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MADHAV INSTITUTE OF TECIINOLOGY & SCIENCE, GWALIOR

(A Govt, Aided UGC Autonomous & NAAC Aceredited Institute Affilinted 10 RGPV, Bhopal)

MINUTES OF MEETING OF BOARD OF STUDILS [BoS)

An online meeting of following members (external and internal) was held on 2" June, 2023 at 11:00 AM

lhmugh online mode (Google Meet Link mectgoogle.com/qew-zqip-txr)

Following members were present:

(1)

Dr. MK, Gaur

Dr. Prashant Kumar Jain
Dr. Mukul Shukla

Dr. A, K. Tiwari

Er. Anil Gupta

Er. Abhishek Khare

Er. Amit Lahanya

Dr. Pratesh Jayaswal
Dr. Manish Ku. Sagar
Dr. C. 8. Malwi

Mr. R. P. Kon

Mr. Vedansh Chaturvedi
Dr. Jyoti Vimal

Mr. Sharad Agrawal

Mr. Vaibhav Shivhare

Dr. Amit Aherwar

Mr. Bhupendra K Pandey
Dr. Nitin Upadhyay

Dr. Surendra Ku. Chourasiya
Dr. Gavendra Norkey

Dr. Dinesh Kumar Rathore
Vansh Vandhe

Decpak Singh

Anshita Verma

Iiyush Som

Alok Sharma

Head of the Department and Chairman of the Committee
Professor, HITDM, Jabalpur, RGPV Nomince
Professor, MNNIT, Allahabad , AC Nomince
Professor, NIT, Raipur, AC Nominee

CEO, APN Technologies, New Delhi, Industry Expent
Acrodynamics Engineer Calidus, LLC,Abu Dhabi, Alumni
CPS Leader, Cummins India Pvt, Lid., Alumni
Member

Member

Member

Member

Member

Member

Member

Member

Member

Member

Member

Member

Member

Member

Student Member, | Year

Student Member, 1 year
Stadent Member, 1 Year
Student Member, I Year

Stident Member, 11 Year
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. oS Agewda Htems I[
Toconlinm the minutes of previous BoS meeting held i the momth of December 2022
Item
ME1 The minutes of the last BoS held on 14™ December 2022 were confirmed. The HoS Minutes were presented &
approved in Academic Council Mecting held an 23" December 2022,
—_—
To ]:'n:'[\.m: and finalize the scheme structure of B.Tech, VII Semester with the provision of Theee Departmental Electives
f”*‘fﬂllﬂ which two Departmental Electives 1o be offered in online mode with eredit transfer)and one Open Category
(OC) Course for the batch admitted in 2020-21,
S.No. | Subject Code _E.'ll!r;.'l'-rj' Huhjrtrr';iim'lc &
Title
L. DE DE Departmental Elective-2 (1DE-2)
] ltemn 2. DE* [B] S Departmental Llective -3 (DI=-3)
| ME2 3, DE® DE Departmental Flective -4 (DE:-4)
| 4. Qc OC Open Categary -2 (0C-2)
L3 190715/120718 DLC Automotive Maintenance Lab/Reliability
and Vibration Lab (DLC-6)
b. 190716/120716 DLC Summier Internship Project-1
tInstitute Leveld (Evaluation
7. [ 1ea7177120717 DLC Ureative Problem Solving (DLC.7)
]
L
To prepare and finalize the syllabus of courses 1o be offered (for the batch adminicd in 2020-21)under Departmental
Elective (DE) Course(in traditional mode) for B. Tech. VI Semester along with their COs
i . | Mechanical Engincering Automaobile Engincering
| S.No. | Subject | Subject Name S.No. | Subject Subject Name
| ltem [ Code Code
| “E3 | 1 [ 120731 | Advanced Production Technology 1 190731 Vehiele Dynamics
| 2 | 120732 [ Metrology, Measurement and Control 2 190732 Hybnd Electnie Velucles
[ 3 | 120733 | Total Quality Management
To propose the hiet of courses which the students can opt from SWAYAM/NPTEL/MOOC based Platforms, to be oflered in
online mode under Departmental Elective (DE)Courses, with credit transfer in the B, Tech. VIl Semester under the
flexible curniculum (for the batch admitted in 2020-21)
' ) 'bllrt'!lan_i_:a_!l_ﬁngi_nr_ning Automaobile Engincering
S.8o. | Subject | Subject Name S.Na, | Subjeet Subiject Name T
| | Code Cuade ]
. 120761 | Foundation of Computational Fluid | 10761 | Farm Machmery
I | U;.'n.'mm 5
] | p——— 1 . T . * — =
i::: 2 120762 | Intresduction 1o Camposiies 2 190762 | Introducton to Mechameal Vibration
| 3 120763 | Advanced Machiming Processes 3 hﬁinﬂ._‘: Towder Metallurpy
| L I — — — — e — — T o R
[4 120764 | 1 m.-l“ni,‘nl:.ll'. of Addinve 1 P76 | Sustnable Power Genermtion Syaters
Manufacturing Technologies .

S [ l;‘ﬂl]‘i-'._ I |-|-:r§-_:, Conscevation And Waste
Heat Beconery

B 1 10 | Wtk systern Desipn

L_T'cT-p:p:Enrl finalize the syllabus of courses o be oftered (for the hatoh m}m:.l'n‘h'u‘_m_."ﬂ.‘?.Juﬁuln the Upen Category
(O C) Conpsestin traditionanl mode ) For 15 Tech VE semester students of wiber e

Partments along with they €0x
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 OpenCatepory (OC-2)
S.No. | Subject Code | Sobject Name
! 10208 Solar Enerpgy
2 910209 Mamntenancé
Engincering
1 G020 Supply Chin
Monagement

To prepare and linalize the Experiment st/ Lab manual o
Tech, VI semester (for the batch adminted in 2020-21)

r Depantmental Laboratory Course (DLC) 10 be offered in B,

.-\ut.l-lm_n'lii.'\'lninlﬂ'.nm-c (190715)

llt'liﬂilli_!.l'_nnd\_'ihrnIirm l.nl:__i_l_il'jiffj__

Lo Study and layout of an automobile repair, service
and maintenance shap,

2 Swdy and preparation  of  difTerent
statements/records required  Tor the repair and
maintenance works,

3. Cylinder reboring — checking the cylinder bore,
Setting the tool and  reboring.

4. Valve grinding, valve lapping - Setting the valve

1. Determination of Critical Speed in Whirling of Shafts,

2. Determination of Natural Frequency in Longitudinal
Vibrating System.

Y. Determination of Natural Frequency in Torsional
Vibkrmtion System,

4. To verify the relation of compound pendulum & 10
determine the radius of gyration

5. To study the undamped free vibration of spring mass

hnt'n angle, grinding and lapping and checking for valve system.
ME6 leakage 6. To study the forced wibration of simply supported
5. Calibration of fuel injection pump beam for different damping.
6. Minor and major twne up of gasoline and diesel | 7. Undamped tensional vibrations of single and double
enpines. rotor system.
7. Study and checking of wheel alignment - testing of | 8. To study the damped torsional vibration of single rotor
camber, caster, system and to determine the damping coefTicient,
8. Brake adjustment and Brake bleeding, 9. To study the forced damped vibration of spring mass
9. Banery testing and maintenance system,
10. Swdy the machine fault diagnostic system based on
vibration analysis,
To propose the list of "Additional Courses” which can be opted for getling an
fi) Honours (for students of the host department)
(i) Minar Specialization (for students of other departments)
| [These will be offered through SWAYAMNPTEL/MOOC based Platforms for the B.Tech, VIT semester students (for the
hatch admuted in 2020-21)] and for B.Tech, ¥ semester (for the batch admitted in 2021-22))
Sem v Vil '
(for the batch admitted in 2021-22) (for the batch Admitted in 2020-21) l
1. Principle of Hydraulie Machines and Syslem L.Fundamentals of Antificial melligence (17 W
Honours Design (12 Weeks) genee (12 Weeks) ‘
Cotrse 2. Rapid Manufacturing (12 Weeks
Name 2. System design for sustunability (12 Weeks) : Y |
Item . 3. Neat Exchangers: Fundamentuls and Desipn Analvsis |
MET 3 Manufacturing Systems Technology Pan 1 & | (12 Weeks) ’ 7
012 Weeks) :
T Sem v [ E— h "——\.”—'- —
{Tor the hatch admiticd In 021-27) (for the batel Admitted in 2020-21) ‘J
“Mumor | L Basics of Matenals ngincenng (12 Weekes 11 e WA T e —
(.‘:“m 2, Fluid Mechanics (12 Weeks) / ceks) ;. I\n: Flr'MI'I!m h1c1:;nllup_'-"tli Weeks)

Name - Applicd Thermodynamics for Engineers (12 Weeks)
| Tu prepare and recommentd the selieme strietire o W Tech 1 Somocrs —_—
Ttem a.-."r.ul!rrr'd in 202122 e uf WTech, 1V Semester snder tlie flexible cormeulam (tor the Bafoh
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MADHAV INSTITUTE OF TECIINOLOGY & SCIENCE, GWALIOR

(A Govt. Alded UGC Autonomous & NAAC Accrediled Institute Alliliated to RGPV, Bhopal)

S.No. Automabile Engincering Mechanical Engincering
Subject | Category Subjeet Name & Subject | Category 5“"]“"1_““"‘" &
| Coue Title _Code Thtte
. 190519 MO [rata Science 120519 e Dala Science
2. W dustrinl Bnsinee: o : : Theory of Machines < [1{DC-9)
190811 DO Industoal Engineenig (1DC-Y) 120520 De cor)
3. 190513 e Heat and Mfm Transier 120511 be Industrial Engimeering (DO 1)
_ (L0102 10) I
4 190514 ne Desipn nf;]).:'fhll?;‘ I:lements 120813 ne [leat and Mass Transfer (DC-11)
5. 190520 e AutumullwELI|.:\5|5 (DC-12) 1105818 W Muochine Desipgn (1DC-12)
|6, 19051 & pLe Manor Project-| 120516 NLC Munor 'roject-1**
7. self-learmng Tresemation 120817 s ; :
Semunar/ " ! e -~ : Sermnar! Self-learning/Presentation
s Ly ' h :
190517 | Seirostudy | (SWAVAMNITEL/MOOC) Sell-Sudy | (SWAYAMMNPTEL MOOC)*
8 Novel Engaging Course : —
. : il S - Novel Engaging Course
5 . "
100ywr CLC Unformal Learing) 200XXX CLC (Informal Learning)
9, Summer Internshup Progect-11 ; ‘ :
. ! ship I* t-1l
190518 |  DLC (Evaluatian) 120518 pLC Sumemer bitemahip Projce
{ Evaluation)

To prepare and recommend the syllabi for all Departmental Core (DC) Courses of B, Tech, V Semester (for the hatch
admitted in 2021-22) under the flexible curriculum along with their COs,

QJ‘//'

w

p—

S L -t

7 lm"/

\

Vi

Automahile Engineering Mechanical Engineering
Ttem S.No. Subject Subject Nome 5.No, Subject Subject Name
ME9 e Code .

1 190511 Industrial Engineering 1 120511 Industrial Engincering

2 | 190513 Heat and Mass Transfer 2 120513 Heat and Mass Transfer

3 190514 Design of Machine Flements 3 120515 Machine Desipn.

-4 1490520 Automotive Cliassis 4 120520 Theory of Machimes-11
ltem To prepare and recommend the suggestive Experiment list/ Lab manual and hst of projects which can be assipned under the
MEL0 | Skl based mini-project” eategory in various laboratory component based courses to be offered in B. Tech. V' Semester (for

the batch admitted in 2021-22)
190520: Automotive 120515: Mnchine 190514: Design of Machine 120520: ToM-11
Chassis design Elements
1. Swdy and Construction of | 1, Fronte clement [ FEA of lap joint based on Linvestipation of EYTOSCOpIC
physical model of Chasas | analysis  of  Helical |various geometrical | couple  for  self-balancing
layout  and s main | compression spring for [parameters  to study  the | vehicle
components three wheelers |behavior of weld strength 2. Understanding of balancing
2. Structural  analysis ol | automotive suspension 2. Simulation of welding 1o | and alignment.
Chasns of a vehicle and its | 2. To prepare wooden |study  residual - stress — and | 3. Development of various toy
main  components  through | model  Multi  Leal |distortions mechanism
Design tools, spring. 1. Analysis of composite mulii | 4.Understanding— of  Gear
1. Design, Calculation and | 3. To prepare wooden [leal  spring  using ANSYS | hused quick return
simulation  of Rack and | model of Gear box, 202001t mechanism.
| Pinton mechenism to sieer a | 4 To prepare wooden |4, Heat Transfer analysis for | § Investigation and
vehicle using design tools, model of Benring, dilfferent materinls  of  hall “lhii.‘l'ﬁlﬂlldil‘lg of geared eycle.
l 4, Study and Construction of | 5.5tress analysis  on [benring using ANSYS 2020 6lhulerstanding of .y.-."ar
| physical mdel of | Spur Cicar and [1¢] mechomism used in watch
| comtactless braking nystem durbility  study by 5. Numerical  anolysis  of | 7, Desipn of easy (make/use)
g Swdy and  Structursl | FEA Muodificd 1omh in Spur Gear | eyele. ’
analysis of Shock abrorbers for increasing the performance H:Wmi.in!: model of
for two-wheeler and  four- by reducing  the assembly | oepievelicnl pear i,
wheeler. ertors amd gear shippage in the | 9. lnvestipation unl
0. Asscmbly und il direction during dynamie | understanding of sports vyele.
dismantling  of aulimolive louuling
engine and clutch
| T propose the st of couses rom SWAYAMNITELMOOC FItoms o be offerel (for the bated admitted (o 2021-22)
Item in online mode under Self-Learning/ Preseatation, m the 14, Tech. 1 Semioxter
MELD R

e
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. _Nunu-_n!_,‘i_uhjr_n__ - - T _—  Cule o Week
Foupdations of Copminve Robatics 120517719051 70) 1 _:
Prnciples 1V ibraton Control (TR Il RTAY 7ll_ll _'!_
Weldimg of Advanced High Strength Steels tor 1205170905170 4
Automonve Applicanons
— I—
To review, prepase, finalize and recommen the Scheme & Syllabi fabong with the Course Qutcamer) of I semester 13,
Tech. programmes (for the batch admitted 2022-21 Session)
S.No. Automubile Fngincering Mechanical Engineering
Subject | Categary Subject Name & Subject | Category Subiject Name &
. Code L Title  Cwle |} Tie
' . | 2100028 | BSC | Engineenng Mathematies-11 [ 2100025 BSC | Engmeenng Mathematics- 11
._:- NIRRT e Mechanies of Materials 212030 1 Mechanics of Matermale
' L3 218033 | poc | Automonve | ngines 21203212 ne Theary of Machines <1
| 4+ 190313 Do Metal Cutting and Machine “etal f;LIT.Tihg and Machine
. Item Taals 2120333 nc Tonls
ME2 S [ 290334 | DC [Fluid Mechanics & Hydraulic| 2120334 ne Fluid Mechanics and
J Maclines Hydraulic Machines
6. | 2180335 nc Software lab 2120335 nLe Sofiware lah
[ 7. Self-leaming/Presemuation Self-learming/Presentation
119033 | g : ’ e :
190336 | DLE |iswaAYAMAITELMO0C) | 2120036 | DLC |/ cu i v AMINITELAMOOC)
K. A Frivaring Now -ngaging € J
WONXX | CLC Navel I-tILaL||1Ht"1|urtc AOXN N CLC ovel Engaging ( !umu
| | tluformal Learning) fnfurmol Learning) |
i 9. | Summer Intemship Froject-1 Summer Internship Frogect-[
- .
Eatam - {Institute Level) (Evaluation) 2120337 DLC (Institute Level) i Dvaluation)
|
To review, prepare, finalize and recommend the hst of expeniments! Lab manval and skill based mim projects for vanous
labaratory courses 1o be offered in 11 Semester (for the batch admined in 2022-23),
[ LZI'JﬂJFI:&ummnIi\f Engine 2120332: TaM-1 2120334/2190334: FMIIM
I, Enpaping and  desengaping | LDesign and Fabocation of a Umiversal | 1LY ajeet o ealeulate the  Meta
engine from trensmussion | Coupling (Hooke's Joint) centric height for differem objects.
. through  cluich  wsng  serep | 2.Design and Fabrication of Agricultural | 2.P0ject 1o define the concept ol
| ltem engine matenal Cutter Using 4 Bar mechanism, forced vortex and free vortex.
MED3 2To prepare wooden model | 3Desipgn and  Fabncation  of  Air | 3.Project to demonsirate the waorking

Connecting rod
31To prepare wooden  model
| prston and piston pin,

Compressor Using Cronk and Slotted Link
*echanism
4 Design and  Pabirication  of  Industrial

ul Adr Tmpulse Turbine
4.Mropect 1o show the meatming of
Hydrostntie Forces in Mane suface,

| 4 To prepare a model showing
the transmistion system of 1wo
[ wheelers

Conveyor Using Four Bar Mechnnism
5 Desipn and Fabrication of sliding RAM
by using quick return pechanism

SPopect w0 show the meaning of
Hydrostatic Forces in curved surface,

T prepare wooden  model
crank shall
[ T propoe the st of courses trom SWAYAMINITELMOOC Platforms w be wifered (fow the buteh admitted in 2032-23)

in emline mode under Self-Learning/ Presentation, in the 1 Semester

=

5. Nu, C Name of H;ill‘l’l T Colle T Week
atem T | Manutactanny Fovesses - Casting And Jowing | 21 W0y | 4
S l 2 Undentanding Deapn | rovee e | 0
[ ) Froduct Design and deve lopinen . 20521 V) q _-i
| —— - : IS — — - ) . S
I_._——-— To Review, prepare and pecommmend the scliome stouctin [N -*\_','”u'u “ll'"‘F'- with e Cinrne Ohilcemes), st of expeniments’
| Lab manual and skall h.n(';i i progects foa vorpous laboratony conrnes of 1 seamester I Tech, progensmnies (fur the bateh
Hem | oamitted in 2023-24 Sesslun)
AMELS
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR

(A Govt, Aided UGC Autonomous & NAAC Accredited Institute Alliliated ta RGPV, Bhopal)

o _
S.Nao. Mechanical/Automohile Englneering
L | Subject Cade Catepory Subject Name
! R LIUTTY scC Fngnecrng Mathematics-1
2. 2100122 LS Computer Mrogramming,
3. 200021 s Hagic Mechuniedl Enpineening ]
3. 2100022 LsC Basie Flectieal and Llecironics Enpmeering
. 5. 2100020 LS Hasic Civil Enginecnng and Mechanics
6. 2120026 1:SC Basic Mechanical
Engincering Lab ]
lem | To review the CO attainments, to identi fy gaps and lo suggest corrective measures for the improvement in the CO attainment
MET6 | levels for July-Dec 2022,
le )
A lt_:';‘.; To review PO anainment of 201 8-2022 hatch, CO-I'O mapping matrix with attninments and gap nnalysis
ltem | 14 prepare and rl:cnmmrn.-j the syllabi of Mandatory Audil Course: Univ_r:rallum:m Values & Professional Ethics
_MEIS (UHNVPE). (at institute level)
To review cumcula feedback from various stakeholders, its annlysis and impact
Item
MEL9 {Stakehalder feedback analysis must also contain an Action Taken Report (ATR) and the detalls/data of the
: stakeholders who have responded through GOOGLE form (such as Name, organization, mail id, phone no., If
available) must also be shiared along with the feedback of the alumnifemployer)
It
\IETD To review the Course Outcomes {COs) feedback of various courses, its analysis, and ATR (for July =Dec. 2022 semester)
To discuss and recommend the scheme structure & syllabi of PG Programme (M. /M. Tech /MCAMBA) along with theiwr
Course Outcomes (COs)
S.No, | Subject Code Subject Name &
Title
Item N E Computational Techmgues
AME2 r3 Sl ]2 PPeodduction Engineening- |
3. Sn] s Mamienance Managemeny
4. | DE-I Llective-l
5. | o *Upen Category Course - | {0C-1)
f, S66120 I'roduction Engineening Lab-| .
7. SO0121 8 Self Learnmg / Presentation
1
\II :r:n: To recommendd the scheme structure and Syllabus of Ph.D. Course Work (specific to Doctoral Research Scholurs, il any)
_"l';_'__:"_ Any other matter

Apan from the above points, the following points were discussed/Sugpested in meeting;

1
2.
3.0M

Al syllabuscs should have prelims written,
Suhject offered by NPTEL should be advanced in nature,

ore Open Category (OC) courses should be added,

"
A 5 \(ikin AT
/ b e
- . -
Dr. Dineth Kumar Bir. Giehidra Norkey Dr.Nitin Upadhyay Dr. .‘iurnndrl;;\:u.'
Rathore (T¥o5 Member) (oS Member) Chourasiva
(BoS M__cm!ﬂj (Has Member)
N 2
¢ resen] ('/
A TR Innnu[-l\' e Amil Ahlewar Mr. ¥, Slilshare Mr. Hll:lrnllm
(oS Member) (BoS Member) (HoS Membier) {305 Member)
7
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MADHAY IN'STITU’I‘E OF TECHNOLOGY & SCIENCE, GWALIOR

(A Govt. Aided UGC Autonomous f NAAC Accredited Institute Affiliated 1o RGPV, Mhopal)

i

Mr. 'ﬁ (hllurwrh
{BoS Member)

@?” 7 }‘a;(;‘ et

..a}j;/;l/
Drdyvoti Vimal

(Hos h{f“'l‘ﬂ'l‘]‘]

Dr. h].li.ﬁngur Dr. Prate IJII:A\W“
(NS Memben) {Bus Member)

:"n.!.i ny PEQ..\.{"I'I T

Er, Anil Gupta
(Indusiry Expert)

onling Preset
I, A, K., Tiwari
(AL Nominee)

Me, T, l\arl

(oS Member)

D C. S Malvi

(BoS Member)

onlimr Prevent enline Presemt
Er. Amit Lahariya Er. Abhishek Khare
{Alumni) {Alumm)
online feesenr nnline fresen -

. Mukul Shukla Iir. Prashant Kumar Jain

(AC Nominee) gil‘\-’ Nominee}

Dr. M, K. Gaur

(BoS Chairman)
s
DEAN (ACADEMICS)
MITS 3
GWALIOR
8
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
(A Govt. Aided UGC Autonomous & NAAC Accredited Institute Affillated to RGPV, Bhuml]
Department of Mechanical Engineering

To prepare and finalize the scheme structure of B.Tech. VII Semester with the
provision of Three Departmental Electives (DEs) (in which two Departmental
Electives to be offered in online mode with eredit transfer) and one Open
Category (OC) Course for the batch admitted in 2020-2].
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALION
(A Govt. Aided UGC Autonomous & NAAC Accredited Institute Alfillated to RGPV, Rhopal)
Department al Mechanical Engineering

| Item To prepare and finalize the syllabus of courses to be offered (for the batch
NME3 | admitted in 2020-21)under Departmental Elective (DE) Course(in traditional
mode) for B. Tech. VII Semester along with their COs

A , %‘L’ ’@1/
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
(A Govt. Aided UGC Autonomous & NAAC Accredited Institute Affiliated to RGPV, Bhopal}
Department of Mechanical Engineering

Departmental Elective (DE) category courses (DI-2)
Mechanical Engincering Automobile Engineering
S.No. | Subject Subject Name S.No. | Subject Subject Name
Code Code
1 120731 Advanced Production | 190731 Vehicle Dynamics
Technology
2 120732 Metrology, Measurement and 2 190732 Hybrid Electric Vehicles
Contral
3 120733 Total Quality Management

13
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
(A Gowt. Aided UGC Autonomous & NAAC Accredited Institute Affiliated to RGPV, Bhopal)
Department of Mechanical Engineering

120731: Advanced Production Technology {Tor batch admitted 2020-21)
g“'“ﬂ‘.‘_!'L | Title Caode Credit-3 Theory Paper
E ‘-‘I‘lﬂ.ﬂnwm Advanced 120731 L{T P | Max.Marks-60
“lective- DE 2 | Production 3 - - | Min.Marks-19
Technology Duration-2 hrs.

Course Objectives: To make the student understand:

1. the application of computers in various aspects manufacturing to reduce manual processing and linking

Zzn:l"ulurs to all the manufacturing machines and increase the productivity and reduces the unnecessary
sts.

2. the fundamental of automation and bricf history of robot configurations, sensors, end effectors, vision

systems and to impart knowledge of various additive manufacturing Technologics for application to various

industnial needs.

Pre-requisite: Manufacturing Processes, Metal cutting

Svllahus

UNIT-1 FUNDAMENTALS OF NC, CNC & DNC MACHINES: Principles of numerical control, types

of CNC machines, features of CNC systems, integration of CNC machines in CIM environment, Direct

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

UNIT-IICONSTRUCTIONAL FEATURES OF CNC MACHINES and PART PROGRAMMING:

Features of CNC Machines such as Structure, Drive Mechanism, Main drive, feed drive, Spindle Motors,

Axes motors, Tool magazines, ATC, Control systems, Feedback devices, Input media and coding formats.

Manual part programming for Lathe, Drilling and Milling machines, Cutter diameters and Length

compensation. Computer assisted part programming Languages APT, EXPAT, ADAPT, COMPACT.

Computer numerical control, direct and distributed numerical control, adaptive control. _

UNIT-1II GROUP TECHNOLOGY & FLEXIBLE MANUFACTURING SYSTEMS: - GT Part

Families, Classification & coding, M/C Cell Design, Benefits of GT. FMS Workstations, Malerial

Handling & Storage Systems, Computer Control System, Planning of FMS Analysis Methods. Basic

Elements of an Automated system, Levels of Automation,

UNIT-IV INDUSTRIAL ROBOTICS: Industrial Robots and their applications for transformational and

handling activities. Configuration and motions, robot classification and their performance capabilities,

hardware of robots, Actuators, sensors and end cffectors, selecting assembly machines Feeding and transfer

of arts, applications of robots in manufacture and assembly.

UNIT-V ADDITIVE MANUFACTURING: Introduction and Basic Principles of Additive
Manufacturing, Development  of Additive Manufacturing  Technology, Generalized  Additive
Manufacturing Processes, Photopolymerization Processes / Powder based system Processes / Extrusion-
Based Systems, Material Jetting / Binder Jetting / Sheet Lamination/sintering Processes, Prototyping,
Rapid Tooling. Applications of Additive Manufacturing, Comparison of Additive Manufacturing
Methods.
Course Outcomes: After successful completion of this course students will be able to:

CO1 Hiustrate the concepts/components of computer integrated manufacturing and integrate them in a
coordinated fashion. .
CcO2 Demonstrate the machining operations, programming languapes and its control system used for

solving |:r.1n:1ic:1| problems of automation based,

CO3 Compare the components of computer integrated manufacturing and integrate them in a

coordinated manner. | .

CO4 Decide between the various trade-ofls when selecting AM processes, devices and materials o suit

p-lrliculur engincering requirements.

COS Designing Flexible manufacturing cell ruﬂu: carrying out Group technology study, Autogated

Materia] Handling Sysicits, Automated Inspection Systems and finally creating IFMS. \,
1 _ yatems a1

COG Knowledge inthe broad spectrum of Production Engincering. )

L
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. MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
(A Govt. Aided UGC Autonomous & NAAC Accredited Institute Affiliated to RGPV, Bhopal)
Department of Mechanical Engineering

I,
Automation.
]:uhhca:ion,

COAHE)’EI.:M by I. N. Rao, I". N. Rao, Tata McGraw 1l publication
| Man:ﬁﬂ; Cf"m“]l nrmm.jl'-mc lnnl.-:' by Koren "e'nr:‘sm. Tnl;'l h-!rﬁ_r'nw Hill puh!iFuIiFm
Manu uring Engincering And Technology by j,ctnpc I'falp:il-;‘n:'.n, PHI publication.
(“Th CANICIM by Bhupendra Gupta, Dhanpat Rai publication
\hr::;rs“'n. Bl‘scn- smckcr, Additive Manufacturing Technologies: Rapid Prototyping to Direct Digital
- endlactuning. Springer, 2009,

‘\;\’illlop;ig‘;:n' Hague, Dickens, Rapid Manufacturing: An Industrial Revolution for the Digital Age.
cy, 2005,

e e PR —— B
Production system and computer integrated manufacturing by M.P. Groover, PHI

®

A e e
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MADHAY INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
(A Govt. Aided UGC Autonomous & NAAC Accredited Institute Affiliated to RGPV, Bhopal)
Department of Mechanical Engineering

120732 a1,

. o fned 202021
trology, Measurement and Control (For bateh adumitie "

Categary o “Title T Cade | Credited Theory Paper

Diepy; . — S N I —
I:fp':-""““"" Metrology. 120732 LT [ | MaxcMarks-on
Sethive -DE2 h-lL‘.'l\'.||1:mtn-| and Min Marks-19
Control 1 . Durntion-2 his.

Cou S
rse Objectives: To make the students to understand:

- The types of errors, design of limit gauges and various comparative measurements,

. Lhc fundamentals of gears, thread measurements and measurements of surface finish,

1 onwgulact measurement techniques using optical methods and vision techniques,

':- %mrdm::tc metrology and Form Measurement.

<. 1he use of control char.

Prerequisite: Nil

Svllabus

Unit ~1: General Concepts of Measurement; Definition-standards of measurement, errors in
measurement, limit-gauging, various systems of limits, fits and tolerance, interchangeability, 1SI and
ISQ system. basic principles and design of standards of measuring gauges, types of gauges and their
fifs'!l-'". accuracy and precision, calibration of instruments, principles of light interference,
mnterferometer, measurement and calibration.

Unit -II: Lincar and Angular Measurements; Slip gauges, micrometers, verniers, dial gauges,
surface plates, comparztors- mechanical, electrical, pneumatic and optical comparator, angular
measuning instruments- sine bar, angle gauges, spirit level, autocollimators, clinometers; measurement
of straightness, Matness and SqQuareness.

Unit —111: Measurement of Surface Finish and Measuring Machines; Surface finish- definitions,
types of surface texture, surface roughness measurement methods, comparison, profile-meters,
pneumatic and replica, measurement of run out and concentricity, length bar measuring machine,
optical projection, comparator, tool makers microscope.

Unit —IV: Metrology of Screw Threads and Gears; Internal/extemnal screw thread, terminology,
measurement of vanous elements of threads, thread micrometer method, two wire and three wire
methods; gear terminology, measurement of various elements, constant chord method, base tangent
method, plug method; gear tester, gear tooth measurement; rolling gear tester,

Unit =V: Computer Aided and Laser Metrology, Co-ordinale measuring machine; applications; laser
micrometer, laser interferometer, laser scanning gauge, non contact and in- process inspection, vision

lad 1d —

s}'stcm.

Course Qutcomes: After successful completion of this course students will be able to:
1.State the basic of standards of measurement, limits, fits & tolerances.
2 Compare quality in engincering products.
3.Apply the principle of measurement in QC & QA aspects and calibration of measuring instruments,
4. Analysis the accuracy in the measurement,
5 Evaluate the product quality in manner of dimensional accuracy,
6. Design limil pauges.

Text & References Books:
| Jain R.K.; Engincering metrology: Khanna publishers.

3. Gupta. 1.C. “A text book of engineering metrology™, Dhanpat rai and sons, \\
. _ | \L
4. Galye G.N et al; Metrology for engincers; ¢lbs. 4

5. Rajput R.K; Enginecring metrology and instrumentation; Kataria &sons publishers, /@’L,

: e .
., U/h/ H &g
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MADHAY INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
(A Gowt. Aided UGC Autonomous & NAAC Accredited Institute Affiliated to RGPV, Bhopal)
Department of Mechanical Enginecring

120733. Total Quality Management {for bateh wilinited 1020-21)

T-illr i Code Credit-) Theary Paper

De ANme — . I R 1 N

I;|;|:tnlmulm_‘q Tal Quality Management 120733 I Max Marks-fil)

—e-DR2 | Min Marks-19
3 . . Durarion-2 hrs

___-_‘_-_-__-_-_‘—-—-

Course objectives: To make the student to understand:

- The philosophy and core values of Total Quality Management (TQM).

- How to evaluate best practices for the attainment of total quality.

- The concept of 1SO 9000 and quality manual.

- The various methods of design and development to improve quality of product.

- Impact of quality on economic performance and long-term business success of an organization.
rerequisite: Nil

= A da b b —

Syllabus

L nit - I Introduction: Introduction, Need for quality, Evolution of quality, Definitions of quality,
Dlmr.fnsmns of product and service quality, Basic concepts of TQM, TQM Framework, Contributions of
Dfmlng. Juran and Crosby, Barriers to TQM, Quality statements, Customer focus, Customer
onientation, Customer satisfaction, Customer complaints, Customer retention, Costs of quality.

Unit - I Principles: Leadership, Strategic quality planning, Quality Councils, Employce involvement,
Motivation, Empowerment, Team and Teamwork, Quality circles Recognition and Reward,
Performance appraisal, Continuous process improvement, PDCA cycle, 55, Kaizen, Kanban, Supplicr
partnership, Partnering, Supplier selection, Supplier Rating. -

Unit - II1 Tools and Techniques: The seven traditional tools of quality, new management tools, six
sipma: Concepts, Methodology, applications 1o manufacturing, lean manufacturing, Agile
manufacturing, Service sector including IT, Bench marking, Reason to bench mark, Bench marking

process, FMEA, Stages, Types.

Unit- IV Tools and Techniques: Control Chants, Process Capability, Concepts of Six Sigma, Quality
Funection Development (QFD), Taguchi quality loss function, TPM Concepts, improvement needs,

Performance measures.

UNIT- V Quality Systems: Need for 1SO 9000, 1SO 9001-2008 Quality System, Elements,
Documentation, Quality Auditing, QS 9000 — 150 14000 — Concepts, Requirements and Benefits, TQM
Implementation in manufacturing and service sectors,

Course outcomes: After successful completion of this course students will be able 10
1. Discuss zhout guality measures, Quality control techniques,

2 Describe various theories of Taotal qu::]ily nnagenent.,
1 Determine the cost of poor quality and process effectiveness and efficiency to track performance

quality. ’ _ _ B
4. Apply appropriate technigues i dentifymg customer needs, as well as the quality impact that will
be used as inputs in TOM methodologies.

Evaluate the performance excellence of an organization, and determine the set of performance

indicators
6. Enhance management p

FJ\/ Y ‘f;« P '(9 C Q‘L"ﬁ
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rocesses, such as benehmarking amd business process reengineering
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Text & References Books:

TO 5 e _— .
QM by Dr, K.C.Arora, $.K.Kataria and sons Publication, Delhi.

2 Jack Hiradsky TQM Hand book McGraw Hill New York

3. JH Taylor TQM Field Manual Me. Gre il Newyork

4. Chrisk Hakes: TOM-The key to business, Chapman and Holland.
3. Kim Todd, " World-class Performance”, McGraw 1ill, London
6.

W I Sivanesan Production/Operations Management, Rich
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
(A Govt, Aided UGC Autonomous & NAAC Accredited Institute Affiliated to RGPV, Bhopal)
Department of Mechanieal Engineering

I‘“]?‘ |: Vi hicle Dy naimbes lp Bateh adindited 1020-21)
Cater . — - — —— —- - = = —
Megory Thle il Credir-} Theary Faper
Ve, ) — — . - — . —
:nll'”“" il Flectves | Velicte Dynamiey Y LI T P | MaxMarks o
’ N Min Marks- 19
i | . N I haration-2 s,

T " R ' £l f
| urvqnuilr: Automotive t‘ll.'n\u, Automotive transmission, I|I('HI')" |-||"|1-|;w|;mc_

Conrse Ohjectives:
1
!

o make the students 1o understamd;

- Tire and road interaction characteristics.

- The handling characteristics of vehicle.
The longitudinal, lateral and vertical dynamics under braking, acceleration and COMCTINng.

- How noise and vibrations are penerating inside and outside of the vehicle and transfer 1o the
passenper’s compantment,
Syllabus

da ‘ad 1S

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

Unit -2 Performance characteristics of road vehicle: Various forces opposing vehicle motion, their -
nature and factors affecting these forees. Tractive effort and power available from the engine,
equation of motion, maximum tractive effort and weight distribution, stability of vehicle on slop, road
performance curves, acceleration, gradability, drawbar pull. Transient operation of vehicles: inertia
cffects, equivalent mass, equivalent moment of inertia, time taken in synchronization during change
of gears, cffect of flywheel inertia on acceleration, dynamic of vehicles on banked track, gyroscopic
cflects , net dnving power.

Unit -3 Braking performance: Braking of vchicles, brakes applied to rear wheels, front wheel and
all four wheels, motion on straight and curved path, mass transfer cffects, braking efficiency, stopping
distance, reaction time and stopping time, brake locking anti-lock drives, caleulation of mean lining
pressure and heat generation during brakes.

Unit- 4 Vehicle ride characteristics: Human response to vibration, vehicle ride models, road surlace
profile s a random function, frequency response function, evaluation of vehicle vertical vibration 1o
nde comfon cntenon,

Unit- 5 Two - wheeler dynamices: Stability & handling, vehicle motion ride control, varions vehicle
models, pyroscopic effect, effect of tyre and wvehicle parameter on stability and handling
characteristic,

Conrse Ouloomes: - |
-f‘_;“l,‘l' successiul completion of s course students will be able w;

CO1: Define the vanous forces acting on the vehicle.

CO2: Explain the tire and road interaction charactenistics, \J
CO3: Evaluate the handhing characteristios of velicle.

CO4: Examine the vehicle stabiliny under braking, acceleration and cormering,

CO5: Develop the mathematical model to predict the ride characteristics of the vehicle.
CO6: Evaluate the dynamic performance of two-wheel vehicle,

W nn
f\J\/ Vs s gé”‘r ¥ ©
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR

UGC Autonomous & NAAC Accredited Institute Affiliated to RGPV, Bhopal)
Department of Mechanical Engineering

(A Gowt. Aided

Text Books:

R.no V. Dukkipati, Jian Pang, “Road Vchicle Dyn
Singiresu S, Rao, "Mech

LY. Wong, "Theory

amics problems and solution™ SAE. 2010
anical Vibrations," 5th Edition, Prentice Hall, 2010

; of Ground Vehicles", 4th Edition, Wiley-Interseience, 2008

Rajesh Rajamani, "Vehicle Dynamics and Control," 2nd edition, Springer, 2012

Thomas D, Gillespie, "Fundamentals of Vehicle Dynamics," Society of Automotive Engineers Inc,
2014

woB L —

_Efcre_n_gglhmks:

- Dean Kamopp, "Vehicle Dynamics, Stability, and Control", 2nd Edition, CRC Press, 2013

- R. Nakhaice Jazar, "Vehicle Dynamics: Theory and Application”, 2nd edition, Springer, 2013

- Michael Blundell & Damian Harty, "The Multibody Systems Approach to Vehicle Dynamics",
Elsevier Limited, 2004

- Hans B Pacejka, "Tyre and Vehicle Dynamics," 2nd edition, SAE International, 2005
-John C. Dixon, "Tyres, Suspe

nsion, and Handling, " 2nd Edition, Sociely of Automotive Engincers
Inc, 1996

d Pd —

i Is

=)

- Jan Zuijdijk, "Vehicle dynamies and damping,” First revised edition, Author House, 2013,

/ . P \’ 1 S J s
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MADHAV INSTITUTE OF TECHNOLDGY & SCIENCE, GWALIOR
(A Govt. Aided UGC Autonomous & NAAC Accredited Institute Affiliated to RGPV, Bhopal)
Department of Mechanical Engineering
190732- Hybrid Flectric Vehicles
Category

iar batch admitied 2020.31)

Titte . e o CCredit-) --'lllrnr'\ aper
ﬁi;‘\'LF".u"ntji t 1;;.t|ws_ i Habsnd | levtne TR I I I* Max Marks-60
DE2 Velnoles N Min Marks-19
1 . Dasration-2lirs

Pre-requisite:

Basic Flectneal Engincenng, Automotive Flectrical & Electronics System

Courve Objectives: -
To make the students to understand:
1 T\‘

rovade knowledge about application of hybrid and clectric technology.
v of vanous components of energy storage devices in Vehicles

s
- ~
2. Stud

'

}:13}*‘..‘\

Unit -1 Introduction to Need for Alternative System:

History of electric and hybrid vehicles, Need
of clectne and hybnd vehicles — comparative study of diesel, petrol, electric and hybrid vehicles.
Limitatrons of electric vehicles Specification of different electric and hybrid vehicles.

Unit -1 Energy Storage Devices and Fuel Cells: Electromechanical batte
‘ead 2cid batenes, nickel based batteries, lithium based batteries,
thermodynamic voltage, specific energy, specific power, energy efficiency and ultra-capacitors.

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

ries- types of batteries —
electrochemical reactions,

Usst-111 Electric Vehicles: Electric vehicle lay

i S R
cCharacirmnst

out, performance of electric vehicles — traction motor
ics, mactive offort, transmission requirements, vehicle performance, energy consumption,

scvimizpe and hmnations, specifications, system components, clectronic control system, safety and

chzllcnee i clecinc vehicles.

Lmit -IV Hybrid Vehicles Concepts of hybrid electric drive e, e
paralicl Inbnd dlectne drive train, merits
f'—»:- }.'. ""'f Pl r'-.“

1 hvbr
MES, SEE-I0 0Y0N

s, architecture of series and
and demerits, hybrid electric drive train design, mild and
d electric vehicles and range extended hybrid clectric vehiceles.

———
g

Lnit -V Propulsion Motors and Controlle
znd [XC metors. Charactenstio

& gL Lk

rs: Types of electric motors - working principle of AC
of shunt, series and compound Lype of DC
and scparatcly orited DC motors. AC single phase and F-phase motor -

1"
A . -5
snocd ConUroic
1

motors- permanent magnet
imverters - DC and AC motor

Course Oulcomes:

Alter successful completion of this course students will be able 1o
COl State the Basic concept of hybnd and electne vehie)es
CO2: Select the suntable technalogy related o different CHEeTpy
O3 Demonstrate bybrd and clectn technolopey

CO4: Test the performance of vanous eneryy slotage devices and Vehicles
COS5: Classify the vanous category of Ilectne inntonry and conttallers used 1 Ve
CO6: Assemble the vanous components of enerpy storage devices in Velieley

torape devices

hieles
Teat Books: . \\‘ .f
ey ,}?-.
M / / 'A() ﬁ’é_ir ) C _@_{,4 21
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
(A Govt. Aided UGC Autonomous & NAAC Accredited Institute Affiliated vo RGPY, Bhopal)
Department of Mechanical Engineering
I. James Larminie and John Lowry, “Electric Vehicle Technology Explained * John Wiley &
Sons, 2003,
2. Igbal Husain, * Electric and Hybrid Vehicles-Design Fundamentals”, CRC Press,2003.
3. MchrdadEhsani, ** Modern Electnie, Hybrid Electric and Fuel Cell Vehicles™, CRC Press, 2005,

B_ﬂ"l-'_n‘_nct_:'_ﬂunln:

1. Ron HodKinson, * light Weight Electnie/ Hybrid Vehiele Design™, Butterworth Heinemann
Publication 2005,

2. LinoGuzzella, * Vehicle Propulsion System" Springer Publications,2005.

P - /'t.' 7
; A Va X ..-f':'.'r"’ = g/
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" . MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
(A Govt. Aided UGC Autonomous & NAAC Accredited Institute Affiliated to RGPV, Bhopal)
Department of Mechanical Engineering

Item
MIE4

To propose the list of courses which the students can opt {rom
SWAYAM/NPTEL/MOOQOC based Platforms, to be offered in online mode under
Departmental Elective (DE)Courses, with credit transfer in the B. Tech. VII
Semester under the flexible curriculum (for the batch admirted in 2020-21)

23
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
(A Govt. Aided UGC Autonomous & NAAC Accredited Institute Affiliated to RGPY, Bhopal)
Department of Mechanical Engineering

_— -
Departmental Elective (DE) catepory courses (DE-3 & DE-4)
’-_—__————___
Mechanical Engincering Automobile Engincering
S.No. Subject Subject Name S.No. | Subject Subject Name
Code Code
1 120761 Foundation oFCnmpm:uiun:ﬂ 1 1907461 Farm Machinery
Fluid Dynamics
2 120762 Introduction to Composites 2 190762 Mechanism and Robot
Kinematics
3 120763 Advanced Machining 3 190763 Powder Metallurpy
Processes
3 120764 Fundamentals Of Addnive 4 190764 Sustainable Power
Manufacturing Technologies Generation Systems
5 120763 Energy Conservation And
Waste Heat Recovery
6 120766 Work system Design
|

24
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
(A Govt. Aided UGC Autonomous & NAAC Accredited Institute Affiliated to RGPV, Bhopal)
Department of Mechanical Engineering

120761: Foundation of Computational Fluid Dynamics

Category Title Code Credit -3 Theory Paper

Departmental F-:rumhlin_n of L |T |P As per
Elective-DE 3 Computanional 120761 3 SWAYAM/NPTEL
o Fluid Dynamics | norms

SWAYAM/NPTEL Link for the course:
https://onlinecourses.nptel.ac.in/noc2d me73/preview
The details of the course are mentioned below:-
Course Start Course End Date Exam date Duration
_ I):.Il\‘
[ 24072023 15 sep 2023 24 Sep 2023 8 Weeks
COURSE LAYOUT
Weekl

Modulel: Introduction

Module 2: Review of basic fluid mechanics

Module 3: Review of equations and importance of terms

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

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

description about standard test cases.

Week2

Module 1: Steps involved in CFD, Information about Computational domain and gnid with
illustration

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

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

VModule 4: FD formula for non-uniform mesh: mixed denvative

vtodule 5: Derivation for higher derivative: FD formula by Polynomial procedure

Week3 . .
Module 1: Different Approximation Methods
sModule 2: Properties associated with discretization

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

Module $: FD formulation for model equations and explanation

Week 4 _ N .

sModale 1 FY formulation for diffusion equation - 1D

h :

sodule 2: Example and extension to 2D and 3D

.\!uduln: 1. [V formulation for convection and difTusion equation

h KK ' :

Module 4 & 50 Treatment of convective terms - dillerent mterpolations
ik =

LY

Week S - 111t i the performance by dillerent approsnimation for convection tenms \\ /
Module 1 & 20 Hlustranon« Cpe ance b approaimy Ur convection term: Iy

aModule 3: Time integration methods _
:“ “dule 4: Armangement of vanables: Introduction to Pressure veloenty coupling, MAC
M : £

jule $: SIMPLE _ _
::L:i:l: o: Variants of SIMPLE, Projection Method
M :

p W ~\
-7 N
W) Ay Vg
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
(A Gowt. Aided UGC Autonomous & NAAC Accredited Institute Affiliated to RGPV, Bhopal)
Department of Mechanical Cngineering

Week 6

Module 1: Introduction 1o Turbulent flows

Module 2: Deriving governing equations

Module 3: Reynolds stresses, modeling strategy

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

Week 7

Module 1: Matrix imversion — Direct, lterative procedure
Module 2: Direct solver / lterative solver
Module 3 - 5- Iterative solver

Week 8
Module 1 - 5: Demonstration of a test case with a display of working CFD code and details

Books and references
Anderson, D.C., J.C, Tannehil, and R.H.Fletcher,
Publishing Corporation, NewYork.

Ferzniger, 1.1, and M.Peric. Computational Methods for Fluid Dynamics, Springer, 3rd Edition,
2002

Computational Fluid Mechanics, Hemisphere

Versteeg, H.K. and W.Malalasckera, An Introduction to Computational Fluid Dynamies — The
Finite Volume method, Second Edition, 2007,

Chung. TJ.,C omputational Fluid Dynamics, Cambridge University Press, 2002.

X o é‘@lﬁ
/ /é_ d_/ V4 C‘L{/ \:}
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120762: Introduction to Composites

MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR

ded UGC Autonomous & NAAC Accredited Institute Affiliated to RGPV, Bhopal)
Department ol Mechanical Engineering

Title Caode Credit - 3 Theory Paper
Departmental Introduction 1o LfT |p As per
- . " SR . tR M
Elective-DE 3 Composites 120762 7 |- - SWAYAM/NPTEL

norms

S“‘A.Y.-\’.\UNI‘TI-IL Link for the course: -
_lmnx:Hnlﬂinocnursos.lmlel.nc.im’nnc:] meSY% preview
The details of the course are mentioned below:-
Course Start Course End Date IExam date Duration
Date
24 July 2023 13 Oct 2023 29 Oct 2023 12 Weeks

Course layout

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

Week 4: Matrix materials
Week 5: Short fiber composites
Week 6: Short fiber composites
Week 7: Orthotropic lamina
Week 8: Onhotropic lamina
Week 9: Orthotropic lamina
Week 10: Composite laminates
Week 11: Composite laminates
Week 12: Composite laminates

Books and references

Analysis & Performance of Fiber Composites: Bhagwan D. Aparwal & [

)

awrence J. B l'mxlm'.‘"%

/
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
UGC Autonomous & NAAC Accredited Institute Affiliated to R
Department of Mechanical Cngineering

(A Gowt. Aided GPV, Bhopal)
' pa

120763: Advanced Machining Processes
Category T . ' —
crory | Tnl_u (_n_dc Credit-3 Theory Paper
Depanmental .-\:I\':ll]tlml L|T |p As er
Elective-DE3 Machining 120763 — SWAYAM/NITEL
Processes 3 |- } norms
SWAYAM/NPTEL Lin
SWAYAMINPTEL Link for the course: o
htlns:.1-’nnlinm:nurscc.nnlcl.:m.im'nm:!.'-‘ me2preview
_The details of the course are mentioned below:-
Course Start Course End Date Exam date Duration
| Date
[ 21 Aug 2023 13 Oct 2023 28 Oct 2023 8 Weeks
COURSE LAYOUT
Week 1:

Introduction to advanced machining processes and their classification

Week 1:  Ultrasonic machining and its modelling and analysis '

Week 2:  Abrasive jet machining (AJM)

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

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

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

Weck 3: Magnetorheological finishing (MRF)

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

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

Week 6: Laser beam machining (LBM)

Week 6: Plasma arc machining (PAM)

Week 6: Electron Beam Machining (EBM)

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

wWeek 8:  Electrochemical Grinding (ECG), Electrostream Dnilling (ESD), Shaped Tube
Electrolytic Machining (STEM)

Week 8:  Chemical machining (ChM)

ooks and references | -
" VK. Jain, Advanced Machining Processes, Allied Publishers, 2009
(i.'ir'.' I Benedict, Nontraditional Manufacturing Processes, Taylor & Francis, 1987
J .;’\‘ McGeough, Advanced Methods of Machining, Springer, 1988 | N
-”".“'m Ll-Hofy, Advanced Machining Processes: Nontraditional and Hybrid Machining
s, McG ' «d/Tech, 2005
ecces, McGraw-1hil Prof Med/Tech, 200 B . -

grmz’%l? Jain, Introduction to Micromachining, Alpha Science International Limited, 2010

. j:\/ /Z;:i; \[/ (’—1 &z\k, {
ALY SR

da Twd -
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
(A Gowt. Aided UGC Autonomous & NAAC Accredited Institute Alfiliated to RGPV, Bhopal)
Department of Mechanical Engineering

Illﬂﬂ-l_:_l_?_u_nflu_nuﬂials_ O Additive M

I Additive | EIIII_r_II['f_I.I_Tli_IIgIl'l_L‘l_IIllﬂ.l_lg!!,'}_'__ ]
Category r'l'iﬂ-.- Code Credit -3 Theory Paper
Fundamentals o R _:h T |Ip Ae
DCPN‘[I‘I‘lcnlnI Or vdditive ! : I ()?“ - pcr
Elective-DE4 ¢ ¢ 120764 3L T SWAYAMINITEL
’ ¢ Manufacturing - ) ) norms
: | Technologies _
SW AYAM/NPTEL Link for the course:

'_‘.‘_111_5!”ﬂnlinrmurst‘mum'l.*.!u.in!nnc]ﬂ mel12/preview

The details of the course are mentioned below:-

Course Start Course End Date Ixam date Duration
Date
24 Jul 2023 13 Oct 2023 29 Ocl 2023 12 Wecks

Course Lavout

Week 1: Introduction to Additive Manufacturing

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

Week S: Liquid Additive Manufacturing

Week 6: Sheet Additive Manufacturing

Week 7: Wire Additive Manufacturing

Week 8: Wige Additive Manufacturing

Week 9: Wire Additive Manufacturing

Week 10: Powder Additive Manuflacturing

Week 11: Powder Additive Manufacturing

Week 12: Powder Additive Manufacturing

Books and references

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

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

Kumar, L. Jyothish, Pulak M. Pandey, and David lan Wimpenny, eds. 3D printing and additive
manufacturing technologies. Singapore: Springer, 2019,

Jacobs, Paul F. "Fundamentals of stercolithography." In 1992 Intemational Solid Freeform
Fabrication Symposium. 1992,
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR ) |
(A Govt. Aided UGC Autonomous & NAAC Accredited 1n51it1:tq Affiliated to RGPV, Bhopal)
Department of Mechanical Engineering
120765: Energy Conservation And Waste Heat Recovery

Category Title Code | Credit-3 [ Theary Paper
o - Energy LT |p As per
Dcpanmcmnl Conservation 120765 3 - - SWAYAM/NPTEL
Elective-DE4 And Waste Heat » Horms

oo L Recovery _—

SWAYAM/NPTEL Link for the course:

h"m:Hnn'linemurwt.nnlut.nc.in!rmc!i mel22ipreview

The details of the course are mentioned helow:-

Course Start | Course End Date Exam date Duration
Date
24 Jul 2023 13 Oct 2023 28 Oct 2023 12 Weeks

Course lavout

Week 11 Introduction to Waste Heat,
of Thermodynamics — Introduction to

Week 20 Review of Thermodynami

Importance  of Waste Heat

Recovery, Review
First and Second Laws

¢s — Entropy, Entropy Generation, First and Second Law
efficiency
Week 3: Power Plam Cycles - Energy Cascading, Rankine Cycle, modification of Rankine cycle,
examples

Week 4: Gas Turbine Cycle, Combined Cycle, Combined Gas Turbine-Steam Turbine Power
Plant, Heat Recovery Steam Generators

Week 5: Thermodynamic cycles for low tem
Heat Exchangers, Analysis — LMTD and ¢-
Week 6: Analysis of Heat
Waste Heat Recove
Week 7: Hea
Generators,

perature application,
NTU method

Exchanger - continued, Problem solving, Special Heat Exchangers for
ry, Synthesis of Heat Exchanger Network

pipes & Vapor Chambers, Direct conversion technolo

Cogenerations, Introduction to

gies ~Thermoclectric
Week 8:Dircct conversion tech

g2ies — Thermocleciric Generators (contd.), Thermoionie
conversion, Thermo-PV, MHD

Week 9: Heat Pump; Heat Recoy
Week10: Energy Storape
Superconducting Magnetic sto
Week 118 Enerpy Storage Te
Energy Storape, Fuel cells.
Week 12: Encrgy Economics

cry from Incinerators, Energy Storape - Introduction,

Techniques - Pumped  hydro, Compressed Air, Flywheel,
rage

chniques - Thermal storage (Sensible

& Latenn), Battery, Chemieal

Books and references
Nil
(‘.

D b n W

5
A\ w- Y oa e
\/
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MADHAV INSTITUTE OF 11 CHNDLOGY & SCIENCT, GWALION
UGC Autonomous & NAAC Accredited Institute Allilated (o RGIV, thopal)

Department ol Mechanical Fopineering
120766: Wark system Desipn

(A Govl, Alded

( Aepory

Title o - Cole Credit - 3 Theury Paper

Departmental Work system Lo fre A per
: norms

S“r-‘\\‘-\,‘lﬁxlql':l:I.iIlk_rill:-lll_l;‘-l‘tllll'_.\l.‘: =

.|lllli\:Fr‘nnlinvrnurw\.rmtrl.uc.im’:mrl] mel 24/preview

The 1I1-1.-|IIu_:l[_l_1ltp|-t|r-3-._~ are mentioned below;- o _ —

Course Start Course End Date Exum date Duration

Date

242023 13 Oc 203 29 0l B

29 0ct 2023 12 Weeks

Course lavout
Week 1 Waork System Design:  Introduction,

Measurement of Productivity, Productivity Measures, Productivity Measurement Models
Week  2: Factors Influencing Productivity, Causes of Low Productivity,  Productivity

Measurement  Models, Productivity  Improvement Techniques, Numerical Problems  on
productivity, Case study on productivity.

Week 3: Work Study: Basic Concept, Steps Involve
Techniques of Work Study, Human Aspects of W
Week 4: Method Study: Basic Coneept, Steps Involved in Method Study, Recording Techniques,
Operation Process Charts, Operation Process Charts: Lixamples,

Week 5: Flow Process Charts, Flow Process Chants: Examples, Two-Handed-Process Chanrts,
Multiple Activity Charts, Flow Diagrams.

Introduction and Concept of Productivity,

din Work Study, Concept of Work Content, ,
ork Study

Week 6: String Diagrams, Principles of Motion Economy, Micro-Motion Study, Thetbligs,
SIMO Chants

Week 7: Memo-Motion Study, Cycle graph and Chrono-Cycle Graph, Critical Examination
Techmques, Development and Selection of New Method, Installation and Maintenance of
Improved Methods,

Week 8: Work Measurement: Basic Concept, Techniques of Work Measurement, Ste
in Time Study, Steps and Equipment of Time Study, Performance Rating,
Week 9: Performance Rating: Examples, Allowances, Computation
Computation of Standard Time-11, Case Study .
Week 10: Work Sampling: Basics, Procedure of Work Sampling Study, Numerical Problems on
work sampling, Introduction to Synthetic Data and PMTS, Introduction (o MTM and MOST
Week 11 Ergonomics: Basic Coneept, Industrial Ergonomics, Erponomics:
Man-Machine System-1 , Man-Machine System-2 .

Week 12: Case Study: Office Chair, Case Study: 'l;n*.'.*rr Crame Cabin, Case Stdy:
Study: Computer System, Case Study: Assembly Line

ps Involved

of Stundard  Time-1,

Anthropometry,

ur Seat, Case
Books and references

Introduction to Work Study: International Labor Office (11.0)), Gieneva Motion and Time Study

Design and Measurement of Work: Ralph M. Barnes, Wiley, The University of California,
esipn g !

Industriul Enginecring and Production Management: M. Telsang, S, Chand and Compiny Lul,

. ;\}\/ rd M o'~ r\ﬁw - @l_,,
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
(A Govt. Aided UGC Autonomous & NAAC Accredited Institute Affiliated to RGPV, Bhopal)
Department of Mechanical Engineering

190761: Farm Machinery

Category Title Code Credit - 3 Theory Paper
Departmental . LT |P As per
: Farm c .
Elective-DE3 . . 190761 31 - SWAYAM/NITEL
Machinery . ; s

SWAYAM/NPTEL Link for the course:
https://onlinecourses.nptelac.in/noc2d apl2/preview
The details of the course are mentioned helow:-
Course Start Course End Date Exam date Duration

. Date

[ 29 Jul 2023 13 Oc¢t 2023 28 Oct 2023 12 Weeks
COURSE LAYOUT

Week 1:  Importance of farm machines in the contest of enhance production, multiple cropping,
labour scarcity etc.

Week 2: Ploughing and first opening of the soil, the design and component details.
Week 31 Machinery of seedbed preparation operation.
Week 4: Equipment for sowing and planting and inter cultivation,

Week 5: Variable Rate Fertilizer Applicator, Microprocessor Based Herbicide Applicator,
Spraying etc.

Week 6: Equipment for irmgation

Week 7: Machinery for crop harvesting design and operation

Week 8: Root crop harvesting machinery

Week 9: Machinery for horticultural crops

Week 10: Equipment for crop protection and disease control

Week 11: Machinery for transport and material handling

Week 12: Machinery for land drainage, reclamation and estale maintenance

Books and references

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

v

13
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCT, WAL
(A Govt. Aided UGC Aunonomous & NAAC Ar credited Institane ANl

ke by oy fvy, Ithegaal)
Department of Mechanical | niineeting

190762: Introduction to mechanieal s ihration

|' C"l‘fﬂ'_‘r_}'_‘_ - N Title Caile Credin - 3 Theory Papes
Departmental Introduction to Lol /" -"}'i per
Elective-DE3 mechanical 190762 vl [ SWAYAMMNETLL.

l vibration Hof i
SWAVAMNPTEL Link for the course:
httpsy/ “““““"““F"-“-“l"lr'l.nc.ln.fnm'!.l MERYpreview

_The details of the course are mentioned helow:-

- Course Start Course End Date Exam date Duration

Mate )

=4 Jul 2023 15 Sep 2023 24 Sep 2021 | 8 Weeks

Course layout

Week1: Fundamental of Vibrations,
Week2
Weeka
Weekd
Weeks
Weeks

: Free Vibration of Single Degree of Freedom Systems,

: Foreed Vibration of Smgle Degree of Freedom Systems,

: Foreed Vibration of Single Degree of Freedom Systems,
- Vibration Measuring Instruments.
- Vibration of Two Degree of Freedom Systems.

Week?: Vibration Absorbers and Critical Speed of Shafls,

WeekS: Vibration of Multi Degree of Freedom Systems,

Books and references

e Grover, G.K., ~ Mechanical Vibrations™, 7th Ed., Nem Chand & Bros,

e R2o,55." Mechanical Vibrations™, 5ty Fd., Addison-Wesley Longman, Incorporated.
« Thomason, W.T., “Theory of Vibrations with Applications™, Sth [, Prentice-1all.,

-

Timoshenko, S.P., “Vibration Problems in Engincering”, 2nd RReprint Bd, Wollenden
PPress.

Kelly, S.G., "Mechanical Vibrations", Segaum’s Outlines, Me Graw il Edueation

v /"/{) ”'/L.l A *{]\L_
/Yr\./ v W /;"" Ch - ;
\/
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
(A Gowvt, Aided UGC Autonomous & NAAC Accredited Institute Aflfiliated to RGPY, Bhopal)

Department of Mechanical Engineering
190763: Powder Metallurpy

Category Title Cuoie Credi - 3 Theory Paper

N ¥
Departmental L1 [ As per

S : Powder 190763 SWAYAM/NPTEL
Elective-DEY Mt:tnllurm' 3 . . s

5“'.-\.\'.-\.'\1;"NI‘TI~',I. Link for the course:
https:/fonlineconrses.nptelacin/noc2d mmds/preview

The details of the course are mentioned below:-

Course Start Course End Date Exam date Duration
24 Jul 2023 13 Ot 2023 28 0c 2023 12 Weeks

Course lavout

Week L:Introduction to Powder Metallurgy, Definition of Powder, Why Powder Metallurgy
Week 2:Powder Fabrication: Mechanical & Chemical fabrication

Week 3:Powder Fabrication: Electrolytic fabrication & Atomization

Week 4: Microstructure control, Powder Characterization

Week S:Powder Characterization: Particle size measurement, BET surface area, Interparticle
friction

Week 6:Powder packing, mixing and blending

Week 7:5heping and Compaction

Woeek 8:Slurry techniques, Cold Isostatic Pressing (CIP)

Week 9:Sintening: Sintering theory, Solid state sintering

Week 10:Activated and Liquid phase Sintering

Week 11: Full densaty processing

Week 12: Hot Isostatic Pressing (HIP), Spark Plasma Sintering (SP'S)

Books and references

1. Powder Metallurgy Science, Rendall M. German, 2nd Ed. Metal Powder Industries

(\&\/ " ,g; ﬁfé %i’h/ 6""" -
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MADHAV INSTITUTE OF TECHNOLDGY & SCIENCE, GWALIOR
Aided UGC Autonomous & NAAC Aceredited Institute Affiliated to RG PV, Bhapal)
Department of Mechanieal Enpineering

{A Gowt,

190764: Sm__t:ninzil_mlu Power Generatiog

c o 1 Systems _
-Megory Title Cuode Credit -3 Theory Paper
Sustainable T )

Dcpnﬂmcntal Power L I I As per
Elective-DE4 190764 3 SWAYAM/NITEL
Generation . ks -

- norms
— . Systems
SWAYAM/NPTEL Link for the course:
Llﬂ_p_s:ﬂnntinotmlrsr:.unu-l.nr.infnnczﬁ pedVpreview
The details of the course are mentioned helow:-
Course Start Course End Date Exam date Duration
Date
24 Jul 2023 13 D¢t 2023 29 Oct 2023 12 Weeks

Course layout

Week 1: Module-1: Introduction to power generation
Global and Indian seenario, an overview of current technolo
Concept of the renewable energy- based power plant

Week 2: Module-2: Solar Thermal Power Generation
Fundamentals of Solar thermal energy conversion, solar thermal based power plant design and
analysis (flat plate and concentrator), ORC, RC. and Stirling engine.

Week 3: Module-3: Solar Photovoltaic Power Generation

Fundamentals of Solar photovoltaic encrgy conversion, Solar PV power plant design,

Performance analysis of standalone and grid connected PV systems,
Week 4: Module-4: Wind Power Generation '

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

Week 5: Module-5: Hydro Power Generation

Introduction to hydro power plant, overview of micro, mini and small hydro power plants,

hydraulic wrbines, Selection and design criteria of pumps and turbines, Brief theory, design and
analysis of hydro power plants

Week 6: Module-6: Biomass Power Generation

Fundamentals of bioenergy production technologies through different routes, design and analysis

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

Week 7: Module-7: Hydrogen energy and fuel cells .

Importance, various routes of hydrogen generation, basic principle and design of dll'll'r:_:nl types of
fuel cells and thier applications, future prospects, 1GFC

Week 8: Module-8: Geothermal Encrpy

Fundamentals, classification, theory, design and analysis of geothermal power plant

Week 9: Module-9: Ocean Thermal Enerpy '

Fundamentals, classification, theory, design and analysis of ocean thermal power plant
wWeek 10: Module-10: Wave and Tidal Energy ‘ _

Fundamentals, classification, theory, design, and analysis of wave and tidal power plam
Week 11: Module-11: Enerpy Storage ‘ N |

Different modes of encrgy storage; design and analysis of dilferent technologies for thermal,
mechanical, and r.-ll:a.-lrn-_chm:m_t] Enerpy slorige systems

Week 12: Module-12: Enerpy Ii.cunnnnc-i. . 1

“ost analysis, interest, Accounting rate of retum, l’iW'muk._I)l:-'.cnunlml cish Mow, Net present
f:;:':cnlnh'rn':! rate of return, Inflation and life cycle analysis of energy systems.

alue, g

o A QOB
&'\/ 2 @ \/

gies available for power generation,
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
(A Gowt. Aided UGC Autonomous & NAAC Accredited Institute Affiliated to RGPV, Bhopal)
Department of Mechanical Engineering

Books and references

I J. Twidell, T. Weir, Renewable Energy Resources, Taylor and Francis, 4th Edition, 2021.

2. G. Boyle (Editor), Renewable Energy: I'ower for a Sustainable Future, Oxford University
press, 3rd Edition, 2012.

3. G, N. Tiwari, Solar Energy, Fundamentals, Design, Modeling and Applications, Narosa, 2002.
4. ). A. Duffic and W, A, Beckman, Solar Engineering of Thermal Processes, John Wiley, 4th
Edition, 2013,

5. R, Gasch, J, Twele, Wind Power Plants: Fundamentals, Design, Construction and Operation,
Springer, 2nd Edition, 2012.

6. P. Breeze, Hydropower, Elsevier, 1st Edition, 2018.

7.5. C. Bhattacharyya, Energy Economics Concepts, Issues, Markets and Governance, springer,
2nd Edition, 2019,

8. 5.p Sukhatme and J.K. Nayak, Solar Energy: Principles of Thermal Collection and Storage,
Tata Me-Graw Hill Education Private Limited, 3rd Edition, 2010,

i6
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
(A Govt. Aided UGC Autonomous & NAAC Accredited Institute Alfiliated to RGPV, Bhopal)

Department of Mechanical Engincering

Item | To prepare and finalize the syllabus of courses to be offered (for the batch

MES | admitted in 2020-21) under the Open Category (OC) Courses(in traditional mode)
for B. Tech. VII semester students of other departments along with their COs

| Open Category (OC2)

' S.No. Subject
| Code

Subject Name

| ] 910201

Solar Energy

| 2 910209

1| 910210

Maintenance
Engincering

_-ﬁlzp[_:ly Chain Manngement

. 3v4 :
>
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
(A Govt. Aided UGC Autonomous & NAAC Accredited Institute Affiliated to RGPV, Bhopal)
Department of Mechanical Engineering

For bateh admitted in Academic Session 2020-21

910208: SOLAR EXFRGY

Category ‘ Title Coile Credit-d ”"_"” Paper
Solar Energy L T r Mox, Marks - 60

Open Course-0C2 | ST EOCTEY 910208 - Min, Marks - 19
2 | N Duratinn — 2 hiry

Course Objective: To make the students to understand:

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

2. How to develop thermal models and how to carry out cconomic analysis of solar systems
and establish energy balance in different solar enerpy syslems,

3.

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

Course Prerequisites: Basic Physics
Svllabus

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

UNIT - 11 Solar collectors and types: flat plate, concentrating solar collectors, Selective
coatings, thermal modeling of flat plate collectors, applications of solar collectors

UNIT — IIT Active and passive heating and-cooling of buildings, Home lighting systems
UNIT -1V Solar energy storage options, Solar Economics and life cycle cost analysis

UNIT -V Soclar photo voltaic System: Basic concepts of solar cell and PV Panel in series and
arallel combination, characteristics curves of PV cell and panels, Photavoltaic materials, Need
for different cell design, Applications of photovoltaic for power generation.

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

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

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

4. Analvze the lile eycle cost and other economic aspects of solar syslems

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

Recommended Books:

1. Solar Energy by GUN. Tiwan
2. Solar Encrpy:
M.K. Gaur

3, Solar Energy by John AL Duffie, William A, Beckman
4. Solar Energy by S.1°. Sukhatme and J.K. Nayak

» =
F-J-/ /\/y //)"f\‘b‘/ é, @J

(e N

Prablems, Solution and Experiments by G.N. Tiwari, P. Bamwal, S.C. Solanki and

KL
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
{A Gowt. Aided UGC Autonomous & NAAC Accredited Institute Affiliated to RGPV, Bhopal)
Department of Mechanical Engineering

For hateh admitted in Academic Session 2020-21

910209: Maintenance Engincering

Category | ‘[inu_ Cade Credit- 1 ) _[ lllturj "aper

: © Max.Marks-60)

Open Course-OC2 | Maintenance 910209 Min Marks-19
Engineenng

Duration-2 hrs,

Course Outcomes: Through this course, student should be able to
« ldentify different maintenance categories
» Understand the principles, functions and practices adopted in industry for the successful
management of maintenance activitics
o Implement the maintenance function and different practices in industries for the successful
management of maintenance activities,
« The Condition Monitoring & Non-Destructive Testing.
o The fault ldentification, Computerized Maintenance Systems.
« The Maintenance strategies and overall configuration and Maintenance of Machines, structure
and System.
UNIT 1
Evolution of maintenance, objective of maintenance, maintenance policies and philosophies,
maintenance concept, importance of maintenance, elements of good maintenance classification

of maintenance programs, correclive preventive and predictive maintenance, comparison of

maintenance programs, preventive maintenance-concept, functions, benefits and limitations
training and safety aspects in maintenance.

UNIT 11

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

UNIT I

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

Unit-TV:
Accelerometers, Rotational Speed Measurements, Introduction to Faults in Rotating Machines,
Unbalance Detection, Field Balancing, Misalignment, Gears, Pumps and Cavitation, 1C Fngines

machinery Diagnostic Chart, Basics of Instrumentation, Signal Conditioning and Filtering, Errors
In Measurements, Dynamic Range And Frequency Response.

Unit- V: Non-Destroctive Testinp,  Ultrasonies,  Eddy  Cuorrent and - Acoustic Fmission,
Radiography, Dye Penctrant Tests, Tool Conditon Momitoring, Expenmental Modal Analysis,
Introduction to Falure Analysis, Railway Locomotive Noise and Vibration Monitoring, Paper
Mill Vibration Monitoring, Overview of CBM facilities at SKI Reliability: Lab, Arificial

lmdh;__,cn-.c in Maintenance Engincering, Expert Systems for fault Diapnosis, [oT in Maintenance
]:ngl:‘hn‘:(:rlrh]3

sy 9 Q
/ Qf/@f/ﬁb/ LN .
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
(A Govt. Aided UGC Autonomous & NAAC Accredited Institute Afliliated to RGPV, Bhopal)

Department of Mechanical Engineering

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

Deseribe the fundamental concepts of maintenance engineering  noise  and

vibration,
mecasurement 1CC'!1ﬂlq'LIC'5 of Condition !\'h.*-nituring_ ’

Show skills of fault diagnosis.

Demonstrate the need of mstrumentation and signal processing for condition monitoring
Examine the condition of machine parts through Failure analysis of plant machineries
Apply correct usage of a method or procedure of maintenance.

Text & Reference books:

v v = Ty
o

AL R Moehanty, Machinery Condition Monitoring: Principles and Practices, CRC Press, 2014
Bikash Bhadury. Totl Productive Maintenance”. Allied Publisher Lid, New Delhi,
BC langlay. "Plant Maintenance”. Prentice-Hall Intemational. New Jersey,

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

Keily, "Mammenance Planning & Control®

Industnzal Maintenance by HP Garg. 8. Chand & Company Lid., New Delhi,
Sovastava S K., “Industnal Maintenance Management”™, - 5. Chand and Co., 1981
Bharacharva SN, “Installation, Servicing and Maintenance™, S. Chand and Co., 1995
White E N “Maintenance Planning™, | Documentation, Gower Press, 1979,

Garg MR, “Industnal Maintenance”, S. Chand & Co., 1986.

Higgms LR, “Mamtenance Engineering Hand book™, McGraw Hill, 5th Edition, 1988.
Armstrong. “Condition Monitoring™, BSIRSA, 1988,

Davies, “Handbook of Condition Monitoning™, Chapman &Hall, 1996,
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MADHAY INSTITUTE OF TECHNOLOGY & SCICNCE, GWALIOR
(A Govt. Aided UGC Autonomous & NAAC Accredited Institute Affiliated to RGPV, Bhopal)
Department ol Mechanical Engineering
For batch admitted in Academic Session 2020-21

910210: Supply Chain Management

l;'C‘uh.-r,:ur"\.' [ Title Code Credir-3 Theory Paper
- | | T r Max, Marks — 60)
| Open Course-| §  Clhini anape : '
| oo | Supply Chain Management 910210 : Wit Kincka e 19
- 1 Duration = 2hrs

Course Objective: To make the students to understand:

The basic concepts of Supply Chain Management,

Goal of a supply chain and find out the impact of supply chain on the success of the firm.
The network Design and Synthesize different real-life cascs.

Lot 1I =

Course Prerequisites: NIL
Syllabus

Unit 1: Introduction to Supply Chain Management: Overview of Supply Chain Management,
Evolution and Importance of Supply Chain Management, Decision Phases in Supply Chain,

Process Views of a Supply Chain, Competitive and Supply Chain Strategies, Strategic Fit, Supply
Chain Drivers and Metrics, The role IT in supply chain.

Unit 2: Supply Chain Network Design: Role of Distribution in Supply Chain, Factors
influencing Distribution network design, Design options for Distribution Nelwork, Online Sales
and the Distnibution Network, Distribution Network in Practice, Role of network Design in

Supply Chain, Framework for network Decisions, The Impact of Globalization on Supply Chain
Networks.

Unit 3: Demand Planning and Forecasting: The Role of Forecasting in a Supply Chain,
Charactenstics of Forecasts, Classification, Forecasting Techniques and Models: Foreeasting

Methods, Time-Senes Forecasting Methods; Agpregate Planning in Supply Chain, Sales and
Operations Planning, Supply Chain Coordination and the Bullwhip Effect,

Unit 4: Inventory Management: Introduction to Inventory Management, Types of Inventory and
Inventory Costs, Economic Order Quantity (EOQ) and Reorder Point, Inventory Control Models:
ABC Analysis, JIT, and Safety Stock, Vendor-Manaped Inventory (VM) and Collaborative
Planning,

Seurcing and Procurement: Role of sourcing in supply clhain, Outsourcing benelt, Importance
of suppliers, evaluating a potential supplier, Supplier selection, Supply contracts, Competitive
bidding and Negotiation, Procurement Process, E-procurement.

Unit 5: Logistics and Transportation Management: Intioduction to Logisties Munagement,
Role of transportation in supply chain, factors affecting wansportations decision, Desipn option
for transportation network, Transportation Modes: Selection and Trade-offs, Freiph Management
and Distnbution Network Design, Warchouse Operations and Materials Handling, Reverse
Logistics and Sustainable Supply Chains. Lean Supply Chain and Six Sigia, Emerging Tremds in
Supply Chain Management.

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

1. Develop the various supply chain and network desipgn.
b & .
1/ ﬁ —fy é =
AN\ o 2
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
(A Govt. Aided UGC Autonomous & NAAC Accredited Institute Affiliated to RGPY, Bhopal)
Department of Mechanical Engineerinp
2. Apply the forecasting methods in supply chain,

3. Investigate the effectiveness of utilizing the supply chain,
4. Analyse the inventory level and other cconomic aspects ol supply chain,

S. Describe the application of supply chain and {ind out the arcas of improvement.

Recommended Books:

L. Sunil Chopra, Peter Meind! and Kalra,
Operation™, Pearson Education

2. Mohanty, R. P, Deshmukh. §

3. Srinivasan G.S, “Quantitativ

4. James B.Avers,

“Supply Chain Management, Stratepy, Planning, and
- G., Supply chain Management, Phoenix publishing

¢ models in Operations and Supply Chain Management”, P,
“Handbook of Supply Chain Management”, St.Lucle press

S. Simchi-Levi, D., Kaminsky, P., and Simchi-Levi, L., Designing & Managing the Supply
Chain: Concepts, Strategies & Case studies. Second Edition, Tata McGraw-11ill Edition.
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MADIAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
(A Govt. Aided UGC Autonomous & NAAC Aceredited Institute Affiliated to RGPV, Bhopal)
Department of Mechanical Engincering

To prepare and finalize the Experiment list/ Lab manual for Departmental
Item MEG6 | Laboratory Course (DLC) to be offered in B. Tech. VII semester (for the

batch admirtted in 2020-21)

| S.No. l Subject Code Subject Name

| 1 || 120715 Reliability and Vibration Lab
I U [ — e
| 2 \ 190715 Automotive Maintenance
L .

e T T T T e ———

—e
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
(A Govt. Aided UGC Autonomous & NAAC Aceredited Institute Affiliated to RGPV, Bhopal)
Department of Mechanical Engineering

120715- (DLC-): Reliability and Vibration Lab

Category Title Code Credit - 1 Practical Paper
L| T /| P | MaxMarks-60
Departmental Lab Reliability and 120715
Core- DLC Vibration Lab

-

- 2 Min.Marks-19

Course Objectives:

I. To understand the fundamentals of Vibration Theory.

2. To be able to mathematically model real-world mechanical vibration problems.
3. To be able 1o resolve industrial problems related to vibration and noise,

List of Experiments

[

ad

h dn

o o e =&

Text l}iu_lis_:

. Determination of Critical Speed in Whirling of Shafis,

Determination of Natural Frequency in Longitudinal Vibrating System.

. Determination of Natural Frequency in Torsional Vibration System,

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

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

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

. Undamped tensional vibrations of single and double rotor system.

To study the damped torsional vibration of single rotor system and to determine the damping coefficicnt.
. To study the forced damped vibration of spring mass system.

. Study the machine fault diagnostic system based on vibration analysis.

1. Mechanical Vibrations: by G K Groover.

References Books:

1. Theory of Vibrations with Applications: WT Thomson CBS Publishers Delhi
2. Mechanical Vibrations: S SRao Addison-Wesley Publishing Co,

3. Fundamentals of Vibration: Leonard Meiroviteh , McGraw Hill International Edison,

wo Mo, & (B
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MADHAV INSTITUTE OF TECHINOLOGY & SCIENCE, GWALIOR
(A Govt, Aided UGC Autonomous & NAAC Accredited Institute Affiliated to RGPV, Bhopal)
Department of Mechanieal Engineering

_190715: Automotive maintenance lab - o
| Category Title Code Credit-1 Lab End term
Depanimental Automotive 190715 LT " | Max. M;]rlgt‘:[ll_m
Laboratory Course - | maintenance lab ~— Min Marks: 19
DLC i -

Prerequisite: Basic knowledge 1C Engine, Two Strokes, Four stroke Engine

List of Experiments-

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

2. Study and preparation of different statements/records required for the repair and maintenance works.

3. Cylinder reboning — checking the cylinder bore, Setting the tool and  reboring.

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

5. Calibration of fuel injection pump

6. Minor and major tune up of gasoline and diesel engines.

7.  Study and checking of wheel alignment - testing of camber, caster.

8. Brake adjustment and Brake bleeding.

9

Battery testing and maintenance

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

cO1.
cO2.
CO3.
COs,
COs5.
CO%.

Explain the process involved in repairing/servicing of a vehicle.

Analyze the different the different tool for operating the maintenance of a vehicle
Descnbe the requirement of wheel alignment.

Discuss the phenomena ad working of braking system
Classify different body pans or accessories of a vehicle.
Iustrate different types and function of hattery

Ao L A
W o Drrr g 8 V-
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MADHAYV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR (M.P.)
A Govt. Aided UGC Autonomous & NAAC Accredited Institute, Affiliated 1o R.G.I'V, Bhopal

Department of Mechanical Engineering

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

Item (ii)  Minor Specialization (for students of other departments)

ME7 [These will be offered through SWAYAM/NPTEL/MOOC based Platforms for

the B.Tech. VII semester students (for the batch admitted in 2020-21)] and for

B.Tech. V semester (for the batch admitted in 2021-22)]

S A5 .' @‘ @ ’@&k,
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
(A Govt, Aided UGC Autonomous & NAAC Accredited Institute Affiliated to RGPV, Bhopal)
Department of Mechanical Engineering

Item
To prepare and recommend the scheme strueture of B.Tech. V Semester under the

MES | nexible curmiculum (for the Batch admitted in 2021-22)
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
(A Govt, Aided UGC Autonomous & NAAC Accredited Institute Affiliated to RGPV, Bhopal)
Department of Mechanical Engineering

To prepare and recommend the syllabi for all Departmental Core (DC)
Courses of B. Tech. V Semester (for batch admitted in 2021-22) under the
flexible curriculum along with their COs.

|| Item
i ME9

t

51

Scanned with CamScanner



MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR

(A Govt. Alded UGC Autonomous & NAAC Accredited Institute Affiliated to RGPV, Bhopal)

Department of Mechanical Engineering

For batches admitted in Academic Session 2021-22

Automobile Engineering

Mechanical Engineering
S.No.  Subject | Subject Name S.No Subject Subject Name
Code \ Code
1 190511 ‘ Industnal Engincenng 1 120511 Industrial Engineering
2 190513 | Heatand Mass Transfer 2 120513 | Heat and Mass Transfer
I! - 3
3 190314 \ Design of Machine Elements 3 120515 Machine Design
= 120520 ~ Automotive Chassis 4 120520 Theory of Machines-11
£ @
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
(A Govt. Aided UGC Autonomous & NAAC Accredited Institute Affiliated to RGPV, Bhopal)
Department of Mechanical Engineering

For batches admitted In Academic Session 2021-22

190511/120511: Industrial Engincering

Category “Wide | Code | Cralingd [ Theary Faper
Departmental Industrial 190511/120571 LT |P Max. Marks-60)
Core-DC Engincening 21T Min.Marks-19

Duration-2hrs,

Course Objectives: Industrial engincering is coneerned with the design, improvement, installation, and
management of integrated svstems of men, material, and machine, After completing this course, students

will Tearn a set of skills that includes mathematical modeling, probability and statistics, computer science,
human factors, interpersonal skills, project management, and an ability to manage and administer large
technical engineering and research projects. Thus, industrial engincering may be thought of as applicd
problem-solving, from inception to implementation.

Syvllabus

UNIT-1

Production Systems and Productivity: Design of production systems (product, job shop and batch), Types of

Production System, Definition and types of productivity, Measurement of productivity, factors affecting the
productivity and productivity improvement programs.

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

UNIT-11

Demand Forecasting: Introduction, demand patterns, Need and classification of forecasting techniques, factors
affecting forecasting, time senies analysis, qualitative methods- measures of orceast

accuracy and error analysis
in quantitative forecasting.

Aggregate Planning: Introduction to Aggregate Planning, Factors affecting aggregate planning, objectives and
aggregate planning strategies, aggregate planning methods.

UNIT-111
Inventory Control: Meaning and types of inventories, objectives, and functions, need and classifications-
codification and standardization, inventory control terminology, inventory cost relationship, deterministic and

probabilistic inventory models, quantity discount, Probabilistic inventory management, cconomic ordering
quantity procurement cost, carrying charges, lead-time, reorder point, selective control ol inventory

UNIT-IV

Master Production Scheduling and MRP: I-l‘nnclinu.-.', planning horizon and planning periods Tor master
production schedule, types of .'"“‘"‘-"’ Plnrlucllll:-n .NL"IL'I'II"-’-_ Wil of Muterinl, Independent Demand versus
dependent demand, Functions of matenal requirements |1I-.umnu',lm_|tl Itli1f1II|'ilt‘1lll'illu resource plannmg (MR1* |
and MRP 1), inputs for MR system, pedformance characteristics of MR system, miterials requirement
planning explosion.

Unit-¥

Production Scheduling and control; l'rnduclliun control ontline, Gantt chart, n jobs and 2 machine problems, n
‘obs and 3 machine problems, Johnson's algorithm, scheduling strategics, concepl of single machine scheduling,
jo ? :

7ay | ;
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
(A Gowvt. Aided UGC Autonomous & NAAC Accredited Institute Affiliated to RGPV, Bhopal)
Department of Mechanical Engineering

For batches admitted in Academic Session 2021-22
shortest Processing time rule, carliest due date, Model to Minimize total tardiness, branch. and bound technique
to minimize tardiness. Floor shop scheduling, Job shop scheduling

Facility Locations, Plant Layout and Material Handling: Facility location factors and evaluation of alternate
locations; qualitative aspects, quantitative models for layout decisions, types of plant layout and their evaluation;
computer aided layout design techniques; assembly line balancing, materials handling systems.

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

CO1. Define and measure productivity.

CO2 Understand Production planning and control required for industry to analyze the engineering
problems,

CO3. Apply engincering design to produce solutions that meet specified needs of manufacturing
industry

CO4. Analyze practice through various Management and Operation Tools for Improving Quality and
Quantity.

COs. Evaluate various kinds of problems or issues faced by service and manufacturing industries like
Inventory control, sales forcasting economic consideration, optimum utilization of resources,
productivity.

CO6.

Create new mathematical models for efficient production planning and control.

Text Books:

Industrial Engincering and Production Management, Martand Telsang, S. Chand
Production and Operation Management by R. Panncerselvam, PHI, Latest Edition
Manufactunng planning and control for SCM by Vollmann; TMH, Latest Edition.
Purchasing & Matcerials Management by Dobler & Lee, PHI, Latest Edition

I 2 llJ'—'

Reference Books:
1. Operations Management by Krajewski, L. J., Ritzman, L, P
Delhi; Latest Edition.

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

3. Production and Operations Management: manufaciuring
and Jacob, ¥R TMIEL New Delhi; Latest Edition |

4. Modem Production/Operations Management by Buffa and Sarin, W

. and Malhotra, M. K., Prentice Hall, New

and services by Chase, R, B,, Aquilano, N, J.

ey India; Latest Fdition,
List of Open Source Software/learning website:
1. Operation Management, T Roorkee, Dr, Inderdeep singl

2. Operation and Supply chain Management, 11T Madyas, |
hips:/nptelacin/courses/ LTOT0O6045

L htips:/inprel

Acin/comrses 112107238
rof, G, Srinivasan

Scanned with CamScanner



POVOLRNNLERRL88000IIIIIIIIIIISe

MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWAL 10R
{A Govt. Aided UGC Autonomous & NAAC Accredited Institute Affiliated to RGPV, Bhopal)
Department of Mechanical Engineering

For batches admitted in Academlc Session 2021-22

190513/120513: Tleat and Mass Transfer

Category Title Cuode Credits -4 | Theory Paper
Departmental Core-DC | Heat and Mass 190513/120513/ | L | T | " [Max.Marks-60
Transfer 120503/190503 |——f———|{—— Min.Marks-19

2 | 2 R
Duration-2 hrs.

Course Objectives: To make the students understand:

. the comprehensive of physical science and its fundamentals applicable to the engineering
discipline of heat and mass transfer.

2, the fundamentals of heat transfer mechanisms in fluids and solids.

Syllabus

UNIT I - Fundamental of Heat Transfer: Modes of heat transfer, Fourier's, Newion's and Stefan
Boltzmann's law, thermal conductivity and its variation with temperature, film coefTicient of heat
transfer, peneral heat conduction equations, Steady state heat transfer: Thermal resistances and
conductance, overall Heat transfer Coefficient, Heat transfer through plane and composite wall,
hollow and composite hollow cylinder and sphere, thermal diffusivity, one dimensional steady state
conduction with heat generation , critical thickness of insulation. Unsteady State Heat Transfer:
Transient and periodic conduction, Lumped System Analysis, heating and cooling of bodies with
known temperature distribution, response of thermocouple, '

UNIT 11 - Convection Heat Transfer: Introduction 1o Free and Forced Convection, laminar and
turbulent flow, forced convection through hydrodynamic and thermal boundary layers, analysis of
hydrodynamic and thermal boundary layer. Empirical equations of convection heat transfer. Heat
Transfer in a circular pipe (forced convection). Applications of dimensional analysis to frec and
forced convection. Reynolds Number, Prandt] Number, Grashoff Number, Nusselt numbers, and Boit
Number

UNIT 111 - Heat Exchangers: Basic types of heat exchanger. Logarithmic Mean Temperature
Difference (LMTD), fouling factor, heat exchanper effectiveness, NTU Methods. Extended surfaces:
Pin-Fin and rectangular fin of uniform cross section. Effectivencss and efficiency of Fin, Use of fin
analysis for measuring, thermometric error, triangular and parabolic profile,

UNIT IV - Thermal radiation: Basic concept. Monochromatic and total emissive power,
absorptivity, reflectivity and transmissivity, KirchholIT's law, Concept of Black & Grey bodics.
Plank’s distribution law. Wien's displacement law, StefTen — Boltzmann law, Concept ol Shape
factor. Condensation heal transfer: Introduction, process, Theory of laminar film condensation.
Nusselt's Theory. Drop wise condensation, Influence ol the presence ol non-condensable gases,
Boiling  heat transfer: Nature, Boiling regimes, Bubble size consideration, bubble grm\-ﬂ} and
Collapse. Critical diameter, [osen how Correlation,

Unit V - Diffusion Mass Transfer: Fick's law. Steady state diffusion of gases and lquids through
solids, Equi-mol diffusion, sothermal dilfusion, isothermal evaporation of waler nto air. Mass
transfer coefficient. Conveetive Mass Transfer: Mass transfer through boundary layer. Analogy
between momentum heat & mass transfer. Dimensional analysis, application o convective mass
ransfer. Forced convection mass transfer in laminar and turbulent low through ibes, Simultancons
heat and mass transfer.
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
(A Govt. Aided UGC Autonomous & NAAC Accredited Institute Affiliated to RGPV, Bhopal)
Department of Mechanical Engineering

For batches admitted in Academic Sesslon 2021-22

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

COI1. Formulate and solve one-dimensional conduction with and without heat generation
CO2. Apply the empirical equations to analyze various convection problems

CO3. Evaluate the performance of various types of heat exchangers

CO4. Develop the mathematical and physical concept of radiation heat transfer

COS. Apply the physics of heat transfer in the processes like Condensation and Boiling
CO6. Analyze and solve the problems in diffusion and convective mass transfer

Text Books:

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

References Books:

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

. Nag P K, Heat Trans{er, Latest Edition, McGraw-Hill

. Holman J, P., Heat Transfer, Latest Edition, TMH.

. Kreith & Bohn, Principles of Heat Transfer, Latest Edition, CL Engineering Publication.
. Cengel Yunus A., Heat and Mass Transfer, Latest Edition, TMH,

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

oy bh ds e B

List of Experiments:

1. Determination of Thermal Conductivity of Metal Rod.

2. Determination of Thermal Conductivity of Insulating Powder.

3. Measurement of Emissivity,

4. Determination of Stefan-Boltzmann constant.

5. Determination of Heat Transfer coefficient by Pin-Fin Apparatus,

6. Determination of Effectiveness of Shell and Tube heat exchanger.

7. Determination of [ffectiveness of Parallel and Counter Flow Heat Exchanger,

8. Determination of Heat transfer coefficient by Forced Convection,

9. Determination of Heat Transfer coefficient during drop and film wise condensation,
10. To study the drying characteristics of different wel granular materials using natural and forced

circulation in a tray dryer.
11. To determine the diffusion coefficient of liquid vapor in air by Stefan's tube,

Lab Course Outcomes: After successful completion of this course students will be able 10
CO1: Determine the thermal conduetivity of metal rod and insulating powder,

CO2: Estimate the Stefan-Boltzmann constant and measurement of emissivity,

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

C04: Evaluate the Heat Transfer coelTicient in various heat trnsler phenomena,
CO5: Evaluale the diffusion coefTicient of liquid vapor in air by Stefan's twbe.

an/ 5 @lf
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
(A Gowt. Aided UGC Autonomous & NAAC Accredited Institute Affiliated to RGPV, Bhopal)
Department of Mechanical Engineering

For batches admitted In Academic Sesslon 2021-22

190514z Design of Machine Elements

Category Title Code Credit-4 Theory I’upur—!
=<ien of Machine Marks-60
Departmental Design of Machine 1905 14/ LlTloe Ml'lx M |r]-c-:, )
Core-DC Elements 190504 Min.Marks-19
o ‘ 2| V] 2 | puration-2 hrs.

Note: Use of PSG Design Data book i1s permitted in exam,

Course Pre-Requisites:

Engineening Mathematics-1
Mechanics of Matenials

Course Objectives:

To make the students to understand:

1. develop an ability to apply knowledge of mathematics, science and engineering.

2. develop an ability to design a system, component or process to meet desired needs within
realistic constraints.

. develop an ability to identify, formulate, and solve engineering problems.

. develop an ability to use techniques, skills and modem engineering lools,

Lol

ds

Syllabus:

Unit I - Desizn Philosophy: Principles of mechanical design; Factor of safety, Limits and fits;
Standardization; Selection of materials, Theory of failures.

Unit I1- Design of Keys, Shafts and Couplings: Deflinitions, classifications and applications
design of rigid and pin bushed flexible couplings.

Unit 111- Design of Permanent and Temporary Joints: Cotter and knuckle joints; screwed
fastenings, bolted and nveted joints under direct and cccentric loads. Welded joints: Welded
joints, strength of welded joints, eccentrically loaded welded joints, welded joints subjected to
bending moments and torsion.

Unit 1V- Design of Mechanical Gears: Design of spur, helical, hevel and worm gears,

Unit V- Desien of Bearings: Rolling contact bearing: Types of rolling contact bearing, stalie
and dynamic load capacitics, Strbeck s equation, equivalent bearing load, Toad life relationship,
bearing life, bearing hife, load factor, selection of bearing from manufactoring eatalogue, Sliding
contact bearing: Beanng material and their properties, bearing types and their constructional
details, Desipn consideration i hydrodynanie bhearings,

Course Quicomess

After successful completion of this course students will able to;

CO1: Hustrate the desipn Philosophy and Principles of mechamcal desipn,

C02: ldentily appropriate bearing for i given application,
C{H: Use design data books in designing vanious mechanical components, —

BN
Da o /§ ey \,"L/ /)i’)
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
(A Govt. Aided UGC Autonomous & NAAC Accredited Institute Affiliated to RGPV, Bhopal)

Department of Mechanical Engineering

For batches admitted in Academlc Sesslion 2021-22

CO4: Seleet appropriate drive for power transmission on the basis of load and speed.
COS: Analyze the stresses and strain induced m basic mechanical components.
CO6: Design the machine elements against static as well as fatigue load.

Text Books:

1
-
=
.
)
-
3

& !

V.B. Bhandan, "Design of Machine Elements, Tata McGraw- 111l Education.

R.K. Jain, “Machine Design™, Khanna Publishers, New Delhi,

1997,

R € Juvinall Fundamental of Machine Components Design, 4/¢, Wiley.
P C Gope, Machine Design: Fundamental and Applications, 1/e PHI,

R LNORTON, Machine Design an Introduction, Pearson.
E J Heamn, Mechanics of Material, BIL.

References Books:

]
1.
3
-
4

P Heldt "High speed combustion Engine™, Oxford-1B11 Publishing Co., Calcutta, 1965.
A Kolchm and V.Demidov, “Design of automotive engine™, MIR Publisher, Moscow, 1984,

Sundararaja Murthy, T.V. "Machine Design™, Khanaa publisher,

New delhi.

“Design Data book™, PSG College of technology, Coimbatore, 2000,

NPTEL Link for Desizn of Machine Elements

htip://nptelac.in/courses/ 112105124/

List of Experiments

Ped

LA da e

ey |

K.
9.

Design and drawing of Single, double and triple riveted joint
Design and drawing of Single and double strap butt joint
Design and drawing of Welded joint

Design and drawing of Socket and Spigot cotter joint
Desipn and drawing of Gib and Cotter joint.

Desipgn and drawing of Knuckle joint

Study of Theories of failure

Design and drawing of Solid and hollow shaft

Design znd drawing of Rigid coupling

10. Design and drawing of Flexible coupling

Laborators Course Outcomes:
“After successful completion of ths course students will be able 1o
CO1:  List out the vanious 21 and 3D CATIA comminds

Describe construction details to dralt the different desipn of machine elements

Egﬁ Demonstrate the concept ol machime elements based on different mterial
CcO4:  Distinguish vanous types of Temporary and Permanent joints,

CcOs5:  Sclect and choose the npln le:llt';'_:.' o draft the machine elements

CO6:  Design and create the machine elements under various loading condition

Y+

v s '
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
(A Gowt. Aided UGC Autonomous & NAAC Accredited Institute Affiliated to RGPV, Bhopal)
Department of Mechanical Lngineering

For batehes admitted In Academic Sesslon 2021-22

190520 Automotive chassis

Calggg_r}_ l O Title B ._ 1___ Code ,.. - Et"l'tlil:_-l___; ) ____'I'Il_t:ur_»: :I'S'I-l-l:l':
Deparimental Core- | Automonve 190820/ Ll 7T I Max Marks-60)
DC | chassis 190515/190505 | —t5 Min.Marks-19

s Duration-2hrs.

Pre-requisite:

Baoes of Internal combustion engines
Courve Objectives:

To make the students to:

‘nderstand vehicle chassis structure and components of transmission lines,
Understand automotive suspension system and steering system,
Lnderstand the importance of conventional and advanced braking system.

L ]
]
-
-
-

Syilabus

L=mit I Automotive chassis: Definition; chassis layout; types of chassis layout with reference to power
piamt location, steenng position and drive on wheels; chassis components; chassis classification;

Auvtomotive frames: Construction; functions; loads acting; materials; types; frame cross sections:

izmonis and senvice; dimensions of wheel base; wheel track; chassis overhang and ground

clearance

Crma s 4
irame G

Urit II Front axle & steering system: Functions, construction & types of front axle; front wheel
eeometry, front wheel drive; steering mechanisms; steering linkages & layout; types of stecring gear
Doves, power & power assisted steering: electronic steering; four-wheel steering; terminology-
le o, under-cicering, over-sieering, turning radius.

Unit 111 Suspension system: Need; factors influencing ride comfort; types; suspension springs-leaf’
cprng. ool epring & torsion bar, spring materials; independent suspension; rubber suspension;

s g S
L e

pr aepenaon; hydraulic suspension, shock absorbers-liquid & gas filled.

Unit IV Braking systems: Introduction, principles of braking; classification; brake actuating
mechzniems; Drum brake- theory, principle; construction; working; Disc brake- theory, principle,
construction, worsing. Parving brake- theory, principle; construction, types; Hydrulic svstem theory,
principles, master-cylinder bauces, wheel-cylinder basics, twhing & hoses, valves & swilches, brake
lind: Power brake- theary, vacuum-booster basics, hydrauhic-booster basics, clectro-hydrualic booster
basics, Advanced brake theones, Lxhinust brake, ABS technolopy, factors affecting brake peclormance
operating temperature, area of brake hnimg, clearance.

Unit V Wheel: Forces scting on wheels, construction of wheel anembly, typess spoke, dise & buil-
up wheels: wheel balancing, wheel ahipnment; Pyres: Stane & tolling properties of tyres, constiuetion
details, types of tyrese pneamatic & hydiaulic, types of tyte-wear & their canes

. S Iyie rolation,
Bearings: Functions classification of beannps, beanng materials; automtive beatings,

\:}—- ?-,‘/ 8(_____,., fﬁ:f: ) m-—-
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Department of Mechanical Engineering

For batches admitted In Academic Session 2021-22

E.‘m_:ric_():_:mmu-:.:

After suceessful completion of this course students will be able 1o:

CO1: List out the various automotive chassis and Frame components.

CO2: Deseribe construction details of various types of automotive chassis and basicFunctions of
subsystems in the ¢hassis.

CO3: Demonstrate concept of steering mechanism and suspension system while construction of
chassis and frame,

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

COs:

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

E\lﬁnnks:

Automobile engineering”, Dr. Kripal Singh,

Automobile engineering™ K.M. Gupta,

Heldt P.M_, "Automotive chassis™, Chillon Co., New York.

Giles J.G., "Steering, Suspension and tyres™, liffe Book Co., London

Lad b o=
' v .

-‘ *

List of Experiments:

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

2. To study and prepare report on the constructional details, working principles and operation of the
Automotive Transmission systems.

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

4. To «tudy znd prepare report on the constructional details, working principles and operation of the
Automotive Engine Systems & Sub Systems,

5. To study 2nd prepare report on the constructional details, working principles and operation of the
Automaotive Suspension Systems,

6. To study and prepare report on the constructional details, working principles and operation of the
Automotive Steering Systems,

7.

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

¥, Tostudy and prepare report on the constructional details, working principlcs

and operation ol the
Automative Tyresd& wheels.,

Course Chtcomees:

Alter successtul completion of this course students will be able 1o

CO1: List out the various automotive chissis and Frame components,
CO2: Describe construction details of vanous types of antomolive classi

s nd basic Funetons of

subsystems i the chassis,

CO3: Demonstrate concept of steenng mechanimm and suspension system wlile construction of
chassis and frame.

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

CO5: Selecet the surtalle '-uht.')rslur?l.-. tor o vehicle

CO6: Design and create the chassis and Trame, /w

e
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For batches admitted in Academlic Session 2021-22

120515: Machine Design

Category Title Code Credit -4 'I‘Iuﬂr)’ P;Ip('l__
Departmental  Core- Macﬁinc_[_)gigT 1205157120505 | L | T P | Max.Marks-60
e Min.Marks-19

2 ! 2 | Duration-2hrs.

o & w9 e e -

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

)
2 Course Pre-Requisites:
1. Mechanics of Materials (Subject Code — 120302)
D 2, Design of Machine Elements (Subject Code - 120402)
]
_ Course Objectives: To make students:
> I. Develop an ability to identify, formulate and solve design engineering problems.
> 2. Develop an ability to use the techniques, skills and modemn design engineering tools necessary
for engineering practice.
> 3. Demonstrate the ability to make proper assumptions, perform correct analysis while design upon
> various mechanical machine elements,
) Syllabus
) UNIT-1
Stress concentration & fatigue: Stress Concentration-causes, effect in tension, bending and torsion,
) mitigation, Fatigue- cyclic loading, endurance limit, S-N curve, concentration factor, notch sensitivity,
design consideration, Goodman and modified Goodman's diagram, Soderberg’s equation, Gerber's
> parabola, design for finite life, cumulative fatiguc damage factor.
) UNIT-II
) Spring: Function, classification, Rate, curvature of coil, scale, resilience, material, Stresses and
dcflection equations of helical springs, design of compression and tension springs, torsion springs,
) fatigue loading on springs, surge in spring, critical load, spiral springs, design of lcafl spring.
) UNIT-III
) Gears: Design of Spur, Helical, worm and Bevel Gears: Force analysis, Selection of material, Beam
and wear strength, Form or Lewis factor, Dynamic load-Barth equation and Buckingham equation,
) consideration for maximum power transmitting capacity, Gear lubrication.
' UNIT-IV
| Sliding contact bearings:

Classification, Sclection, Viscosity of Lubricants, Materials, Types, Petrofls relation, loads on

bearing, Design, Advantages, Disadvantages, Limitations, Heat Di_.;_.;iljmi”"_

UNIT-V
Rolling contact bearings:
Designation, Types, Friction clfect, loads, Fatigue, Deflection & deformation, S

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

CO1: vzgsn:rihl: the design procedure used in antomotjve industry to design the engine parts

WY E B v B

/{\/ W />
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR

(A Govt, Aided UGC Autonomous & NAAC Accredited Institute Affiliated to RGPV, Bhopal)

methods
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Reference lhm'ln
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Department of Mechanical Engineering

For batches admitted in Academic Session 2021-22

Classify the different types of spring, bearing and Gears
Choose the right strategy for designing the machine components based on material and

Apply the design procedure for solving and drafting the different design of machine elements
Compare the various curves and design procedure used
Selection of machine elements under various loading and environmental conditions.

Shigley, J.E., and CharlesMechanical Engineering Design; TMH
Bhandan VB, Design of Machine elements; Tata McGraw Hill Book Co.

John KC.Text Book of Machine Drawing; PHI Lt‘.lflllnl.

Machine Design by Mubeen, Pearson.

Engineering design by George Dicter; McGraw ITill.

Bhatt, NDMachine Drawing; Charotar,

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

Narayana and Reddy,Machine Drawing; New age publication.

Design data book, PSG College of Technology, Coimbatore

Luzzader, WJ, DufT, JM,Fundamental of Engincering Drawing Interactive Gmplnu PHI.
Mahadevan, Reddy's,Mechanical design data book;CBS Publisher,

NIPTEL Link for Design of Machine Elements

https:/nptel.ac.in/syllabus/1 12106137/

htps://nptel.ac.in/downloads/ 112105125/

List of Experiments

h La !J

0.

~

5.

9.

Laboratory

Design and drawing of helical spring.

Design and drawing of Spur gear.

Design and drawing of Helical gear.

Design and drawing of Worm gear.

Desien and drawing of bevel gear.

\Tud‘;lling and simulation of Gear box,

Study of Shding Contact Bearings and Ball bearing and its selection
Design and drawing of Antifriction Be: ring.

Design and drawing of Journ: 1l Bearing.

10. Assembly drawing of the Foot step bearing.

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

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

Compare

Use the software like
for a proper application also can select the proper material of spring,

rent types of gear and spring also able to know their practical applications

Select the spring
Design the difle
Create a gear box

the materials used in desipning the automobile engine parts.

AUTO CAD, CATIA and ANSY'S Tor modelling and analysis

for modem Automotive vehicles and can use this for the benefits of society.

. R
S (b
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
(A Govt. Aided UGC Autonomous & NAAC Accredited Institute Affiliated to RGPV, Bhopal)
Department of Mechanical Engineering

For batches admitted in Academic Session 2021-22

|
120520: Theory of Machines-11

Category Title Code Credit-4 I'hcory Paper
Departmental 1120520/ L T | Max.Marks-60
Core-DC Theory of Machines-11 | 120411/ 5 Min.Marks-19
L 120401 - ! 2 Duration-2 hrs.

Course Pre-Requisite:
Engineering Graphics
Mechanics of Matenials
Theory of Machines

Course Objectives: To make the students:
Understand the basics of synthesis of simple mechanisms.

Apply fundamental of mechanics to machines elements which include gear, gear train, cams etc.,

Develop an ability to design a system, component, or process to mect desired needs within
alistic constraints.

vllabus

= i b =

wn

Unit- 1 Gears: Classification, Terminology, Law of gearing, Forms of tecth, Tooth profile,

Cvcloidal and Involute tooth forms, path of contact, teeth in contact, Interference. Spur, Helical,
Spiral, Worm and Bevel gears. '

Unit- 11 Gear Trains: Simple, Compound, Reverted and Epicyclic gear trains, Velocity Ratio.

Various applications of gear trains - Motor car gear box, Differential mechanism, cyclometer
mechanism ctc.

Unit-I11 Balancing: Introduction, Balancing of rotating and reciprocating masses, Locomotive

balancing, Balancing of multi cylinder in line engines, Balancing of radial engines, Direet and
reverse crank method of balancing.

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

Unit-V Synthesis of Linkages: Introduction, Types, Number and Dimensional synthesis,
Function Generation, Chebychev's spacing of accuracy points, Synthesis with three accuracy
points of 4-bar and shider-crank mechanisms, Synthesis of crank rocker mechanisms with
optimum transmission angle, Path generation.

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

CO 1. [Identify the maotion and the dynamical forees acting on mechanienl systems composed of
linkages, gears and cams.

C0O 2. Classify vanous components of machines like pear, pear train cam ete

cO 3. Solve numerical problems of various components of muchines like gear, gear tain cam e,

cO 4. Analyze the forees and motion of complex systems of linkages, pears and cams.

cO 5. Evaluate the :1pp1l|u:|linr|v. ol components c.p. gear, gear wain, balaneing, com ele. and select
appropnale machine elements for the required applications,

CO 6. Design the mechanism or components to justily the demands of work suely as linkage, cam,
gear, gear train mechanism cle,

Scanned with CamScanner




MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
(A Govt. Aided UGC Autonomous & NAAC Accredited Institute Affiliated to RGPV, Bhopal)
Department of Mechanical Englneering

For batches admitted in Academic Session 2021-22

B-.\l Eh_'fcrcnn:s Books:

Design of Machinery by Robert L.Norton; TATA McGraw 1Hill. o
Theory of Machines by S § Rattan; Tata McGraw 11ill.

Theory of Machines by R S Khurmi; 1 K Gupta; S. Chand.

Mechanism & Machine Theory by Ashok G, Ambekar; PHI (Prentice-Hall India),

Theory of Machines by Sadhu Singh; Pearson Education,

Theory of Machines and Mechanisms by P L Ballaney; Khanna Publishers.

Theory of Machines by R K Bansal; Laxmi Publications,

- R

NPTEL Link for Theory of Machines-11

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

List of experiments

1. Study of various types of gears.

(28]

Study of various types of gear trains.

Lad

Balancing of rotating masses.

Balancing of reciprocating masses.

o da

Study of kinematic synthesis of mechanisms.

Swudy of cams and followers.

To draw cam profile, velocity and acceleration diagrams of a given cam-follower mechanism,

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

- -

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

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

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

CO1 Identify the kinematic chain and mobility, and perform the kinematic analysis of a given
mechanism,

CO2 Analyze various motion transmission clements like gears, gear trains, cams, belt drive and rope
drive

CO3 Determine the degrees-of-freedom (mobility) of a mechanism

CcO4 Apply the fundamental principles of statics and dynamics to machinery.
C05 Evaluate the dynamic forces for various machines,

CO6 Analyze the fundamentals of machines for desired kinematic or dynamic performance,
t i i '_‘__'_._'______..-“

\ (_— |
/ éi'
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
(A Govt. Aided UGC Autonomous & NAAC Accredited Institute Alfiliated to RGPV, Bhopal)
Department of Mechanical Enpineering

' To prepare and recommend the suggestive Experiment list/ Lab manual and list

Item of projects which can be assigned under the *Skill based mini-project’ category

ME10 | in vanous laboratory component based courses to be offered in'B. Tech, V
Semester (for the batch admitted in 2021-22).
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
(A Gowt. Aided UGC Autonomous & NAAC Accredited Institute Affiliated to RGPV, Bhopal)
Department of Mechanical Engineering
For batch admitted in Academic Session 2021-22

Automobile Engineering

Mechanical Engineering

|

\ S.No. | Subject ‘ Subject Name S.No. | Subject Subject Name
Code ' Code :

\ 2 ) 190513 Heat and Mass Transfer 2 120513 Heat and Mass Transler

\ 3 \ 190514 | Design of Machine Elements 3 120515 Machine Design

F \ 190520 Automotive Chassis 4 120520 | Theory of Machincs-II

)

(__,,..-"—"-_‘_—-'
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
(A Govt. Aided UGC Autonomous & NAAC Accredited Institute Affiliated to RGPV, Bhopal)
Department of Mechanical Engineering
For batch admitted in Academic Session 2021-22 |

190513/120513: Heat and Mass Transfer [
Category Tide | Code | Credits-4 Theory Paper
Departmental Core-DC Heat and Mass 190513120513 | L T T TP | Max.Marks-60
Transfer 120503/190503 Min.Marks-19
2 I Loe _
| Duration-2 hrs,

List of Experiments:

- Determination of Thermal Conductivity of Metal Rod,

Determination of Thermal Conductivity of Insulating Powder,

- Measurement of Emissivity. )

- Determination of Stefan-Boltzmann constant,

- Determination of Heat Transfer coefficient by Pin-Fin Apparatus,

- Determination of Effectiveness of Shell and Tube heat exchanger,

- Determination of Effectiveness of Parallel and Counter Flow Heat Exchanger.

- Determination of Heat transfer coeflicient by Forced Convection.

- Determination of Heat Transfer coefficient dunng drop and film wise condensation.

- To study the drving characteristics of different wet granular materials using natural and forced
circulation in a tray drver.

1. To determine the diffusion coefTicient of liquid vapor in air by Stefan's tube.

th s i 4 —

=N = N IS B - o

Skill Based Projects:

I. Model for comparing the thermal conductivity of different metals
2. Model for comparing the heat transfer through a pipe when two insulated materials are used; (i) in
first case the insulated material with lower thermal conductivity is wrapped next to

(11) in second case when insulated material with higher thermal conductivity is w
pipe

. Model showing the phenomena of convection in fluids,

. Model showing the comparison of heat transfer through the rect
without using fins or extended surfaces

5. Modcl showing the concept of radiation shields,

the pipe and
rapped next to the

F S

angular metallic surface using and

[.ab Course Outcomes:
After successful completion of this course students will be able 1o
CO1: Determine the thermal conductivity of metal rod and nsulating powder,
CO2: Estimate the Stefan-Boltzmann constant and measurement of cmissivity.
CO3: Determine the effectiveness of varjous types of heat exchang
CO4: Evaluate the Heat Transfer coeflicient in varions heat @

Els,

anster phenomena,

C05: Evaluate the diffusion cocllicient ol houid vapor in ain by Stefan's tube.

" _@J-_ |
AV AR U f
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MADHAV INSTITUTE OF TECHNOLOGY £ SCIENCE, GWALIOR
(A Govt. Aided UGC Autonomous & NAAC Accredited Institute Affiliated to RGPV, Bhopal)
Department of Mechanical Engineering
For batch admitied in Academic Session 2021-22

190520: Automotive chassis

C__nl_r.‘gcgy T_i_l_lu_ _ | Code - ___ Credit-4 | Theory Paper
Departmental Core- Automotive o0s200100518/ | LT P Max.Marks-60

DC chassis 190505 Min.Marks-19

Duration-2hrs.

List of Experiments:

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

2. To study and prepare report on the constructional details, working principles and operation of the
Automotive Transmission systems.

3. To study and prepare report on the constructional details, wurl-.uu_., principles and operation of the
Automotive Drive Lines & Differentials,

4. To study and prepare report on the constructional details, working principles and operation of the
Automotive Engine Systems & Sub Systems.

5. To study and prepare report on the constructional details, working principles and operation of the
Automative Suspension Systems.

6. To study and prepare report on the constructional details, working principles and operation of the
Automotive Steering Systems.

7. To study and prepare report on the constructional details, working principles and operation of the
Automotive Brake systems.

8.

To study and prepare report on the constructional details, working principles and operation of the
Automotive Tyres& wheels,

SEkill Based Projects:

1. Study and Construction of physical model of Chassis layout and its main components

2. Structural analysis of Chassis of a vehicle and its main components through Design tools

1, Design, Calculation and simulation of Rack and Pinion mechanism to steer a vehicle using design
tools.

4. Study and Construction of physical model of contactless braking system.

5.

Study and Structural analysis of Shock absorbers for two-wheeler and four-wheeler
6. Assembly and dismantling of automotive enpine and clutch,

] _111. ( ourse Outcomes: == =
.-\Itur successiul completion ol this course kludt.ma will '!h. lhl-. 1
CO1: List out the vanous automotive chassis and Frame components,

CO2: Describe construction details of vanious types of automotive chassis and basic Functions of
subsystems in the che 15818,

cO3: Demonstrate concept of steering mechanism and suspension system while construction ol
chassis and friame,

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

CO5: Select the suitable subsystems for a vehicle.

CO6: Design and nrutc}y chassis and lryu. m’ )

P
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
(A Govt. Aided UGC Autonomous & NAAC Accredited Institute Affiliated to RGPV, Bhopal)
Department of Mechanical Engineering

For batch admitted in Academic Session 2021-22

120515: Machine Design

Category Title Code Credit -4 Thedry Paper
Dcepartmental — Core- | Machine Design | 120515120505 | L| T | P | Max.Marks-60
DC Min.Marks-19

2 I B Duration-2hrs.

List of Experiments

Design and drawing of helical spring.
Design and drawing of Spur gear.
Design and drawing of Helical gear.
Design and drawing of Worm gear.
Design and drawing of bevel gear.
Modelling and simulation of Gear box.

Design and drawing of Antifriction Bearing.
9. Design and drawing of Journal Bearing.
10. Assembly drawing of the Foot step bearing.

oW NN

Skill Based Projects:

To prepare wooden model Multi Leaf spring.

To prepare wooden model of Gear box.

. To prepare wooden model of Bearing.

. Stress analysis on Spur Gear and durability study by FEA

Lad !'-.J -

[P S

l.aboratory Course Outcomes:
After the completion of the course Lab students will be able to

N

Study of Sliding Contact Bearings and Ball bearing and its selection

-Finite element analysis of Helical compression spring for three wheelers automotive suspension

Design and analysis the different part of an 1.C Engine like Gear, Spring and Bearing
Compare the materials used in designing the automobile engine parts,
Use the software like AUTO CAD, CATIA and ANSYS for modelling and analysis
Sclect the spring for a proper application also can select the proper material of spring,
Desien the different types of gear and spring also able to know their practical applications

6. Create a gear box for modem Automotive vehicles and can nse this for the benefits of socicty.

" /?"f o U
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
(A Govt. Aided UGC Autonomous & NAAC Accredited Institute Affiliated to RGPV, Bhopal)
Department of Mechanical Engineering
For batch admitted in Academic Session 2021-22

1905142 Design of Machine Flements

[ Category Title Code Credit-4 Theory Paper
) . ] Yeuup achmne - - Max Marks-60
| Departmenat | DesiEn of Machune lostar | Lo| T pop | AT
| | Ilements Min Marks-19
Core-IDC 190504 3 I b)
] _ | ) “ ! - _I}||r:|t|m_1_-2_||r‘i__

Note: Use of PSG I‘\\II 1 Data book 1s permutted in exi m.

Listof Eaperiments

Design and drawing of Single, double and triple riveted joint
Design and drawang of Single and double strap butt joint
Design and drawing of Welded joimt

Desipn and drawing of Socket and Spigot cotter joint
Design and drawing of Gib and Cotter joint.

Design and drawing of Knuckle joint

Study of Theories of failure

Design and drawing of Solid and hollow shaft
Design and drawang of Rigid coupling

10. Design and drawing of Flexible coupling

L ST

. O oA ) O

Skill Based Projects:

i. FEA of l2p joint based on various geometrical parameters 1o study the behaviour of weld strength
2 S mulation of welding to study residual stress and distortions

nzlyeis of composite multi leaf spring using ANSYS 2020 R
eat Transfer anzlysis for different matenials of ball bearing using ANSYS 2020 R1

}
N n-.«_-n».,1 analysis of A 1od:f'1cd moth n Spur Gcar for i mcrmsmg llu. pt,rt'urmnnu. by reducing the

#
-
£

Laborators Course O utcnmes:

Atter sucoessful completion of this course students will be able to; -
COT1: st out the vanous 21 and 3D CATIA commands

(02 Describe construction detals to draft the different design of machine elements

C0)3:  Demaonstrate the concept of machine elemens based on different material

CO4:  Distinguish vanous types of Temporary and Permanent joints,

COf:  Select and choose the nght stratepy 1o draft the machine elements

CO6:  Design and create the machine elements under various loading condition

_ T4 (Z” r (v QLP
__/7':‘/ '-.\:I,/ .
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MADHAV INSTITUTE OF TECHNOLOGY & SCIE NCE, GWALIOR
(A Govt. Aided UGC Autonomous & NAAC Accredited Institute Affiliated to RGPV, Bhopal)
Department of Mechanical Engineering
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120520: Theory of Machines-11

C:I-c;;m?\

o Tile Code Credit-4 Tl'llrnr'_v Iaper
Depantmental ' 120520/ LT Max Marks-60
Core-DC Theory of Machines-11 [ 120411/ EEEEEE Min.Marks-19
120401 =

_I'lul_'nrmn-l'_l_lr%_:.__

—

List of cxperiments

1. Swdy of various hpes of pears,
2. S

Study of vanous types of gear trains.

3.  Balancing of rotating masses.

<. Balancing of reciprocating masses,

5. Swmdy of kinematic synthesis of mechanisms,

6. Swudy of cams and followers.

7 To draw cam profile, velocity and acceleration diagrams of a given cam-follower mechanism.

8. Draw the profile of various cams with different types of followers.

8. Plot the follower displacement vs angle of cam rotation curves for changing compression spring,

follower weights and cam speed.

10, Caleulate the eprcyelic gear ratio, input torque, holding torque and output torque.
Skill Based Projects:
I. Investization of gyroscopic couple for self-balancing vehicle

2

Understanding of balancing and alignment

3. Development of various 1oy mechanism

_I -

Underztanding of Gear based quick return mechanism.
5. Investigztion and understanding of geared cycle.

6. Understending of gear mechanism used in walch.

7. Design of casy (mzke/use) cycle,

%, Working model of epicyclical gear train.

9. Investigation and understandimy of sports cycle.

Laboratory Course Outeomes After the completon of the cote Fab student will he able o

CO1  Tdentify the kinematic chan and mobility, and pesform the Kinematic an
mechanism. .

CO2 Analvze vanous moton ransmession elements hke P, e iins, cans, be
drive _

CO3 Determine the deprees-of-freedom (mobility ) of & mechanism

CU:i Apply the fundamental principles of stanes and dynamics to machinery.

CO5 I-‘vuh'miu the dynamic lorces for vanous machines.

CU—G Analyze the fundamentals of machines for desired kinematic or

alvsis ol apiven

Idiive and e

dynanie performance

) aw , ‘ n "
My B B
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MADHAY INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR (M.P.)
A Govt. Aided UGC Awtonomous & NAAC Aceredited Institute, Affiliated to R.G.I".V, Bhopal
Department of Mechanical Engineering

. Tenm To propose the list of courses from SWAYAM/NPTEL/MOOC Platforms to
|

MEIT be offered (for the batch admitted in 2021-22) in online mode under Self-
| \ Learning/ Presentation, in the B. Tech. V' Semester
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR (M.F.)
A Govt. Aided UGC Autonomous & NAAC Accredited Institute, Alfilated o RGIV, Thapal

Department of Mechanical Engineering

Self-study courses-V Sem (July-Dec 2023)

S.No. Name of Subject Code Week
l. Foundations of Cognitive Robotics 120517/190517(1) )
2. Principles Of Vibration Control 120517/190517(ii) 4
3. | Welding of Advanced Ilia Strength Iltlﬁl?flti_tlﬁl?(i_i_i‘,r 4
Steels for Antomotive Applications

z/ Z/Z;:f [16 L
sl =
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR (M.P.)
A Gowt. Aided UGC Autonomous & NAAC Accredited Institute, Affiliated to R.G.P.V, Bhopal

120517/190517(i): Foundations Of Cognitive Robotics

Department of Mechanical Engincering

\ Category I Title Code | credit-1 Internal Evaluation
i LT )
Self-study Foundations Of PPT presentation/
Cognitive Robotics 120517/190517(1) |~ .
courses

Report Writing

SWAYAM/NPTEL Link for the course: https://onlinecourses.nptel.ac.in/noc23 _me84/preview

The details of the course are mentioned below:-

| Course Start Date

Course End Date

Exam date

Duration

[ 24/07/2023
|

‘ 18 Aug 2023

24 Sep 2023

4 Weeks

Course layout
Week 1: Introduction
Module 1: Introduction to Cognitive robotics and Human Robot ]nlcmclmn
Module 2: Smart materials-1

Module 3: Smant materials-11

Module 4: Smart materials-111

Week 2: Brain physiology and neural signal transmission
Module 1: Architecture of the Brain

Module 2: Architecture of the Brain (Contd.)

Module 3: Nerve cells

Week 3: Neural modeling
Module 1: Introduction to Synchronization Models
Module 2: Synchronization Models (Contd.)
Module 3: Electroencephalography (EEG)

Week 4: 1

Books a

o,

ntelligence architecture

Module 1: Theories of Intelligence-1
Module 2: Theories of Intelligence-1l
Module 3: Kuramoto Model

Module 4: Child-Robot Interaction

nd references

Neuroscience, edited by Dale Purves, et al, published by Sinaner Associates,

7. How the body shapes the way we think-A New View ol Intellipence, by Rolf Pleiter and Josh Bongard
MIT Press.

3. Control ‘-,yalu,ms Classical, Modern, and Al-Based Approaches, by liendm IR, Raol, Ramakalyan
Ayy |l:‘_d|'| CRC P'ress.

Vi
‘L\\/ (5 —
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MADHAV INSTITUTE OF TECHN
A Govt. Aided UGC Autonomous & NAAC

OLOGY & SCIENCE, GWALIOR (M.P.)
Accredited Institute, Affiliated 10 R.G.P.V, Bhopal

Department of Mecha nical Engincering

120517/190517(ii): Principles of Vibration Control

Category

Title

Code

Credit - 1 Internal Evaluation

Self-study
courses

Principles Of
Vibration Control

120517/190517(11)

L |T |P | PPT presentation/

2 Report Writing

SWAYAM/NPTEL Link for the course: https://onlinecourses.nptel.ac.in/noc23 me85/preview

The details of the course are mentioned below:-

Course Start Date

Course End Date Exam date

Duration

| 24/07/2023 ‘ 18 Aug 2023

24 Sep 2023

4 Weeks

Course lavout

Week 1

. Introduction to Vibration control

Week 2 : Dynamic Properties and Selection of Materials

Week 3 : Dynamic Vibration Absorbers

Week 4

Books and references

: Principles of Active Vibration Control

1. Prnnciples of Vibration Control, A. K. Mallik, Affiliated East-West Press, Indin
2. Vibration Control of Active Structures, A Premount, Springer Publication,
2. pacsive Vibration Control, Denys J. Mead, Wiley Publication

.‘/(fs‘/ }//&/

o

W
e . //:._-_:r N~
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J 7 ‘I i ;Cll\‘()l;() l‘, &- SCILt CE, § X
& EIG: \: !\E\[h ['I('C AULOnomous l{ N,.\{:C Accredited Institute, Affiliated to R.G.I'WV, Bhopal
I ovt, Aaded Ul s AL\ S

Department of Mechanical Enginecring

120517/190517(iii): Welding of Advanced High strength Steels For Automotive Applications

it - Internal Evaluation
lcatEBOW lTiue Code Credit - 1 |
Welding Of L [T |P
Self-stud Advanced High - |2 | PPT presentation/
SERSINSY 120517/190517(i)
| courses | Strength ,S‘eﬂs For Report Writing
| Automotive
| Applications N

SWAYAM/NPTEL Link for the course: https:[[onlinecourses.npte!.ac.in[nocZB mm34/preview

The details of the course are mentioned below:-

- Course Start Date l Course End Date Exam date Duration

21/08/2023 l 15 Sep 2023 29 Oct 2023 4 Weeks

Course layout

Week 1:Introduction to physical metallurgy of advanced high strength steels

Week 2:Introduction to welding processes in automotive industrics (Advanced Gas Mectal Arc
Resistance Spot and Laser Welding Processes).

Week 3:Welding metallurgy of advanced high strength steels — Effect of weld thermal cveles on the
stzbility of phases solidification behaviour, segregation and hot cracking susceptibility.

Week 4:Mechznical properties of advanced high strength steel weldments - Tensile shear testing, HAZ
softening charactensticsrole of modified weld thermal cycles (post pulsing and post we ' i

) _ Id heat
treatments) to improve the mechanical properties

Books and references
Ml

76

Scanned with CamScanner



MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
(A Gowt, Aided UGC Autonomous & NAAC Accredited Institute Affiliated to RGPV, Bhopal)
Department of Mechanical Engineering

Item
MEI2a

| To review, prepare, finalize and recommend the Scheme of 111 semester B.
'Tech. programmes (for the batch admitted 2022-23 Session)

17
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
{A Govt. Aided UGC Autonomous & NAAC Accredited Institute Affiliated to RGPV, Bhopal)
Department of Mechanical Engineering

To review, prepare, finalize and recommend the Syllabi (along with the
Item MEI12 b | Course Outcomes) of III semester B. Tech. programmes (for Illc
batch admitted 2022-23 Session)
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MADHAY INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
(A Govt, Aided UGC Autonomous & NAAC Accredited Institute Affiliated to RGPV, Bhopal)
Department of Mechanical Engineering

For batches admitted in Academlc Session 2022-23

Automobile Engincering Mechanical Enginecring
S.No. | Subject Subject Name S.No. | Subjeet Subject Name
Code Code
1 2130331 Mechanics of Materials 1 2120331 Mechanics of Materials
2 2190332 Automotive Engines 2 2120332 Theory of Machines -
3 2190333 Metal Cutting and Machine K] 2120333 | Metal Cutting and Machine
Tools Tools
< 2190334 Fluid Mechanics & Hydraulic 4 2120334 Fluid Mechanics and
Machines

Hydraulic Machines

81
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GVWALIUR
(A Gowt. Aided UGC Autonomous & NAAC Accredited Institute Affiliated to RGPV, Bhopal)
Department of Mechanical Engineering

For batches admitted In Academic Session 202 2-23

2120331/2190331: Mechanics of Materials

! Category Title Code Credit-4 Theory Paper
Departmental 2120331/2190331 LT |P Max.Marks-60
Core-DC Mechanics of Materials Min.Marks-19

211 2 :
Duration-2 hrs.

Course Pre-Requisites:
Basic Civil Engineering and Mechanics

Course Objectives: To make the students:
1. Learn the basic concepts and principles of strength of materials.

[

. Calculate stresses and deformations of objects under external loadings.

LFY ]

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

Syllabus

Unit- 1 Simple Stress and strain: Introduction, Types of stresses, Elongation of a bar, Principal of

superposition of forces, Stress-strain relationship and elastic constants, Poisson's ratio; Thermal stresses.
Strain Energy: Strain energy due to direct stress, simple shear, torsion and bending in beams.

Unit-11 Compound stress-strain: Estimation of stresses on an inclined plane by analytical and graphical
method (Mohr's circle method) for plane stress and plane strain, Principal stresses, Maximum shear
stress calculations ' '

Unit-ITI Stresses in beams: Shear Force & Bending Moment diagram, theory of simple bending,
Section Modulus, bending Stresses.

Slope and deflection: Equation of Elastic Curve, Macaulay’s Method, Arca Moment Method, Strain
Encrgy Mcthods ctc.

Unit- 1V Shear stress distribution: Variation of shear stress, Shear stress distribution in rectangular,
circular, triangular and I-scctions

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

Unit -V Column and Struts: Euler's theory of column, Rankine's formula, slenderness ratio; strut with
cccentric load.

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

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

CO-1  ldentify various structural elements and its application,

CO-2  Ilustrate different types of stress and strain on various types of structural elements like beam,
shaft column etc.

c0-3 Calculate principal stresses, maximum shearing stress, and the diferent stresses acting on a
structural member.

CO-4  Analyze SIFesses and deflection for beam, shafl, long columns, thin cylinder cte.

cO-5 Select appropriate malerials in design considering engincering properties, sustainability, cost and
weight.

CO-6  Design simple bars, beams, and circular shafls to meet desired needs interms of strength and
J deformation.

h/«/ o g// W év\/@l/u
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
uUGc Autanomous & NAAC Accr

edited Instivyte Affiliated to RGPy, Bhopal)
Department of Mechanical Engineering

(A Gowt. Aided

For batches admitted in Academic Session 2022.23
Text & Reference Books
- Strength of Matcrials (Mob) by RS Lehriand A § | Lehri; S K Kay
alerials by § § Rattan; MeGraw Hill Pub,
Mechanics of Malerials by F P ee

Strength of Malerials

b

?ri}'_a_nnﬁ-gﬁn; l;lIhT__ -
Slrcngih of M

r, ER Johnston, I T DeWolf: TATA McGraw Hill pub.
by S, Timoshenko: D Van antrand(‘nmpnay.

Mechanics of Solids by Mubeen: Pearson Education Pyl

o A&

Strength of Materials by S Ramamrurtham, R Narayan; DhanpatRai sons I'ub,

NPTEL Link for N Techanics of Material

!ﬂpﬁi@‘iﬂnccnurscs.npicl,ac.in!nnuIH ceDd/preview

LIST OF EXPERIMENTS

I. To Study Univer;nmg Machine R
2. To perform the Tensile test on metal specimen

3. To perform the Compression test on metal specimen

4. To perform Bending test on metal specimen

5. To perform single shear and double shear on UTM

0.

To perform Hardness testing with Brinell hardness
7. To perform Hardness testing with Rockwell hardness
8. To study the impact testing machine and perform the 120D impact test
9. To Perform Charpy impact test
10. To study and Perform Fatigue test
11. To study Bending Moment Diagram
12. To Study stiffness of spring and Modulus of rigidity of spring wire
13, Study of weight 1|1m5uicmcm using strain gauge
Lab Course Outcomes: After successful completion of this course lab students will be able to:

‘ ess, breaking stress imate stress of the given specimen under
CO1.Evaluate the values of yield stress, breaking stress and ultimate stress of (he given specimen und
lension test,
51 g termine the madulus of rigidity of given specimen,
the torsion test to detern
CO2.Conduct
CO3. Perform compression tests on spring and wood,

. S lest ove “li!h Ill’il'ﬂ."“ hur{lncss and measure the
4 " lhc ]{UCL“’C“ IlﬂrdﬂChS
( U ,Jll!“lr} r

hardness of the given
specimen.

ino the stifTfness of the open coil and closed eoil spring and grade them, .
zyamine the ¢
CO6. Exami

- | Vo
PN kZ_%_q-ﬂ@é/ i
NPy .

T

Mo
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FCHNOLOGY & SCIENCE, GWALIOR

TITUTE OF T
MADHAV INSTITU nstitute Affiliated to RGPV, Bhopal)

(A Gowvt. Aided UGC Autonomous & NAAC Accredited | ‘
Department of Mechanical Enpineering

For batches admitted In Academic Sesslon 2022-23

2190332: Automotive Engines
Theary Paper

Category Title Code Credit-3
. It Mux. Marks-60
c c goazzzvo3ly | L[ T N farks. 19
Departmental Automotive Engines | 21 03 !UL o Min Marks-|
Core-DC 190303/BAUL - 2 - 2 Duration-2 hrs.

Course Objectives: -

To make the students;
1. Understand the working of engine and its subsystems

Enhance their knowledge about the fucl supply system of 81 engines and CI engines

.r.l

Understand the combustion phenomenon in engines and different combustion chambers.

(F¥]

Svilabus

UNIT 1 CONSTRUCTION AND OPERATION OF ENGINES _
Constructional details of four stroke spark ignition (SI) and compression ignition (CI) engines

working principles. Two stroke SI and CI engines — construction and working.Comparison of SI
and CI engines, four stroke and two stroke engines.Valve and port timing, timing diagram, firing

order.Otto, diesel and dual cycles.

UNIT Il FUEL SYSTEMS .
Air fuel ratio requirements of Sl engines, Air fuel ratio and emissions, working of a
simple fixed ventun carburctor, starting, idling, acceleration and normal circuits of carburetors,

Constant vacuum carburettor.Petrol injection. LPG and CNG fuel systems MPFI systems for petrol.
Diesel fuel injection systems- Requirements, Air and solid injection, function of components, Jerk
pumps, distributor pumps, pintle and multihole nozzles, Unit injector andcommon rail injection

systems.

UNIT 1T COMBUSTION AND COMBUSTION CHAMBERS
Combustion in SI and CI engines and stages of combustion. Dependence of ignition timing on load

and speed. Knock in SI and CI engincs.
Combustion chambers for SI and CI engines. Direct and indirect injection combustion chambers for
Cl engines. Importance of Swirl, squish and turbulence, Factors controlling combustion chamber

design,

UNIT IV SUPERCHARGING, TURBOCHARGING AND ENGINE TESTING

Supercharging  and Turbocharging, Different  methods  of turbocharging, Intercooling
Turbocharger controls including, waster gale, variable geomelry, variable nozzle lqu‘
Dynamometers, Indicated thermal, brake thermal and volumetric efficiencies. JPES:
Measurement of friction, Cylinder pressure measurement. Variables alfecting engine performance
Methods to improve engine performance. Heat balance, Performance Mﬂ]'.'h‘- and l)ri\':liui]i!}:

Diagnosis.

UNIT V COOLING AND LUBRICATION SYSTEMS
Need for cooling, types of cooling systems- air and liquid cooling systems, T

. ; , stems, :
Requirements of lubrication systems. Types-mist, pressure feed, dry and wet sump s}fsl;:m:
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
(A Govt. Aided UGC Autonomous & NAAC Accredited Institute Affiliated to RGPV, Bhopal)
Department of Mechanical Engineering

For batches admitted in Academic Session 2022-23
Course Outcomes:
Afer suceessful EnﬁpTcii:m_ni' this course students will beableto:
CoO1:
CO2:
CO3:

State various types of engines based on required applications,

Explain the concepts of Intemal Combustion Engine working and its industrial applications.
Solve analytical problems of Intemal Combustion Engines.

CO4: Compare different types of Engines depending on their behavior and their merits and demerits,
COS: Select proper Engine for appropriate applications,

CO6: Evaluate the performance parameters of various Engines,

Text & References Boaoks:

I. Intermal Combustion Engines by V. Ganesan, 2007, Tata McGraw Hill

e

- Ramalingam KK, “Internal Combustion Engines"”, Sci-Tech Publications, 2005.
- Advanced Engine Technology by Heisler, SAE Publication.
- Edward F. Obert Internal Combustion Engines.

3

4

5. H.N, Gupta Fundamentals of Intemal Combustion Engines by, PHI.

6 .Mathur and Sharma Intendamental Combustion Engines DhanpatRaj and Sons2002,
h

NPTEL Link for Automotive Engines

http://nptel.ac.in/courses/] 12104033/

List of Experiments (Expandable)

1. Study of dynamometers.

2. Valve timing diagram of single cylinder SI Engine.

3. Study of various types of fuel injectors and nozzzles

4. Performance and emissions test on multi-cylinder on SI Engine,
5. Heat balance sheet on multi cylinder S1 Engine,

6. Morse test on Multi-eylinder SI Engines.

7. Study of carburetion and injection system.,

8. Study and performance test of two stroke petrol engine.
9. Study and performance test of four stroke petrol engine,
10. Study and performance test of two stoke diesel engine.
11. Study and performance test of four stroke diesel engine.,

12. Study of different parts of IC engine.

- R A

\/ b
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RADHAV INSTITUTT OF TECHNOLOGY & SOENCE, GWALIOR
(A Govt. Aided UGC Autonomous & NAAC Accrediled Institute Affillated to RGPV, Nhopal)
Department of Mechanical [ngineering

for batihes sdmitted In Academic Sesslon 2022-21

2120332/120M 019041 1: Theery of Machines-1

|I Category r Title ] Code | Credir-4 “Irheory Paper
Departmental [ |.‘1..‘1'I]."-.‘f_1 J_llli,l."_ _l— ' _F.I.-Ehﬁ{k-ifnn o
Core-DC Theory of Machines-| ‘ 120303/ o Min Marks-1Y
L JI RN ROSTUL I Duration-2 hrs,

Course Pre-Requisite:
Engincenng Graphics
Mechanics of Matenials

Course objectives: To make the students:
. Familianze with different ypes of mechanisms.

2. Understand the basics of synthesis of simple mechanisms,

3. Apply fundamental of mechanics to machines which include engines, linkages ele.

Syllabus . =
Unit-l Mechanism: Machine, Mechamism, Kmematics Links, Pairs, Chamns, Degree ol freedom.
Mechanisms and its Inversions; Slider, Double Slider and 4 bar mechanism, Lower pair mechanisms:

pantograph, Straight line motions. Davis and Ackerman Steering Mechanisms,

Unit-11 Kinematic Analysis: Displacement, velocity and acceleration analysis of plane mechanisms;
relative velocity, instantancous centre, Kennedy's Theorem, Klein's construction methods. Coriolis

component.

Unit-111 Dynamic Analysis: D'Alembent’s principle. Equivalent dynamic system, Graphical and
znalytical methods of dynamic forces, analysis of mechanisms and machines including reciprocating

CnEIncs

Flywheel Introduction, Turning-moment diagrams and Flywheel analysis.

Unit-1V Brakes: Analysis of simple brake assuming uniform pressures and uniform wear, band brake,
hlock brakes, internal and external shoe brakes, braking of vehicles,
Clutches: Single plate end multi plate clutches, cone elutches, cemtrifupnl elutches.

Dynamameters: Different types and their applications.

Unit-V Gavernars: [ntroduction, Types of povernors, Various gravity and sproing-controlled governors,
povernor characteristics, Fffort and power of a povernor, Controlling force dingrams, Coetlicient of

Inscnsiliveness.
Gyroscopes: Cyroscopic couple, Effect of Gyroscopie couple on the stability of four wheel and two-
wheel vehicles, Acroplanes and Naval ships, Gyrostabylisers

Course Quilcomes: After successful completion of this conrse students will be uble o

CO 1.1dentily hasic mechamsims in real life applications.

CO 2.Discuss aboul mechanics of various maclines

CO 3.Apply fundamental principles of statics and dynamics to machery,

co J.Analyze various types of motions and mechanisms of machinery. N
. {\/ {7/’2{4:-1 : : o .
w1 F w06 \V
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by mpeel ac mocourses 112102171/ and hitp://nptel.ac.in/courses/] 121041 14/

MADMAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
(A Govt. Aided UGC Autonomous & NAAC Accredited Institute Affiliated to RGPV, Bhopal)
Department of Mechanical Engineering

Tor batches sdmitted in Academic Sewsion 7022-21

Compare varous companents suitable for different applications e g difTferent types of governor,
clutch, brakes, ywheel etc

Create the mechamem of componente 1o juetify the demands of work.

K Reference Rooku
Theony of Machmes by Rattan, SN, TMH full detal of pubhicaiton

Theoary of Machme by Norton, RL, TMH

Theony of Machine hyBallancy, PL.Kanna Pub

Mechanmm and Machine Theory by Ambekar, AG; PHI.

Theory of Mochaniem and Machmes by Sharma, CS and Purohit K; PHI.
Theory of Mackines 3 Bevan, Thomos: Pearson/ CBS PUD Delhi.
Mechanmem and Machme Theory byRao, IS and Dukkipati; NewAge Delhi.
Theony of Machmes byLalJapdish; Metropolitan Book Co; Delhi -

Thoory of Mechanums & Machines byGhosh A Mallik, AK; Affiliated East West Press, Delhi.

Bl Leok for Theon of Machines-]l

of cxperiments (capandable)

L . - i
Stk Y 1,

bonematics hinks paurs and chains,

To find degree of frecdom of a given mechanism.

To smudy o'l wvermons of four-bar mechanisms using models.

-

srw velocaty and sccelerstion polygons of all moving link joints in slider crank mechanism
Study of meria lorces in recaprocating pans and analysis of lywheel.
Study of vanous types of povernors

Study of vanous types of clutches

Study of vanous types of brakes

Study of vanous types if dynanwanelers

Use virual leb for eny two coperancnts

Determine the pyroscopic eflect of a rotating dis

Determne the C onolli's comnponend of acocleratinn

Find the total shp, creep, velooty tatio and coctlicient of icon between

belt pulley system.
Measure the pereentage slip ot Hixed belt tension by varying load on brake drum

) B . , &
/58 ;;'-/ ._/5_,5). :'! Q_,..--"’ N .)/ \ a7
no o v
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
(A Gowvt. Aided UGC Autonomous & NAAC Accredited Institute Affiliated to RGPV, Bhopal)
Department of Mechanical Engineering

for batches admitted In Academic Sesslon 202223

-ab Course Outcomes: Afler successful completion of this course lab students will be able to:
JOL.Design and analyze mechanism required for the specificd type of motion.

CO2Z.Draw inversions and determine velocity and acecleration of different mechanisms.

CO3 . Construct different types of cam profile for a given data. |

B L} [ . 5 ¥ ¥ &
S04 Analyze vanous motion transmission elements like gears, gear trains, cams, belt drive and rope

dnve.
COS Compare the various components related to machines and mechanism,

CO6 Determine the degrees-of-freedom (mobility) of 1 mechanism,

D 6B
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Yy & SCIENCE, GWALIOR

MADHAV INSTITUTE OF TECHNOLOG
d Institute Affiliated to RGPV, Bhopal)

(A Gowt. Aided UGC Autonomous & NAAC Accredite
Department of Mechanical Engineering

For batches admitted In Academic Session 2022-23

2120333/2190333: Metal Cutting and Machine Tools

Category Title Code Crc:lii: 3 Theory PPaper
Deparumental Metal L‘uilﬁ-—n—m!_— 212033 L T P M:alx.Mnrkﬁ-ﬁﬂ
Core-DC Machine Tools 219033Y/ L-1:n.l§:‘!:lrks-lﬂ
120413 3 | - |- | Duration-2 hrs.

Course Objectives: To make the students understand:
The fundamental knowledge and principles in material removal processes.
The fundamentals and principles of metal cutting to practical applications through

1.
5
1. The fundamentals of machining processes and machine tools.

Syllabus - - . . ]
Unit-1 Mechanics of Metal Cutting: Introduction to manufacturing and machining, Classilication of
metal removal processes, Geometry of single point cutting tool and tool angles. Tool nomenclature.
Conversion of tool angles from one system to another, Mechanics of chip formation and types of chips,
chip breakers. Orthogonal and oblique cutting, cutting forces and power required, theories of metal
cutting. Thermal aspects of machining and measurement of chip tool interface temperature. Friction in

metal cutting. Machinability & Cutting Fluids: Concept and evaluation of machinability, tool lifc,
mechanism of tool failure, tool life and cutting parameters, machinability index, factors affecting
machinability. Advanced Cutting Tool Materials, Cutting Fluids
Unit-11 General Purpose Machine Tool: Constructional detail of milling, shaper and planer machines.
Tooling, attachments and operations performed, selection of cutting parameters, calculation of forces
2nd time for machining. Broaching operation. Capston and turret Lathes, single and multiple spindle
automates, operations, planning and tool layout.
Unit-11T Abrasive Processes & surface Finishing: Abrasive, natural and synthetic, manufacturing
ature. Selection of grinding wheels, wheel mounting and dressing. Surface Finish: Elements

nomencla
of surface roughness, evaluation and representation and measurement of surface roughness, relationship

of surface roughness to production methods.
Unit-1V Gear Manufacturing Processes: Introduction, materials, methods of gear 1

Gear Milling, Gear Hobbing& Gear Shaping Machine Tools and processes. Modern gear
manufacturing methods, gear inspection.

Unit-V Non-Conventional machining: Benefits, general application and survey of Non-conventional
machining processes. Mechanism of metal removal, tooling and equipment and specific applications of
EDM, LEM, EBM, ECM, USM, AIM, WIM, AWIM, PAM processes

nanufacturing,

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

CO1: apply cuthing mechanics 10 metal machining based on cutting force and power consumption
cO2: operate lathe, milling machines, drill press, prinding machines, ete, '

C03: select cutting 100l materials and tool peometries for different metals.

CO4: choose appropriate machining processes and conditions for different meltals,

COS: gptimize parameters for material removal i unconventional machining processes.

CcO6: jdentify the process parameters, their effect and applications of diflerent processes @J'_’_

— ol Y ]
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- oF TECHNOLOGY & SCIE NCE, GW
T jted Institute Affiliated to RGPV, Bhopal)

d
_Aided UGC Autonomous & NAAC Accre
A Department of Mechanical Engineering

For batches admitted in Academle Sesslon 2022-23

Text Books

: : MeGH,
1. Fundamentals of Metal Cutting and Machine Tool by poothroyd Geofery; Mc

Kopakuha Ltd.

2. Production Technology by Jain, R.K. and Gupta, S.C; khanna Publishers.

Reference Books:

1. Workshop Technology by Chapman, Volume 1,11, & I, ELBS.

2. Production Technology by HMT; McGraw Hill, New Delhi.
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
(A Gowt. Alded UGC Autonomous & NAAC Accredited Institute Affiliated to RGPV, Bhopal)
Department of Mechanical Engineering

For batches admitted in Academic Session 2022-23

2120334/2190334: Fluid Mechanics and Hydraulic Machines

Category Title Code edit-4 Theory Paper
Departmental 2120334/ L| T I | Max.Marks-60
Core-DC Fluid Mechanics and 2190334/ 5—{ Min.Marks-19
Hydraulic Machines 120314/ 2 ! “ | Duration-2hrs.

190314

Course Objectives: To make the students understand:
1. Fundamentals of Fluid Mechanics, which is used in the applications of Acrodynamics, Hydraulics,

Marine Engineering, Gas dynamics etc.

- And give fundamental knowledge of fluid, its properties and behavior under various conditions of

I

internal and external flows.

- And develop understanding about hydrostatic law, principle of buoyancy and stability of a floating
body and application of mass, momentum and energy equation in fluid flow.

fad

Course Pre-Requisite:

Basic Mechanical Engineering,

Syllabus

Unit-1 Properties of fluid: Pressure, density, specific weight, viscosity, dynamic and kinematic viscosity

Newton's law of viscosity and its applications.

Fluid Static: Pressure variation with depth, pressure measurement, pressure on immersed surface centre

pressure, Buoyancy, flotation, stability of floating bodies.

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

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

path line. Rotation, vorticity and circulation. Stream function and velocity potential function. Flow net,

Free and forced vortex flow.

Unit-111 Fluid Dynamics: Momentum theorem, Impulse momentum equation and its application, Euler’s
equation in 3-1, Bermoulli’s equation for incompressible fluid flow, engineering applications of energy

equation, Pitot -Tube, Venturi meter, Orifice meler.

Unit-1V Flow through Pipes: Critical Reynolds’s number, velocity distribution in pipes, friction factor.
Moody's chart, Lammar flow through pipe, Hagen-Poisculli’s equation, Turbulent flow through pipe,
Hydraulic gradient line and total energy line. Minor head losses in pipes, Pipe Networking and
Transmission of power through pipes,

Unit-V Water Turbine and Pump: Impulse and Reaction principles, Pelton, Francis and Kaplan
wurbines. velocity diagrams, Work done by turbines, Draft Tube theory. Application of dimensional
analysis, similarity to turhines and pumps, Classilication, advantage over reciprocation type, definition of
manometric head gross head, static head, vector diagram and work done. Performance and Characteristics

of turbines and pumps.

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

CO1:Define the fundamental properties af Muids,
CO2: Relate the concepls of mechanics with various laws of luid mechanics,
CO3: 1dentify the Jaws of fluid mechanics applicable for the body in various Muids under dilterent

conditions. . .
CO4: Analysc various forces and their effects, related to Nuids mechanics, &_/I
and compare losses in different luid flow conditions, \/

y o
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
(A Gowt. Aided UGC Autonomous & NAAC Accredited Institute Affiliated to RGPV, Bhopal)
Department of Mechanical Engineering

For batches admitted in Academic Session 2022-23

CO6: Compare different wrbo machines depending on their behaviour and their merits and demerits

Text &Reference Books:

1. Fluid Mechanics by Streeter & Wylis; McGraw-Hills Pub. S
2. Fluid Mechanics by Modid& Seth; Standard publishing house.

3. Fluid Mechanics by D.S. Kumar ;Katson publisher,

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

5.

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

NPTEL Link for Fluid Mechanics and 1lydraulic Machines

http://nptel.ac.in/courses/112105171/1

List of Experiments:

. To find out coeflicient of discharge of a given Venturimeter,

2

To determine the hydraulic coeflicient C, , Cc , and Cgof an Orifice

3. To study the flow over a Rectangular notch to find the coefTicient of discharge for it.

4. Todetermine the coefficient of friction for pipes of difTerent sizes.
5. Experimental determination of Metacentric height of a ship model
6.  Study of Redwood viscometer.

7. To study of diffcrent types of flow (Reynold’s experiment).

8. To verify Bemoulli's Equation Experimentally.

9.

To study the performance characteristics of a centrifugal pump and to determine the characteristic
with maximum cfTiciency,

10. To conduct load test on Pelton Wheel Turbine and to study the characteristics of Pelton wheel
turbine.

I1. To conduct load test on Francis turbine and to study the characteristics of Francis turbine.
12. To study the charactenistics of a Kaplan turbine.

13. To study the performance characteristics of a reciprocuting pump and to determine the characteristic
with maximum efficiency

Lahoratory Course Outcomes: After successful completion of this course students will he able 1o

co1: Conduct experiment with flow measurement devices like Venturi meter and orifice meler,

co2: Estimate the friction and measure the [rictional losses in Muid Mow.

co3: Predict the coeflicient of discharpe for Now through pipes,

coa: Evaluate pressure drop in pipe fow using Hagen-Poiscuille’s cquation for laminar flow in pipe.
cO5: Calculate the Critical Reynolds's Number through I'ipe Sel Apparatus,

co6: Apply thermodynamic concepls lounﬂl_)_’.rc Fluid machines, m? \/
’ 7 : o

Moot a7 s
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
(A Govt. Aided UGC Autonomous & NAAC Accredited Institute Alfiliated to RGPY, Bhopal)
Department of Mechanical Englneering

For batches admilted in Academic Sesslon 2022-23

2120335/2120335: Software Lab
Category Title Code Credit-1 Tractical
End Sem
Departmental Lab 2120335/ LT [P Max.Marks-60
Core-DLC 2120338/ Min Marks-19
Software Lab 120315/ - - | 2
190315

Course Pre-Requisites:

Engineering Graphics

Course Objectives: To make the students:

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

[ ]

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

SYLLABUS:

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

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

2D and 3D commands: Trim, extend, Offsel, move, mirror, scale, rotate, extrude, union, subiract ete.
commands, Units: propertics, measure and dimension.

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

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

Simulation: Assembly and simulation in CATIA, Linear and rotational motion, Nut-bolt mechanism
simulation

Course Outcomes: After successful completion of this course students will be able to:
CO1 Describe AutoCAD and CATIA toolbars
CO2 Summarize 2D and 3D commands

CO3 Solve real time problems using AutoCAD and CATIA sofiware

CO4 Analyse various mechamcal engineering problems.

CO5 Evaluate technical drawings of machine assemblies as a design engincer
CO6 Generate 21D and 3D solid models with new features in machine elements
Text Books and Reference honks:

T,Tmnknk Roger: Modcelling and simulation for chemical L‘n[.,ll‘.lt.l.rll‘}[ ‘N.illuy Interscience

2. Luyben-Process modelling simulation and control for chemical engineers, Hnd, McGraw 11i11,1989
3. Fundamentals of Engineering drawing Interactive graphics by Luzzader W), DufT JM:PH|

4. A general guide to computer aided design and drafting-CAD by Duggal, Vijay, cadd primer; CAD

malimax publications.

o B, o U
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MADHAV INSTITUTT OF TLCHNOLOGY R sCIH NCI, GWALIOR
(A Gowvt. Aided UGC Autonomous & NAAC Accredited Institute Aflf

liated 1o RGPV, Bhopal)
Department of Mechanical | nEineering

To review, prepare, finalize and recommend the list of experiments/

Item ME13 | Lab manual and skill based mini projects for various |

aboratory courses
0 be offered in 111 Semester (for the batch admitted in 2022-23),
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
(A Gowvt. Aided UGC Autonomous & NAAC Accredited Institute Affiliated to RGPV, Bhopal)
Department of Mechanical Engineering

For batches admitted in Academic Session 2022-23

L Automobile Enginecring Mechanical Engincering
S.No. | Subject Subject Name S.No. | Subject Subject Name
Code Code
| \ 2190331 Mechanics of Materials 1 2120331 Mechanics of Materials
2 \ 2190332 Automotive Engines 2 2120332 Theory of Machines I
| 4 2190334 Fluid Mechanics & Hydraulic 4 2120334 Fluid Mechanics and
‘ Machines Hydraulic Machines
|
e

o M ol
V
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR

(A Gowt. Aided UGC Autonomous & NAAC Accredited Institute Affil
Department of Mechanical Engineering

For batches admitted in Academic Session 2022-2

2120331/2190331: Mcechanics of Materials

LIST OF EXPERIMENTS _
1. To Study Universal Testing Machine

2. To perform the Tensile test on metal specimen

3. To perform the Compression test on metal specimen
4. To perform Bending test on metal specimen

4

To perform single shear and double shear on UTM
6. To perform Hardness testing with Brinell hardness

To perform Hardness testing with Rockwell hardness

~1
“

[

To study the impact testing machine and perform the IZOD impact test
9. To Perform Charpy impact test

10. To study and Perform Fatigue test

11. To study Bending Moment Diagram

12 To Study stiffness of spring and Modulus of rigidity of spring wirc

13. Studv of weight measurement using strain gauge

iated to RGPY, Bhopal)

1

; Category | Title T Code :'l.'__'rrilll_:{ j:'.'_""'.'}'_"l"'p__r.r_
Deparmental 2120131/2190331 LT
Core-DC Mechanics of Matenials S Min Marks-19

I Max Marks-60

Duration-2 hrs.

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

€01 Fvaluate the values of yield stress, breaking stress and ultimate stress of the given specimen under

tension test.

02 Conduct the torsion test 1o determine the modulus of rigidity of given specimen,

CO)3. Perform compression tests on spring and wood,

04 Justify the Rockwell hardness test over with Brinell hardness and measure the hardness of the given

specimen

CO5.Determine clastic constants using flexural and torsion tests,

CO6G. Examine the stiffness of the open conl and elosed corl sprng and prade them

i / Z’? j’,

NS

DU
LIRY.
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR

(A Gowt. Aided UGC Autonomous & NAAC Accredited Institute

Department of Mechanical Enginecering

For batches admitted in Academic Sesslon 2022-23

Affiliated to RGPV, Bhopal)

2190332: Automotive Engines
Category Title Code Credit-3 Theory Paper
Deparumental T T v N LN vt
Core-DC J Automotive Engines 19030 /BAUL 304 > - ; it e

List of E.\pﬁri:;En!;._.{l_-'.}r&ulg_lll_q]

1.

Lad T

:h

o Lh

-]

10.
11.

12

Study of dynamometers.

Valve timing diagram of single cylinder SI Engine.
Study of various types of fuel injectors and nozzzles
Performance and emissions test on multi-cylinder on SI Engine.
Heat balance sheet on multi eylinder SI Engine,

Morse test on Multi-cylinder S1 Engines.

Study of carburetion and injection system.

Study and performance test of two stroke petrol engine.
Study 2nd performance test of four stroke petrol engine.
Study and performance test of two stoke diesel engine.
Study and performance test of four stroke diesel engine.

Study of different parts of IC engine.

Skill Based Projects:

P

1.2

Engaging and discngaging enginc from transmission through clutch using scrap engine material.

To prepare wooden model Connccting rod.
To prepare wooden model piston and piston pin.

To prepare 2 model showing the transmission system of two wheelers,

To prepare wooden model crank shafl,

Iy Caurse Outcomes:

Al_'ll.'_r_ successful completion ol this course students will be ahle 1o;

cOl: State various types of engines hil!i?lj on n:.quirul applications,

CcO2: Explain the concepls of Internal Combustion E-IZup,inc working and s industrial applications,
CO3: Galve analytical problems of Inh:_rual ('lltllill!hlilll1 Iinp,ncs.

CO4: Compare dilferent types of Engines depending on their behavior and their merits amd demenits,

CcO5: select proper Engine for appropriate applications,
Cﬂ;ﬁ: Evaluate the performance paramelers of vanaous Enpines

97
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MAOHAV INSTITUTE OFT

. ECHNOLOGY & scien CE. GWALIOR
(A Gowt, Aided Uge Autonomous & NAAC Accredited Institute Affiliated 10 RGPy, Bhapal)
Department of Mechanical Engineering
For batches admitted in Academic Session 2022.23
2120332/} 20313/19041 1: Theory of Machines-1
Code Credit-4 Theory Paper

2120332/120313/ | L | T P Max.Marks-60
] 120303/ 5 ] 3 Min.Marks-19
190411/190401 - - Duration-2 hrs.

Listor Cxperiments (expandable)

Study of Kinematics links pairs and chains,

To find degree

o ]

of frecdom of a given mechanism,
« To study all inversions of four-bar mechanisms using models,

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

3

4

5. Study of inertia lorees in reciprocating parts and analysis of flywheel.
6. Study of various lypes of governors,

7

8

9

Study of various types of clutches.
Study of various types of brakes,
Study of various types of dynamometers,
10, Use virtual lab for any two experiments,
1. Determine the gyroscopic effect of a rotating disc.

12, Determine the Coriolli's component of aceeleration,

13. Find the total slip, creep, veloeity ratio and coefficient of [riction between belt and pulley system,

I4. Measure the percentage slip at fixed belt tension by varying load on brake drum

Skill Based P'rojeets:

1. Design and Fabrication of a Universal Coupling (Hooke's Joint)
2. Design and Fabrication of Agricultural Cutter Using 4 Bar n_mclmnisml_ |
3. Design and Fabrication of Air Compressor Using (_'.‘r:'.nk and Slotted Lm.k Mechanism
4. Design and Fabnication of Industrial Conveyor Umn?‘ Four Bar Mcch:!lmsm
5. Design and Fabrication of sliding RAM by using quick retum mechanism.
Lab Course Outcomues:
After successiul completion of this course lab students will be able to:

Design and analyze mechanism required for the specified type of mation.,

COl. Draw inversions and determine velocity and acceleration of different mechanisms.

2 raw P -

co2. Construct different types of cam profile for a given data,

- ons . . | " I'

co Iyze various motion transmission elements like gears, gear irains, cams, belt drive

alvee vi g

CO4. Anal) . '

and rope dnve.

. . 5\ ~
re the various components related to machines and mechanism. \‘/ Q"
-\ upare . . 5
cOs5. Comj rine the degrees-of-freedom (mobility) of a mechanism.

- Jetern
cOo6. 1

‘7/2:&@% — @ 98
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2120334/2190334.

MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
(A Gowt. Aided UGC Autonomous & NAAC Accredited Institute Affiliated 1o RGPY, Bhopal)
Department of Mechanical Engineering

For batches admitted In Academic Sevtion J022.71

Fluid Mechanics and Hydrantic Machines

Lak [

i

C"“‘:ﬂf}' l Title T Code | Credit-d ITILEnry_'I'np;r__
Depanmental r o Sl oy LT T P Mas Markson
Core-DC | Flusd Mechamics and 2190334/ = Min Marks-19
[ Hydraulic Machines 120314/ < ! 2 Duration-2hrs.

| IEARAE

ist of Experimenty:

- To find out coeflicient of di scharpe of a given Venturimeter,

- To determune the hydrauhic coefliciem C, ., C, , and Cyof an Orilice

To study the flow over a Rectangular notch to find the cocefficient of discharge for it.

To determune the coefTicient of fnction for pipes of difTerent sizes.

- Expernmennl determination of Metacentric heght of a ship model

Study of Redwood viscometer.

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

. To venfy Bemoulli's Equation Experimentally,

- To study the performance characteristics of a centrifugal pump and to determine the characteristic with

max:mum efficiency.

10, To conduct load tes1 on Pelton Wheel Turbine and to study the characteristics of Pelton wheel
turbme

Lk

i

SEH Based Projects:

Progect 1o calculate the Meta centric height for different objects,
Project to define the concept of forced vortex and free vortex.
Project to demonstrate the working of Air Impulse Turbine.

Project w thow the meaning of Hydrostatic Forces in Plane surfuce.

Progect 1o show the meamng of Hydrostatic Forees in curved surface,

Laboratory Course Qutcomes: After successful completion of this course studens will be able 1o

co1: Conduct experiment with flow measurement devices like Ventun meter and undice meter,
coz2: Estimate the {ncton and icasure the foctions! losses in M Now.

co3: Predict the cocllicient of discharge for flow through pipes

coa: Evalaate pressure dropoan pape fow using Hagen-Polseuille’s equation for lannar low 1 a
pipe.

cos: Caleulate the Cotical Feynolds's Numbee through Pipe Set Appatutus,

cO6: Apply thermodynamic concepts 1o analyze T lud machines \/ E\:S .
| / . , - . ™
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR (M.P.)

A Govt. Aided UGC Autonomous & NAAC Accredited Institute, Affiliated to R.G.P.V, Bhopal

Department of Mechanical Engineering

Item
ME1L4

To propose the list of courses from SWAYAM/NPTEL/MOOC Platforms to
be offered (for the batch admitted in 2022-23) in online mode under Self-
Learning/ Presentation, in the Il Semester
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MADHAV INSTITUTE OF TECHUNOLOGY & SCIENCE, GWALIOR (M.P.)

A Govt. Aided UGC Autonomous & NAAC Accredited Institute, Afiliated to R.G.P.V, Bhopal

Department of Mechanical Engineering

Self-study courses-Ill Sem (July-Dec 2023)

F.Nn. !_

Name of Subject

| Code Week
{ 1. \ Manufacturing Processes - Casting And 2120336/2190336(1) 4
i] | Joining

i
! 2. \ Understanding Design 2120336/21903360(11) 4
. I
|

3. Product Design and development 2120336/2190336iii) 4

|
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MADHAYV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR (M.P.)
A Govt. Aided UGC Autonomous & NAAC Accredited Institute, Affiliated to R.G.I".V, Bhopal

Department of Mechanical Engineering

2120336/2190336(1): Manufacturing Processes - Casting and Joining

Category Title Code Credit - 1 Internal Evaluation
courses Processes - Casting | 2120336/2190336(i) 1 N
And Joining Report Writing
L

SWAYAM/NPTEL Link for the course: https://onlinecourses.nptel.ac.in/noc23 me90/preview

The details of the course are mentioned below:-

Course Start Date

Course End Date Exam date

24/07/2023 18 Aug 2023

Duration

24 Sep 2023 4 Weeks

Course layout

Week 1:Casting: Introduction; Classification of casting processes; Advantages and drawbacks; Historical
background; Foundry practice on video; Casting of BMW car wheels on video; Patterns; Shrinkage and

Mechanical allowances; Moulds; Gating system; Properties of moulding sand; Gating design; Vertical
gating: aspiration effect; Optimum riser design;

Week 2:Solidification of pure metal and alloy; Solidification time: Chvorinov's rule; Categories of metal
casting processes; Steps in sand casting; Mould properties and characteristics; Shell moulding;
Investment casting: Process characteristics, Process to show through video, Advantages and
disadvantages; Multiple mould casting, Steps in permanent mould casting; Die casting: Hot and Cold

Chamber die casting; Centrifugal casting; Continuous casting; Cost analysis of casting; Casting defects;
Product design considerations in casting;

Week 3:Joining Processes: Preamble, classification of joining processes; Welding: advantages and
limitations; Joints in welding; Fusion welding processes; Heat density; Comparison among welding

processes; Features of a Fusion Welded Joint; Typical Fusion Welded Joints; Heat Affected Zone:
Solidification of Weld; Solid-State (Phase) Welding: Forge welding, butt welding, friction welding,
explosion welding, resistance welding;

Week 4:Ultrasonic welding: process characteristics and applications; Electron beam welding; L
welding; Plasma arc welding; Arc welding: characteristics; Consumable and non-consum

power source; Shielded metal arc welding: Principles and applications; Gas met
Tungsten Arc Welding, Tungsten-lnert Gas

aser beam
able electrodes;
al arc welding: Gas

Welding (TIG); Submerpged Arc Welding; Gas Welding:
principles, types of flames; Brazing and Soldering: Process capabilities; Welding de

fects;
Books and references

1. A.Ghosh and Asok Mallik - Manufacturing Science ‘-\/
2. G.K.Lal and 5.K.Choudhury - Fundamental of Manufacturing Processes

3. Richard Flinn - Fundame 1alsofMut{jasling m’_
i Fl////
\[ [;___ﬁ g €

N e 6
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR (ML)
A Govt, Aded UGC Autonomous & NAAC Aceredited Institute, Affilinted to UGV, Bhopal

Department of Mechanical Engineering
212033672190336(1i): Understanding Design

Category 1 Title o Code Credit-1 Internal Evaluation
Understandl B TL_ -:I'l“. }‘— o
neertanding PPT presentation/
Self-study courses | Design 220830219036 [T [T 15
Report Writing
L

SWAYAM/NPTEL Link for the course: https://onlinecourses.nptel.ac,infnoc23_de19/preview

The details of the course are mentioned below:-

| Course Start Date \ Course End_bzte Etaﬁﬂ date Duration

24/07/2023 l 18 Aug 2023 24 Sep 2023 A4 Weeks

Course lavout

Week 1:

Module 1- An Introduction to Design,
Module 2- Users and Context

Week 2:

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

Module 5 - Design and Industry,
Module 6 - Design and collaboration
Week 4:

Module 7 - Ianovation by Design

Books and references

—

anscll, C & Torfing J (eds) (2014). Public Innovation through Collaboration and Design. London and
New York: Routledge.

Antonneli, Paola (2005). Humble Masterpieces: everyday marvels of Design. Harper Collins Publishers
1axter, Mike (1995). Product Design. London Glasgow New York: Chapman & Hall,

sroown, Dan M (2013), Desipning Together, New Riders,

Doordan, Dennis (ed) (2000). Desipn History: An Antholopy. Cambridge, London: MIT Press

Hesket, John (2002). Design: a very short introduction, Oxford University Press,

Geiat, Valerius (197%) Life Steategies, Human Evolution, Enviconmental Design: towards o biological
theory of health . New York, Hewdelberg, Berhn: Sponper-Verag Lawson, Brian (2006)

g How Designer's Think: The design process demystificd, Routledpe,

9. Highmore, Ben fedy (1975), The Desapn Culture Render, London and New Yok Routledye

‘/\/wf o B B
j,

S o e
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR (M.P.)
A Govt. Aided UGC Auwtonomous & NAAC Aceredited Instinute, Affiliated to RGPV, Dhopal

Department of Mechanical Engineering
2120336/2190336(11i): Product Design and development

Category | Title EE——————

Code Credit- 1 Internal Evaluation |
Self-stud Product Design and LT P PT presentation/
Y| development 2120836/ 2190336i0) | [ 2
courses Report Writing
L

SWAYAM/NPTEL Link for the course: https://onlinecourses.nptel.ac.in/noc23_me123/preview

The details of the course are mentioned below:-

Eurse Start Date | Course End Date Exam date Duration
'1 24/07/2023 l 18 Aug 2023 24 Sep 2023 A4 Weeks

Course layout

Weekl: Introduction to course, Product life-cycle, Product policy of an organization. Selection of a
profitzble product, Product design process,Product analysis,

Week 2: Value engineering in product design; Advantages, Applications in product design, Problem -
identification and selection, Analysis of functions, Anatomy of function.Primary versus secondary versus

tertiary/unnecessary functions, Functional analysis: Functional Analysis System Technique (FAST), Case
studies. ’

'eck 3: Introduction to product design tools, QFD, Computer Aided Design, Robust design, DFX, DFM
DF A Ergonomics in product design,.

Week 4: DFMA puidelines, Product design for manual assembly, Design guidelines for metallic and non-
metallic products to be manufactured by different processes such as casting, machining, injection molding

etc., Rapid prototyping, needs, advantages, working principle of SLA, LOM and SLS )

Books and references
Wil
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
(A Govt. Aided UGC Autonomous & NAAC Accredited Institute Affiliated to RGPV, Bhopal)
Department of Mechanical Engineering

o To Review, prepare and recommend the scheme structure, Syllabi (along with the

NMELS Course Outcomes), list of experiments/ Lab manual and skill based mini projects
L

for various laboratory courses of I semester B, Tech. programmes (for the batch
admitted in 2023-24 Session)
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(y v MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
1\ j (A Govt. Aided UGC Autonomous & NAAC Accredited Institute Affiliated to RGPV, Bhopal)
L, -y Department of Mechanical Engineering

Tin@ WA e

Scheme of Evaluatinn

For'batches admitted in'Academic Sesslon'2023-24

2100021: Basic Mechanical Enginecring

Cﬂtggnr\- Title - Code Credit-3 Theory Paper
Engincering Basic Mechanical | 2100021/100204/CEL/ L[ T [ P MaxMarks-60
Science-ESC Enging-r‘-ring MEL/CSL/EEL/ 2 | - Duration-2 hrs.

ELI/ITL/CHLY
BTL114/2X24

Course Objectives: To make the students:

1. Develop the fundamentals of Engineering materials, measurement and reciprocating machines.
2. Develop an ability to understand the Thermodynamic laws, steam generator and reciprocating machines for
solving engineering problems.

3. Demonstrate Engines and Boiler fundamentals using models,

Syllabus

UNIT-I:

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

UNIT-I1:

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

UNIT-111

Fluids: Fluid propertics, pressure, density and viscosily; pressure variation with depth, static and kinetic energy:
Bemoulli’s equation for incompressible fluids, viscous and turbulent flow, working principle of fluid coupling,
pumps, compressors, turbines, positive displacement machines and pneumatic machines. Hydraulic power &
pumped storage plants for peak load management as compared to base load plants.

UNIT-IV

Thermodynamics: Zeroth, First, sccond and third law of thermodynamics; stcam propertics, steam processes at
constant pressure, volume, enthalpy & entropy, classification and working of boilers, elficiency & performance
analysis, natural and induced draught, calculation of chimney height, Refrigeration, vapour absorption and
compression cycles, coeflicient of performance (COP),

UNIT-V

Reciprocating Machines: Steam engines, hypothetical and actual indicator diagram; Camot cycle and ideal
efficiency; Otto and diesel cycles; working of two strake & four stroke petrol and diesel 1C engines.

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

CO1. Define the essential concepts of thermal, design and production used in Mechanical Engineering,
cO2. Summarize fundamental techniques and process used in power generating machines

C03. Solve the various problems based on !m.'-'ic concepls of Mechanical Engineering,

CcO4. Analyze the various gas, steam and air cycles,

CO5. Evaluate the problems of Steam Generator, Thermodynamics, Steam and L.C. engines

cO6. Generale the skills to demonsirale steam Generator and reciprocating machine in depth.
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scheme of [valuation
Reference Baoks:
Narula; Matenal Scicn;:c; ™I -
Agrawal B & CM: Basic Mechanical Engincering; TMH
Nﬂg PK, Tripathi ct al; Basic Mechanical Enpincering: TMTI
Rajput: Basic Mechanical Engineering;
51““"1‘“‘7}' GS: Fundamentals of Mechanical Engibneering; 'HI
:\Tnkm :?nd Chaudhary; Instrumentation and Measurement; TMI
Nag PK; Engincening Thermodynanues; TMH
Ganesan; Combustion Engines; TMIL
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[For batches admittéd in"Academic Session'2023-24

Basic Mechanical Engincering Lab

C“'“L’.""F Tille Code Credit-1 Practical End

] Sem
Engincering Basic Mcchanical Engineering | 2120026 L | T [P |Max.Marks-40
Science-ESC Lab - - 3

sts of Experiments:

—
.

Study of vertical boilers.

Study of Locomotive boilers.

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

Study of Lathe machine.

Study of Vemier and Micrometer.

Study of Internal Combustion Engine Parts.

skill Based Projects:

O e~ O L e e

10.
11.
12.
13.
14.

15.

16.

Measurement and calibration using slip gauges
Performing energy audit using stroboscope and lux meter
Make a Free cnergy Steam Engine at home

Make an Air Compressor at home

Mini Bench Tapping machine project

Make a Robotic Arm

Tornado in a bottle

Make a Hydraulic Lift

Thermal Expansion project

Make a positive displacement pump i
Make a mini thermal power plant

Make a fire hydrant,

How an airplane wing creates lift and how wind turbine blades are spun by the wind. Make a model.

To make a model for measuring the pressure distribution in a convergent — divergent duct to confimm
Bernoulli’s equation.

Make a digital hydraulic bench.
To make a model for induced draught and natural draugit

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

CO1. Define the essential concepts nt"t'm:rln:ll. design and prfulucliun used in _Much:mi:l.'ul Engincering.
CGZ- Gummarize fundamental 1echniques nmllpmccss used in power gcm:'rm_lng |13L|L'ht|1:5

CO3. Solve the various problems based on '!1.15|d.: concepts of Mechanical Engineering,

CO4. Analyze the various gas, steam :mtl air -::yi.'l.:.s.. _

C()ﬁ. Evnlilﬂt‘f the problems of Steam Generator, IIwrmmlyn:muf:s. ch.'!m and L.C, engines

COEI.- Generate the skills to demonstrate steam Generator and reciprocating machine in depth,

| | - | o
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Coheme of [valualion

it'_lj(‘nfl‘ Books:

Narula; Matenal Science, TMH

Agrawal B & CM; Basie Mechamical Engincering; TMI

Nag PK, Tnipathi ¢t al, Basic Mechamical Engincening;, TMI11
Rajput; Basic Machanical Engincening;

Sawhney GS. Fundamentals of Mechanical Engibneering; P
Nakra and Chaudhany, Instrumentation and Measurement; TMII
Nag PK: Engincenng Thermodynamics; TMII

Ganesan; Combustion Engines; TMH
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2100014: Engincering Graphics

Category Title Code Credit-3 Theory Slot
Engineering | Engincering 2100014/100014 L [T P M:}ﬁ.h‘.lﬂfk&ﬁﬂ
Science-ESC | Graphics - Min Marks-19

P 2 | 1 e
Duration-2hrs. |

Course Objective: . . .

1. To inculcate the imagination and mental visualization capabilities for interpreting the geometrical details of
common engineering objects, . .

2. To impart knowledge about principles/methods related to projections of one,two and three dimensional
objects,

Syllabus:

Unit-1

Introduction and scale: Basics of instruments, Lettering and dimensioning, Plane geometrical constructions.
Plain and diagonal scale - Representative fraction, Unit conversion and Exercises based on linear, area, volume
and speed. Scale of chord.

Engineering curves: Cycloidal curves - cycloid, epicycloid and hypocycloid curve, tangent and normal. Spiral
curves - Archimedean and logarithmic spiral curves. Tangent & normal on the curves. Involute curve.

Unit -2 . .
Projection of points: Introduction, types of projections, quadrant system, positions of points and Exercise.
Projection of straight line: Introduction, Orientation of a straight line, Traces of a line and Exercisc.

Unit -3
Projection of planes: Introduction, Types of plancs, Traces of planes, Position of planes and Exercise.
Projection of solids: Introduction, Types of solids, Positions of solids and Excrcise.

Unit - 4

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

Development of surfaces of right solids: Introduction, Methods of development & anti-development and
Exercise.

Intersection of cylinders: Introduction, methods of developments, intersection of cylinder by another eylinder
and exercise, -

nit -5
IUS“""*'TI': projections: Introduction, isometric scale, isomelric axis, isomelric view and isometric projections
from orthographic views, Ul‘lhllg.mphlc views from pictorial view and exercise.
Computer Aided Drafting using Auto CAD: Introduction, software's basic commands, transformation and
editing commands.

Course Outcomes: Alter suf:cuss!l_xl cm.npls:_linn :Iﬁl'this course students will be able 1o;
CO1. Visualize the geometric d}'l:ulﬁ ni_cngm_ccrulig uh:|c¢;t_c,_ .

cO2. Translate the peometric information of engineering objects into engincering drawings,
CO3. Draw orthographic projections and sections, . .

CO4. Develop knnwtcd_gc to read, understand and cxpl:ut! dr;_m'um.

CO5. lmprove their skills so that they can apply these skills in developing new products.

ot ] t ¥ ine ildingsy
CO6. prepare simple layout of factory, machine and buildings, /@{]—’-
112
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xt books:

Enginccring Drawing by N. D. Bhatt, Charotar Publication Pvt. Ltd.
Engtnccﬁng Drawing by P.S. Gill, S. K. kataria& sons, Delhi
Engineering Drawing by BasantAgrawal& C. M. Agrawal, Tata McGraw Hill Education Pvt. Lid.

Engincering Graphics by K. Venugopal, New Age Intemnational Publication, India

PTEL Link for Enﬂi']{'_ﬂ'i_“ﬂ_(;lﬂlﬂlim: -

up://nptel.ac.in/courses/112103019/
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Engincering Graphics Lab

CHNOLOGY & SCIENCE, GWALIOR
Accredited Institute Alfi
hanical Engineering

Scheme of fealuation

hes admitted In Academic Sesslon'202

liated to RGPV, Bhopal)

List of Experiments:

Category Title C;ie Credit-1  practical End Sem
Max.Marks-40
ESC Engineering Graphics Lab 2100018 L T P
- - 2
LboratoryWork

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

2. To prepare sheet of Cycloidal curves.

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

To prepare sheet of Projection of Plancs.

To prepare sheet of Projection of Solids.

To prepare sheet of Section of Solids.

. To prepare sheet of Development of Surfaces.

To prepare sheet of Isometric and Intersection of Solids

th da

o~

Skill Based Projects:
1. To prepare the 3D view of any object.

. To prepare cut section models drawing of any object.

dn tad |J

. To Prepare scale for your home and make a map using this scale.

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

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

CO1. Visualize the geometric details of engincering objects.

CO2. Translate the geometric information of engineering objects into engineering drawings.

CO3. Draw onthographic projections and sections.

CO4. Develop knowledge to read, understand and explain drawing,
COS5. Improve their skills so that they can apply these skills in developing new products.
COG. Prepare simple layout of factory, machine and buildings.

Text books:

| Engineering Drawing by N. 1. Bhat, Charotar Publication Pvt, L.

5 Enginecring Drawing by P.S. Gill, S. K. kataria& sons, Delhi

3. Engineering Drawing by BasamAgrawal& C. M. Agrawal, Tata McGraw Hill Education Pvt, Ltd
4 Engincenng Graphics by K. Venugopal, New Age International Publication, India O

v M, K |
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For batches admitted in'Academie Sesslon'2023-24

I

2100024: Manufacturing Practices

Category Title Code Credit-1 Practical End
S5em
Engincening Manufacturing 2100024 L T P Max.Marks-40
Science-ESC Practices - 3 2

Course Objectives:

I. To familiarize with the basics of tools and equipment used in fitting, carpentry, sheet metal, welding and
smithy.

. To with the production of simple models in the above trades,

- To develop general machining skills in the students.

1

tLad

Syllabus

UNIT-1

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

Black Smithy Shop

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

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

UNIT-II Carpentry Shop

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

Suggested Jobs: Name Plate, Any of the carpentry joint like mortise or tennon Joint,

UNIT-III Fitting Shop:

Study and usc of measuning instruments, Engineer steel rule, Surface pauges caliper, Height gauges, fecler
gauges, Micrometer. Different types of files, File cuts, File grades, Use of surface plate, Surface gauges drilling
tapping Fitting Operations: Chipping filling, Drilling and Tapping,

Suggested Jobs: Preparation of job picce by making use of filing, sawing and chipping, drilling and tapping

opecration,

UNIT-1V Foundry:
Pattern Making: Study of pattern materials, pattern allowances and types of patterns. Core box and core print,
Use and care of tool used for making wooden patterns,

Moulding: Properties of good mnuld{‘u, Core sund, Composition of Green, Dry and Loam sand. Methods used to
preparc simple green and bench and pit mould dry sand bench mould using single piece and split patterns,

UNIT-V Welding: Study and use of tools used for Brazing, Soldering, Gas& Are welding, Preparing Lap &
Butt joints using Gas and Arc welding methods, study of TIG und MIG welding processes, Safety precautions.

Course Outcome; After successful completion of this course students will be able 1o

CO1. Discuss the hand tools, machine tools and power tools,

c02. Utilize appropriate tools I‘C’(]lllf'ctl for specific operation,

CUJ: Apply safety measures required 1o be taken while using the tools in Nour shops, Machine ships and

carpentry shop.

| Do fr— \/
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
(A Gowt. Aided UGC Autonomous & NAAC Accredited Institute Affiliated to RGPV, Bhopal)

Department of Mechanical Engineering
Scheme of Cvaluation

ques, skills, and modem engineering tools necessary for manulacturing and production

CO:L Use the techni
enginecring,
COS. Conduct experiments in the ficld of Production cngineering,

CO6. D‘L‘Slﬂﬂ_ﬂ system, components, or process 1o meet desired needs, cthical, health and safety,
manufacturability and sustainability.,

Text & Rc_l';:g'ncc-s Books:

Bawa 11S; Workshop Practice, TMIT
Rao PN; Manufacturing Technology-Vol. 1 & 2, TMII
. John KC; Mechanical Waorkshop Practice; PHI

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

. Jain R. K_; Production Technology

'P.H.I'.QUJIJ:—

NPTEL Link for Manufacturing Practices

htip://nptel.ac.in/courses/1 12107145/

Laboratory Waork:

Rc!cxu.m shop floor exercises involving practice in forging, Carpentry, fitting, pattern making, Sand casting,
Moulding, Welding, Sheet metal fabrication techniques.

e a  Pa o B
N E T T

116

Scanned with CamScanner



611

>
vy

Supaaulug] [EMULIIN JO yuaunaedaq

jedong] *A'd DM 0F ALY MUl PIMP
¢4 1) AOITVALD “ADNHIDS ¥

133V JVVAN F snowouoiny 300 PRV men
AD0TONNDAL A0 ALNLLLSNT AVHAVIX

“uolL225
[euom 2y ul pappe 29 |[m smajqord pajuouo Ansnpul Suwonrpuod
g pawauo Ansnpul st 12(qns 2y jo snqeq|As [esoudd Ul "PIPPE 2q PINOYS SHUAJU0D PAUILIO Ansnpuy | J1E pue voneraSway ¢
"Td1dN ysnoip
pafgns g © St S[euIeW ansodwod palajo M yanote snqe||4s 2t JO uondas
1oafqns syl 1oj yanou2 st aysodwod 21 10) snqeqiAs 2yl | ansodwod ul uonEdljipow paimbax snge(|As
“A3UDDE —ﬂtu:u_._.ﬂ |
A sareys 1eyl sawpadoad (ruawepuny 2Los |
-SUapMNIS AU} [[B JOJ | SIA[OAUL OS[E 31 ST 20U [rHdtEW Ut Aorepueid
Azojepuelll St Y2Iym ISIN0D AN Ul Sunuud Qg pa4ajjo A\ AUOD3q ISINOD Sunuud pg 2q proys Ayl 25u210§ S[EUAB Fa
pappr 24 7
20U2I2S S|ELIAIEJN Ul D[QE[IEAL 2IE suatwad yang ydnoyiy | 1snuw sonbiuyaa) FupmIEINULUL PASULAPE 2wog |
“Funaojy SOfl | 95in0d Ul papnjul (] 0S|t PINOYS JuLmITInuLTLL
Sunuoadn iy ul SSNISIp 2g [[Im Fuumogynue apatuud ouey | ad4) sapiund  ouTU  WIIPOWAUALND 2wosg $2882001] SULMITNUEN 1
uayeL uoldPy }oeqpaad »3(qns "ON S |
SPTPady] Suapiig U0 Uy ], oIy
(cz0z ouny ¢ Sougl) W oLLIND) U0 YIVPId, S pnIy
Lo

Scanned with CamScanner




— ;| N | O @ (>
ozt A@ N s I F C
ety az't g - susnendse _
. gy a9t [ 9zt 6C'E ey g5y 2aninys3pnys 13y mos
13311 0] [NJ3S0 2 [[Lss ISIN0I Y| ;
StV az'v 8t - . : ) . . supnnzadia
9y 9"y 9T’y 6TE g8y | Y s ek S10m Gkamen 201 __
_ l
87'b . ) ; . . . ) ) spaau Juasaad 1oj pajepdn [
nu_m m N v m v hN ﬂ. mN v mN m N..m 4 .mm v puE EAI[IT SEW astnoyag|] —
TR o1 88"t 9y Y'Y 9T’y 6T'E g8y 857 | o ised Ehﬂﬁ..wﬂﬁ:.& ol _
£SP sEy 9y gr £S5y SE'Y 67'€ v8'Y 897 | s ot |
9E'y 0zt gy 8y 9EY 0T’y 67°E 56t vy 7 PaduE[Eq 3JE s)un SAGE(S AL _
1487 ozv 6y 8y {34 1S3 LSE 6y £9% A paudisap s s1351m03 34| __
TTTr08T | GIS0CT | €1v061 | 9190CT | 2ZZ0sT/zezozt | STYOIT £1906T TZ000TZ | 1Z<02If | _.

Scanned with CamScanner

sugnesdse aining/saipnss 24Ty anoA 123w 0F jnaasn QNI I B

cuOIIE] IR OYE JSRIED IN0A S13aUW SF5n03I oYyl B spaau tuasaud Joj palepen PUE JUEASIA: SEM ST YL B

puEsdpun 0l ASED PUE JEI SEM uduol Syl o NoA o) 3.QEEAT SEW DU N Fued gL B

pouFsap pan malnCldy B

pajugjeq 340 SPun NQE|AS YL m .
BIfITT : £ T206T AL L Tl

115051 <1907 f1v061 q13071 TTI0GT/ITION 9Iroll L1%067 .f. ﬂ ._ . -

§ — FT iFT 1 i [ & _.I“ & ' r; F e 1 .._“ = P 1 ' i X
anennE RORCEER wontEEn meRnCERR ! i Sl s
H i n_ _ ; 1/ B HEl o _: BUEI i “_ _ Ly oot
1 ! | i i | | | | ' } { | oa¢
i LI _ i | — _ | il | Ll ! . b B

i | _._ i 1 ! _ 1 m: HHLLER = _ e aaoiil o
i 1 | | u | | -__IM e o o |r|. - Lot 00's
4] Ld pe 3t :

WN(N21JN)~ 1UdlU0I 35IN03 UO YIeqQPady SIUIPMS

Supoougdug] [UAUEYIIN JO yjuaunaedag
{1V InIISH] PRIV JVVN T SHOURUOIY IO PRIV non v

A0S ¥ ADOTONHIAL A0 ALALLLSNT AVHAVIX

(edoggl *A’d O 01 PAY
CJIV) HOVIVAD ON




11 TR
w( o VARG T
SaUIYIBW
sauidul Sjeualey SN = SaunIe JnespAy S| Jdjsuei) o n..n.Lm_u.
DA oWy JO SIUBYIDN 1013 puUgiy o Adoay | 2 UL PINIY JUADEW 0 udisag P pul JEaH (2SR SRR EYNY O LS
— - - S — — iy I . . 4]
] ]
! -
1 1 &
B . | ) ||" ¥ ;
. _
. _ - — - _ | { - r
L || ! L —_— o 5
Buney ||et1a10
T LN yanon|) _
3 : S sup se “dunaa . o
SIUIPNIS AL O PAIafo 2q [[IM ISINOD S _ e 10lane y e ALSNpU ¢
gog Sumwosdn ur suop aq [ uonwuatajdwr SHLL DJNLJO WNIALLIND Y 1 PRIAUL G ISAIN IITS | Oy ARSTPL
: - FuuaawFud [EauvyY |
{ . TR 4 AITTATSIHTRAI LN T
gog] unuoadn ay) ut sSNISIP 24 ((ras Jungy supp, | o SNQUiAS gl apREAUE 2q Poys 120GNS ST | ERITTATHU TR A L
i I & . ! L a1 H H LR . S S S ~ e 3
GOg] Ut dunsa _....j“H“w:.r, _ IO |
, ey s | gad se uamaaordun papadt pur 1SER 001 ST OSTQELNS
y § PIINPOLUL PUE PILFIPOUL LI Sy s Ay b (ShQU ! -
pasueApe SWOSs paonpanul put p iute St 1 A2 BT T ypeqpadd _ palqns ON'S |

uayej uondy

NATA AT S AVITD | O WNE L BONIY

TN IALLI,) U0 SIEGPIN S AP

Hupraougius] EdauepIy Jo juaunaedaq)

(edongr A O O PAvIY Sanpsu|
(' V) HOPIVAAD "AONTIIS N

PANPAIIIY IV B SIOOUAIY DO PRIV 0D v .
ADOTONIDAL A0 ALNLLLSNE AVHUVIA

Scanned with CamScanner



(44" |

10

*SIWapMS i s3)ge Jujuaea) Juo) 3y Buleyniu ;0 30EIEI s LAINLMI FLL 8

Juasad e saBuryd ou padu Uy "palepdn Aluanbdig pue paudisap [|IM 3P BT UBLOD INOA U SIULTY [ Sunm B4 0

spuasl [egold yuasasd o1 Jupiomoe SluwWaumbal Juawaed 3P 23y Ty Sy SUNESW U NS Ey SiE gEAs/Wninun ennsl S e

is38us [=2S0j0uyIal B SPIAU IUALIND 133w O PRINPOLILI 2g 0] paau (sFsinod mau Aue |32 noA 11530805 3582 'S80 01 0N 2.8 JuBlLDI DUS RRLNCD SULE

poCT st 3IN31I5L1 Ayl U [BUSIeW Fulliea-3 W 00T 0 AlpgEpEAE 3L

sauiyacyy
sauifuy LG LT saPIYIA |- s2upaey neipAd suawall JaSued] SuusauEay Suuasudey S5l F 3
AlowWaLnY JO S2uRYIBN U PUGAH jo fsoay) 2 SIUEWIHN FINE SOy 0 udisag  ssep pue JeaH L Ll jeuzsnpy) FonTe 0 uFiss]
- . _ . "1 pr ey T . BEREB
1000 BCERE WORAE BOEAR RCERR ROERA (I
i — | 15 _ | 1 8 | + .__ _..m ¢ ¥ _J i | 15 ) ¥
i '] _ M | o | 1 _.“. | =% ¢ B £ o i |m i
1 HEHME .m LR L K I B | 15 b
{HE HEE B LHE He il o W H 1]
¢ ! HH i ‘.l i ¥ .
o _ § E M | I 1 i r | 4 o
b . ¥ _ i 8 1L i B | — ] “ =y __
i | - . | - B 1 B 1 il b
|1l HE 0EER Rl : . | i
! | | : o | | | r | ! . 1 ! “ | | B
_ [} % N “«__ g i | T “ i
. [ i E B n f § | : VIS _ & o
4N ! 1 18 il | Bl | i
Bl CHE WHEE BOEHE | | RLf b A
S8 5] o | ‘I | 31 : 4
_ i ‘I B | o |
I ) { !
r%. ) SPRpegsL {§Ngt 4

(G-T JO @|E2S B U0) }deqpasdd Jaydeal

Furauidug eaueypagy jo udauntedag
(edoyg *A"d"DY OF PARIIIY DIISU] PAPAIIY JVVN A SHOUOUOIMY IO PPLY 10D ¥
Cd' ) HOFTVALD YIDNHIDS A ADOTONHDAL 40 ALMLLLSNT AVHAVIX

e e e e e em . s MR M s Sm am em am e MR BB S B A B B B B s . e e

Scanned with CamScanner



——

£l

|

2

S
VA

0

e S Ly t g _; + n S2UTUT 2ANOWOINY
il 3 v Z v 7 _ s _ S[ELIDIT}Y JO SIIUPYIIJy ]
'y v 4 v ) z _ SI[AMYI A\ [ F PEIAH |
S S S g g G | |- sauryIe)y Jo 20y |

. s S ¥ _ s3UTY e}y M[NEIPAH
5v 3 . ¥ SumpPRy pinly |
3 g S c . siu2wdfg |
: = aungae]y 1o LSS |
e v ¥ 14 v g 13]SUTI] SST)y PUE IEOH _
. : Suududu g rwsnpyy |
9 S S 5 v g S derasnpuy
Ty v v 5 . v r SuuduFug [riusnpey |
. 5 v S . SEEEER
LR . E > Jungaryy jo udisaq #

= spual Jsadueyd
s _..uﬂ__”HWWu::H”.u..E (ugogd wasand jenfojoua
:. P . . _. 5 a_ dn o) dupioaae A SPAML JUALIND pood
w1 sanj1ge Mu:u: _,_...H P ) sjuamaznbag 122U O pRanpasiuL $1 2pMnsUL 2y L
dupey mc_m.__..u_. duof _.__zw_:_a”,u m_.car juawaavpdsapms | aq o1 pasu (shasmod | peuagew Suiwed) AUEY, ISIN0D)
[lesang =2 _.__:..._._....Eu:_ s _”.. 159 _._F _ s v oo MU UL |33) S I (U
Joaqedes u._H“__ﬂ...u‘_m._....z__hw. ___,_.__._ i ogdpan aue nO& J1safing avapg | o Anpgepeae
e e O e rqupAs ARy | agep o) din ane juaguns
£ 251003 AL asIn0a AL puesasmoy || |

Hupaupius peaguedagy Jo juaunaedagy
u_,_.“:_._: A H b A SRS PAPAINAY VAN R SUOIOROIET 0y ) PAPIY o
C' ) MOPTVAAD HIONALS A ADOTONTODAL A0 ALNLLISNL AVIIAVIX

Scanned with CamScanner



i1 | .
ﬁ (3}

¥ D m «//ller m

N &

\.\\.\.\\.-I. \ __ @ \\. %
. w =

\.\nw ._b llihuul.l]ﬁ\@ .vllr‘{ m

N ©

/ =

= @

> ;

st I ] |

-ammnuoddo digsmexon 20 ummD _

=t ] v ST e A - -

_ - was |14 Ut Supraoad s1 Ayunpoddo diyswiau] yiuow 9 sndwes Aue apraosd jou 2Fe||0) "SEI[ ALIA ST AMSOLND [TEITL] s
" - | m

~sanieuosiad syuapnis dojaaop EIMIEDLLIT |

P sjeopms ro

it SUO[E SINIANDE JT|NOLLN-A Ul J[JIND[] 20U 2 1St

paiuswa|dun uasq sey 1220qns iy pue U8 BIE] ‘umpnatumd o uwnd @ 2q pineys N |
*$251N02 [aNS _

| 01 1524211 JO UITLIOP JUI2]JIP UL PIUEIS UG SEY SAN|D MON

Py

i

| 10] ajqepear are spalgns sHO pue Hd ‘parepdn wnnoiun) pauinbal (001 BOHT[NWILS PUE "SRV HYTIVIN
ausnpul _ _

o1 pajejas 1290gns Surlopdus &q PR{IUINY g pRogs pasu [PUBRpY] | 1

yorqpaad | ON'S

13152038 [[] A [EIULYIIY UL PAIDJJO ST ANSTPUL Ul digstau

O[]0 Y1 UL PANENSH][L ST UIYE VO PUE IUWLNE QY sasuodsar yoeqpasy 2yl

TRE L LU EAY - -

aqur Tum

RN N L SN T MO TR Y

T, ) TO SPEPIY] S Tingy’

Supraougdug] uapueyday jo puawaedaq)
fedotip A O 0 PAETY Tt PAIPAAY YV Y STRUINRY 300 PP wa:..u A .
Cd IV HOFIVALYD Z1ONA1S 3 ADOTONILEL A0 ALALLISNLAVIIAYIX

A A, A A A A HH N 00000 AQAQQAQARLKQE QA



T

7

EOE
FSLea) |
. Aseuydiasipriynu jo Japea|/iaquiaw e se AJ3Ua1a1j0 YI0Mm pUE JaUUBLW [EJNY)a UE U] s173f0ud aSeuew 0} 3|qe 3ue NOA IE |33} n_.E.n og _
¢swajgoid Supaauldu] [ealueyIaly 33| [E31 10) suopn|os pue sanpoud a1easn pue udisap ‘azAjeue ‘Ajdde o} a|qe noA iy _

LV'E
JPHoMm |e313ajouydal JuBueyd Apuejsuod ayl uj s3uiy) mau Juiwied) jo 2jqeded ase noA 12y) |23 noA _un_l_

£ETE

19313 pood e Supyew jo djqeded j|#sanoA puy nod og

0o's oor OD'E poe a1

I A I ¢ 1amed pood e Juyew
“ H __u_u_ﬂ..dmu __.:......._...b_..;:o._n:.u

|
) _ R dpliom ___J_..r.,_::._ﬁ.:m:..u,._“ﬁ ALueIsu0l i U
_ \_ sduyl mou Buiuiea) jo jqeded e neA Jey) Ry nok eg
1
| R | o FuisaauiTuT (EIUEGIIY 3| (P10
_ pue s1anpoad ajeald pue ulsap "aryeur "Aaae od Aqe

} suoamos

[yt Pl

G J0 1IN0 }Ieqpodd adeloay

jo yuaunaeda(
ouoy NN (AR RAY won v
SNIAVHUVIX

Jupsauiug] (EIUEPI
sy PARPAIY OVVN N shoul

edog] A" D 01 PAIIIDV Y
ADOTONHIAL A0 ALNLIL

Cd'IV) UOTTYAND SONAIDS N

Scanned with CamScanner



ozl

e /D
— 7 5
AR N

waanym poaiam Jiedm

o¥ St (13 st o7 St ot S 0
E e . e M P D | |uginguiee?
| . IEaluy3E 0 [2aa]] uonenpesd FUE TURLLOPSS £ 234 ma3) rays wo Sersooy JAuEowd
| F INOA U} JOIRAAD 5 LI WOuj $3127pEE [0 SIUuwiysduainE 2l s LALIEEYT 52258
3 @3 3IooeulF
mln T A ——— o _
) T R T s A AR RS e 1 0} Fundepe pue TUSWTC|3A3D jpuciesaj0.d v FAZETUS TTRLE Mae Foues
- | U 5533905 JO [3A37]] UOUETIZR.T J34P SIURLOISD L.ead M3, 230 ve Fuamg; Acededd
_—_—
JnoA Ul 101EMD SLIW WOk sAEnTEd jO SlUFWLE SaeE 2ILAIIRITYT BFER Y
e H— B s | [ (23] J94S1y O3 UCIIRAZ|2 404 POAIEID
- B - i i i S .~ e e ———— e i . R
u3aq Aayl aaeH] UONENPELE J3LE 3JUELSES 34 w3 03yl LD FumIa) TASTOLIDY
i — Jn0A un D EMD S 1IN _.t_u.__.munn...n,...u 19 SluFudids Eetie 4L 3T 11324043 B
T Bmesartantttet P D sopiod e
e R o PUE [EI(H1D jO (2AR1] wonenped Jaye TUELI0NT LRI M3, ragl v SuIsToo) JAuRowod
L R INOA W) SO e S11A WOl satenpe.d jo siuawys ClLOIIT Syl SIANLLYD LI |E
I| sz —— e = [weer e wpam paw ol Aupge
L I _ * parensuowWa] UoRENpE T IBYE DUELDHI SEI M LI LS Suisnag; ‘Auediwod
| I INGA L JOHEMD SN Wi sajenpesd o Sludys o g} AIUALCIEYD AR

yaeqpaay4 Jakojduwy

| yoeqpaa4 JeAojdw3

Supaaugdug] [EUTPIN JO yuaunaeda
fedoyg] ‘A" 'D"H OF PRIV ‘AINIISH PAHPAIIY JVVN A SROLIAAY JON PPV MOD Y
4 ) OTTVALD SIINAIDS ¥ ADOTONHIEL A0 ALNALLLSNT AVHAVIX

Scanned with CamScanner



OLOGY & SCIENCE, GWALIOR
ated to RGPV, Bhopal)
w.e.l. July 2023

MADHAV INSTITUTE OF TECHN

(A Gowt. Aided UGC Autonomous & NAAC Accredited Institute Affili
Department of Mechanical Engineering
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S60111: Computation

VORREEEdIIIIIIIIIebletadslils

MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
UGC Autonomous & NAAC Accredited Institute Affiliated to RGPV, Bhopal)

Department of Mechanical Engineering
al Techniques

(A Govt. Aided

w.ef July 2023

Category

Title Code Credit-3 Theory Paper
BSC Computational 560111 LT | Max.Marks-70
Techniques Min.Marks-28
3 B " | Duration-3hrs.

Objective of Course

I To know about the formulation of L.P.P. & its solution
2. To explore the Game theory
3. To describe Probability and random Process
4. To describe random sampling and hypothetical test
5. To perceive the Z-ransform techniques
Svyllabus

Unit- [: Concept of LPP, LPP formul
Simplex method, Duality theory, Tran
Problems (NLPP): Introduction of N
minima, constraints in the
optimality principle,
subdivision problems. .
Unit- 1I: Introduction, competitive games, finite and infinite games, tw
and mixed strategies, saddle point, maximin and minimax principle, so
terms of mixed strategies, Graphical method of (2xm) and (nx2) games.
Unit- I1I: Theory of Probability: Concept of probability, Random variable, dis
distribution, Continuous probability distribution, Moment generating function, P
function, some special distribution, Random Variable: Concept of Random variabl
Random variable, two dimensional, distribution function, Joint prob
Marginal probability distribution, cumulative probability distribution.

Unit- IV: Testing of Hypothesis, Origin of the theory of sampling, chi-square (") distribution, the t-

distribution, Fisher's Z-distribution, student-distribution, Analysis of variance one way classification.
two-way classification.

Z-transform and their properties, inverse Z-transform, convoluti
cquations by Z-transform. Basic concept of Bessel’s function, 1
Parscval’s thcorem,

ation, Graphical method for solving LPP with two variables,
sportation and Assignment problems. Non Linear Programming
LPP, constraints and non constraint problems of maxima and
form of equations, Dynamic Programming: Basic concepts, Bellman's
dynamic programming approach in decision making problems, optimal

0 person zero sum game, pure
lution of a rectangular game in

crete probability
robability density
¢, one dimensional
ability distribution function,

on theorem, solution of difference

lankel transform and their properties,

FTHILILLILIY

Course Qutcomes After completing this course, the students will be able 10: \/

€O - —— Decriptionofco’s

CO1__| Datermine the solution of Lincar and Non Linear Programming Probiems ™

CO? Evaluate the Iu}:%_1]{:1115_|};1:}I£:I 1o y::l_l]luillltlt)_r:.!: - ___: ___j j_
Co3 | _ﬁ.‘};!!_"El_].‘.'il.':.”“'f"'].“‘l-‘-'i" (_I[_I_'l.-:lh:lhl|I_I:.'_“]l_.‘(‘f__l_'}'_.'l_l_'l_i.|_|{_Jllll_1[l|_'l'l_ Variable. o
co4 | M}_’_‘i_t_:fli-'_lj-‘-_"'!_‘_’!.:!)’II_“IE.'lfL'EfI’_'?‘_’“!UL'“'_IE-“'_E‘_UI_'EI_I'iill_l'g-_____________ o
—a_')—s—__“ il M}.{Llﬁ_ﬂﬁ_’ﬂ‘_"'—f 4ns 5."—!1'__.———._____.__-_.___ S
| CO5 |
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m_mndcd Books:
Jmiva, 8. G. Nash and A. Sofer: Lincar and Non Lincar Optimization, Society for Industrial &
plied, U. S. Mathematics , 2012,

B. Hildebrand: Methods of Applied Mathematics , Prentaince Hall, 1992,
. C. Saxena: Mathematical Statistics, S Chand, 1986.
- K. Dass: Advance Engineering Mathematics, S. Chand, 2018,

-R. Thie and G. E. Keough: An Introduction to Linear Programming & Game Theory, Wiley India
rivate limited, 2008
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
(A UGC-Autonomaus Institute affiliated to RGPV, Bhopal) _
COURSE CONTENT: M-TECH (PRODUCTION ENGINEERING) weefJuly 2023

S60112: Production Engineering- 1

Category Title Code (.‘I‘l'l-l.il-_:_i o .__'l_'lu-nr}' I'::;:_L'r
Departmental Production 560112 LT[ rrrh‘m'hTmlt‘s-z?r:j
Core-DC N Tineer i o- A f—— Min.Marks-

) Enginecring: | 3o Duration-3hrs,

Course Objective: To make the student to understand: P,
the basic principles and methods utilized in the Joining and welding technology of engineering,
matenals

how to handle welding equipment and weld/join materials practically

how to analyze, implement and maintain manufacturing system

methods of metal casting, casting defects and Gating system

- methods of Moulding process, pattern design
Syllabus

Unit-1 Introduction: - Metal casting vis-a-vis other processes, casting problems, design and
introduction of moulds, melting, refining and pouring and liquid metal, Mcchanism and Rate of
Solidification on Metals and Alloys: - Nucleation and growth in pure metals and alloys, Solidification,
solidification in actual castings, feeding resistance, rate of solidification,

Unit-11 Riser Design and Placement: - Riser designs chvorinov's caines, NRL methods, placement of
nsers, effects of complex section and chills, case studies.Gating Design: - Gating principles, vertical
gating, aspiration effects and its prevention, bottom gating system, horizontal-gating system, and case
studies.

Unit-I11 Mould Production and Pattern Design: - Conventional moulding and core making processes,
new moulding processes viz. Cold box, hot box, and vacuum moulding etc. pattern design
considerations. .

Die-Castings: - Recent trends, recasting, shell, lined die casting, ferrous dic-casting. Non Mould
matenials and mould metal reactions: Structure of silica clay, various types of bonds, mould metal
reactions, recent trends such as sand deformability index, role of atmospheres ete.Casting Design
Considerations and Casting Defecls: - Various casting design factors, casting defects, their causes and
remedies.

Unit-IV Welding Technology: - Welding as compared with other fabrication processes, classifications
of welding processes, fusion and pressure welding processes, weld-ability of metals, and metallurgy of
welding. Weld design, stress distribution and temperature fields in the welds, Metal transfer and melting
rate, recent developments in welding, explosive welding, laser beam welding, radio [requency induction
welding ctc. Specific application of welding ¢.g. cladding, metallizing, surfacing and fabrication.
Unit-V Welding of plastics, welding defects and inspection of welds, thermal cutting of merals,
processes used for thermal cutting of meltals, Recent developments in thermal cutting processes, culting
of cast iron, stainless steel and non-ferrous metals, Use of thermal cutting in fabnication of process
machines and pressure vessels ete. Lconomics nll" welding: welding cost, productivity, post welding
operations, standard time for welding & flame cntting, standard time & cost ealeulations,

Course Outcome: After successful completion of this course students will be
Describe the causes of welding defeets and how it can he prevented, LY
Use the basic manufacturing methods, measurementsy, automation and quality control, \’
Apply the principles of mclu_llurp,y during, the welding process,
Demonstrate safe work l_irslms thit n.'ﬂua:t concerm :|!ul cire for se
Employ the principles of Nlln‘ullnlnur,, casting and {iil!lllj{ desipn,
6. Perform any of the metal joining techniques (welding, brazing

2,
3.
4.
5

ible 1o:

I, others umd the cluvironment.

and soldering) conveniently

1

= e —
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
(A UGC-Autonomous Institute affiliated to RGPV, Bhopal}
COURSE CONTENT: M-TECH (PRODL l(lll"lN_]_irf_-.'ﬁl.\‘_E['.llIH_Q] w.e.[July 2023

& References Books:

Welding Processes & Technology - Dr, RS, Parmar, Khanna Publishers, New Delhi. .
Production Technology - R.C. Patel & C.G. Gupte, (Vol 11I) C. Jamnadas & Co. Mumbai
Welding Technology & Design - V. M. Radhakrishnan, Newage International (P) Ltd, Pub. N.
Delhi

Welding Skills & Technology - Dave Smith, Gregg Division, MCGRAW- Hill ﬂnnk' Company
Welding Handbook, Seventh Edition, Vol-1, Welding Processes -Arc and Gas Welding and

. vV o YT, s S
‘i\/ & S \/
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7
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR

/

(A UGC-Autenomout Institute alfiliated to RGPV, Rhopal) I —
o BT CONTINT MOTITOIPRODUCTION FNGINTUERING)Y we rluly Jul

S60113°86011%: Maintenance Management

:T‘alﬂ;nn- O Tine | Code l Creddita Theory Paper
B | - .

' Departmental Mantenance I| MU REEURE | ' | [ I* Max marks 70

Core{ DC) Management | v 1 Min. Marks 28

' 1 . t o Duration: Y hrs

Course Objectives To make the student to understand

am the Mamtenance Management, Maintenance Planning and Scheduling Lomputerized
monance Manapement Svstems

-

LI
~ 10 leam the Mamenance Orpamization Structure and Policies

To undemaand the Controlling Maintenance Costs . Life Cycle Cost Concepts
¢ To leam e Optrmizng Spare Parts Inventory Levels and Total Productive Mamtenance

L onoois
© To leam the ovenall confipuration and Maintenance of Production Machines, Manufacturing

o e
v Tedd ean

CaTlataars

Lon-l lstroduchion, Requirements: - Maintenance Engg., Mantenance Management, Iypes of
Mamtenance Beoal down, Provestive, Predictive. Routine, continuous Schedule. Maintenance contract,
Fepar Actvary Operating Practices to reduce Maintenance, Issues, Problems, Selection
of Svaem Eeacvation Addmion, Restoration & Control.

Comrac Act

Umii-1l Mantenznce Organisation: - Function. Layout, Centralized and Decentralized Mamtenance
: Human Facion, Masmtenance of Plant, Pre-requisites, Programmes, Strategies, Policres,

Incerve

Unit-111 Work Mezsorement in Maintenance: - Work Authorization and Contract

Prplustion W otk smpldication Estimation of Repair and Maintenance cost, Cost control tor efficient
et yor, wma! Plane Varnenance (Control

, Ranng and

Lse-1% Maistenzncr Store & Inventory Control: - Store Room Matenals & Standard Spares. Sparcs

Vemaeomeon  lmeodection o computey i Mainicnance, Automaton Mamtenance. Intormation by
compraers (ompacruet Plasmng snd scheduling Total Productive Maintenance Activities, Plannead
" :‘-,-‘-_.‘_.,. » roasomenous | Hlects, | vadustion i’rl'¢;||;d||..¢“| -‘b‘-‘llllll'h.lll;;‘. Alma, Steps, Total
F‘,r..--_-. & '.,'_‘__--.'r--__h-) ,.l"" l'-.‘!.-l ':.-'“-Tl

1 pit-% Maeistensnce of Freduotion Machines:

Lath mc. Dnlling moq, Millimg moo, W

ckhng m ¢,
Slumpeer

€ G rse el tamrs It samcanad il (EF IR RS JUT ) f1d TERT LT
| State Mamenance Koy Performanco Ladic st

Lse 2 pueventive mavdctien s flan otd monilo
- L

Mudents will be able 10

s implementation amd 1eyiew ol e hnieal
|.-:nf"-

i Seleet bnphest ‘{'l--'-" ! tnu!v on and e ol shiases ol 1he wor b o
: i ’

) m beeed cotatinsous by oveanent 1y e

4  Implement tosn b

5

Cildiin e

Apply bnow ledpe sbwrat Mistimpang Muintcnan o Spers Faits aad | igiatins e

. P

o ——— RS- - o ———
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
(A UGC-Autonomous Institute affillated to RGPV, Bhopal)

COURSE CONTENT: M-TECH (PRODUCTION ENGINEERING) w.e.f July 2023

L

Perform maintenance orders issued by the in charge, implemented and completed in the
promised time for him and to make sure the machine is clean after the maintenance process.

& References Books:

Bikash Bhadury. "Total Productive Maintenance”. Allied Publisher Ltd. New Delhi.
BC langlay. "Plant Maintenance”, Prentice-Hall International, New Jersey.

ID Pattem. Jr. "Maintainability and Maintenance Management”. Instrument society of America,
third edition.

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

(‘/ %k/ ﬂ/ﬁ N /Qy_o ,@'Jl"'f“’
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR

COURSE CONTENT: M-TECIHI (MRODUCTION ENGINELERING) w.e July 2023

S60119/560114: Production and Operations Management

Category Title Code Credit-3 Theory Paper
Departmental Production and | 560119/560114 | L | T | P | Max.Marks-70
Elective -DE Operations Mln.]\"hrks'ZH

r|l1'"!"ﬂc|“cnl 3 - - Durﬂllﬂll-3|ll’5.

Course Objective: To make the student to understand:
I The role of operations management in the overall business strategy of the firm

2. Pnnciples and applications relevant to the planning, design, and operations of manufacturing

firms
How Enterprise Resource Planning and MRPII systems are used in managing operations
Layout planning, assembly line balancing and Inventory conirol system

The application of operations management policies and techniques to the service sector as well
as manufacturing firms
Syllabus

Unit-1 Introduction: - Functions within business organizations: Production, finance, marketing and
other functions. The production management functions; design and operation of production system.
Classification of production systems.

Forecasting: - Features common to all forecasts. Approaches to. forecasting, Forecasts based on
Judgment and opinions. Analysis of time series data. Accuracy and control of forccasts. Choosing a
forecasting technique.

Unit-I1 Design of Production Systems: - Capacity planning- importance of capacity decisions, defining
and measuring capacity, determining capacity requirements,

Location Planning: - The need for location decisions, location factars evaluating alternative location.
Unit-1II Layout Planning: - Need for layout decisions, basic layout types, designing layouts, assembly
line balancing, computer-aided layout planning,

Product Design: - Need for product design, research and development, diversification, simplification,
evaluation, standardization, reliability.

Unit-IV. Work System Design: - Job design, work measurement, method study, work sampling,
standard data, PMT system, operation and control of production system: intermediate-range planning -
nature and scope of aggregate planning, techniques for aggregate planning.
Inventory Management: - Requirements for cffective inventory management, LEOQ
discount, safety stock, inventory control systems.

Unit-V Probabilistic Inventory Models: - MR- An overview of MRP, MRP processing, MR
outputs, benefits and limitations of MRP. MRPI, MRP-11. Scheduling & Sequencing; -

Scheduling in high-volume systems; Scheduling & Sequencing in job shops, Criteria used in Jjob shop

L da led

models, quantity

models.

Course Outcomes: After successful completion of this ulmslmlulﬁ;_will beableto:
1. Apply corc features of the operations and production manape

and strategic levels, specifically the relationships  betwe

prnduclwit}rumi quality _ |

Discuss core features of the operations and production man

operational and strafegie |C\'ﬂ[q: specifically the

technology productivity and guality

ment function at the operational
en people, process, technolopy

2

. agement lunetion lht:\;r
relutionships hetween people, process, W
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Anslyrr Forecasting technigue and lavowt planning
Use the Inventon modele and 1ob ahep models in Industnies

APpIy the “tramaformanion madel” to adentify the inputs, transformation processes and
outpuls of an arpanization

Describe the houndanes of sn operations svetem, and recognize its interfaces with other
functionsl sress withen the orpamization and with ite external environment

A Relrrrmem Roola

O Froe-Bied and 7 Malbws’l Management m | ngincenng. Prentice1Hall of India (1) Lid, New
Dl Second odmon

f S Baf and Sareen Producton and Operations Management. New Age International (P) Lid
New Delty

W Savanesan Producton Operanions Manapement. Richard D Irwin Inc
'L Fapm Producton Systemn Planning Analysis and Control, John Wiley & sons New York,
forth odmon

Producnon & Operations Management by Dr KC Arora, Laxm Publications, New Delhs.
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560115: Flexible Manufacturing System

Theory Paper

Cade

Departmental Flexible 560115 Min. Marks: 28
Elective (DE) Manufacturing Duration: 3 hrs
System

erstand: ‘
able today such as the Special n

anufacturing System

Course objectives: To make the student to und - cturing System the
1. Different types of manufacturing avail 1 i

Manufacturing Cell and the Flexible M

2. Material handling system, Cutting tools and tool management 0
3. Fundamentals of compuler assisted numerical control programming and automated storage
systems . .
4. Concept of Aggregate planning, single stage planning and multi stage planning
5. Common CAD/CAM data base organized to serve both design and manufacturing
Svllabus

Unit-1 Introduction of CAD/CAM systems. Overview of FMS. System hardware and general

functions.

Unit-I1 Material handling systems and automated storage/retrieval systems. Work holding system.
Cutting tools and tool management.

Unit-111 Physical planning of system, Aggregate Planning, Single stage planning & Multi stage
planning.

Unit-IV Software structure functions and description. Cleaning and automated inspection.
Communications and compulter networks for manufacturing.

Unit-V Quantification of flexibility. Human factors in manufacturing. FMS and CIM in action.
Justification of FMS. Medelling for Design. Planning and operation of FMS.

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

Define various workstations, system support cquipments

Identify hardware and software componenls of FMS

Familiarized with single stage planning & multi stage planning

Implement planning and scheduling methods used in manufacturing system

Summarize the concepts of modem manufacturing such as JIT, supply chain manageme

lean manufacturing anagement and
6. Perform simulation on software’s use of group technology to product classification

VR WM

Text & References Books:
1. Mikell P. Groover, Automation, Production S).,-_t,m;\. and CIM. “P111
2. Greenwood, "Implementation of FMS", MacMillan Edition,
3. Talavage J. "FMS in Practice, Applications, design and Simulation”, Mar \/
f : “r; ’ ' ¥ . Muareel Dekke
4. Ranky P.O. "Design and Operation of FMS®,IPS Publications, UK, eel Dekke
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
(A UGC-Autonomous Institute affiliated to RGPV, Bhopal)

COURSE CONTENT: M-TECII (PRODUCTION ENGINEERING)

w.e.fluly 2023

560116: Ergonomics and Work Study

—-—— —

'J Category Title Code Credit-3 Theory Paper
\ Departmental Ergonomics and 560116/690116 | L | T | P ng.Marks-?U
) Elective (DE) Work Study Min.Marks-28

\ 3 B = | Duration-3hrs.

)

') Course Objective: To make the students to understand:

1. Concept and significance of work study and ergonomics.
Various techniques of work-study for improving the productivity of an organization.
Existing methods of working on the shop floor of an organization,
Allowances, rating, calculation of basic and standard time for manual operations in an
organization.
5. Work place design, working postures and lifting tasks.

Svllabus
Unit -1 Human being in Man Made World, Gross Human Analomy, Anthropometrics, Static and
Dynamic, Muscles and Work Physiology, Static and Dynamic Work including Maximum Capacity.
Unit-1I Biomechanics, Environmental Condition including Thermal, lllumination Noise and Vibration,
Biological Transducer and Nervous system including their Limitations. Control and Displays Psycho
Physiological aspects of Design. Research Techniques in Ergonomics .Generation. Interpretation and
application as statistical Methods. Case Analysis '
Unit-111 Method Study: - Selection of Problem, Application of critical examination techniques.
Preparation of work Study Reports, Development of improved methods, preparation for and presentation
of improved methods, implementation of improved methods, follow=up techniques and report.

Unit-1V Work Measurement: - Work Sampling. Fundamental statistical concepts sample size, procedure
for making a work sampling study, determining time standards by work sampling, practical applications,
advantages and disadvantages.

Unit-V Micro Motion Study. PMTS. MTM Systems work factor system and Production Incentives

da L I

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

Identify potential and current OH&S hazards in the workplace relating to ergonomics issue.
Describe relation between human motion and industry.

Calculate the production capacity ol man power o' an organization.

Analyze the level of risk in a job causing stress, latigue and musculoskeletal disorders and
design appropriate work systems,

Devise appropriatc wage and incentive plan for the employees of an organization,

Design physical and psychosocial work system and work places.

il ol e

o v

Text & References Books: -

1. Barnes Ralph M., "Motion & Time study: Design and Measurement of Work", Wiley 'I‘c.\:t\/"
Books, 2001. . ) ) _ )
Lakhwinder Pal Singh, “Work Study and Ergonomics™ CAMBRIDGE | 2010,

2. . ; ; .
3. S.K.Sharma Savita Sharma , “Work hi}ldy and Lrgonomics™ S K Kataria and Sons 2006
4- p.C.Tiwarl, wWork Study and Ergonomics™ CRC Press , 2004, '

138

) wS R, ] |

VVV/H/LPVLHLHLVLYLIVIDIIDBOE ¥ VWV v

Scanned with CamScanner



MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR

SIII'L‘S!‘I Dalela and Saurabh Dalela, “Work Study and Ergonomies™ CRC Press |, 2001,

Mar\'m E, Mundel & David L, "Motion & Time Study: Improving Productivity, Pearson

Education, 2000,

?“n.'mmin E Nicbel and Freivalds Andiis, "Methods Standards & Work Design”, Mc Graw Hill,
997,

Work Study-Shan
Work Study - Sharma
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR

(A UGC-Autonomous Institute affiliated to RGPV, Bhopal)
r _______-____————___._.__.__ B . ——— e

COURSE CONTENT: M-TECH {I‘Iiﬂlﬂ ICTION ENGINEERING) w.c,l'_JuIy 2023

S560117: Total Quality Management

C‘""E“'T Title Code Credit-3 llwury Paper
Departmental Total Quality | S60117/690117 | L [T [P | Max. marks: 70
Elective (DE) Management 51— Min. Marks: 28
ST “ | Duration: 3 hrs
‘__“__——-——-——_______ — | e ]
Course objectives: 7

‘0 make the student to understand:

1. The philosophy and core values of Total Quality Management (TQM)

2. How to evaluate best practices for the attainment of total quality

3. The coneept of 180 9000 and quality manual

4. The various methods of design and development to imprave quality of product

5. Impact of quality on cconomic performance and long-term business success of an

organization

Syllabus
Unit-I Introduction to 150 9000 and TQM: - Quality, History of Quality, Total Quality, TOM, TQM
= Y|

nzblers. TQM Models, Quality Control,
Customer Drives, Quality Circles,
World Class Quality Control:
involvement, TEI Practice, Company wide quality control.
Unit-11 TOQM Gurus: - Deming, Juran, Crosby, Feighbaum,
Principles, forms.at different stages.Quality Assurance: -
department, Vendor rating

Unit-III Quality of Product Design and Development: - Methods for design and development
Integrated Product development, Quality of conformance, compuler aided ma
Generation: - Quality control in manufacturing, Quality improvement:
marking, types, Process, Quality leadership for TQM, TOM Implementat
Organization Requirements, planning of quality organization.

Unit-IV Quality Manual for 1SO 9000-2000: - QMS guideline, M

anagement responsibility, Resource
Maznzgement, Process Management, Measurement Analysis and Improvement,

Quzlity Cost: Evolution: - Time and Quality cost, Activity based costing, Quality
Quzlity cost analysis, Juran classical model for optimum quality levels,

Unit-V Quality Awards: - 150 Malcolm Baldrige N
awards, CH, FEXIM award. S0 |

Computer Aided Quality Control, Customer Satisfaction
Customer Complaints, Types of Customers, Customers, Surveys.
- Total Waste Elimination, Waste identification, Total E

L]
mployees

Ishikawa, Quality Assurance,
QA Programme, QA and lop Management, QA

-

nufacturing quality. Next
Juran 7 Quality tools, Bench
ion:- Juron Approach. Quality

cost collection,

ational quality award,

European quality
A00T environment manual, 1ISO 1800] manual

Course outcomes: After successful completion of this course students will be able o
1. Discuss about gquality measures, Quality contral lechniques,

| [
2. Describe various theories of Total quality management, \1
3. Determine the cost of poor quality and process effectiveness and elliciency to track Performaned
quality, ' ‘
4. Apply appropriate techniques in "h'“”.l}lml" customer needs, as well ny 1)ye quality impact that will
be used as inputs in TOM methodologies.
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COURSE CONTINT SMTECHPRODUCTION FROGINEERE e by

Evaluate the performance excellence of an organization, and determine the st of petlomancs,
indicators
Enhance management processes, such as benchmarking and business process reengineeniod
& References Booke:
TQM by Dr, K.C.Arora, S.K.Katana and sons Publication, Delhi.
Jack Hiradsky TQM Hand book McGraw Hill New York
JH Taylor TQM Field Manual Me. Grew Hill Newyork
. Chnsk Hakes: TQM-The key to business, Chapman and Holland.
Kim Todd, "World-class Performance”, McGraw Hill, London
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Product Design and Development

e e—

Title

CCode [ Creair -3 'l'llrrrr}*_l'u[icr

Product Deupn  and LU R B L.

T [P [ MacMarke70
Development L | Min.Marks-28
| 3 . : Duration-3hrs.
Cosne Obicctives —_— SIS W
--—.________L__‘_.

Ths, 1 ) . {
' 9¢ poal of the course 15 10 £IVe an introduction 1o multidisciplinary
ENOVESIOT Stsd

srademts wall familianze themselves with basic method

™Y Ty ]
g L

oo SSvciopment projects. Practical prob
order ¢

* W0 amulate real product devel

aspects of product development and
ology and tools that can be used n

lems will be considered in cooperation with companies in

opment situations,
Wy Tk

A in.

Umit 1. Imtroduction, Produc Development Process and "

Unmit 2. produgy Specification Development, Product Architecture,
Desgn

roduct Planning, Product life cycle concept.

Conceptual Design, Industrial

Unit 3 - Dewgn for Manufacturing and Assembly, Design for Environment, Robust Design.
Unit 4 - Prysical Prototypes and Models and Experimentation, Human factors in desipn,

Unit £ . Produc Developmen, Economics, Patents and Intellectual Properties,

Ceurwe Outcome: - After the completion of the course the student will be able 1o

COL  Analyze the demands and needs of customers 10 conceptualize producy,
COYL  Deseribe the different steps involved in the product design,

cn3, Analvze the shorticoming in the product development,

(r)sg, ldentify the opponunities 1o develop the product,

COS.  Utilize the recourses available in efficiem manner for maximum productiviny.
()4,

Forecast the impact ol product on e surrounding environmen

Tent Boaks and 12efer, ey -

L. Kewvin Onto and Krisun Wood, “Product Desipn Fechmigues 1y Reverse |0
Product Development™ Ve, 2004, Pearson | anon, New Delh
. Kard T, Ulneh and Steven D Lppinges, “Producy Desipn
Edition, New Dellu, 2001
i David G Ullman, “The Mechanical Design Prow s Moty

NEmeenng and New
2

and Ilr\'ulnpmrnl“. Lty MeGiraw 1)

aws i e

+
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COURSE CONTENT: MTECH (PRODUCTION ENGINE L RING) _welluly 2023
S _

S60119; Computer Integrated Manufacturing o
I, Category R CTide C Code Tl'.l“""'-"_!'“pc_r_
“Open Category (OC) | Computer RO0112 Max. marks: 70
| Inteprated

Min. Marks: 28
Duration: 3 hrs

—_—— e ——

Manufactunng
"__————-__________________ . } . "

Course objectives:

To make the student to understand:
1.To use computers i the are

2 of manufacturing (o reduce
computers to

manual processing and linking
all the manufacturing machines and

increase the productivity, reduce the
UNNCCOSSary costs,
2To leam the computer numerical control, retrofitting of conventional  machine tools,
programming and feedback systems,
3. To understand the different controlling system, sensors and work holding devices,
4.To leam the CNC Pan programming, cost of machining operations and maintenance features,
3.To leam the overall confi

curation and Computerized Manufacturing Planning System.

Svllabus

' nit-1 Prod uction Operations & Automation Strategies: -
Systems, Production Concepts and Mathematical Model
CADCAM CIM. .

Unit-11 Numerical Control Production System: -
of NC System, Applications, NC-Pan Programmin
Computer-Automated Pan Programming

—

Automation Defined, Types of Production
+ Automation Strategics | Fundamentals of
Types of NC Systems, MCU and other components
g, (Manual & Computer Assisted) APT Language,
 DNC, CNC, and Adaptive Control.

Unit-111 Group Technology & Flexible M
cocimg. M/C Cell Design, Benefits
Computer Control System, P

Tanufacturing Systems: - GT Part Familics, Classification &
of GT, FMS Workstations, Material Handling & Storage Svstems,
lanning of FMS Analysis Methods,

Unit-1V Industrial Robotics: - Robotics Technology, Programming
Lnit-V' Computerized Manufacturing Planning System:

& Applications,
¢ = Computer Aided p
Computer Integrated Productio

rocess Planning,
n Planning Systems, Shop Floor Control,
Course ;;_u-tzmn_t-x_:-;'m-ﬁcr succc-{s-fu'l_curnplcmm of Ihi.‘_i_L‘l;l-ll_!it::llﬂh.'I'IIH_'\'.E'|-FL‘_:11;|L‘_I;'I:—__‘___-__\
1. Identify the main elements of computer numencal contral m.-nml'.-wnnint: Sysiems, g
2. Discuss knowledpe abowt constructional features of CNC muchine  ang l{cu'nlining of
Conventional Machine Tools.
3. Apply control system, feedback devices, sensars aml tooling in manufacturing Processes.
4. Arrange the different machining operations i a program by USINE Various codes and linguages,
5. Determine the cont of maclhiming operahion of CNC

i monitoring e viriony leatires o
enhance the life span of the machine,

6. Create Process product models with CAM tools and ( WC machines

Text & References Books:

l
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Automation, Production system and computer integrated manufacturing by M.P. Groover, PHI
CAD/CAM by I N, Rao, I', N, Rao, Tata McGraw 1Hill publication
CAD/CAM/CIM by Bhupendra Gupta, Dhanpat Rai publication

' Comlu_nr:r control of machine tools by Koren Yoram, Tata McGraw Hill publication

i Mnnui:n:mring I?ngincctin[; and Technology by Serope Kalpakjian, PH] publication.
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