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memoe— B P

oS Apenda Hems

i To confirm the minutes of previous o8 meeting held in the month of May 2022
em
MEL | The minutes of the last oS held on 24 May 2022 were canfirmed. The B0 Miautes were
| presented & approved in Acodemie Counell Meeting hehd on 0% June 2022,

—

1
T propose the scheme structure of VI Semester with the provision of ONE DE & ONE OC
sourss to by offervd inonline moale with credil traas fer Tor the bateh admitied In 200920,

| ( The total credits from 1V 111 semester shoubd be 170 for this hateh),

ltem r .00 Subprct Code Calegory Suliject Name &
MEZ . |
[ 1 nr* 1 egurtsmental Lledlive 1EH-3)
IR -, bl LY Uhpem Ualepery 4 A1)
L& | (lvwa | o] [LE Internshp Eropet (R4
i |-":_-'Fﬂ_1_| ":"‘;'?:"1 ' Pro s mrial [:In-'r_ll pment
*Run throsszh SWAY AMMNPTEL
To propose the list of courses which the studenls can opt from SWAYAMMNPTEL! other MOOC
Platforms’ [nstitutien (MITS) MOOC, 1o e offersd in online mode under Deparimental Elective
| {DE) category courses ([YE-5) and open category (0C4) for credit transfer in the VI Semester
wnder the Mexible cumiculum (Batch admitied in 2001920}
Departmental Efective {DE) catepory courses (DE-5) Open Categary ((0C4)
| Mechanstal Empensering Astomabile Engineeriep Mechanical Epzn, Dept.
SNa | Subject | Sebject Name | 5.Ne. | Subject | Subject Name Sulject Subject Name
| Code Cade Cende
i'IIE ] 120851 Chaality [esign I B Femdomenials of o005 Wasle o Encrgy
and Cangral Thiewetical and Cueneron
| Experimenial
' [ Acrouyamics
. [ 2 | 120852 | Hubungs Blsies | 2 19S5 | Lxperimental Sircss | 900009 Frinkuct e sign
| i Seleied Amal s amd Manufaeuring
| Advenced
| Cnrcops
1 Phas | Carban Malerialy WS | Aateamatic Conol
| amal Ndfuwe emd ||
panadechron W [PoREL eeeniies s melf
T (P e itV L T2 T N 7 g6 439 n::;:.;nﬂ P
ar lan T Deh Jh e Lritudeling
To propose the Jist of “Additional Courses™ which can be opted for getting an uek Des M|
(i) Honoors [Tor students of ihe hiost depariment}
{ii) Minor Specialization (for students of other deparimenis)
Item [ These will be offered (hrough SWAYAMMNPTELMOOC based Platforms for the V1
MEA semester (for the balch sdmiticd In 2020-21) and for VIII semester students for ihe balch
pidmitted in 200920, The lisi should be sdditive; such thal those MOOCs whick were offered
in previous semesters are also Included provided they are being offered on the platform
during Jan-June 2023 semesler|
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- Hpmor'y ) Ailnng !PHIIH.I‘.H.EH. — |
v v | [ | Ve
| [Ter the batch admitted In | (1o the batch Admited | (forthe Batch admited In | [for the Basch admisted in
| ___ oz __In2019.20) 2010-11) L
I Fnpimes and dis Limgasle s il Finiskimmend sl i L mgrintaliw | | il
| Turtings SManufacivinng Ladsiislaan [y maimics i
Incomnpressle e
Iheory and Practae ol Solar Fhsovebiak | Biftersiiic liasn dis Mlcxhuiees ul Machimng
| Ron Dt Teing Frinciples. Techimelopies hiag hanizal Micew
| > & Mgl 5wl
| l.'|_||-||-:u;lrEI||,"| Al g
!— | P ng s r
| Te review and finalize the scheme & syllabi for all Departmentsl Core (DC) Courses of V1
Semester (lfor batches admitted in 2020-20) under (e Nexible currcnhm along with their Cos.
! ::E Sy Mrchanival Engineering i Autimobile Ungineering |
) | Subject | Categury | Subject Name & Buljeet | Crbegury Sulfecl Name &
| f Code Title Cusle Titke
[ 1 12t 18 [EW Wil ibgipeas 1k | § (7 d SAmlrsdive | Eampsnm
| | I 1.2k 16 T My |rIF|.'IM-Hf| frnd Aip- [ I ||'.;i.|-.E|;r-- sl A vl linPeseg
worslitasining

To review and finalize the courses & syilabi 1o be offered (for batches asdmitted in 202021 under

I
liem Departmental Elective (DE) Course in the VI Semester.
MEES | Not Applicable for Barch admitted in 2020-21

| To propose the list of courses from SWAYAMNPTELMOOC Plutforms to be offered (for
| batches admitted in 2020-21) in onling mode under Departmental Elective (DE) Course with
credit rssfer, i the V1 Semester.

L | Automsbiile Engineering Alechanical Engiseening

| ::-?; Subject | Calepery | Subject Name & Subjeci | Category Subjeet Name &
| Cinle Titke Coile Title
| 1. i¥ann | B Fanilimental of | BT | oL Fanilamenial of Welding
Aulnmalive Syslem Selemve amd Tevhanlogy
o r':""{l{-'." IM: I Wit Flakl Fly 1 20sin 2 [ Wimgs Flund Flow
' Pl D Fropertics of Matcrals (hatue
arsl Propertims of Materiad: 11§
| To review and finalize the courses & syllabi to be offered (for batches ndmitted in 2020-21) under
the Open Category (OC) Courses (in traditional mode) for V1 semester students of other
| departments along with their COs.
ltem
' iy Dpen Category (OC1) ]
Mechasieal Engg. D,
Subject Ceale Subhect Mame
wirlogq Hubotics
Eabll Troduct Diesipn }

To review and finalize the Experiment list' Lab Manual for Laboratery Courses to be offered in VI

Biem -
MED semester (for bafches admitted in 2020-21),

tdechanical Engineering Bab Meeting_14/12/2022 4
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To review and finalize the scheme & syllabi for all I'.Irjmrtl'l'll'll_nf Cure (DC) _cﬂ“"'-‘_“ of Vi
Semester (for batches sdmitted in 2020-21) unider the Mexible currieulum along with their Cos.

::EI; | 5. %o, Mrgkanical Engineciing Autermubile l.;"l:'-"a"r—lﬂl
: Subject | Calegory | SubjeciNamede | Subject | Categery Suliject Nome &
; Canle Tiike Coale THie
| [ ECIE o Wicuhameal Yabratnan | 1Wes1S [ Aalearadrve [rummsn
3 170% 16 T Fir Figs ialon and A 1A 1 i ltedrigeratnm el Ao =cind dmning
: L]

' "To review and Nnalize the courses & syllal 1o be offered (for batches sdmitted in 2020-21) under

ltem | Departmental Elective (DE) Course in the V1 Semester.
| ME6 | Nor Applicable for Boteh admitted in 2020-21

To propose the list of courses from SWAYAMMNPTELMOOC Platforms to be offered (for
| batches admitted in 2020-21) in onle mode under Departmenial Elective (DE) Conrse with
| credil trans fer, in the V1 Semester.

| Fiioia S.No, Awlomobile Eng_inﬂ'ri'n[ Mechanical Enﬁiﬂ'ri.nl ol
ME7T Subject | Categury Subject Name & Sebject | Calegery Sabject Name &
Cade Tiile Croale Tiale
1 I%inGE DE Fumlarenial o | 206 DE Fundamental of Welding
| . Automonive Ey_srm N . Science and Technalogy
k1 190662 DE Viscous Flued Flaw 12002 DE Y isooms Fluid Floes
| i § |2 d BE Propertics of Malenaly (Malure
and Propenies of Material: [}

| To review and finalize the courses & syllabi to be ofTered (for batches admitted in 2020-21) under
| the Open Category (OC) Courses {(in traditional mode) for VI semester stedents of other
departments along with their COs.

|
;;:_: Open Category (OC1)
Mechanical Engp. Depe.
Subject Code Sabjert Name
winugg Ruldics
B [} Frendusct Dasign

To review and finalize (he Experiment list/ Lab Manual for Laboratory Courses 1o be offered in VI

A A A A A R N N NN N P Y

Item B
MES semesler (for baiches admitted In 2020-24).
Mechankal Enginaering Bas Meeting 14/17/20332 4
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To review and fipalize e scheme and syllabi of B Ter
J020=220 wnnder the Desible evrriculum nloag with their £

h. IV Semester {foF btciven aufoiited in

| %o, | Amtemobile Fepiserring ) “_"""_'"'H-I-!-"-li-':{r“t
Subpeel | Uwlegory Raihjeri Name Siliject | Caprgary Hulijeci Mame
| | | i '_rl_||r - [ ke
i T TR T BCCLEL LIS = ﬂ'!"“'_'_'"_:_"..m.!..rnt_"
liemn | | ] T IS Tietrdh of Mimhams imigr | [reasgn ol Machune Flements
MEW || (IR e
EREHE Amimetive Elecircal amd | (HEE [ DG Fcral L unergg diwd Maching Tumdy
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[ TrEempynangs ([4°-K) Frmsls i s § T E)
| 4 pEaieL | MG L bar Sopn (ML) Tinml | M L pber Sovmhiy (MLE
[ o8 | peues oy Predntnn Lak (U0 | Bloed | oee Fonbetom Lok dLALC-T1
| T : Ml Lnpapng Usne . Parert Enpapeg Coie | Infonmal
| 00N | (infiormal Leamingd TOREH. | Leserisg)
To review and finalize the Experiment list' Lab Manual for Laboratory Courses to be offered in IV
ffior Barch admitted in 2021-22),
| ‘""" MeckanicaliAutamobile Engz.
[l =N ENn Subject Code Subsprct Mame
| [T e Ciesipgn of Miochsse Llements
| F] i) Theney of Maghngs-|
| i FEOTTERL . F R Production Lab

To review and finalize the suggestive list of projects under the *5kill based mini-project” category
in various laboratory courses 1o be offered in Jan - June 2023 semester during 1V Semester (for the

kehavasir of weld sirength
2, Simulativn of weling 1o

batch admirted in 2021-22).
120412; Design of Machine | 120415/ 190415: Production Lab 1284117190411 Theery of
Elementi Mlachine /11
I, FEA of lap jornt based on | 1. Desigs and senulaigon of venfng pesnpes G0 | | imestigalion of
warious prometrical | prevent blow hole defect. pyroscopic couple for scifs

to study the | 2 Development of low-cost experimentsl sctup to halaneing vehick
2 Uniderstanding al

study metal Now through gating chamacls.
1. Preparation of differesd (ypes of patierms by using

halancsap nnd aligrment
1. Development af various

ltem stuedy  residual  sdress 2nd wa v material

MED? || Gstentions 4, Fobrication of working model of bmzing and | sy mechanism
T Amlysis of composite | sollering sctup. 1, Undermaning of Gear
multi Jeaf spring w=sing | 3. Preparation of educatioasl weoden medel of | based  qukk e
ANSYS 20201 tlTereat types of fismaces, mezizhanksm,
4. Heat Transfer analysis for | 6 Workisg model of e coining machéne ond | F.Investigation ared
different maderials of hall | prepare the Jie for the coining. urderstarding  of prand
bonring using ANSYS Mg 7. Fabyication of pltie njection mediling mackine | cycle,
Hi By usanp esbrusion principl. 6. Undersianding of gear
& Mumerical amalysis of | &.Prepariion of educational model of powder | mechanisss used inwaich.
Afodified wolh in Spur Gear | melalfurgy sstup, T.Desgn of Engy
fov P s the | % Demenstration misde] of MIG aad TICG Sotep, [muakefuse) cycle.
perfurmance by reducing the | 10 Hatery - aperated working model of lnhe | RWorking  muwdel  of
amembly emovs_anl pear | machine epicsclical pear tmis, |
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Uippape 4 e
0y I
hialing:

| | Wi 0D Wosk mvg st eof Arcduine L0 pliiney W INE ftean unl
W dynamsg | 13 Warling ssedef wif [rmd i fates]  fuamane g "'"I“"‘-’”I-llnu of sports

i dine [uw listping fif i e

T —

:"' ‘_"'"1 ily lhl.l" N .ﬁ-rm.r_.l_."ij-l'.lm'r-‘.- Hinr ﬂf;aprr.l'mrim;.qd sk 7 doiveal ;rfnf.;lrﬂ_j;mf;'irlr..hm:pre;
| = Second Semester . Tech. programmes [atlmitied hateh 2022-23 Session],

r'q“_: i Thﬂ"l'. AFE HMe ml-"'l.‘“.rll.'-:'"i'ilfli [[§1 L 15 hﬂ"l'll'.' ol Eﬂ:_! Idl'l'li“l."'l.l hatch ]n 'l'iE'-i' nrpmrﬂ -‘C'l'ﬂ-:ll'jﬁ, -.Il'!l'.ll'l!‘
Uepartmental  Core (DC) courses are introduced in 1" year, Therefore, subject of

ﬂ”ﬂmmj'“"”“mﬂ' areas may accommadale in upcoming semesters.

| | Ta rn'u-n the U0 anainm

enls, fo jdentify gaps and lo Sugrpesl corrective measures fop the

Eprovement in the C0) atanment levels for Jan-June 2022,
Machanical Engineering
| Trem Tetal Mumber Tatal Number Humbes of E0 ot Percentage af CO% ngt
ME] 4 of courses aof (01 Attained Attained
| 13 114 | 17 1667
Automebda Engineering
Total Number Tetal Number Wumber of L0 not Percentage of £04 not
of tourses ef C0s Attained Attained
- T 114 21 24.56

To teview curniculs feehack from vasiogs stakeholders, its analysis and impact

Mem | {Stakeholder feedback analysis must also contain ga Action Taken Repart (ATR) and the detailvidata
MEIS | of the stakeholders wha have respasded through GOOGLE form (such a5 Name, orpanizaticn, mail
| il phone no., iFavailablc) must also be shared along with the feed back of ihe slumnl/employer]

! Item | Ta review CIJIJIE-I: [}uﬁm.rnﬁ {':UE} feedhack ol Various COrEES, irs Wl_'l'ﬂiﬁ and i.l'l1p.][.‘|,
MEF | Reviewed and action taken report is attached herewith,

—

licm
[ MES? [ Any other maner

Apart from the above points, the following points were discussedSupgested in meeting

I Experts suggest thal, courses fike (Diata science, Al & ML) should be introduced in enrly semesters and
should be taught by expent of that field,
2. Skill based projects should be reviewed properly,

M. Dinesh Kamar

Dr. = Dr. Surendta Ko,
Hathore F ';n.ﬂ Mot Dir, Nitin Upadbyay Chiiais
{BoS Member) ( ) {BoS Member) /
: ; (BoS Member)

ﬁwﬂ \:\):/ Mr. \;f::huru @y’—_ﬂ

Mr. B. K. Pandey Dr. Arhit Ablrwar ; Mr. Sharod Agraval
(BoS Member) {BoS Member) {BoS Member) {BoS Member)

o b él‘kf
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Item

| To propose the secheme strueture of VIII Semester with the provision of ONE
DE & ONE OC course to be offered in online mode with credit transfer for the
batch admitted in 2019-20. (The total credits from 1-VIII semester should be

| 170 for this batch).
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MADHAY INSTITUTE OF TECHNOLODGY & SCENCE, GWALIDR
(A Gavl, Aided UGS Aulonomous & NAAC Accrediled Institute AMidiated to RGPV, Bhopal)
Department ol Mechanical Englneering

Ta propose the list of courses which the students can opt from SWAYAM/NPTEL
Item | other MOOC Platforms/ Institution (MITS) MOOC, to be offered in enline mode
ME3 | under Departmental Elective (DE) category courses (DE-5) and epen category
(QCH) for credit transfer in the VITF Semester under the flexible curriculum (Bateh
adiritted in 2009-20)
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
(A Govt, Alded UGE Autonomous B NAAC Accredited institute Aflillated to AGPY, Bhopal|
Department of Mechanical Englnoering

Dejpuartmental Eleetive :t:l-l".i calvgory courses (D E-5)
Muvhanical Engineering Automubile T nglacering
S.No. | Subject Subject Name SN [ Subject Subject Name
Coile Code
1 ISUE%] Lualing Desigin and Coniral | [ETTEE] Fumlamcnizls of |leoetical
wnil Experimental
Aerndynnmics
2 (R Robutics: Nasics amd Seiecied 2 M35 | Experinenil Siness Analyis
Malvanoed Concepls
3 120K Uarbon Maenals nd T
Masufactering
Upen Category (0C4)
SN0 | Subject Suliject Nume
Cole
| SEHIS Wasle to Encryy Conversion
2 HOHIGY Product Design amd Manulacturing
3 R Aulomatic Conerol

12
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MADHAY INSTITUTE OF TICHNOLOGY & SCIENCE, GWALIDR
VA Gevt. Alded UGE Mutenomous & NARC Accredited institute Alfiliated 1o RGPV, Bhagial)
Peparbment of Mechanleal Tnglieeiling

1Ry, Fundawmenials ol Thearetical and Experimenial Aerolynamics

iy B i e
| Catepury Tiike Cuile Theary Paper
Fumdaisientals of o As wr
Departmental Theardtical and ¥ Ii
Elective-DE & Exnpe tloweivt sl e :‘::T::fﬁHMI L
Avrodinamics
SWAN AUNPTE

TEL Link for Whe coursed 08 Durliecn g en bl o o, 2 e

Th_l'“ﬂ:ﬂ}ﬁ_ﬁ_l‘lhr_p_qursn nre un:-ll_l_llhﬂl I.wln_qu_:—_ _ ) "
Cuouarse Start Course End Date Exnm e urution
t'l:u-
5 iman L Apr 2023 [ 30 Ape 2021 12 Weeks
COURSE LAYOUT

Week 1D Aerody namics=relevance

and applications  Atmosphere « Flow velogity, pressure, skin
friction Generation of acrodyramic forces and moments on an sirerafl, Airerall external shape
andsurfces
Week 2: Eulerian and La

Brangian perspectives of Now, Fluid Kinematics, Conservation gl jong
of mass, momentum and EnErgy

Week X Imviscid and viscom flows- poteniial flow, boundary layer, Compressible and
incompressible flow, Lamvinar and tarbulent flow

Week 4: Alrfoil peomenry,
cenime o
element

Pressune distribution ot an angle
f pressure, Cle @, CI-Cd, Cm-a curves, Flow sepasnui
airfoils, Laminar and turbulent Now gaver airfll, Trat
Week S:Finite wing peometry, Control surfaces on
Airfoil and finite wing aercdvramics- a COMparis
aeredymamics, Unsteady efMeeis

eack, Pitch, heave, Napping, keading edge vortex, dynamie stall
Week 6:Full Potertial Equation aed its application, Shock and EAPANSION wave theory,
Supersonic flow past a fay plate, Flow through a converging diverging nozele, Transonie and
supersonic flow past airfoil, Shock wove boundary layer interaction, Shock tube, Preliminary
conzepts of hypersonic Now

Week 7: Computing seroddy namic flows-
Method, Euler and Mavier Stokes equations-I

Week 8: Euler and Mavier Stokes equations-11, What informntion can be extracted [ romy g rcal
solutions,  Applications  of computational  nerodynamics-  few expmples
Week 9: Wind Tunnel: experimental (ool in Acrodynamics, Types of wind wnnels, Wind Tunnel
design basies, Similarity analysis, Sealing of wind Tunnel madels, Salety Bsues in wind tuneel
handling

Week 10: Flow visuolization technigues, Model

desipn
€ stem, Measurements involving mechanical sensors,
Mechanmieal

of attack (@), Acrodynamic centne,
on ard stall, Wigh 1N devices, mulil
ling edpe noise

wing, horizontal and vertical stabilizers,

m, = Deltn wing, high snghe of atack
in airfoils and wings effect of BUst, sudden change in angle of

mam steps and resourves, Panel and Vorlex Laltice

and fabrication, Maodel positioning
Pressun: ports, Tilol static tubes,

balances
Week 11: Messurements i.nwlvin;r: elecironic transducers, Electronie Pressune pages, Sirain page
based balances, Datn  Acguisition system and  software,  Measurement uncertainty
Week 12: Velogity measurement wing Paricle Image Velocimeiry, How wind tnnel and
associated instrumentation ame used [or performing oerodynamic studies- [ew examples, Quick
eV of LT 0 content & deubts ¢larilicalion

Nooks and references

H Fundamentals of Aeredynamics: 1 . Andersomn,
i MeGrawHill Imreduction to Flight: J. 0. Anderson, M Grawlill

~ g ok B
o VNS K
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BAACHAY INSTITUTE OF TECHNOLOGY B SCIERCE, GWALIDR

(& Govt, Alded UGE Autonomeous & NAAC Accredited Institute Alfiated 10 RGPV, Bhopal)
Department of Medhanical Engineetng

Low Speed Wind Tunnel Testing: 1. 1, Barlow, W, 1. Bae, Alan Pope, Wiley-lnterscience
A First Course in Aerodvnamies: A, Roy, Ventus Publishing, Denmark
' EL-Halwagi, MM, "Biopas Technolopy- Transfer and DiMusion”, Elsevier Applicd
SETE,
. Hall, DO, and Crvereed, 1P, * Bicanass = Renewable Enerpy®, John Willy and Sons,

;‘H Mondal, P, and Dalai, A K. eds., 2017, Sustainable Ulitization of Natursl Resources, CRC
1.9
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Course Starl Course Enid Date Evnm date Duration
LLET
L3 Jan 2073 14 Ape 2021 30 Apr 2023 12 Week

KIADHAY INSTITUTE OF TICHNOLOGY & SCIENCE, GWALION
(A Govt. Avded UGE Autonomous B NAAC Accredited Institute Allillated to RGPY, Dhapal)
Depariment ol Meghanical Cngineersng
VRS Experimental stress Analysly

Catepary Title Cuile [ Credit - 3 Theary Paper

E An [rer
lr?fmmm'j"l Experimental JiIReS SWAY AMMIMTL
ective=[IES strees Anabysis HOFIT

SWAYANUNITEL Link for the comrae: Ips omaetpue ses rade Lag, rea J_me ] Upieyiny

~The details of the course are menthned bebow =

-
Course lavout
Woerk 1. vervics of Eapenimental Seness Amadyugy
Wormk I Mhuvsecal Prongiple of | speranicntal Fechinsgues, Ietmsdugion to Yarioas eaperimemal Techniquee
Vomrk 3 Frspe Patterms - Richness ol Qualitstive Uafisrenat xon, Multi Scaks Analysis
Werk & Selevtion of Fxperimnenial Teshnisque s, Tedroilis bon bn Cirvalal Opiica
Week 3 Liph Fllipse. Retandation Tlates and Plane Polarsionpe
Woerk # - Jone Caloutus, Plase and Cliculy Pedariscope analysis
Wk ¥ Compessatoon Technaques, Calibralion of Pado-glasic Malgriale
Worrk 8 Tronge orderng and Thive-Dimemsional Photo-<lasticity
Wierk ¥ - Mnloeplasisg Coatings
Week I8 Brtle Coatinps and Serain Gauges [nimduction
Wirek 11 © Sein Caupe Alloys, Perfurmasss: of Simin Gougs Sysem
Wk 1]  Correction Tactor for Special Applications

Books and references

i K. FRamol, Developments in Photoelsticity = A resnistasce. 100 Publishing, 2021,
DOV bppa, doi org 10 088 WIR-0-T405- 24721

-

r K. Hamef, P Scope® — & winual polbwiscope, Photomeckasics Lab, T Msdeas 2017
LAL: hephome fim & inhrameah’p soope biml

3 K. Pemeh,  e-Book on Experimendal  Stress  Amabyiis, 11T Modees, 2008,
LRL: ko home itm.ac jn hameshES A im|

4 K. Mamesh, Digital Photoclasticity — Advanced Techniques omd Applicmions, Sprimpger, I,
DO Bt el oy |0 | P07 9T B-3 il 22007227

- W, Sharpe IRdL Springer Handbook of Experencminl Solid  Mechanice, Sprimger, 200§
DO bmpa! e g 1) | TP TR 87 JKT 7

£ 1% Drally and W.F, Riley, Experimenial Stiess Analysis, MeGraw-Hil, 1991

7 L&, Sranath, M R, Raghavan, K. Lingaiah, G, Gargesa, [, Fanl, ol K. Ramachanden, Experimental
Sirews Analysh, Tota Me Cirma 1Tl 1984

B 9 d= N\ w-
%H W i 8 \f

vog ¥
i . e
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PAADIAN INSRITUET OF TrEHMODGY & W00 NCE, GWALICHR
(A Gavt. Akded UGE Autonomomun B HAAE Accredvied inalinate Alfilisted 1o RGN, ihagal)
Depaitmen of Bethanicsl [ ngineering
1I088) Qhuality Dasbgn anal Confrol

S “1-"1'::".- e ol Ciealil = 3 [T I'n:lrr:r Fuper

e L (T [P |As Py
]I.;|T1r1.mml-1r Chnality Desipgn 12085 11— SWAYAMMNITEL
lective-IE & anid Comtrol L E R R e

SWAVAANUNFTEL Link for the eourse: Bl forbassousss e mninges et e ass
—rI h!.dr"‘i"' of Phe ciurse wre menfioned el -

Course Siar Course Enil Dale Fanm tlale Thuratinn
Dare
L3 Jan 202y [naAprandi T Apr 2021 — 12 Weeks

Course layout

Week 11 History and Evolution ef Quality Control and Managemeni
Week 20 Management of Quality-1

Week 3: Management of Quality-11

Week 4: Statistical Process Control-1

Vreek 5: Statistical Process Control-1]

Week 6: Process Capability Analysis

Week Tt Acceptance Sampling:]

Week 8: Acceptance Sampling-l|

Week %: Design for Reliability-

Week 10: Desipn for Reliability-11

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

Books and references

. aitra, A, Fundamentals of Chuality Control and Improvement, Prentice-Hall, 2nd Edn
[I99E), 15BN (=] 3B 50865,

" Dukkipati, R V and Pradip K Ray, Product and Process Design for Quality, Economy
and Reliability, New Age International, 15t Edn. (20100, ISAN: 078-81-224-264 -8,

| A A 4
,@L” > 2 i\}f;_. o
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RAADMAY INSTITUTT OF 17 CHMELDGY K WO, AR DN
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i“aie

B et b e
latham W03 L“"'J*""' LM Ape lngt | 13 Wecha

Course layou
Week 13 Introddiction, Elements of a rebet

Werk I: Matheratical prefiminarics, 13-M convertion, Examples
Week 3: Direvt and Inverse Linematics of werinl mobots, Work apace, Amalytical and resmercal

T

Week 4: Paralled pobsots = direct and inverse Kinemalics, Maohility, Stew an-Comsph platfom
Week & Applcatiom of paralle] robots in wun tra kinp, vibration iwolatos

Werk 6: Velogity zmalvais, Singularitics in serial and panrallel robots, Statics

Werek Tt Redomdaney and reselution of redundancy in roboty

Week & [h namic eguatrons of motion, derivation & simulation wsing Matlab

Loeek %: Motion planning, Introduction 1o linear controd, simulations & experiments

Werk 10: Nonlinear pocition and force control of robots, Simulztions

Weel 11: Wheelad mobile robots, modeling and simulations

Week 11:Over<onsirained and deplovable structures, Cable driven & prcunatically actmed

Tenitle robes
Books and references

Robotics: Foncamental Concepts and Analysis, Oxford University Press, 2006
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[rar tarbem (bers, defocts in carben (e, Cirtimn Fiber Rrnduwesd Paste (360 narhmnyg of
LYFPs

Week 9: Carlurd cactom, cotbend tomial ool catfrml weeres wievernte Windsmue and
Peogerties, graghera irfrrdaction and ooyl wnets, pighee by S6f et
Chemcsl YVager Deperitien 00600 of grvcéere

Week Wi Graghare V) parwnster sppimizaton, Sciets = prigPese (n00) tersivme, caser
ratetiber itteadation sl pronerticy, vigen phas e of st simende

Week 11: Vaper deprnited damond, damondSine corbre, Xo¥an Deffoestion mubsnn of ot
[ amani spectrncngy of cartan, Trastmistive Flectrue Marromengn of cpria

Week 11: O slvaptiom iwotherrn and serlace tres wrabyen of peeos ceteen e
prediem wlving letgracale indknsrial sopficstiorn of corber sl sess and tare—scu
applations of carben matorials, ripd el fepble cree devies device fhampeeeimie: gnd
challenges, spply chain of infustria] corbent, tureners and vervich

Books and references

I=dimn, (5. M & Famammn, K. Polimeoric crtera—rcarber fiee. plan od b 'ttt | e
Prew, 1976)

Marh, M. & PotripuerFemenn, F Actaated carbemn (Eleves, 200
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KAADHAY INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
[A Gavt, Alded UGC Autonomaus & HAAC Accrediled Institite Alfillated to RGPV, Bhopal]
Department of Mechanical Enginecring

HINGDS: Waste to Encrgy Conversion

E"_"'““"!" Title Canle Credit = 3 Theuary I'::|_||"
Was ——
Open Citegory I"nTI;:_:“ o] As per
e 3 i - - A Y AMMPTEL
w4 Conversiodn HOOGLS 3 SWA E
MNERTS
'_.4.““ VAMUNITEL Link Far the cotrse: -nps dodanrourses nplel ac indige 8 bl Sipowes

_The details ol the eonrse are mentioned beliw:.

Chiirse Starl Course End Dule Exnm e P ez R
Dhaie

| 23 Jﬂn ._l.'l1| 17 Klar 2023 6 M*!f__.z‘,_'*-"..-* B Weeks
COURSE LAYOLUT

Week I -Introduction, characterization of wasies,

Week 2 -Energy production form wastes through incineration, energy production through
gasification of wastes.

Week 3 =Energy production through pyrolysis and gasifiestion of wastes, syngas ulilization.
‘week 4 <Densification of solids, efliciency improvement of power plant and energy production
from wasle plastics,

Week 8 -Energy production from waste plastics, gas cleanup.

Week 6 -Energy production from organic wastes through snperobic digestion and fermentation,
introduction o microbial fuel cells.

Week 7 -Energy production from wastes through fermentation and transesterification.

Week 8 -Cullivation of algal bivmass rom wastewater and energy production from algae,

Books and references

. Rogolf, M., and Screve, F., "Waste-to-Energy: Technologies and Project
Implementation”, Elsevier Store,

. Young G.C., "Municipal Solid Waste 10 Energy Conversion processes®, John Wiley and
Sons.

. Harker, J.H. and Backhusrt, LK., "Fuel and Energy”, Academic Press [ng,

Jult Ve A
C 0/ . g:,f\&/;@,
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MADHAY INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOA
IA Govt, Aided UGE Autonomous B NAAC Accredied Institute Alfiliated to RGPY, Bhegal)
Department of Mechanical Engineering
Bo06ns: Produet Design and Manu facimring

}.E“'fnw:r T Title Code [ Credit-3 | Theary Paper
Open Catepory- | L [T [P [As per
| e Prusduct Design 060D " | SwavAsNPTE
0OC 4 and Manulbctsing . I . e

SWAVAMNPTEL Link for the conrse: - B fgniiegouca nitel ps ningcdd mel dpreens
Fhe details of the course are mentioned belaw:-

Course Siart Crurse Enil Date Exam dute | Drueation
!}le
=3 Jan 2023 I4 Apr 2021 20 Apr 2021 12 Weeks

U JURSE LAYOUT

Week 1 ¢ Introduction to Product Design and Manufacturing
Week 2 : Product Design Morphology

Week 3 Visual Desiger, and Chaality Function Deployment (FD)
Week 4 : Value Engineering

Week 5 - Material, and Mamufacturing process seleclion

Week 6 : Design for Manufacturing, Assembly, and Maintenance
Week 7 : Design for Environment, and Cheality Control

Week B : Paterting, and Cremivity

Week @ 1 Rapid Prototy ping

Week 10 : Plant Lavout Design

Week 11 : Compuiter Integrated Manufactaring

“Week 11 : Reverse Engineering, and Managing Competitiveness

Books and references

. Eppinger, 8. and Ulrich, K., 2013, Product design and development. McGraw-Hill Higher
Education

. Magrab, EI3,, Gupta, 5.K., McCluskey, F.P. and Sandborn, P., 2009, Integrated product
and process design and éevelopment: the product realization process. CRC Press,

. Boothroyd, .. 1994 Product design for manufascture and assembly. Computer-Aided
Design, 26(7), pp505-320.
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MADHAV INSTITUTE OF TCCHN OLOGY & SCIENCE, GWALIOR
(A Govt. Aided UGE Autonomous & NAAC Accrediled imiute Alfilated to RGPV, Bhopal)
Depariment ol Meghanical Cnglnoering
POOGRD: Avtomaile Control

Calegory Title Cenle Credit -3 Thrary Pager

P LT |F | As per
Open Category- Anftomatic w0610 i SWAYAMAPTEL
0C 4 Control LA = AERTTS

SWAYAM/NIPTEL Link for the eourse! - Mps foptoecousesnplel e innesd 3 me 1&g
The details of the course nre mentivned belaw s

! Course Start Course End Date Faam dale [ Duration |

Itate _
23 Jan 2023 | 7 Mar 2023 | 26 Mar 2023 H Wecks )

COURSE LAYOUT

Werk 1: Awomatic Control Sysiei,

Woeek 2: Mathematical Modeling,

Week J: Transien? Response Amalvsis,

Week d: Stability and Steady State Error,

Week 5 Root Locus Technigue.

Week 6: Diesign via Root Loous and Compensation Technigues.
Wieek 7: State Space Method.

Week 8 Application of MATLAB in Automatic Comrol,

Books and references

. Mise, M5, Control Systems Engincering, Sth Ed., Willey, 2008,

- Dhpata, K., ™ Modern Control Engineering”, 5th Ed, Prentice Hall of India, 2013,
- Kuo, B.C.. “Automalic Controd Sysiem™, Sth Ed., Prentice Hall of India, 1%95.

- Raven, F.H.. “Aulomalic Control Theory™, 5th Ed., McGraw Hill, 19935,
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MADHAV INSTITUTE OF TECHNOLO

GY & SCIENCE, GWALIOR (M)

A Gort Aidesd LILIC Autonomons & RAAC Acurediled Institde, Afiliateid 10 BAG 1%V Bhopal

Department of Mechanical Engincering

Item
ME4:

To propose the list ol “Additional Courses” which can be opled for getting an
(i) Honours (for students of the host department)

(i) Minor Specialization (for students of other depariments)

[These will be offered through SWAYAM/NPTEL/MOOC based Platforms
for the VI semester (for the batch admitted in 2020-21) and for VI
semester students for the batch admitted in 2019-20. The list should be
additive: such that these MOOCs which were offered in previous semesters
are also included provided they are being offered on the platform during

Jan-June 2023 semester]
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RADHAY INSTITUTE OF TICHNOLOGY B SCICHCE, GWALIOR
(A Govt Alded UGE Autonomout K MAAC Accredited Institute Affliated ta BGFY, Bhapal]

Department of Methanical fngnernng

Ttem
MFS5

To review and finalize the scheme & syllabi for all Departmental Core {l}lﬂ'}
Courses of V1 Semester (for batches admitied in 2020-21) under the flexible

curriculum along with their COs.
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RLADMAY INSTITUTE OF TECHROLOGY & SCIENCE, GYWALIDR
A Gewl. Alded GC Autonompus & NAAC Accred led Institute Alfillated Lo RGPV, Bhopal)

Aemlenie sesvdom FOZ0=2 1 ndmsbited

120615: Mechanical Vibrations

_ Category Tutle Cimle _E;_:'.llil =4 Thewry Paper
Departmemal Core - Mechanical | 2 & Ll " Mz Marks-50
D Vibirations 5 1 3 [ruration-2 hrs,

Prerequisites Engincering Mathemntics, Engineering Mechanics

Course Objectives:
|, Te impart basic knowbedge and imporiance on Mechanical Vibration in Engincering Fields
ameng the sidenis.

Y To ereate the awareness on Mechanical Vibmiion in Research and Application area

Sallabus

U mit-1:
Introduction: Importance and scope of vibeations, Definitions, Types of vibrations, Simple Harmonic
Notion (5.H.M.), Work dene by harmonie foree, Principle of super position applied to SHM, Beals,

Fourter trarsform and problens. :
Undamped (Single Degree of Freedom) Free Vibrations: Derivations fof spring mass sysiems,

Methads of analvsis, Nanual frequencies of simple systems, Springs in serics and parallel, Torsional
and traneverse vibrations, Effect of mass of sprng and Problems.

Urit-1I:
Damped free vibrations (1DOF): Types of damping, Analysis with viscous damping - Derivations

far over, etitical and under damped sysiems, Logarithmic decrement and Profblems.
Whirling of shafis: Whirling of shafts with and without damping, discussion of speeds above and

belaw critical speeds and Problems.

Unit=111 Forced Yibrations { 1DOF) ) o
Introduction, Analysis of forced vibration with constant harmonic excitation - magnification factor,

rotating and reciprocating unbalances, excitation of support (relative and absolute amplitudes), force
and motion transmissibility, Energy dissipated due to damping and Problems,

Lnit=I¥

Lystems with two degrees of Freedom: : .
Principle modes of vibrations, Normal mode and patural frequencies of systems (without damping)

Torsional system, Semidefinite sysiem 2 ; o
Multi Degree Freedom System: Free Vibration equation of motion. Stiffness influence coefMicients, ,

flexibility influence coefficient, inertia influgnce coefficient

Unit ¥
Numerical Methods: Dunkerley's Methods, Rayleigh's Method, Holzer's Method, Methods of

Malrix terations, Jacobi's method
Vibration Controel: Transducers and vibration pickup, Vibromeler, accelerometer, welomeler,

frequency measuring instrument, FFT analyser, vibrution exciters.

Conrse Outcomes: After completing this course siuden!s ire nble 1o; @/
L0 Able 1o wnderstand basics concept of mechanical vibrtion.
£'02: Able 1o define the physical systems in o spring-mass-damper systems,
C(33: Able 10 use different methods and principles applicable 1o dynamic systems,
£04: Able 1o determine responses of vibraling sysiems.
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E:: Able b nnalyse the behaviours of phiysical systems

Able to design the mechanical systems by considering vibm tion,

Teat Books:

=

1

.|
s

LA ks Lk B

e

Larover, Gk, Mechanien) Wibeations”, Tih Ed., Nem Chand & ros
Rao, 5.5, = Mechanical Vibeations™, 5l Ed., Adklison-Wesley Longman, Incorporated,

Heferences Books:
1.

Theary of Vibrativns with Applications: W T Thomsen CIS Publisbers Dells
Fundamentals of Vibration: Leonand Mebrovileh , McCraw Hill [nternational Edison.
Principles of Vibration Control: Asok Kumar Mallik, AlTiliated East-West Press,
Mechanieal Vikrations A H Chuarch Jobn Wiley & Sons Ine

Mechanical Vibrations J I Den Harog  McGraw FHill.

Mechanical Vibration Analysis: Srinivasan McGraw Hill.

ol Experiments

o~

s
:

. To verify the relation ef simple pendufum.

To deterrmine the radius of gymiion of given compound pendulum,
To study undamped free vibration of equivalent spring mass system.
To study the torsional vibration of single rolor system

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

To study the forced vibration of spring mass system

To sy the free vibration of Two rotor system.

To determine the whirling of shafl.

10. Te verify the Dunkeriey's rube,

PR
e T
V

Y
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Acwdembe sesasbinn 202021 admitted

120616/190616: Refrigeration and Air-conditlonlng

| L-ﬁlru_“ry T||||:| ode Craalil :1 1 |It'.l-l;j' |'il|l|.'l'
| Departmental Refriperationand | (20olaioiels | L | T 1| Max Marks.50
L Core -DC | Adr-condilioning T2 | tarabion-2 hes

Ceree Objeetives: To make the students w understand

E. The fumdamental principles and dilTereit methods of relrigeration il air conditioning.

2. Different refrigerants with respect o properties, applications and environmental issioes,

3. The various equipment, operating principles, operating and safety controls cepleyed in refiigeration air
condibipming svstems.

Pre-requisite: Engineering Thermodynamics
Svilabus

Unit 1: Introduction to Refrigeration: =Rasic Delinition, ASHRAE Nomenclature, Air Refrigeration: Air
Refrigeration Cyveles-reversed Camol cycle, Bell-Coleman cycle anal yais, Alr Refrigeration sy sl ms=merits
and demenits, analvsis.

Unit Il; Vapour Compression Relrigeration System (VCRS): Camaot Vapour compression refrigeration
cyele, Working and analysis, Limitations, Standard Vapour Compression Refrigeration system, Working
and analvsis, Eifects of sub cooling and super heating, Multi-Pressure of Compound Vapour Comperession
Refrigeration Systems, Flash Gas removal, Flash inter cooling and water inter cooling.

Refrigerants; Classification, Selection of Refrigerants and Momenclature of refrigerants, Desirable
Properties of an ideal refrigerant, A discussion on Ozone layer Depletion ard Global Warming.

Unit I11: Vapour Absorption Systems: Absorbent — Refrigerant combinations, Water-Ammonia Systems,
Water Lithiem Bromide System, Contrast between the two systems, Modified Version of Agua-Ammonia
Rrief Discussion on (i) Steam-Jet refrigeration system and (i) Thermoeleciric refriperation system
Refrigeration System Equipment — Compressors, Condensers, Expansion Deviees and Evaporators, System
with Rectifier and Analyser Assembly

Umit IV: Psychrometry: Intredustion 1o Air-Conditioning, Basic Definition, Classification, ASHRAE
Momenclature pertaining 1o Air-Conditioning, Applications of Air-Conditioning, Psychrometry —Air-water
vapour mixtures, Psychrometric Properties, Psychrometric or Air-Conditioning processes, Psychrometric
Charl.

Unit ¥: Air-Conditioning: Mathematical Analysis of Air-Conditioning Loads, Refated Aspecis,
sumerical Problems, Different Air-Conditioning Systems-Ceniml — Station Air-Conditioning System,
Unitary Air-Conditioning System, Window Air-Conditiencr and Packaged Air-Conditioner, Components
related 1o Air-Conditioning Systems

Course outcomes: Afier the successiul gompletion of this course, the student will be able to:

1. Understand vapour compression refrigerabion sysiem. .
3. wescribe the working principles of air, vapour absorption, thermoelectric and steamsjet refrigeration

s¥alEms. . :
3. Obtain cooling capacity and cocfficient of performance by conducling lest on vapor COMpresson

refrigeralion syslems. _ . :
4. Analyze the basic mir conditioning processes on psychometric charts, caleulate eooling load for il

applications in comfort and industrial nir conditioning.
5. Develop thermal comfont conditions with respect to lumperalure and humidity \/ g

@-’"‘*‘“\/%TT\ A
ﬁ/@ﬂ/ﬁ/ @‘/di/é:&é//@/
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6. E : :
“h“l“ I.'I.'IE‘IlmF Anid I“'qlll'll{ levwis b an arr-comditioning sysiem,

%ﬂﬂrﬁl'ﬂ“}ﬂ“ {Expamdabile):
+ Demonsiration of Nmlamental sty of Misswrplion Hefrigesatinn System.

ia

To study Pecformane of boe-Camdy unit

Demonstration of C.0P, and Performance of Air-Conditioner,

Demenstration of fundamental study of Vapour Congpression cvele (loe candy Unit)
Determination of C.OP. in Vapour compression Refrigeration system,

P e

Demonstration of Electrolux Refrigemtor.

- Equipment and controls of Relrigeration Systems.

8. Equipment and controls of Air Conditioning Systems

9. To study duct and induet type AC

10, To study refrigeration and fault simulator

1. Demonstration of C.0UP, and other performance parameters for Mech. | leat Pump,
12, Demonstration of C.O.P, and other performance parameters for Mech, Heat Pump.

=

Text Books:
1. Arpra C.P., Refrigeration and Air-conditioning, Tata McGraw =Hill Latest Edition, New Delhi

Relerences Books

1. Roy J. Dossat, Principles of Refrigeration, Wiley Limited ) :
2 ::DFH'HET W.F. and Jones J.W., Refrigeration and Air-conditioning, McGraw - Hill, New Delhi
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Academic session 202021 admitted

1904 52 Aulomaotive Transmission
Category Tille Caode Crodit-4 Theory Paper
Depanmental Autormotive ELE , [ T | P | MaxMarks-S0
CoresIH" Tranemission 2 I | 2 | Duration=2 hrs.

Course Objectives

To make the studems:

1. develop the basic knowledge of the stodents in mechanics, lorque conversion arcas.
2. underctand various transmission system.

3. develop the skills io work in the arcas of allemative drives,

Sallalbus

UNIT -1 TRANSMISSION REQUIREMENTS: o ot of
Requirements of transmisston sysiem, general armngement of power ransmisson, general armngement o

rear-engine vehicle with live axles, general arrangement of dead- axle and axles transmission; four-wheel-
dris e transmuission.

UNIT -1l CLUTCHES: .
Clutchves Requirements of clutches, principle of friction cluiches, types of cluiches and materials wsed-

cane, single-plate, diaphragm-spring, multi-plate, centrifugal, over-nsning and electromagnetic clutch.

UNIT =111 GEAR BOX: _
Meed of pear boxes, types- sliding mesh, constant mesh and epicvelic, poar boxes,

Synchronizers: principhe, early and later Warmner synchronizer, Vauxhall synchronizer g .
Iubrication and design of pear box; Hydrodynamic drive: Advantages amd limitations, principle of Muid
constructional details, lorque-capacity performance charscterisfics, drag lorque, methods of
Torque converler: perfomance characteristics; single, multistage and poly plase
characteristics. coupling-blade angle and Muid Mow,

pear matcrials

coupling,
minimizing drag torgue;
toroue converters, converler-coupling-performance
couverter Muid,

UNIT-1V TRANSMISSION SYSTEMS-DRIVE LINE: _ ;
tl::finilinn, forces & torques acting; types of dnves-Hotchkiss, torque tube & radius rod drives;

compenents- propeller shafl, ship joint, universal joints & constant veloeity universal joints; I'rml_wh:cl
detwve: Final drive: delinifion; types- worm-wheel, striight-bevel pear, spiral-bevel gear & hypu:lud-[:ﬂr
drives: double-reduction & twinespeed final drives; Differential: Function, pninclipla. construction and
working; non-slip dierential; difTerential lock: rear axle- loads ncting & types; multi-anled vehicles.

UNIT =¥ AUTOMATIC TRANSMISSION:

Chevioker “turbo glide™ transmission, power glide transmission, hydraulic control 5:'|-'5.|!I:ITI of awomatic
transimission: Electric drive: advantages and limitations, principle of early and modified Wand-Leonard
system, modem electric drive for buses; performance charactenstics,

Course Chileuimes:

After snccessiul completion of this course students will be able to: \
O State the need of transmission System inan Automobile. /
C02: Deseribe the working of different component of tnsmission system. ”
CO3: Identily the working prnciple used in VARIOUS Transmissions. 3 f’n

g vV &= § &
Y~ C? q-/ . 4 AN
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RAADHAY INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIDR
c {A Govt, Alded UGE Autonomous & NAAC Accredited institute Alfillated 1= RGPV, Bhepal)
O4: Compare the various transmission systems scconding to their applications.
COS: Analyze the merits and demerits of di Terent components of transmission.
CO6: Deslgn the transmission system for different types of vehicles,

Texl & References Books:

!; H!-'Ht PML: Torque converters; Chillon Book Co.

= Giri NK; Automebile Engineering: Khanna Publisher

3, MNewton, Steeds & Garret: Motor Yehicles, 1. Publication,

4. Judge, A W., Modern Transmission Systems, Chapman & Hall Led
5. Check Char: Automatic Transmission; Harper & How Publication,

List of Experiments:

. Study of transmission of front and rear engine vehicles

« Study of front and rear-wheel-drive vehicle

. Study of four wheel-drive vehicles

. Study of various pear boxes and pre synchronization systems

. Studv of Muid couplings, hydrodyaamic drives and torque conveners
6. Automatic irnsmission system study.

L b L B s

Laboratory Course (ulcomes:

After suceess ful complelion of this course students will be able to:

CO1: Describe the concept of gear motions, drive line positions.

C02: Explain about different types of pearboxes. -
C03: Know about the multi stage and poly phase torque converiers, performance charciensics.

C04: Demonstrate about Avlomatic transmission.
C05: Learn about the different drive syslems.
COG: Apply the mechanics of transmission system.

35
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MADHAY INSTITUTE OF TECHNOLOGY & SOENCE. G}Hum 1
A Govi, Alded UGE Autonomous & NAAC Accredited Institute Affiliated to RGPV, Bhopal)
Department of Mechanical Engineering

Item
MET

To propose the list of courses from SWAYAMNPTELMOOC Platforms 1o be
offered (for batches admitted in 2020-21) in online mode under Departmental
Elective (DE) Course with credit transfer, in the V1 Semester.
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MAGHAY INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
[A Govt. Alded UGE Autonomous & NAAC Accredited Instiute Affiliated ta RGPV, Bhapal)
Department of Mechanical Engineering

S.N LU Automobile Eﬂgi_“ﬂri“_g Mechanical Eﬂgillﬂi’illﬂ
Subject | Categ | Subject Name | Subje | Categor | Subject Name &
Code ory & cl y Title
Title Caode
I. 16 DE | Fundamentalol | 120661 DE Fundomental of Welding
Automotive System Serence and Technology
L 190662 DE | Viscous Fluid Flow | 130662 DE | Viscous Fluid Flow
3. 120663 DE Properties of Materinls
(Mature and Propenics of
Material; 1)
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MADHAY INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR

[A Gowt. Alded UGC Autonomous & NAAC Accredited institute Affiliated 10 RGPV, Bhapal)

Department af Mechanical Engineering

TH661: Fandamental of Automotive System

Category | Title Coule Credil - 3 Thenry Paper
N T e | As per
Departmental Fumdamental  of 1 k et
. : s MPTEL
Elective-DE 2 Aulomotive 190661 3 |= - :::I:S:AM Pt
Bvstem :

SWAYAM/NPTEL Link for the course; Dips doninecou ses nptel az ininocd
_The details of the course are mentioned below:-

el | prEvIBN

Course Start Course Fnd Date Exnm date Duration
Dhate
23 Jan 2023 14 Apr 2023 29 Apr 2023 |2 Weeks

Course layvout

Week 1 :

Course Overview, Classification of Internal Combustion Engines, Engine

Components, Operation of Four Stroke Engines

Week 2
Wieek 3

Week 5
Week 6

Week §
Werk 9

: Two Stroke Engines, Engine Cycles

: Engine Performance, Supercharging, Combustion in Spark [gnition Engines
Week 4 ¢
: Engine Emissions. Emission Control Systems, Automotive Powerrain
: Automotive Clutch, Transmission, Powertrain Analysis

Wiek 7 ¢
: Components of Brake System, Hydraulic Brake
: Air Brzke, Antilock Brake System

Combustion in Compression lgnition Engines, Carburetion, Fuel Introduction Systems

Transmission Malching and Introduction 1o Brake System

Week 10 : Braking Analysis, Introduction to Steering System, Manual Steering System
Week 11 : Power Steering System, Wheel Alignment, Introduction to Suspension System
Week 12 : Components of Suspension System, Dependent and Independent Suspension,

Intreduction to Electric and Hybrid Powertrain, Tyres.

Books and references

VA

. Crolla, D. E. Foster, T, Kobayashi and M. Vaughan (Eddtors-in-Chiel), Encyclopedia of
Automedive Engineering, Parts -6, Wiley, 20135,

R. Stone ond J. K. Ball, Aatomotive Engincering Fundamenials, SAE Intemnational, 2004,
T. K. Garreft, K. Mewton, and W, Steeds, The Motor Vehicle, | 3th Edition, SAE Internaticnal,
S,

. B. Astow, G. Howard and J. P. Whitehead, Cor Suspenszen amd Handling, 41h Edilion, SAE
Intemational, 2004,

R. Limper, Brake Desipn and Safety, SAE Imtemational, 1992,
V. Ganesan, Internal Combustien Engmes, 3nd Ediion, Tata MeGrsw Hill, 2007,

M. Ehsand, Y. Gno and A, Emacli, Modemn Electric, Hybrid Electric and Fuel Cell Vehicles:
Fundnmentals, Theory and Design, Zml Eition, CRC Press, 2000,

b G s ¥
S e
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR

(A Gavt. Alded UGE Autonomous & NAAC Accredited institute Affillated to

Department af Mechanical Engineering

I'MI662/120662: Viseous Fluid Flow

RGPV, Bhopal)

Cafegory Tille Conle Cralit=3 Theary Paper

LT [P |As per
I?':'I'l‘il!'l.ﬂll:ﬂ”ﬂ Viseous Fluid I'Jlﬂﬁ{-IJIELIEﬂ LW A ?AMI‘I‘”EL
Elective-DE 2 Flow O el i

SWAVANUNDTEL Link Tor The courve: DS /ipninEcourses nolel ac ez maS7ipreview

The details of (e course are mentioned below:-

’VGrum Start Course End Date Exnm ilate [ruration
Thite

(23 Jan 2023 |4 Apr 2023 30 Apr 2023 12 Weeks

Course layout
Week I3 Intreduction

Week 2: Steady One-dimensional Rectilinear Flows

Week 3: Steady Axisymmeiric Flows

Week 4¢ Transient One-dimensional Unidirectional Flows
Week §; Steady, Two-dimensional Rectilinear Flows

Week 6! Lubsication Theory

Week 7: Laminar Boundary Layers -1
Week 8: Laminar Boundary Layers - 1T
Week 9; Laminar Free Shear Flows
Wieek 10: Siability Theory

Week 11: Turbulent Flows - |

Weel 12: Turbulent Flows - 11

Boolks and references

s White, F. M.. Viscous Fluid Flow, MeGraw-Hill, 201 1.

+ Papanastasiou, T. C., Georgiou, G. C., and Alexandron, A. N.. Viscous Fluid Flow, CRC

Fress, 2000,

«  Sherman F. 5., Viscous Flow, McGraw-Hill College, 1990.

s Ockendon I, and Ockendon )R, Viscous Flow, Cambridge University Press, 1995.
«  Schlichting. 1., and Gersten, K., Boundary Layer Theory, Springer- Yerlag, 2000

v &
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MADHAY INSTITUTE OF TECHNOLDGY & SCIENCTE, GAALION
(A Govt. Aided UGC Autonomous & NAAC Accredited tnstituta Affilated to R
Department of Mechanical Englneering

G, Blsiopeal)

1206612 Fundamental of Weliling Scivnce anid Technology

Category [ Tie Coule Credit -2 Theory Paper

: S B L ol
Departmental I nmr.-_Lmn.-nl:ﬂ_ of 120661 I SWAYAM/NITEL
Elestive-DE 2 Welding Science s 31 |7 | norms

Al 'Inhrlnl:"[:_'-

CSWAVANUNPTEL Link for the couwrse: M onlnevuney, mrl-n-JrLHL‘---.ﬂ"*'a‘JLﬂ":“'

_The details of the eonrse are mentioned below:-

[ Cotree sisrt [ Course End Date Exnm date rurntion
l | Mate J o

(23 Jan 2023 |17 Mar 2023 26 Mar 2023 | B Weeks

Course layout

Week | ¢ Introduction and classification of welding

Week 2 ¢ Nomenclaure and s k| of WleJng]nII‘Il!I-
Week } : Power source of welding

Week 4 : Physics and principle of arc welding

Week § ¢ Different tvpe of welding methods and their details
Week 6 ¢ Different iy pe of welding methods their details
Week 7 @ Different type of welding methods their details
Week 8 @ Welding defiects and inspeciion

Books and references

V., M. Radhakrishnan, Welding Techaology and Design, New nge. 2002.

Dr. ©. P, Kharna, Welding Technology, Reprint: 2002,

). A. Goldak, Computationa| Welding Mechanics, Springer 2005,

0. Grong, Metallurgical Modelling of Welding 2nd Cd. [OM publication , 1997,

L-E Lindgren, Compuiational Wekiing Mechanics, Woodheod Publishing Limited 2007,
J. F. Lancaster { Ed), The Physics of welding. Pergamaon, 1986

BLW. Mesuler, Principles of Welding, John Wiley and Sons, 1999,

bty O~
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AHMMAHH AV INSTITUTT OF TECHMOLDGY & SCIEMEE, GWALICHR
UGC Amomnomons & NAAC Aceredited Instiute AHTEed 1o RGPV, Bhegal)
Department ol Mechanical Engincoring

& G,

12 vl
B663: Properiies of Materials (MNature nnid Properties of Material: 101)
Category ] Title Cnle Crelit -3 Theary Paper |
Propenics wl LT |P
Departmental et ‘ As per
Elective-DE 2 E‘L'I:'-"'ﬁ E:‘f*"““; 12066 T | SWAYAMMNITEL
o POPCrRsS o FUIrTELS
e __ | Material; 1INy e
SWAVAMNETEL Link for the conrse: Hlips fonseconses pplelas ninpesd mmidipres
The details of the course are mentioned beliw -
Crurse Start Course End Dale Ennm alate haration
“:]Iq
[.20 Feb 2023 L4 Apr 2023 29 Apr 2023 # Weeks

Course lavout

Week 12 Introduction and Rasic Elasticity

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

Week 4 : Strengthening mechanisms

Week 5 : Electrical properties of metnls

Week 6 : Quantum mechanics and band theory
Week 7 1 Semiconductor propertics

Weak 8 : Thermal properties

Books and references
1. V, Raghavan, Materials Science and Enginesring

2. W.D. Callister, Materials Science and Engineering )
3. HOW. Havden, W.G. Moffait and J.W. Wullf, Mechanical Behaviour (Volume 111 Structure

:md Propenies of Malerials}
4. LF. Pease. R.M. Rose and ). Wullf, Electronic Properties (Volume IV: Structure and

Propertics of Materials)
5. A. Guinier and R, Julien, The Solid State

/ l‘*v"’ éﬂ_’ _@l, v
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RAADAY ISTITUTT OF TOCHNOLOGY B SCiEHOT, GWALIOR
[ Govt Alded UGE Aulanemeous B NAAC Accredited Inatitile Al ated 1o RGPV, hopal)
Depariment of Alechan s | ngmeeHing

Item 0 review and finalize the courses & syllabi to be offered (for batches admitted
ME in 2020-21) under the Open Category (OC) Courses (in traditional mode) for
e | VI semester students of other departments along with their COs
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALICR i
[A Gewt, Alded UGE Autonamous B NAAC Accredied inutitute Alfiliated to RGEY, Shop
Department ol Mechanrical Frgmeetng

(pen Catepory (HC=1)
: S.No. | Subject Subject Mumie
Code
] FI010 ~Froduct Desigh
2 Yi1aim Rubotics
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MADHAY INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
A Govt. Aided UG Autonomous & NAAC Accredited institule Allillated 1o RGPV, Bhopall
Department of Mechanical Engineering

Acilemie sesshon 2020:21 admitted

FIOL08 (-1 Product Design

| Category | Title Cinle Credil = 3 Theory Paper
Open Course-0C | Product Design | 210108 L [T [P | Max.Marks-50
i 51 Duration-2 hrs.

Course Objectives: To make the students to understand:
1. The multidisciplinary aspects of product devekopment and innavalion.
2. The basic methododogy and 1ools that can be used in product development projecs.

EYLI ABUS

Unit 1: Basie: Significance of product design, product charcteristics, product design and ‘:l'-"-ﬂ”i"“‘"‘
process, the challenges of product development, design morphelogy, sequential enginecring design method,
Product Planning: [dentifving opportisnilics evaluste and prioritize projects, allocation of resources.

Unit 2: Tdentifving Cuttamer Needs: Interprel raw data in terms of customers need, organize needs in
hierarchy and establish the relalive imporance of needs, Translating customer needs _
Product Specifications: Establish target specifications, seiting final specificalions, product costng.

Unit 3: Concept Generation: Activities of concept generntion, clarifying problem, search both intemally

and externally, explore the output. ;
Indusirial Desien: Assessing need for indusirial design, indhustrial design process, management, assessing

qualil, of industrial design, design for manufscturing, design for assembly, and design for mal ntenance,
design for environment,

Uit 4: Concept Selection: Overview, concepl sereening and concepl scoring, methods of selection,

Creativity technigues.
Theory of inventive problem solving (TRIZ): Fundumentals, methods and techniques, peneral theory of

innovation and TRIZ, Value engineering applications in product development and design, Model-based
technalogy for generating innovative ideas.

Unil 5 Concept Testing: Elements of testing: gqualitative and quantitative methods including survey,

measurement of customer’s response.
lntellectinal Property: Elements and outline, patenting procedur:s, claim procedure.

Cour.e Ogtcome: - After the completbon of the course the student will be able to
COL. Analyze the demands and needs of customers 1o concepiunlize product.

COZL Deseribe the different steps involved in the product design.

€03, Analyze the shortcoming in the product development,

COA. Identify the opportunities to develop the product.

CO5. Ulilize the recourses available in elficient manner for maximum producvity,

CO6. Forecast the impast of produet on the surrounding environment
. -@ 1 44
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MADHAY INSTITUTT OF TECHNOLOGY & SOENCE, GWALIDR
(A Govt. Alded UGE Autonomous & HAAC Accredited inylitule Affdiated 1o RGPV, Bhanal
Departmest of Mechaaical Dnginesring

Text books and Weleremces:

L Ulrch KT, and Eppinger 510, Prostuct Design and Development, Tata Mctinm Tl
= Ot B and Woad K, Prosduct Desipn, Pearson.

3, Georpe Dicter, Engineering Design, MGH New York

4. Enginsering of creativity: introduction 1o TRIZ methodology of inventive Problem
soiving., By Semvon D, Savransky, CRC Press.

5. Invertive thinking theough TRIZ: a practical guide, By Michael A. OrlolT, Springet.
6. Svatematic innovation: an intredection to TRIZ ; (theory of inventive Problem

Solvingl, Oy fohn Teminko, AllaZusman, CRC Press,

‘-,“r\ i ""-;Ir ' é‘_f_‘l
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BAADH AN INSTITUTT OF TECHMOLDGY K SCILHNCE, GWALIOR
{A Gewt, Alded UGE Autonomous & NAAC Accredited institute Alfiliated 1o RGPV, Bhopall
Department of Meghankeal Dogineering

Aendemic sesshon 2000-2 F admitted

10100 =10 Hobotics _ — = -
Category | Title 1 Codr [ Credit-3 [ Theory Paper
L |T (P Max. Marks-50
Robotics 410109 s 1 . Dhration-2 hrs.

Open Coursg.
oL

Course Objectives: To make the students to understand:
Sty and understand the concepts of robotics and meclatronkcs. :
1 e part basic know ledize about the diffenent sensors and heir applications in robolics.
3. Leasthe basic fundamentals of aciuation Systems.

4. To impan knowledpe on the basic concepls of measurement, static and dy
Ateasusemcd avslems,

5. To work professionally in the area of robot programming.

i

P =

pamic charcteristics of

S llabus —
UNIT -1 Robotics-Introduction-classification wilh respect to geometrical configuration {Anatomy,
Controdled svstem, Chain tvpe: Serial manipulator and Parallel Muonipulator. Components of Indusinal
robelics-recession of movement-resolulion, accuracy and repeatability

Kinematie and Dynamic characteristies- speed of motion, load carrying capacity & speed of nesponsc-
Sensors-Internal sensors: Position rensors, Veloeity sensors, External sensors; Proximity sensors, Tactile
Sensors, Force or Tongue Sensors.

UNIT - Il Grippers - Mechanical Gripper-Grasping force, Magnetic gripper, vaccume cup gripper-
considerations in gripper selection and desipn, Industrial robats specifications. Selection hased on the
Application

UNIT - 111 Kinematics-Manipulstors Kinematics, Rotation Matrix, Homogenous Transformation Matrx.
Direct and lnverse Kinematics for industrial robots. Differentinl Kinematics for planar senal robots.

Dynamics; Equations of motion, State-Space equation,

UNIT - IV Trajectory planning: Joint space scheme- Cubic polynomial fit, Obstacle avoidance in operation
space-cubic polynomial fit with via point, [atreduction Cortesian tpace scheme. Control- Internction
control, Rigid Body mechanics, Control archilecture- pesition, path velocity, and foree control systems,
computed torgue control, adsptive control, and Servo system for robot control.

UNIT - ¥ Basics of data acquisition systems, Programming of Robels - programming metheds {Andwne
MATLAB. Bond Graph, ete.), Vision System, Bioinspired robots and applications, Teach pendent-
overview of varous lextual programming lanpesges, Application of knowledge.

Course ODulcomes: After successful compietion of this course students will be able to:

€01, Understand impornance of robotics and its impact on human salety, quality of lifeeconomy,
environment, efc.; basics ol open-ended type of Robolic manipulators.

02, Discuss Kinematics and dynamics of open ended robolse mechanisms; Fixing rames

COY Abllity to formulate, desive, analyse, design and syathesize kinemalics and dynamics of open endad
robatic mechanisms,

CO4. Apply detailed concepts relating to various achustors, sensors, and theirintegration with drives and
sipnal conditioning for roboties
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KUADH AN INSTITLOT O TECHROLOGY & SONCE, GWALIOR
(A Gowt Alded UGE Atonomouis & NAAT Acorealifesd Inkisile ARLated 18 NG, Mk ot

COs Depantiment of Meohaniosl [ngareriag ;
= Impart knowbedpe on the hasic evinepts of measmement, static and dynamic charmcteristics of

measurement systems. control thewry amd applyingt them o design and development of mbats,

_TL'_\_I & ]:t!:'l'i‘l'rtll.'th Mimrhas -

U Introdisction b Rebotics: Mechanics and Comtrel, Iy John J. Cralg, Addison-Wesley.
Intrnduction 1o Rolsics h:p 4 K. Saha, Tata SletTraw-10a00 PMullishing Company Ll

]

3. Introduction 10 Robotics Analysis Systems, Applications by S, 1, Niku of learson Educalion.

4. Industrial Robotes-Technology Poopramming amid Applications by M. P, Groover, B, Wein, BN,
Nagel and N, G. Odrey of MeGraw-11ill Book and Company

5. Robetics: Fundamental Concepts and Analysis by A, Ghosal of Oxford University Iress

& Robot Dhnamics and Control, bySpong M. W., sl Vidyasagar M., Jobhn Wiley & Sons.

7. Mechatronic Systems: Fundamentals by R, 1serman ofSprimger.

&, Fundamentals of Mechasronics by Musa Jouanch of Cengage Learning.

9. Mechatronics by'W Bolton, Pearson education.

10. Micromechatronics, Modeling, Analysis, and Design with MATLAB by V. Giurgiutiv and 5. E.
Lyshevski, CRC Press.

11, Bond Graph in Modeling, Amalenduby Mukherjee, RanjitKarmakar and Arun Kumar Samantasay,
Siemudation and Fault Identification, 1. K. Intemationnl Publishing House Pvt.
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Dirpuan treserst o W bl [ mgiweding

Item 1o icw and finalize the Experiment list Lah Manual fo

¢ Laboratory Courses

MED o e offered in VI semester (for batches ademitted in 2020-21).
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1206 16/190616: Refrigeration and Adr-conditioning

L of Eaperiments {Fapandable): N

1. Deroastration of fundamental study of Absorption Refrigeration System,

Y
=

T sty Performance of loe-Camdy unit.
Demonstration of C.0 P and Performance of Air-Comditioner.
Pemonstranion of fosdamental study of Vapour Compression cycle { Ice candy Unit)

Dictermination of C.0O.P. in Vapour compression Refrigeration sysiem.

Pememstration of Electrolux Refrigeralor,

S

Eawsment and controls of Refrigemtion Svstems.

Ecapment and controls of Air Conditioning Systems

To study duct and induct bype AC

. Te study refrigeration and fault simulator

Demenstration of C.O.P. and ether performance parameters for Mech. Heal Pump.

Laboratory Course outcomes:

Demonsirztion of C.OLP, and ether performance parameters for Mech, Heat Pump.

after the sumceisficl completion of this course, the student will be able to:

Obtzia cooling capecity and coeflicient of performance by conducting test on vapor

¢ pomprescion i ocsration Systems.

B

Al

Amabvze the basic air conditioning processes on psychemetric charts, calculate cooling

toad for it applications in comfion and industrial air conditioning.

Develap thermal comfort conditions with respect to temperature and humidity

' 15: Automotive Transmission

Lint of Experimenty;

I

3
4
5

Study ef ransmission of front and rear engine vehicles

- Study of fromt and rear-wheel-deive vehicle
. Study of four wheel-drive vehicles

- Study of vasiows gear baxes and pre synchronization systems

b Automatic rammission system study.

- Study of Nuid couplings, hydrodynamic drives and lorque converters
Y
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FAADHAY INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIGH
1A Gowt, Aided UGC Aulonomous B NAAC Arprediied Testituto Alliliaied to BGPY, Dhopal)
Depatment af Mechanlcal Engiieesing

Laborotory Course Outcomes:

——

— = — = =

Aler successful completion of this course siudents will be abbe io;

COL: Deseribe the concept of gear motions, drive line positions,

COL: Explain about different types of pearboxes,

CO3: Know about the mubt stage and poly phase torque converters, performance eharacteristics,
CO4: Demonstrate abowt Automatic transmission.

CO5  Learn about the different drive svstems,

CO6: Apply the mechanics of transmission system

120615: Mechanical Vibration
List of Experiments

[. Towverifly the relation of simple pendulum,
=. Todetenmine the radius of gyration of piven eompound pendulum,
- Toswmdy undamped free vibration of equivalent spring mass system.

- To study the torsional vibration of single rotor system

A de L

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

To study the fosced vibration of spring mass system

To study the frez vibration of Two ralor system.

To determine the whirling of shafl.

10. Ta verify the Dunkeriey's rule,
bty
N P. b
Pt

el e

1
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MADHAY INSTITUTE OF TICHNOLOGY & SCIENCE, GWALICHR
[A Govl, Alded UGE Autonomous & NAAC Accredited Inalitule AT iated 1o RGPS, Bhagal)
Department of Mechanical Engineering

For batches admiited In Academic Besalon 2021-21

120412: Design of Machine Elements

Category Title Cole Credit-4 Theory
Faper
Deparimental : o 120912 1. Max Marks- 5
Core-DC Design of Mashine : _l_ Duration-2 brs,
Elements 2 |1 |2

Note: Use of PEG Design Data book is permilted in exam,
Course Pre-Requisites:

Mathematics.]

Me . hanics of Materials

Courze Objectives: To make the students:

1, Able 1o identify, formulate and solve design enpineering problems.

p Develop an ability 1o wse the techniques, skills and modern design engincering toals necestary
for engincening practice.

3. Demonstrate the ability 10 make proper assumptions, perform correct analysis while desiga upon

various mechanical machine elements.

Sxllabas

Lmt—l ]ntrﬂ-ﬂ.u:huu Design process, Factor of safety, desipgn standards and umits, Materzal selection m
Mechanical Design, surface finish symbols, Surface Roughness, limit, fit, 2nd tolemance, Gauge design,
Tolerznce analysis in manufaciuring and assembly, Design for Manufacturability, Comparison between
conventional design process and modem desipn process

Unit-1T Bolted, Riveted and Welded joiats: Definition, Nomenclatures, Classifications, Applications,
Methods of joining. Loadings & Failures, Design procedures, Eccentric loading problems.

Unit-ITT Cotter and Knuckle joints: Definitions, Momenclature, Classifications, Companson between
keys and cotters, Desipn of Socket and spiget cotler joinl, Sleeve type Cotter joint, Cotter with Lib,
Knickle Joiny, Suspension link, Pin joint, Adjustable joint, Tumn-buckle,

Unit-IV Shaflts, Keys and Couwplings: Definitions, Classifications and Applications. Design under
various loads and cases.

Unit-¥ Theories of Failures: Maximum normal steess and shear stress theory, maximum normal strain
and shear strain theory, maximum distortion energy theory. Applications of iheorics 1o different material,
Int. sduction to 20, 30 modules and tools, Fundamentals and applications of CAD/CAM. Concept of
computer aided drafting and Machineg drawing.

Course Outeames: Alter successlul completion af this course students will be able to:

€01 Describe the basic design process and function of fermanent and temporary joints used in Machine
Desipn

€032 Summariae the desipn technigues, skills and tools used in design

€03 Salve the various design engineering problems by formulate and proper assumptions for practice.

N\~ ‘in}/\/?_gi' Y w U//[;?
B 6 \/
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RADHAN INSTITLTT OF TTCMNOLOGY & SCHENCE, GWALIDR
(& Goot, Aded UGE Autonomous & NAAC Accredited [nstitute Affiliated 10 BGPY, Bhopal)
Department of Medlsankcal Erglneering

C!“ Amalyre the stress and strain on mechanical components; and wndersiand, Identily and quamify
Bailure maodes for mechanical fars
COSE Evaluate the cases of Vemporary and permanent juoints probless successfully

CO6 Create design technigues fiw o mechanical component unader variety of envirommental and sorvice
fl."ﬂlhh.;,l-rlﬁ

Test & Reference Boaks

I.  Mechanical Enginecenng Design byShigley JE et al; TMI

4. Machine Design byMubeen

X Design of Machine elementsby Bhandarl VB; TMI

4. Tent Book of Machine Drawing byJohn KC; PHI Learning

% Engincering desipn = George Dicter, MGIL New York,

6 Machine Drawing byBhat, ND; Chanstar,

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

& Design data book by P5G

9, Fundamental of Engg Drawing Interactive Graphics by Luzzader WJ, Duff JM; PHI.

10, Mechanical desizn data book by Mahadevan and Reddy's,CBS

NPTEL Link for Design of Machine Elements ) s

httpsCaptelscin/conrees/ | 1210511

List of Experiments

Desien and drawing of Single, double and triple riveted joint
Design 2nd drawing of Single and double strmp bt joint
Design and drawing of Wielded joint i

Desipn and drawing of Socket and Spigot cotler joint
Diesign and drawing of Gib and Coitzr joint.

Desipn ard drawing of Knuckle joint

Study of Theories of failure

Desizn and drawing of Solid and hollow shaft

. Design and drawing of Rigid coupling

10, Design and drawing of Flexible coupling

i i bie to
rse Outcomes: After the completion of the course Lab students will be abl
£ art of an 1.C Engine like Piston, cylinder, cornecting rod,,

s

=0

Labaralery !
631 Design and analysis the different p

crank shafts , flywheel. _ . )
} i i bile gpgine parls,
02 Compare the materials used in designing the automo :
€3 Use the saftware like AUTO CAD, CATIA, T'Ill:}-"EI.. Sﬂll.ll:l' Wﬂﬂmﬁfm —
Select the spring for a proper spplication also can .'il.'rtfl. the proper ! .
E;: Design the siﬂm:ru types of geor like spur gear, helical gear , warm gear., bevel gear and alse
ahl= to know their practical applacations.

Ct6  Createa gear box for modem Autometive veficles and can use this for the benefils of socicly.
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BAADHAY INSTITUTE OF TECHNOLDGY & SCIENCE, GWALIDR
IA Govt. Alfded UGE Autanomous B NAAC Accredited Institule Allilkated 1o RGPY, Bhopal)
Department of Mechamica Cngineering

For batches ndmitted In Acndemic Sesalon 2021-21

Metal Cutting and Machine Tools

Category Title Cuwile Crolit: 4 Theory Paper
Deparumental Metal Cutting il 120413 L [T |P|MaxMarks50
Cone-DC Machine Tools 3 I Duration-2 hrs.

Course Objectives: To make the students understand:
The fundsmental knowledge and principles in material remowval processes,
The fundamentals and principles of metal cutting o practical applications through

The fundamentals of machining processes and machine tools,
Sxvllahas

Unit-l Mechanics of Metal Cutting: Inroduction to manufacturing and machining, Classification of
metal removal processes, Geemetry of single poim eutting 100l and tool angles. Tool nomenclature.
Conversion of tool angles from one system o another, Mechanics of chip formation and types of chips,
chip breakers. Orthogonal and oblique cutting, cutting forces and power required, theories of metal
eurting. Thermal aspects of machining and measurement of chip tool interface temperniere, Friction in
metal cutting. Machinability & Cutiing Fluids: Concept and evaluntion of machinability, teol life,
mechanism of tool failure, wol life and cutting paramelers, machinability index, faclors affecting
machinability, Advanced Cutting Tool Materials, Cutting Fluids

Un't-ll General Purpose Machine Tool; Constructional detail of milling, shaper and planer machines.
Tooling, attachments and operations performed, selection of culling parameters, ealculation of forces and
time for machining. Broaching operation. Copston and tumet Lathes, single and multiple spindle
putomates, operalions, planning and tool layoul

Ugit-111 Abrasive Processes & surface Finishing: Abrasive, notwral and synthetic, manufacturing
nomenclature, Selection of grinding wheels, wheel mounting and dressing. Surface Finish: Elements of
surface roughness, evaluation and representation and measurement of surface roughness, relationship of
surface rovghness to production metheds,

Unit-1V Gear Manufacturing Processes: Introduction, materials, methods of gear manufacturing, Gear
Milling. Gear Hobbing®& Gear Shaping Mechine Tools and processes. Moedermn pear monufachening
methods, pear inspection.

Unit-V Non Conventional machining: Benefits, peneral application and survey of Non-conventional

machining processes. Mechanism of metal removal, tooling and equipment and specific applications of
EDM, LBM, EBM, ECM, USM, AIM, WIM, AWIM, PAM processes

l.
-

2,
3

Courie Owteomes: Afler successful complefion of this course students will b2 able 1o
COLapply cutting mechanics to metal machining based on cumling force and power consumption,
COZ:gperate lathe, milling machines, drill press, grinding machines, efe,
COXyelec! cutting tool materials and ool geometries for dilTerent metals,
COH:choose appropriale machining processes and conditions lor difTerent meotals,
COS:gplimize parameters for material removal in unconvenlional machining processes.
CO6: jdentily the process parameters, their effect and applications of difTerent Processes

e W &= §
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MADHAY INSTITUTE OF TECHNOLOGY & sl:LEHEE.t_'-W

[A Gove, Alded UGE Autanomaus K MAAC Accrediied Institute AMiliated o RGFY, Bhopa)
pepariment of Mechanical Enpineering

Teat Bowks

| Tundamenials of Metal Cultig wod Machine Tool by Boothroyd Creofery; MeGH,

kopgakuha Ll

2. Production Technology by Jain, K. and Gupta, 5.C; Khanna Publishers.

Reforenee Dawiks:

1. Warkshop Technology by Chapman, Volune 1, 11, & 111, ELBS.
2. Produetion Technology by HMT; MeGraw Hill, New Delhi.
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MADHAY INSTITUTE OF TECHNOLOGY & SOENCE, GWALIOR
(8 Govt Asded UGE Automomeus & NAAC Argrediied Instilute Affiliated to AGPY, Rhopal)
Department of Mechanical Engineering

or batches wdmiited In Academic Semion 202112

Enzinecering Thermodynamics
, Categen | Title Coile Credit=3 Theory Maper
Deparmmertal | . REE LIT | P | MaxnMarks-50 |
Core-DN L"'!:m"‘m“i:, 190413 Duration-2 hrs.
Thermasdynamics aelicy [a

Course Objective: To make students able to:

L. Understand the nature and role of the various thermodynamic propertics of matter.

< Represent a thermodynamic system by a control mass or control volume and identify work and/or heat
migractions between the syitem and surroundings.

3. Recognize the different forms of energy and restrictions imposed by the laws of thermodynamics on
eomversion from one form to another,

Course Prerequisites: Basic Mechanical Engineering

Sallabus

Leit-l Rasic Concepts: [hermodynamics, Propems, Equilibrium, Stale, Process, Cycle, Zeroth law of
thermody namics, Statement and significance, Concept of an [deal gas, Gas Laws, Avopadro's Hypothesis,
Heat and work transfer. First law of thermodynamics —Statement of first law of thermodynamics, first law
2ppiied © closed system undergoing a cycle, Process analysis of closed system flow process, Flow energy,
Sieady flow process analvis of cloted system processes, Limitations of first law of thermody namics,

Usit -11 Properties of pure substances: - P-V-T surfaces, h-s, T-5, P-V, P-h T-V diagrams of pure
substance, saturated and sub<cooled liquid, superheated vapour, quality of steam, Mollier diagram, steam
table. &ifzrent processes, measurement of quality of sieam

Unit —IIl Second law of thermodynamics; Heat engine, Heat reservois, Refrigerator, Heat pump, COP,
Cameot’s theerem, Camot’s cycle. Efficiency of Camot's cycle, Satement of second law, Reversible and
Irmeversible processess, Consequences of Second law,

Uit —IV Availability and Irreversibility: Entropy, Entropy chanpes of 1deal gas, Available energy, T-8
diagram, Availability and Lrreversibility.

Umit- V Thermodynamics Relations: Thermodynamics relations, e Maxwell relations and their
applications.

Air Standard Cycles: Camot, Sterling, Ericssion, Otto, Diesel, Dual cycles and determination of their air

standard efficiencies and their comparison, Brayton cycle, Atkinson evele. PVT relationship, Mixture of
ideal pawes Properties of mixture of gases.

Cowrse ODuteomes: After successful completion of this course students will be able 1o
CO1: Deline enerzy interactions between system and surmeundings,

CO2: Correlate the law of thermodynamics to real [ifis applications

CO3: Apply the laws of thermodynamics 1o analyze boilers, heat pumps, refrigerators,
compressors 2nd norrles

C04: Analyze the thermal efTiciency of air standard cycles
COS: Analyze the entropy conce in thermody mamic syslems,

\ G N Aty > \/
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RAADHAY IMSTITUTE OF TECHROLOGY & SCIENCE, GWALIOR
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COb: Deseribe henefits ef improverments o Ihermasdynamie systems,

Text KRelorence Bonka:

1 Flu.'li'r:'l::m‘l..: 'Ill.:'ruhh,i:l.n.1'|||i|;5 by B k. Mg
. Thermal engineering by R.K. Rajput

. 5 Thermal engineering by L. Ballaney

a P L Dhar Thermal Engineering

SI'TEL Link for Engincering Thermodynamics
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MADHAY INSTITUTE OF TECHNOLOGY & SCITHNCE, GWALIOR
& Govl. Aided UGE Autensmous & NAAC Aceredited nstitute Alfikated 1o RGPV, Bhopal)
Department of Mechanical Engineering

For batches sdmitted In Academbe Sessbon 202 1-32

Theory of Machines-1

| Category Title Coile Credit-4 Theary Paper
' 1901 )
Departmenis| ’ L.lT I Miax. Marks-50
| E'."'?L'-U{- Theory of Machines-| - i 7 Dhration=2 hrs.
r_l‘:‘-_R'_t'gg mite:

E-":i-"--"b:'i'ﬁ",;-' Graphies, Mechanics of Material

Cotrse “1."i¢1; i s

T2 make the shadents

Familizrize with different tvpes of mechanisms.

ad | B o=

Undersrand the basics of sunthesis of simple mechanismas,
* Apply fundamental of mechanics 1o machines which inelude engines. linkapes ete.,
Sullabas:

Loit-l Mechamsm: Machine. Mechamsm, Kinematies Links, Pairs, Chains, Degree of freedom,
Mechaniems and its Inversions; Slider, Double Slider and 4 bar mechanism. Lower pair mechanisms:
PEoTph, Straight line motions. Davis and Ackerman Steering Mechanisms.

Unit-ll Kinematic Aralysis: Displacement, velocity and acceleration analysis of plane mechanisms:
rziztive welociy, instantanecus Centre, Kennedy's Theorem, Klein's comstruclion methods. Coriolis
= FEE L

Lsit-1ll Dynamic Analysis: D"Alemben’s principle. Equivalent dvaamic system, Graphieal and analytical

methodi of dynamic forces, analysis of mechanisms and machines including reciprocating engines.
Flywhen [niroduction, Tuming-moment diagrams and Flywhee| analysis.

Umit-IV' Brakes: Analvsis of simple brake assuming uniform pressures and uniform wear, band brake, block
Bralors, internal and external shoe brakes, braking of vehicles.

Claiches: Single plate and multi plate clutches, cone clutches, centrifigal clutches,
Dy ramometers: Diflerent types and their applications.

Lait-V Lovernony: Introduction, Types of governors, Various gravity and spring-controlled governors,

govemnor chamcteristics. Effort and power of a govemnor, Controlling force diagrams, Coeflicient of
insensithveness.

Gyroscopes: Gyroscopic couple, Effect of Gyroscopic couple on the stability of four wheel and two-wheel
velucles, Asroplanes and Naval ships, Gyrostabilisers.

Coorse (lulcomos:

After succeisful completion ol this course studenis will l:.'-a!'rlt: fun;

CO 1.1dentify basic mechanisms in real life applications.

CO 2.Discuss abou! mechanics of vaniows machines, ’@!,_/

Tr\ < 36—:31” .y §
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RAADHAY INSTITUTE OF TECH pOLOGY B SCIENCE, GWALIOR
{A Govt. Alded UGL Autonnmis & NAAC Accredited Institute Aliated ta 80 Py, Bhopat)
Depariment of Mee hanacal TRpineering

aml dynamics o i hEnery,

echanisms of machinery,
 povernor,cluteh hrakes, Mywheel ete.
b such as Mywheel, meshanism

CO LApply fundamenmal principles of siatics

CO L Analyze various 1y pes of metions i
CO 5 Evaluate the applicativrs of copeeps of componenls o
€0 b, Creale the mechanism of compeneiis o justify the demnils of wor

[ 5

Teut Taka: . . =

I, Theosry ol Machines by Hattan, 55, 131

2. Theor of Machine by Noon, ir1: TMLL

1, T cory of Machine bylallaney, PLihanna fub,

$ Mechanien and Maching Theoery by Ambekar, AL THIL
Theory of Mechanism and Machines by Sharma, C5 and Purehit Kz PHI
Theory of Machines by Bevan, Thomos: Pearsen! TS PUB Delhi,
stochanism and Maching Theary byRao, 15 and Drukkipati; MewApe Delh,
Theon of Machines byLal, Jagdiah; Metropolitan Mook Co;, Delbi— )
Theory of Mechanisms & sachines byGhosh, A MallikAKS AlMliated East West Press,Delhi.

i

Jd

LE

SPTEL Link for Theory of Ma eliimis-1
e motel scin pourses 1210402100 and litip:tiptel ac indcowrses/i pA NS

Listalexpe rmenis

Srudy of Kinematics links pairs and chains.
To find degree of freedom of a given mechanism.,
To study all inversions of four-bar mechanisms using models.
[Faw velocity and acceleration polypons of all moving link joints in slider crank
et hanies
Study of inertia forces in reciprocating parts and analysis of flywheel.
Srudy of various types of governors.,
Srudy of various types of clutch,
Seudy of various types of brakes.
ety of vasrious fypes of dynamometer,
Ute virnual lah for any 1wo experiments.
Dietermine the pyroscopic efTect of a rotating disc.
I sermine the Corialli's component of acceleration.
Find the 1ol slip, creep, velocity ratio and cociTicient of friction between bell and pulley
% ELET.
14, “Aesvure the percentape slip at fixed belt lension by varying load on brake druam
f:u_nrw fhatcumes:

_J- [*1] 1'1 s

u.-n.a---—-:.gm.“.;h-,n

Lil Jad m== N
! H h

=i = —_— >
=

After ssccewful completion of this course students will be able 1o;
1 Desizn and analya: mechanism required (o the specified type ol motion.
02 Comstruct different types of cam profile for o given dain,
03 Draw inversions and determine velocity and accelerntion of dilferent mechanisms,
C04: :r_r:lyn various motion transmission elements like gears, gear trains, cams, bell drive and rope
rive.
C0S: Compare the various companents related 1o machines and mechanism,

6 Determine the deprecs-oltTreedom {maobility ) of o mechanism.
o

e N & S
P w %/@\/
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FARDHAY BETITUTE OF TECHHOLOGY & SCIERCE, GWALIOR
[A Gavt. AMlded UGC Autonomous & NAAC Accredited Institute Affilated 1o RGPV, Bhopal)
Deparpment of Mechanical Engineering
For baiches sdmitied in Academile Sesslon 202123

Auntomative Electrical & Electronics System

Categary | Title Code Credit=4 Theory Faper
Departniental Atfbommali ve 190402 LT | P |MaxMarks50
Core-DC Electrical & 3 : - Druration-2hrs,
Flecitonics Systein

Pre-requisite:

Basic Elecirical and Electronics Engineering

Course Objectives:
To make the students:

. Provide knowledge about application of elecirical and electronics in sutomobile engincering
F Develop skill of finding foubts and rectification of ignition eircuits and wiring,

3 Study different types of sensors, working and their applications.

Sallabus:

UNIT | ELECTRIC MOWER SOURCE:

Storage Batteries: Requirements, Bosic Principle, construction, charging and discharging of batlery, battery
characteristics, battery Capacity, Efficiency, Rating and performonce of lead acid batiery, Bavery types:
Maintenance free battery, AGM battery, Deep cyele resistant battery, Battery maintenance, Electrolyte,
Battery tests, Battery charging equipment and methods. Battery malfunctions.

UNIT I STARTER AND CHARGING 3YSTEMS:

Starter and charging system: Requirements of siorter, desipn Mactors, classification, operation of starter,
trigpenng the starter, charnctersies of starter maotor, type of staring, molor drive mechanismes, starter swich,
staner system fault Dingnosis,

Charging systems nnd Accessories: D.C. generator & ALC. altemators, Magneto, Armature reaction, Cut out
refay, Voltage amd Current regulntory system for generator and ahernators. Elecwrodynomics and
clectromiagnelic principle,

UNIT I AUXILLIARY SYSTEMS:

Symbols used in circuit diagrams, Lighting equipment’s: lew beam and high beam head lamp (Reflection
headlamps, lacet-type rellecior, PES headlamps, Xenon headlamps, Bi-Litronic), il lamps, fog lamps, brake
light, side indicator, parking and other indieating lights. Principle of sutomotive illumination, dash board
lights, indicators and meters, speedometers, clectric horm, windshield wiper, healers & defrosters, eleciric
horn and refny devices.

Different types of gouges and Indicalors. Electrical fuel pump. Ignition system: Contact less electronic
iprinon sysiem, electronic spark tming and its contiol. BG Reoatral.

Electronic igrition systems — Spark advance comection schemes: Vacuum Advance Mechanism, Centrifipal
Advanee Mechanism, fuel injection timing control,

LUNIT !'!" EI-EETRHN!E VEHNICLE MANAGEMENT SYSTEM: Cruise control system, Electronic
suspension sysiem, Low tire pressune WAINE Sysbem. Mi:mpm-cﬁmr ard mic recomputer-controlled devices

in auiemahiles such as vowe waming system, travel information system, keyless entry system, Automatic
transmissian system, Electronic steering syslem

Sensors: Basic sensor armangements. Types of sensors = oxygen sensor, hot wire anemometer sensor, vehicle
speed sensor, detonntion sensor, accelerometer sensor, Crank position sensor, l\‘(\/

/'r / \/é‘s_‘_ﬁlj Hﬁ{gh“ y

&

A V e v

Scanned with GamSEanner



BAATTIRAW IS TITUTL OF THCHNOLDGY B SCIRLT, GWALFIE
(A Gowt. Aded UGE Autonamiss & HARC Avgredaed Instute Alfilted o BGEY, Bhaogpal]
Pepiaativiend of R lamioal @ agiine g

UNITV SAFETY 5% HTEAMN
Avtlock braking system, ale bag restrabnt sysent, voice warnbng system, seat belt system, and navigation
s¥stemy, antithe!) svatem

-TI."'“ "Hﬂl\.;

L Moo Flectneal 1 squigumse ol ssl Aabonwilsles by Judpe, AW, L lisgrninn & BLally Lopnabon, 1902

2. Automedsile Flectrical Uquipment by Young A, 1%,& CritTiths L Eoglish Language Book Society & New
Preds, @00

L Auemetive ebectrical equipment®s, 11 Kehli, TMIT

4. Elevtnical lgnation Fquipment, Comstable & Co Lid, by Speeadbury, F.05 Landon, 1961

5 Autemotive cormputens amd Digatal Bnstrenentation by Roben M Hrady; A Hesion Book, Prentice Hill,
Eagle Woad Chifs, New Jersey, |98

Cotrse Dateomes:

Ster suwoessdul complétion of s coune stunhents will It able ber:
COl Seate various laws of Basie Electrical & Electronics.
CO2  ldentify the different types of electrical and Electronics camponents of Automative Vehicles,
COX  Explain the working principle of different elecirical & Elecironic compancnts,

CO4  Apply the knowledge of electrical & Electronics to calculate different performance parameters.
CO% Analyse the performance of various companents used in different Condition.

U086 Create vehicle electrical and electronic cinciils o8 per varions segments of vehicles.

List of Experiments (Expandable):

|. Expersment on testing and study of different types of Batteries and constructions.
2 Testinz, Assembling and dismantling of starter mator used in aulomobile.
3. Testing. Assembling and dismantling of aliernator used in automobile.
4, Srudv of different color code system used in mdomalive wiring syslem.
§ Demomtration and study of Battery |gnition System and their pans used in Automobile Vehicles.
6. Study of different Electrical Equipment’s & Accessories (Speedometer, Warning lights, Electric Hon,
Wind ghield wipers syilem)
7. Studv of different sensor used in modern nutomotive system,
3 Study of various electronics system (Electronic fuel injection system, Electronic ignition system, Alr
bag. ABS, Electronic fuel injector cleaner).
9. Demonstration and experiment on Bghting system, head light

10, Demonstration, sxperiment and dinpnosis on ignition system,

Courve (uloomes: .
Aftes succersful completion of this course students will be able Lo;

C01 Define the Starting, Charging and ignition system.
€02 Explais the working principle of different electrical & Electronic componcnis.
€03 Apply the knowledye of sensars and safety related devices of electrical system in Vehicles.
€04 Evaluate the different lgnition, Charging & Salety systems in vehicles.
0% Analyse the performance of varous companents ised in differenl Conditions.
CO6 Develop veluele electrical and elecironic cireuits ns per various segments of vehicles.

. A o0~
Thr \“{;// ﬂ/*&/ gr/w \/
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BADHAY INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
(A Gowt. Alded UGC Awtonomeys & NAAC Accredited Institute Affibated 1o RGPY, Bhopal]
Department of Mechanical Engineeting

For batches sdmitted In Academibc Sesslon 2021-22

Produoction Lah
Category Title Code Credit-2 Tracticul Slot
Departenental Lab | Production 136315090315 | L | T | P | Max.Marks-60
Core-DLT Lab —T 3 | MinMarks-19

Course Objective:

' To demenstrate the fundamentals of machining processes and machine tools, )

- To develop fundamental knowledge on tool materials, cutting Muids and tool wear mechanisms.
3 To apply the fundamentals and principles of metal cutting to practical applications through
multiple labs using lathes, milling mackines, grinding machines, etc.

List of Experiments:

Step Tuming and Taper Tuming on Lathe,
Threads Cutiing nnd K nurling on Lathe,
Machining Flat Surface using Shaper Machine.
Manufaciuring of Spur Gear using Milling Machine,
Making Internal Splines using Slotting Machine.
Hele an wark piece through Drilling,
Grinding of Single Point Cutting Tool
Slo M Groove culling using shaping maochineg,
Performance on mold making of Simple component

g i B B e ol

10,  Performance on pattern making of Simple component,

1. Performance on Metal Casting of Simple compan2al

12, Performance on Welding of simple work piece (Example Are Welding)
I13.  Performance on Sheet Metal werk of Simphe component.

14. Performance on hot forging of Simple componem

15. Al Students must complete one skill based project assigned by faculty

Laboratory Course Outcomes: After Lhe completion of the cowrse Lab student will be able to:

01 Define the dilferent conventional method of material removal and function of different parts.
€02 Apply the theory of metal cutting in experiments.

€03 Perform siep, laper turning, knurling and thramding,

CO4 Produce stepped surface using shaper and keyway using milling machine,

COS Demonstrate knowledpe of different machine tools used in maching shop,

CO6 Evaluate the chip thickness ratio, shear anghe and matenial removal rate,

e

>
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FAADMAY INSTITUTT OF TECHNOLDGY & SCITNCE, GWALIGH
[A Gowt. Akded UGC Mtenameus B MAAL Accredited inatitute ANMated 1o AGPY, Bhopal)
Depariment al Mechanical [agineering

Itemm | To review and finalize the Experiment list/ Lab Manual for Laboratory Courses |
'MEI1 | tobeoffered in TV (for batch admited in 2021-22
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RAADHAY INSTITUTE OF TCCHNOLUDGY & SCIEMCE, GWALIOR
(A Govl. Alded UGE Awtonomous & NAAS Accredited Instilule Allillated 1a RGPV, Bhopal )
Departmen| ol Mechaplcal Englneering

Mechanicalf Awfomobile Engyg,

S.0No. Suhject Code Subjecl Name

I 120412 _ e
Desiggn of Maching Elements

[ ¥

190411

Theory of Machines-|

3 [204 1571901 5 Production Lah

bs 77
Eﬁ"\f’ Yo g9 -
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MADHAY INSTITUTE OF TECHNOLOGY & SCIFNCE, GWALIOR
(A Govt. Akded UGC Autonomous & NAAC Accredited natitute Alfiliated to RGPV, Bhapal)
Department of Mechanical Engineering

Acndemie sesslom 2021-22 adinkited
12D12: Design of Machine Elemenis

S wee

| Category Titke Coile Credif-4 Theory
I_D-r ) aper
Fartimental , T janana I T I Max_ Marks-50
Core-I DHF." of Machine Duration=2 hrs.
Elements 7 [ 2

List of Faperiments

_-\..l I':l\. _i.lll I-I. Hail lJ-l—l

9

Design and drawing of Single, double and triple riveted joint

Desagn and draning of Single and double strap butt joint

Design and drawing of Welded joint

Dresizn and drawing of Socket and Spigot cotter joint

Design and drawing of Gib and Cotter joint,
Diesign and drawing of Knuckle joint

Study of Theortes of failure

Dizsign and drawing of Solld and hollow shaft
Design and drawing of Rigid coupling
10. Design and drawing of Flexible coupling

Laborstory Course Qutcomes: After the completion of the eourse Lab students will be
eble 1o

Design and analysis the different part of an 1.C Engine like Piston, cylinder, connecting rod ,

o

co2
Co3
oM
COs

CO6

erank thafis | Mwheel,

Compare the materials wed in designing the sutomobile engine parts.
Use the software like AUTOCAD , CATIA , PROVE, SOLID WORES,
Select the spring for a proper application also can select the proper material of Spring.

Design the different types of pear like spur gear, helical pear , worm gear , bevel gear and
alzo zble 1o know their practical applications.

Create a gear box for modern Automotive vehicles and can use this Tor the berefits of

i wr

woticly,
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MADHAY INSTITUTE OF TECHNOLOGY & SCIEMNCE, GWALICR
(A Govt. Alded UGC Autonomous & NAAC Accredited Institute Alllliated te RGPV, Bhopal)
Departmont af Mechanical Englaeering

190411: Theary of Machines-1

Cotegory Title Cuode Credii-4 Theory Paper
Departmental ) 19IM I L| T F [ MaxcMarks50
Core-DC Theory of Machines-1 2 | 1 | 2 | Duration-2 hs.

List ol experiments

Study of Kinematics links pairs and chains.

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 i slider crank

mechanism,

Study of ineria forces in reciprocating pars and analysis of Mywheel,

Study of vanouws types of governors,

Srudy af varions tvpes of cluich.

Study of various types of brakes,

Study of various tvpes of dynamometer.

10. Use virtual lab for any two expenments.

il. Determine the gvroscopic effect of o rotating disc.

12, Determine the Coriolli's component of acceleration,

13, Find the total slip, creep, velocity ratio and coefficlent of friction between belt and
pulley system

14, Measure the percentape ship a1 fixed belt tension by varying load on brake drum

da Lad PH =

ol el

Crowirse (uicames:

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

CO1: Design and analyze mechanism required for the specilied type of motion.

C02: Construct differen types of cam profile for a given dat,

€03: Draw inversions and determine velocity and acceleration of different mechanisms.

CO4: Analyre various motion transmission elements like gears, gear traing, cams, belt drive and
rope dAve.

0% Compare the various components related to machines and mechanism.

CO6: Determine the depree s=of-frecdom {mobility) of a meshanzsm,

N

T N = S %

v v N
WG/L# o

§

Scanned with CamScanner



RIADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALKIR
A Govt. Aided UGE Autonomous & NAAC Aceredited institute Affiliated to RGPV, Bhopal)
Departrment of Mechanical Engineering

120415/190415: Production Lab

Category Title Code Credit-2 Practical Slot
Departmenial Lab Production 120015710405 (L | T P Max. Marks-60
Core-DLC Lab T 3 Min.Marks-19
List of Experimenis:
l- Siep Turning and Taper Tuming on Lathe.
L Threads Cutting and Knurling on Lathe.
3, Machining Flat Surface using Shaper Machine.
4. Manufacturing of Spur Gear using Milling Machine.
3. Making Internal Splines using Slotting Machine.
6. Hole on work piece through Drilling.
7. Grinding of Single Point Cutting Tool
8.

Slot / Groove cutting using shaping machine,

9. Performance on mold making of Simple component,

10.  Performance on pattern making of Simple component.

11, Performance on Metal Casting of Simple component.

Iz, Performance on Welding of simple work piece (Example Arc Welding)
13, Performance on Sheet Melal work of Simple component.

4. Performance en hot forging of Simple component

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

CO1 Define the different conventional method of material removal and function of
different parts.

CO2 Apply the theory of metal cuning in experiments.

CO3 Perlorm step, taper turning, knurling and threading.

CuH Produce stepped surface using shaper and keyway using milling machine,
COS Demonstrate knowledge of different maching tools used in machine shop.

CO6 Evaluate the chip thickness eatlo, shear angle and material removal rate,
N -~
Ww %
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SAADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR |
(A Govl, Aided UGE Autoromous & MAAC Accredited [nstitule Affivated 1o RGPV, Bhopal]
Department of Mechanical Engineering

| Item | To review and finalize the suggestive list of projects under the *Skill based
AMED? | mini-project’ category in various laboratory courses to be offered in Jan - June
2023 semicster during 1V Semester (for the batch admitted in 2021-22).
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BARDH AN INSTITUTE OF TECHNOLOGY & SCIENCE, G ALICH
(A Gowt. Alded UGE Autonomous B MAAT Recredted Inutitute Afldiated to RGN, Bhopal |
Departrmend of Mechanmal [ngnesning

Mechanbeal/ Aotomolbile Engge. (I'V Sem)
" SNo, | Sebject Code Subject Name
3 120412 . .
Design of Machine Elements
2 | 9031 | )
Theory of Machengs-1
3 1204157190415 Production Lab
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PAADMHAW INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIDR
(A Gowt, Aided UGE Autonemous & MAAC Aceredited institute Affiiated ta RGPV, Bhepal)
Department of BMechanical Eagineeding

Academie sexsion 2020-22 admiiied

120412: Diesipn of Machine Elements

- FEA of lap joint based on various geometrical pammelers to study the behaviour of
weld strength

I

< Simulation of welding to study residual stress and distortions

- Analysis of composite multi leaf spring using ANSYS 2020 R1

- *leat Transfer analysis for different materials of ball bearing using ANSYS 2020 R |

- Mumerical analysis of Modified tooth in Spur Gear for increasing the performance by

reducing the assembly errors and gear slippage in the axinl dircction during dynamic
loading.

W de el

19041 1: Theory of Machines-1

L. Investigation of gyroscopic couple for self-halancing vehicle
2. Understanding of balancing and alignment

3. Development of various toy mechanism

4, Understanding of Gear based quick return mechanism.

5, Investigation and understanding of geared cyele.

6. Understanding of gear mechanism used in watch,

7. Design of easy (makefuse ) cycle.

E. Working model of epicyclical gear tmin

§. Investigation and enderstanding of sports cycle.

12041519041 5: Froduction Lab

Dresign and simulation of venting passages to prevent blow haole defect.

5ol

Development of low-cost experimental setup 1o stedy melal Dow theough gating
channels,

Preparation of different types of patterns by using wist'wood material,

Fahrecation of working mode! of brosing and soldering selup.

Preparation of educational womsden model of different types of furnaces.

Working model of the coining machine and prepare the die for the coining, \/

=i W e

Fabrication of plastic injection molding machine by using extrusion principle.
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MADHAY INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR |
(A Govt. Akded UGE Autenomous & NAAC Accredited Institute Alfillated 1o RGPV, Bhepal|
Department of Mechankcal Englneering

B Treparation of educational model of powder metallurgy setap.
% Demonstration mosdel of MIG and TIG setup,

I DPattery eperatad working meskel ol lthe machine,

1° Warking setup of Anduino CNC plofier,

12, Working model of foor opernted hammwering mschine for forging purpose.
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MADHAY INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
I & Coaat. Skl 050" Auioenmean & N4 C Aoreed | ied |osbdwie o Millaoed bo HGEY; Elajpal)
Department of Mechanical Enginecring

For batches admitted In Academle Seasion 2022-23
Basie N ochanical F.rrginurin“

C:II(_';HI}' Title Cade Crodil-3 Thianry Maper

Engincering Basic Ao Ion0dCEL L | T [P | MaxMarks-50

Science- Mechanical MEL/CSL/EELS 2 |1 - | Duration-2 hrs.
ESC Engimecrng ELLATL/CHLS
BTLIARXM

Course Objectives: To make the students:

|. Develep the fundamentals of Engineering maerials, messurement and reciprocating machines, .

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

3. Demenstrate Engines and Boiler fundamentals wsing mode|s.

Sxllabus

UNIT-I:

Materials: Classification of engineering material, composition of east iren and carbon stecls on iron-carbon
diagram and their mechanical properties; Alloy steel and their applications: Stress-Strain diagram, Hooks
law and modulus of elasticity. Tensile, shear, hardness and fatigue testing ol materials,

UNIT-1:

Measurement: Temperature, pressure, velocity, Mlow, strain, force and forque measurement, concept of
measirement error & uncertainty annlysis, mensurement by Vernier caliper, micrometer, dial gauges, slip
eauges, sine-har and combination set; introduction to lathe drilling. milling and shaping machines,
UNIT-IT1 .
Fluids: o luid propenies, pressure, density and viscosity; pressune varintion with depih, sl:'mir: :|I1:I !un::u:
energy, Bernoulli's equation for incompressible fuids, viscous and turbulent Mow, ““'k'”EIF'”f'F{E af
fluid coupling, pumps, compressors. turbines, positive dispiacement machines and pneumatic machines,
Hydraulic power & pumped storage plants for peak load management as compared to base load plants.
UNIT-IV _
Thermodynamics: Zeroth, First, second and third law of thermodynamics; steam properlics, steam
processes al constanl pressure, volume, enthalpy & entropy, classification and working of I:u:i_!m,
efficicncy & performance analysis, patural and induced draught, calculation of chimney height.
Refrigeration, vaposs absorplion and compression ¢ycles, coefficient of performance (C ).

UNIT-V

[eciprocating Machines: Steam engines, hypothetical and actual indicator diagram; Camot cyele and
ideal eff Jiency; Dtto and dicsel cyeles; working of two stroke & four stroke petrol and diesel IC engines.

Course Oulcomes: Afler successiul completion of this course students will be able 10:

01, Define the essential concepls of theemal, design and production used in Mechanical Engineering.

02, Summarize fundamental 1echniques and process used in power g:n¢MIjng rrlm:him:;r.
CO3. Solve the various problems hased on basic cencepts of Mechanical Engineering. M
yid H\/
gAS §

e \‘/f iy Ve
I// G-
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Cos Asalyre ¢ vasom £ shearm acd aif CyCles. e
CO% Evaleste the probies of Sisam Generasor, Thermodynamics, Steam and L.C. engines
CO% Gezerate te 1 § 23 dermongeeate steam Generator 2ad resiprocating machine i depeh.
H: rzrr':.q_ Bk

Sy Wpens ey T™H
Aszwal B & OV Basic Mechanicsl Engineering TMH

N2z PR Tripersi ot of- Bavic Mecharical Engineering: TMH
Ao, Bacie Macharical Ersinerring:

Sauten GS: Fundementaly of Mechanical Engiboeering: PHI
NET i Chofam | petrpmertation and Messuremens TMH
Nag PR Enginesring Thermodynamics; TMH

Gasesls, Combetion Engines; TMH.
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06y & SCIENCE, GWALIOR

~ Y TEC NG
T TE( -n{hll:hﬂﬁﬂli‘l"'h

P L R T LT L
nienl Englneering

AMADH AV INSTI
[ 4 Lo, iibed WA
[eparimenl ol Mecha

Dasie Mechanicn) Engincering Lal e
Praciical

E-“Fyn. Title Gace End Sem
- h-‘];m,M.!l"L"i-ﬂ“‘
Engneenng Hasw Mechanical 21200026 Min Marks-19
Soienge- Fapincering Lab
ESC

Lists of Experiments: S—

Srudy of vertical boilers.

S.dy of Locomolive bailers.

Stasky of Baboock and Wileox boilers.
Srudh of Lancashire, Comish and Cochran boilers.
Shudy of boiler mounting and accessories.

Srudy of I stroke diesel and petrol engines,

Study of 4 stroke diese] and petrol engines.

Srudy of steam engines.

. Swudy of Lathe machine.

0. Study of Vernier and nieromeber.

|, Study of Interral Combustion Engine Parts.

'-I'_E':-I'-.I.-.:\.r!ﬁ—

— s n:;q
'

Skill Baned Projeces:

\eacurement and calibration useng slip gaupes
Poforming energy audit using siroboseope and lux meter
\ake a Free energy Steam Engine al home
“zke an Air Compressor ot home

Mini Bench Tapping machine project

Miske a Riobotic Arm

Torsadn i boitld

Wiake a Hydraulic Lift

. Thermal Expamion project

10, Make 3 positive displacement pemp

11, Mskesmini thermal power plant

|2, Make a fere hydmant,
13 Hew an sirplane wing crentes lift and how wind turbine biades are spun by the wind. Make a model,

14 To make a model for measuring the pressure distribution in a convergenl — divergent duct to

crafirm Bernoulli's equation,
15 Make adigital hydraulic bench.
16 To make 3 model for induced draught and natursl draught

oo 2 _-'l!:l‘\.-:.ll-i.n.\_ir.p_

“ourse Oulcomes: Afler successlul completion of this course studenis will be ahle to:

C 01, Define the essential concepts of thermal, design and production used in Mechanical Engineerin
0L, Summarier fundamental techniques and proeess used in power generting mac hines . 3
(13, Sulve the warious problems based on basic concepts of Mechanical Enginesrin

04, Analvze the varion pas, steam and air cyeles. "

05, Evaluate the problems of Steam Generator, Thermodynamics, Steam and 1.C, engines

N Wa brr y Bl
*""\f@y ﬁ s ﬂ/ fﬁ@f;{\/
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COw, Gienerate the skills 1o demonsirate steam Cienerator and reciprocaling machine in depth

I_i.rl'r_n-m_'l.* Tiverkn- - -

H-'if'll-t-‘l; Maternal Sele e ThAH
Agrawal B & CM; Rasic Mechanical Engineering; TMII
Mag PR, Tripathi 1 al; Nasic Mechanical Engincenng; TSI

il P
'

Rviput: Basic Mechanical Enginevning,

Sawhney G5 Fundamentals of Mechanical Frgibneering: FHI
Nakra and Chaudhary Instramentation and Measurement, THH
ag PR Erginecring Thermodynamics; TMH

Ganesan; Combustion Engines; TMI
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MADHAY INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
LR G, Sk 1000 Aotamamums & WAL hovrdited Remiide b aTikialesl s WEGFY, Wlpal]
Depmriment af Mechanival Engineering
For batches admiited In Academic Sesslon 2022-23

1ROL4: Englncering Graphics

| Catepory Title Code Lreda g Tlm? kﬂnjtu

Engincering | Engincerng | 210001/ 100108 CELMELCSLY | L [ T [ P :.1?x.r~i:rks-m

Science-ESC Graphics EEL/ELLATLICHL! - B TR s e
ATLIOS/N2SBEEL/BELL | ~ DuliatrEne

BETL/BCHL/BAUL DS/
BCELBMEL/BCSLS
AITL/BATLIN

Course Ohjective: ; - il
|. To inculcate the imagination and mental visualization capabilities for interpreting the geometrical details
of common engineering objects.

2 To impan knowledge about principlesmethods related io projections of one,Iwo and three dimensionnl
ohpects,
E}I.'Inl:u};

Umit -1 .
Iniroduction ond scole: Basies of instruments, Lettering and dimensioning, Plane peometrical

constructions. Plain and diagonal seale - R:Prr.sr.rlnliw: fraction, Unlt conversion and Exercises based on
linear, area, volume and speed. Scale ol chord.

Engincering curves: Cyeloidal curves - cycloid, epicycloid and hypoeycloid curve, tangent and normal.

Spiral curves - Archimedesn and logarithmic spiral curves. Tangent & normal on the curves. Involute
curve.

Unit-2

Projection of points: [ntrodiection, types of projections, qusdrant system, positions of points and Exercise.
Projection of straight line: Intreduction, Oriemation ef 3 straight fine, Traces of a line and Exercise,

Unit =3 :

Projection of planes: Introduction, Types of planes, Traces of planes, Position of planes and Exercise.
Projection of solids: Introduction, Types of solids, Positions of solids and Exercize,

Unit -4

Section of salids: introduction, Types of section planes and Anti-section and Exercise.

Development of surfaces of right solids: [modection, Methods of development & anti-development and
Exsreise.

Intersection of evlinders:  Introduction, methods of developments, intersection of eyvlinder by another
exlinder and exeroase

Unit -5

Isometric projections: Introduction, isometric scale, Homelric axis, sometric view and isometeic
prejections from orthographic views, ofthographic views from piclorial view and exercise,
Computer Aided Drafting using Aule CAD: Introduction, soltware’s basic commands, transformation

and editing commands. O 5 8
\T\/ | o 'ﬁ/@l/ N \/
e Vg 4
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"-'.qu rse Outcomes: Alter suceessiul completion of this cowrse students will be able 1o

COL. Visualize the peometric dewils of engineering objects.

COL. Transiate the geometric information of engineering objects into engincering drawings.
CO3, Draw orthopraphic projections and sections,

CO4. Develop knowledpe to rend, understand and explain drawing.

COS. Improve their skills so that they can apply these skills in developing new products.
CO6. Prepare simple layout of factory, maching and buildings.

Teat biorkis

|. Engincering Drawing by N. D, Bhatt, Charotar Publication Py, Lid

- Engineering Drawing by P.5. Gill, 5. K. kataria® sons, Delli

- Engineering Drawing by BasantAgrawal® C. M. Agrawal, Tota McGraw Hill Edueation Pvi. Lid.
. Engineerina Graphics by K. Venugopal, Mew Ape Intemational Publication, India

d= Twd Pl

NI'TEL Link for Englnecring Graphies:

httpetinptel.ac infgourses/ 12103019/ L
o
Vs ol 2 "
\y llt_,-"’&f,’” W é:,/ |
L GG 4 oL \/

K]
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, (CWALIOR
1A G, Kol A0 s & N0 Loppedvied Dabati oMlated bs I FY, Nispal)

Deparioment of Mechanical Fiaglacceing
For baiches sdmiited in Aesdemile Sesslon 10T

1-13

Engineering Graphics Lab

Category Title Code Credit-1 Practical End
Sem

| ESC Engnecring 2100018 L T P | Mas Mark 60

| Graphics Lab —~|l—_‘— --il— Min Marks-1%

L E— :

List of Fxperiments:

LTo prepare sheet of Plain seale, disgonal scale and Scale of chord.
2.To prepare sheet of Cyeloidal curves.

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

4. To prepare sheet of Projection of Planes,

S.To prepare sheet of Projection of Solids,

6.To prepare sheet of Section of Solids,

Tl i pare sheet of Develapment of Surfaces.

®.To prepare sheel of lsometric and Intersection of Solids

Skill Based Projests:

L. T prepone the 313 view of any object,

2. To Prepare scale For your home and make a map using this scale.
3. To prepare e section models drwing of any object

4. Tomake paper sbiecl, cut and show the development of srfaces

Course Dutcomes: Aller successful completion of this course students will be able 10

COL. Visualire the geonetric details of engineering obects.

COL. Translate the geometric information of engincering objccts into engineenng drawings,
CO. Lraw onihepraphic projections and sections.

COL Develop knowledge to read, understand and explan drawing.

CO3. Imprave their skills s that they can apply these ckills in developing new products.
CO&. Prepare simple layoul of factory, machine and buildings.

Teud bioks:

| Engincering Drawing by N. D. Bhatt, Charotar Pubfication Pt Lid

2.Emgineering Drawing by PS5, Gill, $, K. kataria® sons, Delhi

3 Engineering Drawing by BasamtAgrawalk €. M. Aprawal, Tata McGraw Hill Education Pyt Lud.
4. ngineering Graphics by K. Venugopal, New Age International Publication, India
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MADHAY INSTITUTE OF TECHUNOLOGY & SCIENCE, GWALIOR
A agEin & e U Lm0 pwrediie] D i elTdistid ie W5 PV, Biepedi
Depariment of Mechanieal Engineering

Fuor hatches admitted In Academic Seaston 2032-1)

1024: Manufacturing Practices

[ Categony Title Code Credit-1 Fructical End
Scin

Engincenng Masutae haring 2w L I I Mis, Murks-fil

Soence-ESC Practices S - 2 Min Marks- 11

Course Ohjeetives:
1. To amiliarize with the basice of wols and equipment used in fitting. carpentry, sheet metal, welding

and =mithy,
= To with the production of simple models in the above trades,
3. To develop general machining skills in the students.

=y Nabus

UNIT-1

Introduction: Manufacturing Processes and its Classification, Casting, Mochining, Plastic deformation
and Metal forming, Joining Processes, Heat treatment process, Assembly process.

Black Smithy Shop

Use of varicus =mithy tools. Forging operaiions; Upsetting, Drawing down, Fullering. swaging, Cutting
down, sorge welding, Punching and drafting.

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

U'SIT-11 Carpentry Shop

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

Supzested Jobs: Name Plate, Any of the carpentey joint like medise or tennon Joint,

LNIT-III Fitting Shop:

Stedy 2nd use of measuring instruments, Enginver steel rule, Surface gaupes caliper, Height gaupes,
feeler paupes, Micrometer. Different types of files, File cuts, File grades, Use of surface plate, Surface
gauges crlling tapping Fining Operations: Chipping filling, Drilling and Tapping.

Spanested Jull:n-: Preparation of job picee by making use of filing, sawing and chipping, drilling and
LEpping Dperstion,

LUNIT-1V Foandry:
Fattern Making: Study of pattern materials, patiern allowances and types of
i ! y , pes ol pattemns, Core b
prias, I‘_!'E and care _“'“'"“‘I wsed for making wooden patterns. i L DAL
Moulding: Prepedtics of pood mould& Core sand, Composition of Green, Dry and Loam sand, Methods

a1 i - . - :
;;t”ﬂ:t prepare simple preen and bench and pit mould dry sand bench mould using singhe piece and split

UNIT-¥ Welding: Study and use of 100ls used for Brzing Eﬂ'ldl'."l'il‘ig Gasle A 4 .
e e . ' re welding. Pre v La
& Bult joints using Gas and Are welding methods, study of TIG and MIG welding Ple;“wf::&;lsrmﬁj:.,ﬂm;

T\""’ V & ¥ ’m"‘rh H//
e v /;;»M

V'
c T
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Precautions,

Course Duatesme: After suceessiul completion of this course students wil be able ta:

COL. Discuss the hand tools, machine tools nnd pawer tools,

COL. Utilize appropriate tools nequired for specific operation. .
CO3 Apply safety mieasures requined to be taken while using the tools in Moor shops, Machine ships and
Larpeniry ﬂmpl

COL Use the techniques, skills, and modern engineering tools necessary for manufaciuring and
Production enpineering.

COS. Conduct experimens in the field of Production engineering.

CO6. Design a system, components, or process 1o meel desired needs, cthical, health and safety,
ranufocturability and sustainability.

Text & Hefervaces Books:

- Bawa HS: Workshop Practice, ThII

- Rae 'N; Manufcring Technology-Val.l & 2, TMH
- John KC; Mechanieal Workshop Practice; PHI

- HazraChouwdhry; workshop Practice-Viel.1 & 2.

- Jain R K Production Technolopy

L s Tad Pl

NPTEL Link lor Manulacioring Proclices

fEp| i 12107145

Loboratery Work:

Relevant shap floor exercises invelving practice in lorging, Carpentry, fittling, pattern making, Sand
casting, Moulding, Welding, Sheet mefal fbrication technigues.

a8,
‘\] v\w/ 4:’1&/ @w | MN
1'\ @L-- e o /W\/
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
AN insi, Rbhed 1 BT Aalisnssman & 54 AL Rwesd il [ iba e alTiduaard is WY Rlopal)
Depariment of Mechanteal Englneering

For batches admitied (n Academie Sesalon 1022.23

1202211190221 Materkal Selenee

Category | Title Code Credit-3 Theary Paper
Departrmental | Materal 210220/ 2190071/ 1902114120211 L T | P | Wi Marks-50
Core-DC | science 3 1 Duratipn-Zhrs.

Course Objectives: To make the students 1o understand:

- The basic fundamentals of materials science and enginsering,

b ]
-

The dit¥erent ¢lasses of materials, their properties, siructires and imperfecticns present in them.
The functional properties of materials amd the roles of microstruciure, heat treatment defects and
environment play in typical engineering applications,

Falla b

Unit-1 Structure of materials

Funds wentals of ervetal structures and erystal system, crystallographic planes and directions, linear and
plamar density. single erystal, polyerysialline material and non-crystalline materials, Homogeneous and
heterogeneous solidifications, Crystal imperfections: peint, line, surface and volurne delects,

LUnit-11 Material testing and mechanical properties

Mechanical properties in stalic tensile, compression and bending iests, Hardness: Rockwell, Brineil,
Wicker's, Impact toughness and fractuge toughness.

Rele of ditlocations in plastic deformation, slip and twinning processes. Mechanism of ductile and brintle
fracture. Fatigue: Cyclic stresses, S-N curve, crack initintion and propagation, factors afTecting fatigue
lite; Creep: Genemlized creep behavior, stress and temperature effects,

Unit-11l Engineering Materials

Ferrous (Steels and Cast irons with role of different alloying elements) and non-ferrous metals and alloys
(Alum wum, Magnesium, Titanium, Copper, Nickel allovs), Mano-materinls, Ceramic material,
Lompos ite material with their propenies and applications, Smart materials, Bio-materials

Urit-1V Fhase diagrams and phase transformation of metal nloys
Concept of phases, Gibb's phase rule, Lever-mule, binary isomorphous and euleetic phase diagrams,
Eutectoid, Pertectic and Peritecioid systems, alloiropy in iran, Fe-Fei© phase dingram; 1sothermal

transfoemation of auctenite, continuous cooling transformation of austenite, Ohjectives of heat treatments,
Anszaling, Normalizing, Hardening (bulk and surface)

Lnit-V Eaviroamental comsideration and some case studies

Corrotion: Introduction, types & its prevenlion; peneralized material selection process, material selection

fuor torssonally-stressed cylindrical shaft, Automotive valve spring, urthopedic implants, Integrated circuit
and ete.

Course Culcomes: After successlul completion of this course students will be able lo:

CO0. State Tundamental relations hip between struciure and properties of malerialy, \/
37

|

", YV 4
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¥ & SCIENCE, GWALIOR

MADIAV INSTITUTE OF TREHNOLE alfiiwted 1o WGTY, Bhigal]

\ tivn, Al | G0 Atenemmis & NAM grpd el b IEIE
]

Department of Mee ganical Eagineering

For batchos admitted In Academle Sesalon 101123

120222190222 Manufacturing Processes

. - Credit-) Theory
] Categom Title Conle Poper |
' = i =5}
e 1 A1 A 3 L T P hi.ﬂ_".Mﬂrk'i
I Deparaneais! A anaiactrng 2 202207 1S - Duention=2hrs.

JP9 04 1Af2
n.:u.h'l'ml_u-i

CoreID Trocesses IH200 1190

C Objectives: To make students: . . . il Rt
I Wil 10 Lm o various methods and types of castings, welding processes, sheel metd

poweder metal lurgy

id

1 torae | i i imin
Lhie 1 examine the principles associnted with basic eperations involving the forming, machiming
and welding of engineering materials,

Aware of the necessily 10 manage manufacturing processes and systems for Lhe best use of material
zad human refouncs.

Coerse Pre-Requisites: Manufacturing Practice

Siullabimes _ . —

1 pin-] Castinz: Bref Histery, Basic principle & survey of casting processes. Sand casting. _J:l:l[l-:rz
—aserinle 3md allowances. Green and dry moulding, moulding methods, mﬂﬂlﬂll'!g sand properties an
testine Elements of mould and design considerntions. Cores use, corc materinls and core a‘rul':ln_g
arsctice. Die, isvestment and centrifugal casting processes. Melling practice and concepts in
selidification. Inspection and defects rnalysis. i ) ) )
Unit-I" Forming: Elastic and plastie deformation, Concept of simin hardening. Rolling, forging.
cxtration, tpinaing, wire and tube drawing processes, machines and equipment's, parameters and force
cxlenlation : . -
Usit-111 Sheet Metal Working: Hole of sheet metal components.Cutting mechamsm, [':I-:.::np:mn.‘ af
euting processes [ike blanking Piercing, lancing etc. Description of forming processes like bending
cup drraing cowming, embossing eic. Basic elements of presses for sheel metal waorking. Punch and
Dhe clearances and die elements

Unit-IV Welding: Principle of welding, soldering, brazing and adhesive bonding.Survey of welding
ared allied processes. Arc welding: power sources and consumables. MMAW, TIG& MIG processes
znd their paremeter selection, Revisiance Welding: principle amd egquipment. Spot, projection amd
Ceam welding processes, (o welding and cutling; Processes anu espui prvenk.

Unit-V Posder Metallurgy: Powder manufactuing, compaction amd sintering processes. Advaniages
prd ppelicetions of P, Manuloctunag of Powder melallurgy companeais,

Caurie Cralesmend Afler suceesalul eompletion of Lhis course shindenls will be able 1o

CO- Deseribe the dilferent types of manufaciuring processes and their applications,

CO2- Identify suitnble manufacturing process o achieve the requined product shape with the aim of
avoid defects, material and time wastape.

AT = =
A rﬁ\f@\;fj:/ﬁ/@vﬁ,
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turing processed with regard to shape

CO3-lilustrate the advantage and limitations of various manufoe

formation and surface quality. i popriaté process
COd-Analyse the manufaciuring processes [or given prablem and able to select an approg F

according to a specific reguircment, ' nts Tor s
Eniﬁ‘ﬁ]ul“ I:l;! ["!'I.H.‘L’}-llll'ﬁ ﬂnd "'-{hniq"ﬂj. inw"ill'."l.l “Jr‘ “H! |r|ﬂ“||I-:'I.‘|.:1.“|"|"EI Ur Elﬂmpﬂnl:

optimization. ¥ ; npOwWer.
Cnﬁ-l'mpmn i !imr!lﬁ:‘d m.'lm'lrﬂ'."l-”['i"ﬂ [IFLCREES lﬂ“ll Ilk: LT ol 'ﬁ-llt“ﬂﬂ ol cost E“‘d- ik Pﬂ-

Toxt & Reference Books : _

1. Jain R.K.. Production Technology, Khanna Publishers, 2001,
2. Hajr Choudhny, Elements of Workshep Technology, Val =
|99y,

3. Production Technology by HMT, Tota MeGraw-Hill. .
4 Chapman, W.A.J.. Workshop Technalogy, Vol - 11, Oxford &amp; [BH Publishing Co. !—rd--

3. Manufacturing Processes by Amstead, B.H,, P.F. Oswald and M.L. Begeman, John Wiley and Sons
Inc.. New York.

6. Manufacturing Technology Vol. 1 by P.N. Rao.

7. Modem Manufacturing Process Enpineering by Neibel, B.W., Alan B. Draper and R.A. Wsk,
MoGraw-Hill Publishing Co.. New York, .

%. Manufacruring Engineering and Technology by Kalpakjian, S, Addison-Wesley Publishing Co.,
MNew York,

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

10, Intaduction 1o Manufacturing Processes Jehn A, Schey, MeOraw-Hill Book Co., New Yerk.

X Media Promoters &amp; Publishers,

N i N i '
vFTEL Link lor Manulseturing Process __{I’Jw
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MADNAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
U8 Karnll, Kkl U000 Astammmens & N AAL Sorrdibnl et wie o T s sl i 14, Bhapal)
Department of Mechanicnl Engineering

For batches sdmitted In Academic Sexsion 102233

120223190223 Engincering Thermody nambe

I Categor Titke Coide Credii=-d Theory Paper
— |
Deparmental 2120223/ L IT P Mn.'-:.]'_-1.’lr|h'5ﬂ5“
Core-DC Engineering 2190223 Duration-2 hrs,
Thermodynamics oy |3 Y |-
1913

Course Objective: To make students able to:

I.Unide stand the nature and rele of the varlous thermodynamic properiles of matier.

= Represent a thermodynamic system by a control mass or control volume and identify work andfor heat
interactions between the system and surroundings.

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

Esllabus

Unit—l Rasic Concepts: Thermodynamics, Property, Equilibrium, Siate, Process, Cyele, Zeroth law of
thermodynamics, Statement and significance, Concept of an [deal gas, Gas Laws, Avogadro's Hypothesis,
Hear and work trancfer. Firt law of thermodynamics —Statement of first law of thermodynamics, first law
applied v closed system undergoing a cycle, Precess analysis of closed system Mow process, Flow energy,
Steady flow process analysis of closed system processes, Limitations of Mrst law of thermodynamics.

Unit —I1 Properties of pure substances: = P-V-T surfaces, h-5, T-5, PV, P-h, T-V diagrams of pure
substance, satursted 2nd sub-cooled liquid, superheated vapowr, quality of steam, Mollier diagram, steam
tzble, different processes, measurement of quality of steam

Unit =11 Second law of thermodynamics: Heat eagine, Heal reservoir, Refrigerator, Heat pump, COP,
Camot’s theorem, Camot's cycle, Efficiency of Camet’s cycle, Statement of second law, Reversible and
Irreversible processes, Consequences of Second law,

Unit =I¥ Availability and Irreversibility: Emropy, Entropy changes of ldeal gas, Available energy, T-S
diagram, Availability and |meversibility,

Unit- V. Thermodynamics Relations: Thermodynamics relations, ep Maxwell relations and their
applications.

Air Standard Cycles: Carnot, Sterling, Ericssion, Oto, Diesel, Dual cyeles and determination of their air
standard efficiencies and their comparison, Brayton cycle. Atkinson cycle. PVT relationship, Mixture of
ideal gases Properties of mixture of gases.

Course Quteomes: After successlul completion of (his course students will be able 10!
CO1: Deline encrgy interacibons between system and surroundings.

COL: Correlate the law of thermodynnmics 1o real lile applcations

CO3: Apply the laws of thermodynismics to analyze boilers, hest pumnps, refvigerators, hea engines,
:-l,:lr'l"lFF:!!ﬂf‘S EI'IIJ norrlies

o L t= @“-a-ff-\/m
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CO4: Amalyze the thermal efficiency of air standand cycles
COS: Analyze the entrepy concepl in thermodynamic systems.
CO6: Deseribe benefils of improvements 1o thermosdy namig syslerms,

Texl & E_lrrcrrnw T kiss

1. Engineering thermodynamics by [* K. Mag
2, Thermal engincering by R.K. Rajput

3. Thermal engineering by P.L. Ballancy

4. PL Dhar Thermal Engincenng

NITEL Link for Fagineering Thermodynamies

Scanned ﬁith CamScanner
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MADIAY INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR

A% e 4 aded | G Auinesmmin & %A 00 Apewed el B bmie gifdiaded 19 je Py, Nlspal)

Department of Mechn nical Engineering

For batehes admiited In Academic Semalon 20721-13

Basic Mechanical Engineering

Ti edit-1 | Theory Paper
Categnry Fitle ___Cuode__ Cr
EnGireiE Basic Trpooziion2ovcELr (LT P Mu.r_uiar;s;ljﬂ
Science- Mechanical MEL/CSLEELS 2 | - | Duration-Z hrs.
EsC Enginecring ELLATL/CHL!
BTLII4/2X24

Course Objectives: To make the studenls: ) ;

I. Develop the fundamentals of E ngincering materials, measurement and reciprocaling r_nu:r:h m_ea.. )

2. Develop an ability to understand the Thermodynamic laws, sleam generalor and reciprocating machincs
for solving enpineering problems.

3. Demonstrate Engines and Boiler fundamentals using models.

Sallabus

UNIT-I:

Materials: Clussification of engineering material, composition of cast iron and carbon steels on fron-carbon
dizgram and their mechanical properties: Alloy steel and their applications; Stress-Strain diagram, Hooks
|aw and _odulus of elasticity. Tensile, shear, hardness and Fatigue testing of materials.

LXNIT-10:

Measarement; Tempersture, pressure, velocity, flow, strain, force and torque measurement, concept of
meaturement error & uncertainty analysis, measurement by Vernier caliper, micrometer, dial gauges, slip
gauges, sine-bar and combination set; introduction lo lathe drilling. milling and shaping machines,
LNIT-111

Fluids: Fluid propertics, pressure, density and viscosity; pressure variation with depth, static and kinetic
energy: Bernoulli's equation for incompressible fMuids, viscous and turbulent flow, working principle of
fluid coupling, pumps, compressors, turbines, positive displacement machines and pneumatic machines.
Hydmalic power & pumped storage plants for peak load management as compared to base load plans,
ENIT-IV

Therme woamics: Zeroth, First, second and third law of thermodynamics; steam properties, steam
processes 8t comstant pressure, volume, enthalpy & entropy, classification and working of boilers,
efficiency & performance analysis, natural and induced drawught, ealcolation of chimney height
Pefrigeration, vapour absorption and compression cycles, coefliclent of peeformance (COP),

UNIT-¥

Reciprocating Machines: Steam engines, hypothetical and actual indicator diagram: Camnot eyele and
ideal efficiency; Ono and diesel cycles; working of two siroke & four stroke petrol and diesel IC engines.

Course Dutcomes: After successful completion of this course students will be able to:
COl. Define the essential concepts of thermal, design and production used in Mechanical Engincering.

€O Swmmarice fundamental techniques and process used in power gencrmting machi
COY. Selve the various problems based on basic concepts ol Mechanical Eﬂginf«:r]ng_ o \/
05

» T Vo & O v
R
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C0y, Anmulyze the various gas, steam and air cyeles. y
COS. Evaluate the problems of Steam Generator, Thermodynamics, Steam and |.C. engines

CO6. Generate the skills to demonsirate steam Generator and reciprocating machine in depth,
“""-'l"l'ﬂi‘-l' Bonks:

L. Mamla: Material Science; TSI

- Agraval B & CM: Basie Mechanical Enginecring: ThMIH

- Mag PE, Tripathi et al; Basic Mechanical Engincering; TMIH

« Rajput: Basie Mechanieal Enginecring;

- Sawhaey GS; Fundamentals of Mechanical Engibneering; PHI

+ Makra and Chavdhary; Instrumentation and Measurement; TMH
- Nag PK; Engineering Theemodynamies; ThH

- Ganesan; Combustion Enpines: TMH.

M-
Ly EBe, Al
! el®
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VADIAY INSTITUTE OF TECHNOLOGY & SCIENCE, GWA

Lx et Abded LG Anteanmess & NANC Arrowdiied Iasinuie a Fillateed ta RGPV, Hhepelt
MLty il

Department ol nechanical Engineering

For batches ndmitted in Acpdemic Scasion 2022-13

Basic Mechanical Engineering Lab

= ' Credit-1 Practical
Category Tille Coile %2 Sein
] Max.Marks-060
Eneineering Basie Mechanical 200k L T P vl
Science- Engincering Lab ——3
EsC

Lists of Experimenis:

Study of vertical boilers.

Study of Locomotive boilers.

Study of Babeock and Wilcox boilers.
Study of Lancashire, Comish and Cochran boilers.
Saudy of boiler mounting and acCessOTcs.
Srudv of 2 stroke diesel and petrol engines.
Su.uJ‘:r of 4 stroke diesel and petrol engines.
Study of steam engines.

Study of Lathe machine.

Study of Vernier and Micromeler,

Study of Internal Combustion Engine Parts.

M N I - L e

-

Skill Based Projects:

1. Messurement and calibration using slip gauges

3. Performinz energy audit using stroboscope and lux meter
3. Make a Free energy Steam Engine 2t home

4, Mzke an Air Compressor af home

5. Mini Bench Tapping machine project

& Make 3 Robotic Arm

7. Tomado in a bottle

8 Makea Hydraulic Lift

9. Tiermal Expansion projecl

17, Make a positive displacement pump

1. Mzke 2 mini thermal power plant

12. Mzkeafire hydrant

Heow an sirplane wing creates 1it and how wind turbine blades are spun by the wind. Make a model.

To make a model for measuring the pressure distribution in a8 convergent = divergent duct 1o
confitm Bernoul li™s equation.

15, Make a dipital hydraulic bench,
1. Te make s model for induced draught and naturnl draught

Course Duleomes: Aler successful completion of this course students will e alsle fo:

€O, Define the essential concepts of thermal, design and preduction used in Mechanical Engineering,
C02. Sommarize fundamental techniques and process used in power generating machines

C03. Sulve the vanious problems based on basic concepts of Mechanical Engineering,
COd, Analyze the variows gas, stcam and aif eycles,

CO5. Evaluate the problems of Steam Generator, Thermodynamics, Steam and 1.C. engimes \/
o7

Qj\/ 1% da B Y |
e o
B o n}f_.& o &
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COG, Generate the skills 1o demonstrate steam Generator and reciprocating machine in depth.

Reference Books:

Marula, Material Science; TMH

Agrawal 3 & CM, Basic Mechanical Engincering! TMH

Mag PK, Tripathi et al; Basic Mechanical Engincering: TMH
Rajput; Bacic Mechanical Engineering:

Sawhney GS; Fundamentals of Mechanieal Engibneering: PHI
Makra and Chaudhary; Instrumentation and Measuremsent; TMH
Mag PK; Engineering Thermodynamics, TMH

Ganesan; Combustion Engines; TMH

N '
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MADHAVINSTITUTE OF TECHSNOLOGY & SCIENCE, GWALIOR
APl Naled DL Rwlmammens B %KLL Ayeredded Dsiiinie alTdbaied ds IWGFY . Rapall
Tepartment of Moesbanical Fo i e b

For batcles sdmitted In Acailemie Semlon 2023-13

100014: Engincering Graphics

+—_E'i""-"'"}'_,_ _Title Coile Credit-3 Theary Slat
| E“F""““"i | Enmmeenng | 200014 08 CELMELCSLA | L | T P | Max Marks-50
Science-ESC Graphics EELELLATLCHLY Min Marks- 16

prLiesaxasmeELpeELy | S| V| T

BETLBCHL/BALULIDS
BCELDBMELMACSLY
BT BARTL 2MH

Duration-Xhes,

Coarve Ohjective:
L. To inculests the imagination and mental viswalization capabilities for interpreting the geometrical details
ol common engincering ebjects.

:;.-Tﬂ smpart Leowledpe abowt principles/methods related 1o projections of onetwo and three dimensional
objects

Exllaba,;

Unmit-1
Iatredaction and scale: Basics of instruments, Lemtering and dimensioning, Plane geometrical

constructions. Plain and diagonal scale - Representative fraction. Unit conversion and Exercises based on
linear, area, volume and speed Seale of chord.

Eagincering curves: Cycloidal curves - cycloid epicycloid and hypocycloid curve, angent and normal.
>pual curves - Archimedean and logarithmic spiral curves. Tangert & normal on the curves. [avolute
curve,

Unit-2

Prnjm‘fuu of points: Introduction, types of projections, quadrant system, positions of points and Exercise.
Projectioa of straight line: [ntroduction, Orientation of a straight line, Traces of a line and Exercise,
Unit-3

Projection of pt:_nn-. Introdusction, Types of plancs, Traces of planes, Position of planes and Exercise,
Projection of salids: Introduction, Types of tolids, Positions of solids and Exercise.

Unit -4

Section of selids: introduction, Types of section planes and Anti-s2ction and Exercize,

Ervtif-pmul of surfaces of right solids: Introduction, Methods of development & anti-development and
S RETRANE,

Intersection of cylinders: |ntroduction, methods of developments, intersection of evlinder by another
cylinder and exercize, &

Unit =5
Isometrc projections: Iniroduction, isomelric scale, isometric anis, isometric view and isometric
projections from arthopraphic views, arthographic views from pictorial view and exercise,

Compuler Aided Drafiing esing Auto CAD: Introduction, soltware's basic ¢ _
por * o, CAMTHTE
and cditing comminds, ands, transformation

b .
e o &8 : -
S = G/ o
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Course Dutcomes: After successful completion of this course students will be able lo:
CO1. Visunlize the peometrie details of engineering l'l|!£|-|:||:l!.. _
CO2. Translate the geometric information of engineering objects
CO3, Draw erthographic prejections ;:u;l miiunall- i
CO4. Develop know ledpe 1o rend, understand pnd cxp : .

COs. lmnrniu.- heir :T-ﬁw: so That they can apply these :ﬂllll!s in developing new products,
CO6. Prepare simple layoul of fectory, machine and buildings.

into engineering drawings.

Text books:
1. Enginsering Drawing by N, D). Bhatt, Charotar Publication M Lid

2. Engincering Drawing by P.5. Gill, 5. K. katarind sons, Delhi , _ :
3. 'Enj,:inr:rr'mﬁ Drawing by BasantAgrawal& C. M. Agrawal, Tata McGraw Hill Education Pyt L

4, Engineering Graphics by K. Venugopal, New Age International Publication, Inda

NI'TEL Link for Engincering Graphics:

hitp://nptel.ac. infcowrses/ 11210501 %/

L)
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SCIENCE GWALIOR
MADHAY INSTITUTE OF TECHNOLOGY & . sl

i
A G Akl TEE Alansmm & MAAL eeoed bl BT -r.|1|||||-d in IEEIFY,
Bepartment af Mechanical I-‘. Im-L-n ' -
For batches ndmitted In Academic Sesslon 202I-1.

Engineering Graphics Lab
c Crodit-1 practical End
Category Tl Code b
' 2% Marks-60
E5C Engiseor ing FN00018 L T F :?:m:;ksu
Graphics Lals i - 3

Laboratory Wark

i Tmenis:
kf}::.:-r::[;:'_i::;:“c:i“g1‘ Plain scale, diagonal senle and Scale of chord.
2.To sheet of Cyeloidal curves.
Ao Epﬁ sheet of Projection of points and lines.
4.To prepare sheet of Projection of Planes.
5.To prepare sheet of Projection of Solids.
6.To prepare sheet of Section of Solids.
7.To prepare sheet of Development of Surfaces. .
8. To prepare sheet of lsometric and [nfersection of Solids

Skill Based Projocts:

1. To prepare the 3D view of any objecl ) .

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

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

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

CO1. Visualize the geometric details of engineering objects, .
CO2. Transiate the geometric information of engineering objects into cagineering drawings.
C03. Draw orthographic projections and seclions,

C04. Develop knowledge to read, understand and explain drawing,

COS. Improve their skills 5o that they can apply these skills in developing new products.
CO6. Prepare simple layout of factory, machine and buildings.

Texl hadka:

1.Engineering Drawing by M. [X Bhait, Charotar Publication Py, Lid,
2.Engir cering Drawing by P.5. Gill, 5. K. katariad sons, Delhi

3.Engineering Drawing by DasantA grawal& C. M, Agrawal, Tatn MeGraw Hill Edueation Pwit. Lid,
4 Engineening Graphics by K, YVenugopal, New Ape Intemational Publication, India

\T‘\/ Vv By
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SEADNAY INSTITUTE OF TECHINC MAOGY & SCIENCE, GAWALIOR
i Eapat, Wik | Nminesmem & 54N Lpereditn] lasiduie aifdaaiesd in LR, Whapal
Department of Mechanieal Englneering

For batches sdmitted in Aratlemic Sesajon 2033-2)

10002 4: Manalscimring Froclices

| . : s TN} Practieal End

i {.Ilt']‘:llr'l! Tile [ Civile rei s

I — e e ) -

| Engewenng Mamafacinng R (L IAE L T P fvllf.'i.MrlrlL'i-ﬂ:I
Science-ESC Practices = |- 2 Min.Marks-19

Coorse Dbjectivess i
I, To famibianze with the basies of tools and equipment used in itting, carpentry. sheet metal, welding

g wrmithy
2 To with the production of timple models in the atove trades,
. Te develop peneral machining skilly in the students.

Sallabuy

NIT *

Iztreduction: Masufacturing Processes and its Classification, Casting, Machining, Plastic deformation
nd Mez! forming. Joining Processes, Heal treatment process, Assembly process.

Black Smithy Shop

L'se of various smithy tools. Forging operations; Upsctting, Drawing down, Fullering. swaging, Cutting
down, Forpe welding, Punching and drafting,

Sepaested Jobs: Forping of chisel, forging of Screw Driver.

LUNIT-II Carpentry Shop

Timber: Tyvpe, Qualities of timber discase, Timber grains, Structure of timber, Timber seasoning, Timber
sresenvztion. Wood Working Tools: Wood Working Machinery, jeints and joinery, various eperations of
plamsing weing various carpentry planes sawing & marking of various carpentry joints.

Segzoited Juba: Name Plate, Any of the carpentry joint |like mortise or tlennon Joint.

LUNIT-I11 Fitting Shop:

Srady and e of measuring instruments, Enpineer steel rule, Surface gauges caliper, Height gaupes,
fecler prupey, Micrometer. Different types of fliles, File culs, File grmdes, Use of surface plate, Surface
prugst drilling wpping Fitting Operations: Chipping filling, Drilling and Tapping.

Sepzested Jobn: Preparation of job piece by making use of filing, sawing and chipping, drilling and
fareming Deerpdiog,

LSIT-IV Froundry:

Pattern Making: Study of pattern materials, pattern allowances and [ypes of patterns, Core box and core
prant, Lise and care of ool used lor making wooden patierny.

Moulding: Froperties of pood mould& Core sand, Compesition of Oreen, Dey and Loam sand, Methods

used 10 prepare timple green and bench and pit muikd dry sand beneh msild wsing single plece and split
|:|31 BETY. ».

UNIT-V Welding: Study and use of wools used for Brazing, Soldering, Gasd Arc welding, Preparing Lap
& Butt joints wsing Gas and Arc wilding methods, study of TIG and MIG welding processes, Safety

- \,.11\/ W o ¢ -
"l. ’ \h ﬁ’\/@- ‘W»
< & — N/
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precautions.

Caurse Duteame: Alter successful completion of this course studdents will be abhe w:
CO1. Discuss the hand tooly, machine 1ools and power tools,

COL. Utilire appropriate toals regquirad [ 2 pecilie u]p{'mli:un.

CO}. Apply safety measures requiresd 10 be taken while using the oo
carpeniry shop,

C04, Use the technigues, skills, and muodern nﬁgjmtl‘iﬂl.' [FRIRI
production enginesnng. o —
COE Conduet exreriments i the fell of Production engineer )
CO% Design a 5?;1#:!1, components, or process to meel desired newds, eibical, health and safety,
manufacturability and sustainability,

|5 in Meor shops, Machine ships and

pecessary for manufaciuring and

Teat & Referenees Bonks:

. Bawa NS, Workshap Practice, TMI

Rae PN Manufacturing Technology-Vel. 1 & 2, TMH
. Joha KC: Mechanical Workshop Practice; I'HI

. HarraChoudhry: workshop Practice-Vol. 1 & 2.

. Jain R. K_; Production Techmology

i s en B4 =

SI'TFL Link for Manufacturing I'raclices

hitps mptel ac in‘courses!1 12 Q745

Laboratory Work:
Relzvamt shop floor cxercises (nvolving practice in forging, Carpentry, fitting, pattern making, Sand
casting. Moulding, Welding, Sheel metal fabrication techniques.

65~ "
pi P o Y
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MADIAY INSTITUTE OF TECHNOLDNGY & SCIENCE, GWALIOR
iR Akl G Animnameas & %A Arprediied Dmiras it o UL PR, hispalh

Department of Mechonkeal Engineering
Unit-11 Material testing and mechanical propertics

For batches sdmitied In Acodemie Session 2032-13
FIN2ZH90220: Material Selenee
Catepory Title Cade Credit-3 Tosory Papar
Departmental | Matenal Taaenaiin0a iy Vo e | L T | P | MasMarks50
Course Objectives: To make the students to umderstand:
o The baswe fundamentals of materials seienee amid engineering.
The ditVerent classes of matenials, their I“‘liltn‘ifﬁl sty iuees and trI'IFl'l.'-r[l."l.:“'I'll'H prescal in them.
. The fusctional properties of materials and the roles of microsinkiure, heat ireatment defects and
emvironment play in typical engineering applications.
Sallabwes _ - )
Unit-1 Strecture of materials
Fundamentals of crvetal structures and crystal system, crystallographic planes and directions, linear and
Mechanical propertees i stalie tensile, compression and bending tests, Hardness: Rockwell, Brinell,
L

g

planar density, single envetal, polyervstalline material and non-crystalline materials, Homogeneous and
neterogeneous solidifications, Cryvstal imperfections: point, line, surface and volume defects.

Vicker's, Impact toughness and fraciure loughness.

Role of dislocations in plastse deformation, slip and iwinning processes, Mechanism of ductile and brinle
fT'-'r:'l"-rt Fatigue: Cyelic stresses, 5-M curve, crack initiation and propagation, factors affecting fatizue
ife; Creep: Generalized creep behavior, siress and temperature efTecis.

Usit-IIT Eagineering Materials

Ferrous (Steels and Cast irons with role of different alloying elements) and non-Terrows metals and alloys

(Aluminem, Mapnesium, Titanium, Copper, Mickel alloys) Nano-materials, Ceramic material,
Compotite material with their propenies and applications, Smart materials, Bicmaterials

Usit-1V¥ Phase diaprams and phase transformation of metsl ailloys

Concept of phl.:m. Gitb's phase rule, Lever-rule, binary somorphous and eutectic phase diagrams,
Ewaestoid, Peritectic and Peritectoid systems, allotropy in iron, Fe-FeisC phase dingram; lsothesmal
lmn:fr.l-:_'r-'.-::m-n of austenite, continuous cooling transformation of austenite, Objectives of heat treatments,
Annsaling Normalizing, Hardening (bulk and surface)

Lnit-% Envirenmental consideration mne some ense st uidles

Corrun on: Introduction, types & ity prevention; generalized moterial selection process, material selection

j'.g,.rd:quimnall}'—'Jr:'.wll cylindrical shal, Automotive valve spring. orthopedic implants, Integrated circuit
ang gls.

Coorse (Jolcomes; After successful commpletion of this course students will be able 1a:

COL. State fundamental relatinnship betwoen structure s propertics of materials,

e g LY
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C02, Tiscuss mechanical properties of materials

CO3X. Compare the differeal processes to alier the material properties,

CO4, Determing the effect of different phases, impurities on the behavior of materials.
COS. Amalyze crystal stricture and composition of different materials,

CO6, Create the dilferent engineering materials and alloys,

Text & Relerenee Hooks

mf"-fﬁﬂl Science and Engineering: An Introduction, William D, Callister, John Willey & Sons Inc., Tth
ition

Elements of Material Science and Engineering by Lawrence, H. Vanviackdison; Wesley.Mention the
Year or the Edition and Publisher and Place of Publication

Mater' <1 Science and Engineering by Raghvan, V; Prentice Hall of India.

Introduction 1o Engineering Materials by Agrawal, B.K; Tota McGraw Hill, N. Delhi.

XPTF L Link for Material Science
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MADHAY INSTITUTE OF TECHNOLOGY & SCIENC E.FWAI,II ML
LA €5k A bl LU0 Aw v m v & LA Arcrriinl Instiluie -[l-unnH- Wiz Py fiapel)
Department of Mechanical E ngincering

For batches admitied in Academic Sesslon 022-13

1202220190222 Monulelaring I'rocesses

Category Title Caile Credil-3 IP’::}I'L?
Departmental Manufacluring ajzeazzavee (L | TP |"r'|1't:'I.f':"|€le'-'i-5':|
Core-DC Processes 22120301190 5T |- | Duration-Zhrs.
3197190414412
0403/ 190404

Course Objectives: To make students: :
|. Able to learn the various methods and types of castings, welding processes, sheet melal forming,
poweder metallurgy

2, Able to examine the principles associated with basic operations invalviag the forming, machining
and welding of enginecring materials;

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

Course Pre-Requisites: Manufacturing Practice

Svilabus )
Unit-1 Casting: Brief History, Basic principle & survey of easling processes. Sand casling. patiemn
rmaterials, and allowances. Green and dry moulding, meulding methods, moulding sand properties and
testing, Elements of mould and design considerations, Cores use, core materials and core making
practice. Die, invesiment and centrifugal casting processes. Melting practice and concepls in
solidification. Inspection and defects analysis.,

Unit-Il Forming: Elastic and plastic deformation, Concept of strain hardening. Rolling, forging.
extrusion, spinming, wire and fube drawing precesses, machines and cquipment’s, parameters and force
calculations,

Unit-111 Sheet Metal Working: Role of sheet metzl components. Cutting mechanism, Description of
cutting processes |ike blanking. Prercing, lancing ete. Description of forming processes like bending
cup dawing ceining, embossing etc. Basic clements of presses for sheet metal working. Punch and
Die elearances and die elements,

Unit-IY Welding: Principle of welding, soldering, brazing and adhesive bonding.Survey of welding
and zllicd processes, Arc welding: power sowrces and consumables. MMAW, TIG& MIG processes
and their parameter selection. Resistance Welding: principle and equipment. Spot, projection and
Seam selding processes, Gas welding and culting: Proceszes and equipment.

Unit-V Powder Metallurgy: Powder manufaciuring, compaction and sintering processes, Advontages
and applications of PYM. Manufacturing of Powder metallurgy components.

Course Dulcomes: Afer successul completion of this course stgdents will be phle o

COl= Deseribe the different types of manulacturing processes and their applications.

C032- Identify suitable manufacturing process 1o achieve the required product shape with the aim of
avoid defects, material ond time wastape,

\ 4 s - »
» T VWQ/ V2
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CO3-Nlustrate the ndvantape and [imitntions of va rious manuficturing processes with regard Lo shape
lormation and surface quality. i
CO4-Analyse the manufacturing processes for given problem and nble (o sehect an appropriale process
according to n gpecific requirement. S ;
CO5-Evalunte the procedures and techniques involved for the manufacturing of companents for its
oplimization, : ! : d manpower
CO6-Propose a simplified manufacturing processes with the aim of reduction of cost and MANPOEL

Text & Relerenes Books

1. Jain ILK.. Production Technelogy, Khanna Publishers, 2001. :

2. Hajra Choudhry, Elements of Workshop Technelogy, Vol =11 Media Promoters &amp; Publishers,
1594,

3. Production Technology by HMT, Tata McGraw-Hill )

4,Chapman, W.A. 1., Workshop Technology, Vol = 11, Oxford &amp IBH Publishing Ce. Ltd.,

5, Manufacturing Processes by Amstead, B.H., P.F. Oswald and M.L. Begeman, John Wilzy and Sons
Inc., Mew York.

6. Manufaciring Technology Vol. | by PN, Rao.

7. Modem Manufacturing Process Engineering by Meibel, B.W., Alan B. Draper and R.A, Wysk,
MeGraw=Hill Publishing Co., Mew York,

5. Manufacturing Engineering and Technology by Kalpakjian, S5, Addison-Wesley Pubiishing Ca.,
Mew York,

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

10, Introduction to Manufacturing Processes John A, Schey, MeGraw-Hill Beok Co., New York.

NPTEL Link for Manufacturing Process

hitp:d Lacinfcourses/LI2 10T 148/
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MADHAV INSTITUTE OF TECHUNOLOGY & SCIENCE, GWALIDR

I8 Gk Abbed UG Awhimmrneus & AN Apgrrdiles] [ititare sl laind s ILGEY, Hipal)
Repariment of Mechanicnl Engincering

Far batches admitted Is Aeademlc Seanlon 202223

120223190223: Engincering Thermodynamies

Category Title Code Credit=-d Theory Paper
nganm-:?u.tl 2120223 L [T [P | Max.Marks-50
Cone-DC Engineering 2190223 Duration-2 hrs.
L Thermodynamics T | ETA A L b
190413

Course Objective: To make students able 1o

:~Un-!-um:md the nature and roke of the various thenmodynamic properties of maner,
] =-Represent a thermadynamic system by a control mass or control volume and identify work andfor heat
tleractions between the system and surreundings.

3-F|‘.'.*-|:rl.'-gnirr.- the different forms of energy and restrictions imposed by the laws of thermodynamics on
conversion from one form 1o another,

Course Prerequisites: Pasic Mechanical Engineering

E'.:j'“:ﬂu_u

Lnit=1 Posic Concepts: Thenmodynamics, Propenly, Equilitricm, State, Process, Cycle, Zerolh law of
thermodynamics, Statement and significance, Concept of an Ideal gas. Gas Laws, Avogadro®s Hypothesis,
Heat and work 1ransfer. First law of thermodynamics ~Stement of first law of thermodynamics, first law
applied to closed system underpeing a cycle, Process analysis of closed system low process, Flow energy,
Steady Now process analysis of closed system processes, Limitwions of first law of thermodynamics.

Unit —1I Properties of pure substances: = P-V-T surfaces, hes, T-S, P-V, Pohy, T-V diagrams af pure
substance, suurated and sub-cooled liquid, superheated vapour, quality of steam, Maollier diagram, steam
table, different processes, measurement of quality of steam

Unit —111 Second law of thermodynamics: Heat engine, Heal reservoir, Refriperator, Heat pump. COP,
Camnot’s theorem, Carnot’s eycle, Efficiency of Camot’s eycle, Statement of second law, Reversihle and
Irreversible processes, Conseguences of Secand w,

Unit =1V Availakility and Irreversibility: Entropy, Entropy changes of Ideal gae, Available energy, T-5
diagram, Availability and |rmeversibility,

Unit- ¥V Thermadynamics Relations: Thermodynamics relations, e Maxwell relations and their
applications.

Alr Standard Cycles: Camot, Sterling, Ericssion, Otto, Diesel, Dual cycles and determination of their gir

standard efMciencies and their comparison. Brayton cycle, Alkinson cycle. PVT elaiionsiin. Miitoe o
ideal pases Properies of mixture of gases.

Course Dutcomes: Aller successhul completion of this conrse students will be able 1o
CO1: Define energy interactions between system and surraundings.

012: Carrelate the law of thermodynamics to real life applicntions
03 Apply the laws of thermodynumics to analyze boilers, heal pumps, refrigerators, heat engines,

compressnrs and nozeles &7 0(9_\ .
r{ w T'\"/, \‘/ g
. w / 1
@f/féﬁ, (s \
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CO4: Analyze the thermal efficiency of air standand eyeles
COS: Analyze the entropy coneepl in thermodynamic syslems.
CO6: Deseribe benefits of improvemens to termadynamic systems,

Text KRelerence Buoks:

et Enginecring I.11|.n'|'|-.hJ:'. s In Ikt Fﬂ}:
2. Thermal engineering by R.K. Rajpul

3. Thermal engincering by L. Ballamey

4. PL Dhar Thermal Engincering

NPTEL Link fer Engineering Thermodynamics

i
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