsten-inert Gas Welding (TIG):
Principles, types of flames; Brazing and Soldering: Process capa

a5er beam
and non-consumable nTnctrudns;

ations; Gas metal arc welding: Gas
submerpged Are Welding; Gas Welding:
bilities: Welding defects;

Books and references

1. A.Ghosh and Asok Mallik - Manufacturing Science
2. G.K.Lal and 5.K.Choudhury - Fundamental of Manufacturing Processos
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR (M.P.)

Deemed to be umversity
Department of Mechanical Engineering

3120336: Understanding Design

Category Title Code Credit-1 Internal Evaluation |

Self-study iggabata ot ] s PPT presentation/
Design 1120336 e B

courses (ii) Report Writing

SWAYAM/NPTEL Link for the course: hngsr,{,{nnlinfmuriﬂ.nglnl,nc,in,{nygd dell/preview

The details of the course are mentioned below:-

Course Start Date | Course End Date Exam date Duration

22/07/2024 16 Aug 2024 22 Sep 2024 4 Weeks

Nk

© =

Course layout

Week 1

Module I- An Introduction to Design,
Module 2- Users and Context

Week 2 :

Module 3-Design and Society,
Module 4 - Design and Sustainability
Week 3:

Module 5 - Design and Industry,

Module 6 - Design and collaboration
Week 4 :

Module 7 - Innovation by Design
Books and references

Ansell, C & Torfing J (eds) (2014). Public Innovat
New York: Routledge.

Antonneli. Paola (2005). Humble Masterpieces: everyday marve
Baxter, Mike (1995). Product Design. London Glasgow New York: Chapman & 1Hall,
Brown, Dan M (2013). Designing Together. New Riders,

Doordan, Dennis (ed) (2000). Design History: An Anthology. Cambridge, London: MIT Press,
Heskett, John (2002). Design: a very short introduction. Oxford University Press.

Geist, Valerius (1978). Life Strategies, Human Evolution, Fnv
theory of health . New York, Heidelberg, Berlin: Springer-Verag Lawson, Brian (2000
How Designer's Think: The design process demystified. Routledge,
Highmore, Ben (ed) (1975). The Design Culture Reader. London il

).

New Yaork: Routledge.

s
T(\ﬂé? o

1on through Collaboration and Design. London and

Is of Design. Harper Collins Publishers.

ronmental Design: towards a Mological

&6
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR (M.I%)

Drecmed 10 be umiveraty
Department of Mechanical Engincering

M20336: Product Design and development

'—Entﬂﬂw | Title | code  [credin-1 Internal Evaluation
- Product Design and L 1T [P | ot presentation/
klf-ﬁt"d"' dﬂﬂ'lﬂplﬂ‘ﬂﬂt V20046 _‘_ - -_. -'21 —
courses (i) Report Writing

SWAYAM/NPTEL Link for the course: hitps.//onlinecourses.nptelac infnoc24_med1/preview

The details of the course are mentioned below:-

I—tmr. Start Date | Course End Date Exam date

| Duration J

| 22/07/2024 | 16 Aug 2024 22 Sep 2024 4 Weeks |

Course lavout

Weekl: Introduction to course. Product life-cycle, Produet policy of an organization. Selection of a
profitable product, Product desi £n process, Product analysis,

Week 2: Value engineenng in product design; Advantages,
identification and selection, Analysis of functions,
terhary/unnecessary functions, Functio
studies.

Applications in product design, Problem
Anatomy of function. Primary versus secondary versus
nal analysis: Functional Analysis System Technique (FAST), Case

Week 3: Introduction 1o product desi

gn tools, QFD, Computer Aided Design, Robust design, DFX. DFM,
DFA, Ergonomics in product design,

-

Week 4: DFMA guidelines, Product design for manual assembly, Design guidelines for metallic and non-
metallic products to be manufactured by different processes such as casting, machining, injection molding
etc., Rapid prototyping, needs, advantages, working principle of SLA, LOM and SIS ‘

Books and references

=
Nil fh’_:-"-

N
[:l’v .. 7 \,/ —

N
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR (M.P.)

Deemed to be umversity
Department of Mechanical Engincering

3120336: Product Design and development

Category | Title Code Credit-1 | Internal Evaluation
Pmdu:?ﬂesign and ol AR fLE presentation/

Self-study | gavelopment 1120336 = =5l i |

courses (iii) Report Writing

SWAYAM/NPTEL Link for the course: https://onlinecourses.nptel.ac.in/noc24_meB81/preview

The details of the course are mentioned below:-

T:nune Start Date | Course End Date Exam date Duration

22/07/2024 16 Aug 2024 22 Sep 2024 4 Weeks

Course lavout

Weekl: Introduction 1o course, Product life-cycle, Product

policy of an organization, Selection of a
profitable product, Product design process, Product analysis,

Week 2: Value engineering in product design; Advantages, Applications in product design, Problem
identification and selection, Analysis of functions, Anatomy of function. Primary versus secondary versus

tertiary/unnecessary functions, Functional anal ysis: Functional Analysis System Technique (FAST), Case
studics.

Week 3: Introduction to product desi

gn tools, QFD, Computer Aided Design, Robust design, DFX, DFM.
DFA, Ergonomics in product design,

Week 4: DFMA guidelines, Product design for manual assembly, Design guidelines for metallic and non-
metallic products to be manufactured by different processes such as casting, machining, injection molding
etc., Rapid prototyping, needs, advantages, working principle of SLA., LOM and SLS )

Eﬁﬂks and references A2

87
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR

\ Deemed to be University

e Department of Mechanical Engineering woe I July 2024
| COURSE CONTENT: PRODUCTION ENGINEERING

Mputminmﬂ Technigues " '

| \ Category Title Code Credit-3 Iheory Paper
\ DC-1 Computational ELTE| P

\ Techniques o

L

CL L

Objective of Course

To know about the formulation of L.P.P. & its solution
To explore the Game theory

To describe Probability and random Process

To describe random sampling and hypothetical test
; . To perceive the Z-transform techniques

\ Svllabus

Unit- I: Concept of LPP, LPP formulation, Graphical method for solving LPP with two variables,
‘ Simplex method, Duality theory, Transportation and Assignment problems. Non Lincar Programming
Problems (NLPP): Introduction of NLPP, constraints and non constraint problems of maxima and
minima, constraints in the form of equations, Dynamic Programming: Basic concepts, Bellman's
@ optimality principle, dynamic programming approach in decision making problems, optimal
subdivision problems.

Unit- 11: Introduction, competiive games, finite and infinite games, tWo person zero sum game, pure
and mixed strategies, saddle point, maximin and minimax principle, solution of a rectangular game in
terms of mixed strategies, Graphical method of (2xm) and (nx2) Zames.
g Unit- [1l: Theory of Probability: Concept of probability, Random
1 distnbution, Continuous probability distribution, Moment g
function, some special distribution, Random Variable: Conce

Random variable, two dimensional. distribution function, Joint probability distribution function,
Marginal probability distribution, cumulative probability distribution.

Unit- IV: Testing of Hypothesis, Origin of the theory of sampling, chi-square (") distribution, the 1-
distribution, Fisher's Z-distribution, student-distribution, Analysis of variance one way classification,
two-way classification.

Z-transform and their propertics, inverse Z-transform, convolution theorem,

solution of difference
‘ cquations by Z-transform. Basic concept of Bessel's function, Hankel transform and their properties,
i Parseval’s theorem.

h da led B —

variable, discrete probability
encrating function, Probability density
pt of Random variable, one dimensional

¥

Course Outcomes After completing this course, the stude

nts will be able 1o

CO’s Description of CO's

COl Determine the solution of Lincar and Non Lincar Programming Problems

cO2 Evaluate the problems related to pame theory, a5 ———
CcO3 Acquire the knowledye of Probability theory i'ﬂd_[.l.“ﬂﬂ!”_‘ﬂ_'ﬂ@ bl

CO4 Analvze the test of hypothesis and Analysis of Variance.

COs5 Identify the coneept of transform.,

Bz ) -

RV
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L. Griva, S. G. Nash and A. Sofer: Linear and Non Linear Optimization, Society for Industrial &
Applied, U. S. Mathematies , 2012,

F. B. Hildebrand: Methods of Applied Mathematics . Prentaince Hall, 1992,
H. C. Saxena: Mathematical Statistics, § Chand. 1986,

H. K. Dass: Advance Engincering Mathematics, S. Chand, 2018,

P. R. Thic and G. E. Keough: An Introduction to Linear Programming & Game Theory, Wiley India

Pravate limited. 2008
F [liu.f A i }/‘LJ
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR

Deemed 1o be University 3
COURSE CONTINT MTEOHFRODUC TION |SGINTTRING woe [ July 1024

f/f

T

Production Enginccring. |

\ Category C Title T Coude l Credit-d | I'heory Paper
—_— ' ' ! 1
\ Departmental Producnon | L] | P |
Core-DC.2 Engimeernmg- | | 1 l ? i =1 |

ourse Objective: To make the student to understand

the basic principles and methods utihized n the pnmng and welding technology of engineenng
matenals

how to handle welding equipment and weld join materials practically

how to analvze, implement and maintain manulactuning sysicm

methods of metal casting, casting defects and Gating system

methods of Moulding process, pattem design
S llabus

PALLLL L

\“il—l Introduction: - Mﬂ;l-!_n.'.‘!hl_ll'l_g vis-aevis  other processes, casting problems, dewipn and
troduction of moulds, melting, refining and pouning and liquid metal. Mechanism and Rate of

Solidification on Metals and Alloys: - Nucleation and growth in pure metals and alloys, Solidification,
ohdification 1n actual castings, feeding resistance, rate of solidification.

‘nit-11 Riser Design and Placement: - Riser designs chvorinov's caines. NRL

methods, placement of
nsers, effects of complex section and chills, case studies.Gating Design: - Gating principles, vertical
hating, aspiration effect:

s and 1ts prevention, bottom gating system, horizontal-gating system, and case
studies.

‘mit-111 Mould Production and Pattern Design: - Conventional moulding and core making processes,

ew moulding processes viz. Cold box. hot box, and vacuum moulding ctc. pattern design
considerations

@ic-Castings: - Recent trends, recasting, shell, lined die casting, ferrous die-casting. Non Mould
q‘m:ﬁals and mould metal reactions: Structure of silica clay, various types of bonds, mould metal
-eactions, recent trends such as sand deformability index, role of atmospheres ete.Casting Design
Mg onsiderations and Casting Defects: - Various casting design factors, casting defects, their causes and
remedies,
D nit-1V Welding Technology: - Welding as compared with other fabrication processes, classifications
qﬁnf welding processes, fusion and pressure welding processes, weld-ability of metals, and metallurey of
welding. Weld design, stress distribution and temperature fields in the welds. Metal transfer and melun N
te, recent developments in welding, explosive welding, laser beam welding, radio frequency induction
welding etc. Specific application of welding ¢.g. cladding, metallizing, surfacing and fabrication
ol nit-V Welding of plastics, welding defects and inspection of welds, thermal cutting of metals,
amhrocesses used for thermal cutting of metals. Recent developments in thermal cuting processes, cutting
of cast iron, stainless steel and non-ferrous metals, Use of thermal cutting n fabrication of process
ghachines and pressure vessels ete. Economics of welding: welding cost, productivity, post welding
perations, standard time for welding & fame cutting, standard time & cost ealeulations
4uurse Quteome: After successful completion of this conrse students w il be
- 1. Describe the causes of welding defects and how it can be prevented,
2. Use the basic manufacturing methods, measurements, sutomation and quality control,
#® 3. Apply the principles of metallurgy during the welding process,
4. Demonstrate safe work habits that reflect concern and care for sell, others
= 5. Employ the principles of Moulding, casting and l’iul_iu;: destpn,
g 6. Perform any of the metal joning techniques (welding, brazing and soldering) conveniently

» R - 91
e B AW o=l
0
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR

Deemed to be University

e —

COURSE CONTINT: M-TECH (FRODUCTION ENGINEERING)

w.e.Muly 2024

/
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IR L LL AL

* Maintenance Management

 Category Title Code  [Credit-d [ Theory Paper |
P— - ~ - L} R — — . ,
Departmental Mamtenance L |7 |

Core(DC)-3 Management I P -

ourse Objectives: To make the student to understand:

l. To leam the Maintenance Management, Maintenance Planning and Scheduling .Computerized

Maintenance Management Systems
2. To leam the Maintenance Organization Strueture and Policies

3. To understand the C ontrolling Maintenance Costs , Lifle Cycle Cost Concepts

4. To leam the Optimizing Spare Parts Inventory Levels and Total Productive Maintenance
Concepts, |
5. To leam the overall configuration and Maintenance of Production Machines, Manufacturing

Svstem,

v llabus

nit-1 Introduction, Requirements: - Maintenance Engg., Maintenance Muanagement, Types of

*{aimumm‘n Break down, Preventive, Prediclive. Routine, continuous Schedule. Maintenance contract,

;g ontract Act, Repair. Activity. Operating Practices to reduce Maintenance. Issues, Problems, Selection
of System, Renovation, Addition, Restoration & Control.

*Jnil—ll Maintenance Organisation: - Function. Layout. Centralized and Dece
n

niralized Maintenance.
centives. Human Factors, Maintenance of Plant, Pre-requisites,

Programmes, Strategies, Policies.
Unit-IIT Work Measurement in Maintenance: - Work Authorization and Contract, Rating and
~valuation. Work simplification. Estimation of Repair and Maintenance cost. Cost control for efficient
peration. Small Plamt Maintenance Contral,
Init-IV Maintenance Store & Inventory Control: -
anagement. Introduction to computer in
somputers, Computerized Planning and sch
1*lairm:rra:'nv:f:'. Autonomous Effects, Eval

reventive Maintenance, Zero Break down.
E Unit-V Maintenance of Production Machines:

,h.’tper.

ourse outcomes: After successful completion of this course students will be able 10 e i
L. State Maintenance Key Performance Indicators

2. Use a preventive maintenance plan
reports.

3. Select highest quality of production and the continua

4. Implement team based continuous Improveme

3. Apply knowledge about Managing Mainte

Store Room Materials & Standard Spares, Spares
Maintenance, Automation Mainten

eduling. Total Productive Maintenan
uation Organizations,

ance, Information by
ce: Activities, PMlanned
Maintenance, Aims, Steps, Total

- Lath m/e, Drilling myc. Milling mye, Welding m ¢,

and monitor s implementation and review of technical

tion of the work{low,
ntin Maintenance
nance Spare Parts and Logisties

! NS ’;A;j# %l 94
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
Deemed to be University
COURSE CONTENT: M-TECH (PRODUCTION ENGINEERING) weflluly 2024

<L

6. Perform maintenance orders issued by the in charge, implemented and completed in the
promised time for him and to make sure the machine is ¢lean after the manlenance process.

Wa‘?

 ext & References Books: S _— - -
1. Bikash Bhadury. ‘Total Productive Maintenance”. Allied Publisher Ltd. New Delhi.
2. BC langlay. "Plant Mamtenance”. Prentice-Hall International. New Jersey.
3. JD Pattern. Jr. "Maintainability and Maintenance Management”. Instrument society ol America,
third edition.
4. P Gopalakrishnan and AK Banerji, "Maintenance and Spare Parts Management”. Prentice-Hall of

India (P) Ltd. New Delhi.
7> 2
&y/wf%”%fvfgbﬁ
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
Deemed to he University |
COURSE CONTENT: M-TECH (PRODUCTION ENGINEERING)

wefluly 2024

|

Sve

PO PLL L L

: Flexible Manufacturing System

-E“WE“H* ' Title Code Credit-3 Theory Paper
Departmental Flexible L [T [p

Elective (DE)-1 Manufacturing i =

- Systcm

urse objectives: To make the student to understand;

I, Different types of manufacturing available today such as the Special manufacturing System, the

Manufacturing Cell and the Flexible Manufacturing System
- Material handling system, Cutting tools and tool management

.
3. Fundamentals of computer assisted numerical control programming and automated storage
systems

4. Concept of A ggregate plannin
5. Common CAD/CAM data ba

g, single stage planning and multi stage planning
se organized o serve both design and manufacturing

Svllabus

pi

nit-1  Introduction of CAD/CAM systems,

Overview of FMS. System hardware and gencral
functions.

'“Jnit-ll Material handling systems and automated

Storage/retrieval systems. Work holding system.
Culting tools and tool management.

!

_:d]nit-lll Physical planning of system, Aggregate Planning, Single stage planning &
. planning.

T nit-IV Software structure fun
Communications and co

Multi stage

ctions and description. Cleaning

mputer networks for manufacturing.

nit-V' Quantification of flexibilit
Justification of FMS. Mod

and automated Inspection.

y. Human factors in manufacturing. FMS and CIM in action.
elling for Design. Planning and operation of FMS,

ourse outcomes: Afier successful completion of this course students will be
I. Define various workstations, system support equipments
2. Identify hardware and software components of FMS
3. Familiarized with single stage planning & multi s1
4. Implement planning and scheduling methods used

5. Summarize the concepts of modemn manufacturing such as JIT, supply chain management and
lean manufacturing

able 1o

age planning
n manufacturing system

6. Perform simulation on software’s use of group technology to producet classification

ext & References Bonks:

Mikell P, Groover, ﬁﬁmm:ﬂmn. Pmducﬁnn_ﬁy;h:r‘nﬂ and CIM. ST
Greenwood, "Implementation of FMS®, MacMillan Edition,

1.
2. | _
3. Talavage J. "FMS in Practice, Applications, design and Simulation”, Marcel Dekker Ine,
4. Ranky P.O. "Design and Operation of FMS”, IPS Publications, UK.

Wd i B é{’ﬁ L3 “
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
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Deemed to be University e o T
gl OURSE CONTENT. M- RODUCTION ENGINTFRING) WAL Ll
\.._ﬂ____ _ COURSE CONTENT M-TECH (RO)
\: Ergonomics and Work Study
\ Category CTie | Code | redit-3 Theory Paper |
Depanmental Ergonomics and LIT | P |
Elective (DE)-1 Work Study N B I

ourse Objective: To make the students to understand:

. Coneept and significance of work study and ergonomics.

Vanous techniques of work-study for improving the productivity of an orgamization.
Existing methods of working on the shop Noor of an organization,

Allowances, rating, caleulation of basic and standard time for manual operations in an
orgamization,

da  Tad !-l_
- L

L LLL AL

5

Svllabus

Work place design. working postures and Iifting tasks.

nit -1 Human being in Man Made World, Gross Human Anatomy, Anthropometrics, Static and
ynamic, Muscles and Work Physiology, Static and Dynamic Work including Maximum Capacity.

Unit-Il Biomechanics, Environmental Condition ncluding Thermal, Hlumination Noise and Vibration,
‘infugical Transducer and Nervous system including their Limitations. Control and Displays Psvcho

hysiological aspects of Design. Research Techniques in Ergonomics ,Generation. Interpretation and
pplication as statistical Methods. Case Analysis

g nit-1Il1 Method Study: - Selection of Problem,

Preparation of work Study Reports, Development of improved methods, preparation for and presentation
f improved methods, implementation of improved methods, follow-up techniques and report.
*f nit-1V Work Measurement: - Work Sampling. Fundamental statistical concepts sample size, procedure

or making a work sampling study, determining time standards by work sampling, practical applications,
vantages and disadvantages,

Unit-V Micro Motion Study. PMTS. MTM

d

Application of critical examination techniques.

¢

Systems work faclor system and Production Incentives

mmgh 0urse Outcome: Afier successful completion of this course students will be able to-

Identify potential and current OH&S hazards in the workplace relating to ergonomics issue.
Describe relation between human motion and industry,
Caleulate the production capacity of man poy

ver of an organization,
Analyze the level of risk in a Job causing stress, [atigue and musculoskeletal disorders and
design appropriate work systems,

Devise appropriate wage and incentive plan for the employees of an organization,
Design physical and psychosocial work system and work places,

il

i

n"ext & References Books:

—_——

I. Bames Ralph M., "Motion & Time study: Design and Measure
Books, 2001.

2. Lakhwinder Pal Singh, *Work Study and Ergonomics” CAMBRIDGE | 2010,
3. S.K.Sharma Savita Sharma , “Work Study and Ergonomics™ § K K
4. P.C.Tiwari, “Work Study and Ergonomics™ CRC Press |, 2004,
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Suresh l‘l:_ilr:ln and Saurabh Dalela, "Wk Study and Ergonomics™ CRC Press | 2000
Marvin E. Mundel & David | -
Education, 2000

E’:Sl'm“n E Niebel and Freivalds Andns, "Methods Standards & Waork Design®, Mc Ciraw Hill,

8. Work Sudy-Shan
9. Work Studv - Sharma

"Motion & Time Sty ln-.|1r|1'.||u*_ Productivity”™, Pearwon
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\- Category Fitle Code |leu-:1‘ | Theory Paper
| Total Quality IL |T [P |
| - Departmental Total Quality | : |
| : Elective (DE)-1 | Management N e
— | = s
ourse objectives: To make the student to understand;

I. The philosophy and core values of Total Quality Management (TOM)
. How to evaluate best practices for the attainment of total quahty
- The concept of 1SO 9000 and quality manual

The various methods of design and development to
Impact of quality on cconomic performance and lo
organization

Lo d=

improve quality of product
ng-term business success of an

L L

Vilabus

nit-1 Introduction to 1SO 9000 and TQM: - Qualuty, History of Quality, Total Quality, TOM, TOM

-nablers. TQM Models, Quality Control, Computer Aided Quality Control, Customer Satisfaction,

| -ustomer Drives, Quality Circles, Customer Complaints, Types of Customers, Customers, Surveys.

eV orld Class Quality Control: - Total Waste Elimination, Waste identification, Total
involvement, TEI Practice. Company wide quality control.

Mnil—!l TOM Gurus: - Deming, Juran, Crosby, Feighbaum, Ishikawa. Quality Assurance,

|q:—inr::iplf.-s. forms.at different stages. Quality Assurance: - QA Programme, QA and top Management, QA
' depanment, Vendor rating

nit-111 Quality of Product Design and Development: - Methods for design and development,
mgyiccrated Product development, Quality of conformance, computer aided manufacturing quality. Next
Generation: - Quality control in manufacturing, Quality improvement: Juran 7 Quality tools, Bench
narking, types, Process, Quality leadership for TOM, TOM Implementation:- Juron Approach. Quality
Hg:nization Requirements, planning of quality organization,
nit-1V Quality Manual for 150 9000-2000: - )
Vianagement, Process Management, Measurement
uality Cost: Evolution: - Time and Quality cost, Activity based costing, Qu
uality cost analysis, Juran classical model for optimum quality levels,

nit-v Quality Awards: - 1SO Malcolm Baldrige National quality award, European quality
nmrds. CH, EXIM award. ISO 1400] environment manual, 1SO 18001 manial
| —

ddd

Employees

f

MS guideline, Management responsibility,

Resource
Analysis and Improvement,

ality cost collection,

| _Course outcomes: After successful completion of this course students will be able
| Discuss about quality measures, Quality control techniques,
| 2. Describe various theories of Total quahity management.
=3 3. Determine the cost of poor quality and process effectiveness and efliciency 1o track performance
I quality.
4. Apply appropriate technigues in identifying custome
be used as inputs in TQM methodologies,

f\? i o bW, 0
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3. Evaluate the
indicators
6. Enhance management
EXt & References Bonks:

1:0??! I:!:,* Dr, K.C.Arora, S.K Kataria and sons Publication, Delhi, N .
. Jack Hiradsky TQM Hand book McGraw Hill New York
. JH Tny!ar TQM Ficld Manual Me. Grew Hill Newvork
- Chrisk Hakes: TQM-The key to business, Chapmn:; and Holland
Kim Todd, "World-class Performance”, McGraw Hill, London |

performance excellence of an orgamization, and determine the set of performance

processes, such as benchmarking and business Process reengineering
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* Computer Integrated Manufacturing

 Category | Title L Code [ Creditsd ] Eheary Paper
| Specialization Course L omputer | ! B O S

ISC-1) Inteprated | e { . i
i Manufactuting | | ' ' .

-

Ourse objectives: To make the student 10 understangd

I.Toe use computers n the area of manulactuning to reduce manual processing and linking

computers to all the manufactunng machines and nere
unneCossary costs

JH S /&

KAl L4

ase the productivity, reduce the

L |

To leam the computer numencal control,  retrofitting of  conventional  machine  tools,
programming and feedback svstems

3. To understand the different controlling
4. To leam
g

system, sensors and work holding devices
the CNC pan programming, cost of machiming operations

and maintenance features
To leam the overall configuration and Computenized M

anutactuning Planning System.
S ll:ll_lm

e

-nit-l Production Operations -'Etummntlnn Srategies: - Automation Dl:ﬁtll!d-._f:;]‘!-ﬁ of Production

ystems, Production C oncepts and Mathematical Model , Automation Strategies . Fundamentals of
CADCAM CiM

= nit-11 Numerical Control Production System: - Types of NC Systems, MCU and other components

of NC System, Applications, NC-Part Programming, (Manual & Computer Assisted) APT Language,
ompuler-Automated Pant Programming, DNC, CNC. and Adaptive Control.

[‘nh-lll Group Technology & Flexible Manufacturing Systems: - GT Part Families, Classification &
g MC Cell Design, Benefits of GT. FMS Workstations, Material Handling & Sorage Systems,
i‘umputr:f Control System, Planning of FMS Analysis Methods, '

"nh‘-l\' Industrial Robatics: - Robotics

Unit-V Computerized Manufacturing
sl omputer Integrated Production P

Technology, Programming & Applications.

Planning System: - Computer Aided Proc

_ css Planning,
lanning Systems, Shop Floor Control,

OUrse outcomes: Afier successful completion of this o
I. Identify the main elements of
2. Discuss knowledge about

Conventional Machine Tools,
Apply control system, feedback devices, sensors and tooling in anuidcunng processes

Arrange the different machining Operations in a program hy USINg Various code
Determine the cost of machining operation of CNC

rse students will be able 1o
'mputer numencal comtrol manui

lnng systems
constructional  features of CNC

machine ang Retrofiting  of

L]

:..n:h.'l..u

» and languages
anld montonng the

TSV Y}

anous teatures 1o
enhance the hfe span of the machine.

Create Process product models with CAM 1ools i CNC machines

=

ext & l{ufm_'cncrs Books:

h / = - =l 'll—i-“-1,.-j 1‘[" 3 ln'l
\ /L A
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Automanion, Produchon system and computer integrated mannlactunng by M ' Grooser, PHI
CADCAMbBY P N Rao, PN Rao, Tata McGraw 1l publication

CADCAMTIM In Whispendia Gupta, Dhanpat Ras publication
Computer control of machine tools v Kewen Yoram, Tata MoCran 101 publication
Manufactuning | ngwnecning and Technology by Serope Kalpakpan, PHI publication

Gk

rll / .‘I:_ T L }/ I;'(,":'I: -_-r ";‘..-"'"
:Rl ¥ M '

'A I "ad B ==

- W W W 4w v W v Y W W W T W W W W

T ——_—

Scanned with CamScanner




SVVIBNNNNNNSLL LS L L L L d d I/

MADHAV INSTITUTE OF TECHNOLOGY & SCHENCE, GWALIOR (M)

I'l'.in l|1 . LG RS Rt &

Department of Mechanical Engineering

ltem
MEL9

To review the CO attainments, to entify gaps and to suggest correct

-
e L L
=
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