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“— MEs Code lectName | S.No. | subject Subject Name
-~ b [900203 industra) o ——
| A Sirk 1 900214 Engineering Materials for
2 — . utomation Indus
“ 900204 Solar Enerp ncustrial Applications ———
. ‘ BTRY 2 900215 Maintenance
~ | | T —— - Engineering _
t—— 1 O ltem MES. docy
~ | | To PI'L‘P'_U';: l'l'l_lldul_‘l - - .
2, bt nalize the Experiment lisy Lal - e
offered i - p WoLab manual for Departimental Laboratory Course C be
‘ i ered in B. Tech. Vi semester (for batches admitted in ."'if.l.p".ﬁ-_'nl. wental Laboratory Course ||Jm.—‘(
I t [ ) _\.—I.Ih.-ll-llul'l\_ Aintenan |
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. engines. 7. Undamped tensional vibrations of single and
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- | 8
8. Brake adjustment and Brake bleeding. rotor system and to determine the damping
‘ 9. Battery testing and maintenance coefficient,
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I Industrial | nineering 12051} | 1 | Industrial Fngincering (DX 1
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S ‘ Heat and Mass Transfer l i aaandl ll I
] —_—
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10_ltem ME9. docx = — |
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SNo. | NameofSubject  [Code |
1 Heat and Mass Transfer 295_5{130_5_{.1_1
Item 2 Design of Machine Elements | 190514 |
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11 frem MEI0.docy TP e et
To prepare and recommend the suggestive list of prajects which can be assigned umjcr the *Skill m::gt
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'__'_'_T““-'-"———-— Caole
190513 | Hemandiim—m—————o
- Ll 'Ind h I e | i
—— fass Transfer 120513 Heat and Mass Transter
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1 omotive Chassis 2 120515 Machine Design
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To Propose the list of course

; s from SWAYAMNDPTE
2020-21) in online mode AM/NPTEL

MOOC Matfor i
under Self-Learning/ Preyes XC Platforms 1o be offered (for batch admitted in

wation, in the B, Tech. ¥ Semester.

Mo

S.Nao N
b N 3 " —_—
Item || | ————————amcolSubjet = I Code Week |
MEI i Foundations of Cognitive Robutics | 2051701905170 "
| MELI2 | [5— T T — - ' " 1 I
: - Polymer Assisied Abrasive | iTiiﬁ|IirIg l'l‘lTI\;g‘\ — _I'_I__‘_Iﬁ‘fﬁ]-ﬁﬁm]“—"l-_-[
3. Welding of Advanced Mok e ————— _l '
clding of Ady .il‘I-Ll..dil\I_llz:':;tlr:'.ng1|'1 Steels for Automatiye | 120817719051 7Gin | 1
Applications
L {3 lrem ME]2 decy
Item | 14 e A 1
repare ¥ . .
ME13 | of é’m F’:tw;!:‘-':tl:;ii:’m; un.]r._i lh: Scheme & Syllabi (. along with the Course Outcomes) af B. Tech. 111 semester
from 2021 iz Secsi ; ech. programmes in the emerging areas (Al & ML, Al & DS, CSD) (started
- ssion) JAppdicable for the concerned deparimenty |
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| Code Title Code II I 11 |
| | 100025 | BS( Engineering Mathematics-11 100025 | ASC Wtémtnm; Mathematics-11 [
{BSC-3) L1 o) [ e |
2 1903149 D Manufacturing rocess 120511 (L I—!Ll.mul.uiun@l'rm:;\ﬁl1{ .
[ | we2y 1 q ) - =
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Hem g 1903 | P Automaotive Eagines (1DC-4) 1 2051, 1 !Il!::tj:}l i Mochines =1 ,
MEI1S 5. 1903 14 (B4 I hurd Mechmnics & Hydraulio 120074 e | Fiuid Mechanics and
Machines (I2C-5) | Hyvivaulic Machines |
! 2B I ]
6. 190315 mc Software lub 120308 | PLC Soltwane Lab
(DLC- 1) (1)
S Sell-learming/ - ! Selfelenrming/
. 1903 16 DiL Presentation” Lt R Presentition’
g ! erevill I MNowvel Engaging
8. 0XXX | CLC :d::;:ylcl | it IR CLE t';:;.-u: "Hlm_llh 1
Summer Internship Projeer-i 0 - Summer Internship Project-1 '
s 190318 s Ulnstiwne Level Evaloation) A LS | Clnsthinte Level Pyvalustion)
14, Item ME15.docs . . —
To review. prepare. finalize and recommend the list of experiments’ Lab manual and skill based mini projects
Item | oo various laboratory courses to be offered in 11 Semester (for the batch admitted in 2021-22).
MEI6 Automobile Engineering

BoS Meeti
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- Mf\l)liA\; INSTIT F GWALIOR
%o e TUTE OF TECHNOLOGY & SCIENCE:
. . ey \l-lhw‘l Utu - - a lv [} H' Mn‘
‘ - .____‘__‘—'“_ Milonomoun & NAAG Ay reatitedd Inadiians ANibated 19
. S.No, | ore——
| Subjecy Ry — Y r—-
< — Subject Name | S No Subject -
- ‘ LT T e ' | Coe
. F 4 oMM ive i hacun r i [ 120011 -
| 190314 ! |
. L 1 L:"Mh“” hanics and Mydrsube | 2 | 120014 o Mechanics and
A bl
» | Machine | | Mydrouhc Machined
. o 4 I‘ MMEIs 4 \
@ Propose the liw s e ired
™ vorses frowm S " " ;
. - -‘.:""‘:* m onbine monde lll!l‘l": ;t‘ﬂ“l\\ TR MOUX Patlorms 1o be offeted (for hat hes M‘
o Sraienrning Presentation, \n e 111 Semester
~ ltem :""" | Name of Subject [ Code ~ i
Ml"l F . Manuta turing Proc | A |
. '-!‘ 1 Laws of Thrrr‘r\nﬂl — — et | . .1J
' | . ynamicy ! ¢ : |
: | Principles of Vibration Control { 120916/190316 (%) .4 - :
. 120316/1900 16 (W) 1
& 9
. ' "'l ‘ ltem “I; | 7.0
tem Dreview the Scheme & Nvllab, livy af experd 1
' mienis and kil "
. MEIs Ifﬁ' Programmes (for the banch .‘n,‘.‘-.‘sr H Daned mini peoyece V7 S— o = R
117 lvem ME IR ARy
' (' _“I'L‘\ iew the CO attamments. 1o wlentify Eaps and 10 suggest corrective Measures for the movovernent n the
O attainment levels for (01 year November 2021 - February 2023 Semester (i) July - miber 300
. for H-to-1y “Vear students . 1 cember XD | Sevtans
Mechanical Engineering - |
. Total Number Total Number Number of COs not Percentage of COs mot |
Vtem of courses of COs Attained Attained
ME19 4] 246 | 18 7 32I%
Automobile Engineering
Total Number Total Number Number of COs not Percentage of COs not
of courses of COs Attained Attained
41 | 246 31 12.60% |

I8, ltem ME 19.xlsy
I8, ltem ME 19 (alxlsn

Item

ME20 To review PO attainment of 2017-2021 batch, CO-PO mapping matrix with aitainments and sap ane VRIS

l'o review curriculs feedback from various stakeholders. its analysis and impact

ltem Stakeholder feedback analysis must also contain an Action Taken Report (ATR) and the details data of

Mp 21 the stakeholders who have responded through GOOGLE form (such as 'i-nu.-_. organization, mail Wl
phone no., if available) must also be shared along with the feedback of the alumniemployer]
9 llemME21docx - L —
Hem | To review the Course Outcomnes (COs) feedback of various courses, its analysis. and ATR
| ME22 | « ompided in liem oo l“_ . - -
;; g;j Any other mater _

Apart from the above pninl_s._mc_ following pn-inl_h;r_rc d_i;cllh_l.':l.“ﬂlppchhrd In meeting:

1. In Industrial Engineering (V Sem) syllabus is revised and some portion is added to unit 1 also Course

outcomes (COs) revised. | | |
2. Thermal Engineering (V Sem) syllabus is too lengthy to cover in scheduled time duration. Theretore,

- he course has been split and revised tor 2020-21 admitted batch. it has been discussed that the F}*
:l lhzmrrlics portion must be added in the course. Also, some introductory part of refrigeration is added in
y

E ngineering thermodynamics IV sem for 2021 adminted batch. \

"

BoS Meeting_24/05/2022
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2. I}C“ a »

nd chain drive portion

4. . + FIve portion is removed from Design of Machine elements (V sem). jon may
As Maintenance Epy E ,a\'l'l-"“] port!

As gineering is open category subjects without lab. Therefore, M
P removed from | |

the syllabus.

el " A u 1 H i . |

Eno; ‘llh. current requirement Data Science is added in V sem Mechanical ant
Ngineering,

| automobile

N

l'o me

celine was ende : iote of tha " ,
]__ was Lndt '.[ W 1”] volte ol lhl:%‘}l ”'": L-Il'-"rp':l._‘.”n u“d con nittee ”“_-'“h{ur\'_

R

Dr, . . . W .
(B't; > Agrawal Dr. Dinesh Kumar Rathore Dr. fﬁ:\ ndra Dr. Harbhajan Ahirwar
05 Member) (BoS Membe / Norkey (BpS Member)
y ﬁ 2 ) (BoS Member)
1 # J
r;g'\l& - / = I/ i'%ﬂ 1-Des L /’/
Dr. Nith G adh . | & N
- Nitfn Upadhyay Dr. Surendra Ku, Chourasiva  Mr, B, K. Pandey Dr. Amit Ahfewar
(BoS Member) (BoS Member) (BoS Member) (BoS Member)
Q [ /____/ \ ‘Q Ll-—
e ¥ W psatan
M 7. Shivhare Mr. Sharad Agrawal Dr. Jvoti Vimal Mr. V. Chaturvedi
(BoS Member) (BoS Member) (BoS Member) {BoS Member)
, > |4 .
s Z \
Dr. C. S, Malvi Dr. M. K. Sagar Dr. Pratesh Jayaswal
{BoS Member) (BoS Member) (BoS Member) (Bo {Ll mber)

pulme  fregvat ondine fresent- on-Jie fresent- /
Prof. Prashant K. Jain Dr. K. K. Jain Prof. ALK, Agrawal Dr. M. K. Gaur
( RGPV Nominee) (AC Nominece) (AC Nominee) (BoS Chairman)

DEAN (ACADEMICS
MITS :
GWALIOR

w BoS Meeting_24/05/2022 8
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_ MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, (-wad to RGPV, Bhop
(A Gowe Alded UGC Aulonomous & NAAC Accredited Institute Affilia
Department of Mechanical Engineefing

g' | To prepare and finalize the scheme structure of B.Tech. VII Semester with the
Item | provision of Two Departmental Electives (DEs) and Two Open Category (OC)
ME2 | Course (in which one Departmental Elective is to be offered in online mode

| - with credit transfer) for the batch admitted in 2019-20,
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Autonomous & NAAC Acc redited Institute Affiliated to RGPV, ©

Department of Me hanical | nginesring

' I'o prepare and finalize the svllabus ¢
Item e

f courses to be oftered (for batch admited in
ME3 2019-20) under Departmental Flective (DE) Course (in traditional mx«

Fech. VII Semester along with their COs

de) tor B
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR el
d UGC Autonomous & NAAC Acoredited Institute Affiliated to RGPV, Bhops

Department of Mechanical | ngineering
For hateh admitted in Academic Session 2019-20
frigeration nnd Ajp-¢

!‘.A GOV[ nldh

120714. Re

onditioning
( nl.r- " . | | |
| Eory Title Caode I Credit-d ‘ Iheary Paper
| — |
Deparime {
: I‘-‘:-:::1T_.L'“.‘.|-. | R Irgeration and 120711 l " l | T 1 Vs Marks-70
¢ =DEY Air<conditioning [ ‘ | .| M Mk
L | ! ] | | huralion-dhrs

Course Objectives: To make the students to underst

. The fund; | i ' i

2. Differ ‘1‘""%'"" principles and different methods of refrigeration and air conditioning
L L - . g H . - i

T en lr-.lnl_'u.t_nt-. with respect to Peoperties, applications and env ironmental issues
) W various Cquipment,

operating  principles,

refrigeration air conditioning systems

Operating and safety controls employed in

. - ;
Pre-requisite: | ngineering Thermodynamics

Svllabus

«Unit It Introduction 1o Refrigeration:

it . _ Basic  Definition, ASHRAI
Refrigeration: Air Refrigeration Cycles-reversed €

Refrigeration systems-merits

Nomenclature, Air
amot cycle, Bell-Coleman cycle analysis, Air

and demerits, analvsis

Unit II: Vapour Compression Refrigeration System(VCRS): Carnot Vapour compressi
refrigeration  cycle. Working  and analysis,

Refrigeration svstem, W orking

n
Limitations, Standard Vapour ¢ ompression
and analysis, Effects of sub cooling and super heating. Multi
Pressure or Compound Vapour Compression Refrigeration Systems, Flash Gas removal | lash inter
cooling and water inter cooling.

Refrigerants: Classification, Selection of Refrigerants and Nomencl

ature ol refrigerants, Desirable
Properties of an ideal refrigerant, A discussion on Ozone |

ayer Depletion and Global Warmine

Unit 111z Vapour Absorption Systems: Absorbent - Refrigerant combinations, Water-Ammonia
systems. Water Lithium Bromide System, Contrast between the two systems. Moditied Version of
Aqua-Ammonia Brief Discussion on (i) Steam-Jet refrigeration system and (ii) Thermoelectric
refrigeration system

Hclrhi;‘_-clulmn :\} stem Equipment — Compressors, Condensers. Expansion Devices and | Vaporators,
System with Rectifier and Analyser Assembly

Unit IV: Psvehrometry: Introduction to Air-Conditioning, Basic Definition. Classification.
ASHRAE Nomenclature pertaining o Air-Conditioning, Applications ol Air-Conditioning,
Psychrometry —Air-water vapour mixtures, Psychrometric Properties, Psychrometric or Air-
( t‘rlldi“ill'liﬂgj processes, Psychrometric Chart,

Unit V: Air-Conditioning: Mathematical Analysis of Air-Conditioning Loads, Related Aspects,
Numerical Problems, Different Air-Conditioning Systems-Central ~ Station Air-Conditioning
System. Unitary  Air-Conditioning  System. Window  Ajr-Conditioner and  Packaged  Air-
Conditioner. Components related 1o Air-Conditioning Systems

Course outcomes: After the successful completion of this course, the student will be able 1o
1. Understand vapour compression refrigeration system.

T IAC NI
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIC RGPV, Bhopal)
(A Gow Alded LG Autonomous & NAAC Accredite d Institute Affiliated to ‘

y ) Departmem of Mechanical | NRINeering leam-jet

s lh'\vrllw the working principles of gy vapour absorption, th rinoelectric and sle ]
refrigeration Syatems L

. Obtain cooling capacity and coefficient of performance by conducting test on Vg
Compression refrigeration s stems

a \nalyze the basic air conditionine processes on psychometric charts, calculate cooling load for
S applications in ¢ oMo and industria] air ¢ onditioning

5 Dy clop thermal ¢ omiort conditions

b

with respect 1o lempernture and humidiry
Estimate ooling a

nd heating loads an air-conditioning system

Text Books:

1 Arora C.P.. Refri

geration and Aj conditioning, Tata Mec
References Books

iraw ~Hill Latest Edition, New Delhi

1 Roy J. Dossat, Principles of Refrigeration, Wiley Limited
d Stoecker W.F., and Jones 1 W » Refrigeration and Air-conditior ing, McGraw - Hill, New
Delhi

rii / . 2 f ) aﬂ "}//
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
*d UGC Autonomous & NAAC Accredited Institute Affillated to RGPV, Bhopal)
Department of Mechanical | nRineering
For bateh admitted in Academic Session 2010-20

Measurement and Cantrol

(A Gow Al

IZIITIJ: .\rlrlrnluu}'.

| ¢ ategory Title Code Credit-d [ I heory Paper
| Deparnme

I lul“i\ ‘lul'-:.l-.l. P TTOTE I 7 [y T Mux Muarks-70
| L& 1} Ml'.r.ul.'lllrnr i \ | Min “'”L.“JJ
e Control | [ | Duration-3hrs
{"‘t' - ¥ ] .
] ]I._Ilh.o Objectives: To make the students 1o understand:

« LNE types of error 51 i oy .
> T l:llf':tl i !.rllt s, l.l‘i. SIEn o limit gauges and various comparative measurements,
2. damentals of gears, thread measure
a

s . ments and measurements of surface finish
casurement techniques using optical methods and visi

4 trology and Form Measurement
Y. The use of control chan.

Prerequisite: Nil

Syllabus

Unit —I: General Concepts of Measurement: Delinition-stand
measurement, limit-gauging, various systems of Limirs,
;md_ ISO system. basic principles and design of standards of measuring
th:lr .dc:.ig.:n. accuracy and precision, calibration of instruments, principles of lieht interference,
Interferometer. measurement and calibration. |

. Non-contact m

. . m techniques.
4. Coordinate me T ieciimques

ards ol measurement, errors in
fits and tolerance, interchangeability, 151

gauges, 1ypes of gauges and

l'ni_t ~II: Linear and Angular Measurements: Slip gauges,
surface plates, comparators- mechanical. electrical, preumati
measuring instruments- sine bar., angle gauges, spirit
measurement off straightness. flatness and squareness.

Unit —IT1: Measurement of Surface Finish and Me;
tvpes 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/external screw thre:
measurement of various elements of threads., thre

micrometers, verniers. dial gauges,

¢ and optical comparator, angular
level, autocollimators, clinometers:

1suring Machines: Surface finish- definitions,

id. terminology,
ad micrometer method, two wire and three wire
methods: gear terminology. measurement of various elements, constant chord method, b

method, plug method; gear tester, gear tooth measurement: rolling gear tester,
Unit —V: Computer Aided and Laser Metrology: Co-ordinate measuring machine: applications:
laser micrometer. laser interferometer, laser scanning gauge, non contact and in- process inspection,
vision system.

asc tangem

Course Outcomes: Afier successful completion of this course students will be able to:
1.State the basic of standards of measurement, limits, fits & tolerances.
2 Compare quality in engineering products. | . |
3 Apply the principle of measurement in OC & OA aspects and calibration of measuring
instruments.
4. Analysis the accuracy in the measurement, _
5 Evaluate the product quality in manner of dimensional accuracy.
6.Design limit gauges.
Text & References Books: , :
1. Jain R.K.: Engineering metrology: Khanna publishers.
3. Gupta. L.C. A text book of engineering metrology™, Dhanpat rai and sons,
4. Galye G.N et al: Metrology for engineers: clbs.
5. Rajput R.K: Engineering metrology and instrumentation; Kataria &sons publishers.

- 15/ N/ L
}“/ \ o
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, ivi’:’ﬂ?n RGP
(A Govt, Aided UGC Autonomous & NAAC Accredited Institute Affiliate
Department of Mechanical Engineering 020
For bateh ndmitted in Academic Session 2019-2

v, Bhopal)

1207104: Tou Quality Management

o “Theary Paper

| € Ategory Fitle Cade Crodit-d Thea f

] -

' e Marks-70
Departmental Total Quality Management 120714 I I r Mir (.22
lective (R0} Min Marks-24

! 4 |- | Duration-3hrs

L |

- i

Course objectives: To make the student 1o unde

[he philosophy and core values of Tot
. How to ¢

rstand;

al Quality Management (TOM).
attainment of 1otal quality,

ality manual

valuate best practices for the
I'he concept of 1S0 9000 and qu
I'he various methods of desigr
- Impact of quality on cconomi
Prerequisite: Nil

vand development to improve quality of product

¢ performance and long-term business success of an organization

Syvllabus

Unit - I Introduction: Introduction, Need for quality, Evolution of quality, Definitions of quality.
Dimensions of asic concepts of TQM. TOM Framework.
sby, Barriers to TQM. Qu

tisfaction, Customer complair

product and service quality, B
Contributions of Deming, Juran and Cra
Customer orientation, Customer s
quality.

ality statements, Customer focus
s, Customer retention. Costs of

Unit - 11 Principles: Leadership, Strategic
involvement, Motivation, Empowerment,
Reward, Performance appraisal,
Kanban, Supplier partnership, Ps

quality planning, Quality Councils. Empi
leam and Teamwork, Quality circles Recoenition and
Continuous process improvement, PDCA cycle, 38, Kaizen.
wrtnering. Supplier selection, Supplier Rating.

ONvEE

Unit - 111 Tools and Techniques: The seven 1
Six sigma: Concepts, Methodology, applic
manufacturing. Service sector including I'1
process, FMEA, Stages, Types.

witional tools of quality, New management toos,
ations to manufacturing, lean manufacturin

Ing., Agile
- Bench marking .Reason 10 bench mark, Bench marking

Unit- IV Tools and Techniques: Control Charts, p
Quality Function Development (QFD), T
needs, Performance measures,

rocess Capability, Concepts of Six Si

gma,
aguchi quality loss function. T1

"™ Concepts, improvement

UNIT- V Quality Systems: Need for [S0) 9000, 18O
Documentation. Quality Auditing, QS 9000
TOM Implememation in manufacturing and se

Q001-2008 Quality System.
ISO 14000 ~ Concepts, Requirements
ryvice seclors,

Elements.
and Benetits,

Course outcomes: Afier successful completion of this course stude
I Discuss about quality measures, Quality control techniques,
- Describe various theories of Total quality management,
- Determine the cost of poor quality and process elfectiveness and etficiency 1o
quality.
4. Apply apprapriate techniques in identifying customer needs. as we
will be used as inputs in TOM methodologies,

5. Evaluate the performance excellence o Fan organization, and determine
indicators

N oy, ﬂ
o YV v W&v\z

X

nts will be able 1o

s bJ

ack performance
I as the quality impact that

the set of performance
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O l'.llll:ir‘lt‘t management processes, such as ben hmarking an
Text & References Books:

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

2. Jack Hiradsky TOM Hand book McCGraw Hill New York

3. JH Tavlor TOM Field Manual Me. Grew Hill Newyork

4. ( hrisk Hakes |(_]\|— I'he |\|.‘. to business, ( h"l“”'“' ,IIIII Holland

5 Kim Todd, "World-class Performance”, McGraw Hill. London

6. W Sivanesan Production/Operations Management. Rich

o
D.} , J‘L é\ / \
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, G ted to RGPV, Bhopal)
(A Gowt. Aided UGC Autonomous & NAAC Accredited Institute Affilla

Department of Mechanical Engineering

For batches admitted in Academic Session 2019-20
190711: Venie

. le Dynamies
( Ategory

[ Theory Paper

. Titke € mile [ Crodit-4 ’ —
Deparnmes . . Mis Marks-
“Partmental Flectiye- DEX | Vehicle % Do 190711 : j [ I ’ P [ w:, i
| | ', T l [Jurnlion= Yhrs
. i | |

Prerequisite: Automotive chassis, Automotive transmission, theory of machine
Course Objectives:
0 make the students to understand
l'ire and road interaction characteristics.
I'he handling characteristics of vehicle
I'he longitudinal, lateral and vertical
How noise and vibrations are ¢
passenger’s compartment.
Syliabus

L B

dynamics under braking, acceleration and cornering.
cnerating nside and outside of the vehicle and transfer 1o the

»

Unit -1 Introduction Vehicle Dynamics Definitions
lagrangian formulations of multibody systems,
geometry, fundamental equations for true rolling
neutral steer. under steer and over steer. stead
curvature response, directional stability.

as prescribed by SAE, Newtonian and:
Handling and stability characteristics Steering
« Ackerman steering gear. Stcady state handling

Y state response, yvaw velocity, lateral acceleration

Unit -2 Performance characteristics of road vehicle: Various forces opposing vehicle motion
their nature and factors affecting these forces, I'ractive effort and power available from the engine,
¢quation 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 effects, equivalent mass, equivalent moment of inertia. time taken in synchronization during
change of pears, effect of flywheel inertia on acceleration, dynamic of vehicles on banked tr
gyroscopic effects , net driving power,

|
ach.

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

Unit- 4 Vehicle ride characteristies: Human response to vibration, vehicle ride models. road
surface profile as a random function, frequency response function, evaluation of vehicle vertical
vibration 1o ride comfort criterion.

Unit- 5 Two - wheeler dynamics: Stability & handling, vehicle motion ride control, various vehicle
models. gyroscopic effect. effect of tyre and vehicle parameter on stability and handling
characteristic,

Course Outcomes: me i
Atter successful completion of this course students will be gble 10

COI: Define the various forees acting on the vehicle.
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR v, Bhopal)
UGC Autonomous & NAAC Accredited Institute Affiliated 10 .

CO2: gx Iai Department of Mechanical Engineering

l.'(]'i: !‘ .p atn the tire and road interaction characteristics
it :‘lﬂllnlt‘ the handling char
(‘“'f: Examine the vehicle stabilin under |
(-‘- )5: "'l"\'l:ll'l[! the mathematical m
CO6: Evaluate

(A Govt, Aided

acteristics of vehicle.
waking, acceleration and cornering,

al model 1o predict the ride characteristics of the vehicle,
the dynamic performance of two-wheel vehicle

Text Books:

Rao V. DukKipati, Jian Pang.

-t “Road Vehicle Dynamics problems and solution”,.SAE.2010
Singiresy S. Rao,

"Mechanical Vibrations," Sth | dition, Prentice Hall, 2010
LY. Wong, “Theory of Ground Vehicles”

Rajesh Rajamani,

ed B ==

» 4th Edition, Wiley-Interscience, 2008
“Vehicle Dynamics and Control *
I'homas D. Gillespie, "Fundamentals of Ve
Inc, 2014

A

2nd edition, Springer, 2012

hicle Dynamics,” Society of Automotive | ngineers

Rcl’ervnw Books:

I. Dean Kamopp. "Vehicle Dynamics, Stability, and Control”. 2nd Edition, CRC Press 2013

R. Nakhaic Jazar, "Vehicle Dynamics: Theory and Application”, 2nd edition, Springer, 2013
. \“I.'l'n]t‘l !“ll!‘idl‘“ & E'I,‘||'|'|'|.t|'| .l'ln:" "The
Elsevier Limited. 2004

a1

Multibody Systems Approach to Vehicle Dvnamics”

Hans B Pacejka, "1 yre and Vehicle Dyvnamics,” 2nd edition. SAL

International, 2005
- John C. Dixon. "Tyres, Sus;

ension, and Handling. * 2nd Edition, Society of Automotive

A A

Engineers Inc, 1996

=

. Jan Zuijdijk. "Vehicle dynamics and damping,” First revised edition. Author House, 2013

F I;? lr-‘
7 2,

iy

PR < B =
oL L

20

w W W
R R R R R R R EREEE R R E N BN NN EEEE B

Scanned with CamScanner



- oW W W W W W

ra

Course Outcomes: _—

oo MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR ,
VL. Aided UGC Autonomous & NAAC Accredited Institute Affiliated to RGPV, Bhopal)
Department of Mechanical Engineering
For batehes admitted in Academic Session 2019-20
1907 13- Hylyri

| Electric Vehicles

“'L'—\_'l—i_'—(_“hg_“n r— - Fitle Codle Credit-d "'l'_l?fnr_}_l’n_pr: —
Pantmental | lective- DEA Py birid Eleotric 190711 Lol I \.!_.u Murks-70
Vehicles Min Marks-22
RS | i Durationshrs |
B.E’E‘J!'Eitc:

— — —_—ee——

Basic Electrical Froi ; .
¢ Electrical | ngineering, Automotive Electrical & Electronics System

Course Objectives:
I‘u make the students to understand:
l'o provide knowledge about application of hybrid and electric technology .

- Study of various components of energy storage devices in Vehicles

Syllabus

Taal & » . . . . N
hmt -1 _Inlmdhuclmn o :'\_eccl for Alternative System: History of electric and hybrid vehicles
! ucld of cl_c-:tvrlc_:md hybrid vehicles — comparative study of diesel, petrol. electric and hybrid
vehicles. Limitations of electric vehicles. Specification of different electric and hybrid vehicles

Unit -11 Energy Storage Devices and Fuel Cells: Electromechanical batterics- tvpes of batteries
—lead acid batteries, nickel based batteries, lithium based batteries, electrochemical reactions.
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

Unit-1Il Electric Vehicles: Electric vehicle layout, performance of electric vehicles - traction
motor characteristics, tractive effort. transmission requirements, vehicle performance, energy
consumption, advantage and limitations, specifications. system components, clectronic control
system, safety and challenges in electric vehicles.

Unit -1V Hybrid Vehicles: Concepts of hybrid electric drive train, types, architecture of series and

parallel hybrid electric drive train, merits and demerits. hybrid electric drive train design. mild and
full hybrids, plug-in hybrid electric vehicles and range extended hybrid electric vehicles.

Unit -V Propulsion Motors and Controllers: Types of clectric mators - working principle ol AC
and DC motors. Characteristic of shunt. series and compound type of DC motors- permanent
magnet and separately exited DC motors. AC single phase and 3-phase motor = inverters = DC and

AC motor speed controllers.

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

COl:  State the Basic concept of hybrid and uluutric vehicles. .
C02: Select the suitable technology related to different energy storage devices.

CO3: Demonstrate hybrid and electric technology. _
Test the performance of various energy storage devices and Vehicles.

gg Classify the various category of Electric motors and controllers used in vehicles
C( Jb: Assemble the various components of encrgy storage devices in Vehicles,
’ 'ﬂ/ 21
: v,
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GW . to RGPV, Bhopal)
(A Gowt. Alded UGe Autonomous & NAAC Accredited Institute Affiliatec

Department of Mechanical Engineering

Text Bogks,

. James | arminije
-"\'unh_lll(H.
2. Iqh

je 'f
/ vl * i ‘.‘.-IJL'} &
and John Lowry, ) lectric Vehicle Te hnology Explained * ol

[

al | [II.‘-;un. !

" Electric and Hybrid v
. Mehrdads hs;

" Yress 200003
chicles-Design Fundamentals » CRC Press, 20
Ini, * Modern Fleetric

. " 552005
» Hybrid Electric and Fuel Cell Vehicles  GRC Eressye
I@gl_‘c_r_(-!_wu Books:

. Ron HodKinson * |
Publication.2005
2.1 inn(iuudl.l. -

; : . , - . ‘inemann
eht Weight Electric/ Hybrid Vehicle Desipn”, Butterworth Heinema

" Vehicle Propulsion System™ Springer Publ ications, 2005

AeA,
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR .
d UGC Autonomons & NAAC Accredited Institute Affiliated to RGPV, Bhopa)

JQepartment of Mechanical | nineering

(A Gowt, Aide

fo propose the list of courses which the students can opt from
Item | SWAYAM/NPTEL/MOOC based Platforms. to be offered in online mode under
ME4 | Departmental Elective (DF) Course. with credit transter in the B. Tech. vir

Semester under the flexible curriculum (Bateh admitted in 20]19-20)

| /< o, G-
/- \_ej_‘;,hl’
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR .
UG( Autonomous & NAAC Accrodited Institute Affiliated to RGPV, Bhopal)

Department of Mechanical Engineering

Mechanical Engincering

I H.‘“' | -u‘“hjl'l.'l "

Code

12075) |

120752 |

120753

Subject Name

Foundation of ¢ omputational I 1

Flud Dynamics

Introduction 1o ( omposites

¥

|

Advanced Machining |

] -
Processes

I

| S.No, I| Subject

|

_ |

| 190751 ‘ Farm Machinery
|

Automaobile Engincering
Subject Name

Code

|
=7
| ol

190753 Introduction to

Mechanical Vibration

24
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
UGC Autonomous & NAAC Accredited Institute Affiliated to RGPV, Bhopal)
Department of Mechanical Engineering
For batch admitted in Academic Session 2019-20

(A Gowt, Aided

12075
LI(‘m“:1:!“:""!!“l'ultmnn of Computational Fluid Dynamics -
Title [ Code Credit-2 | Theory Paper ]
Departmental I'}mndnlinn of LilT Ip { As per |
L]gch“ DE 4 Computational 120751 - T { SWAYAM/NPTEL
Fluid Ihn.muu B _ | norms
— —ee S R - l | - —

SWAYAMNPTEL Link for the

: course:
ttps: Jonlinecourses. nptelae.in

noc22 meSS/preview

The details of the course 'se are mentioned below:-

| . T . Y entling B 1
Course Start Course End Date IT Exam date Duration |
| Date B |
25/072022 16 sep 2022 125 Sep 2022 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 erid with
illustration

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

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

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

Maodule 5: Derivation for higher derivative; FD formula by Polynomial procedure

Weekd

Module 1: Different Approximation Methods

Module 2: Properties associated with discretization

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

Module 5: FD formulation for model equations and explanation

Week 4

Module 11 FV formulation for diffusion equation - 1D

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

Module 3: FV formulation for convection and diffusion equation
Module 4 & 5: Treatment of conyective terms - different interpolations

Week 5
Module 1 & 2: Hlustration on the performance by different approximatfon for Lt'rn\l.l.llutl terms

Module 3: Time integration mu!u\dn

%@/.N/ % \w‘@/
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MADMAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR F}
(A Govt. Aided UGC Autonomous & NAAC Accredited Institute Affiliated to RGPV, Bhopa
Department of Mechanical Engineering

\ A rAngement of \,I;lr'iilhk"\.' In]rndlltlitlll 1o Pressure veloc "}- ._-unIvlmH. N!f‘\l
Module 5. SIMPLE

Module 4-

Module 6 Vo - _—
Odule 6: Variants OF SIMPLE, Projection Method

Week 6

Module 1; Introduction to Turbulent Nows
Module 2: Deriving goy erning equations
Module 3; Reynolds stresses, modeling str

atepy
Module 4 & 5. Introduction o Standard m

odels and explanation
Week 7

Module 1: Matrix inversion Direct, lterative procedure
Module 2: Direct solver / lterative solver

Module 3 - 5: lterative 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.. ).C, Tannchil. and R.HLFletcher, Computational Fluid Mechanics, Hemisphere
Publishing Corporation, NewYork.

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

Versteeg, H.K. and W.Malalasekera, An Introduction to ( omputational Fluid Dynamics = The
Finite Volume method, Second Edition, 2007,
Chung. T.J., Computational Fluid Dynamics, Cambridge ( niversity Press, 2002,

4 ; W

Y Boo= E—
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
(A Govt. Aided UGC Autonomous & NAAC Accredited Institute Affillated to RGPV, Bhopal)

Department of Mechanical Engineering
For batch admitted in Academic Session 2019-20

120?53:_5‘\._(.!_\.{:1:‘;‘5] Machining Processes

SPEET_ Title Cinle Credit - 2 Theory Paper L
Departmental A"“““"F" LT [P | As per
Elective-DE 4 Machining 120753 5Tt SWAYAM/NPTE]

Processes -

norms

——— ——
SWAYAM/NPTEL Link for the course: B
b b CAN/Moe22 mel 19/preview

The details of the cou rseare mentioned below: -
Date |
[22Aug2022 [ 190a2022 (390305 8 Weeks |

COURSE LAYOUT

Week 1:  Introduction to advanced machining processes and the
Week 1:  Ultrasonic machining and its modelling and analysis
Week 2:  Abrasive jet machining (AJM)

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

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

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

Week 3: Magnetorheological finishing (MRF)

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

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

Week 6: Laser beam machining (LBM)

Week 6: Plasma arc machining (PAM)

Week 6: Electron Beam Machining (EBM)

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

Week 8: Electrochemical Grinding (ECG). Electrostream  Drilling (ESD). Shaped Tube
Electrolytic Machining (STEM)

Week 8:  Chemical machining (ChM)

ir classification

Books and references _ _ i
. V. K. Jain, Advanced Machining Processes, Allied Publishers, 2009
2 Gary F. Benedict, Nontraditional Manufacturing Processes, Taylor & Francis, 1987

3. J. A. McGeough, Advanced Methods of Machining, Springer, I‘_JKH _ _

.'.‘.l Hassan El-Hofy, Advanced Machining Processes: Nontraditional and Hybrid Machining
Processes. McGraw-Hill Prof Med/Tech, 2005 . - -

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

* o b9\, w8
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR al
UGC Autonomous & NAAC Accredited Institute Affillated to RGPV, Bhop
Department of Mechanical Enginecring

For batch admitted in Academic Session 2019-20

(A Gowt, Aided

I_‘IIO_TS__I: Farm M

4 uchinvrz. )
Category Fitle Code Credit - 2 Theory Paper :
°f

nt‘[\.'lrll‘l'lt‘l'll.'ﬂ Fuarm ! l | P Ain 2
. . ( t SWAYAM/NPTE
Elective-DE: Tncking 190751 P .

t ective-DIg Machinery - I L norms

SWaya VUNPTEL Link for the course:

https: /0 linecourses.n Melacin/noe?? agl07/preview

The details of the course

Course Start k Course End Date ] I".ium date Duration |
Date |

125 Jal 2002

are mentioned below:

[ 14 Oct 2022 129 Oct 2022 | 12 Weeks 1
COURSE LAYOUT
Week 1: Importance of farm m
labour scarcity etc,
Week 2: Ploughing and first opening of 1l
Week 3: Machinery of scedbed pre
Week 4:  Equipment for sow ing
Week 5: Variable Rate | ertilizer Applicator. Microprocessor Based Herbicide App
Spraying etc.

achines in the contest of enhance production, multiple cropping,

1¢ 501l the design and component details
paration operation.
and planting and inter cultivation.

licator,
Week 6: Equipment for irrigation

Week 7: Machinery for crop harvesting design and operation

Week 8: Roo crop harvesting machinery
Week 9: Machinery for horticultural Crops
Wee

K 10: Equipment for crop protection and disease control
Week 11: Machinery for transport and material handling

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

Books and references

* Principles of Farm machinery Robert Allen Kepner. Roy Bainer. Edgar Lee Barger
* Principles of Agricultural | ngineering — Ojha&Michael
e Farm Machinery - Claude ( ulpin

” Ve &
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
(A Govt. Aided UGC Autonomous & NAAC Accredited Institute Affillated to RGPV, Bhopal)
Department of Mechanical Engineering
For batch admitted in Academic Session 2019-20

190753 Intraduction to mechanieal vibration

= -

Category TTi ' '

I tegory _ litle | Credit - 2 | Theory Paper

] | I |
. Lojr|r | As per |

Elective-DE4 \_I.m‘h:uuml 190753 | 9 | i AT AN
_ Vibration ‘ i !
SWAYAM/NPTEL Link for the course:

hitps: fonlinecon rses.nptelacin/noe2? ap07/preview

Cole

Departmental Introduction to ‘

|, norms

The details of the course are mentioned below:-
| Course Start Course End Date | Exam date Duration

| Date J |
I 25 Jul 2022 : 16 Sep 2022 25 Sep 2022 | 8 Week:
Course layout

Weekl: Fundamental of Vibrations.

Week2: Free Vibration of Single Degree of Freedom Systems

Week3: Forced Vibration of Single Degree of Freedom Svstems

.
Weekd: Forced Vibration of Single Degree of Freedom Systems
WeekS: Vibration Measuring Instruments
Week6: Vibration of Twao Degree ol Freedom Systems,
Week7: Vibration Absorbers and Critical Speed of Shalts
Week8: Vibration of Multi Degree of Freedom Systems,
Books and references
e Grover, G.K .. ** Mechanical Vibrations™. 7th Ed.. Nem Chand & Bros
e Rao. S.S.. “ Mechanical Vibrations™. 5th Ed.. Addison-Wesley Longman, Incorporated
e Thomason, W.T., "Theory of Vibrations w ith Applications™, Sth Ed., Prentice-Hall
e Timoshenko. S.P.. “Vibration Problems in Engineering”, 2nd Reprint Ed., Waollenden  Press
s Kellv, S.G.. “Mechanical Vibrations™, Scgaum’s Outlines, Mc Graw Hill Education
/ ~
i 0
| v WY A
|
-~ | ,{Q}
C l‘\" ,—-—";'} W / 2/{
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
Alded UGC Autonomous & NAAC Aceredited Institute Affiliated to RGPY, Bhopal)
Department of Mechanical Engineering

(A Gowr,

hf. I‘l—rv[“”-.c i,md tinalize the syllabus of courses to be offered (for batch |
adimitted in 2019-20) under the Open Category (OC) Courses (in traditional

maode) for W ’
ode ) tor B. Tech. VI semester swidents of other departments along with
their COs -

ltem MES

—l
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR o cal)
yOvE Alded UG Autonomous & NAAC Aceredited Institute Affiliated to RGPY, Bhop
Department of Mechanical Engincering

(A

Open category course olfered by department for (July-Dec. 2022)

Open Category (0C-2) | Open Category (OC-3)
S.No. | Subject Subject Name [ S.No. | Subject Code i Subject Name
] . |
I Code |
500503 l | |
I | 900203 Industrial I 900214 | Engineering Materials for
Automation | | Industrial Applications

900215 | Maintenance

2 | 900204 Solar Energy ‘ 2
Engineering

O/

T
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
\ided UGC Autonomons & NAAC Accredited Institute Affiliated to RGPY, Bhopal)

Department of Mechanical Engineering

(A Govy,

Text

“J
' & References Books:

\utomation, Production system and computer integrated manufacturing by M.P. Groover, PHJ
publication ‘
Robotics for Engineers h\ .-"| I\‘ A8 AdCison Wesley Publishing, Jrc cdiion fH”
Industrial Robotics-CGroo .,mm. oren, MeGraw Hill International, 1st edition, 1985
vlies-troover, Weiss, Nagel, McGraw Ll International, 2nd edition, 2012

Ly £ Ll B
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE
/ AVINSTITUTE OF TECHNOIL ' d to RGPY, Bhopal)

(A Govt. Aided UGC Autonomons & NAAC Accredited Institute Affiliate
Department of Mechanical Engineering

For batch admitted in Academic Session 2019-20

H00204: SOLAR ENERGY

) I

Category litle Caile | Credit-3 | I'hieory Paper .
| | P | Mux. Mark 10
Siv . | |
Oyt Conrse-002 lar Energy B0 204 | 4 1 Min. Mark 22
! | Warmthion ¥ hirs

Course Objective: To make the students 1o understand

I I'he basic concepts of solar energy and various sun-carth angles

How to develop thermal models and how to carry outl economic analysis of soliar systems and

establish energy balance in different solar enerey svstems
I'he different types of collectors, PV systems and their application

o

Course Prerequisites: Basic Physics
Svilabus

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

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

UNIT - I 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 Solar photo voltaic System: Basic concepts of solar cell and PV Panel in series and parallel
combination. characteristics curves of PV cell and pancls, Photovoltaic materials, Need for differen

cell design, Applications of photovoltaic for power generation.

Course Qutcomes: After successiul completion of this course students will be able 1o

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 svstems
3. Investigate the effectiveness of utilizing the solar energy by different solar systems.

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

8, Deseribe the ;1,|1|_'||iL;|[|('-ﬂ ol solar syslems and find out the arcas ol nnprovement

Recommended Books:

1. Solur Energy by G.N. Tiwari
2. Solar Energy: F'ruhluuﬂ.. Solution and Experiments by GN, Tiwari, P. Barnwal. S.C. Solanki and MK

Ciaur
/ 3. Solar Energy by John A. Duflic. William A, Beckman

4, Solar Encrgy by 5.P. Sukhatme and J.K. Nayak
- AV % (L
A/ @ NS -

I i
Scanned with CamScanner




W W W W W W W W v " VvV Vv VvV W v VvV v Vv W Vv ¥ Vv v ¥ ¥ W Vv W v v W

(A Goy !“"\"HAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
YOVE Alded UGC Autonomons & NAAC Aceredited Institute Affiliated to RGPV, Bhopal)

Department of Mechanical Engincering

For bateh admitted in Academic Session 201920

“0"2 -"'Iq-.. T paap—
14: ENGINEERING MA'T ERIALS FOR INDUSTRIAL APPLICATIONS

- v

C : . e e 2
__“Meey Fitle Cade Credit- Iheory Paper
o ) . —— . - ) e e

pen Course-OC3 Engineering Materials for 900214 ‘ | | " Max Marks-70
Indus’rial Applications ——f—  Min.Marks-22
| } * : Duration-3hrs

|

Course Objectives: To make the students to understand:
1. The basic fundamentals of materials science and engineering
3 +» different clacee * materts : _ e i
;T I'he different classes of materials, their properties, structures and imperfections present in
em.
3. The functional properties of materials and the roles of microstructure, heat rreatment defects

and environment play in typical engineering applications.
Course Prerequisites: Basic Chemistry

Svllabus

Unit- I Properties of Engineering Materials: Materials for space applications, Materials for Solar
applications. Shape Memory Alloys. Materials for High Temperature Applications, Materials of
Electronic and Electrical Applications: Semiconductors, Organic Semiconductors, Liquid Crystals.
Electroluminescent Materials. Magnetic Materials. Materials for Development of Energy Efficient
Building. Materials of Chemical Applications: Plastics. Rubber. Ceramics. Magneto-Rheological

Materials

Unit-11 Production of Engineering Materials: Production of Electronic Materials- Semiconductors,
Maenetic Materials. Production of Civil Materials- Cements, Concrete, Steel and its types. Sy nthesis
of Chemical Engineering Materials- Polymerisation, production of ceramics.,

Unit- 111 Fabrication Techniques of Engineering Materials: Fabrication of ICs, optical fibres,
steel. glass. ceramics, plastics.

erials: Introduction 1o composites. Patticle- Reinforeed Composites, Fibre-
and Ovientation on properties, Different types of
fabrication process of Composites.

Unit- 1V Composite Mat
Reinforced Composites. Influence of Fibre Length
Fibre-Reinforced Composites. Structural Composites.
als and Super Alloys: Introduction to Nano technologies, nano-materials and

methods of synthesis- Various kind of Nano-structures- Carbon fullerencs
4l oxide nano-wires, Sell assembly of nano-structures, Core-shell nano-

structures. Nano-composites. Physical and Chemical properties, )
Super Alloys: Introduction o superalloys. Nickel- Iron Base Alloys. Cobalt- Base Alloys. NIEKS

Base Alloys. Strengthening Mechanisms, Compositional Effects.

ﬁ-&o/ﬁ/e%/%—’:? L\‘i) (@/
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOI;V -
(A Govt. Aided UGC Autonomous & NAAC Accredited Institute Affiliated to RGPV, Bhopal)
Department of Mechanical Engineering

Course Outcomes: Aficr successtul completion of this course students will be able to:
State the properties of engineering materials,

Understand the material composition and their effects.

Classify different enginecring material,

Discuss the production and fabrication techniques of Engineering Materials.

_ Seleet difterent types of materials as per requirement.
ext & Reference hooks: Sl -

Material Science and Engincering by Raghvin, V; Prentice Hall of India.
Material Science and Enginecring by Callister's; Wiley Pub.

Elements of Material Science and Engincering by Lawrence, H. Vanvlack dison; Wesley.
Introduction 1o Engineering Materials by Agrawal, B.K: Tata Me Graw Hill, N, Delhi.
'

f Y4 Y’éﬂ&\’u’/%’
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
(A Govt, Aided DGC Autonomons & NAAC Accredited Institute Affiliated to RGPV, Bhopal)

Department of Mechanienl Engincering

For bateh admitted in Academic Session 201920

200215; Maintenance I nginecring

¢ L ategory | Fitle . { wile | Credii-A I Iheory "‘J"'
. 1 I i Mark e 70
N INIRRaEnR | |i- vI'I- wlil v
Open Course-00"3 laintenance LME | | | 4 M Marks-12
| AR InSCring b | .
| I | Iurathon- Shrs
1 1

( ourse Qutcomes: Through this course, student should he uble 1o
e Identity differemt maintenance categories
L] . " . ]
{ "'J_”'\m"d the principles, functions and practices adopted in industry for the successful management
Ol mamtenance aclivitics
e Implement the maintenance function and  different practices in industries for the successful
management of maintenance activities,
* The Condition Monitoring & Non-Destructive Testine.
® I'he fault Identification, Computerized Maintenance Systems.
® T'he 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, clements of good maintenance classification of
maintenance programs, corrective preventive and  predictive maintenance, comparison of
maintenance programs, preventive nt.'li|1[cn.:!rm.'-curh.'upl, functions, benefits and limitations

training and safety aspects in maintenance,
UNIT 1

Conditton monitoring, objectives and benefits of condition based maonitoring, what to monitor,
when to monitor. prtrltlprr\ condition based maintenance ll.’l.,'hlliL_lLll_“-' visual/manual monitonng.
lemperalure ||1u|1'r1lnr|n1r:_ 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 Analvsis

Non Stationary Signal Analysis. Practical Examples of Vibration

UNIT I

Iribology in Maintenance, | riction wear and lubrication, Iriction & wear mechanisms, prevention of
wear, types of lubrication mechanisms, lubrication processes, I.uhriu;llml- and its tvpes, general and
special purpose. additives, testing of lubricants, degradation of lubricants, seal & packings, repair
methods for basic machine elements: failure analysis, failures and their developmem

Unit- IV: . _
Accelerometers, Rotational Speed Measurements, Introduction o Faults in Rotting Machines.
Unbalance Detection, Field Balancing., Misalignment, Gears, Pumps and Cavitation, 1C Engines.
machinery Diagnostic Chart, Basics of Instrumentation, Signal Conditioning and Filtering. Errors In

Measurements, Dynamic Range And Frequency Response,

= v
A NG
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Department of Mechanical Engincering
Destructive Testing, | Itrasonics, Fddy Current and Acoustic Emission. lt.'lcl'rﬂ}!fill'h)'.
[L"hl'\. ]”UI ('[l"l“liﬂn N"‘"“l““”l’,. I :‘\l’\.‘ril“‘-—'“tdl r\"[“d:ll A““I.\"ni‘x, I"'r”dl"{““"- (]
s :,-\I‘I'.I[_\ n::-.. I{.nlu-u} 1 ocomotive Noise and Vibration Muui_[nring. !’itjwr Mi“ -Vlhrg.llw.rf
ni nru‘qh. Overview of CBM facilities at SKF Reliability | ab, Artificial Intelligence in Maintenance
I ngineering, | xpert Systems for fault Diagnosis. 10T in “ni“lc”lmw Engineering.

Unit- v: Non-
Dye Penetrant
Failure

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

[)csct_'ihc the fundamental concepts ol maintenance engineering noise and vibration, measurement
techniques of Condition Monitoring.

Show skills of fault diagnosis.

Demonstrate the need of instrumentation and signal processing lor 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:

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

e BC langlay. "Plant Maintenance". Prentice-Hall International. New Jersey.

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

Kelly. "Maintenance Planning & Control"

Industrial Maintenance by HP Garg. S. Chand & Company Ltd.. New Delhi.

Srivastava S.K.. “Industrial Maintenance Management™, - S. Chand and Co., 1981
Bhattacharya S_N., “Installation, servicing and Maimenance”, S, Chand and Co., 1995
White EN., “Maintenance Planning”, 1 Documentation, Gower Press, 1979

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

Higgins L.R., *Maintenance Engincering Hand book™, MeGraw Hill, 5th Edition, 1988,

Armstrong, “Condition Monitoring™, BSIRSA, 1988

L L R B I I ]

Davies, “Handbook of Condition Monitoring™. Chapman &lHall, 1996,

KL .
Y% « | CV )
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR

(A Gove. Aided UGC Autonomous & NAAC Aceredited Institute Affiliated o RGPV, Bhopal)

Department of Mechunical Engincering

2 v "
120701 (DLC.): Relinbility and Vibeation Lab

(':llcuur}- I

litle Conle [« redir - 2 i Practical Paper J

— | I : ' M arks=50 .
De partmental Lab | Relinbility and 1 | I ; I o fux.M

Core ’ Vibration Lab 20701 | |4 | MinMurks-16 |

f |

Course Objectives:
F'o understand the tundamentals of Vibration Theor

e able . ;
l'o be able to mathematically model real-world mechanical s ibrition problems

|
1
1. To be able to resoly ¢ industrial problems related to vibration and noise.

List of Experiments
1. Determination of Critical Speed i Whirling of Shafts

Determination of Natural | requency in Longitudinal Vibrating System

3. Determination of Natural | requency in Torsional Vibration System

4. Lo verity the relation of compound pendulum & to determine the radius of gyration

3. To stdy the undamped free vibration of spring mass system.

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

Undamped 1ensional vibrations of single and double rotor system

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

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

Text Books:
I. Mechanical Vibrations: by G K Groover

References Books:

Theory of Vibrations with Applications: W 'I' Thomson CBS Publishers Delhi

Mechanical Vibrations: S SRao Addison-Wesley Publishing Co.

wd T —

Fundamentals of Vibration: Leonard Meiravitch . MeGraw Hill International Edison

o/ & n
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! Wzglinﬂi'l'_!ﬂﬂ,!!!’_e maintenance lnh
Category Title

Code C Credin-2 Lab End term

Departmental Automotive 190701 LT
Laboratory Course malntenance lnh

. ._._.U_“:.(_-}_ o ) . ‘ 4

Max, Marks: 50
Min Marks: 16

| Prevequisite; Basic knowledge 1C Engine, Two Strokes, Four stroke Englne

) Listof Experiments.-

Study and layout of an automobile repair, service and maintenance she

S.lm_l}- and preparation of different statements/records required for the repair and maintenance works,
Cylinder reboring - checking the eylinder hore, Setting the tooland  reboring.

\J’Ialwz grinding, valve lapping - Setting the valve angle, grinding and lapping and checking for valve
| cakage

Lmrar

"

Calibration of fuel injection pump

Minor and major tune up of gasoline and diesel engines.

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

Battery testing and maintenance

bl e B

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

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

CO2. Analyze the different the different tool for operating the maintenance of a vehicle.
CO3. Describe the requirement of wheel alignment,

CO4. Discuss the phenomena ad working of braking system

COS. Classify different body parts or accessories of a vehicle.

COG6. Nlustrate different types and function of battery

e —
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MADHAV INS I'TUTE ¢

A Govie, Ajde

OF. GWALIOR (M.P.)
W TECHNOLOGY & SCIENC "“{'\m-l{-l“h..p.-{.l
LI Autonom o & NAAC Accredited Instinute Al iated 1o R.G.PY,

Department of Mechanical Engineering

| To propose the list of “Additional Courses™ which can be opted for getting an
) Honours (for students of the host department)
ltem (i) Minor Specialization (for students of other departments)
ME7: | [These will be offered through SWAYAM, NPTEL/MOO( “hased Platforms for the
B.Tech. VII semester students (for the batch admitted in 2019-20)] and for
. | B.Tech. V semester (for the batch admitted in 2020-21)]
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
UGC Autonomous & NAAC Ace redited Institute Affiliated to RGPV, Bhapal)

Department of Mechanical | ngineering

(A Govt. Aided

‘ | To w':;‘~' . : bt =
| iteu prepare and recommend the syllabi for all Departmental Core (DC)

I ME9 | Courses of B. Tech V- Semester (for bateh admitted in 2020-21) under the
lexible curriculum along with their COs.
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I'i'il.llllln‘lﬂ of Mechanical | nineering

Automobile Foeinee 2
obile Engincering Mechunical Engineering

- | |
Subjec subice | - '
o | Subject Name | S.No, Subjeet Subject Name
Code Canl |
ol
| |
19058 . | [ i
Il Industrial Engincering | [ [ 120501 Industrial Fngincering
] |
Q0513 . | | [
19051 [ Heat and Mass Transfer [ ! 120513 | Heat and Mass Transfer
90514 _ | : I
| 14 Design ol Machine Flemenis ‘ 120514 . hermal Engineering
| i ering
lJ"\ ] | 1 i
i ' '\'nlt‘i'l]-'ll\\‘i' hassis | | 1205] | Machine Desien
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
(A Govt. Aided UGC Autonomous & NAAC Acc redited Institute Affiliated to RGPV, Bhopal)
Department of Mechanical Engineering

For batches admitted in Academic Session 2020-21

19051 1/120511: Industrial Engincering

_ Category Tile [ Code | Credits: 2| Theory Paper |
Departmental Industrial 190511/120511/ LI TT P | MaxMarks-50 |
Core-DC Enginecring 190501/120501 . | Min.Marks-16 ‘
- S I— ] “| | | Duration-2hrs. |

Course Objectives: Industrial :ngineering is concerned with the design, improvement, installation, and
Management of integrated systems of men, material, and machine. Alter completing this course, students will
I_c.'trn a set of skills that includes mathematical modeling, probability and statistics, computer science, human
tactors, interpersonal skills. project management, and an ability to manage and administer large technical
engineering and research projects. Thus, industrial engineering may be thought of as applied problem-
solving, from inception to implementation,

Syllabus
UNIT-1
Production Svstems and Productivity: Production Management: design of production systems (product,
job shop and batch). Definition and types of productivity, Measurement of productiv ity, factors affecting the
productivity and productivity improvement programs,

Production Planning and Control: Aggregate production planning, Capacity planning: capacity
measurement. long-term and short-lerm strategies, aggregate production planning, and graphical method to
choose aggregate plan.

UNIT-I1

Forecasting techniques: Need and type of forecasting, factors affecting forecasting. forecasting in decision
making. time series analysis. demand patterns. qualitative methods- measures of forecast accuracy and error
analysis in quantitative forecasting.

UNIT-11

Inventory Control — Objectives and functions. need and classifications- codification and standardization
ABC analysis, deterministic inventory models. quantity discount; perpetual and periodic inventory control
systems. Probabilistic inventory management, economic ordering quantity procurement cost. carrying
charges. lead-time. reorder point.

Unit-1V

Facility Locations and Plant Layout: Pacility 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,

Project management - Project Scheduling, Network diagram, critical path method (CPM), Project
Evaluation and review techniques (PERT), Time cost trade ofl,

UNIT-V

Master Production Scheduling and MRP: Functions, planning horizon and planning periods for master
production schedule. types of master production schedule. IHiIl of Material, Independent Demand versus
dependent demand. Functions of material requirements plmrmng H!'Id manufacturing resource planning (MRP
| and MRP 11). inputs for MRP system. performance characteristics of MRP system, materinls requirement

planning explosion foter L v &
| P a/ﬂ/ c@ﬂ 51
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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

Course outcomes: Afler learning the course the students should be able to:

COL. Define and measure productivity.

€O 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.

€06 Create new mathematical models for efficient production planning and control.

Text Books:
I Industrial Engineering and Production Management, Martand Telsang, S. Chand
2. Production and Operation Management by R. Panneerselvam. PHI, Latest Edition
3. Manufacturing planning and control for SCM by Vollmann: TMH, Latest Edition.
4. Purchasing & Materials Management by Dobler & Lee. PHI. Latest Edition
-
Reference Books:
I. Operations Management by Krajewski, L. J., Ritzman, L. P. and Malhotra, M. K.. Prentice Hall, New
Delhi: Latest Edition.
2. Production/Operations Management by Ebert, J and Adams, DJ., Prentice Hall of India, New Delhi:
Latest Edition.
3. Production and Operations Management: manufacturing and services by Chase, R, B.. Aquilano, N. J.
and Jacob, F. R., TMH. New Dethi: Latest Edition .
4. Modern Production/Operations Management by BulTa and Sarin, Wiley India; Latest Edition.
List of Open Source Software/learning website:

i
2

Operation Management. [T Roorkee, Dr. Inderdeep singh. hitps:/npiel.ac.in/courses/1 121072 38

. Operation and Supply chain Management, 11T Madras, Prof. G, Srinivasan
hitps: “oplelac.in/courses | 10106045 \/ 15—” g‘

NI =

A P |

U/»«Y/&’
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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 2020-21

190513/120513: Heat and Mass Transfer

_ Category | Title [ Code ] Credits -4 | Theory Paper |
Departmental Core-DC Heat and Mass |>_|_tl_u5] 3120513/ |_| T | P [Max.Marks-50 |

Transfer 120503/190503 | —4—}—{MinMarks-16 |
—e o __| N ] 2_4’] 2___“I-II':IIiI]ﬂ;3_|'!E- =l

Course Objectives: To make the students understand:

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

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

Syllabus

UNIT I - Fundamental of Heat Transfer: Modes of heat transfer, Fourier's, Newton's and Stefan
Boltzmann's law. thermal conductivity and its variation with temperature, film coefficient of heat
transfer, general 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 Il - Convection Heat Treansfer: Introduction 1o Free and Forced Convection, laminar and
convection through hydrodynamic and thermal boundary layers, analysis of

turbulent flow, foreec
hvdrodynamic and thermal boundary laver. Empirical equations of convection heat transfer. Heat
I'ransfer in a circular pipe (forced convection). Applications of dimensional analysis 1o free and forced
convection. Revnolds Number, Prandtl Number, Grasholt Number, Nusselt numbers, and Boit Number

UNIT 1 - Heat Exchangers: Basic tvpes of hemt exchanger. Logarithmic Mean Temperature
Difference (LMTD), fouling factor, heat exchanger effectiveness, NTU Methods. Extended surfaces:
Pin-Fin and rectangular fin of uniform cross section. Effectiveness 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, KirchhofT's law, Concept of Black & Grey bodies. Plank”s
distribution law.Wien's displacement law. Steffen — Boltzmann law, Concept of Shape factor.
Condensation heat transter: Introduction. process, Theory of laminar film condensation, Nusselt's
Theory. Drop wise condensation. Influence of the presence of non-condensable gases. Boiling heat
transfer: Nature. Boiling regimes, Bubble size consideration, bubble growth and Collapse. Critical

diameter, Rosen how Correlation.

Unit V - Diffusion Mass Transfer: Fick’s law. Steady state diffusion of gases and liguids through
solids. Equi-molal diffusion, isothermal diffusion, isothermal evaporation ol water into air. Mass
wansfer coefficient, Convective Mass Transfer: Mass transfer through boundary layer. Analogy
between momentum heat & mass transfer. Dimensional analysis. application to convective mass
wransfer. Forced convection mass transfer in laminar and turbulent flow through tubes. Simultaneous

heat and mas% transfer. M/Q/ ._, _ P \/ @—’
Q@/ Q/Q;) %f/ )

—
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
(A Govt. Alded UGC Autonomous & NAAC Accredited Institute Alfiliated to RGPY, Bhopal)

Department of Mechanical Engineering
Course Outcomes: Afier successtul completion of this course students will be able 1o:

COL Formulate and solve one-dimensional conduct 1on 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
(204. Develop the mathematical and physical concept of radiation heat transfer
COS. Apply the physies of heat transfer in the processes like Condensation and Boiling
- Analyze and solve the problems in difTusion and convective mass trans/fer

Text Books:

1. Ku,nar D, "‘: Heat & Mass Transfer. Latest Edition, Katson Publication
2. Rajput R. K., Heat & Mass Transfer, Latest Edition, S, Chand Publication,

References Books:

—

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

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

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

- Kreith & Bohn. Principles of Heat Transfer, Latest Edition, CLL Enginecring Publication,

- Cengel Yunus A, Heat and Mass Transfer, Latest Edition, TMH.

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

d b

=BV

List of Experiments:

I. Determination of Thermal C onductivity of Metal Rod.,

2. Determination of Thermal Conductivity of In sulating Powder,

3. Measurement of Emissivity.

4. Determination of Stefan-Boltzmann constant,

3. Determination of Heat Transfer coefficient by Pin-Fin Apparatus.

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

7. Determination of Effectiveness of Parallel and Counter Flow Heat Exchanger,

8. Determination of Heat transfer coefficient by Forced Convection.

9. Determination of Heat Transfer coefTicient during drop and film wise condensation.

). To study the drying characteristics of different wet granular materials using natural and forced
circulation in a tray dryer,

I'l. 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 to:

CO1: Determine the thermal conductivity of metal rod and insulating powder,
C02: Estimate the Stefan-Boltzmann constant and measurement of emissivity,
CO3: Determine the effectiveness ol various types of heat exchangers,

CO4: Evaluate the Heat Transfer coefficient in various heat transfer phenomena,
COS5: Evaluate the diffusion coefficient of liquid vapor in air by Stefan’s wibe.
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWAI 1811}
(A Gowvt. Aided UGC Autonomous & NAAC Accredited Institute Affillated to RGPV, ihapal)
Department of Mechanical Engineering

For bateh admitted in Academic Session 2020-21
190514: Design of Machine Elements

| - -

= atagory Title Code [ Credit-d | Theory Paper
l][_‘l}'""nk."kll ]‘\.‘hii:lil ol \'[ilm,-l‘lllll' 1‘}“'\'[ I l P [ ,\'1;]\ \'ufk\- i”
Core-DC Jlements 190504 - — Min M;Ilk'v“'l

21 1 | 2 | Duration-2 hrs. |

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

Course se Pre-Requisites:
Engineering Mathem: ics-1
Mechanics of Materials

Course Objectives:
F'o make the students to understand:
| develop an ability to apply knowledge of mathematics, science and engincering
2. develop an ability to design a system, component or process 10 meet desired needs within
realistic constraints
3. develop an ability to identify, formulate, and solve engineering problems
4. develop an ability to use techniques, skills and modemn enginecring tools

Syllabus:

Unit I - Design 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: Definitions. classifications and applications desien
of rigid and pin bushed flexible couplings.

Unit 111- Design of Permanent and Temporary Joints: Cotter and knuckle joimnts: screwed
fastenings, bolted and riveted joints under direct and eccentric loads, Welded joints: Welded joints,
strength of welded joints. eccentrically loaded welded joints, welded joints subjected to bending

moments and torsion.
Unit I'V- Design of Mechanical Gears: Design of spur, helical, bevel and worm gears,

Umit V- Design of Bearings: Rolling contact bearing: Types of rolling contact bearing, static and
dynamic load capacities. Stribeck’s equation, equivalent bearing load. load life relanonship, bearing
life, bearing life, load factor, selection of bearing from manufacturing catalogue. Sliding contact
hearing: Bearing material and their properties, bearing types and their constructional details, Design
consideration in hydrodynamic bearings.

Course Outcomes: ; B .
After successful completion of this course students will able to: /
CO1: Nustrate the design Philosophy and Principles of mechanical design. \/ @"

C02: Identify appropriate bearing for o bmn application.
COJ3: Use design ?ma books in dcuiryu virious mechanical components, W
af Mﬁl
=3
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CO4: Seleet appropriste drive fie POWET transmiesh
COS; Auahy #e the stresses and strain induced in bask

1 Lhe basy

RILR] |||H'4 l|

0. “r"““ the machine clements RIS static as well as Tatigi

Text Books:

| VA Bhandan, “Ix sign of Machine 1 lement I ata MoCiraw

2 UK Jain, “Maching Design”™, Khanna Mublisher

. y
R C Juvinall Fundamemal of Machine ( mponent

3. R L NORTON, Machine Des En an Introduc thon
] E ] Heam, Mechanics of Matenial NN

References Books:

woew el

| M n, 4/
P C Gope, Machine Design Fundamental and \|||. ions |

gineEeing

( bownad o] apeedd
el

wl

il T ducstiomn
LU

Wik
¢ 1"

PM. Heldt “High speed combustion Engine”. Oxford -1 Publishing ( Calcutta |19

A Kolchin and V.Demidov, “Desien of autom tive eneine

MIR Publisher. M A ] ¥

Sundararaja Murthy, TV “Machine Design” Khanaa publisher, New delhi

< Design Data book PSG Collg e o6 technology

NPTEL Link for Desien of Machine Flements

http://nptel.ac.in/conrses/1 12105] 24

List of Experiments

Desigr

C oimbatorg

and drawing of Single, double and triple riveted joint

2. Design and drawing of Single and double strap butt joint

Desten and draw ing of Welded jount

3. Design and drawing of Socket and Spigot cotter joint

3 Design and drawing of Gib and Cotter joint

€ Design and drawing of Knuckle joint

ﬁﬂ;ﬂ,!:. of Theories of failure

b Design and drawing of Solid and hollow shaft
9.  Design and drawing of Rigad coupling

10, Design and drawing of Flexible coupling

Laboratory Course Quicomes:

Aher successiul L‘lll]l"r]{:ﬂull ol this course students will be able 1o

CO1: List out the various 213 and 3D CATIA commands
C0O2: Deseribe construction details to dralt the dillerent IIL"-IIL'll ol machime ¢lements
CO3:  Demonstrate the concept of machine elements based on different material
CO4:  Distinguish various types of Temporary and Permanent joints

COS5:  Select and choaose the right strategy to draft the machine elements

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

D/Gg‘/ K
>

J"" e

3
)
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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 batehes admitted in Academic Session 2020-21

190515; Automotive chassis

— (‘_IIIL_'gtiI_}' ' ) litle Code Credit-4 '[ 'I'I||.-ur) l’a"l]il‘f .I
Departmental Core- | Automotive 190515/190505 | L[ T P | Max.Marks-50

DC chassis | | Min.Marks-16 |

‘ | ! \ ! J ! I Duration-2hrs. |

I'l't‘itfq uisite:

Basics of Internal combustion cngines
Cou rse Objectives:

l'o make the students to:
| Understand vehicle chassis structure and components of transmission lines

93 . ¥

=.  Understand automotive suspenston system and steering system

; ; . £ §)

3. Understand the importance of conventional and advanced braking system
Syllabus

Unit I Automotive chassis: Definition: chassis layout: types of chassis layout with reference to power
plant location. steering position and drive on wheels: chassis components: chassis classification;
Automotive frames: Construction: functions: loads acting: materials; types: frame cross sections: frame
diagnosis and service: dimensions of wheel hase: wheel track: chassis ov erhang and ground clearance

Unit IT Front axle & steering system: Functions. construction & types of front axle: front wheel
geometry: front wheel drive; steering mechanisms; steering linkages & layout: tvpes of steering gear
boxes; power & power assisted steering: electronic steering: four-wheel steering; lerminology-
reversible steering, under-steering, over-steering, turning radius.

Unit HI Suspension system: Need: factors influencing ride comfort; Lypes; suspension springs-leaf
spring, coil spring & torsion bar: spring materials; independent suspension: rubber suspension;
pneumatic suspension: hydraulic suspension, shock absorbers-liquid & gas filled,

Unit 1V Braking systems: Introduction. principles of braking: classification; brake actuating
mechanisms: Drum brake- theory: principle: construction: working: Disc brake- theory. principle.
construction. working; Parking brake- theory. principle; construction, types; Hydraulic svstem theory,
principles. master-cylinder basics, wheel-cylinder basics, tubing & hoses, valves & switches. brake
fluid: Power brake- theory. vacuum-booster basics, hydraulic-booster basics. electro-hvdraulic booster
basics: Advanced brake theories: Exhaust brake: ABS technology: factors affecting brake performance
earance.

operating temperature, arca of brake lining. ¢

Unit V Wheel: Forces acting on wheels. construction of wheel assembly, types- spoke, disc & built-up
wheels: wheel balancing: wheel alignment; Tyres: Static & rolling properties of tyres, construction
details, types of tyres- pneumatic & hydraulic; types of tyre-wear & their causes: tvre rotation. Bearings;
Functions: classification of bearings; bearing materials: automotive bearings,
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR

(A Gowt. Aided UGC Autonomous & NAAC Accredited Institute Affiliated 1o RGPV, Bhopal)

C Department of Mechanical Engineering

=ourse Outcomes:

ARer sucoess il cmm

(~n'~f stccesstul completion of this course students will be able to
O1: List out the various

: automotive chassis and Frame components
CO2: Describe con

struction details of various types of automotive chassis and basickunctions of

: subsystems in the chassis '

COa. Demonstrate concept o
chassis and frame.

CO4: Distinguish various types of suspe
tyres in the vehicles

COS: Seleet the suitable subsystems for a vehicle

CO6: Design and create the chassis and frame.

I steering mechanism and suspension system while construction of

nsion system, brake system, steering system and wheels &

TextBooks:

| Automobile engineering”, Dr. Kripal Singh

; Automobile engineering” K.M. Gupta

3. Heldt P.M.. "Automotive chassis”, Chilton Co., New York,

4. Giles J.G., "Steering. Suspension and tyres”, lliffe Book Co.. London

Listof Experiments:

I. To study and prepare report on the constructional details, w orking principles and operation of the
Automotive Clutches.

= : . . . .

<. Tostudy and prepare report on the constructional details. w orking 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 study and prepare report on the constructional details. w orking principles and operation of the
Automotive Engine Systems & Sub Systems,

3. Tostudy and prepare report on the constructional details, working principles and operation of the
Automaotive Suspension Svstems.

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

7. Tostudy and prepare report on the constructional details, working principles and operation of the

Automaotive Brake svstems.

l'o study and prepare report on the constructional details, working principles and operation of the

Automotive Tyres& wheels.

o

Course Outcomes: —

After successtul completion of this course students will be able to:

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

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

03 I)EI‘I‘I-()I‘ISII"HI(' concept of steering mechanism and suspension system while construction of
chassis and frame.

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

CO5: Seleet the suitable subsystems for a vehicle,

CO6: Design and create the chassis and frame. %
; /--'-"'__'
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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 batch admitted in Academic Session 2020-21

i
12051 4: Thermal l-'.nuiun'rim:

Open cvele and closed cycle arrangements, applications, assumptions in ideal cycle analysis, simple gas
turbine cycle, heat exchange cycle, intercooled cyele. various combinations of reheat, heat exchange and
intercooling, comparison of various cvcles, Combined Brayton and Rankine Cycle and GT-ST plants:

Advantages of Combined Cycle

UNIT IV = Steam Turbines | _ B
Classification of steam turbine, Impulse and reaction turbines, Staging, Stage and overall efficiency.
Reheat factor. Utilization factor, Blading. Velocity diagram & work calculations, Impulse Reaction

Turbines. Losses in steam turbines, Governing of turbines.

Unit V Nozzles and Diffusers o -
Introduction. SFEE and continuity equation [or nozzles & diffusers, momentum equation for the steam

nozzle. entropy change due to friction in the nozzle, nozzle efliciency. critical pressure, stagnation
nlh’!lr;\ & pr.c*.\.urt: Relation between area. velocity & pressure in nozzle, the etfect of friction on
5 : i I ! X ¥ Aartati ‘las Te il
critical pressure ratio. supersaturated fow in nozzles, the effect of variation of back pressure

Course Qutcomes: After successful completion of this course students will be able to:
4] . LB .

CO1: analyze the performance of steam power plant

CO2: describe the working principles of internal combustion engines and compustion phenomena

CO3: analyze the performance of gas turhinhe/pﬂwur plant \/ Y
My , 59
A/ pvd & o /B

N
_ Category ’ Title Code Credits -4 Theory Paper |
Departmental I'hermal I 1 205 14 I T | P r\-ll;l_\\lh..‘.;ﬂ'!\;,— 50
Core-DC Engineering Min.Marks-16 '
B - . PV 2] Duration2hrs. |
i Course Objectives: To make the students tnderstand:
i the I'unf.iumul.'m.'_ﬂ principles of IC engines and combustion phenomena
2. the basic principles of nozzles and diffusers
3 the application of basic thermodynamics and fluid mechanics in steam and gas turbine power
plants '
Syllabus
UNIT I - Vapor Power Cyeles: Vapor Carmnot cycle and its limitations, R.'m_kim:_l.') cle and modified
' Rankine cycle, actual vapor power cycle. Reheat cycele, ideal regencrative cycle, actual regenerative
cycle, Reheat — regencrative cycle, feedwater heaters, cogeneration of power and process healt, working
fluids in vapor power cycle. binary vapor cyeles, the efficiency of coupled cycles. Basics of condensers
UNIT Il - IC Engine Basics and Combustion in 1C Engines
Basics of Cl and SI Engines. Basics of two-stroke and four-stroke 1C engines, Valve timing diagram,
Performance parameters, Heat balance, Testing of the engine.
Stages of combustion in SI engine, Flame propagation, Rate of pressure rise, Abnormal combustion.
I'heory of detonation, Effect of engine operating variables on knock, Stages of combustion in C1 engines.
Delay period - Factors affecting delay period. Knock in Cl engines - methods of controlling diesel knock.
Combustion chambers for SI and Cl engines,
UNIT HI = Gas Turbine
gt
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?:‘:A_DHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
GC Autonomous & NAAC Accredited Institute Affiliated 1o RGPV, Bhopal)
CoOg: deseribe the working oy hartment of Mechanical ngineering

COS: sone of various types of steam turbine
Yuical problems of nozzles and difTusers

(A Govt. Aided

Text Books:
. P K Nag =

:_i::i:::_k Power Plam Engineering”, | atest Edition. Tata McGraw Hill Publishing Company
| - —
- 'ld::':::t?;!n V- “internal combustion Chines™, Latest Edition, Tata McGraw Hill Education Private
) tll‘::il:l::jn ¥ "Gas Turbines”. Lates edition. Latest Edition, Tata McGraw Hill Education Private
4. P.L. Ballaney, “Thermal Engineering”, Latest Edition, Khanna Publishers
References Books:

I, John. B, Heywood, “Internal Comb

o u.\lmn_l'.ngmc_ruml-.mcm,ﬂ " Late n Me . Hill
Publishing Co.. New York. i s, Latest edition, McGraw Hill

. | ~ -
2. Sharm il . . o ,
(__h as. P. C llandmlm\h:m. Fuels and ( ombustion . Latest cd]"”"_ lata MoGraw Hill f’uhluhmg
L.
,';, Mathur and.bharma. A course on Internal combustion Engines”, Latest edition, Dhanpat Rai& Co
uy Rajput R. K. “A textbook of Thermal Engineering”, Latest edition, Laxmi Publications
.

B.K. Venkanna. "Fundamentals of T urbomachinery”, PHI Learning Private Limited

List of Experiments:

1. Introduction to Computational Fluid Dynamics and its methodology.

2. Perform CFD analysis on flow through pipe with varying Reynolds Number.
3. Performance 1est of two stoke diesel engine and four stroke diesel engines.
4.  Suudy of compounding of Steam turbine.

<

Study of combined steam and gas turbine plant.
Lab Course Outcomes: After successful completion of this course students will be able to:

CO1: Describe the process involved and advantages in solving a fluid problem using computational
fluid dvnamics - .

CO2: Solve the Fluid flow problem using CFD technique. -

CO3: Estimate energy distribution by conducting heat balance test on IC engines.

CO4: Determine performance parameters of impulse steam turbine

CO5: Evaluate the performance of stcam turbine with compounding. E
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Course Outcomes: Alter suceesslul completion ol this course students will be able 1o P

A

COl: Deseribe the dcaipn prnu{]”“_ used i automotive industry 1o desien the cngine |‘|L s . @}

CO2: Classify the different types of spring. bearing and Gears \
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOF NG Bhopal)
(A Govt, Aided UG( Autonomous & NAAC Accredited Institute Alfiliated to RGEV,

q Department of Mechanical Engineering il and methods
COA: Choose the rieht strategey log lh'\u'”.”p the machine L,,“1'“.".,»”[-. hased on materiaka s
CO4. Apply the desipn procedure for solving and drafting the different design ol mix hine elel
COs: ompare the va
CO0: Selee

tous curves wnd desipn procedure wsed

tion of machine elements under + artous loading and environmental conditions.

Text Books

Shiglev, )LE.. and ¢ harlesMechanical | Ny
Bhandari Vi3, Design of Machine ele
Reference Books

| John KC, Text Book ol Muchine Dy

L]

ineering Designg T™MI
ments; Tt McGiraw Hill Book Co

awing: PHI Learning
Machine Design by Mubeen, Pearson

Engineering design by Gieorge Dieter; MeGraw Hill

Bhat, ND,Machine Drawing: Charotar

Kulkarmi, 8.G., Machine Design, McGraw i1

Narayana and Reddy. Machine Drawing: New age publication

Design data book, PSG College of Fechnology, Coimbatore

Luzzader, W1, Duft, IM.Fundamental of | ngineering Drawing Interactive Graphics; PHI
9 Mahadevan, Reddy's,Mechanical design data hook:CBS Publisher.

NPTEL Link for Design of Machine Elements

hitps:/nptelac,in/syllabus/1 12106137/
https:/nptelac.in/downloads/1 12105125

List of Experiments

I. Design and drawing of helical spr ing
Design and drawing of Spur gear

Design and drawing of Helical pear

Design and drawing of Worm gear

Design and drawing of bevel pear
Madelling and simulation of Gear box
Study ol l\lldm;:{ ontact Bearings and Ball bearing and its selection
Design and draw ing of Antifriction Bearing,
Design and drawing of lournal Bearing

10, Assembly drawing of the Foot step bearing.

Laboratory Course Outeomes: After the completion of the course Lab students will be able ta

Design and analysis the different part of an 1.C | npiﬂl:_likc (if.'.'sr. Spring and Bearing
Compare the materials used in designing the ;.ulnmul'l.:lc Fm_.'ilnc parts R

Use the software like AUTO CAD, CATIA and ANSYS for modelling .jl‘lti'd ana 'H.h ‘

Seleet the spring for a proper application also can select the proper |1|;|IlL:rl|¢_1I”:|1!- uplltrn%.l
Design the difTerent types of gear and spring also able to know liu:_ll r'“..k:l':‘; .‘m.i:‘:t‘ﬂ;-”.m.- .
Create o gear box for modern Automotive vehicles and can use this for the benefits o society

e _Lj&] G \, ¥~ L
f(\/ WM% f
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l'.l repare 3 e .
ltem prepare and recommend the Experiment list/ Lab manual f

. Laboratory Course tor all the
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MADHAY INST

A\ Govt. Alded |

W (M.P)
ITUTE OF TECHNOLOGY & SCIENCE, ll“f:‘:l\:"}:l-ml
LU Autonomous & NAAC Accredite I institute. AfTiated 1o 1.

Department of Mechanical Engineering

ll'_l'_“\_l_lﬂrlrm-ur list of follow ing subjeets is reviewed and modified

i S.No. |

. Name of Subject I Code |'
l | | Heat and Mass I'ranster I 190513/1205113 |
. .
| .
' 2. | Design of Machine | lements | 190514
|
| " . 1
i Automotive Chassis | 190515
|
‘ 4 Fhermal Engineering | 120514
; !
3 Machine Design , 120515

15':
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List of Experiments:

ed PJ

-—

L

Determination oF Thermal Conductiy ity of Metal Rod

of Thermal ( onductivity of Ins
Measurement ol Emissi

Determination sulating Powde
vily,

Determinatic mn uI"\'!uf:m-Ilult.fm.-mn constant
Determination of Heat Transfir coelficient by Pin-Fin Apparatus
l.'!ch:rr'nin.llim of Effectiveness of Shell

and Tube heat exchanger,
Determinatic

m of Effectiveness of Par

allel and Counter Flow Hemt Exchanger
Determination of Heat tr

anster coefTicient by Foree

I Convection
Determination of Heat Transt

et coeflicient during drop and film wise conden
the drying characteristics of diffe
circulation in a tray dryer,

[0 study

To determine the diffusion coctlicient of liguid vapor i air by Stefan's tube

Lab Course Oy tcomes;

After successful completion of

COl1:
CO2: Estimate the Stefan-Bolizm
CO3:
CO4:
CO5:

v

this course students will be able to:
Determine the thermal conductivity of metal rod and insulating powder.
ann constant and measurement of emissiy ity.
Determine the effectiveness of various types of heat exchang
Evaluate the Heat Transfer coe

Crs.
fTicient in various heat transfer phenomena
Evaluate the diffusion coetlicient of liquid vapor in air by Stefan’s tube.

.4 L
| - Vo

= /W / A 5

L}
Accredited Tnsinge, Affilated 1o R.C

v, Bhopal

salion

rent wet granular materials usine natural

' G M.P.)
UTE OF TECHNOLOGY & §CIENCE, GWALIOR (

d

lorced

65

Scanned with CamScanner




MADHAYV INSTITU

A Ciowvt Nided | L

1]
'EOF TECHNOL ¢ GY & SCIENCE, GWALIOR (M.E)
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Department of Mechanical § ngincering

Acoredited In tl

190514 Desipn of Machine Elements

List of Experiments

. 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 draw ing of Socket

and Spigot cotter joint
Design and draw ing of Gib

and Cotter jojnt,
6. Design and draw ing of Knuckle joint

'- Study of Theories of failure

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

10. Design and draw ing of Flexible coupling

Laboratory Course Outcomes:

After successfiul L'u't]lPlL‘iiur':ilﬁ‘:i\:illll_'ﬂ: students will be able to:
CO1: List out the various 2D and 3D ¢ ATIA commands

CO2: Describe construction details to draft the different design of machine elements
CO3: Demonstrate the concept of machine elements based on different material
CO4: Distinguish various tvpes of Femporary and Permanent joints.

COS: Select and choose the right strategy o draft the machine elements

CO6: Design and create the machine elements under various loading condition
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| Performan € lest of 1w

Y !
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Study of Gon crming of

| lll.‘ll.,‘l'“lT!Lr'I.ﬂu~!1 ol \Fw

Ly

N Determination ofCOop

Lab Course Quitcomes

Afer successtul completion ol

CO1: Conduct constant spee
CO2: Estimate energy distrit
( (.}“ I’{'lm'“l ‘L' ormance

CO4: Evaluate the performance of various

COS5: Evaluate performance p
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12055, Machine Desipn

List of Experiments

! Desipn and drawing of helical Pring

[‘x'\l_'.'rl and drawing of SPUF pear
3 Desipn .uld.ln-\m'nllhl‘ il gear
! Design and draw ing of W O peat
]

Design and drawing of bevel gear
6 \1l'1.!1.':'|lll'.__' and simulation of « icar boy

Study of Shiding Contact Bearings and Ball bearing and i welection
5 |]L"1|:._‘” and drawing of Antifriction Bearii o

Design and draw ng ot Journal Bearing

10 ‘\\\L'Il'i‘{_'- darawing of the Foot step |1L'.!II|1!’

Laboratory Course Outcomes:

After the compietion of the course Lab students will be ahle o

| Design and analvsis the different part of an 1.C | ngine like Gear, Spring and Bearine

2. Compare the materials used in designing the automobile engine parts
3 Use the software like AUTO ¢ AD. CATIA and ANSYS for .-mu_lq:hrng- and analysis
4. Select the spring for a proper application also can select the proper material of spring
i { § 1 i 1 ]e L their n applicatio
5. Design the differen types oF gear and spring also able to know thei practical aj |-L _
6 Create a gear box for modern Aut omotive vehicles and can use this for the benefits of socie
- e “

e
et
-
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MEL1

MADHAV INSTITUTE OF TE( HNOLOGY & SCIENCE, GWAHOHHOW Bhapal)
d UGC Autonomous & NAAC Accredited [nstitute Affiliated to '

Department of Mechanical Eng

(A Govt. Aide

tineering

i i
l'o prepare and recommend the sug

gestive list of projects whicl
under the *Skill based mini-

project’ category in various laboratory component-

based courses to be offered in B Tech. V Semester (for the batch admitted in
2020-21).

1 can be assigned
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Department of Mechanical Engineering

—————
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Subject | Subject Name | S.No. | Subjeet |
Code Code
190513 |~ Heat and Mim.-_l?un{rcé e 120513
1005‘1—?’_——_—!\—m1‘amli\fc (_h_m.:l\ RS -|_ 120515

SESRNSSS e e Y

Mechanical I'Zn{:imﬁ

MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GW&UU‘HRGPV Shopal)
UGC Autonomous & NAAC Accredited Institute Affillated to ‘

e —

Subject Name

* Heat and Mass Transfer

Machine [ )usigTF_
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALI W

(A Govt. Aided UGC Autonomous & NAAC Accredited Institute Aliliated 1o RGPV, Bhopal)

Department of Mechanical Engines ring

For batch admitted in Acndemic Session 2020-21

19051 3/1 20503 Heat and Mass Transfor

. Category 1 Litle Coile [ Credits 4 | Theory Paper
Departmental Core<IX ‘ Heat and Mass ‘ (9051 V120513 ! | I T 1 Max Marks-50
i lranster 120503/190503 - . I'\.IIII Marks- 16

| | | Duration-2 hrs

List of Experiments:

24 B

=

Determination of Thermal Conductivity of Metal Rod
Determination of Thermal Conductivity of Insulating Powder
Measurement of Emissiviny

Determination of Stefan-Boltzmann constant

. Determination of Heat Transfer coefficient by Pin-Fin Apparatus

Determination of Effectivencess of Shell and Tube heat exchanger

Determination of Effectiveness of Parallel and Counter Flow Hem Exchanger
Determination of Heat transfer coefTicient by Forced Convection.

Determination of Heat Transfer coefficient during drop and film wise condensation

To study the drying characteristics of different wet granular materials using natural
circulation in a tray dryer

To determine the diffusion coefTicient of liquid vapor in air by Stefan’s tube

Skill Based Projects:

. Mode! for comparing the he:

. Mode! for comparing the thermal conductivity of different metals
it transfer through a pipe when two insulated materials are used: (1)

ower thermal conductivity is wrapped next to the pipe and (1

n insulated material with higher thermal conductivity is w rapped next to the pipe

first case the insulated material w ith

in second case whe

. Model showing the phenomena of convection in fluids.

Model showing the comparison of he

without using fins or extended surface.s

_Mode! showing the concept of radiation shields.

Lab Course OQutcomes:

Afier successful comple
CO1: Determine the thermal ¢
C0O2: Fstimate the Stefan-Boltzmann const
CO3: Determine the effectiveness of various type
CO4: Evaluate the Heat Transfer coeflicient in v
CO5: Evaluate the diffusion coeflicient of liquid vapor in

A VLA G

tion of this course students will be able to;

onductivity of metal rod and insulating powder.
ant and measurement of emissivity.
s of heat exchangers,

arious heat transfer phenomena
air by Stefan’s tube.

at transfer through the rectangular metallic surface using and

and lorced

72
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
(A Govt. Aided UGC Autanomous & NAAC Accredited Institute Affiliated to RGPV, Bhopal)
Department of Mechanical Enginoering

For batches admitted in Academic Session 2020.21

q ;
190515; Automotive chassis

Category | Fitle l Code ] Credit-4 | Theory Paper |
“L'p;lrlilll..'l'-l.ll Core- Automoltive i 19051 5/190505 | I I i P |' Max Marks-50
| DC chassis ' | : [ Min Marks-16
_ l I | kgl '- Duration-2hrs

List of Experiments:

| o study and prepare report on the constructional details, working principles and operation of the
Automotive Clutches

N ' : . .

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

3. Tostudy and prepare report on the constructional details. working 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 Svstems.

L

['o study and prepare report on the constructional details., working principles and operation of the

Automotive Suspension Systems.

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

7. Tostudy and prepare report on the constructional details, working principles and operation of the
Automotive Brake svstems.

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

Automotive Tyres& wheels.

SKill Based Projects:

I, Study and Construction of physical model of Chassis layout and its main compaonents,

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

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

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 engine and clutch.

Lab Course Outcomes:

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

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

C0O2: Describe construction details of various types of automotive chassis and basic Functions ol
subsystems in the chassis.

CO3: Demonstrate concept of steering mechanism and suspension svstem while construction of
chassis and frame.

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

COA: Select the suitable subsystems for a vehicle, ‘\)
CO6: Design and create the chassis and frame. A @1/ \/ "ﬁ,

A

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

A Govt, Alided LIGC Autonomous & NAAC Aceredited Institute, Affiliated to RGPV, Bhopal

Department of Mechanical Engineering

Item
MEI12

To propose the list of courses from SWAYAM/NPTEL/MOOC Platforms to
be offered (for batch admitted in 2020-21) in online mode under Sely-
Learning/ Presentation. in the B.Tech. V Semester

75
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MADHAV INSTITUTE OF TECHNGT 06GY & SCTENCE, GWALIOR (M.P.)

Department of Mo hanical Frngineering

self-study courses-V Sem (July-Dec 2022)

S No, Name of Subject

Foundations of ( ugnitive Roboticos

Polymer Assisted Abrasive Finishing

5
Processes

Welding of Advanced High Strength [
Steels for Automaotive \pplications

g
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b

Oy |
= P 8
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR (M.P.)

A Giovt, Added | i Avionomous & NAAI A lated 10 R.C V. Bhopal

Seoredined Tnstitule ,
Department of Mochanieal Engineering

120517/190517: Foundations of Cognitive Robotics

Category [ Title | Code lcredit-1 | Theory Paper
| {
L . e 1
self-learning/ | Foundations of 12051 /190517 LT K | As per
| Cognitive | (1) —1 | SWAYAM/NPTEL |
Presentation | | 2 | e .
' norms
|

Robotics ‘

SWAYAM/NPTEL Link for the course: htlp_s:[j_ﬂn_lin_eiuu[r.gg._.,l‘\p_t_cl..l__c.mfnocz._z._fn_ﬂﬂﬁﬂ?_‘”i"!

The details of the course are mentioned below:-

Course Start Date | Course End Date | Exam date | Duration '

4

25/07/2022 | 19 Aug 2022 | 25 Sep 2022 |4 Weeks

B . |

Course layout
Week 1: Introduction

Module 1: Introduction to Cognitive robotics and Human Robot Interaction
Maodule 2: Smart materials-|

Module 3: Smart materials-I|
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: Intelligence architecture
Module 1: Theories of Intelligence-
Module 2: Theories of Intelligence-l|
Module 3: Kuramoto Model
Maodule 4: Child-Robot Interaction

Books and references
1. Neuroscience, edited by Dale Purves, et al., published by Sinauer Associates.

2. How the body shapes the way we think-A New View of Intelligence, by Rolf Pféifer and Josh Bongard,
MIT Press.

3, Control Systems: Classical, Modern, and Al-Based Approaches, by Jitendra R. Raol, Ramakalyan

Ayyagari, CRC Press. W &/ . \/ 6 M
% Dﬁ//é‘:fy o
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MADHAV INSTITUTE OF TECHNOL Gy & SCIENCE, GWALIOR (M.P)

A Govt, Added L ICH AONMIONS & NAA( o AT atedd 1o BGPY, Ribopal

Bl Dot itaite

l‘l!lil“ tment of ‘ll'l. l'""il al K "L“Il"l‘fi““

120517/190517: Welding of Advanced High Strength Steels for Automotive Applications

Category Title Code ‘ Crodit - 1 Theory Paper

Welding of | | I | p
0f 9205 ]
Self-learning/ Advanced High 120517/190517 | | | As per

Strength Steels | (jii) | ‘ SWAYAM/NPTEL
for Automotive ‘ '

Presentation
norms
Applications

SWAYAM/NPTEL Link for the course: h!t;n:j/nn!lm-t.mu*.v'..nptr_-l.uc.m]nm)J_ mm30/preview
The details of the course are mentioned below:-
Cdu_rse Start Date | Course End Date | Exam date | Duration
25/07/2022 | 19 Aug 2022 | 25 sep 2022 | 4 Weeks
Course layout
Week 1: Introduction to physical metallurgy of advanced high strength steels

Week 2: Introduction to welding processes in automotive industries (Advanced Gas Metal Arc, Resistance
Spot and Laser Welding Processes)

Week 3: Welding metallurgy of advanced high strength steels — Effect of weld thermal cycles on tt
stability of phases, solidification behaviour, segregation and hot cracking susceptibility

Week 4: Mechanical properties of advanced high strength steel weldments — Tensile shear te sting, HAZ
softening characteristics, role of modified weld thermal cycles (post pulsing and post weld heat
treatments) to improve the mechanical properties

Books and references
Nil

@/ é/)c‘_"?’f (::;,. \ VM
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MADHAY INSTITUTE OF TECHNOLOGY & SCIENCE. GWALIOR (M.F)

A Clovt, Added UGIE Astomosivisk & NAAC Averedited Tnstitute AT bwnedd to BCCIES Ihaspal

Department of Mechunical Engineering

sslon 202121

For batches ndmitted In Academic Se

120319 /190317
190812 120312: Mechanics of Materials
Category Title Code Credit-341 =4 Theory Paper |
i moeRIn /106317 : | ; B

19031271203 1./
. 120302/190302/BME- Max. Mirks-50
lk‘;\'-urtnwn.ml Mechanics ol \02/MEL-308/ Min Marks-16

Core-IX Materials 1275 2 3| - Duration-2hrs

Course Pre-Reguisites:

Basic Civil Engineering and Mechanics (Subject Code — 100205)

Course Objectives: To make the students:
I Learn the basic concepts and principles of strength ol matenals.
and deformations ol objects under external loadings.

2. Calculale stresses
 strength of materials on engineering applications and design problems

3. Apply the knowledge o

Syllabus
Unit- I Stress and strain:
plane stress and plane strain, compound and combined stresses, thermal stresses.

Unit-11 Stresses in beams: Shear Foree & Bending Moment diagram, theory of simple bending
Modulus, bending Stresses and Shear stresses in beam.

Slope and deflection: Equation ol Elastic Curve, Macaulay's Method, Area Moment Method, Strain Energy

Methods etc.

Unit- 1T Shear stress distribution: Horizontal. Vertical, Transverse, |
Methods for Different Sections.

Shafts: Torsion of circular shaft. stress concentration in shafls: series and para
Unit -1V Column and Struts: Fuler's theory of column, Rankine's formula. slenderness ratio;

Stress-strain relationship and elastic constants, Poisson’s ratio: Mohr’s circle for

. Section

ongitudinal Shear Stress, Graphical

lel combination.
strut with

eccentric load.

Thin eylinder: Stress and Strain in thin ¢y linder, wire wound thin eylinder: thin spherical shells,

Unit- V Materials testing: Tensile, compressive, hardness, impact and torsion testing, Strain Gauges - 1ypes
of strain gauges, electrical strain gauges, Gauge factor, strain rosette,

Strain Energy: Strain energy due to direct stress. simple shear, torsion, bending, shear force in beams.

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

CO-1 Identify various structural elements and its application.
CO-2 lustrate different types of stress and strain on various types of structural elements like beam, shaft

column ete.
CO-3 Caleulate principal stresses, maximum shearing stress, and the difTerent stresses acting on a

structural member.
CO-4 Analyze stresses and deflection for beam, shuft. long columns, thin cylinder ete,

CO-5 Select appropriate materials in design considering engineering properties, sustainability, cost and
weight, o

o v
|
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR (M.P,)
A Govt. Aided UGC Autonomous & NAAC Accredited Institute, ATiHmted w RGPV, Bhopal
Department of Mechanical Engineering
CO-6 Design simple bars, beams, and circular shafts to meet desired needs i terms of strength and
deformation

Text & Reference Books

I, Strength of Materials (MoM) by R S Lehri and A S Lehri: S K Katariya and Sons Pub

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

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

5. Mechanics of Solids by Mubeen: Pearson Education Pub

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

7. Strength of Materials by Sadhu Singh; Khanna Publisher Pub.

8.  Mechanics of Materials hy AdarashSwaroop, New Age international Pub

NPTEL Link for Mechanies of Material

https:/onlinecourses.nptel.ac.in/noc18_cel4d/preview

LIST OF EXPERIMENTS
I. 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

5. To perform single shear and double shear on UTM

6. 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

I1. To study Bending Moment Diagram

12. To Study stiffness of spring and Modulus of rigidity of spring wire
13. Study of weight measurement using strain gauge

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

CO1. Evaluate the values of yield stress, breaking stress and ultimate stress of the given specimen under
tension tesl.

C02. Conduct the torsion test to determine the modulus of rigidity of given specimen

CO3. Perform compression tests on spring and wood.

CO4. Justify the Rockwell hardness test over with Brinell hardness and measure the hardness of the given
specimen.

COS5. Determine elastic constants using flexural and torsion tests

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

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

A Govl, Alded UIGC Autonomous & NAAC Aceredited Institute, ATTlated (o RGPV, Whopal
Department of Mechanical Engineering

For batches admitted in Academic Session 2021-22

190313: Automotive Engines

Category [ Title Cuile Credit-4 Iheory Faper
5l '
Departmental . 190313/ ' ! ’ METMpse-0 |
g 3 Automotive Engines 190303/BAUL 304 Min Marks-16 '
Core-IX TN =Y 2 I 2 | Duration-2hrs l
Course Objectives:

To make the students:

lis Understand the working of engine and its subsystems

2. Enhance their knowledge about the fuel supply system of SI engines and CI engines

3. Understand the combustion phenomenon in engines and different combustion chambers.
Syllabus

UNIT 1 CONSTRUCTION AND OPERATION OF ENGINES

Constructional details of four stroke spark ignition (S1) and compression ignition (C1) engines working
principles. Two stroke SIand Cl engines — construction and working.Comparison of SIand Cl engines,
four stroke and two stroke engines.Valve and port timing, timing diagram. firing order.Otto, diesel and
dual cycles.

UNIT 11 FUEL SYSTEMS

Air fuel ratio requirements of SI engines, Air fuel ratio and emissions, working of a
simple fixed venturi carburetor, 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 andcommaon 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 81 and CI engines.

Combustion chambers for SI and C1 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 gate. variable geometry, variable nozzle types. Dynamometers.
Indicated thermal. brake thermal and volumetric efficiencies.

Measurement of friction. Cvlinder pressure measurement, Variables affecting engine performance.
Methods to improve engine performance. Heat balance, Performance Maps and Drivability Diagnosis.

UNIT V COOLING AND LUBRICATION SYSTEMS

Need for cooling. types of cooling systems- air and liquid cooling systems, Thermo
syphon and forced circulation and pressurized cooling systems. Properties of coolants. Requirements of
Jubrication systems. Types-mist. pressure feed. dry and wet sump systems. Properties of lubricants.
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWA LIOR (M.P)
A Govt. Aided UGC Autonomous & NAAC Accredited Institute, Affiliated to RGPV, Bhopal

e Department of Mechanical Engineerin
e . 8 14
After successful completion of this course students will be able to:

COl:  State various types of engines based on required applications,

CO2:  Explain the concepts of Internal Combustion Engine working and its industrial applications.
CO3:  Solve analytical problems of Internal 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 Books:

1. Internal Combustion Engines by V. Ganesan, 2007. Tata McGraw Hill

2. Ramalingam K K., “Internal Combustion Engines”, Sci-Tech Publications, 2005.

3. Advanced Engine Technology by Heisler, SAE Publication.

4. Edward F. Obert Internal Combustion Engines.

5. H.N. Gupta Fundamentals of Internal Combustion Engines by, PHL.

6 Mathur and Sharma Intendamental Combustion Engines DhanpatRai and Sons2002.

NPTEL Link for Automotive Engines
hitp://nptel.ac.in/courses/| 12 104033/

List of Experiments (Expandable)

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 cylinder SI Engine.

Morse test on Multi-cylinder SI Engines.

Study of carburetion and injection system.

Study and performance test of two stroke petrol engine.
Study and performance test of four stroke petrol engine.
10.  Study and performance test of two stoke diesel engine.
1. Study and performance test of four stroke diesel engine.

. Study of different parts of IC engine.

dn e SCUR A ol ok i
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MADHAV INSTITUTE OF TROHUNOLOGY & SCIENCT GWALION (M F)

A dEmy Al LM Aptosmiwmenis A MAAL A
Department of Mechanical F ngineering
(OS5 Measure and compare bosses in i Teremt Musd Mo comd i

Ci o ompar JiVerent turtso mmohim depending om the it behas a2

Teat Books
| Fhusd Moechanios Iy Streeter & Wy b, MoGaraw Hhills Pal
g Fiond Mechanics b Modi& Seth, Standard publishing hous
i id Mechames by DS Kumar  Katson publisher
d Flnd Mechanios by R K Bansal; | axmi Publishing Hiovs
A Fhsd Mechanics by Yumus A Congel& John M Cimbala Tata MoCirms FE T ditwos

NPTEL Link for Fluid Mechanios and Hydraukic Machines

hitp: aptelacin/conrses 112108171/]

List of Experiments:

| nd ot coellicient of discharge ol a given Ventunmeter

. determinge the hvdrauhic oo Micient ( ( and Cyol an Onilice
audy the flow over a rectangular notch to find the coclTicient ol discharge lor
- ['o determine the coeflicient of friction for pipes ol diflerent sizes

. { xperimental determination of Metacentric height of a ship model

b Study of Redwood viscometer

7 I'o study of different tvpes of flow (Reynold’s experiment)

¥ I'o verify Bernoulli's Equation Experimentally

9 [0 study the perlormance characteristics of a centrifugal pump and to determine the ¢h

with maximum efficiency
to study the characteristics of Pells

10 o conduct load test On Pehion Wheel Turbine and

turbine

11 o conduct load test on Francis jurbine and 1o study the characteristics ol I'rancis tarbing

l'o study the characteristics of a Kaplan turbine

r

I o study the performance characteristics of a reciprocating pump and to determine the charats

e

with maximum efliciency
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MADHAV INSTITUTE OF TECHNOLOGY & SCTENCE, GWALIOR (M)
A Govt. Alded UGC Autonomous & NAAC Avcredited Tostitate, AT ated @0 06 1Y Iihopsl

Department of Mechanicnl Engineering
Laboratory Course Outcomest After successful completion of this course students will be able

to:

€01:  Conduct experiment with flow measurement devices like Venturi meter and oeifice
meter.

co2:  Estimate the friction and measure the frictional losses in Muid flow.

co3:  Predict the coefficient of discharge Tor flow through pipes.

coa:  Fvaluate pressure drop in pipe Now using Hagen-Poiseuil.e’s equation for laeninar Now
i a pipe.

cos:  Calculate the Critical Reynolds's Number through Pipe Set Apparitus.

€o6:  Apply thermodynamic concepts to analyze Fluid machines,
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR (M.F.)

A Govt. Alded UGC Autonomous & NAAC Aceredited Tnstiute, AfTillated 1o 1.CLP.V, Bhopsl
Department of Mechanical Engineering
CO6-Propose o simplificd marafacturing processes with the aim of reduction of cost and
manpower.

Text &Reference Books

1. Jain R.K.. Production Technology, Khanna Publishers, 2001

2. Hajra Choudhry, Elements of Workshop Technology, Vol — Il Media Promoters &amp:
Publishers, 1994,

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

4.Chapman, W.A )., Workshop Technology, Vol - I, Oxford &amp: [BH Publishing Co. Ltd.,

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

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

7. Modern Manufacturing Process Engineering by Neibel, B.W.. Alan B. Draper and R.A Wysk,
McGraw-Hill Publishing Co.. New York.

8. Manufacturing Engineering and Technology by Kalpakjian, S, Addison-Wesley Publishing Co..
New York.

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

10. Introduction to Manufacturing Processes John A. Schey. McGraw-Hill Book Co.. New York

NPTEL Link for Manufacturing Process

http:/nptel.ac.in/courses/1 12107145/

List of Experiment ) _ _—

Performance on mold making of Simple component

Performance on pattern making of Simple component

Performance on Metal Casting of Simple component

Performance on Welding of simple workpiece (Example Arc Welding)
Performance on Sheet metal work of Simple component

Performance on hot forging of Simple component
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR (M)

A Gt Abded 1Y
Bod WG Autononmous & NAAG Acoredited Tnsifste, A Miliaeed 0 ® 0 PV ihopal

Department of Mechanieal ¥ ngineerin

For batches

11
tdmitted In Aendemic Sesslon M1

120319 l"!njl:l
1203127190012 Mechanies of Materiale

Category Title [
r - Cinle Credit- 3 #1 =4 | Theory Paper
lk-run_‘ mental 120312/190312 l [ F1P | Mas Mark ‘.-F”!
Core-IX 1 20302/190302/ |l y 1 1 Min Marke 16
Mechanics of Materials | BMEL-302 1 ! 1 Duration- 2hes
MEL-10%/1225% |
S |

Course Pre-Requisites:
Basi Civil Engineering and Mechanics

Course Objectives: To make the students

1. Learn the basic concepts and principles of strength of materials.

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

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

Svilabus
Unit- | Stress and strain: Stress-strain relationship and elastic constants, Poisson's ratio; Mohr’s
circle for plane stress and plane strain, compound and combined stresses. thermal stresses
Unit-11 Stresses in beams: Shear Force & Bending Moment diagram, theory of simple bending.
Section Modulus. bending Stresses and Shear stresses in beam.

Slope and deflection: Equation of Elastic Curve, Macaulay's Mcthod.
Strain Energy Methods cic.

Unit- 111 Shear stress distribution: Horizontal, Ve

Graphical Methods for Different Sections.
Shafts: Torsion of circular shafi. stress concentration in shafts: series and parallel combination

Unit -1V Column and Struts: Euler’s theory of column, Rankine's formula, slenderness ratio

strut with eccentric load.
Thin cylinder: Stress and S
Unit- V Materials testing: Tensile. compressive, hardness, impact
Gauges - types of strain gauges. electrical strain gauges, Gauge factor, strain rosette

Strain Energy: Strain energy due 10 direct stress, simple shear, torsion, bending, shear force in

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

Arca Moment Method,

rtical. Transverse, Longitudinal Shear Stress.

train in thin cylinder, wire wound thin ¢y linder: thin spherical shells
and torsion testing. Strain

ements and its application.

CO-1 Identify various structural el .
stress and strain on various 1ypes of

C0O-2 Mustrate different types of
beam, shaft column etc.

C0O-3 Caleulate principal stresses, maximum she
on a structural member.

CO-4 Analyze stresses and de fle
CO-5 Select appropriate materials
cost and weight.

CO-6 Design simple bars, beams. and circular shalts 1o

and deformation.

structural clements like
aring stress, and the different stresses acting

ction for beam, shaft, long columns, thin ey linder ete
in design considering enginecring properties, sustainability,

meet desired needs in terms of strength
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR (M.F)

A Govt, Alded UGC Autonomous & NAAC Accredited Institute, ANTated to RGPV, Ihopal
Department of Mechanical Engineering

Strength of Materials by S S Rattan; M.eGraw Hill Pub,

Mechanics of Materials by F P Beer, E R Johnston, 1 T DeWoll, TATA McGraw Hill

Pub.

Strength of Materials by S. Timoshenko; D Van NostrandCompnay,

Mechanics of Solids by Mubeen; Pearson Education Pub

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

Strength of Materials by Sadhu Singh; Khanna Publisher Pub.

Mechanics of Materials byAdarashSwaroop, New Age international Pub,

el ]

90 1O Lh

NPTEL Link for Mechanics of Material

hutps://onlinecourses.nptel.ac.in/noc | 8_cel4/preview

55 M.

LIST OF EXPERIMENTS
I.  To Study Universal Testing Machine

LY

To perform the Tensile test on metal specimen
l'o perform the Compression test on metal specimen

To perform Bending test on metal specimen

LA e Lad

To perform single shear and double shear on UTM
To perform Hardness testing with Brinell hardness
To perform Hardness testing with Rockwell hardness

To study the impact testing machine and perform the 120D impact test

e ® N o

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 measurement using strain gauge
Lab Course Outcomes: After successful completion of this course lab students will be able to:

CO1. Evaluate the values of yield stress, breaking stress and ultimate stress of the given
specimen under tension test,

CO2.Conduct the torsion test to determine the modulus of rigidity of given specimen.

CO3. Perform compression tests on spring and wood.

COA4. Justify the Rockwell hardness test over with Brinell hardness and measure the hardness of
the given specimen,

COS. Determine clastic constants using (lexural and torsion tests,

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

u’jg“’fyy/@f@, VAR
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR (M.F)
Added UIGIC Autonomous & NAAL Acoredited Tnstiiote, AT ated o B C PY, o

A Ll
Department of Mechanieal Engineering

For batches ndmitted in Academie Session 2021-212

12031319041 1: Theory of Machines-|
Iheary Paper

Category litle ' Code L Credit-4
|
| Departmental ' 120313/ ! | r (P [ A Mar
Core-DX . Iheory ol |"”“”: .I I _ ;h. “ ”,' .
' Machines-| ' ' |1 |2 st sl
[ I9041 /190401 | . Duration-Zhr
Course Pre-Requisite:
Engineering Graphics
Mechanics of Materials
Course objectives: To make the students:
1. Familiarize with ditterent types of mechanisms
2 Understand the basics of synthesis of simple mechanisms.
3. Apply fundamental of mechanies o machines which include engines, linkages €1

Syllabus

Unit-1 Mechani
Mechanisms and
mechanisms: pantograph,

sm: Machine. Mechanism, Kinematics Links, Pairs, Chains, Degree ol |
‘s Inversions: Slider, Double Slider and 4 bar mechanism. Lowes
Straight line motions. Davis and Ackerman Steering Mechanisme
Unit-11 Kinematic Analysis:  Displacement, velocity and acceleration analysis ol pila
mechanisms; relative velocity. instantancous centre, Kennedy's Theorem, Klein's construc

methods. Coriolis component.
Unit-111 Dynamic Analysis: D’ Alembert’s principle. Equivalent dynamic system, ( iraphical and
forces, analysis of mechanisms and machines mcluding

analytical methods of dynamic
reciprocating engines

Flywheel: Introduction. ['urning-moment diagrams and | Ivwheel analysis.

Analysis of simple brake assuming uniform pressures and uniform wear,
1| shoe brakes. braking of vehicles

hes. cone clutches, centrifugal clutehes.

band

Unit-1V Brakes:
brake. block brakes. internal and extern:
Clutches: Single plate and multi plate clute
rs: Different types and their applications.

ed

Dynamomete
Il

WINT111102777200000

Various gravity and spring-contro

Fypes of governors,
a governor, Controlling force diagrams,

Unit-V Governors: Introduction.
Jaracteristics, Effort and power of

K

LOVErnors, governor cl
Coeflicient of insensitiveness.
opic couple, Effect of Gyroscopic couple on the stability of four wheel and
Acroplanes and Naval ships. G rostabilisers.

students will be able 1o

Gyroscopes: Gyrose

two-wheel vehicles, /

Course Outcomes: Alter succ essful completion of this course

CO 1.1dentify basic mechanisms in real life applications.
of various machines.

CO 2.Discuss about mechanics
CO 3 Apply fundamental principles of statics and dynamics to machinery.
and mechanisms of machinery.

CO 4. Analyze various Lypes of motions

CO 5.Compare various components suitable for different applications.c.g. ditlegent ty
sovernor, clutchsbrakes. flyw heel etc.
- | . é ?
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR (M)
o WY, I hopwil

A Ciovi, Added VGO Awonomous & NAAC Acoredied tastitine, AT sted o
Department of Mechanical Engineering

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

Text &Reference Books:
]|'IL|H‘- of Machines by Rattan, 558. IMH full detil of pub Wicaiton

1.

2. Theory of Machine by Norton, RL: TMH

3. Theory of Machine byBallaney, PL:Kanna Pub

4. Mechanism and Machine Theory by Ambekar, AG; PHI

5. Theory of Mechanism and Machines by Sharma, CS and Purohit K; PHI
Pearson/ CBS PUB Delhi

6. Theory of Machines by Bevan, Thomos;
Mechanism and Machine Theory byRao, IS and Dukkipati; NewAge Delhi

Iheory of Machines bylLal Jag dish; Metropolitan Book Co; Delhi
heory of Mechanisms & Machines byGhosh, A, Mallik, AK; Alliliated East We

')
Press.Delhi.

NPTEL Link for Theory of Machines-1

nptel.ac.in/courses/1 12104121/ and hup:/nptel.ac.in/courses/| 12104114,

http:
t of experiments (expandable)

I. Study of Kinematics links pairs and chans.
o

I'o find degree of freedom of a given mechanisin
l'o study all inversions of four- bar mechanisms using maodels

3
4. Draw velocity and acceleration polygons of all moving link joints in shider crank
mechanism.

Study of inertia forces in reciprocating parts and analysis of flywheel

6. Study of various types of governors,
Study of various types of clutches.

8. Study of various types of brakes.

Study of various types of dynamometers.

10. Use virtual lab for any two experiments,
I 1. Determine the gyvroscopic effect of a rotating disc

12. Determine the Coriolli’s component of acceleration

13. Find the total slip. creep, velocity ratio and coeflicient of friction between helt and pulle

system.
IJ Measure the percentage slip at fixed belt ten: sion by varying load on brake drum

Lab Course Outcomes: After successful completion ol this course lab students will be able to
Desien and analyze mechanism required for the specified type of motion

COl.

CO?2. Draw inversions and determine velocity and acceleration of different mechanisms

CO3. Construet different types of cam profile for a given data

CO4. Analyze various motion transmission elements like gears, gear trains, cams, belt drive and
rope drive.

CO5. Compare the various components related to machines and mechanism

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

&/",n(\/ M % _ h

>
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MADHAY INSTITUTE OF TECHNO e |
A Giont. Ak LK Autemomonn & NAAG ‘Lﬂ-i\: |. ™ 'rm h:‘v:'ﬁl;llm MP)

Department of Mechanical Engineering

120014 1902004 Fiuid Mechanios and Hydrantie Machines
Category Tile | Code | Credied Ihenry Paper

gy Fruid Mechanica and | 12OIVIONIA L [T | P | ManMarks-S0
Hydraulic Machines 3 $ Min Marks- 16

112 | Durstion- 2y

Course Objectives: To make the students understand
I. Fundamentals of Fluid Mochanics, which is used in the applications of Aerodynamics
Hydraulics. Manine Engincering. Gas dynamics etc.

2. And give fundamental know ledge of fluid, its propertics and behavior under various
conditions of internal and cxtermal flows,

3. And develop understanding about hydrosta
of a floating body and application of mass. momentum and energy o

tic law, principle of buoyancy and stability
uation in Muid Now

Course Pre-Requisite:
Basic Mechanical Eagincering.
Sylabus e
1 wit-1 Properties of fuid: Pressure. density, specific weight, viscosity, dynamic and kinematx
viscosity Newton's law of viscosity and its applications.
pressure on immersed surface

Fluid Static: Pressure variation with depth, pressure measurement.

centre pressure. Buoyancy. flotation. stability of floating bodies.

Unit-11 Fluid Kinetics: One dimensional flow approximation, control volumes concept
continuity equation in 3-1), its differential and integral form, velocity and acceleration of Mud
particle, stream line, path line. Rotation, vorticity and circulation. Stream function and velocity

ial function. Flow net, Free and forced vortex flow.
Impulse momentum equation and its application,

U nit-111 Fluid Dynamics: Momentum theorem.
oulli’s equation for incompressible fluid flow, engincenng

Euler's equation in 3-D. Bem

ications of energy equation, Pitot -Tube, Venturi meter. Orifice meter,
Lnit-1V Flow through Pipes: Crincal Reynolds’s number. velocity distribution in pipes. friction
factor. Moody s chart, Laminar 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 Naplan
wurbines, velocity diagrams, Work done by turbines, Draft Tube theary. Application of dimensional
analysis, similarity to turbines and pumps, Classification, advantage over reciprocation type,
definition of manometric head gross head, static head, vector diagram and work done. Pertormance
and Characteristics of wrbines and pumps.

Course Outeomes: After successtul comphetion of this course students will be able o

COI: Define the fundamental properties of fluids.
CO2: Relate the concepts of mechanics with various laws of fluid mechanics
CO3: the laws of fluid mechanics applicable for the body in various fluids under

97
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MADHAVINSTITUTE OF TECHUNOLOWGY A SMCIENCP. GWALHOIR (MLP)

Nl I A A NAAM Acewedd . - i

1
Department of Mechanical ¥ ngineering

LiMy o ompare dillerent turbo. machiney dependin = iheir brha 1, i il
demeris
Tent & Reference Books:
| Fluid Mechanics by Strecter & Wy b, MoeGiraw 11iEs Pub
Flurd Mechanics by Modi& Seth, Standard paibslishing haotis
Flasd Mechamics by 125, Kumar S Katson pribilisher

- } Tl \‘\'\ '1.1|I|\' *‘\ ” ‘\ l'l AR | 1 aximi F'- Blishiir 1 ||| TLT

Flnd Mechanicos by Yunus A Cengel& Johin M o fimbsala | ots SNodiraw M !

NPTEL Link for Fluid Mechanios and Hydraulic Machines

hitp: ‘mptelacin'coarses 11210517 1/1

List of Experiments:

find « octhowent of discharge ol a given Venturimeter
2 | o determune the hvdraulic coefTiciem C, |, ( and Cgol an Orilice
lo study the flow over a Rectangular notch to lind the coelMicient of discharge for it
: jetermine the coefficient of friction for pipes of difTerent sizes
h Experimental determination of Metacentric height of a ship model
6. Siudy of Redwood viscomeler
7. To study of different types of flow (Revnold’s experiment)

B. To verify Bernoullis Equation Experimentally.
b J | 0 study the performance charactenistics of a centrifugal pump and to determine the ¢

masimum efficiency

10, Toconduct load test on Pelion Wheel Turbine and 1o study the charctenistics of Pel
1. Toconduct load test on Francis turbine and 10 study the characteristics ol Francis n
12. Tao study the characteristics of a Kaplan turbine.
13, o study the perlormance characteristics of o reciprocating pump and o determine the ¢
with maximum elliciency
Laboratory Course Outcomes: Afler successiul completion of this course students will be abk
C01: Conduct experiment with Now measurement devices like Ventur meter and orifice meter
c02: Estimate the friction and measure the frictional losses in Nuid Now
CO3: Predict the coefTicient of dischurge for Now through pipes
€04:  Evaluate pressure drop in pipe Now using Hagen-Poiscuille’s equation for laminar Now
in a pipe.
cos: Calculate the Critical Reynolds's Number through Pipe Set Apparatus. )

€06: Apply thermodynamic concepts (o analyze Fluid machines. ‘J ',-VD
| A VARl
0/ W & =2 (o- Y o8
g 5
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR (M.P,)

A Govt, Aided UG Autonomous & NA AL Acoredited Institute, AlTloted 1o /.G

Hlu-r-.ll
§ Department of Mechanical Engineering
\ For batches admitted in Acs idemic Session 2021-2
l"lﬂlﬂﬂ‘m‘l"\ Software Lab
Category Title Code Credit-1 | Practical End
; \ | Sem
_ Departmental Lab | 120315/ | | I | Max.Marks-60
t' ._I] " 4 A %
ore-DLC ‘ Software Lab ‘ 190315 ) 5 | Min.Marks-19
I 120305 ' -

Course Pre-Requisites:
Engineering Graphics

Course Objectives: To make the students:
I. Develop an ability 1o make familiar with 2D, 3D modelling and simulation software

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

SYLLABUS:

Auto CAD: Auto CAD interface, work space setting, Basic commands. viewports and printing
Snaps: snap to grid. show to grid. Orthographic polar snap, object snap. dynamic UCS.

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

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

Toolbar: Sketch based features toolbar. commands-Pad. Pocket, 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 20 and 3D commands

CO3 Solve real time problems using AutoCAD and CATIA sofiware

CO4 Analyse various mechanical engineering problems,

CO5 Evaluate technical drawings of machine assemblies as a design engineer

CO6 Generate 2D and 31 solid models with new features in machine elements

Text Books and Reference books:

1. Franke& Rﬂgt;l-'_-ﬁﬂddﬁl-l-}; and simulation for chemical ununm ring, W |“L"r Interscience

2. Luyben-Process modelling simulation and control for chemical engineers, 1nd, McGiraw

Hill, 1989

Fundamentals of Engineering drawing Interactive graphics by Luzzader W1, Duff IM:PHI

4. A general guide to computer aided design and drafting-CAD by Duggal. Vijay, cadd primer:
CAD malimax puhliumions

L
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l'o review, prepare. finalize and recommend the |
Item  manual and skill based mini projects for various laborator
MEI16 | offcred in [T Semester (for the batch admitted in 2021-22).
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR (M.P,)
A Govt. Aided UGE Autonomous & NAAC Acoredited Institute, Aliated o 1.6V, Bhopal

Departn.ent of Mechanical Engineering

Automobile Engincering Mechanical Engineering
S.No. | Subject Subject Name SNo. | Subject Subject Name
Code Code
| 190313 Automotive Engines I 120313 Theory of Machine-|
2 190314 Fluid Mechanics and 2 120314 Fluid Mechanics and
Hydraulic Machines Hydraulic Machines
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190313 Automotive Engines

Departmental

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

A Govt, Added UG Autonomous & NAA(

A cvrpditend Demstatite

AT it by LG PY, hopal

Department of Mechanical Engineering

Hitle |

i ;Iu-:nr) B
o . *

Automotive Lngines

Core-DC

List of Experiments (Expandable)

Coile

LLTAR R

1900 VAL

LIIE ]

For batches ndmitted g Academie Session 2021

|

7

(redin-4 Theory Paper 4
Y 3 } .
I | I I | May Mark s- 4 |
' { Min Marks- 16
| l i ] Duration-2hrs
i d

Engaging and disengaging engine from transmission through clutch using scrap engine material

l. Study of dvnamometers
2 Valve timing diagram of single cylinder SI Engine

3 Study of various types of fuel injectors and nozzzles

. Performance and emissions test on multi-cylinder on SI Engine.

5. Heat balance sheet on multi cylinder SI Engine.

6 Morse test on Multi-cyvlinder S1 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 ol two stoke diesel engine.

1. Study and performance test of four stroke diesel engine.

12, Study of different parts of IC engine.

Skill Based Projects:

1.

2 T'o prepare wooden model Connecting rod,

3 l'o prepare wooden model piston and piston pin.

4. To prepare a model showing the transmission system of two wheelers,
5 T'o prepare wooden model crank shaft.

6,

Lab Course Outcomes:

After successful completion of this course students will be uble to:

COl:
CcO2:;
CO3:
CO4:
CO5:
CO6:

State various types of engines bused on required applicutions
Explain the concepts of Internal Combustion Engine working and its industrial applications,
Solve analytical problems of Internal Combustion Engines.
Compare different types of Engines depending on their behavior and thelr merits and demerits
Select proper Engine lor appropriate applications.

Evaluate the performance parameters of various Engines,

,N\/q/
Vﬁr
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR (M.F,)

A Govi, Added UGC Autonomous & NAAC Aceredited tnstiiate, ATTlisted 10 /6 PV Whapml
Department of Mechanical Engineering

For batches admitted in Academic Session 2021-21

1903 14/120314: Fluid Mechanies and Hydraulic Muchines
Category Title Code ‘ Credit-d | Theory Paper
([‘::::l‘l;:‘r:d il Fluid Mechanics and 190314/120314 |' Lo| P M..u.:l‘.ir:t. ;ﬂ
| Hydraulic Machines [T 713 Min.Marks-16
—— I - | © Duration-2hrs

List of Experiments:

1 T'o find out coefficient of discharge of a given Venturimeter.

2. T'o determine the hydraulic coefficient C, , C. . and Csof an Orifice

3. T'o study the flow over a rectangular notch to find the coefTicient of discharge for it.

4. F'o determine the coefficient of friction for pipes of different sizes.

5. Experimental determination of Metacentric height of a ship model

6. Study of Redwood viscometer.

7. To study of different types of flow (Reynold’s experiment).

8. l'o verity Bernoulli's Equation Fxperimentally.

9. To study the performance characteristics of a centrifugal pump and to determine the characteristic
with maximum efficiency.

10. I'o conduct load test on Pelton Wheel Turbine and to study the characteristics of Pelton wheel
turbine.

1. l'o conduct load test on Francis turbine and 1o study the characteristics of Francis turbine.

12. To study the characteristics of a Kaplan turbine.

13.  Tostudy the performance characteristics of a reciprocating pump and to determine the characteristic
with maximum efliciency

Skill Based Projects:

l. Project to calculate the Meta centric height for different objects.

2. Project to define the concept of forced vortex and free vartex.

3. Project to demonstrate the working of Air Impulse Turbine.

4. Project to show the meaning of Hydrostatic Forees in Plane surface,

5, Praject to show the meaning of Hydrostatic Forces in curved surfuce.

7
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR (M.P.)

A Govt. Aided UGC Autonomous & NAAC Aceredited Institute, AfMiliated 1o R.G.P.V, Bhopal
Department of Mechanical Engineering
Laboratory Course Outcomes:
After successful completion of this course students will be able to:

CO1: Conduct experiment with flow measurement devices like Venturi meter and orifice meter,

C02: Estimate the Iriction and measure the frictional losses in Muid Now.

CO3: Predict the coefTicient of discharge for flow through pipes.

CO4: Evaluate pressure drop in pipe flow using Hagen-Poiseuille’s equation for laminar flow in a
pipe.

C05: Calculate the Critical Reynolds’s Number through Pipe Set Apparatus.

CO6: Apply thermodynamic concepts to analyze Fluid machines.

e / {éi:t-‘o;? 'y
N A \/L
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MADHAVINSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR (M.P.)

A Govi. Alded UG Autonomous & NAAC Accreditod Tnstitute, AMNsied o 1015 HWhaogml
Department of Mechanical F ngineering

For batches admitted in Academic Sesslon 2021.22

120313190411 Theory of Machines-1

| : 1 , :
| Category litle ' Code L Creditd | Theory Paper
. | | ; 4
' Departmental { ) O | 120313 [ 1 | P Max . Marks-50
L |
Core-IX - 120303 bt 1 { MinMarks-16
. Machines-1 2 | . y
] 19041 1/190401 | Duration-2hrs

List of experiments (expandable)
Study of Kinematics links pairs and chains
l'o find degree of freedom of a given mechanism

ad 1 =

l'o study all inversions of four-bar mechanisms using models

e

Draw velocity and acceleration polvgons of all moving link joints in shder crank
mechanism

Study of inertia forces in reciprocating parts and analysis of flywheel

Study of various types of governors,

-~ O WA

Study of various tvpes of clutches

8. Study of various types of brakes.

9. Study of various types of dvnamometers.

10. Use virtual lab for any two experiments,

I. Determine the gyroscopic effect of a rotating disc,

Determine the Coriolli’s component of acceleration.

I3.  Find the total slip, creep. velocity ratio and coefficient of friction between belt and
pulley system.

I4. Measure the percentage slip at fixed belt tension by varying load on brake drum

Skill Based Projects:

I. Design and Fabrication of a Universal Coupling (Hooke's Joint)

3 ]

Design and Fabrication of Agricultural Cutter Using 4 Bar mechanism.

3. Design and Fabrication of Air Compressor Using Crank and Slotted Link Mechanism
4. Design and Fabrication of Industrial Conveyor Using Four Bar Mechanism

5. Design and Fabrication of sliding RAM by using quick return mechanism.

Lab Course Outcomes:

After successlul completion of this course lab students will be able to:

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

CO2. Draw inversions and determine velocity and acceleration of different mechanisms.

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

CO4. Analyze various motion transmission elements like gears, gear trains, cams, belt drive and
rope drive.

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

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

AR
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR (M.P.)
A Govt. Aided UGC Autonomous & NAAC Aceredited Institute, Affillated 1o RGPV, Bhopal

Department of Mechanical Engineering

To propose the list of courses from SWAYAM/NPTEL/MOOC Platforms to
be offered (for batches admitted in 2021-22) in online mode under Self-
Learning/ Presentation, in the 11T Semester
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR (M.P.)
A Govt. Aided UGC Autonomous & NAAC Aeredited Institute, AfTiliated to R.G.P.V, Bhopal

Department of Mechanical Engineering

Self-study courses-11l Sem (July-Dec 2022)

S.No. Name of Subject Code Week
l. Manufacturing Processes - Casting and | 120316/190316(1) 4
Joining
2 Laws of Thermody namies 120316/190316 (ii) 4
3. Principles of Vibration Control 120316/190316 (i) 4

N
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR (M.V)
A Glove Added LICIC Autonomons & NAAC Acoredited Tnstitute, AMliated o 0PV, Rops

Department of Mechanicnl Engineering

120316/190316;: Manufacturing Processes - ( asting and Joining

Categony Title Code [ Credin - 1 | Theary Paper
- ] ' ' . . .
| Manulocturing y | I P
I Self~learning | Processes 120316/190316 | As s
;s ' S () 1 SWAYAM/NPTEI
| Presentation Casting and | [ 4 '
norm?

[ Joiming

SWAYAM/NIPTEL Link for the conrse; hitps://onlingconrses.npielacin/noc22 mel00/preview

Fhe details of the course are mentioned below:-

Course Start CCourse End Date " Exam date | Duration
| Date [
| 25/07/2022 [ 19 Aug 2022 25 Sep 2022 | Weeks

COURSE LAYOU

Wecek 1:Casting: Introduction; Classification of casting processes; Advantages and drawbacks; Historica
background: Foundry practice on video: Casting of BMW car wheels on video; Patterns; Shrinkage a
Mechanical allowances; Moulds; Gating system: Properties of moulding sand: Gating design: Vertica
gating: aspiration effect: Optimum riser design:

Week 2:Solidification of pure metal and alloy: Solidification time: Chvorinov’s rule; Categories of meta
casting processes; Steps in sand casting: Mould properties and characteristics; Shell moulding nt
casting: Process characteristics, Process 1o show through video. Advantages and disadvantages: Multiple
mould casting. Steps in permanent mould casting: Die casting: Hot and Cold Chamber dic casting
Centrifugal casting: Continuous casting: Cost analysis of casting: Casting defects: Product desien
considerations in casting;

Wecek 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: Laser beam
welding; Plasma arc welding: Arc welding: characteristics; Consumable and non-consumable electrodes:
Power source; Shiclded metal arc welding: Principles and applications: Gas metal arc welding: Gas
Fungsten Arc Welding: Tungsten-Inert Gas Welding (TIG); Submerged Arc Welding: Gas Welding

Principles, types of flames; Brazing and Soldering: Process capabilities; Welding defects;
Books and references

|, A.Ghosh and Asok Mallik - Manufacturing Science /)
2. G.K Lal and S.K .Choudhury - Fundamental of Manulacturing Processes

3. Richard Flinn - Fundamentals ol Metal Casting

4. Kalpakjian and Schmid - Manufacturing Processes for Engineering Materials,

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

A Giont Added UGG Automomons & NA AL Acereditad Institite, AMiiated bo B0 PV, Wsopal

Department of Mechanic.! Engineering

1203167190316 Laws of Thermodynamics

|. Categony Titke - Code Credit - | I henry Paper
! + l . ']
{ 1I20%eeone [ 1 e
Self-learning CLaws OF | (ih) ) ! | | :;AY-\"A . F’lrlr
Presentation hermodynamics | T R '
| | [ AOFms
SWAYAMNPTEL Link for the conrse: hittps:/ « /e /
The details of the course are mentioned helow: -
Counrse Start Course End Date i Fxam date [ Duration
Date | | _
| 250772022 [ 19 Aug 2022 1 25 Sep 2022 4 Weeks

Course layout

Week 1 Introduction and Fundamental Definitions

Week 2 First Law of Thermodynamics

Week 3 First Law (continued), Second Law of Thermodynamics
Week 4 Entropy and its transport

Books and references

1. Fundamentals of Thermodynamics by Claus Borgnakke and Richard E. Sonntag (7th edibon)
2 Thermodynamics An Engineenng Approach by Yunus A Cengel and Michael A Boles (7th Edition)

109
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR (M.P.)

A Govt. Aided UGE Autonomous & NAAC Ageredited Institute, Afiliated 1o ©.G.PV haopal
Departmen. of Mechanical Engineering
120316/190316: Principles of Vibration Control

o e .
;(_’"'-ll_f‘”.' Fitle ] Code Credit - 1 Iheory Paper ]
o _ , 1203 16/1903 1 ¢ ' v | A, .

[ Self-learning | Principles of |1il|]| ! "] I '*". per
|' Presentation ‘ Vibration Control ’ - |- ]2 SWAYAM/NPTEL

MOrmsS

l | L

SWAYAM/NPTEL Link for the course: https://onlinecourses.nptelac.in/noc22 me78/preview

The details of the course are mentioned below:-

Course Start ] Course End Date Exam date Duration
| Date |
250072022 | 19 Aug 2022 25 Sep 2022 | 4 Weeks

Course lavout

Week 1: Introduction to Vibration control

Week 2: Dyvnamic Properties and Selection of Materials
Week 3: Dynamic Vibration Absorbers

Week 4: Principles of Active Vibration Control

Books and references

Principles of Vibration Control. A. K. Mallik. Affiliated East-West Press, India

-
. Vibration Control of Active Structures, A Premount, Springer Publication.
. Passive Vibration Control. Denys J. Mead. Wiley Publication

110

Scanned with CamScanner



Scanned with CamScanner




H -«
4 \ ] )
J oon
0_ L . Y e w m LAY | howa l an | LAY l L
' ¥ | L] _ | L !
,_ oo 0w dod - b LI ’ *
_ » — o . i o Fryseany .
] _I - —] H L .
e——— e Ry Pupqses | P opmyy

1Ea) o wiaiuigs (N L...._.!E ._._. R« iy oy iy I"I.
- wnalymnames s oo o v pomer e mssdve 4o sSpapey Sun .._.....EE._ S s :Ji?éiilﬂi
S v ) W e hag) e e A
S RS PP "Ilnli-j R B LT I E‘-i«sﬂl::lﬁs-_ § vy Avieas ) Son!_l.._ll.- "t .dllil.‘lti

T .
— fm - - $ - _ | T ..h,i... I ~E N
% @ Ty Ty e - * " _ i T s I ez T "
™ 1 - ! , . : -1 1 o maleEl
b — ' : - " W —v i
p— ++—t+—+ 1 I — L I TN TN
- . | - | |
o ——e ¢ - _ - -
- -+ > WIS S W - | 1 ! W) Neshe) | e o V-
'S L= ] ]
b - N T ui [©S - E
| pe— 3
et .— 4_ - _ ﬁ‘llullll. L - sEwdur ) ey | RNGMH | seesl
| e ] _ . * ! i wew i | N
! o~y i 1 o ) L e h
.. + . . R 1 ! ! [hemomny Sy ] e | b :
| — | @ - _ " o " o | cmul i
e S | o 1 ! . | . i..!.._v..nlln. N e
P { u4 ‘ - w ﬁ (4 ol ..-ME
o rp— | | " | B Swnbec yweew | wma | cdees -
- [ __+ [ _. . ||._..|||| _‘ . l-war | e a—_——
—s [ ! " W I m [T 1 gy i
- | . . | B N . ] smosasul | S8 N
- Y i _ wen g ] iﬂ-i| e ey
“ I _ P ] L LR | | [PEETTH Ay W Ty E L LLLIN LS NS Ty, h
; Rl _ | Ry egs | ¥ V== -y ol iy TIERNECTE (o
— e | e Pty ﬁ 4 { puyg TR B T |
o —— e 4 | g N WOTIREEE S § SR ) -
i ! | | “_ i gl e g v ) i + g-".ﬁ . N
==~ _ | e ] e e g oy, LRy | ey, B My
1 | sy sampme ). | PN WYy By . . =y

BRI D, S A ) s |

T S W (ORTTTRITRIN
Tupaasmaug earueygoagy jo mawaedagg
PR A TR PR S R LAY N N TR L SR AWML Y

Cld i HOEIN WO OON DS N ADOTONTE DAL 1O L0 LLEESNE AV HAOY I

Scanned with CamScanner



GOITVAD

m\\mfz

W.F;I e Y 1 i . T H ™w . ] L o g
gﬁﬂizﬂa - s |

n-:L.

WEASY, ey ey g g PGy, '-!I.ié.jj

| 4 - L] ¥ v ] —— -
— L o Dol WA | i | o | L 1] B (1]
ﬁ ) . | iy
e I — e . _ ey | Cnmmgy
[ ST 1 Bupeesy g sjpmgy,

afgma mames sepnoaed 1eql o0 pautenie supiadis ﬂn.r....l.ﬂ#lu.nﬂlﬂ..u,.ﬂ..u—uﬂ!:. e T -i- spaewas 350y Se e u_m.__- pnpar sl e u 5 guad . _—

wi . [

-
-

2() o s .-.:#,.-f -ul i g o ] L-— ey [FRET———_—TY -y ] .!a - — Sy

— Lv.u;_-

S iy ey pdag) s wsesp e e §

pé Y LFETE Bl A T LU [ LA LN e TE LR TS T --—u.-! -lﬂ_-at FTTREE T il‘ii

Scanned with CamScanner

! 1] | K i
m O ) wary .—. o ; (I B (o 1 [T u. ,EE-H ™ ' i
: _ M s vIoTew [ 1w e em ] em | s 53  mwy .
s D ) =g 4 m i e | 0" . . 1 . ST _
. . - ! . | wwipdacss ) Sy | A
L A 4 w 0 o Wi | . I | -Gy
A ! i | i
N = Y E N i =
W | | '
. Py 1 v | om | | o _ 0 ] _ " ..._f_._.t.
-+ — 3 —_— ) 3 H | 519141!..._..— WASH
_ (T [ _ | i H S
! e _ _ 1 | s . oL o ” _ G Soperg
.,. 1 1 _ _ I TR ] .ruv..lm. e L
! | e I [ _
i i i [Tl i b 1l oy _ (P < |
. oew | ™0 | ! 3 [ | I { | L .rf..?....-Eh i :
F EUEE e . : : = | po T B . = Tt ..| i _”I. T Twandeg
| oew peowm |7 | : . . i e ) dety
- 1 H T 1 { = T
3 r I ' (] 7 [y ne | i ™ | gy,
] I : . - | | Srannum Fig
T B | wev | | BT
i k
_ P— e oy W g . [T IMTTE e e | 3t gamiis s _
i vyargy ey pies | ¥ ‘t -y bindy, s IR0 (LRSS TR [ ]
] Y | Gy [y | 1 opuy — R uiEiE g
- gy Tamaug ) ey g i ' | | SRR | R
By ves g F Lo LLU LR L LU | Whia | )
1 ) . —_—
-y W sad [ Oy LETEIEN ._ R vy, Bolgas
1 majy p'-!_.lu | - 1I||. T e U T — 1

2220z soyias symapaze u) papupe gy s (FULAUETC] (EXI A ) BVt | 1] 8

LY D TR W CORTTRITRIN
TULAUET gy o uamnaedagg
(T RS 8 i U AR LT TV AR T TTAY  EE T AR TR S LR RS " E L LA A RS LA SR A R Y
CAW)HMOUITVAD AONTIDS N ADOTONTEDEL 1O DL VEEESNE AV HAV IV




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

A Gove Aided UGC Autonomous & NAAC Aceredited Institute, Alfiliated 1o BGPY, Bhopal
Department of Mechanical Engineering

For batches admitted in Academic Session 2022-23

100014: Engineering Graphics

.~ Category | Title | Code Credit-3 | “Theory Slot }

[ Enginecring Engincering | 100014/100105/CEL/MEL/CSI N | [ r | Max.Marks-50 |

[ Science-ESC Graphics EEL/ELLATLACHES I 20 { Min.Marks-16 |
BTLI0S/1X25/BEEL/BELL/ ' ‘ Duration-2hrs |

J BETL/BCHL/BAUL 105/ | '

BCEL/BMEL/BCSL/ | |

L1 | BITL/BBIL24 I — |

Course Objective:

. To inculcate the imagination and mental visualization capabilities for interpreting the geometrical

details of common engineering objects.

2. o impart knowledge about principles/methods related to projections of onejtwo and three

dimensional objects.
Svllabus:

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 @ straight line. Traces of a line and Exercise.

Unit -3
Projection of planes: Introduction, Types of planes. Traces of planes, Position of planes and Excercise.

Projection of solids: [ntroduction. ['ypes of solids, Positions of solids and Exercise.

Unit - 4
Section of solids: introduction, Types of section planes and Anti-section and Exercise.

Develapment of surfaces of right solids: Introduction, Methods of development & anti-development and

Exercise.
Intersection of cylinders: Introduction, methods of developments, intersection of eyvlinder by another

cylinder and exercise.

Unit - 5
Isometric projections: Introduction. isometric scale, isometric axis. isometric view and isometric

ographic views, orthographic views from pictorial view and exercise.
fting using Auto CAD: Introduction, software’s basic commands, trans formation

V7 = 1
oy v
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MADHAVINSTITUTE OF TECHNOLOGY & SCTENG F, GWALIOR (M)

A Gove Alded DGC Auonomous & NA AC Aceredited Tnstitute, ATMbated w0 GP Y, Bhopal
Department of Mechanical Engineering

Course Outcomes: Afler successiul completion of this course stude
COL. Visualize the geometric det
cO?

cox
o4
COS. Improve their skills so that they can apply these skills in developing new products
CO6. Prepare simple layout of factory. machine and buildings

nis will be able to
atls of engineering objects
- Translate the geometric information of engine
. Draw orthographic projections antl sections,

- Develop knowledge to read, understand and explain drawing

ering objects into engineering drawings

Text books:

1. Engineering Drawing by N. D. Bhatt, Charotar Publication Pvt, 1.1,

y R Engineering Drawing by P.S. Gill, S. K. kataria& sons. Delhi

3. Engineering Drawing by BasantAgrawal& C. M Agrawal, Tata McGraw Hill Education Pvt. Lid
4.

Engineering Graphics by K. Venugopal, New Age Imernational Publication, India

NPTEL Link for Engineering Graphices:

http://nptel.ac.in/courses/112 103019
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TADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR (M.P)
4 SAaded UGE Autonomous & NAAC Accredited Institute, Allated 1w RGPV, ]"I'ipiil

Department of Mechanical Engineering

For batches admitted | icS
admitted in Academic Session 2022-23

100021: Basic Mechanical Engineering

r‘C -l - S

:I g P— . — _.

|1 :gllr } Ilﬂt ( "(I(‘ ‘Il't'(“t-.‘ -l.hﬂﬂr."

b— { : pir s TR, . ) B Paper

! :L‘:b:tu‘rlti | Basic 10002 1/100204/CEL/ RE M“l;."k\_q“
acience-L. sehanies . . ) ax, IV

| C [ Mechanical MEL/CSL/EEL/ 5 | Min Marks-16

Duration-2hrs.

ELLATL/CHLY/
BTLI14/2X24 1

3
1
|

! Engineering

L .

Course Objectives: To make the students:

|I ). » ‘\ i . 4 » 1 - 1 » 1 :

! %)L\Lh p the 1lll?£!dI‘IlLl'|l.l|§ of Engineering materials, measurement and reciprocating machines.

& L\‘L|l'lr\ an ."lh-llll‘} In‘umlcrsl;nul 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-11:

Measurement: Temperature, pressure, velocity,
measurement error & uncertainty analysis, measurement by Vernier caliper, micrometer, dial gauges. slip
ation set: introduction to lathe drilling. milling and shaping machines.

{low. strain, force and torque measurement. concepl of

gauges, sine-bar and combin
UNIT-11

Fluids: Fluid properties, pressure, density and viscosity; pressure variation with depth, static and Kinetic
quation for incompressible fluids. viscous and turbulent flow. working principle of
s, positive displacement machines and pneumatic machines.
ad management as compared to base load plants.

energy: Bernoulli’s ¢
fluid coupling. pumps, COMPressors, turbine
Hydraulic power & pumped storage plants for peak lo
UNIT-IV

Thermodynamics: Zcroth. First,
processes at constant pressure. volume. enthalpy & entropy.
efficiency & performance analysis, natural and induced draught, calculation of chimney
ration, vapour absorption and compression cycles. coefficient of performance (COP).

\d third law of thermodynamics; steam properties, steam
classification and working of boilers.
height.

second ar

Refrige
UNIT-V

Reciprocating M
ideal efficiency: Otto an

achines: Steam engines. hypothetical and actual indicator diagram: Carnot cycle and

d diesel cycles: working of two stroke & four stroke petrol and diesel 1€ engines.

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

ColL
O

Summarize |

o5 used in power ggnerating machines

\/ -

_ "
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MADHAV INSTITUTE OF TECHNOLOGY & S(€ TENCE, GWALIOR (M.FP.)
A Gove, Aided UGC Autonomous & NAAC Aceredited Institute AfTHated o .G.PV, Bhopal
Department of Mechanical Engineering
Solve the various ;'.1-.1|\||.‘|1|‘. based on basic conc L'|\1'.n| Mechanical Engineering
Analyze the various gas, steam and air cycles
Evaluate the problems of Steam Generator, Thermodynamics, Steam and 1L.C, engines
Generate the skills to demonstrate steam Generator and reciprocating machine in depth

Reference Books:

0,

~J

e

Narula; Material Science; TMH

Agrawal B & CM: Basic Mechanical Engineering: TMI

Nag PK. Tripathi et al; Basic Mechanical Engineering, TMII
Rajput: Basic Mechanical Fngineering:

Sawhney GS; Fundamentals of Mechanical Lagineering: PHI
Nakra and Chaudhary: Instrumentation and Measurement; TMH
Nag PK: Engineering Thermodynamics: TMH

Ganesan: Combustion Engines: TMH

&
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MADHAVINSTITUTE OF TECHNOLOGY & SCHENCE, GWALIOR (M.F)

A Giowvt, Aldiod L0 Autestormionis 8 NAAL Acorsdited Timtitate, AT Neted o B G P Y. Whopal
Department of Mechanienl Engineering

For batches ndmitted in Aeademiec Session 1021-13

100024 Manufacturing Practices

Category Title Coile \ Credit-d Practieal F.nd
) | Kem
I ngincering Manufacturing 1000247100106 ‘ | I | P Max Mark s-60
Science-1 S I actices ‘ i Min Marks- 19
1 J'II
Course Objectives:
! To familiarize with the basics of tools and equipment used in fitting, carpentry, sheet metal, welding

and smithy
l'o with the production of simple models in the above trades

ad P

To develop general machining skills in the studems,

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. € utting
down. Forge welding. Punching and drafting.

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

UNIT-1 Carpentry Shop -
Timber: Type. Qualities of timber disease, Timber grains, Structure of timber. Timber seasoning. Timber
preservation. Wood Working Tools: Wood Working Machinery. joints and iuim_:r?. various operations of
planning using various carpentry planes sawing & nmrLinlg of various carpentry joints

Suggested Jobs: Name Plate, Any of the carpentry joint like mortise or tennon Joint

UNIT-111 Fitting Shop: | ‘
Study and use of measuring instruments, Engineer steel I'ltlil‘, Surface pauges caliper, Ilcnght. gauges, feeler
gauges. Micrometer. Different types ol files, File culxll'-nlc grades, Use of surface plate. Surface gauges
drilling tapping Fitting Operations: Chipping filling, “I’I“I.II‘},' .um'l Iup.pmg. o |

Suggested Jobs: Preparation of job piece by making use of filing, sawing and chipping, drilling and tapping
operation.

UNIT-1V Foundry: _ )
Pattern Making: Study of pattern materials, pattern allowances and types of patterns, Core box and core

rint. Use and care of 1ol used for making wooden patterns. .
Moulding: Properties of good mould& Core sand, Composition of Green, Dry and Loam sand. \ln:llwd_:-
used 1o prepare simple green and beneh and pit mould dry sand hench mould using single piece and split

patterns.
N 118
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MADHAV INSTITUTE OF TECHUNOLOGY & SCITENCE, GWALIOR (M.P )
A Crove Added L0 Astomomons & NAAL Aggreddites] Iomtitete, AT Ratesl s B0 P Y Whopal
Department of Mechanieal Fngineering
UNIT-V Welding. Stody and use of tools used for Drazing, Soldering. Casd& An welding Preparing | ap
& Butt joinmts using Gas and Arc welding methods, study of T1G and MIG welding processes. Safery
precautions

Course Outcome: After successiul completion of this course students will be able 1o

CO1. Discuss the hand tools, machine tools and power 1ools

CO2. Utilize appropriate tools required for specific operation

CO3. Apply safety measures required to be taken while using the tools in floor shops, Machine ships and
carpentry shop.

CO4. Use the techniques, skills, and modem enginecring tools necessary for manufacturing and producton
engincering.

COS. Conduct experiments in the field of Production engincering

CO6. Design a system, components, or process 1o meet desired needs. ethical. health and  safery
manufacturability and sustmnability

Text & References Books:

- Bawa HS: Workshop Practice. TMH

Rao PN; Manufacturing Technology-Vol.1 & 2. TMH
John KC; Mechanical Workshop Practice: PHI
HazraChoudhry; workshop Practice-Vol.1 & 2.

Jain R. K_: Production Technology

e

NPTEL Link for an:!‘qctu_ring_l_’raclices B

http://nptel.ac.in/courses/1 12107145/

Laboratory Work: o -
Relevant shop floor exercises invelving practice in forging. Carpentry. fitting. patu.m » making. Sand
casting. Moulding. Welding, Sheet metal fabrication techniques.

\ )
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MADHAVINSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR (M.P.)

\ Govi, Added UGC Autonomous & NAAC Acoredited Institiute, A ilisted 0 J.O.PY, Whops

Department of Mechanical Engineering

For batches admitted in Academic Session 2022-23

Engincering Graphics Lab

} Category i Fitle | Code | Credit-| [ Practieal

- | S ) End Sem

l HSMI( Engineering 100018 | | ‘ | | P Max . Marks-60
l Min.Marks-19

‘ Graphics Lab

Laboratory Work

List of Experiments:

| l'o prepare sheet of Plain scale, diagonal scale and Scale of chord.
2 l'o prepare sheet of Cycloidal curves.

3. I'o prepare sheet of Projection of points and lines.

4+ l'o prepare sheet of Projection of Planes.

oA

I'o prepare sheet ol Projection of Solids
0. I'o prepare sheet of Section of Solids.

.'-l

I'o prepare sheet of Development of Surfaces.
8. I'o prepare sheet of Isometric and Intersection of Solids

Skill Based Projects:

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

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

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

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

COIl. Visualize the geometric details of engineering objects,

CO2. Translate the geometric information of engineering objects into engineering drawings.
CO3. Draw orthographic projections and sections.

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

COS5. Improve their skills so that they can apply these skills in developing new products.
CO6. Prepare simple layout of factory, machine and buildings

A R R R S L L L L L L L LA

Texit books:

. Engincering Drawing by N. D, Bhatt, Charotar Publication Pvt. Lid.
. Engineering Drawing by P.S. Gill. 8. K. kataria& sons, Delhi
. Engineering Drawing by BasamAgrawal& C. M. Agrawal, Tata McGraw Fhill Education Pyvt, Ltd

|
2
-
J . . - M
4. Engineering Graphics by K. Venugopal, New Age International Publication. India

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

Added LIGC Autondmous & NAAC Acerediied Doatitote, ATTImtead ws BC 10 I hapal

A Lol

Department of Mechanicenl Engineering

Basic Mechanical Engincering Lab

‘ Category | litle Code
[ Engineering [ Basic Mechanical LOO02 6
Science- Engineering Lab

L ESC

Lists of Experiments:

| Study of vertical boilers.

2. Study of Locomotive boilers,

3. Study of Babcock and Wilcox boilers

4. Study of Lancashire, Cormish and Cochran boilers
3 Study of boiler mounting and accessories,

6. Study of 2 stroke diesel and petrol engines,

7. Study of 4 stroke diesel and petrol engines,

K. Study of steam engines.,

9. Study of Lathe machine

10.  Study of Vernier and Micrometer,
1. Study of Internal Combustion Engine Parts

Skill Based Projects:
I.  Measurement and calibration using slip gauges
2. Performing energy audit using stroboscope and lux meter
3. Make a Free energy Steam Engine at home
4. Make an Air Compressor at home
5. Mini Bench Tapping machine project
6. Make a Robotic Arm
7. Tornado in a bottle
8. Make a Hvdraulic Lifi
9.  Thermal Expansion project
10, Make a positive displacement pump
1. Make a mini thermal power plani
12. Make a fire hvdrant.

For batches ndmitted In Academic Session 2022-23

Credit-1 | Practical
ol Sem
I ll P | MaxMarks-60
[ MinMarks-19

13. How an airplane wing creates lift and how wind turbine blades are spun by the wind, Make a model
14. To make a model for measuring the pressure distribution in o convergent - divergent duct 1o confirm

Bernoulli’s equation.
15. Make a digital hvdraulic bench,
16. To make a model for induced draught and natural draught

SV
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